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Mucocutaneous lymph node syndrome: 
Three cases observed in Hungary

By
G. N y e r g e s , Mária B a r n a  and L. M o l n á r

H ospital for Infectious Diseases, Budapest 

Received 21st October, 1976

Three patients are reported whose sym ptom s were very similar to  
those described in mucocutaneous lymph node syndrome, a disease prevalent 
in Japan. In  one case the disease was complicated by otomastoiditis which 
prolonged the course and reactivated the sym ptom s. In the other two cases 
recovery was uneventful. No epidemiological relation could be demonstrated 
among the cases. Prednisolone was administered to two patients with  
immediate antifebrile effect.

The mucocutaneous lymph node 
syndrome (MLNS) is a disease with 
fever and rash common in Japan. 
The disease was first reported by 
Kawasaki in 1967 [8] and a few 
years later Kawasaki et al. [9] pub
lished a detailed study of more than 
6000 cases and summarized the clin
ical and epidemiological features. 
Since then some cases have been 
observed in the USA and Canada 
[2, 4, 7, 11, 12, 13, 14, 15] and in 
Europe [1, 16].

The main symptoms are: fever 
lasting 1 to 2 weeks not responding 
to antibiotics; conjunctivitis; dry
ness, reddening and fissuring of lips; 
reddening and prominence of tongue 
papillae (“strawberry tongue”); red
dening of palms and soles with 
indurative oedema of hands and feet, 
followed by membranaceous de
squamation from the fingertips; poly
morphous exanthem on the trunk 
and non-suppurative cervical lymph

adenitis. Other symptoms are ar
thralgia or arthritis, diarrhoea, albu
minuria, pyuria, aseptic meningitis 
and mild jaundice. The most severe 
change is coronary thrombarteritis 
leading to aneurysms and thrombotic 
occlusion with myocardial infarction 
or ischaemia [1, 17].

The most consistent laboratory 
abnormalities found in MLNS are 
elevated ESR, leukocytosis with a 
shift to the left, slight anaemia, 
positive C-reactive protein, negative 
antistreptolysin-0 titre, increased 
alpha2-globulin level.

The aetiology of MLNS is unknown. 
Rickettsia-like bodies have been 
found in biopsy and autopsy spec
imens from patients with MLNS 
[3, 5, 6].

We present three сазез from Hun
gary, the symptoms of which were 
very similar to thoee described for 
MLNS.

1 A d a  Paediatrica Academiae Scientiarum  Hungaricae 19, 1978
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Ca se  R e po r t s

Gase 1. S. P ., a  one-y ear-o ld  g irl, w as 
a d m i t te d  o n  F e b ru a ry  17, 1976, w ith  
sy m p to m s  suggesting  m easles. F o r 
m e r ly , a p a r t  from  a  m ild  fac ia l eczem a, 
sh e  h a d  been  h e a lth y  an d  developed  w ell. 
S h e  h a d  been  v acc in a ted  w ith  BCG , D P T  
a n d  liv e  polio  vaccine ty p e s  1 a n d  3 w ith 
o u t  a n y  inconvenience. S ix  d ay s befo re  
a d m iss io n  she h a d  developed  fever u p  to  
39°C  a n d  a  ra sh . T he ra s h  w as m aculo- 
p a p u la r ;  i t  w as f i rs t seen on  th e  t r u n k  
a n d  b y  n e x t d ay  i t  h a d  sp read  a ll o v e r th e  
b o d y . T h e  b a b y  th e n  developed  co ry za  
w ith  s a n g u in o p u ru le n t d ischarge , h e r  
l ip s  b ecam e sw ollen, d ry  a n d  fissu red . 
T h e  d o c to r  d iagnosed m easles a n d  gave  
h e r  pen ic illin  and  an tip y re tic s . O n th e  
t h i r d  d a y . th e  ex an th e m  fad ed  b u t  th e  
fe v e r  p e rs is ted . O n th e  4 th  d a y  th e  e x a n 
th e m  re a p p e a re d  on  th e  face a n d  th e  ey e 
lid s , th e  h an d s  an d  fee t b ecam e sw ollen.

O n  adm ission  th e  b a b y  h a d  a  to x ic  
a p p e a ra n c e . H e r eyelids w ere  re d  a n d  
sw o llen , th e re  w as a  m a cu lo p ap u la r ra s h  
o n  th e  face. T he lips w ere re d , sw ollen a n d  
f is su re d . Som e slig h tly  sw ollen  cerv ica l 
ly m p h  nodes w ere p a lp ab le . T h e  h an d s  a n d  
fe e t  w ere  also sw ollen w ith  e ry th e m a  o n  
th e  p a lm s  an d  soles. A  fu s ifo rm  sw elling  
o f  th e  fingers w ith  a  lilac -red  co loured  
s k in  o v e r  th e  jo in ts  could  be  o bserved  
(F ig . 1). T here  w as a  d ry  eczem a o n  th e  
leg s . O ra l an d  p h a ry n g e a l m u co sa  w ere  
re d d e n e d , th e  pap illae  o f  th e  to n g u e  w ere 
r e d  a n d  p ro m in en t.

P h y s ic a l ex am in a tio n  rev ea led  no  a b 
n o rm a li ty  over th e  chest. T h e  ab d o m en  
w a s  m o d e ra te ly  sw ollen, th e  liv e r w as 
p a lp a b le  1 cm  below  th e  r ig h t  co s ta l m a r 
g in . N o  neuro log ical sign  could  be  observed . 
R e c ta l  te m p e ra tu re  w as 38.7°C, th e  ch es t 
X - r a y  w as no rm al. E S R  o n  adm ission  w as 
8 m m /h r ,  W B C  6800 w ith  6%  b a n d  form s, 
3 6 %  p o ly n u c lea rs  a n d  66%  ly m p h o cy tes . 
H aem o g lo b in , 9.8 g /d l; h a e m a to c rit , 30% . 
T h e  u r in e  w as neg a tiv e . A  th r o a t  sw ab  
c u l tu re  revea led  no  p a th o g e n ic  b a c te r ia , 
t h e  b lo o d  cu ltu re  w as ste rile .

I n  view  o f  th e  fev e r a n d  th e  san g u in o 
p u ru le n t d ischarge fro m  th e  n ose , e ry th ro 
m y c in  th e ra p y  w as s ta r te d .  T he ra sh , 
sw elling  o f  h an d s , fe e t a n d  d ig its  w ere 
th o u g h t to  be o f  a lle rg ic  n a tu re  an d  
th o u g h  penicillin  w as su sp ec ted  as a lle r
gen , penicillin  sk in  te s ts  g av e  n eg a tiv e  
re su lts .

D u rin g  th e  n e x t tw o  w eeks th e  child  
h a d  fever p e rs is tin g  b e tw een  38 a n d  
39°C. A t th e  end  o f  th e  f i r s t  w eek  o f  ho s
p ita liz a tio n  th e  E S R  in c re a se d  to  110 
m m /h r , an d  th e  child  dev e lo p ed  leu k o cy to 
sis a n d  anaem ia  (W BC 17,200, w ith  21%  
im m a tu re  an d  68%  m a tu re  p o ly n u c lears , 
3%  eosinophils, 13%  ly m p h o c y te s  an d  
6%  m onocytes; haem o g lo b in , 8.0 g /d l). 
T h e  abdom inal sw elling in c re a se d  a n d  she 
h a d  d ia rrh o ea  for a  few  d a y s . O therw ise  no 
p a in  o r m ass could b e  fo u n d  in  th e  a b 
do m en  an d  th e  ab d o m in a l X -ra y s  w ere 
n o rm a l.

T he fever, leukocy tosis a n d  increased  
E S R  suggested  a  se p tic a e m ia  o f  unknow n  
o rig in  an d  am picillin , c ep h a lo sp o rin  a n d  
g en tam y c in  th e ra p y  w as in tro d u c e d . T he 
sy m p to m s p e rs is ted  u n c h a n g e d  fo r a n 
o th e r  week an d  even  a  sw elling  o f  th e  le f t 
sh o u ld e r appeared . R e p e a te d  u rin e  e x 
am in a tio n s , X -ray s  o f  c h e s t a n d  bones, 
ex am in a tio n  o f  p a ra n a s a l  s inuses, ea rs , 
a n d  p y e lo g rap h y  rev ea led  no  sep tic  focus 
a n d  th e  rep ea ted  b lood  c u ltu re  w as also 
s te rile . O ther la b o ra to ry  fin d in g s  w ere, 
se ru m  p ro te in , 6.0 g /d l; a lb u m in , 3.24 
g /d l; a lphaj-g lobulin , 0.36 g /d l; a lp h a 2- 
g lobu lin , 1.2 g /d l; b e ta -g lo b u lin , 0.84 g /d l; 
gam m a-g lobu lin , 0.36 g /d l; Ig G , 679 m g/d l; 
IgM , 108 m g/dl; IgA , 40 m g /d l. Serum  
elec tro ly tes, u re a  n itro g e n , a lk a lin e  p h o s 
p h a ta s e , tran sam in ase s , a ld o lase , b iliru b in  
w ere  no rm al, th e  la te x  te s t  w as  neg a tiv e . 
L E  phenom enon  w as also  n e g a tiv e . M easles 
a n d  ru b e lla  H A I- ti tre  w as re p e a te d ly  
n eg a tiv e . A denovirus C’B R : 1 : 4, la te r  
1 : 128; an tis trep to ly s in -O t i t r e  re p e a te d ly  
86 T odd  emits. C -reactive p ro te in , 1 : 70, 
la te r  1 : 400. R ep ea ted  th r o a t  sw abs, u rine , 
s to o l an d  blood c u ltu re s  w ere  n eg a tiv e . 
T he  E C G  show ed no a b n o rm a lity .

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978
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B y the end o f the second week of hos
pitalization the sym ptom s decreased, the  
general condition improved, and a mem
branaceous desquamation from the finger
tips started. The ESR  decreased to 70 
mm/hr. In the third week the fever rose 
again, the mucous membrane, skin and 
joint symptoms reappeared. At that tim e 
otoscopy revealed a purulent otitis media 
and repeated ear X-rays pointed to m asto
iditis. On the 23rd day o f  hospitalization, 
m astoidectomy was performed; it revealed 
a purulent process but no pathogenic bac
teria could be isolated from the pus. In  
spite o f the mastoidectomy the fever and 
the symptoms persisted for another week 
and the ESR increased again to 100 mm/hr. 
The fever ceased in the 6th week, and the 
other symptoms gradually disappeared by  
the end o f the 7th week. B y  that time the 
baby’s appetite improved, she gained 
weight, ESR and blood counts became 
normal. She was discharged after two 
m onths hospitalization.

When the child was seen two months 
later, she was asym ptom atic and the lab
oratory findings were normal.

Case 2. R. M., a previously healthy 16- 
month-old girl, was admitted with the 
diagnosis o f scarlet fever on January 14, 
1977. She had developed fever and rash 
two days before admission and had been 
given penicillin.

On admission the child had a scarlat- 
iniform exanthem and sore throat, there
fore penicillin therapy was continued. 
The fever persisted and a maculopapular 
rash appeared on the arms and legs; the 
palms and soles were reddened. An allergy 
to penicillin was supposed and penicillin 
therapy was discontinued. During the 
following days the child became distressed. 
Dryness, reddening and fissuring of the 
lips, diffuse reddening o f  oral and pharyn
geal mucosa, a “strawberry tongue” , con
junctivitis, mild coryza and moderate 
enlargement of the cervical lymph nodes 
developed. She had loose stools. No other 
organic changes could be demonstrated 
by physical, X-ray or ECG examination.

Laboratory findings were, ESR, 88 
mm/hr; RBC, 3,400,000; haemoglobin,
9.2 g/dl; WBC, 10,200, with 8% band 
forms, 68% polynuclears, 22% lym pho
cytes and 2% monocytes. Antistreptoly- 
sin-O, 143 Todd units; C-reactive protein, 
1 : 1120; serum protein, 6.8 g/dl; albumin,
3.2 g/dl; alpha1-globulin, 0.4 g/dl; alpha2- 
globulin, 1.08 g/dl; beta-globulin, 0.68 
g/dl; gamma-globulin, 1.42 g/dl. Serum  
electrolytes, urea nitrogen, bilirubin, al
kaline phosphatase, transaminases, aldo
lase were normal. A mild proteinuria and 
leukocytes in the urinary sediment were 
found. N o pathogenic bacteria were iso
lated from the throat, stools and urine. 
Blood culture was negative. Attem pts to  
isolate respiratory or enteroviruses remain
ed unsuccessful. No antibodies to measles, 
rubella and adenoviruses were found in 
repeated serum samples.

In spite o f antibiotics (gentamycin, 
tetracycline, erythromycin) an interm ittent 
fever persisted for 17 days while the rash 
and the mucous membrane signs gradually 
disappeared and a membranaceous des
quamation from the fingertips was no
ticed. From the 16th day o f hospitalization  
prednisolone therapy was introduced 
whereupon the child became afebrile 
within two days. ESR and blood counts 
became normal within ten days. After 
six  weeks o f  hospitalization the child was 
discharged symptom-free. A month later 
she was healthy and well.

Case 3. К . T., a previously healthy  
6-year-old girl, was admitted with the 
diagnosis o f  scarlet fever on May 16, 1977. 
She had a four-day history o f fever, sore 
throat, bilateral painful enlargement o f  
cervical lymph nodes, conjunctivitis and 
polymorphous exanthems all over the 
body. She had been treated with penicillin.

On admission she had fever, but her 
general condition was good. On the arms 
and legs a polymorphous while on the 
trunk a scarlatiniform exanthem was seen. 
The bulbar conjunctivae were congested; 
the lips were swollen, dry, red and fissured 
(Fig. 2). The oropharyngeal mucosa was
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also congested with som e sm all ulcera
tions. The tongue papillae were red and 
sw ollen. A few m oderately enlarged cer
v ica l lymph nodes were palpable. Oedema 
o f  hands and feet with diffuse erythema 
o f  th e  palms and soles was observed.

A n innocent systolic murmur was 
heard in the I I —III costal space along 
th e  le ft sternal border. N o abnormality 
w as found over the lungs b y  physical ex
am ination. The liver and th e spleen were 
palpable 1 cm below the costal margins. 
X -rays o f chest and ECG showed normal 
conditions.

Laboratory findings were, ESR, 120 
m m /hr; RBC, 3,600,000; haemoglobin, 
10.8 g/dl; WBC, 10,000 w ith 14% band 
form s, 60% polynuclears, 22% lympho
cytes, 2% monocytes and 2% eosinophils. 
Antistreptolysin-O titre, 84 Todd units. 
On admission C-reactive protein, 1 : 200, 
on e week later, 1 : 400. Serum protein,
6.3 g/dl; albumin, 3.4 g/dl; alpha1-globulin, 
0.44  g/dl; alpha2-globulin, 1.02g/dl; beta- 
globulin, 0.38 g/dl; gamma-globulin, 1.02 
g/dl; IgG, 1731 mg/dl; IgM, 216 mg/dl; 
IgA , 223 mg/dl. Urine was negative. Serum 
electrolytes, urea nitrogen, bilirubin, al
kaline phosphatase, transaminases, aldo
lase were normal. No pathogenic bacteria 
were found in the throat-swab, stool and 
urine cultures. From repeated blood cul
tures Streptococcus viridans  was isolated 
on  one occasion. No respiratory or entero
viruses could be isolated. On admission the 
m easles H AI titre was 1 : 80, rubella H AI 
titre  1 : 266; adenovirus C’BR , 1 : 16. 
These titres were unchanged when ex
am ined three weeks later.

A fter admission, penicillin therapy 
w as continued, but the fever persisted. 
D uring the second week o f  hospitalization  
a m ild  diarrhoea developed. Since the clin
ica l picture and the laboratory findings 
showed all the characteristics o f  MLNS, 
th e  patient was given prednisolone from 
th e  6th to 12th days o f  hospitalization. 
On the second day o f prednisolone therapy 
th e  child became afebrile and remained so 
until discharge. The m ucocutaneous signs

gradually disappeared and a membran
aceous desquamation from the fingertips 
developed at the end o f the second week 
(Fig. 3). The child was discharged sym p
tom-free after one month o f hospitalization.

D is c u s sio n

The MLNS has no definitive diag
nostic criteria. The diagnosis is based 
on a special combination of symp
toms which separately or in other com
binations can be found in other dis
eases as well. The usual symptoms and 
their frequency given by Kawasaki 
et al. [9] are presented in Table I; 
it also shows which of the symptoms 
were present in our cases. In Case 
1 only two of the principal symptoms 
were lacking. These two were con
junctivitis and polymorphous ex
anthems on the trunk, but both had 
been noticed by the doctor at home, 
who diagnosed the symptoms as 
measles. The rash in some MLNS 
cases has in fact been described as a 
morbilliform one [13]. The repeatedly 
negative measles HAI-tests, however, 
excluded the diagnosis of measles. 
In Case 2 only the indurative oedema 
of hands and feet was lacking, while 
in Case 3 all the principal symptoms 
were present.

In addition to the principal symp
toms arthritis was present in one, 
leukocyturia and proteinuria in one 
and diarrhoea in all the three cases.

All the characteristic laboratory 
abnormalities could be found in the 
cases presented, thus increased 
ESR, leukocytosis, slight anaemia, 
negative antistreptolysin-0 titre,
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F ig . 1. Case 1. Red and swollen eyelids; maeulopapular rash on face; swollen and 
fissured lips; oedema o f hands; fusiform swelling of fingers with lilac-red coloured skin

over the joints

F ig . 2. Case 3. Congested conjunctivae; diffuse erythema on face; swollen and
fissured lips

F ig . 3. Case 3. M em branaceous d esq u am atio n  from  th e  fingertip s
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Ta ble  I

Symptoms of MLNS according to Kawasaki [9] and their presence in our cases

Symptoms
Frequency, Presence in case
per cent 1 2 3

Principal symptoms
Fever lasting from one to two weeks and 

not responding to antibiotics 96 + + +
Bilateral congestion of ocular conjunctivae 88 ± + +
Changes in lips and oral cavity

Dryness, redness and fissuring of lips 90 + + +
Protuberance of tongue papillae 77 + - 1- +
Diffuse reddening of oral and pharyngeal 

mucosa 90 + + +
Changes in peripheral extremities 

Reddening of palms and soles 88 + 4 - +
Indurative oedema 76 + — +
Membranaceous desquamation from 

fingertips 94 + + +
Polymorphous exanthem on trunk without 

vesicles or crusts 92 ± + +
Acute nonpurulent swelling of cervical 

lymph nodes 1.6 cm or more in diameter 76 + + +

Other significant symptoms or findings
Carditis, especially myocarditis and 

pericarditis
Diarrhoea + + 4'
Arthralgia or arthritis + — —
Proteinuria and increase of leukocytes in 

urine sediment +
Changes in blood tests

Leukocytosis with shift to the left + + 4-
Slight decrease in erythrocyte and 

haemoglobin levels + 4- 4-
Increased ESR + + +
Increased alpha2-globulin + + 4-
Positive CRP + + 4-
Negative ASLO + + +

Changes observed occasionally 
Aseptic meningitis _ _
Mild jaundice or slight increase of serum 

transaminase - - -

positive C-reactive protein, increased 
alpha 2-globulin level; though in
Case 1 some of them (increased ESR, 
leukocytosis) developed only during 
the second week of the disease.

We believe that in our cases the 
combination of symptoms and signs 
closely resembled those described in 
MLNS. Other diseases with similar

symptoms such as scarlet fever, sep
sis, juvenile rheumatoid arthritis, 
Stevens—Johnson syndrome, periar
teritis nodosa could be excluded on 
the basis of the absence of special 
symptoms and the differing clinical 
course [9, 13].

In Case 1, the course of the illness 
differed somewhat from that outlined
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in the literature. In the cases reported 
from Japan the disease lasted 2 to 3 
weeks, but our patient became symp
tom-free only by the end of the 7th 
week. The other difference in this 
case was the otomastoiditis which 
has not been mentioned among the 
symptoms of MLNS. The protracted 
course may have depended on the 
otomastoiditis that developed in the 
third week and in fact we observed 
that the symptoms which by the 
end of the second week had improved 
reappeared when the fever again 
became higher. The question arises 
whether the disease observed was 
a sepsis associated with an initially 
latent mastoiditis. Though many 
symptoms of MLNS occur in sepsis, 
the observed combination is not 
characteristic of sepsis. Looking at 
the course of the disease, otomastoi
ditis seemed rather a complication of 
MLNS.

Two of our aetiological tests gave 
a positive result. In Case 1 the adeno
virus complement-binding titre in
creased from 1 : 4 to I : 128 during 
the disease. Though this points to an 
adenoviral infection, we do not believe 
in its aetiological role. On the one 
hand, there is no similar observation 
in the literature, and on the other, 
if an adenoviral infection had an 
aetiological role in MLNS, it is highly 
improbable that MLNS would be so 
rare considering the frequency of 
adenoviral infections. In all prob
ability it was a concomitant in
fection in our Case. In case 3, Strepto
coccus viridans was isolated from 
one of the blood cultures. Since no

similar symptoms caused by Strepto
coccus viridans had been reported, 
we believe that it was an accidental 
finding without any aetiological im
portance.

There had been no contact among 
our cases. Cases 1 and 2 originated 
from two villages far from each other 
and from Budapest. Case 3 came from 
Budapest. There was a one-year in
terval between admission of the first 
and the second case and a three- 
month interval between the second 
and the third case. No similar disease 
in the patients’ families was reported.

As to the therapy, prednisolone 
was administered to two of our pa
tients. In accordance with the lit
erary data [9] it had an immediate 
antifebrile effect. Though the aeti
ology of MLNS is unknown, the 
beneficial effect of prednisolone and 
the observation that the serum IgE 
level increases during the disease [10] 
suggest that allergy may have an 
important role in the pathogenesis 
of MLNS.
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In 41 hyperbilirubinaemic infants born before the 38th gestational 
week intravenous D-penicillamine treatment was applied in doses o f  300 
m g/kg body weight/day. As compared to 41 infants o f identical gestational 
age and treated under identical circumstances, penicillamine ensured favour
able results, especially in babies born after the 33rd gestational week. Some 
undesirable side-effects have to be taken into account, but they are infre
quent if the indication is correct.

Elevation of the conjugated biliru
bin level is a frequent occurrence in 
preterm infants. Both its incidence 
and level are the higher the shorter 
was the gestational time [10, 11]. The 
histotoxieity of bilirubin depends, 
however, also on the degree of si

multaneous hypoxia and acidosis [3]. 
These factors should, therefore, be 
taken into account when indicating 
an exchange transfusion.

In order to state its optimum time, 
we have prepared a new chart (Fig. 1). 
In contrast to the well-known in-

538 32-37 29-31 27-28 < 26  Gestational w eek
52500 1501-2500 1500-1250

.  125W500 <1000g♦
F ig. 1. Indication of exchange transfusion in preterm infants according to gestational

age and pathologic conditions
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dication charts [1, 9] we have taken 
into consideration in our chart the 
baby’s gestational age in the first 
place and only secondarily its body 
weight. Then, in addition to hypoxia 
and acidosis, also infection, hypogly- 
caemia, hypocalcaemia, apnoea and 
the history of pregnancy were accept
ed as factors contributing to the 
severeness of jaundice and promoting 
central nervous system damage. Final
ly, with non-immunized infants de
livered after the 36th week or of large 
body weight, the indication of ex
change transfusion was put at a 
higher serum bilirubin level than in 
the other tables.

In addition to exchange transfu
sion, during the last two decades 
numerous procedures have been ap
plied in the treatment of neonatal 
hyperbilirubinaemia. Among these, 
polyvinylpyrrolidone, agar-agar and 
corticosteroids failed to fulfil ex
pectations. In term newborns bar
biturate treatment is applied with 
satisfactory results but due to its 
depressive effect, it is contraindicated 
in somnolent, hypoxic premature in
fants [3]. Albumin infusions have 
been given extensively but by them
selves they are satisfactory only ex
ceptionally. The most widely used 
method today is phototherapy and 
its effect is unanimously considered 
excellent. In the treatment of pre
term infants and chiefly those of 
very low body weight and short ges
tational age this therapy too meets 
with a number of problems [4, 8]. 
These experiences have justified the 
introduction of new methods. One

of them is D-penicillamine treatment.
D-penicillamine (PA) or dimethyl- 

cysteine is a metabolite of penicillin 
excreted in urine. Similarly as nu
merous compounds containing a sulph- 
hydryl group, the compound pos
sesses a specific biological activity; 
this manifests itself chelate-formation, 
inhibition of collagen synthesis and 
a cytostatic effect [12]. As it binds 
metals, it ensured excellent results 
in Wilson’s disease [14].

In the treatment of hyperbilirubi
naemia of the newborn, Lakatos et al. 
[5, 6, 7, 13] were the first to apply 
PA orally and/or intravenously in a 
dose of 300 to 400 mg/kg body 
weight/day. According to their hypo
thesis, newborn infants have a low 
serum copper and Coeruloplasmin 
level, whereas large copper reserves 
are stored in the liver. These are mo
bilized by PA and bilirubin is trans
formed into some non-toxic biliverdin
like compound, probably copper [5].

A pharmacological effect can be 
expected only from D-penicillamine, 
the L- and racemic modifications are 
ineffective. Among the three, D-PA 
is the least toxic. As the toxicity is 
dose- and time-dependent, in the 
course of the short neonatal treatment 
severe side-effects are exceptional 
[5, 6, 7]. If, however, PA is adminis
tered for a prolonged time, urticaria, 
albuminuria, leuko- and thrombo
cytopenia, even pemphigus foliaceus 
may occur [12].

Based on these considerations we 
have studied the effect of PA in the 
treatment of hyperbilirubinaemia in 
preterm infants.
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M a t e r ia l s  a n d  M e t h o d s

The material included 82 preterm in
fants. Patients below 1000 g birth weight 
were excluded from the series. From April 1, 
1976 to March 31, 1976, the hyperbiliru- 
binaemic preterm infants were randomized: 
those born on even days received photo
therapy and 6% glucose solution, with 
electrolytes when necessary. Those born 
on uneven days received PA in addition. 
Otherwise, the two groups were identical 
concerning body weight, gestational age 
and feeding methods as well as occurrence 
o f infections, hypoxia or acidosis. Gesta
tional age was estimated according to 
Dubowitz et al. [2].

PA (Metalcaptase®, Knoll, Ludwigs
hafen, FRG) was applied intravenously 
in doses o f 300 mg/kg body weight, t. i. d., 
injected with a glass syringe very slowly.

Of the 41 treated infants, PA treatm ent 
was started on the first day in 2, on the  
second in 4, on the third in 16, on the  
fourth in 13, on the fifth in 7, and on the  
ninth day in 1. For statistical evaluation  
o f results, the chi square test was used.

R e s u l t s

The efficiency of the methods 
applied in the treatment of hyperbili- 
rubinaemia is indicated by the de
crease in the number of exchange 
transfusions and of the serum biliru
bin level.

Among the 41 children not treated 
with PA an exchange transfusion 
had to be performed in 19; among

T a ble  I

Exchange transfusions performed in patients tre a ted  or no t treated w ith 
D-penicillamine, according to  b ir th  w eight

Not treated Treated

Birth weight, g number of 
patients

number of exchange 
transfusions

number of 
patients

number of exchange 
transfusions

1001-1250 5 4
(in 1 case 2X )

4 2

1261-1500 3 1 1 -

1501-1750 7 5
(in 1 case 2X )

6 2

1751-2000 6 1 8 3
(in 2 cases 2X )

2001-2250 12 4 13 4

2251-2500 7 4 6 2

2 5 0 1 - 1 - 3 -

Total 41 19 41 13
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those treated with PA, in 13 babies. 
The indication was set on the basis 
of our chart (Fig. 1) in every case. 
From the aspect of exchange trans
fusions, statistical evaluation reveal
ed no significant global difference

between the two groups. Thus, the 
efficiency of PA in all the treated 
babies cannot be accepted.

Subsequently, we examined which 
are the factors that influence the 
effect of the drug and which among

T a b l e  II

Exchange transfusions performed in patients treated or not treated with 
D-penicillamine, according to gestational age

Gestational age 
(weeks)

Not treated Treated

number of 
patients

number of
exchange transfusions

number of 
patients

number of
exchange transfusions

28 2 1 - —

29 1 - 2 -

30 2 1 6 3

31 4 2* 3 2*

32 4 2 6 6*

2 8 -3 2
Total

13 6 17 10

33 4 1 4 1

34 9 6* 6 —

35 9 6 5 —

36 6 1 6 1

37 1 - 2 -

38 - - 2 1

33 -38
Total

28 13 24 3

2 8 -3 8
Total

41 19 41 13

* in 1 case 2 X

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



G. Korányi et al.: D-penicülamine treatment 13

them could be considered important. 
The results demonstrated that taking 
the body weight groups into consider
ation, no positive conclusions could 
be drawn from the number of the 
necessary exchange transfusions 
(Table I). On the other hand, if the 
efficiency of PA was examined as a 
function of gestational age, the 
favourable clinical experience was 
supported by statistical evaluation 
(Table II). Its result proved with 99%

probability (p < 0 .01) the efficiency 
of the drug in children born in the 
33rd gestational week or later.

The distribution of the patients 
according to blood groups and Rh 
incompatibility is demonstrated in 
Table III.

To study by a similar method the 
connection between gestational age 
and the frequency of exchange trans
fusions in the PA treated infants, 
three age groups were formed: from

T a ble  III

Exchange transfusions performed in patients treated or not treated with 
D-penieillamine, according to blood group incompatibility

Blood group 
incompatibility

Not treated Treated

number of 
patients

number of
exchange transfusions

humber of 
patients

number of
exchange transfusions

None 36 i6 33 и *

ABO 2 l* 2 l

Rh 4 3* 3 l*

ABO +  Rh - - 3 -

Total 41 19 41 13

* in 1 case 2 X

T a ble  TV

Exchange transfusions performed in the period 1974 to 1976, according to birth
weight

Birth weight 
(g) 1974 1976

>2600 26 20

<2600 84 77

Total 109 97
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28 to 32 weeks, from 33 to 35 weeks, 
and beyond 36 weeks. In this case 
the positive connection has again 
been proven.

Ca se  R e p o r t s

Case 1. J. V., the fourth child from the 
6th pregnancy (after 3 healthy children 
and 2 artificial abortions) was born at 36 
gestational weeks with 2700 g body weight. 
N o isoimmunization was present. The 
child was admitted on the 4th day o f life, 
w hen  the serum bilirubin level was 17.8 
m g/dl. PA was prescribed. On the 6th day 
th e  bilirubin level was 21 m g/dl, a border 
value for exchange transfusion. Taking 
in to  consideration the satisfactory general 
condition of the newborn, the slow eleva
tion  o f  the bilirubin level and the gestation
al age, no blood exchange was performed. 
On th e 6th day the level was 16.0, on the 
7th day, 14.2 mg/dl, and on the following 
d ays the decrease remained even. The 
in fan t was discharged on the 12th day. 
Thus, in  this case the exchange transfusion 
could  be avoided by PA  administration  
and recovery was undisturbed.

Case 2. T. H., the second child from 3 
pregnancies (1 healthy child, 1 artificial 
abortion), was born at 38 gestational weeks 
w ith  2800 g body weight. H e was admitted 
w ith  R h incompatibility and cardiore
spiratory insufficiency. The direct Coombs 
te s t  was negative. On due treatm ent the 
circulation had normalized, but on the 4th 
d ay  o f  life the serum bilirubin level was 
18 m g/dl. Then PA administration was 
introduced. On the 6th day, the bilirubin 
leve l was 20.3 mg/dl, on the 6th day, 15.8 
m g/dl, then after a gradual decrease it 
becam e normal and the infant could be 
discharged at the age o f  16 days.

In  this seriously ill patient an exchange 
transfusion would have involved more risk 
th an  PA  treatment, which was effective 
despite the additional pathological condi
tions. This case illustrates th a t after the

34th gestational week the efficiency o f  
PA  treatment is not affected by associated 
diseases.

Case 3. J. W., the first living child 
from 3 pregnancies (2 artificial abortions) 
was born at 36 gestational weeks with  
2400 g body weight. On admission A-O 
incom patibility and respiratory distress 
were observed; the latter condition re
sponded well to treatment. On the 3rd 
day the serum bilirubin level was 19.3 
m g/dl, on the 6th day, 23.8 mg/dl, when 
an exchange transfusion had to  be per
formed. This decreased the bilirubin level 
to  9.2 mg/dl. Then PA was given, but 
despite this therapy the bilirubin level 
was 17.1 mg/dl on the 8th day and de
creased only on the 14th day to  9.5 mg/dl.

In  this case it seems difficult to  evaluate 
how far PA was effective, but it probably 
prevented the necessity o f a second ex
change transfusion.

Case 4. A. B., the first living child from 
the 6th pregnancy (3 spontaneous abor
tions, 2 stillborn babies) was delivered in 
th e 31st gestational week with 2000 g body 
weight. No blood group incom patibility  
was present. Jaundice m anifested itself 
on the first day o f life, therefore PA, 
phototherapy and albumin infusion were 
applied. Despite this treatm ent the biliru- 
binaemia increased to 26.6 m g/dl by the  
5th day when an exchange transfusion 
was performed. This resulted in a de
crease o f serum bilirubin to 11.0 mg/dl, 
but on  the next day the level rose to  
14.6 mg/dl. Despite continuous PA ad
m inistration serum bilirubin on the 7th 
day reached the critical level o f  19.2 mg/dl, 
the baby was faint and could n ot be fed 
and a second exchange transfusion had 
to  be performed. The further course was 
uneventful.

In  this infant of low gestational age, 
PA  treatm ent started in the first 24 hours 
w as ineffective.

Case 5. C. S., the first living child from 
7 pregnancies (3 artificial, 2 spontaneous 
abortions, 1 dead preterm infant) was born 
at 32 weeks with 2200 g weight. N o blood-
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group incompatibility was present. The 
immediate postnatal period was undis
turbed. PA treatment was started on the 
4th day o f life, when the bilirubin level 
was 19.0 mg/dl. On the 6th day it was 21.6, 
on the 7th 16.8 mg/dl, on the 8th day, 
8.6 mg/dl. From the second day of PA  
administration anorexia, occasional vom it
ing, loss o f weight were noted . These sym p
tom s persisted even 4 days after discon
tinuing PA treatment and the baby’s 
body weight decreased to  2000 g. He start
ed to gain weight in the 4th week, and 
regained its birth weight only at 6 weeks. 
After 36 days hospitalization the infant 
was discharged.

The protracted course o f the disease 
m ay have been connected with the PA  
treatm ent and the question seems justified 
whether an exchange transfusion perform
ed on the 6th or 6th day o f  hospitalization 
would not have considerably shortened 
the course.

D is c u s sio n

The favourable effect of PA on 
hyperbilirubinaemia of term new
borns was shown by Lakatos et al. 
[5, 6, 7]. In our preterm babies the 
results were not so uniformly satis
factory, due perhaps to the peculiari
ties of such patients. In our expe
rience, the efficiency of PA depends 
on the gestational age rather than 
on birth weight and good results can 
only be expected from PA after the 
33rd gestational week. The borderline 
seems to be between the 33rd and 
34th weeks, when the baby’s organism 
is sufficiently mature for utilizing PA.

Another aspect is the undesirable 
side-effects of PA. They are transitory 
during the usually short course of 
treatment which seldom lasts more

than 5 to 6 days. Among our 41 cases, 
in 4 low-weight newborns, during 
and sometimes after PA treatment 
anorexia, vomiting, loss of weight 
and lagging development were observ
ed. The severity of side-effects was 
directly proportional to the duration 
of treatment and inversely to the 
gestational age. Under the effect of 
PA, the serum bilirubin level may 
display a dramatic decrease in a 
number of cases, but at the same time 
recovery may considerably be pro
longed owing to the side-effects.

Taking all these into consideration, 
PA represents an efficient drug in the 
therapy of hyperbilirubinaemia of 
newborns and especially in babies 
born after the 33rd week of gestation. 
Its combination with phototherapy 
is recommended and such treatment 
will often help to avoid exchange 
transfusions. Estimation of the serum 
bilirubin level is of course a precon
dition of successful treatment.
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The serum bilirubin concentration was studied in 114 full term and 
199 preterm babies suffering from either perinatal asphyxia or idiopathic 
indirect hyperbilirubinaemia, in order to  establish the effect o f asphyxia on 
the serum bilirubin level. Infants with any other disease causing non-phys- 
iologic jaundice were excluded. It was found that perinatal asphyxia per se 
does not exaggerate hyperbilirubinaemia either in full term or in preterm  
babies. W eight loss correlated significantly w ith the peak bilirubin concen
tration in all groups o f patients. This would suggest the possible role o f feed
ing and hydration in the genesis o f hyperbilirubinaemia.

The role of perinatal asphyxia 
(hypoxaemia, hypercarbia and acido
sis) has well been established in in
creasing the liability to bilirubin en
cephalopathy via various mechanisms 
[1, 2, 4, 5, 10]. This means that new
born infants suffering from asphyctic 
insults are at greater risk of kemicte- 
rus at similar or even lower serum 
bilirubin concentrations than those 
with no asphyxia [3, 9, 12]. The 
situation is worse and more com
plicated if neonatal diseases due to, or 
associated with, perinatal asphyxia 
per se increase the hyperbilirubi
naemia. This has been stressed on 
clinical grounds [9, 11] but some 
theoretical considerations also seem 
to provide a basis for the assumption. 
Destruction of erythrocytes in haema- 
tomas, the effect of delayed oral 
feeding and partial starvation [13],

disturbances of hepatic circulation 
due to asphyxia and the prolonged 
persistence of fetal circulation can 
all be causative factors in hyper
bilirubinaemia of newborn babies 
with perinatal asphyxia [6, 7, 8].

In the present paper changes of 
serum bilirubin concentration in full 
term and preterm infants suffering 
from disorders of cardiorespiratory 
adaptation due to asphyxia were 
compared with that of babies with idio
pathic indirect hyperbilirubinaemia 
without asphyxia. The purpose 
of the comparison was to study the 
effect of asphyxia on the time course 
of bilirubin concentration. In prin
ciple, jaundice of infants with peri
natal asphyxia should have been 
compared with that of infants with
out asphyxia. As perinatal asphyxia 
is not necessarily associated with

’ Supported by the Scientific Research Council, Hungarian Ministry of Health, 
( 3 - 2 3 —0602—0 4 -  1/M)
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non-physiological jaundice, it seemed 
reasonable to use as a control new
born infants with non-physiologic 
icterus but without asphyxia.

P a t ie n t s  a n d  M e t h o d s

The clinical course in newborn infants 
w ith  “non-physiologic” jaundice was 
stud ied  retrospectively, over a period of 
three years (1972 — 1974.). Jaundice was 
considered physiologic if  serum  bilirubin 
concentration did not exceed 12 mg/dl 
in  fu ll term and 16 mg/dl in preterm infants, 
furthermore if it dropped below 7 mg/dl 
b y th e  postnatal age o f  one week in full 
term  and two weeks in  preterm  babies. 
A  further selection was m ade according 
to  whether they had had perinatal asphyxia 
or had only developed jaundice the 
cause o f  which could not be detected. 
P atien ts with haemolytic disease due to 
blood group incom patibility, perinatal

infection, cephalhaematoma and/or multi
p lex skin bruises, and congenital malfor
m ations were excluded. Perinatal asphyxia 
was assumed to have occurred i f  hyaline 
membrane disease, type I I  respiratory 
distress syndrome or postasphyctio syn
drome could be diagnosed on  admission 
on the basis o f physical examination, 
X-rays, and blood pH  status.

A  tota l o f 199 preterm and 114 full 
term babies were selected; 22 full term  
and 89 preterm infants had perinatal 
asphyxia, the rest in both groups had 
jaundice o f unknown origin. Sex distri
bution o f  the patients and their relevant 
clinical data are shown in Tables I  and П.

Serum bilirubin estim ations were done 
by the Jendrassik — Grof m ethod when it 
was needed on clinical grounds. The first 
estim ation was usually performed at the 
appearance of jaundice and subsequent 
determinations were then decided upon 
depending on the bilirubin concentration 
measured and the clinical course and signs. 
I f  two or more estimations were performed 
on a day, the higher value was taken into

Ta ble  I

Number, sex distribution, data of obstetric history of newborn infants and 
number of exchange transfusions performed

Perinatal asphyxia Idiopathic neonatal 
hyperbilirubinaemia

Pull term Preterm Pull term Preterm

Number of infants 22 89 92 110
males 12 62 62 s i
females 10 27 40 69

Pregnancy
normal 11 40 67 84
pathological 11 49 25 26

Delivery
spontaneous 16 71 77 98
Caesarean section 3 7 8 3
breech presentation 3 11 7 9

Exchange transfusion 4 30 19 25
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Т а вье  I I

Clinical data of the infants studied

No. Mean 8D SE Range

Maternal age (year)
FT-PA 22 24.8 б.б l . i 1 8 -3 6
FT—INIH 88 24.7 6.0 0.6 1 7 -4 3
PR -PA 89 26.1 б.б 0.6 1 7 - 4 4
PR—INIH 101 24.0 4.9 0.4 1 7 -4 0

Pregnancy
FT-PA 22 2.2 1.9 0.4 1 -  8
FT—INIH 92 2.6 1.6 0.1 1 -  7
PR -PA 89 3.6 2.7 0.2 1 - 1 4
PR—INIH 106 3.0 2.8 0.2 1 - 1 7

Delivery
FT-PA 22 1.5 0.8 0.1 1 -  3
FT—INIH 92 1.9 1.2 0.1 1 -  7
PR -PA 89 2.1 1.3 0.1 1 -  7
PR—INIH 106 2.0 1.6 0.1 1 -  9

Birth weight (g)
FT-PA 22 2846 469 97 1850-3700
FT—INIH 92 2972 460 62 1700-4250
PR-PA 89 1830 643 67 810-3100
PR—INIH 110 1977 612 49 1000-3050

Gestational age (week)
FT-PA 22 38.6 1.6 0.3 3 7 -4 2
FT—INIH 92 39.1 1.7 0.1 3 7 -4 4
PR-PA 89 32.2 2.4 0.2 2 7 -3 6
PR—INIH 110 33.2 1.9 0.1 2 7 -3 6

Abbreviations : FT =  full term infants; PR =  preterm infants; PA =  perinatal asphyxia; 
INIH =  idiopathic neonatal indirect hyperbilirubinaemia.

account. The total number o f  patients 
and o f bilirubin estimations performed in 
each group are shown in Table III. Aver
aged bilirubin curves were then plotted  
and compared. Correlation analysis was 
done between the following parameter- 
pairs within each group o f  infants: (1) ges
tational age—maximum serum bilirubin 
concentration; (2) gestational age—post
natal age at the tim e o f  peak bilirubin 
concentration; (3) gestational age—rate

o f increase in bilirubin level; (4) birth 
w eight—maximum serum bilirubin con
centration; (6) birth w eight—postnatal 
age at the time o f m axim um  bilirubin 
concentration; (6) birth w eigh t—rate of 
increase in bilirubin level; (7) maximum  
bilirubin concentration—w eight deficit 
in percentage o f birth weight; (8) maximum  
bilirubin concentration—rate o f  increase 
in bilirubin concentration. In  addition, 
in  24 preterm infants with perinatal as-
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Table III

Plasma bilirubin concentration (mg/dl) of full term and preterm infants with perinatal 
asphyxia or idiopathic indirect hyperbilirubnaemia

Postnatal age N o. Mean SD SB Range

0—2 days 
FT-PA 18 8.2 2.3 0.6 3 .8 - 12.9

FT-INIH 40 9.3 3.8 0.6 2 .4 - 16.3

PR-PA 79 9.1 3.1 0.3 2 .6 - 17.1

PR-INIH 48 8.5 2.8 0.4 2 . 3 - 13.8

3 days
FT-PA 18 12.2 2.9 0.6 6 .8 - 17.6

FT-INIH 43 14.4 4.3 0.6 6.8  — 24.6

PR-PA 74 14.3 3.6 0.4 8 .6 - 24.5

PR-INIH 64 13.0 3.7 0.4 6 .4 - 26.9

4 days
FT-PA 17 16.7 4.7 1.1 8 .5 - 28.0

FT-INIH 62 16.6 4.0 0.6 7 .6 - 26.0

PR-PA 71 16.8 3.6 0.4 9 .9 - 26.0

PR-INIH 84 16.2 3.6 0.3 6 .4 - 26.2

5 days
FT-PA 17 14.7 4.6 1.1 4 . 8 - 24.0

FT-INIH 62 16.7 4.7 0.6 7 .3 - 28.5

PR-PA 46 16.2 2.6 0.3 11.4 - 23.9

PR-INIH 81 16.8 3.6 0.3 10.0 - 26.0

6 days
FT-PA 14 13.1 6.8 1.6 7 .5 - 25.0

FT-INIH 47 16.2 4.9 0.7 6 .7 - 27.9

PR-PA 33 16.0 3.9 0.6 5 .4 - 22.1

PR-INIH 67 15.6 3.1 0.3 10.0 - 24.7

7 —8 days
FT-PA 19 14.1 4.1 0.9 8 .6 - 21.3

FT-INIH 39 13.8 4.4 0.7 2 .4 - 20.8

PR-PA 47 15.6 3.8 0.6 9 . 9 - 26.2

PR-INIH 67 14.8 3.9 0.6 5 .9 - 20.6

9 —10 days
FT-PA 12 7.1 3.3 0.9 1.3 - 10.6

FT-INIH 23 10.0 4.2 0.8 2 .2 - 17.8

PR-PA 20 10.6 4.1 0.9 2 .9 - 18.2

PR-INIH 17 13.6 3.9 0 .9 6 . 1 - 18.6
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Ta b l e  III (con t.)

Postnatal age No. Mean 8D SE Range

11—14 days
FT-PA 9 4.9 3.1 1.0 1 .6 -  9.4
FT—INIH 34 7.7 3.4 0.6 1.0-12.2
PR -PA 38 6.4 2.9 0.4 1.6-12.6
PR—INIH 42 7.0 3.6 0.6 1.2-16.7

15—21 days
FT-PA 10 1.8 0.8 0.2 0 .9 -  3.4
FT—INIH 22 6.2 3.2 0.7 0.8-11.4
PR -PA 22 4.6 2.3 0.6 1 .7 -  8.9
PR—INIH 26 4.3 2.9 0.6 0.9-12.7

Abbreviations : FT =  full term infants; PR =  preterm infants; PA =  perinatal asphyxia; 
INIH =  idiopathic neonatal indirect hyperbilirubinaemia.

phyxia correlation analysis could be done 
between arterial pH , base excess and 
pCOj measured within two hours after 
birth and maximum serum bilirubin con
centration observed later.

In all babies, prevention and treatment 
o f jaundice were done accordingto generally 
accepted principles. Newborn infants who 
needed exchange transfusion were exclud
ed from further study after the procedure. 
Full term infants received formula feed
ing while preterm babies were fed human 
milk. Oral or tube feeding was initiated as 
soon as possible. Patients with perinatal 
asphyxia could be fed orally considerably 
later than those with no asphyxia. No  
reliable data on prepartal and sub partu  
drug treatm ent o f  mothers could be ob
tained in m ost o f the cases. Many patiens 
were admitted at various postnatal ages 
from various district hospitals.

Of the 89 preterm infants with peri
natal asphyxia, 26 died. Necropsy revealed 
hyaline membrane disease in 13, and pri
mary atelectasis in 7 cases. Pulmonary 
changes were associated with intraven
tricular haemorrhage in 10 patients. In 6 
infants the only postmortem finding was 
intracerebral haemorrhage without pul

monary disorders. All full term infants 
survived and so did the preterm babies 
with idiopathic jaundice.

R e su lt s

The changes in serum bilirubin 
concentration were closely similar 
in full term infants either with peri
natal asphyxia or idiopathic indirect 
hyperbilirubinaemia during the first 
postnatal week (Fig. 1, Table III). 
After that time in babies with peri
natal asphyxia a more precipitated 
fall in bilirubin concentration could 
be observed and the level remained 
significantly lower (p <  0.05—0.01) 
later on, too. No statistically signif
icant difference was found in the 
peak bilirubin concentration between 
full term infants suffering from peri
natal asphyxia and those with idio
pathic jaundice. In both groups the 
bilirubin peak occurred on the fifth

Acta Paediatrica Academiae Scientiarum Ilungaricae 19, 1973 J



22 M . Fekete et al.: Perinatal asphyxia

F i b . 1. Serum bilirubin concentration in full term infants suffering from perinatal asphyxia 
( # — •  ) or idiopathic indirect hyperbilirubinaemia ( O— O )

Tablk IV

Maximum serum bilirubin concentration, postnatal age, weight loss and rate of 
bilirubin concentration in the infants studied

No. Mean SD SE Range

M axim al serum bilirubin 
concentration (mg/dl)

FT-PA 22 17.6 4.3 0.9 1 3 .3 -2 8 .0
FT—INIH 92 18.0 4.2 0.4 1 2 .7 -2 8 .6
P R -P A 89 17.9 3.0 0.3 1 2 .2 -2 6 .6
PR—INIH 110 18.1 3.4 0.3 1 1 .7 -2 6 .0

Postnatal age (days)
FT-PA 22 4.9 1.4 0.3 3 -  7
FT—INIH 92 4.6 1.3 0.1 2 -  9
P R -P A 89 4.3 1.2 0.1 3 -  7
PR—INIH 110 6.1 1.3 0.1 3 - 1 0

Weight loss (in percentage of 
b ir th  weight)

FT -PA 22 4.6 2.6 0.6 0 .0 -1 0 .9
FT—INIH 92 3.7 2.6 0.2 0 .0 -1 2 .1
P R -P A 89 4.1 2.7 0.2 0 .0 -1 0 .2

PR—INIH 110 4.6 2.3 0.2 0 .0 -1 0 .6

Rate of increase (mg/dl 24 hours)
FT-PA 13 2.1 1.6 0.4 0 . 6 -  6.6
FT-INIH 39 2.4 1.6 0.2 0 . 6 -  6.2
PR -PA 60 2.2 2.1 0.2 0 . 9 -  9.3
PRr-INIH 69 2.4 1.3 0.1 0 . 6 -  6.1

Abbreviations : FT =  full term infants; PR =  preterm infants; PA =  perinatal asphyxia; 
IN IH  =  idiopathic neonatal indirect hyperbilirubinaemia.
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F ig . 2. S erum  b iliru b in  co n cen tra tio n  in  p re te rm  in fa n ts  su ffering  from  p e r in a ta l a sp h y x ia  
( • ---- • )  o r  id io p a th ic  in d irec t h y p erb iliru b in aem ia  ( O -----0 )

postnatal day, when the weight def
icit was similar and no difference 
was observed in the rate of increase 
in bilirubin concentration either 
(Table IV).

Averaged bilirubin curves of pre
term infants with perinatal asphyxia 
or idiopathic icterus are shown in 
Fig. 2. The only difference between 
the two groups was that in babies 
with perinatal asphyxia bilirubin 
concentration was significantly 
(p <  0.05) lower on the 9th and 10th 
postnatal days but not before or 
after that time. Maximum serum 
bilirubin concentration, postnatal age 
and weight loss at the time of highest 
bilirubin level, furthermore the rate 
of increase in bilirubin level were all 
practically the same in the preterm 
infants with perinatal asphyxia and 
those with idiopathic hyperbilirubi
naemia (Table IV). To find out if 
asphyxia was more serious when 
associated with more pronounced 
hyperbilirubinaemia, we compared the 
peak bilirubin concentrations observ
ed in preterm infants who had died, 
with that of the survivors (Table V). 
Despite the fact that gestational 
age and birth weight of those who

died were considerably lower than 
of the survivors (30.6 vs 32.8 
weeks and 1405 vs 1995 g) no differ
ence in peak bilirubin concentration 
was detected. Postnatal age at the 
time of the peak bilirubin level was, 
however, similar in the two groups, 
and death occurred on the sixth 
(5.4±0.5) day of life on the average. 
The assumption that no relationship 
exists between the severity of as
phyxia and hyperbilirubinaemia was 
further supported by the finding 
that no significant correlation could 
be found between peak bilirubin 
concentration and arterial pH, base 
excess and pC02 measured within 
two hours after birth in 24 preterm 
infants. On the other hand, a signifi
cantly positive correlation was found 
between the peak serum bilirubin 
concentration and weight loss in both 
groups of full term (perinatal as
phyxia: r =  0.682, p <  0.001; idio
pathic jaundice: r =  0.227, p <  0.05) 
and preterm infants (perinatal as
phyxia: r =  0.3600, p <  0.01; idio
pathic jaundice: r =  0.293, p <  0.01). 
In full term and preterm infants 
with idiopathic hyperbilirubinaemia 
a significantly positive correlation
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T able V

G estational age, b ir th  w eight, maximum serum  bilirubin concentration, postnata l 
age a t  tim e of bilirubin peak  and weight loss (in percentage of b irth  weight) of 

p re term  infants who died an d  of survivors

No. Mean SD SE Bange

Gestational age, week

d ie d 26 30.6 2.5 0.6 2 7 -3 6
su rv iv e d 64 32.8 2.1 0.2 2 7 -3 6
a ll 89 32.2 2.4 0.2 2 7 - 3 6

Birth weight, g

d ie d 26 1406 489 97 780-2900
su rv iv e d 64 1996 636 66 810-3100
a ll 89 1830 643 67 780-3100

M axim um  serum bilirubin, m g /d l

d ie d 26 17.2 3.1 0.6 12.6-26.0
su rv iv e d 64 18.2 2.9 0.3 13.3-26.6
a ll 89 17.9 3.0 0.3 12.6-26.6

Postnatal age, days

d ie d 26 4.1 1.2 0.2 2 - 7
su rv iv e d 64 4.4 1.2 0.1 2 - 7
a ll 89 4.3 1.2 0.1 3 - 7

Weight loss, per cent
d ie d 25 4.2 2.7 0.5 0 .0 -11 .0
s u rv iv e d 64 4.1 2.6 0.3 0 .0 -11 .8
a ll 89 4.1 2.7 0.2 0 .0 -11 .8

was found between the peak bilirubin 
concentration and the rate of in
crease in bilirubin level (r =  0.428, 
p <  0.01 and r =  0.458, p <  0.001, 
respectively). Gestational age and 
birth weight correlated significantly 
with the peak bilirubin concentration 
in preterm babies with perinatal as
phyxia (r =  0.214, p << 0.05 and r =  
=  0.335, p <  0.01). No statistically 
significant correlations were found 
in any of the other parameter-pairs 
tested.

D isc u ssio n

Kernicterus is known to threaten 
hypoxaemic and acidotic newborn 
infants at a considerably lower biliru
bin concentration than babies of 
similar gestational age, birth 
weight, postnatal age and biliru
bin concentration but with normal 
blood gas and pH status. As an addi
tional risk factor, an exaggerated 
increase of bilirubinaemia has also 
been suggested [6, 7, 8, 9, 11, 13].
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The present results, however, contra
dict that assumption. Figs 1 and 2 
show that the time course of jaundice 
was remarkably similar in full term 
babies with perinatal asphyxia or 
idiopathic hyperbilirubinaemia just 
like in preterm infants with perinatal 
asphyxia or idiopathic icterus at least 
during the first postnatal week. After 
that time the bilirubin level fell more 
rapidly in full term babies with peri
natal asphyxia than in the controls 
and remained at a significantly lower 
level. Changes in bilirubin concentra
tion differed much less in preterm 
infants of the two groups. The only 
difference was that in babies with 
perinatal asphyxia the bilirubin level 
was significantly lower at the age 
of 9 —10 days, but not before or after 
that time.

The natural course of the bilirubin 
concentration could not be observed 
and followed in the patients studied. 
Since many of the therapeutic mea
sures applied may have influenced the 
bilirubin concentration, conclusions 
should be drawn with extreme cau
tion. All what can be said is that the 
hyperbilirubinaemia of full term and 
preterm infants with perinatal as
phyxia was not more severe as regards 
both its peak and duration than that 
of control babies.

It is known that like “physiologic” 
jaundice, hyperbilirubinaemia of new
born infants with perinatal asphyxia 
develops unpredictably. Data in 
Table III show .that the severity of 
jaundice varies widely in asphyctic 
newborn infants. Furthermore, no 
correlation was found between peak

bilirubin concentration and arterial 
pH, base excess and pC02 measured 
within two hours after birth in 24 
preterm infants. For all these reasons 
infants with indirect hyperbilirubinae
mia of unknown aetiology but with
out asphyxia have been selected for 
control instead of babies with peri
natal asphyxia but without jaundice.

The cause of hyperbilirubinaemia 
of newborn infants either with peri
natal asphyxia or idiopathic indirect 
hyperbilirubinaemia is still an enigma. 
The role of numerous factors has 
been assumed, some of which may 
well be common. The finding that 
weight loss correlated significantly 
with peak bilirubin concentration in 
both groups of full term and preterm 
infants suggests the possible role of 
nutrition, feeding and hydration. 
A mass of evidence has accumulated 
in the relevant literature proving 
the partial role of these factors in the 
genesis of neonatal hyperbilirubi
naemia, but some more explanations 
are needed to settle the problem. 
The positive correlation between ges
tational age, birth weight and peak 
bilirubin concentration in preterm 
infants with asphyxia reflects very 
likely the therapeutic principle that 
the tolerance of a high bilirubin con
centration increases with the advance 
of maturity.

In conclusion, it is suggested that 
hyperbilirubinaemia of newborn in
fants with perinatal asphyxia varies 
widely once it has developed. The 
similar time course of hyperbilirubi
naemia in asphyctic babies and in those 
without asphyxia but with jaundice
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of unknown aetiology suggests at 
least in part a common mechanism 
independent of the pathophysiological 
changes due to asphyxia. In con
sequence, if hyperbihrubinaemia de
velops, all efforts should be made to 
clarify its aetiology just like in any 
other case of non-physiologic jaun
dice. Since weight loss and dehydration 
seem to contribute to the increased 
bilirubin level, they should be pre
vented by any means.
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Serum non-esterified fatty acid in 
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Seventy-one children from five to six ty  m onths o f age with protein- 
energy malnutrition were classified into compensated and incompensated 
groups. Serum non-esterified fatty acid concentration was determined in 
every child at admission and in a control group o f  thirty-one well-nourished 
children. Analysis o f  variance revealed significant differences between the 
three groups. Twenty o f the undernourished patients were subjected to 
follow-up study at weekly intervals. Ten out o f  the twenty recovered im
mediately, showing significantly decreasing serum non-esterified fatty  acid 
concentrations in the weekly intervals. The other ten  did not present any 
definite pattern o f behaviour.

The metabolic aspects of protein- 
energy malnutrition (PEM) have been 
studied widely, mainly those related 
to protein metabolism [2, 12, 13], 
while studies of lipid metabolism are 
few and contradictory [5, 7].

The purpose of this study was to 
investigate the serum non-esterified 
fatty acid (NEFA) concentration in 
undernourished children before and 
during recovery.

P a t ie n t s  a n d  Me t h o d s

Seventy-one children with PEM have 
been studied. The diagnostic criterion o f  
undernutrition was based on W aterlow’s 
classification [11], and the values obtained 
for height and weight were referred to the 
Harvard Standards [10]. A t admission the 
stage o f  malnutrition was determined and

the patients were grouped into two cate
gories: incompensated and compensated, 
according to  the presence or absence of 
hydroelectrolytic disturbances [1, 4], hypo
thermia and hypoglycaemia.

A venous blood sample was taken from  
each child and after centrifugation serum  
NEFA was determined according to 
Dole and Meinertz [3].

The children were fed a diet o f 460 K J  
per kg o f  expeoted body weight for actual 
height, composed o f  20% protein, 55% 
carbohydrate and 25% fats. Routine 
treatment included intravenous hydration  
and antibiotics whenever necessary.

The same investigation was carried out 
in a control group o f the same age.

Analysis o f  variance (ANPVA) for a 
completely randomized design and super
position o f  intervals was the statistical 
method employed [6].

Twenty o f  the undernourished children 
were subjected to a study of the behaviour 
of their serum N EFA  concentration. Ve
nous blood samples were taken from these
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children on admission and subsequently 
on th e 8th, 15th and 22nd days. Ten of 
them  showed signs of recovery im m ediately  
after hospitalization and therefore were 
grouped as undernourished in  recovery. 
A nother ten patients failed to  show clinical 
im provem ent and were classified as under
nourished without recovery. Recovery was 
considered if the signs and sym ptom s of 
incompensation disappeared and weight 
gain  took place.

The statistical design em ployed for the 
follow-up studies was an ANOVA for ran
dom ized blocks to each group o f  ten chil
dren. Processing o f data was carried out 
w ith  a CID 201-B com puter from  the De
partm ent of Applied M athematics and 
Computation, CNTC, U niversity o f  Havana.

R e s u l t s

Figure 1 shows the serum NEFA 
values for the two groups of under
nourished children and for the match
ed control group.

The ANOVA for group comparison

among compensated and uncompen
sated undernourished children and 
the control group gave a value of 
F =  67,893 which was significant 
statistically (p -< 0.001).

The follow-up of NEFA concen
trations performed in ten under
nourished children during recovery 
(Fig. 2) showed a tendency to de
crease and the ANOVA for randomiz
ed blocks gave F =  18,288 which 
revealed that there were significant 
differences in the mean NEFA values 
obtained at admission and on the 
15th and 22nd days, respectively, as 
well as those obtained on days 8 and 
22. All the significant differences were
p  <  0 .01 .

In the unrecovered group, NEFA 
concentrations did not exhibit any 
definite pattern of behaviour because 
in most of them intercurrent episodes 
of infection have affected the lipo
lytic activity.

pensated. sated.

F ig . 1. NEFA concentrations in incompensated and compensated undernourished
children and in a control group
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F ia . 2. Changes; in NEFA concentrations during recovery in undernourished children

Fia. 3. Changes in N EFA  concentrations during treatm ent in non-recovered under
nourished children

D isc u ssio n

Taylor [8], in follow-up studies of 
eight kwashiorkor children showed 
that the total fatty acid level rose 
considerably during the first 20 days 
of treatment and fell to control levels 
only by the 30th day. We considered 
the high figures for NEFA concen

trations detected in the sera of under
nourished children as evidence of an 
increased lipolytic activity condition
ed by two main situations: the general 
stress of PEM [9] and the necessity 
of energy reserve mobilization.

The decreasing tendency of NEFA 
concentrations found in the follow-up 
studies of the undernourished children
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during recovery pointed to the pro
gressive adaptation taking place dur
ing this period. On the other hand, 
children who did not recover im
mediately, showed no uniformity in 
NEFA concentrations and the results 
obtained did not reveal any differ
ences during the period of study.

Taking into account these findings, 
estimation of serum NEFA seems to 
be a useful index of the degree of 
metabolic inadaptation in protein 
energy malnutrition as its values are 
high during the incompensated stage 
and are modified precociously when 
a complication occurs, e. g. in the case 
of an infection. Finally, the rate of 
decrease of serum NEFA level will 
help to assess the patient’s recovery.
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Dermatoglyphic features of 290 children and 180 adults with diabetes 
mellitus were investigated. Wp occurred significantly more frequently on  
the fingers, and pattern intensity was low in certain interdigital areas in 
these patients. A high TRC value was more frequent in both girls and boys 
with diabetes mellitus than in the controls.

The hereditary character of diabetes 
mellitus has been proven but opinions 
differ as to its mode of inheritance. 
Both dominant and recessive heredity 
have been suspected but the multi
factorial origin seems to have the 
greatest probability. Since the clinical 
picture of juvenile and adult type 
diabetes mellitus shows differences, 
the dermatoglyphic features have 
been investigated in both types.

Me t h o d s

Examinations were carried out in 290 
diabetic children and 180 adults. The

disease had manifested itself between  
1 —16 and 20 — 76 years of age. The control 
group consisted o f 1000 ohildren 8 — 18 
years o f  age. Evaluation was carried out 
according to  Cummins and Midlo [2] as 
well as Penrose and Loesch [11].

R e su l t s

Fingers

The mean TRC value did not sig
nificantly differ in juvenile diabetes 
from that found in adult type diabe
tes (Table I).

The distribution of TRC in both 
sexes was different from the control.

T a ble  I

Mean TRC value found in juvenile and adult type diabetes

Control
Type

Juvenile Adult

Female
Male

124.3±44.1
137.5±44.0

129.8±47.4
144.2±48.6

124.1 ±46.6 
137.4±47.2
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High values for TRC (>190 in girls 
and > 200 in boys) were significantly 
more frequent than in the controls. 
Such differences were not found in 
the adult diabetics (Figs 1, 2) in 
agreement with our previous obser
vations [1]. The frequency of WD 
was higher on the fingers of diabetic 
patients than of the controls. Signifi
cant differences were found on the 
first finger on the left side in girls 
(P <  0 .01) and the first finger on the 
right side in boys (p <  0.001), and 
on the first, third and fifth fingers

(p <  0.05) of the right hand of adult 
males. Adult females did not show 
any differences in respect to the 
frequency of the finger-pattern 
(Tables II, III).

Palm

Exit of the main lines and position 
of the axial triradius did not display 
any significant difference between 
the diabetic and control groups. 
The pattern intensity was signifi
cantly lower in the 3rd interdigital
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T able  II

Double loop on fingers

Eight hand Left hand

1 2 3 4 5 1 2 3 4 6

Girls + +
B oys + + + - - - - - - - — —
A d u lt fem ales - - - - - - - - — —

A d u lt m ales + — + + + — + + + — — — — —

+  p < 6 % ;  H—|- p <  1%; +  +  + P < 0 . 1 %

T able  III 

Palm patterns

Right hand Left hand

th II IH IV hyth
EH th II in IV hyth

EH

Girls — — — — — — — + + — —

Boys -
1 “

- - - - + + - -
Adult females +
Adult males — — + + + — — — — — — +

+  p  <  6%; + +  p <  i%; + + +  p <  o.i%

area on the left side in both sexes 
with juvenile diabetes and on the 
right side in males with diabetes 
of adult type. Females and males 
with adult type diabetes showed less 
Lr in the hypothenar region on the 
left side.

D isc u ssio n

Characteristic dermatoglyphic pat
terns are well-known to occur in 
chromosome aberrations [9]. The ex
treme breadth of hands of patients 
with 21-trisomy involves many spe
cial features. Fetal oedema in XO 
chromosome aberration is associated

with a high total ridge count whereas 
a low TRC value is found in X-poly- 
somy [7].

Dermatoglyphics were investigated 
in diabetes mellitus by Verbov [13] 
and Knusmann [8]. In contrast to 
our results, Verbov did not find any 
differences in TRC, while the fre
quency of whorls was lower in his 
diabetic material than in the control 
population of Holt [5]. In Knus- 
mann’s patients the value for TRC 
did not differ from the control [8]. 
Whorls and arches were more fre
quent on the fingers, while the pat
tern was significantly 1езз frequent 
in the 3rd interdigital area and on
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the thenar of females than in the 
control groups; such differences did 
not appear in the males. Verhov ex
amined the dermatoglyphic features 
of patients whose diabetes had mani
fested between 20 — 40 years of age. 
In Knusmann’s material juvenile 
type and adult type diabetics were 
not differentiated. In view of these 
differences our results could not be 
compared to those of the above 
quoted authors.

The dermatoglyphic features, espe
cially TRC, are inherited multifacto- 
rially. Beside the genetical determi
nation it must be taken into consider
ation that the hydrodynamic condi
tions of the amniotic fluid and terato
genic damages may affect the forma
tion of finger and palm ridges.

Also, in subjects with Turner, 
Klinefelter or Down syndrome, carbo
hydrate metabolism often tends to
ward the diabetic form [3, 6, 10] 
while fetopathies have a high fre
quency in diabetics.

From the above observations we 
may conclude that there are differ
ences in dermatoglyphic features not 
only between diabetic children and 
adults, but also between female and 
male diabetics. The heredity of dia
betes is not sex-linked, hut its he
redity is certainly influenced by sex, 
diabetes being more frequent among 
females than males [7]. On the other 
hand, there is no sex difference in 
juvenile type diabetes.

L. B a r t a , M. D.
Bókay J. u. 53
H-1083 Budapest, Hungary
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Es .vird über ein asplenisches Geschwisterpaar m it I v em  AKK-Syn
drom berichtet. Verwandtschaftsehen, Entwicklungsanomalien kamen in 
der Familie nicht vor. Beide neugeborene Mädchen hatten Dextrokardie, 
Cor biloculare, Truncus arteriosus communis, bilaterale dreilappige Lunge, 
symmetrische Leber und Asplenie, in einem der Kinder ließ sich außerdem 
ein partieller abdominaler Situs inversus feststellen. Die Heredität des Syn
droms ist ungeklärt.

Bei Polysplenie findet man häufig, 
bei Asplenie dagegen fast immer ir
gendeine schwere Entwicklungsano
malie der übrigen Organe. Die Sym
ptomatologie ist unter der Bezeich
nung Asplenie-Polysplenie bzw. 
IvEMARK-Syndrom bekannt. Die cha
rakteristische Symmetrieneigung der 
Eingeweiden kann für eine Persistenz 
des weniger differenzierten embryo- 
nellen Zustands aufgefaßt werden 
[1, 4, 13].

Das Leitsymptom des Krankheits
bildes, welches gleichzeitig auch die 
Prognose bestimmt, ist der angebo
rene Herzfehler. Die Entwicklungs
anomalie betrifft meistens das Vor
hof- und Kammerseptum, den atrio
ventrikulären Kanal und die Kono- 
Trunkus-Region. Das Herz befindet 
sich in etwa der Hälfte der Fälle auf 
der rechten Seite. Meistens findet man 
eine gemeinsame Kammer und häufig 
einen gemeinsamen Vorhof; nicht 
selten sieht man die Transposition

der Großvenen oder den anomalen 
Verlauf der Zentralvenen. Die Leber 
ist mitunter symmetrisch, da der 
linke Lappen hypertrophisch ist. Der 
Magen befindet sich entweder auf 
der linken, oder auf der rechten Seite 
oder in der Mitte. Mesenterium com
mune sowie andere Darmanomalien 
gehören nicht unter die seltenen Er
scheinungen [1, 2, 3, 4, 7, 8, 9, 13, 
14, 15].

Das familiäre Vorkommen des 
Asplenie-Syndroms gilt als eine Sel
tenheit. In der einschlägigen Litera
tur fanden wir die Beschreibung von 
6 Fällen: In 5 Familien litten je 2 
Geschwister und in einer Familie 3 
Geschwister an dieser Entwicklungs
anomalie [6, 8, 9, 12].

F a l l d a r st e l l u n g e n

Fall Nr. 1. Ein aus erster Schwan
gerschaft stammendes 1974 geborenes
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Mädchen. Bei der Mutter wurde im 
Laufe des ersten Schwangerschafts
monats eine Magen-Röntgenuntersu
chung durchgeführt (sie wußte nicht, 
daß sie schwanger ist). Ungestörte 
Gravidität und Entbindung. Das 
3300 g wiegende Mädchen wurde am 2.

Nach paartägiger stationärer Behand
lung starb das Neugeborene.

Sektionsbefund: Beiderseits aus 3 
Lappen bestehende Lunge. Das Herz 
liegt größtenteils in der rechten Tho
raxhälfte, seine Spitze ist nach rechts 
gerichtet. Der gemeinsame Yorhof be-

A b b . 1. Fall Nr. 1. Aus der gemeinsamen Kammer geht ein Truncus arteriosus aus. An 
der m it Pfeil markierten Stelle entspringt die A. pulmonalis

Lebenstag wegen Zyanose auf unsere 
Abteilung aufgenommen. Aufnahme
befund: Symmetrische Leber, Dext- 
rokardie; kein Geräusch über dem 
Herz. Thoraxröntgenuntersuchung: 
In der rechten Thoraxhälfte liegen
des Herz, mit der Spitze nach rechts 
gerichtet; symmetrische Leber. Links 
lokalisierte Magenluftblase. EKG- 
Befund: Breiter QRS-Komplex, in
den thorakalen Ableitungen rechts 
hohe, links niedrige positive R-Wellen.

sitzt zwei Aurikel, anstelle des Vor
hofseptums befindet sich ein musku
lärer Bündel, in dem gemeinsamen 
atrioventrikulären Kanal ist eine 
Bikuspidalklappe ersichtlich. Aus 
dem aus der stark trabekulierten, 
gemeinsamen Kammer ausgehenden 
Truncus arteriosus entstammt die 
A. pulmonalis, die sich verzweigt 
und die Lungen versorgt (Abb. 1). 
Regelmäßige Einmündung der Groß
venen in den Vorhof. Wegen der Ver-
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größerung des linken Lappens sym
metrische Leber. Asplenie. Magen- 
Darmsystem : keine pathologische 
Abweichung.

Fall Nr. 2. Das zweite Kind des 
Ehepaars, wieder ein Mädchen, kam 
2 Jahre später zur Welt. Diesmal 
erfuhr die Mutter während der

führten Chromosomenuntersuchung : 
46 XX.

Sektionsbefund: Beiderseits drei
lappige Lungen, in der rechten Tho
raxhälfte liegendes Herz, mit der 
Spitze rechts. Auf dem rechten 
Vorhof zwei Aurikula, anstelle des 
Vorhofseptums ein bandartiges Bün-

A b b . 2. Fall Nr. 2. Das Herz befindet sich in der rechten Thoraxhälfte, seine Spitze 
nach rechts gerichtet. Symmetrische Leber, rechts lokalisierter Magen

Schwangerschaft keine schädigende 
Einwirkung, die Schwangerschaft 
und termingerechte Entbindung wa
ren normal. Beim 3800 g wiegenden 
Neugeborenen waren Zyanose, 
Dextrokardie und symmetrische Le
ber zu beobachten. Thorax- und 
Bauchröntgenuntersuchung: In die
rechte Thoraxhälfte gelagertes, mit 
der Spitze nach rechts gerichtetes 
Herz, symmetrische Leber und auf 
der rechten Seite liegender Magen 
(Abb. 2). EKG-Befund: dem Alter 
entsprechende Kurve. Ergebnis der 
aus dem peripheren Blut durchge-

del. Der Vorhof wird von der gemein
samen Kammer durch eine Bikus- 
pidalklappe abgetrennt. Die beiden 
Aa. pulmonales entspringen aus 
dem aus der Kammer ausgehen
den Truncus arteriosus commu
nis. Der Magen liegt rechts, das 
Duodenum links, der Pankreas
schwanz ist nach rechts gezogen. 
Symmetrische Leber, Asplenie. Nor
mallage von Dickdarm, Kolon und 
Zökum.

Die Eltern der beiden Patienten 
haben 13 gesunde Geschwister und 
diese 7 gesunde Kinder. Die 22 Ge-
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schwisterkinder und ihre 15 Kinder 
sind ebenfalls gesund (Abb. 3). Ver
wandtschaftsehen bzw. Entwicklungs
anomalien in der Eamilie kamen 
nur bei unseren beiden Patienten 
vor.

B e s p r e c h u n g

In der einschlägigen Literatur 
wurde über 6 Eamilien berichtet,

dieselben Herzfehler — Cor bilocu- 
lare, Truncus arteriosus communis 
und Dextrokardie — Vorlagen; unter
schiedlich war nur der abdominale 
Situs.

Der Hereditätsgang der Anomalie 
ist ungeklärt. Laut R ose  und Mitarb. 
[8] beträgt die Inzidenz des Syn
droms mindestens 1 : 40 000. Die 
dementsprechend gerechnete Ge
schwisterhäufigkeit würde im Falle 
polygener Vererbung 0,49% aus-

A b b . 3. Stammbaum der beiden Patientinnen. □ Mann; О Frau O; Geschlecht unbe
kannt; •  kranke Frau; • Spontanabort

in denen das IvEMABK-Syndrom ge
häuft vorkam [6, 8, 9, 12]. Außerdem 
wurden 3 Familien beschrieben, in 
denen die Geschwister, nebst dem 
IvEMARK-Syndrom auch an einer an
deren Entwicklungsanomalie des 
Herzens litten [5, 10, 11]. Asplenie 
und Polysplenie bzw. Asplenie und 
Milzhypoplasie kamen auch inner
halb einer Familie vor [12]. Da die 
Ätiologie der verschiedenen mit Milz- 
veränderung einhergehenden Ano
malien wahrscheinlich gemeinsam ist, 
wäre es berechtigt, letztere für die 
Varianten ein und desselben Syndroms 
zu betrachten. Das Geschlecht der 
Geschwister und die Herzlokalisation 
können identisch oder auch unter
schiedlich sein [8, 9].

In unseren dargestellten Fällen 
handelte es sich um zwei Mädchen, 
bei denen gleichfalls Asplenie und

machen, diese Prozentzahl macht 
dagegen im Material der Autoren 
4,65% aus. Auf die in der Weltlite
ratur veröffentlichten rund 3—400 
Fälle fallen 6 Geschwisterpaare 
(1,7 —2,3%) und auch diese Zahl 
repräsentiert eine wesentlich höhere 
Inzidenz, als das im Falle einer poly- 
genen Vererbung zu erwarten wäre. 
Unter den behandelten Fällen gab 
es nur einen, in dem die Eltern blut- 
verwandte waren [10]: Das Ehepaar 
hatte fünf Kinder, das eine litt an 
IvEMARK-Syndrom, bei einem ande
ren kam Situs inversus totalis mit 
offenem Ductus Botalli und Kammer- 
Septumdefekt vor, während bei zwei 
weiteren Geschwistern schwere ex
trakardiale Entwicklungsanomalien 
zu beobachten waren.

D as durchschnittliche Lebensalter 
der M ütter der an IvEMARK-Syndrom
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leidenden Kinder ist laut Literatur
angaben nachweisbar höher als durch
schnittlich [8]. Die Mutter unserer 
beiden Patienten war bei der Geburt 
ihres ersten Kindes 21 Jahre alt. Das 
Karyogramm des zweiten Mädchens 
fiel normal aus. Das Vorkommen ent
spricht nicht einmal der rezessiven 
Heredität. Soviel steht allerdings fest, 
daß das Syndrom durch eine zwischen 
dem 31. und 40. Schwangerschaftstag 
einwirkende fötale Noxe verursacht 
wird [8, 9]. Gerade in dieser Zeit 
erfolgte bei der Mutter unserer Pati
enten während ihrer ersten Schwanger
schaft eine diagnostische Röntgen
untersuchung des Magen-Darmtrakts. 
Da jedoch in solchen Fällen die 
Strahlenbelastung wesentlich unter 
der schädigenden Dosis liegt, ist der 
Röntgenuntersuchung in der Ent
stehung der Entwicklungsanomalie 
keine Bedeutung beizumessen. In der 
Literatur fanden wir ebenfalls keine 
Angaben, aus denen auf die Rolle 
der ionisierenden Strahlung in der 
Entwicklung des IvEMARK-Syndroms 
zu folgern wäre.

R ose und Mitarb. [8] veröffent
lichten den Stammbaum von drei 
an IvEMARK-Syndrom leidenden Ge
schwisterpaaren. In allen drei Fa
milien hatten die kranken Kinder 
mehrere gesunde Geschwister, in einer 
dieser Familien kamen nach zwei 
kranken drei gesunde Kinder auf die 
Welt,

Aufgrund der Literaturangaben 
empfahlen wir den Eltern unserer 
Patienten, sich zu einer neuen Schwan
gerschaft zu entschließen.
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The simultaneous occurrence of HLA B8 and BW15 and B8 anti
gens is significantly more frequent in diabetic children than in the gen
eral population. BW16 alone shows no significant difference but m ay be 
considered as a potentiating factor. The relative risk of the manifestation  
of diabetes is the highest when HLA B8 and BW15 occur simultaneously. 
In the nearest diabetic relatives of diabetic children the occurrence of B8 
and B8 and/or BW16 antigens is significantly more frequent than in the 
diabetic child population.

It has been observed [1] that HLA 
B8 antigen is significantly more fre
quent in diabetic children than in the 
general population, while HLA BW15 
antigen shows no significant differ
ence. A study was therefore made on 
the frequency of simultaneous oc
currence of HLA B8 and BW15 anti
gens in insulin dependent diabetic 
children and in the different age 
groups. Further examinations were 
carried out to clarify the incidence 
of these antigens in diabetics and 
their nearest insulin dependent re
latives (parents, brothers and sisters) 
as according to data in the literature 
a close relation might exist between 
the onset of diabetes and the appear
ance of the HLA B8 and BW15 anti
gens [2, 3, 5].

M a t e r ia l  and  M eth o d

A total o f 254 diabetic patients whose 
diabetes was diagnosed before 16 years

o f age and 14 diabetic children and their 
nearest relatives were examined. HLA  
antigens were typified in 8 siblings, further 
in 6 children and their insulin dependent 
diabetic parents. HLA antigen determina
tion was carried out by the lym phocyte 
cytotoxicity microtest [7]. The findings 
were grouped according to the age at the 
manifestation o f  diabetes. D ata obtained 
from the National Blood Service, Budapest, 
were used as controls. Statistical analysis 
was carried out according to W oolf [8].

R esults

B8 antigen, and B8 +  BW15 
jointly differed highly significantly 
from those found in the healthy 
population (Table I). In accordance 
with our previous findings, in the 
case of BW15 antigen there was no 
significant difference. Compared with 
the controls, the frequency of B8 +  
BW15 antigens differed significantly 
in all age groups (Table II). In 
age groups under 5—10 years the
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Table I

Occurrence of HLA B8 and BW16 antigens in diabetic and control children

HLA antigens
Diabetic children

P
Controls Relative

riskNo. per cent No. per cent

B 8 + 78 30.70 <  0.001 57 16.19 1.89

BW15 + 23 9.06 <  0.5 28 7.95 1.13

B8 +  BW15 29 11.41 <  0.001 3 0.85 13.39

n 254 352

+ The number of the B 8+ B W 15  cases has been subtracted from the number of B8 
and BW15 cases

Table II

Presence of HLA B8 and BW15 antigens and the onset of diabetes in children

HLA antigens

Age, years
Controls

1—5 6—10 11—15

No. per cent No. per cent No. per cent No. per cent

B8 + 28 31.11* 31 28.9* 19 33.3* 57 16.19

BW16 + 9 10.0 8 7.4 6 10.5 28 7.9

B8 - f  BW15 11 12.2** 14 13.0** 4 7.0** 3 0.8

n 90 107 57 352

+ The number of the B 8 + B W 15  cases has been subtracted from the number of B8 
and BW15 cases

*P  <  0.01
** P <  0.001

simultaneous occurrence of B8 and 
BW15 antigens was higher than in 
the age groups over 10 years, but 
the difference failed to reach signifi
cance. Table III shows the data for 
HLA antigens in the nearest relatives 
in families with diabetes accumulation 
where the simultaneous occurrence

of B8 and B8 +  BW15 antigens was 
significantly more frequent than in 
the diabetic child population. (14 
pairs of relatives were examined; 
the case number was 26, because in 
the case of a brother and a father 
the examination was unsuccessful).
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T a b le  III

Occurrence of HLA antigens among nearest diabetic relatives

HLA antigens Nearest diabetic 
relatives

Diabetic child 
population P

B8 +  B8 and BW16 19 107 <  0.01

B8 and/or BW16 22 130 <  0.01

n 26 264

D isc u ssio n

The HLA antigens Б8 and BW15 
which are frequent in the Caucasian 
population, might play a role in the 
manifestation of juvenile diabetes 
by lowering the resistance of the 
organism. In their presence the sus
ceptibility to viral infections increases 
and thus the beta-cells will be dam
aged with increased frequency. On 
the other hand, an inclination to auto
immune diseases may also induce 
the damage of beta-cells [6]. The 
significantly higher incidence of HLA 
B8 antigen in insulin dependent dia
betes is well-known. BW15 antigen 
is also frequently present in juvenile 
diabetes but according to our own 
observations and those of Ludwigsson 
et al. [4] it shows no significant dif
ference in diabetic children. The 
simultaneous presence of HLA B8 
and BW15 is the greatest risk factor 
of the manifestation of diabetes. 
At the same time BW15 is also a 
potentiating factor. The importance 
of B8 antigen in the manifestation 
of diabetes has been supported by 
our finding, i.e. it is present with a 
statistically higher frequency in dia

betic children and their insulin depen
dent nearest relatives even in com
parison with our diabetic child 
population.

Diabetes mellitus being a multi
factorial disease, HLA antigen posi
tivity is only one of the factors which 
may influence the manifestation of 
diabetes. This however occurs in the 
majority of cases without the pres
ence of these antigens. Their role 
is only to increase the risk of mani
festation. This was clearly shown in 
our material by two cases of diabetic 
siblings. One each of these siblings 
was positive, while the other nega
tive, for B8 antigen.
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Amöben-Meiűngoencephalitis:
Heilung durch Pyrimethamin

Von

J . VÖNÖCZKY

Städtisches Krankenhaus Dunaújváros, Ungarn 

Eingegangen am 1. Juni 1977

Bei einem zweijährigen Mädchen, das m it Pneumonie aufgenommen 
wurde, entwickelte sich eine schwere Meningoencephalitis. Als Erreger wur
den im Liquor freilebende Amöben gefunden. In der Therapie war Amphote
ricin В erfolglos, m it Pyrimethamin wurde jedoch vollkommene Heilung 
erzielt.

Die Pathogenität der verschiede
nen freilebenden Amöben ist seit 
Jahrzehnten bekannt, und es wurde 
gezeigt, daß diese Protozoen in Tieren 
schwere, durch Meningoencephalitis 
charakterisierte Krankheitsbilder ver
ursachen können [12]. Die ersten 
Berichte über ähnliche Erkrankungen 
bei Menschen wurden anläßlich von 
Sektionen festgestellt [4, 5, 6]. In 
den letzten zehn Jahren wurden aus 
den Vereinigten Staaten [5, 7, 11, 
13, 14, 15, 16, 17], Australien, usw. 
etwa 60 Fälle von durch freilebende 
Amöben verursachte Meningoence
phalitis beschrieben, und in Usti 
(Tschechoslowakei) wurde eine epi
demieartige Häufung von solchen Fäl
len beobachtet [18]. In den Jahren 
1962—63 wurden insgesamt 16 ähn
liche Erkrankungen, alle mit töd
lichem Ausgang, registriert. Bei allen 
diesen Kranken war das klinische 
Bild nach einer Inkubationszeit von 
6 Tagen durch heftige Kopfschmer
zen, Fieber und Bewußtseinsverlust 
gekennzeichnet. Bei der Sektion

wurde stets eine purulente Meningo
encephalitis mit polynuklearen 
Infiltrationen entlang den Kapillaren, 
kleine Granulome bis größere Ge
ll irnabszesse gefunden. Als Erreger 
konnten aus dem Gehirn ausschließ
lich Amöben der Limax-Gruppe iso
liert werden [8, 9, 10]. Der Infek
tionsort war ein mit Elbe-Wasser 
gespeistes Hallenbad, das täglich 
chloriert wurde.

FäLLD ABSTELLUNG

T. E., ein Mädchen im Alter von 
2 Jahren, wurde nach 4täglichem Fie
bern und Husten am 11. 4. 1974 mit 
Bronchopneumonie aufgenommen. 
Die Diagnose wurde röntgenologisch 
bewiesen. Aufnahmebefund: Tem
peratur 39,8 °C, Blutsenkungsge
schwindigkeit 38 mm/St, Urin nega
tiv. RBK 3,800,000, Hb 10,8 g/dl, 
WBK 9500. Blutbild: St 8, Se 42, 
Ly 46, Mo 2, Eo 2. Tuberculinprobe: 
BCG geimpft.
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Die Pneumonie reagierte schnell 
auf Meticillin, am fünften Tag war 
das Kind fieberfrei. Zwei Tage später 
entwickelte sich eine Hyperpyrexie 
von 40 °C, mit Bewußtseinsverlust, 
tonisch-klonischen Krämpfen an al
len Extremitäten und anderen me- 
ningealen Zeichen. Die Lumbalpunk
tion ergab einen trüben Liquor mit 
gesteigertem Druck;Eiweiß 154 mg/dl, 
Zucker 76 mg/dl, Zellzahl 2, Züch
tung negativ. In den folgenden 3 Ta
gen war der Liquorbefund unverän
dert, doch erreichte die Zellzahl 200— 
500, und im Sediment waren viele sich 
lebhaft bewegende Amöben zu be
obachten (S. Abb. 1, 2, 3). In dem 
Nasen- und Rachensekret waren die 
gleichen Amöben zu finden. Ihre 
nähere Differenzierung war aus tech
nischen Gründen nicht durchführbar.

Als Therapie wurde zuerst Ampho
tericin В verabreicht, das sich aber 
als völlig wirkungslos erwies: der 
Zustand des Patienten verschlech
terte sich von Tag zu Tag. Aufgrund 
seines ausgezeichneten antiplasmo- 
dischen Effektes wurde hiernach Py- 
rimethamin in einer täglichen Dosie
rung von 2x12,5 mg versucht. Der 
Erfolg war dramatisch: bereits am 3. 
Tag der Therapie war das Kind fie
berfrei, bei völligem Bewußtsein und 
fast symptomfrei. Da im Liquor noch 
einige Amöben zu finden waren, 
wurde die Behandlung fortgesetzt. 
Am 10. Tag meldeten sich jedoch 
eine Leukopenie von 3000 und Zei
chen der Agranulocytose, sodaß die 
Therapie abgebrochen wurde.

Zwei Tage nach der Einstellung 
der obigen Medikation kehrten die

A b b . 1. Amöben im Liquor
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A b b . 2 — 3. Rote Blutkörperchen einverleibende Amöben im Raohensekret
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Hyperpyrexie und Bewußtseinsstö
rung und am 3. Tag der ganze schwere 
Zustand zurück. Im Liquor wurden 
wieder massenhaft Amöben beobach
tet, doch das Nasen- und Rachen
sekret blieb negativ. Nach weitere 2 
Tagen wurde die Pyrimethaminbe- 
handlung wieder eingeleitet, dies
mal jedoch zusammen mit Bluttrans
fusionen, Prednisolon, Polsäure und 
Vitaminen. Der Erfolg war wiederum 
ausgezeichnet: in einigen Tagen ver
schwanden das Pieber und alle Symp
tome. Die Behandlung wurde noch 6 
Wochen lang fortgesetzt. 2 Monate 
nach der Aufnahme konnte das Kind 
m it etwas schütteren Haaren und 
leichter Muskelschwäche, doch be
schwerdefrei, mit normalen statischen 
und geistigen Funktionen und nor
malem Blutbild entlassen werden. 
Ein Monat später zeigten die phy
sikalische und neurologische Nach
untersuchung und die Laborergebnisse 
völlig normale Verhältnisse.

Wiederholte Untersuchungen auf 
Amöben (Rachen- und Nasensekret) 
in der Familie und Umgebung des 
Kranken (Haustiere, Wasserbehälter, 
Laken) fielen alle negativ aus.

B e s p r e c h u n g

In die Gruppe der sog. freileben
den Amöben (free-living amoeba) 
gehören eine Reihe von Spezies: 
Hartmannelia, Acanthamoeba, meh
rere Arten der Limax- und Naegleria- 
Gruppe. Nach unseren heutigen 
Kenntnissen verursachen alle eine 
durch Meningoencephalitis charakte

risierte Krankheit, die oft von 
Rhinitis und Epistaxis begleitet ist. 
Es wird allgemein angenommen, daß 
die Infektion durch Wasser vermittelt 
wird. In den meisten beschriebenen 
Pällen wird in der Ätiologie der 
Krankheit Baden im Freien oder 
Trinken von unbehandeltem Fluß- 
oder Seewasser erwähnt [16]. Aus 
solchen Gewässern konnten diese Pro
tozoen mehrmals isoliert werden, be
sonders wenn die Temperatur des 
Wassers dauernd lauwarm war, da 
viele von diesen Amöben (in erster 
Reihe Naegleria) thermophil sind 
[3, 13]. Nur ein einziger Fall ist be
kannt, wo freilebende Amöben aus 
dem Leitungswasser gezüchtet wer
den konnten [1, 2].

Die Pforte der Infektion ist die 
Schleimhaut der Nase. Diese in der 
Literatur mehrmals betonte Anschau
ung wurde auch durch Sektionsbe
funde bekräftigt: die schwersten In
filtrationen mit Lymphocyten, Plas- 
mocyten und manchmal Neutrophi
len befinden sich selektiv um die 
Olfactoriuskerne und in den Stirn
lappen. Die Anwesenheit von frei- 
lebenden Amöben im Rachen- und 
Nasensekret wurde wiederholt be
stätigt. Im Rachensekret von 2289 
Personen konnten mit Hilfe von Ge
webekulturen in 33 Fällen (1,4%), 
meistens bei Kindern unter 5 Jahren, 
Hartmannellen isoliert werden [19]. 
In einer anderen Studie von 1000 
Soldaten im Alter von 20 — 21 Jahren 
wurden Amöben der Limax-Gruppe 
in 5% isoliert [18].

Auch die Infektion des Liquors 
wurde eingehend untersucht, mit be-
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sonderer Rücksicht auf die Pathogeni
tät der dort eventuell anwesenden 
Amöben. Die Frage wurde eindeutig 
entschieden, als von 390 Proben nur 
2 positiv ausfielen, beide bei an Me
ningoencephalitis leidenden Kran
ken [7].

In der Therapie wurde eine ganze 
Reihe von Mitteln angewandt, die 
meisten ohne jeglichen Erfolg. In 
vitro und im Mausexperiment er
wiesen sich nur Quinuron, Acriflavin, 
Diminazen sowie das Antibiotikum 
Paramomycin als wirksam, doch in 
der Humantherapie konnten auch 
diese den tödlichen Ausgang nur 
ganz ausnahmsweise aufhalten. In

einem australischen Fall [2] wird 
die Heilung der intensiven Behand
lung mit Amphotericin В zugeschrie
ben, doch in anderen Fällen — wie 
auch in unserem — wird dieses 
Mittel ohne Erfolg angewandt. Auf
grund von Tierexperimenten wurde 
neuestens das Antimycoticum Clotri
mazol empfohlen; unseres Wissens 
wurde es bisher bei Kranken mit 
Amöben-Meningoencephalitis nicht 
erprobt. Das Pyrimethamin, das sich 
in unseren Fall so gut bewährt hat, 
wurde im Schrifttum im Zusammen
hang mit diesem Krankheitsbild nicht 
erwähnt.

*

Auch an dieser Stelle sei Fri. Dr. I. L it t e r  und Herrn Dr. J. B e r k y  (Staatliches 
Hygieneinstitut, Székesfehérvár) für ihre Hilfe bei der Labordiagnose bestens gedankt.
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An attem pt was made to estimate the occurrence o f ventricular 
septal defect in Hungary. The study was based on data derived from three 
surveys. Point prevalence at birth of isolated ventricular septal defects 
amounted to 1.33±0.34% о, 1.3 9 ^ 0 .3 1  %0 and 1.77±1.12% 0, respectively. 
Considering the diagnostic difficulties and other distorting factors, the figure 
of 1.6%o is assumed to represent the actual point prevalence rate. Ventricular 
septal defect cases constituting part o f the complex congenital cardiovascular 
malformations and o f multiple malformations may increase the above 1.5%o 
estimate by another !%<,.

In Hungary, point prevalence at 
birth of congenital cardiovascular 
malformations (CCM) ranges between 
7.0%o and 10.0%o, thus they are 
the most common organ localization 
of congenital malformations [20]. 
The mortality rate of CCM surpasses 
that of all infectious diseases. Ventric
ular septal defect (VSD) is respon
sible for the most common group of 
CCMs (Table I). The present paper 
reports on surveys aimed at assessing 
the occurrence of VSD in Hungary.

The data were obtained from (a) 
an “intensive” survey of the births 
in Budapest for the period 1963 to 
1965 [3]; (b) an “optimal” epide
miological model study of babies 
born in county Szolnok in 1963 [14]; 
(c) the patient material of the Pae
diatric Cardiology Care Unit of 
county Szolnok.

Material

Of the data sources only item  (c) will 
be discussed in detail, since the others 
have already been treated elsewhere 
[3, 14]. About one-third o f the territory 
o f county Szolnok but one-half o f  the live- 
born babies come within the competence 
o f the Cardiology Care Unit. The frequency 
o f CCM and VSD was examined in 36,721 
births registered in the period 1965 —1974. 
The diagnoses were made by a paediatric 
cardiologist (M. M.) in co-operation with 
the Paediatric Ward o f the N ational In
stitute o f  Cardiology. It is therefore assum
ed that the sample represents verified VSD 
cases.

R esults and D iscussion

(i) Of the 52,569 babies born in 
Budapest between 1963 and 1965, 
129 suffered from VSD, a point pre
valence of 2.45%0. Excluding the
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T a b l e  I

P oint prevalences for 1,000 livebirths of CCM and VSD in some surveys

Author Number of CCM VSD
Per cent(and place of survey) livebirths No. P- No. P-

MacMahon et al., 1953 
(Birmingham U. K.)

199,418 633
(372)

3.17
(1.87*)

86 0.43 23.1

Richards et al., 1956 
(New York, USA)

5,530 33 5.97 15 2.71 45.5

Carlgren, 1959
(Gothenburg, Sweden)

58,105 365 6.28 99 1.70 27.1

Micheälsson, 1964
(Several places, Sweden)

about 26,000 363 13.96 82 3.15 22.6

Hoffman and Rudolph, 1965 
(New York, USA)

22,957 31 1.35 —

Hay, 1966
(Liverpool, U. K.)

80,641 316** 3.91 128 1.59 40.5

Kerrebijn, 1966
(Leiden, Netherlands)

1,817 15 8.25 6 3.30 40.0

Carlgren, 1969
(Gothenburg, Sweden)

58,314 439 7.53 190 3.26 43.3

Mitchell et al., 1971 
(Several places, USA)

56,109 459 8.18 133 2.37 29.0

Feldt et ah, 1971 
(Minnesota, USA)

32,393 186 5.74 62 1.91 33.3

Harvald and Hels, 1972 
(Greenland, Denmark)

757 14 18.50 6 7.92 43.0

Czeizel et ah, 1972 
(Budapest, Hungary)

52,569 371 7.06 107 2.04 28.8

Levin and Kanarek, 1973
(Johannesburg, South Africa)

21,810 141 7.79 49 3.48 35.0

Kenna et ah, 1975 
(Liverpool, U. K.)

163,692 1081 6.60 325 1.99 30.0

Mészáros et al., 1976 
(Szolnok, Hungary)

2,259 23 10.18 6 2.66 26.1

Mészáros and Czeizel, 1977*** 
(Szolnok, Hungary)

36,721 227 6.18 66 1.79 29.1

* in 261 cases the exact diagnosis has not been clarified 
**134 questionable cases have been excluded 

*** present study
p =  point prevalence per 1000 livebirths

cases with multiple malformations, 
the rate becomes 2.0%o. If the 22 
tetralogy of Fallot cases and 10 com
plex VSD malformations associated 
with infundibular pulmonary steno
sis are disregarded, point prevalence 
at birth of the 73 isolated VSDs 
amounts to 1.39±0.31%o.

(ii) The “optimal” epidemiological 
survey conducted in county Szolnok 
comprised 2,259 cases. Of the verified23

CCM cases, 6 had VSD: 4 the isolated 
and 2 the complex type. Thus, point 
prevalence at birth of isolated and 
of all VSD cases was 1.77 =J= 1.12%0 
and 2.67%0, respectively. It has to 
be mentioned that an accidental 
distortion of the values cannot be 
excluded because of the small number 
of patients.

(iii) Among the children born be
tween 1965 and 1974 and belonging
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to the territorial competence of the 
Cardiology Care Unit, 87 suffered 
from VSD (2.37%0). Disregarding the 
11 multiple malformations, point pre
valence for 36,721 births amounts to
1.79%0. Seventeen children (29.1%) 
had complex CCM, so the point pre
valence at birth for the isolated 
VSDs is 1.33±0.34%o.

The 1.33, 1.39 and 1.77%0 point 
prevalence rates of isolated VSDs 
should be regarded only as a mini
mum estimate for the following rea
sons.

(i) Diagnostic difficulties. Only part 
of the VSD patients display symptoms 
that induce the parents to seek 
medical advice. A loud (‘harsh’) holo- 
systolic or pansystolic murmur is 
suggestive of VSD, but a physical 
examination in itself does not suffice 
to ascertain the malformation un
equivocally and thus can be the 
source of misdiagnosis. To substan
tiate or exclude the presence of VSD 
requires up-to-date diagnostic pro
cedures; these are, however, perform
ed only in cases with severe clinical 
symptoms. In lethal cases necropsy 
will conform the diagnosis. The actual 
frequency can only be assessed by 
screening and cardiologic examination 
of every subject constituting the 
sample. In practice, this is rarely 
possible and mostly in small samples 
as has been the case in our “optimal” 
model study [14]. Since spontaneous 
closure is frequent, even the follow-up 
of a sample cannot reveal all affected 
persons.

(ii) The age of the child at examina
tion. The 7th to 9th week of intra

uterine life is regarded as the terato- 
logical termination time for the de
velopment of VSD [1, 19]. A number 
of reports indicate that the defect 
may close in utero and during in
fancy. It is estimated that sponta
neous closure occurs in 25 — 50% of 
the cases [8, 5, 18]. Due to sponta
neous closure on the one hand, and 
to the high lethality (at least 10%) 
of the disease on the other hand, point 
prevalence decreases parallel with 
age. Consequently, point prevalence 
at birth must be considerably higher 
than found later in life.

(iii) The ascertainment of patients. 
What has been said above, further 
the inaccuracy and heterogeneity 
of medical records contribute to the 
difficulties in assessing VSD cases.

(iv) Prenatal selection is also in
volved in the fact that point pre
valence at birth does not reflect 
actual incidence.

(v) Stillborn infants who had not 
been necropsied, babies dying of other 
diseases, clinically undiagnosed cases, 
further VSDs which remain unde
tected post mortem will also distort 
the results.

Considering the above, we estimate 
the point prevalence at birth for 
isolated VSD at 1.5%0. On the other 
hand, it is certain that a consider
able part of the complex CCMs con
sisting of VSD is nosologically related 
to isolated VSD.

Table I shows that VSD can be 
responsible for 22.6 to 45.5% of all 
CCMs representing a mathematical 
mean of approximately 30%. How
ever, most of the surveys referred to
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did not differentiate between isolated, 
complex and multiple cases. Because 
of the comparability, our estimates 
in Table I represent point prevalence 
at birth of the isolated and the com
plex types of VSD.

Allowing a generalization of the 
international data (Table I) and our 
values [2.45%0; 2.67%0; 2.37%0] we 
may reckon with a 2.5%0 overall 
occurrence of VSD, since in addition 
to the 1.5%0 point prevalence of iso
lated VSDs, the condition may con
stitute part of some complex COM or 
multiple congenital malformations in 
a further 1%0 of births. Accordingly, 
isolated VSD would be responsible 
for about 15—25% of all CCM cases.
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Sanduhrartiges C or triatriatum  mit Foramen 
ovale apertum  in der akzessorischen linken

Vorhofhöhle
Von

G. JÓJ Á R T

Städtisches Krankenhaus Cegléd, Ungarn 

Eingegangen am 12. März 1977

Es wird über einen lOwöchigen Säugling berichtet, bei dem sich im 
Zusammenhang m it Pneumonie die Symptome eines kongenitalen Vitiums 
meldeten; in Kürze erfolgten Herzinsuffizienz und Tod. Sektion: gemein
samer Lungenvenenstamm, auf dem schwach entwickelten linken Vorhof 
über dem Herzohr eine zirkuläre, die Höhle des linken Vorhofs sanduhr
förmig einengende Einschnürung. Das offene Foramen ovale öffnet sich in 
die akzessorische linke Vorhofhöhle. Durch die in den eingeengten Abschnitt 
des linken Vorhofs einragende Klappe des Foramen ovale wurde das Blut 
der V. pulmonalis communis größtenteils in den rechten Vorhof geleitet. 
Es ließen sich noch zweizipflige Aortenklappe, hypoplastische linke Kammer 
und Aorta sowie präduktale Aortenisthmus-Stenose registrieren.

F a L L D  A B S T E L L U N G

Zehnwöchiger Säugling mit negati
ver familiärer Anamnese; ungestörte 
neonatale Periode, weder Herzge
räusche, noch Zyanose, normale Ent
wicklung. Vier Tage vor der statio
nären Aufnahme merkte die Mutter, 
daß sich die Haut des Säuglings gräu
lichblau verfärbte.

Aufnahmebefund: unruhiger Säug
ling mit Dyspnoe und Zyanose. Bei 
der Auskultation melden sich Zei
chen eines Lungenödems; Atemfre
quenz: 80—100/Min. Rhythmische 
Herzfunktion, leises, kurzes systo
lisches Geräusch. Palpierbarer Puls, 
Frequenz 180/Min. Systolischer Blut
druck sowohl auf der oberen, als 
auch auf der unteren Extremität 
70 mm Hg (mit der Flush-Methode).

Den Rippenbogen um 1 cm überra
gende Leber, palpierbare Milz.

Aus zwei Richtungen verfertigte 
Thoraxaufnahme: nach rechts mäßige, 
nach links bedeutende Herzvergröße
rung, eingeengtes hinteres Mediasti
num, ausgeprägtere Lungen Vaskula
risation, im rechten oberen Lappen 
auch bronchopneumonische Infiltra
tion (Abb. 1). EKG: auf linke Vor
hofbelastung und rechte Kammer
hypertrophie weisende Zeichen (Abb.
2). Allmählich wurde das Herzge
räusch holosystolisch [Stärke 3/6], 
außerdem meldete sich in der Pro
jektion der A. pulmonalis die Ver
doppelung des 2. Tones. Parallel 
damit vergrößerten sich die Leber 
auf 3 cm und die Milz auf 2 cm und 
es entwickelte sich auch ein leises, 
kurzes diastolisches Geräusch.
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A b b . 1. Thorax-Röntgenaufnahme: Herzvergrößerung, deutlichere Lungenzeichnung. 
Bronchopneumonisches Infiltrat neben dem rechten oberen Hiluspol

A b b . 2. EKG: auf linke Vorhofbelastung und rechte Kammerhypertrophie weisende
Zeichen
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Nach anfänglicher Besserung starb 
das Kind an Kreislaufinsuffizienz.

Se k t io n s b e f u n d

Regelmäßige Lokalisation der tho
rakalen Organe. Herzgröße: 6,5 x 
4 ,5x4  cm, die beträchtlich erwei
terte rechte Kammer bildet die Herz
spitze. Durch eine unter der V. cava 
inferior ausgehenden, über das Herz
ohr des linken Vorhofs zirkulär ver
laufenden Einschnürung (Abb. 3) 
wird die Vorhofhöhle sanduhrartig 
eingeengt (Abb. 4). Linker Vorhof 
und Kammer sind hypoplastisch, 
rechter Vorhof und Kammer dilatiert, 
die Muskulatur der rechten Kammer 
hypertrophisiert, das Kammersep

tum, die bi- und trikuspidalen Klap
pen intakt. Die etwas hypoplastische 
Aorta hat nur zwei Klappen, sie 
ist über der Einmündung des geschlos
senen Ductus Botalli eingeengt. Das 
Blut der einen gemeinsamen Stamm 
bildenden Vv. pulmonales strömt in 
den schwach entwickelten linken Vor
hof. Regelwidriger Aufbau des Vor
hofseptums: Die lockere, erweiterte 
Valvula foraminis ovális hängt der 
Einmündung des gemeinsamen Lun
genvenenstammes gegenüber segel
artig in die eingeengte Höhle des lin
ken Vorhofs hinein (Abb. 5). Auf diese 
Weise führt neben der erweiterten 
Klappe des Foramen ovale auf der 
einen Seite ein schmaler Kanal zur 
im substenotischen Teil des linken 
Vorhofs befindlichen Mitralöffnung,

A b b . 3. Der Weg der Sonde NY. 1 führt aus der linken Kammer durch das Mitralostium  
in den linken Vorhof und der Sonde NY. 2 aus der V. cava inferior durch das Foramen 
ovale in die aufgesohnittene V. pulmonalis communis. Auf dem linken Vorhof verläuft 
zirkulär über dem Herzohr eine unterhalb der V. cava inferior ausgehende Einschnürung 

(Pfeile). LAA: linkes Herzohr, VH: Mitralklappe, OPV: V. pulmonalis communis
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A b b . 4. Durch die den linken Vorhof zirkulär umgehende Einschnürung (Pfeile) wird die 
Vorhofhöhle sanduhrförmig eingeengt. Die Sonde führt aus der V. cava inferior durch das 
Foram en ovale in den linken Vorhof. Die V. pulm onalis communis m ündet über der 
Sonde in den linken Vorhof ein. Das Doppelpfeil zeigt in Richtung der Lungenvene. Unter 
der Stenose erweitert sich der linke Vorhof in R ichtung der Mitralklappe: hier befindet 
sich die Öffnung des linken Herzohrs. LAA: linker Vorhof, VM: Mitralklappe, LV: linke

Kammer

A b b . 5. Vorhofseptum vom  linken Vorhof her. D ie Sonde verläuft aus der V. cava in ferio r, 
durch das Foramen ovale in die V. pulmonalis communis. VM: Mitralklappe, VFO: Klappe 

des Foramen ovale, CPV: V. pulmonalis communis
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A b b . 6. Die erweiterte Klappe des Foramen ovale liegt der V. pulmonalis communis 
gegenüber, und ragt in die Höhle des linken Vorhofs ein, wodurch der zur Mitralklappe 
führende W eg verengt wird (Pfeil). LAA: linkes Herzohr, VFO: Klappe des Foramen 
ovale, VM: Mitralklappe, CPV: V. pulmonalis communis, L: Limbus des Foramen ovale

A b b . 7. Einmündung der V. cava inferior von hinten her. D ie Sonde führt in den rechten  
Vorhof. Links verläuft ein erweiterter Kanal in den linken Vorhof. Gegenüber der sich 
im linken Vorhof befindlichen Öffnung des Kanals liegt die Einmündung der V. pulm o

nalis communis. L: Limbus des Foramen ovale
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während auf der anderen Seite das 
breite, offene Foramen ovale in Er
scheinung tritt (Abb. 6). Sinus coro- 
narius, Y. cava superior und inferior 
münden der Norm entsprechend in 
den rechten Vorhof ein. Durch den 
Limbus des Foramen ovale wird das 
Ostium der V. cava inferior in zwei 
Teile geteilt. Auf der linken Seite 
führt ein weiter Kanal in den linken 
Vorhof; die Wand des Kanals bildet 
die Klappe des Foramen ovale und 
das Septum secundum, der Öffnung 
des linken Vorhofs gegenüber befin
det sich die Einmündung der V. pul- 
monalis communis, durch die rechts
seitige Öffnung gelangt man in den 
rechten Vorhof (Abb. 7).

Die übrigen Organe zeigten außer 
Hyperämie und Bronchopneumonie 
keine pathologischen Abweichungen.

B e spr e c h u n g

Im dargestellten Fall handelte es 
sich um das gleichzeitige Vorkom
men mehrerer Entwicklungsanoma
lien, unter denen die hämodyna- 
mischen Verhältnisse vor allem durch 
die weite, sich im eingeengten Teil 
der Höhle des linken Vorhofs befind
lichen Klappe des Foramen ovale 
beeinträchtigt wurden; wegen dieser 
anomalen Lokalisation wurde die 
Klappe durch das ihr entgegenströ
mende Blut der ihr gegenüber ein
mündenden V. pulmonalis communis 
segelartig ausgespannt, so daß sie 
anstatt ihrer ursprünglichen Bestim
mung gerade entgegengesetzt funk
tionierte, indem sie den zur Mitral

klappe führenden Weg einengte und 
das Blut durch das Foramen ovale 
zum rechten Vorhof leitete (Abb. 8). 
Dem hochgradigen Links-Rechts- 
Shunt zufolge entwickelte sich eine 
der totalen Transposition der Lun
genvenen ähnliche hämodynamische 
Situation.

Wir hatten die Gelegenheit, den 
Säugling auch als Neugeborenen zu 
untersuchen, ohne daß irgendwelche 
auf eine Herzkrankheit weisende Zei
chen zu beobachten gewesen wären. 
Die ersten Symptome des Vitiums 
meldeten sich im lOwöchigen Alter, 
wonach die Krankheit bereits einen 
rapiden Verlauf nahm.

Es ist eine häufige Entwicklungs
anomalie, daß sich die Lungenvenen 
in einen gemeinsamen Stamm zu
sammentun, welcher dann in den 
linken Vorhof ein mündet. In der 
Frühphase des embryonalen Lebens 
ist das ein Normalzustand, später 
schmilzt die V. pulmonalis communis 
in die Wand des linken Vorhofs ein, 
während sich die vier Vv. pulmonales 
voneinander entfernen und einzeln 
in den linken Vorhof einmünden.

Im Falle eines klassischen Cor tria
triatum schmilzt die V. pulmonalis 
communis nicht in den linken Vor
hof ein; die Lage wird dadurch er
schwert, daß das Gefäß durch eine 
anomale Membran vom linken Vor
hof getremit wird, sich erweitert und 
einen akzessorischen Vorhof bildet. 
Die Membran besteht einerseits aus 
der Wand der V. pulmonalis commu
nis, anderseits aus der Wand des lin
ken Vorhofs bzw. dem Septum pri- 
mum [2, 4, 7]. Das häufig offene
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A b b . 8. Schematische Zeichnung des anomalen Herzens. Der größte Teil des Blutes [ge
langt aus der V. pulmonalis in den linken Vorhof und stößt an die KIappe[des Foramen 
ovale. Durch die sich vorgewölbte Klappe des Foramen ovale wird der zur Mitralklappe 
führende W eg eingeengt und das B lut größtenteils durch das Foramen ovale in den rech
ten  Vorhof geleitet. CPV: V. pulmonalis communis, LA: linker Vorhof, LAA: linkes Herz
ohr, VFO: Klappe des Foramen ovale, LV: linke Kammer, FO: Foramen ovale, IVC: 

V. eava inferior, SVC: V. cava superior, RA: rechter Vorhof, RV: rechte Kammer

Foramen ovale befindet sich mei
stens unter dem anomalen Septum, 
während das sich aus dem echten 
linken Vorhof öffnende linke Herzohr 
stets unter dem Septum liegt [5, 6].

Marin-Garcia und Mitarb. [3] 
breiteten den Begriff des Cor triatria- 
tum auch auf jene Fälle aus, in denen 
sich der Lungenvenenstamm — ohne 
daß er von der Höhle des linken Vor
hofs durch eine Membran getrennt 
wäre — durch einen Kanal mit gleich
mäßiger Weite oder durch eine sand
uhrförmige Einengung der Höhle des 
echten linken Vorhofs anschließt. Die 
Autoren beschrieben drei Typen des 
Cor triatriatum: den diaphragma

tischen, tubulären und den sanduhr
förmigen. Der Unterschied zwischen 
den von den erwähnten Verfassern 
veröffentlichten drei sanduhrförmi
gen Cor triatriatum-Fällen und unse
rem Fall manifestierte sich darin, 
daß in letzterem die Einengung tiefer 
lag und das Foramen ovale sich aus 
der distalen, akzessorischen Höhle 
öffnete.

Unser Fall unterscheidet sich auch 
von der supravulvären Mitralstenose: 
Bei diesem Krankheitsbild befindet 
sich nämlich die Einengung unmittel
bar über der Mitralklappe, während 
das Herzohr stets über der Stenose 
in den Vorhof einmündet [!]•
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G. M a t h e : Cancer active immunotherapy. 
XV +  405 pages with 123 figures and 87 
tables. Springer-Verlag, Berlin — Heidel
berg—New York 1976. Price DM 72. —.

In the field o f experimental tumour 
immunology, a great deal of new informa
tion is published every year and m any of 
the results are almost simultaneously ap
plied in the treatment o f oncologie patients. 
The aim o f this book was to summarize 
and comment this rapidly increasing 
amount o f data.

The first part o f the book deals with 
the tumour antigens and the immune 
response o f the organism. From this point 
of view the spontaneous leukaemia o f  the 
AK R strain o f mice, Burkitt lymphoma, 
human acute leukaemia and carcinoma 
o f the bladder are discussed in detail. Of the 
immune responses, cell mediated immunity 
is described: T-cells, В -cells, macrophage 
functions, К -cells and the problem of 
immune unresponsiveness. In the next 
part o f  the book system ic active immuno
therapy and local active immunotherapy 
are introduced. Both chapters have an ex
perimental and a clinical part dealing with 
leukaemia as well as with solid tumours. 
The chapter on the immunoprophylaxis o f 
tumours contains besides experimental 
data the observations with BCG vaccina
tion, the question o f its prophylactic value 
and the trials o f immunoprophylaxis of 
the blastic crisis in chronic myeloid leu
kaemia. The next chapter deals with im

mune deficiency in malignant diseases, 
the increased risk o f malignancies in  con
genital immune deficiency syndromes and 
the m ethods o f immunorestoration. An 
important part o f the book discusses the 
theoretical and practical aspects o f  sys
temic, specific active immunotherapy, 
immunoprophylaxis and system ic un
specific active immunotherapy, their 
methods and evaluation of their effect. 
The effects and side effects o f the different 
types o f  immunotherapy are som etim es 
of no benefit for the patient, or can even  
result in an enhancementof tumour growth, 
which is also described in th is book. 
In the last chapter the procedures o f  
examination of the immunological status 
o f the patients are found, along w ith  the 
recommendations o f the author concern
ing the best time and the best w ay o f  the 
application and evaluation o f  im m uno
therapy.

The reader can find the m ost im portant 
data concerning the problems discussed 
at the end, and to each chapter a 
list o f  references published up to  1976 
is attached. The subject index is short 
but the detailed table of contents ensures 
easy handling o f the book.

The book will be most useful for the 
scientist and clinician working in tumour 
immunology, as well as for those who 
want an orientation in this topic o f  ex
perimental and clinical science.

D . SOHTXLER
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J . S e i f e r t i i : Das Spina-bijida-K in d . IX  -f- 
140 Seiten m it 35 Abbildungen und 27 
Tabellen. F . K. Schattauer Verlag, Stutt
gart 1976. DM 2 2 , - .

D ie Behandlung des Spina-bifida- 
K indes wird heute von einem  interdiszi
p linären Team — Pädiater, Kinderneu
rologe, Urologe, Orthopäde — durchge
führt, und diese Arbeitsgruppe muß ge
legentlich  m it Institutionen Zusammen
arbeiten, die sieh m it körperlich, mental 
oder verhaltensbehinderten Kindern be
fassen.

B ei den Spina-bifida-Kindern sind
neben den verschiedenen Wirbelsäulen
anom alien (Myelocele, Meningomyelocele, 
M eningocele) auch andere Entwicklungs
m ißbildungen zu beobachten. Oft sind 
Hydrocephalus, Arnold-Chiari Syndrom, 
Mißbildungen des urogenitalen Traktes 
und etw as seltener jene des Verdauungs
traktes oder anderer Organe (Auge, Herz 
usw.) vorzufinden. Neben den Mißbildun
gen der Nieren und der ableitenden Harn
w ege kom m t der durch eine Wirbelsäulen
anom alie bedingten Innervationsstörung 
der B lase eine besondere Bedeutung zu, 
da diese zu Reflux, Pyelonephritis und 
später zum  Tode führen kann.

D ie vom  bekannten Kinderneurologen 
verfaßte Monographie gliedert sich in 3 
H auptteile . Im ersten Teil werden der 
Problemenkreis des Spina-bifida-Kindes, 
Lebenserwartungen, Pathologie, chirur
gische und andere Behandlungsmöglich
k eiten  — den Hydrocephalus-shunt in
begriffen — erörtert. Der zw eite Teil befaßt 
sich eingehend m it den urologischen Be
ziehungen der Spina bifida, der dritte faßt 
jene urologischen Erfahrungen sehr gründ
lich doch maßhaltend zusammen, die der 
Verfasser im Laufe der Behandlung von 126 
solcher Kranken gewonnen hat.

Angenommen, daß ein interdisziplinä
res Team  zur Verfügung steht, werden 
folgende Gesichtspunkte hervorgehoben:

E in e Myelocele oder ein Anencephalus 
kann anhand der Bestimm ung des patho
logisch vermehrten Alphafötoproteins aus

dem Mutterblut und mittels Amniozentese 
aus dem  Fruchtwasser bereits in  der 16 — 
18 Schwangerschaftswoche diagnostiziert 
werden.

B ei den mit Spina bifida geborenen 
Säuglingen muß aufgrund der klinischen 
Sym ptom e gleich nach der Geburt be
schlossen werden, ob eine konservative 
Behandlung oder der chirurgische Eingriff 
in Frage kommt (Selektion).

B ei etwa 86% der Spina-bifida-Kinder 
muß m it einer Entwicklungsanomalie 
des Urogenitaltraktes oder m it dessen 
pathologischer Funktion gerechnet werden, 
weshalb diese Kinder urologisch unter
sucht bzw. dauernd urologisch versorgt 
werden müssen. Die Methoden der me
dikam entösen und elektrischen Blasen
stim ulation und die operativen Verfahren, 
welche die Lösung der urogenitalen Pro
bleme herbeiführen können, werden aus
führlich geschildert.

Das Buch wird allen Ärzten, Pflege
schwestern und Heilgymnastikern usw. em
pfohlen, die in irgendeiner Beziehung mit 
den vielfältigen und problematischen Fra
gen der Spina-bifida-Kinder zu tun haben.

J. Szén á sy

W . Р ь е о т ж т : Praktische pädiatrische The
rapie. 494 Seiten m it 12 Abbildungen und 
28 Tabellen. Georg Thieme Verlag, Leipzig 
1976. DM 3 3 , - .

Der Verfasser hatte sieh zum  Ziel ge
setzt, dem praktisch tätigen Kinderarzt 
eine Monographie zur  Verfügung zu 
stellen, m it deren Hilfe er sich ohne die 
zeitraubende Hinzuziehung verschiedener 
Fachpublikationen in allen Problemen 
der Therapie ausreichend orientieren kann. 
Dazu war natürlich eine starke Einschrän
kung des Stoffes erforderlich, so daß das 
Buch vor allem über entsprechende Fach
kenntnisse verfügende Pädiatern und in 
den Grenzgebieten tätigen Ärzten von 
N utzen sein wird.
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Die Erkrankungen und deren Therapie 
werden aufgrund der Organsysteme in 
15 Kapitel gegliedert erörtert: Respi
rationstrakt, kardiovaskuläres System , 
Gastrointestinaltrakt, Stoffwechselerkran
kungen, Nervensystem, Neuromusku
läre und endokrine Erkrankungen, Uro
genitaltrakt, Störungen immunologischer 
Funktionen, Infektionskrankheiten, fer
ner rheumatische neoplastische Erkrankun
gen und jene der Neugeborenenperiode 
und schließlich spezielle Probleme von 
Ernährung und Stoffwechsel.

D ie Konzeption ist völlig zeitgemäß. 
Es werden die neuesten, in der Praxis be
reits bewährten therapeutischen Maßnah
men angeführt, wobei bei der W ahl der 
besten und erfolgreichsten Möglichkeiten 
die persönliche Erfahrung und Meinung 
des Autors zum Ausdruck kommen. Durch 
die ganze Arbeit zieht sich das Leitprinzip 
»nil nocere«. Sie versetzt den Arzt in die 
Lage, die Grenze zu beurteilen, wo er noch 
selbst ausreichend behandeln kann oder 
wann er die Hilfe von Spezialisten anderer 
Gebiete in Anspruch nehmen soll.

Die Struktur des Buches ist klar und 
übersichtlich, die Orientierung wird auch 
durch ein gutes Inhalts- und Sachwort- 
verzeichnis und ein eingehenderes Stu
dium der Fragen durch ein ausführliches 
Literaturverzeichnis gefordert. Das Ziel 
des Verfassers ist weitgehend erreicht wor
den, da das Werk ein äußerst praktischer 
und nützlicher Wegweiser in den Pro
blemen der Therapie in der Kinderheil
kunde ist.

K. S c h m id t

A. Cl a r y  SSE, Y. K e n i s , G. M a t h é : Cancer 
chemotherapy. X X  +  566 pages w ith 154 
figures and 129 tables. Springer-Verlag, 
Berlin—Heidelberg—New York 1976. 
Price DM 96. —.

There is a rapidly expanding literature 
on chemother.apeutic drugs and their 
application in different combinations. The 
authors o f  this book collected and sum

marize a great amount o f  information, 
the survey o f which is facilitated b y  m any  
tables. A  critical evaluation and objective 
comparison o f  the different treatm ent 
protocols was not, however, always pos
sible because o f the lack o f uniform ter
minology, criteria and controlled clinical 
trials. The authors emphasize therefore 
the general statements and directives which 
can be used as guidelines in the planning 
of new treatment protocols. According to  
this concept the first part o f  th e book 
deals with the structure o f normal and 
tumour cells, their molecular biology, 
surface markers, biochemical characteris
tics and kinetics. It is followed by the de
scription o f  antitumour drugs grouped by 
their clinicopharmacological effect. The 
application and significance o f th e cyclic 
or phase-specific effect o f chemotherapeutic 
drugs is also discussed. There are general 
statements and conclusions concerning 
the single and combined application o f  the 
drugs, referring also to the problem o f  drug 
resistance. They describe the basic prin
ciples o f  human tumour chemotherapy, 
e.g. the tumour mitoses, and the rational 
combination o f  the different drugs. The 
next part o f  the book deals with the pre- 
clinical and clinical evaluation o f  the new  
cytostatic drugs: phase I  +  IV  clinical 
trials. This is followed by a description  
of the methodology o f tumour chem o
therapy in medical practice: the sort o f  
cases, drugs and actual application o f  
tumour chemotherapy, and the evaluation  
of the therapeutic effect, the side effects 
and the recommended therapy o f  these.

In the second part the therapeutic 
protocols o f the different kinds o f  tumours 
can be found in the following order: acute 
lymphoid leukaemia, acute m yeloid leu
kaemia, chronic myeloid leukaemia, poly- 
cythaemia vera, myelosclerosis w ith m ye
loid metaplasia, chronic lymphoid leu
kaemia, multiplex myeloma, primary 
macroglobulinaemia, Hodgkin disease, non- 
Hodgkin lymphoma, Burkitt tum our, m y
cosis fungoides, histiocytosis-X, skin can
cer, malignant melanoma, carcinoma of
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th e head and neck, lung cancer, gastro
intestinal carcinoma, breast cancer, ovarial 
and uterine cancer, cancer o f  the bladder, 
prostate and testicles, renal carcinoma, 
endocrine tumours, cerebral tumours, os
teogenic sarcoma, E w ing sarcoma, soft 
tissue carcinoma. A separate short chapter 
deals with some paediatric tumours : retino
blastoma, neuroblastoma and Wilms tu
m our. In spite of the good collection and 
interpretation of the published data in the 
therapy of each tumour typ e  it is not easy 
for the reader to find th e best one. At the 
end o f each chapter a long list o f references 
can be found.

The book is a useful collection of the 
m ost important theoretical and practical 
principles and protocols o f  tumour and 
leukaem ia chemotherapy for all those 
involved in tumour or leukaem ia therapy.

D. Schuler

P ä d ia tr ie . Ein Lehrbuch für Studenten. 
Herausgegeben von H . P a t z e r , P. Gross
m a n n , W. B r a u n . 4 0 3  Seiten  m it 73  teils 
farbigen Abbildungen und 2 3  Tabellen. 
Volk und Gesundheit, Berlin 1 9 7 6 .  M 19, — .

W ie es bereits aus dem  Titel hervor
geh t, bietet das Buch für die Studenten 
einen allgemeinen Ü berblick  über die 
grundlegenden pädiatrischen Fragen, 
vor allem aus deren praktischen Aspekt. 
E in  gesondertes K apitel befaßt sich mit 
der Sozialpädiatrie (Beratung, Prophylaxe, 
Morbidität, Mortalität), dessen organisa
torischer Teil natürlich die deutschen Ver
hältnisse widerspiegelt, doch nützliche 
Informationen liefert. A ls allgemeiner Teil 
der Arbeit dürften jene Kapitel be
trachtet werden, die die humangenetischen 
Grundbegriffe, die Problem e des normalen 
W achstums und der Entwicklung ent
halten. Ein Kapitel schildert die physio
logischen Eigenheiten, Krankheiten und 
Wachstumsstörungen der Neugeborenen 
und Säuglinge. Die übrigen Krankheits
bilder werden nach Organen bzw. Organ

system en geordnet erörtert: Endokrino- 
pathien, Stoffwechselkrankheiten, En
zym opathien (Diabetes mellitus), Störung 
des Wasser- und Elektrolythaushaltes, 
Infektionskrankheiten, Hämatologie, lym- 
phoretikuläres System, Atemwege und 
Lunge, Herz und Kreislauf, Nieren und 
Harnwege, Verdauungssystem, Nerven
system , Haut, Knochen, Muskeln. Kürzere 
K apitel sind der Immunologie, Onkologie 
und Traumatologie gewidmet.

Der Aufbau der Kapitel ist gut und 
klar, die Abbildungen sind didaktisch. Die 
B etonung ist stets auf die klinischen Sym
ptom e und den Ablauf gelegt. Der prak
tische W ert wird auch durch die Schilde
rung der wichtigsten Pflegemaßnahmen 
(W ickeln, Fieberbekämpfung usw.) ge
fördert. Die eingehendere Erläuterung von 
fachlichen Angaben wie Differentialdia
gnose, Flüssigkeitstherapie oder Medika
tion  wurde von den Autoren nicht als Auf
gabe dieser Arbeit betrachtet.

D. Sch u ler

H . E g g e r s , K.-D. W a g n e r  und M. 
W ig g e r : B edingungen u n d  Störfaktoren
der frü h k ind lichen  E n tw icklung . 136 Seiten 
m it 9 Abbildungen und 44 Tabellen. Georg 
Thieme Verlag, Leipzig 1976. M 29, —.

B ei der Entwicklung des Menschen 
sind die ersten drei Lebensjahre von grund
legender Bedeutung. Positive oder nega
tive  soziale Bedingungen, Morbidität und 
organische Belastungsfaktoren sind in 
keiner Entwicklungsphase so wirksam wie 
heim  Kleinkind, dessen somatopsychische 
Reaktionsbereitschaft besonders ausge
prägt ist.

N ach einem kritischen Überblick von 
16 kleinkindlichen Entwicklungstests 
erörtern die Autoren in der vorliegenden 
Arbeit ein von ihnen entwickeltes Testver
fahren (Rostocker Entwicklungstestver
fahren für Kleinkinder), dag Längsschnitt
beurteilungen und die frühe Erfassung 
psychischer Retardation ermöglicht. Ei-
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nerseits werden die Beziehungen zwischen 
körperlicher und psychischer Entwicklung, 
anderseits die Rolle der Einflüsse der so
zialen Umwelt untersucht. Es wurde beob
achtet, daß sich bei gesunden Krippen
kindern Sprache und soziales Verhalten 
in einer guten Umgebung günstiger ge
stalten und daß der durchschnittliche E nt
wicklungsstand der Mädchen besser war, 
was der besseren Anpassungsfähigkeit 
des weiblichen Geschlechtes zuzuschreiben 
sein dürfte. Ein günstiges Milieu vermag 
organisch bedingte Entwicklungsstörun
gen zu kompensieren, während ungünstige 
Bedingungen diese verschlechtern. Gestose
kinder und Kinder m it niedrigem Geburts
gewicht (Frühgeborene, Hypertrophe) sind 
besonders entwicklungsgefährdet, weshalb 
diese auch besondere Berücksichtigung 
erfordern.

Von den zahlreichen wertvollen Tabel
len sei vor allem jene hervorzuheben, die 
die zwischen 1913 und 1972 in der W elt
literatur veröffentlichten Beobachtungen  
inbezug auf die somatopsychische E n t
wicklung der Kinder mit niedrigem Ge
burtsgewicht zusammenfaßt.

D ie Monographie darf auf das Interesse 
von Pädiatern und Mitarbeitern von psy
chologischen, pädagogischen und Er
ziehungsberatungsstellen rechnen.

A. P in t é r

H. E g g ers  und M. Mö h r : Die Ernährung  
gesunder Kleinkinder. 236 Seiten m it 12 
Abbildungen und 16 Tabellen. Volk und 
Gesundheit, Berlin 1976. Preis: М 6,50.

Das Ziel der Monographie ist, zur ein
heitlichen und vom wissenschaftlichen 
Standpunkt optimalen Ernährung der 
Kleinkinder im Alter von 1 — 3 Jahren 
praktische Ratschläge zu bieten. Sie wen
det sich an die Familien und an Mitarbei
ter von Krippen und Heimen und ver
m ittelt in leicht verständlicher Form die 
Grundlagen und Prinzipien einer richtigen 
Kleinkinderernährung.

Das Buch gliedert sich in 13 Kapitel. 
Es erläutert das körperliche W achstum, 
die Entwicklung des Bewegungsverhaltene, 
die altersgemäßen Eigenheiten des Stoff
wechsels und die verschiedenen Nähr
stoffe. Ohne Anspruch auf Vollständigkeit 
werden von den Mineralstoffen Kalzium  
und Phosphor, von den Spurelementen 
das Eisen und von den Vitaminen das A, 
В und C, das Vitamin D dagegen nicht 
erörtert. Viel eingehender ist die Bespre
chung des Kalorie- und Nährstoffbedarfes, 
der Folgen der Fehlernährung und des 
Tagesrhythmus der Mahlzeiten.

Besonders lehrreich dürften jene K a
pitel sein, die sich m it der Ernährungs
erziehung des Kleinkindes und der gegen
wärtigen Ernährungslage der Kinder in 
der D D R  befassen. Die Autoren weisen 
auf die zweckmäßige Auswahl der Lebens
m ittel hin und bieten Empfehlungen  
inbezug auf die Nahrungszubereitung, 
Einschränkung des Nähr wert Verlustes, das 
Lagern von Lebensmitteln, ferner Küchen
hygiene und Organisation von Gemein
schaftsküchen.

Hervorzuheben sind noch die 66 Mu
stertageskostpläne m it Zubereitungshin
weisen, Nährstoffzusammensetzung und 
Preisen. Der Text wird durch übersicht
liche Tabellen und ein empfohlenes Schrift
tum ergänzt.

S. K a ssa i

Tumours in  Children. Eds. H. B . M a h s d e n , 
J. R. S t e w a r d : 2nd edition. X V I +  600 
pages with 295 figures and 119 tables. 
Springer-Verlag, Berlin — Heidelberg — New  
York 1976. DM 9 2 , - .

This revised and considerably enlarged 
2nd edition o f the monograph contains 
all the important data published in the 
last 10 years. Since the first edition, 
the problems o f the incidence and therapy  
o f childhood tumours have come increasing
ly  in the foreground, especially as the 
tumour deaths appeared to increase with 
the decrease in the other lethal diseases. 
It is well-known that the spectrum  of
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m alignant tumours is m uch narrower 
in  children than in adults, as the former 
h ave fewer forms, arise from  fewer tissues 
and are less complex. I t  is in  th e  paediatric 
field  that team-work has been m ost fruit
fu l between paediatricians, surgeons, ra
diologists, oncologists and pathologists 
and it  is probably due to  the collaboration 
o f  such teams, too, that survival has con
siderably lengthened in th e  la st ten years. 
A nother important factor in  the prolon
gation  o f  survival was th e establishment 
o f  excellent and well-equipped paediatric 
centres specialized for optim um  treatment.

The contents of this 2nd edition, apart 
from  the chapters found in  th e  first one, 
em braces reviews on th e  aetiology and 
epidem iology of tumours, d ata  on tissue 
cultures, and the advances in  oncological 
im m unity. Some views and assumptions 
h ave been revised, for instance the alleged 
m ore favourable prognosis o f  Wilms tu
m our arising below two years o f  age.

The documentation is excellent. The 
photos are black-and-white hut perfect 
in  every respect. The book w ill be useful 
for both the specialist and th e practitioner.

Z. E rdős

Kinderanästhesie. Herausgegeben von W. 
D ic k  und F. W. A h n b f e l d . X I  -f- 163 
Seiten m it 26 Abbildungen und 20 Ta
bellen. Springer-Verlag, Berlin  ̂ H eidel
berg—New York 1976. DM 21,80.

Dieses in der Reihe »Kliniktaschen
bücher« veröffentlichte Büchlein enthält 
Beiträge von 7 Autoren über die Anästhe
sie bei Kindern. Das Ziel war, in den 
vielfältigen und m anchm al verwickelten 
Problemen der Physiologie, Pathophysio
logie, Pharmakologie und technischen 
Gefährdung der Früh- und Neugeborenen, 
Säuglingen, Kleinkindern und Kindern 
eine gewisse Systematik festzulegen und 
einem  einheitlichen Prinzip entsprechend 
zu ordnen.

Das Buch gliedert sich in 8 Kapitel 
in denen 1. die physiologischen Grund
lagen (K. D. Bachmann), 2. die patho- 
physiologischen Reaktionen (H. Ewer
beck), 3. die Pharmakologie der Anästhesie 
(R. Krebs), 4. die prä-, intra- und post
operative Infusionstherapie (F. W. Ahne
feld), 5. die Vorbereitung zur Anästhesie 
(P. Milewski), 6. die Anästhesieverfahren 
(W. Niederer), 7. die Anästhesie bei spe
ziellen Eingriffen (W. Dick) und 8. die 
K om plikationen der Anästhesie und ihre 
Prophylaxe und Therapie (W. Dick) sehr 
gründlich bearbeitet wurden. Instruktive 
Abbildungen und Tabellen fördern die 
Verständlichkeit des ausgezeichneten 
Textes, der auch m it einem ausführlichen 
Literaturverzeichnis versehen ist.

D as Taschenbuch ist eine wertvolle 
Hilfe für Anästhesisten, Pädiatern und 
Kinderchirurgen, sowie für studierende 
Anästhesieschwestern und Studenten.

J. j E b b l N E K

W. P l e n e r t  und U. L e h n e b t : Säuglings
ernährung. 138 Seiten m it 3 Abbildungen 
und 33 Tabellen. G. Thieme Verlag, Leipzig 
1977. DM 10,60.

D ie in  der bekannten Reihe »Moderne 
Pädiatrie« erschienene Monographie befaßt 
sich m it der zeitgemäßen Ernährung des 
gesunden Säuglings. Sie besteht aus 7 K a
piteln. N ach einem geschichtlichen Über
blick wird in dem 2., wohl wichtigsten  
K apitel der Energie- und Nahrungsbedarf 
des wachsenden Organismus besprochen. 
Der äußerst hohe Energiebedarf vor allem  
im 2. — 3. Lebensjahr wird hervorgehoben, 
die Bedeutung der Spurelemente erörtert 
und die Notwendigkeit der konsistenten  
Nahrung, des 2. Kohlenhydrats stark 
bezweifelt. E in Kapitel befaßt sich m it 
der natürlichen Ernährung, so z. B. m it 
der Zusammensetzung, den Enzymen, den 
gerinnungsaktiven Substanzen und m it 
der immunologischen Bedeutung der
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Frauenmilch, ferner m it den Frauenmilch
sammelstellen und dem Stillen selbst, 
dessen W ichtigkeit immer betont wird. 
Das 3. Kapitel ist der künstlichen Ernäh
rung gewidmet; hier werden deren Krite
rien und hygienische Forderungen, die 
klassischen und modernen Herstellungs
methoden und die in der D D R  erhältlichen 
Fertignahrimgen erläutert. Im  6. Kapitel 
werden die Fragen der Beikost behandelt 
und Ernährungsregime bei künstlicher 
Ernährung dargestellt. Es ist auffallend, 
daß die Autoren Fleisch und Eier erst 
nach dem 7. Lebensmonat empfehlen. 
Kapitel 6 erörtert die bilanzierte, synthe
tische und semisynthetische Ernährung, 
die aus einfachen, qualitativ und quanti
ta tiv  gut definierbaren Baustoffen (Amino- 
und Fettsäuren, Vitamine usw.) besteht 
und bei oraler oder parenteraler Ernährung 
zur Anwendung kommt.

Die Verfasser bieten Konklusionen im  
Spiegel verschiedener Theorien, nicht aber 
Dogmen, und somit weite Möglichkeiten 
zur individuellen Weiterentwicklung des 
Themas, was als besonderes Verdienst des 
Buches zu betrachten ist.

S. K assa i

G. R. F r a s e r : The causes of profound  
deafness in  childhood. X III  +  410 pages 
with 61 tables, 18 figures and 43 pedigree 
charts. Bailliere Tindall, London 1977. 
Price £ 17.00.

The genetic basis o f  deafness has long 
been evident from its familiar occurrence. 
This m ost serious life-long handicap has 
received remarkably little attention in 
contrast for example with blindness.

The main purpose o f  this large-scale 
study, based on the personal examination 
o f  3636 affected patients in a 10-year period, 
was to discover the origin o f  deaf
ness, its genetic relations as well as the

possibilities o f  its prevention and therapy, 
emphasizing the serious hazards o f the 
person involved.

The book is divided into 6 parts. The 
introduction is concerned with the aim  
o f the work and the detailed description 
o f the m ethods applied. The 7 chapters 
o f the 2nd part deal with the various syn
dromes determined by Mendelian inheri
tance. This is a m ost valuable part o f  the 
book, because the majority o f  the cases 
o f hereditary deafness belongs to this 
group. Many tables and impressive pe
digree charts help the reader to become 
familiar with these heterogeneous syn
dromes. In  the 3rd part we read about 
the various malformation syndromes in 
which deafness or hearing loss is only part 
o f the sym ptom s, while the 4th part deals 
with the acquired forms o f deafness. In 
this part the 12th chapter is o f  prominent 
value since it summarizes the problems 
in differentiating and evaluating the dam
ages acquired in the perinatal period. 
The topic o f  the 6th part is the identifica
tion o f  deafness o f unknown aetiology. 
With the development o f our diagnostic 
and other procedures the number o f such 
cases will diminish but reliable diagnosis 
is a fundamental criterion o f all further 
therapeutic and preventive measures. The 
6th part synthetizes the knowledge ac
quired through this large-scale study. E x 
tensive investigation o f  each deaf individu
al immediately after the hearing loss has 
been detected is o f fundamental importance 
in evaluating the therapeutic and prognos
tic problems o f  the patient. This can only  
be achieved i f  extrapolations are available 
in comparison to other groups o f such 
persons. This is the real use o f  the work. 
Everybody who is concerned with genetic 
counselling m ay find it o f real help in his 
work and a m ost valuable guide in the 
labyrinth o f  arising questions.

P. K iss
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ACTA PAEDIATRICA

ТОМ X IX — ВЫП. 1

Р Е З Ю М Е

С И Н Д Р О М  С Л И ЗИ С Т О -К О Ж Н О Г О  
Л И М Ф А Т И Ч Е С К О Г О  У З Л А :  

В Т О Р О Й  В  Е В Р О П Е  С Л У Ч А Й

Г. Н ЬЕРГЕШ , М. ВАРНА, Л . МОЛНАР

А вторы  описы ваю т сл у ч а й  девочки в 
1 г о д  сим птом ы  больн ой  соответствовал и  
н ебл ю даю щ ем уся  в Я п о н и и  часто, на  
С евер о-А м ери кан ск ом  м атерике тольк о р е д 
к о , а  в Е в р о п е  только в одном  сл у ч а е  с и н 
д р о м у  сл и зи ст о -к о ж н о го  ли м ф ати ческ ого  
у з л а . Т и тр  связы вания ком плем ента а д ен о 
в и р у со м  бы л во время б о л езн и  повы ш енны , 
н о  авторы  не придаю т этом у  эт и о л о ги 
ч еск о го  зн ачен и я .

Л Е Ч Е Н И Е  Д -П Е Н И Ц И Л Л И Н О М  
Г И П Е Р Б И Л И Р У Б И Н Е М И И  Н Е Д О Н О 

Ш Е Н Н Ы Х  Д Е Т Е Й

Г. КОРАН И, Я. КОВАЧ и И. ВЁРЕШ

У  41 недонош енного р еб ен к а , р о д и в 
ш и х с я  п ер ед  38-й  недел ей  бер ем ен н ости  и  
стр а д а ю щ и х  ги п ер би л и р уби н ем и ей , п р о 
в о д и л о сь  лечени е внутривенны м и и н ъ ек ц и 
я м и  Д -п ен и ц и л л и н а , которы й вводи л ся  
е ж ед н ев н о  в д о зе  3 0 0  м г/кг. Р езул ьтаты  
л еч ен и я  оцени вались по отн оси тел ьн ом у  
ги п ер би л и р уби н ем и ч еск ом у  и н дек су . К а к  
п о к а за л и  результаты  срав н ен и я  с  41 р е б е н 
к о м  кон трольн ой  группы , л еч ен и е о к а за 
л о с ь  успеш ны м .

П Е Р И Н А Т А Л Ь Н А Я  А С Ф И К С И Я  И  
Ж Е Л Т У Х А  Н О В О Р О Ж Д Е Н Н Ы Х

М. Ф Е К Е Т Е , М. ХОРВАТ и М. В И Н Ц Е Л Л Е Р

А вторы  настоящ его  сообщ ен и я  и зм ер я л и  
у р о в е н ь  сы вороточного б и л и р уби н а  в п е р 
вы е тр и  н едел и  постнатальной ж и зн и  у  114

дон ош ен н ы х и 199 н едон ош ен н ы х н о в о р о ж 
ден ны х. С реди зр ел ы х  н о в о р о ж д е н н ы х  22  
р ебен к а , а  ср еди  н едон ош ен н ы х 8 9  детей  
стр адал и  перинатальной а сф и к си ей , у  о с 
тальны х бы ла о б н а р у ж ен а  н еп р я м а я  гипер- 
би л и р уби н ем и я  неи зв естн ого  п р о и с х о ж д е 
ни я. Ж е л т у х а  у  д он ош ен н ы х и н едон ош ен 
ны х н ов ор ож ден н ы х с  асф и к си ей  н е  отлича
л а сь  от ж е л т у х и  кон тр ол ьн ы х больн ы х. 
П оэтом у авторы  пол агаю т, что п ер и н атал ь 
н ая  асф и ксия сам а по с е б е  н е  у т я ж е л я е т  
ж е л т у х у  нов ор ож ден н ы х. П о ск о л ь к у  во 
в с ех  исследован ны х г р у п п а х  отм ечалась  
достовер н ая  к ор рел яц и я  м е ж д у  м ак си м аль
ным уровн ем  би л и р уби н а  и  п отерей  в  весе, 
п о ст о л ь к у  они пр едп ол агаю т, что степень  
у п и тан н ости  и ги др атац и и  за в и си т  от  тя 
ж ес т и  ж ел т у х и .

Н Е Э С Т Е Р И Ф И Ц И Р О В А Н Н Ы Е  Ж И Р 
Н Ы Е  К И С Л О Т Ы  (N E F  А ) В  С Ы В О 
Р О Т К Е  Д Е Т Е Й  П О Н И Ж Е Н Н О Г О  П И Т А 
Н И Я  В П РО Ц Е С С Е  В Ы З Д О Р О В Л Е Н И Я

М. П ЕН А , М. АМАДОР, П. Ф ЛОРЕС,
Р. ГО Н ЗА Л ЕЗ ГОТЕРА, X . П Е Р Е З

А вторы  пр овел и  о б сл ед о в а н и е  71 р е
бен к а в возр асте от 5  до  6 0  м еся ц ев , стр а д а 
ю щ их белковой  н едостаточ н остью . П ри  
прием е в  бол ьн и ц у  у  н и х  о п р ед е л я л с я  у р о 
вень сы вороточны х N E F A  и  ср а в н и в а л ся  с  
ур ов н ем  N E F A  у  хор о ш о  уп и т а н н ы х  детей  
и з к он трольн ой  гр уппы  (31 ребен ок ). 
М еж д у  гр уппам и о б н а р у ж ен а  стати сти 
чески достов ер н ая  разн и ц а. 2 0  детей  и з  3 0  с  
неком пенсирован ной  п о н и ж ен н о й  уп и тан 
н остью  обсл едовал и сь  еж е н е д ел ь н о . Среди  
н и х  у  10 детей  с р а зу  н а ст у п и л о  ул уч ш ен и е, 
и п ар ал л ел ьн о  с  этим  бы стр о с н и зи л с я  у р о 
вень сы вороточны х N E F A . У  остал ь н ы х 10 
детей  зак он ом ер н ы х и зм ен ен ий  н а  отме
чалось .



Д Е Р М А Т О Л О Г И Ч Е С К И Е  И С С Л Е Д О В А 
Н И Я  У  Б О Л Ь Н Ы Х  С А Х А Р Н Ы М  

Д И А Б Е Т О М

Л . БА РТА , А. РЕГЁИ -М ЕРЕИ  и Л . КАМ М ЕРЕР

А в тор ы  зан и м ал и сь  и зу ч е н и ем  дер м а-  
то гл и ф и ч еск и х  отклонений у  2 9 0  детей  и  180  
в зр о сл ы х , стр адаю щ и х с а х а р н ы м  диабетом : 
р езу л ь та т ы  и ссл едов ан и я  с р а в н и в а л и сь  с  
отп еч атк ам и , сн яты х с  л а д о н е й  пальцев  
1000 д ет ей  ш кольного  в о зр а ст а  и з  Б удап еш та  
и п ер и ф а р и и . Д войны е п ет л и  в  к о ж н о м  
р и с у н к е  п а л ь ц ев  в стр еч ал и сь  стати сти ч ес
к и  д о ст о в е р н о  чащ е у  д ет ей  и  диабетом , 
у з о р  р и с у н к а  к о ж и  л адон ей  бы л до ст о в ер н о  
б е д н ее  у  некотор ы х дет ей -д и а б ет и к о в . Что  
к а с а е т с я  п р оп ор ц и и  п о я в л ен и я  вы сокого  
T R C , то  з д е с ь  только п р и  д и а б е т е  детск ого  
в о зр а ст а  набл ю дал и сь  о т к л о н ен и я . T R C , 
пр евы ш аю щ ее 200 , н а б л ю д а л о сь  стати сти 
ч еск и  д о ст о в ер н о  чаще у  д ет ей  с  ди абетом , 
к ак  у  м ал ь ч и к ов , так и  у  д ев о ч ек .

С И Н Д Р О М  И В Е М А Р К  У  С Е С Т Е Р

Д Ь . ЙЕЙАРТ и П. Ф Е К Е Т Е

А в тор ы  сообщ аю т о си н д р о м е  И вем ар ка  
( Iv e m a r k ) , набл ю дав ш егося  у  с ес т е р  с  ас- 
п л ен и ей . В  сем ь е не н а б л ю д а л о с ь  д р у ги х  
н а р у ш е н и й  развития и л и  б р а к о в  м е ж д у  
р о д ст в ен н и к а м и . У  о б еи х  н о в о р о ж ден н ы х  
д ев оч ек  и м ел о сь  сходн ы е п о р о к и  р азв и ти я , а 
им ен н о: д ек ст р о к а р д и я , д в у п о л о с т н о е  с ер д 
ц е , tr u n c u s  arteriosus c o m m u n is , т р ех д о л ь 
чатое л е г к о е  с  о б еи х  с т о р о н , сим м ет
р и ч н а я  п еч ен ь  и а сп л ен и я . У  одн ой  и з  
б о л ь н ы х  к р ом е того о б н а р у ж и л и  ещ е  
ч асти ч н ое  обратн ое р а с п о л о ж е н и е  брю ш 
ны х о р га н о в . Н асл едов ан и е с и н д р о м а  с  не  
вы яснено.

А Н Т И Г Е Н Ы  Х Л А  Б 8  И Б В 1 5  Д И А Б Е Т И 
Ч Е С К И Х  Д Е Т Е Й

Л . БА РТА , Ш. ШИМОН, И. КОШ НАИ

А н ти ген ы  Х Л А  Б 8  и Б В 1 5 , а т а к ж е  
Б В 1 5  +  Б 8  ч ащ е встречаю тся  у  ди абети 
ч еск и х  д ет е й , чем у  взр осл ы х. Б В 1 5  от
дел ь н о  н е  ди ф ф ер ен ц и р уется , но м о ж е т  
быть потен ц и альн ы м  ф актором . В  том  с л у 
чае, е сл и  Х Л А  Б 8  и Б В 1 5  встр еч аю тся  
вм есте, в озм ож н ы й  ри ск  диабетич еского  
п р оя в л ен и я  н а и б о л ее  вы сокий. А нтигены  
Б 8  и  Б 8  и /и л и  Б В 1 5  у  бл и зк и х  р одств ен 
ни к ов  д и а б ет и ч еск и х  детей  бы ваю т чащ е, 
чем у  с р е д и  д ет ей  диабетиков.

Ч А С Т О Т А  d efe c tu s  se p t v en tr icu la r is  
П Р И  Р О Ж Д Е Н И И  В В Е Н Г Р И И

М. МЕСАРОШ , Э. Ц Е Й ЗЕЛ

Т р ем я  различны м и п о дходам и  (ин тен
сивны е и зм ер ен и я  в Б уд ап еш те, м атериалы  
Д е т с к о г о  К ар д и о л о ги ч еск о го  Ц ен тр а  в г. 
С ольноке и  т а к  наз. оптим альная эп и дем и о
л о ги ч еск а я  м о д ел ь ) бы ли проведены  о п р е
д ел ен и я  частоты  d efectu s  se p t v en tr icu la ris  
в В ен гр и и . Ч астота  и зол и р ов ан н ой  ан ом а
лии п р и  р о ж д е н и и  около 1 ,3 3 — 1,77%о, 
к о то р у ю  о д н а к о  м о ж н о  рассм атривать к ак  
м и ним альн ое зн ач ен и е в сл едстви е т р у д н о 
стей  д и а гн о ст и к и  и пр. П р ед став л я ется  
реальны м  зн а ч ен и е  1,5%о. В  доп ол н ен и е к  
этом у  м о ж н о  оценить в 1%о частоту  d e fec 
tu s  s e p t  v e n tr ic u la r is  явл я ю щ егося  частью  
к а р д и о в а ск у л я р н ы х , а т а к ж е  м ул ь ти п л ек с
ны х ан ом ал и й .
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Interaction and interdependence of somatic 
organism and psyche in childhood

By

P. G e g e s i  K tss 

(Received June 27, 1977)

In order to clarify the interconnection and interdependence o f the 
human somatic organism and psyche, their nature is discussed. The somatic 
organism is a specific morphological functional system, developing in every 
being. The psyche is a functional structure developing individually in the 
course of ontogeny, under the effect o f internal processing influenced by 
the environment.

The function of conditioned and unconditioned reflexes is discussed 
including the way in which the conditioned reflexes are built up on uncondi
tioned ones. The mechanism is described, by which the psyche develops in 
the individual and how its functions manifest themselves.

A concept is discussed concerning the structure of the hum an psyche, 
the system  and nature o f the conscious and unconscious functions.

The personality is the m anifestation of the interconnections and the 
formation into a system o f the som atic organism and the psyche. This inter
connection brings about the socialized humanization of the v ita l processes 
in man living in society.

A concept concerning the essence o f personality is discussed, em phasiz
ing the “actual personality” and describing its structure.

Clinical examples are given concerning the interconnection o f  som atic 
organism and psyche and the som atopsychic and psycho-somatic processes, 
and conclusions are drawn for the purposes of education.

The interaction of the somatic 
organism, a morphological and func
tional system special to every human, 
and of the psyche, a functional 
structure determined by individual 
development, can properly be inter
preted only if the individual formation 
and the nature of the two systems are 
taken into consideration.

I .  T h e  som atic  organism

The human soma is formed in the 
course of fetal life, birth, infancy, 
childhood, adolescence, adulthood and

senescence including maturation, de
velopment, stabilization of the devel
oped characteristics, and regression, 
under the effect of basic laws realized 
in the chromosome set, in the zygote, 
and as programmed in the course of 
phylogeny. Under normal circum
stances this system enforces the de
velopment of functional formations 
of morphological and physiological 
character, characteristic of the organ
ism of every human, irrespective of 
its type or constitution. Starting 
from the zygote, all organs develop 
in a determined formal and functional 
form, the function of the organs
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becomes co-ordinated, different func
tional systems come into existence, 
and a somatic entity develops which 
requires and at the same time secures 
the internal expediency of the function 
of these systems. This entity is prob
ably more than a summation of its 
parts. In spite of deviations in the 
course of life, the basic balance of 
this entity, its somatic homeostasis, 
is secured neurally, by intero- and 
exteroceptors.and Immorally, through 
the exchange of body fluids, where 
the different materials of the fluids 
influence the sensitive nerve cell 
groups, the transmission of informa
tion.

So there is a certain directing and 
executing system within the somatic 
organism. The directing system aims 
at ensuring survival of the organism, 
and after a certain maturation its 
self-repetition and thus survival of 
the human race. The system asserts 
itself both in health and in disease. 
In the latter case the system directs 
and activates the functions expelling 
foreign materials from the organism, 
or neutralizing these materials; and 
the functions balancing deficiency or 
satiety states, or those restoring 
morphologically traumatized parts, 
and the functions ensuring a bridging 
over of injured or lost parts.

Thus, the somatic organism devel
ops and matures according to geneti
cally determined rules valid for every 
human, even under the most different 
external circumstances, according to 
identical morphological, constitution
al and functional patterns, with negli
gible individual differences.

The basic function of the somatic 
organism is to satisfy the actual needs 
and demands of physiologic character. 
While doing so, the partial functions 
and their co-ordination follow past 
experiences, everything happens ac
cording to previously established 
methods. This means that the percep
tion of needs and demands in the 
course of life, the attempts at their 
satisfaction, and the ability to satisfy 
the internal conveyance of materials 
and the functions of movement, de
velop in different parts of the soma as 
programmed during phylogeny. All 
these activities aim at safeguarding 
the maturation and survival of the 
individual organism at a given time.

The unconditioned reflex system, 
one also programmed during phylog
eny, means the internal mechanism 
meeting the needs and demands of 
physiologic character. At the begin
ning of ontogeny it corresponds to the 
ability to develop the unconditioned 
reflex system. The source of stimulus 
in this mechanism are the needs and 
demands caused by some vegetative 
change of physiologic character at a 
given time, and the reflex arc is the 
chain of unconditioned reflex proc
esses in the first signalizing system. 
The end of the chain is an event 
covering the needs and demands. This 
concerns both the parts of the soma 
(cells, tissues, organs, systems) and 
the organism as a whole.

The important unconditioned reflex 
mechanism involves the responses of 
heart function, blood pressure, the 
tonicity of blood vessels, respiration, 
the activity of sweat glands, the func
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tions of the digestive apparatus, the 
systems of urination and defecation, 
cellular metabolism and the endocrine 
system. There are in addition the 
orientation reflex, searching and seiz
ing by mouth, sucking and swallow
ing, signalling by crying (by uttering 
sounds), clinging, escape, protective 
movements, restlessness (torment) 
elicited by needs and demands and 
manifesting with crying and move
ment, and calming down (joy) elicited 
by the satisfaction of needs and 
demands. All these unconditioned 
reflex functions are constant charac
teristics of human life under healthy 
circumstances from birth to death. 
Thus, the basis of functional activity 
and manifestation of the soma is an 
endeavour to satisfy needs and de
mands of physiological character. The 
stimulus inducing the pulsation of life 
therefore arises from needs which have 
attained a certain intensity. The 
mechanism of functional movements 
is an unconditioned reflex process. 
The purpose of functions is a response 
to the stimulus by acquisition from 
the external world or by the mobiliza
tion of internal reserves. The guiding 
principle of starting and maintaining 
these functions is ultimately to secure 
the individual’s survival, and through 
this the survival of the race.

The development of needs and 
demands, the mechanism of meeting 
them, the acquisition of materials 
from the outer world, the mobiliza
tion of internal reserves, and the 
purpose of satisfaction comply with 
general biological and physiological 
rules. Thus, the stimulus-excitement

in the somatic organism, the internal 
and external processing of them, the 
relief and response,are all of biological- 
physiological character, i.e. specific to 
man as the direct manifestations of 
nature characterizing all living organ
isms. The organism ensures the bio
logical continuity of human life, and 
it is this biological-physiological for
mation which opens the possibility for 
all human events. The specific func
tionality called higher nervous system, 
develops within that formation. The 
psyche, as a specific human formation, 
exceeds this merely biological sphere.

Some of the details concerning the 
soma as a separate entity are still 
disputed. These are, however, of 
minor importance. The theories relat
ing to the development and nature of 
the human psyche are more complex.

II. T h e  psy ch e

It was perhaps Platon who express
ed most precisely the idealistic con
cept concerning the psyche. According 
to this concept, the spirit is eternal, 
the primary essence of human exist
ence. The eternal spirit used to be 
considered separate from the body. 
This view cannot be maintained in the 
light of present theoretical knowledge 
and experience. It will suffice to 
mention that physiological changes 
can be brought about in the nerve 
cells without morphologic changes, 
merely by drugs or other agents bind
ing specially to certain nerve cells, and 
thus the psyche can be influenced, 
changed through these physiological 
changes. The roughest influence of
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this kind is general anaesthesia. The 
anaesthetics suspend the activity of 
certain nerve-cell groups, and in this 
way suspend the whole psychic func
tion. Certain drugs cause depression, 
others may act as euphoriants. Phan- 
tastic visions and hallucinations, gen
erally considered psychic manifesta
tions, may also be elicited by chemical 
agents. Paediatric examples are the 
chromosome aberrations, when enzyme 
deficiencies, typical physiological dis
turbances, lead to mental retarda
tion. There are some mental disturb
ances, which can be cured by specific 
diets. And, lastly, the “spirit” or 
some “spiritual” activity may totally 
change in certain illnesses due to 
morphological changes. On this basis 
we believe that the medical way of 
thinking can effectively be employed 
to understand the essence of the 
psyche.

The psyche in the living organism 
is the functional entity of certain 
special activities of the brain, of the 
central nervous system. The term, 
within the living organism, must be 
emphasized. The brain removed from 
the organism, or a tissue culture of 
nerve cells, do not have psychic func
tions. The co-ordinated activity of 
the peripheral nervous system, the 
organs of sense and locomotion, the 
endocrine system and the extero- 
interoceptor system are essential con
ditions of psychic function. Actions 
are not the result of merely the pe
ripheral and central nervous system, 
hut the musculature, the joints and 
the skeletal system too have an 
essential role in it.

The human psyche interpreted in 
this way is not eternal and not a 
primary matter. It develops indi
vidually in the course of man’s life. 
During individual development it 
constantly undergoes changes, and at 
the end of man’s somatic life it ceases 
to exist.

This view concerning human life 
includes the principle that as regards 
the psyche, everything starts anew 
in the individual at birth. The psyche 
is formed by the everyday human 
existence during ontogeny.The psyche 
is a functional unity of cybernetic 
character, which directs behaviour 
and action, it has the task to think 
and to perceive the world, to inter
pret and evaluate both the external 
and the internal world while building 
itself, governing itself and expressing 
itself in each phase of the individual’s 
life. The psyche develops separately 
in each individual as a result of the 
events which have taken place until a 
certain moment of life, so that from 
birth each man lives in a specific 
natural and social environment to
gether with the other subjects of this 
environment. It influences these en
vironmental factors in an active and 
passive way, and in both ways. Thus, 
the psyche is an individual function 
corresponding to the level of matura
tion, the development of a given phase 
of life in every moment.

This view includes the fact that the 
human psyche does not come into 
being all of a sudden, but is the result 
of a certain process. The painters of 
the Middle Age illustrated in beautiful 
paintings on the basis of biblical de-
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scriptions, how the Holy Ghost came 
down from heaven and gave spirit all 
of a sudden to people at Whitsuntide. 
However artistic the imagination and 
illustration of that kind is, it contra
dicts reality, since the psyche does 
not arrive into man from outside all 
of a sudden. This is not the way how 
the psyche develops. But not in the 
way either, as Pallas Athene had burst 
out from the head of Zeus on the 
stroke of Hephaistos’ hammer, totally 
mature, ready for defence and attack, 
in full armour and beauty. In reality, 
the psyche is the result of a develop
ment in the course of individual life. 
The human psyche, as a special func
tion, is an individual product, a prod
uct not of material character, but 
a function.

To elucidate this issue it has to be 
taken into consideration that today’s 
human being is essentially of social 
character, though it has a biological 
basis. Environments of social charac
ter are decisive in development of the 
psyche. Environmental effects have 
the characteristics of human commu
nities. In the newborn, infant, young 
child or the young man social environ
mental effects are realized through 
the mother, father, the sisters, broth
ers and relatives, through the family 
as a whole. In school age, effects are 
realized through schoolmates and 
adults, especially teachers. In adult
hood, first of all the colleagues and 
the community of the working place 
are of influence, and this influence is 
realized in living together, acting, 
interpreting and evaluating every 
thing together with other people.

The main point of this coexistence 
is that the individual and his environ
ment represent a functional unity. 
The younger the individual, the strict
er the rule. The internal environment 
of natural and social character con
sists of physical and chemical ele
ments, objects (instruments), persons, 
systems, structures, real actions, phe
nomena and abstract meanings (herit
age and actual qualities) from the 
beginnings of individual life. Within 
this functional unity, the process of 
coexistence has a tripartite mecha
nism and function from the point of 
the individual.

1. The first is a system of events 
including the individual’s efforts and 
activities to adapt himself to the 
environment actively or passively;

2. the second are the efforts and 
activities of the individual to change 
the environment;

3. the third are the conscious and 
unconscious efforts and activities at 
storage in the course of the previous 
two functions. Having reached a 
certain level of maturity, these sys
tems become interwoven and affect 
the individual as a totality. The 
results of these actions are called 
adaptation and accommodation.

It belongs to the above interpreta
tion that the result of the functioning 
of the psyche reacts secondarily upon 
both the individual and the social 
existence. Once the psyche is fully 
developed, the individual keeps con
nections with the external world and 
with his own internal world, his own 
remembrances, connections. Keeping 
connections with the external world
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consists in giving and receiving signs 
of communication character. To keep 
connection with the internal world 
consists of codification and interpre
tation of signs as well as a subjective 
evaluation of informations.

The psyche as a function not only 
enables, directs, determines, regulates 
and manifests these connections, but 
also reflects them. It reflects them 
in somatic changes arising under the 
influence of the connections, and 
beside this passive reflection, it evalu
ates the stimuli and excitements 
derived from the connections actively 
and from the point of the individual. 
The psyche is, therefore, the unity of 
the activities of connection-keeping 
and of psychic contents accumulated 
until a given time at a certain level 
of development. The latter is the 
world of memory. This world of mem
ory is partly static, being a system 
of knowledge and experience fixed 
verbally, and partly dynamic, being 
a complicated relationship between 
the activities of the inherited uncon
ditioned and the individually acquired 
conditioned reflex processes. It is 
characteristic of this relationship that 
the past results persist as functional 
potentialities in the memory in the 
broader sense of the word. This per
sisting character of the experiences 
together with the continuous main
tenance of existing connections is the 
subject of the individual.

The systems mentioned above are 
interconnected. The existing subject, 
one of the components of the psyche, 
is the result of the connection proc
esses in the course of the individual’s

life. This determines the two processes 
of connection-keeping, from which 
the result basically originates: con
nection with the external world and 
with the internal world. The same 
connection is characteristic of evalu
ation. Evaluation takes place in the 
system of information, having devel
oped from the results of connection
keeping based on the world oi memory 
Evaluation is to a certain extent sub
ordinated to the object of life, which 
has developed individually. The object 
of life represents the future of the 
individual.

The psyche is therefore a) a dynamic 
system of energy fields, the world of 
memory; b) a kinetic system of actual 
processes of keeping connections 
(communication with the external 
world, giving and receiving informa
tion, connection with the own world 
of memory); c) a system of internal 
processing of impulses derived from 
connection-keeping; d) a system of 
evaluation of stimuli and excitements 
concerning the individual himself.

It is essential that both the inter- 
nalmodel of the external objective and 
subjective world and the own model 
of man himself: the model of the 
body and that of the ego, are built up 
in the world of memory of the subject, 
as a result of the processes listed above 
under a) to d). The two models together 
make the internal human model, and 
there is the individual’s world model, 
the model of existence. This model 
system makes it possible for the 
individual to control each phase of 
connection-keeping with the externa] 
and internal world, before every
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activity, a preliminary internal con
sideration of the decision of starting 
the operative execution of actions, 
behaviour and activities. It also allows 
the necessary correction of originally 
scheduled activities, taking into con
sideration their expected effect on the 
models. Finally, it is also this system 
which affords the possibility of storing 
the results of events according to 
evaluation.

The psyche considering its mecha
nism is cybernetic in character. It is 
building up, correcting and improving 
itself steadily through feedbacks, 
ensuring the continuity of all partial 
activities according to a definite order 
and purpose. This cybernetic function 
of the human nervous system keeps 
connections with the external world 
and with the world of memory in 
order to ensure physiological and 
psychological homeostasis. The proc
ess of connection-keeping takes place 
mainly in the present, although the 
evaluation of stimuli, informations 
and impulses is made on the basis of 
both the past experiences and the 
consideration of future possibihties. 
The evaluation process makes use of 
the continuously integrated model of 
the external world and that of the 
subject formed about himself (world 
model), both developed with consider
ation of the future interests and 
purposes of the individual.

Mechanism  op development

OF THE HUMAN PSYCHE

The psyche gradually becomes the 
specific function system of the

brain, abstracted from the morpho
logical, physiological systems of the 
individual’s somatic organism. This 
ability of man developed during phy- 
logeny makes this abstraction pos
sible; that is why man is called an 
abstract sign producing being. The 
ability of abstraction has rendered 
man the most developed form of 
material motion.

The abstracting function is formed 
into a system under the influence of 
social and natural environmental ef
fects in the course of maturation. 
The function develops while living 
together, acting together with the 
environmental effects, adapting one
self to them, striving at changing some 
of them, and storing certain things 
from the results. Individual experi
ences and acquired knowledges also 
belong among the results to be stored. 
So the psyche is the result of an exter
nal-internal integrated active-passive 
processing of stimuli and excitements 
elicited by three basic forms of events. 
In other words, the physiological 
events of the organism and the func
tion of the organic physiological 
systems form the biological basis of 
the individual’s morphology, upon 
which events of physiological charac
ter are built up and in which they are 
built in, from which they are then 
abstracted, and in the later periods 
of life these events are built on each 
other together with the previously 
developed ones.

The three events are 1. endeavours 
and activities aiming at adjustment;
2. endeavours and activities at chang
ing the environment into one suited
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better for the individual; 3. endeav
ours and activities aiming at storage 
develop and become characteristic 
under the conditions of everyday life 
in youth. At the beginning, all these 
are independent partial functions. 
Subsequently, with maturation, more 
and more partial functions unite into 
greater systems. On reaching full 
development, these systems are settled 
into a single complex functional entity. 
In this way the human psyche is the 
historical result of the individual proc
essing of the life experiences acting 
on the individual and his social and 
natural environment, and the result 
of partial processes, purposes, suc
cesses and failures. At the beginning 
of life, the history of the individual 
psyche consists of abstractions of 
physiological functions built upon 
unconditioned reflexes and being built 
into them. Later, at a higher level of 
development, the psyche is made up 
of certain automatic processes. The 
different actions and expectations of 
the society and the adults of the en
vironment: feeding, care, provision 
for satisfying needs, demands and 
requirements, habituation, teaching, 
living, education (rewarding, punish
ment) are the stimuli processed in the 
young individual. The psychic system 
is not static, but dynamic in character, 
the essence of which is a continuous 
functioning.

The human psyche after a certain 
level of development has a structure 
consisting of two basic functional 
systems: the system of conscious and 
that of unconscious functions.

a) The definition of the conscious

is still debated. Its contents and func
tions are the results of events of life 
which have taken the form of sensa
tions, ideas and notions. They can be 
expressed in words used in both exter
nal and internal speech. This defini
tion of the conscious seems acceptable, 
since learning to understand and use 
words and speech develops a new par
tial functional system which is then 
built into the previous primitive, still 
unconscious psychic system. It means 
an abstraction of the actual situation 
and of the specific meanings. Speech 
means the function of abstraction of 
perception and sensation elicited by 
an actual event of physiological 
character, and at the same time the 
function of evaluation progressing 
from the unique towards the general. 
Internal and external speech provides 
means for the highest abstractive 
creative processes.

b) Similarly debated is the system 
of unconscious functions, the function
al system of unconscious contents.

The unconscious functional contents 
of the human psyche are individual. 
As such, they are situated in the 
world of memory of the individual, 
in the form of individual memories of 
dynamic character. Individual life is 
a processing of the results of events of 
the common life of the individual and 
his environment.

These dynamic individual uncon
scious memories of the excitation- 
excitement processes elicited by cer
tain stimuli are characterized by the 
possibility and compulsion of being 
repeated under the influence of a 
specific stimulus. According to this,
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an individually determined form of 
memory takes place in internal repeti
tion. These specific coded memories 
can be repeated at different levels of 
the unconscious. A closed form of the 
repetition process may take place in 
the fluid system and in the motion 
of materials, in the cells and tissues. 
It may take place in special primitive 
feelings and emotions. A previous 
individual state of existence may com
pletely be repeated with the help of 
the unconscious memory. These indi
vidual memories in the unconscious 
are directed not only toward sex, but 
toward every field of the former life 
of the individual.

The contents of the unconscious are 
not inherited. They have been experi
enced, built in and fixed in the 
personality in a closed form, during 
the early phases of development. 
These primitive life experiences be
come fixed during the repetition of 
the stimulus-excitement processes, of 
the needs and demands of somatic 
character. Their fixation means that 
the same processes are repeated in 
functional unities by “remembering” 
certain actual stimuli.

In a more advanced stage of onto
genesis, but before the development 
of speech, primitive emotional 
demands of psychological character 
are abstracted from the physiological 
demands registered by the individual 
and from pleasant experiences of 
satisfaction of these needs and de
mands. Especially in this age are the 
repeated wishes and endeavours cap
able to satisfy the psychic demands, 
whether or not they had been success

ful and fixed in the unconscious in 
the form of closed unities, ready to be 
repeated through the memory, as 
elicited by primitive emotional moti
vations. The unconscious memories of 
this kind represent the possibility or 
compulsion of repetition under the 
influence of certain stimuli.

The unconscious memories are, 
accordingly, partly needs and de
mands of physiological character in the 
very early phase of life, and partly 
consequences of the fixation of the 
same processes of satisfaction or 
failure being continuously repeated, 
and consequences of demands of 
primitive physiological character hav
ing been abstracted from the earlier 
pre-speech age. In this way they are 
built up in the conditioned reflex 
systems in the course of repetition: 
These processes affect psychic func
tion in the form of fixed motivations 
in the coming years of life.

The functional contents of the 
unconscious have a common point in 
future life: they cannot be abstracted 
and formed, composed into conscious 
sensations, ideas, words or internal 
speech. If the excitement is realized, 
it becomes active in the memory 
under the influence of some external 
or internal stimulus. If the excite
ment is repeated and its relief remains 
in the unconscious, it appears in a 
primitive form in the somatic events. 
As mentioned before, the somatic 
response can be a change of the mate
rials in the body fluids, of organic 
functions, induction of moods, feelings 
and emotions in the preconscious with 
a full repetition of the former individ
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ual state of existence. The response 
may in addition be short-circuited and 
manifest with some external move
ment (physical exercise, unconscious 
action, outburst of emotion) in a more 
complicated form.

c) The conscious and the uncon
scious are not separate static, but 
dynamic systems in the human psyche. 
They have complex relations within 
the construction of the psyche, and 
have steady interconnections within 
the personality.

1. The psychic contents are not 
inherited, but acquired in the course 
of ontogeny. The abilities and apti
tudes are inherited, and then make it 
possible for the psychic contents to 
develop, to settle in definite functional 
systems and to be organized into a 
cybernetic unit characteristic of the 
individual living and acting together 
with other people in society.

2. The basic principle of the psyche 
as a functional unit is the co-ordina
tion of events and meeting present 
demands, although the mechanism of 
the internal process of satisfaction 
serves the demands of the objective 
life, the future. The dynamics of the 
search after possibilities to reach the 
desirable future, as an effect, is reflect
ed in the present, but the character 
of the present is determined by the 
past.

3. The psyche functions by a special 
mechanism, the conditioned reflex 
system, i.e. the direct and indirect 
social connections. The social rules 
from the beginnings of ontogeny are 
built into the internal functional 
processes so that the conditioned

reflexes are built upon the uncondi
tioned reflex system, through the 
adults of the environment.

4. The two systems, the functions 
of the unconditioned and conditioned 
reflexes, remain in close connection 
in the course of life, in spite of the 
fact that sometimes and in certain 
dynamic situations one or the other 
becomes dominant within the person
ality. So they may seem to be inde
pendent. Under such circumstances 
the one may partially be blocked for 
a period of time as a result of a condi
tioned reflex function of inhibitory 
character. It may also occur that the 
influence of some too intensive stimu
lus releases the potential predomi
nance of one or the other reflex func
tion interference-like, manifesting it
self in processing and the response 
to the stimulus.

5. When interpreting the reflexes 
concerning the psyche, the view of 
Anokhin is accepted against that of 
Descartes. According to that view, 
reflex arcs, reflex chains, and reflex 
rings constitute interconnected com
plex reflex systems.

6. Only the final result of the human 
reflex process, the response can be 
recorded by an outsider. The whole 
mechanism can be explored or followed 
only with complicated methods, by 
conclusions drawn from the response. 
Exploration is hampered by the fact 
that the end of the original primary 
reflex arc is the source of stimulus 
for the next link in the chain of inter
nal processes. This occurs in a com
plex reflex process and the totality 
of the parts which can only be under-
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stood through transmissions. This is 
the only way to detect the original 
stimulus and to explore the complicat
ed processes of the internal function 
of stimulus and excitement and its 
relief by a response, and the activity 
of reflex system and the linking of 
its parts. The factors determining the 
behaviour of man cannot be under
stood without their knowledge.

III. T h e  p e r s o n a l it y : 
I n te r c o n n e c t io n  a n d  

in t e r d e p e n d e n c e  fo r m e d  
INTO A SYSTEM

When observing directly the inter
connections of psychic and somatic 
factors, it must be stressed that inter
connections of the human psyche and 
the somatic organism, the close con
nection and interdependence of their 
functions, are realized in the develop
ment and function of the human per
sonality and its manifestations towards 
the external world. If the determinants 
and the functions of the personality 
are studied, the connections of the 
somatic and psychic factors can 
directly be explained.

The personahty is the determinant 
unity of the morphological components 
of the individual, the functional form 
of living life, of the mentality, atti
tudes, manifestations and activities 
of the individual, that makes him 
unique in the social community where 
his personality has developed and 
in which he actually lives.

When examining the personality, 
the individual’s somatic development

and function and psychic develop
ment and function cannot be separat
ed. The two features form a unity, 
they are closely connected and depend 
on each other in the course of indi
vidual life. They form a unity in indi
vidual development and in all func
tions. The personality is not only the 
totality of the individual psychic and 
unconscious psychic characteristics, 
but it comprises the general human 
and individual characteristics of the 
somatic organism as well. The human 
personality is a special, individually 
regulated entity of all morphologic 
and functional qualities of the indi
vidual within the frame of general 
human characteristics. It is this entity 
in which the somatic organism and the 
psyche are interconnected. The proc
essing of stimulus-excitation-relief 
occurs into the somato-psychic and 
the psycho-somatic direction.

In order to understand these inter
connections it is indispensable to 
determine the function of personality. 
The personality reflects the attitude 
of the individual towards the external 
world (subjects, structures, persons, 
individuals, groups, “other people”, 
cultural heritage) on the one hand, 
and towards his own internal world,
i.e. his soma and psyche to his present, 
past (world of memory) and future 
(object of life) on the other hand. It 
comprises and integrates the form, 
intensity and nature of the somato- 
organic and psychic stimulus-exci
tation processes elicited by external 
and internal stimuli (information); 
and it comprises the integrated forms 
of processing, of excitation processes
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elicited by diverse stimuli. It is also 
the personality which emanates the 
results of the integrated results of 
processes towards the external world. 
The latter includes the characteristic 
external responses to stimuli and the 
individual characteristics of the inten
sity and nature of communications 
towards the external world.

The function of personality involves 
in addition the possibilities of modifi
cation of the previously developed 
personality form and content through 
feedbacks and internal evaluations,
i.e. in the frame of self-development.

The personality develops and 
changes in the course of individual life. 
Use of the term personality is there
fore incorrect for designing the unity 
of attitude, behaviour and manifes
tation of a mature adult individual 
only. What should then be called the 
manifestation entity of the infant, 
young child, and adolescent when it is 
evident that there are individual dif
ferences in the fetus, newborn, infant, 
young child and adolescent, too. 
Individuals in all these phases of life 
have their own unity of attitude, 
behaviour and manifestations: they 
are unique and have a personality. We 
therefore separate the personalities of 
the different phases of life and call 
actual personality the personality of 
an individual in the given phase of 
his life.

The actual personalities of different 
life phases are built upon one another 
in the course of individual develop
ment. The actual next one develops 
from the previous one, and so the con
secutive personalities follow one

another and are in close connection. 
The difference between them con
sists in the progress of information 
processing with age.

The progress of processing informa
tion, the quality and quantity of the 
processed contents in a given period 
and the connections of these contents; 
the sequence and form in which these 
connections are built up one upon the 
other constitute the course of human 
personality development. This devel
opment must be favourable, since the 
external world including other people 
and more or less the individual him
self, judge a man on the basis of the 
manifestation, behaviour, attitude 
and actions of his personality in every 
phase of life.

The two basic systems in the indi
vidual, self-development of the soma 
and the psyche are subordinated to 
the development of the whole per
sonality. Whether this relation of the 
two systems will be dominated by the 
soma or the psyche, depends on the 
stereotypes developed previously.

In the course of individual life a 
persisting personality structure devel
ops through the function of remember
ing-forgetting. The personality struc
ture is, corresponding to the rules of 
cybernetics, tobe regarded as a func
tional structure. This is essential, as 
the interdependence of somatic and 
psychic factors and the function of 
the personality can only be understood 
if the personality is interpreted not 
as a strictly static construction, but 
as a dynamic functional system react
ing upon itself and manifesting 
itself.
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Within the personality structure 
several structural elements and partial 
functional unities exist. They are the 
vegetative, the kinetic (motor), the 
intellectual and the sexual personality 
elements. They all have complicated 
connections to the other ones. These 
specific personality elements each 
represent energy extension fields 
within the dynamic system and at the 
same time partial functional unities 
for preparing and for processing and 
solution of certain special tasks. It 
depends on the stable or actual charac
ter determined by the interconnec
tions of the structural elements of the 
personality, whether an excitement 
elicited by a given stimulus will 
be concentrated or fixed during its 
processing in one of the elements 
within the structure and will be 
dominant in the response, or, on the 
contrary, the direction of the response, 
and the internal direction of process
ing mechanism will correspond to the 
balance of the personality. This means 
that the nature of the response to a 
given stimulus, i.e. the direct somatic 
process developed under the influence 
of the stimulus, and the motions of 
the material, the functional changes 
caused indirectly by a psychic process, 
and behaviour, attitude as well as 
activity all depend on the dynamic- 
energetic connections between the 
elements of the personality structure, 
and on the stereotype developed pre
viously.

Thus, manifestations, attitudes and 
activities of the individual are phe
nomena representing the resultant of 
forces of the functional unities of

which the personality structure con
sists. As a consequence, the internal 
movements determining the actions, 
behaviour, attitude and manifesta
tions representing the everyday soma
tic processes and the psyche of man, 
and the energy transfers within the 
structure, are of two directions within 
the whole personality: the internal 
movements determining the response, 
and the results of energy transfer are 
of somato-psychic domination at one 
time, and psycho-somatic at another 
time.

I shall not quote case records to 
illustrate the psychic events arising 
under the influence of stimuli starting 
primarily from the somatic organism, 
or of somatic phenomena elicited by 
primarily psychic effects. In previous 
papers we have reported on observa
tions, the reality of which has been 
proved by the success or failure of 
treatment. These cases showed that 
psychic changes in the personality can 
be elicited not only by grave and 
sometimes lethal somatic illnesses, 
but the younger the patient, the more 
do comparatively mild somato-organic 
functional disturbances (dehydra
tion, acidosis, retention of certain 
materials in the body fluids) affect his 
psyche in a temporary or lasting 
manner. Secondary functional disturb
ances and complaints of physiological 
character may arise in nearly all 
somatic systems under a continuous 
psychic influence, and after lasting 
functional disturbance some tertiary 
morphological changes may develop.

Not only somatic and psychic 
factors continuously affect each other
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within the personality; everyday proc
esses also do so. The psychic effects 
of gastrointestinal function are well 
known. A pleasant dinner made up 
of favourite dishes of the individual 
will cause an euphoric state, even 
without any spirits. And, if we only 
think of our favourable dish, salivary 
secretion starts. Similar examples can 
be taken from the field of sexual life. 
The psyche is activated in partner 
search on the basis of an increased 
hormonal release and, on the contrary, 
if the individual thinks of his partner, 
which means a merely psychic stimu
lus, the same hormonal process starts 
in the organs as if the individual had 
in fact met the partner, as if a natural 
stimulus had affected him. These are 
examples of complicated somato
psychic and psycho-somatic processes 
with complicated interconnections. 
When e.g. a susceptible person has 
had a substantial dinner, his stomach 
becomes overfilled, his diaphragm 
pushed up and his heart is dislocated 
upwards and to the left.This abnormal 
situation of the heart may affect the 
coronary circulation, causing the 
symptoms of angina pectoris in the 
somatic organism. If there is fear of 
cardiac death in the conscious element 
of the individual’s psyche, the sensa
tion of the symptom mentioned above 
is stimulated in the conscious, causing 
an increased fear of death and elicit
ing anxiety in the emotional sphere. 
This anxiety as a psychic stress sets 
in motion a distress process, as a 
result the coronary disturbance in
crease, resulting secondarily in serious 
psychic angina pectoris, and without

due intervention the vicious circle 
may cause not only functional but 
also morphologic disturbances of the 
heart.

In this way, processes of psycho
somatic direction involving sudden 
anger, fear or joy may lead to changes 
in the circulation of blood, in sweat
ing, in the rhythm and depth of 
breathing, or may elicit urination or 
defecation.

As to the mechanism, by which the 
somatic organism and the psyche 
affect each other within the personal
ity, it must be taken into considera
tion that the humanization of vital 
processes in modern individual life, 
the socialized humanization of vital 
processes is the key to the develop
ment of personality. It is essential for 
this humanization that the unity of 
the biological and social formations 
of man be realized in the personality 
in the course of individual life.

Human vital processes are direct 
and indirect reactions. It is character
istic of the living organism that if it 
is affected by a stimulus exceeding 
the excitability threshold, an excita
tion is stimulated in the organism. 
This state of excitation cannot be 
maintained permanently, it must be 
relieved, since the organism must 
regain its characteristic internal state 
of balance (homeostasis). The relief 
of excitation is a response to the 
stimuh processed internally. The stim
ulus-excitement, the processing end
ing in relief, including the nature of 
the processing system and the relief 
(action), are reflected in the vital 
process.
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Human life is, of course, not a 
reaction to single stimuli, not a single 
response, either quantitatively or 
qualitatively. It is a number of reac
tions and responses, sometimes groups 
of them built up in a complicated 
way, being effective in an indirect and 
interwoven manner. Stimuli eliciting 
excitement in man may start both 
in the personality and in the external 
world. Both internal and external 
stimuli may he of natural, objective 
character or signals of abstract charac
ter, brought about by man.

Objective stimuli, those of natural 
character, elicit a response, once their 
intensity has exceeded the threshold. 
As to the stimuli of abstract character, 
it is a characteristic of man, in which 
he differs from any other living 
organism, that he creates abstract 
signals, using the created and learned 
signs for indications and can under
stand and perceive an abstract signal 
as a stimulus may be equal to that of 
objective natural one, which may 
have been the basis of the signal ab
stracted by man in general long ago.

The personality perceives the inter
nal stimuli of natural character, the 
demands through interoceptors. These 
are parts and results of actual physio
logical or pathophysiological proc
esses. Internal stimuli of abstract 
character derive from sources of 
stimuli such as thinking, evaluation, 
raving, perception-emotion, appear
ance in the memory, i.e. from the 
world of memory in the broader sense 
of the word.

External stimuli come from nature 
and society, and are received by man

through exteroceptors. While stimuli 
of natural character originate from 
the environment, stimuli of social 
character may come directly from the 
society, and indirectly from the his
tory of mankind and the heritage of 
culture and civilization. All these 
social effects are transferred in the 
form of sources of stimuli from other 
people, either directly from persons, 
or indirectly through activities like 
writing or reading. In possession of a 
certain knowledge, man seeks them 
as sources of stimuli.

Human life manifests itself with 
a diversity of stimuli, in complicated 
chains, rings, complexes of somato- 
organic, psychic reactions linked 
openly or in a concealed way.

S o c ia l iz e d  h u m a n iza tio n

OF LIFE PROCESSES

To clarify this issue, it is necessary 
to repeat the interpretation of reflex 
processes, where the term reflex is 
not used in the sense as Descartes did 
it, but according to Anokhin. Reflexes 
are events activated by effective stim
uli. In the course of man’s develop
ment, reflex arcs, reflex chains, reflex 
rings and complex reflex systems arise. 
They are closely interconnected 
through somato-psychic and psycho
somatic functions. As to their nature, 
they can be divided into two groups, 
viz.

a) reflex forms of physiological 
character,

b) reflex forms of psychological 
character.
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The physiological reflex forms 
are

a) inherited unconditioned reflexes,
b) acquired Pavlovian temporary 

conditioned reflexes, and
c) acquired definite reflexes relat

ing to individual life.
Among the reflex forms of psycho

logical character, there is no inherited 
unconditioned reflex. These reflex 
forms are conditioned ones, acquired 
in the course of individual life. They 
can be divided into three groups, viz.

a) acquired classical Pavlovian tem
porary conditioned reflexes,

b) acquired definite conditioned 
reflexes of the individual’s life,

c) complex reflex forms, suitable for 
creating new responses ; we term them 
creative response.

These forms are internal processes 
(partial functions, systems of partial 
functions), which mean not only the 
continuous mechanism of personality 
function, but also the mechanism of 
sozialized humanization.

Within the function of the person
ality as an entity, the function of one 
or the other of these reflex forms 
dominates in the individual, corre
sponding to his age and level of de
velopment. In the first ten days of life, 
only the inborn unconditoned physio
logical reflexes are functioning. The 
classical Pavlovian vegetative-somat
ic physiological conditioned reflexes 
(vegetative, visceral, motor, percep
tion) are built in into these uncondi
tioned reflex processes with events 
of feeding and somatic nursing. Later, 
after the 6th —8th week of life, the 
emotional, i.e. conditioned reflex-func

tions of primitive psychic character 
are built upon the previously develop
ed reflexes, and fixed under the 
influence of life with the mother or 
her substitute. Later in infancy, after 
6 months of age, and gradually in 
childhood and adolescence, or under 
unfavourable circumstances only in 
adulthood, the acquired uncondi
tioned reflexes of psychic character are 
continuously built in into the person
ality function. Especially the creative 
responses, as the most differentiated 
partial functions of psychic character, 
are important among the reflex pro
cesses.

Speech, learnt with the help of 
adults, is of great importance in the 
development of reflex forms of high- 
level psychic character. This includes 
the understanding of words and 
speech, and learning to signal by 
means of words and speech, later in 
childhood, being acquainted with let
ters, learning to read, write and count, 
and being able to use these functions 
for giving and receiving signs. The 
basis of the development of these 
high-level psychic functions are the 
understanding of sounds as primitive 
signs, the understanding of daylight 
and darkness, learning to seize with 
the hands, creating means of subjects, 
standing and walking, and, parallel 
with these, understanding the mean
ing of actions by the help of adults.

The adults of the environment in
fluence the internal process, and the 
totality of the result of this process 
leads to the socialized humanization 
of the vital processes of biological 
character through reflex functions of
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high-level psychic character. The 
social meaning and evaluation of the 
vital processes are handed over, built 
in by words, writing, and signalizing, 
programmed into the functional sys
tem of the personahty of the young 
impressionable individual. The pro
gramme becomes definitive, if the 
individual accepts and identifies him
self with these effects of the adults in 
his environment and he builds in the 
manifestations into his system of in
terpretation in the form of an irre
sistibly directing stereotype.

The abstract world of signs becomes 
an equivalent source of stimuh with 
the natural phenomena of life and 
with the world of external objects. So 
the abstract signs may elicit an excita
tion equivalent, excitement with the 
letters and should also be relie
ved.

Knowledge of the internal stimulus- 
excitement-relief process preparing 
the kinetic response helps to under
stand the interconnection of the so
matic organism and the psyche, the 
mechanism of the socialized human
ization. A simple example will suffice 
to point out the essence of interac
tions. A young girl goes to a party. 
As the room is hot, an unconditioned 
stimulus-excitement process starts 
under the influence of the high tem
perature and beside other phenomena 
she begins to perspire, especially in 
the axillary region. The process would 
have no consequence if the girl were 
alone at home, but at the party where 
she desires to have success, if she 
becomes aware of the intensive smell 
of her sweat, this starts a conditioned

reflex process in her psyche. She 
believes that her friends will smell the 
unpleasant odour. This thought of 
fear of failure is elicited by primary 
somato-organic factors. The condi
tioned reflex chain in her conscious 
elicits anxiety in the emotional 
sphere. She is worrying about being 
put to shame, being ridiculed, and 
she becomes disappointed. Anxiety, a 
psychic distress, reacts upon the 
somatic organism and instead of being 
stopped or relieved, the perspiration 
further increases. In this example a 
primary somato-organic uncondi
tioned reflex process was the stimulus, 
which started a psychic process.

The direction of the interconnec
tions can also be opposite. Let us take 
a young man who participates at a 
contest of gymnastics. He feels an 
eagerness to compete in his psyche, 
this means that he is anxious to score 
a success. The anxiety, a primary 
psychic distress process, increases 
the activity of the sweat glands and 
makes his palms sweat. The conditioned 
reflex process is followed by a fur
ther chain-reaction. The competitor 
knows that his hands may slip and 
therefore makes mistakes in the ex
ercise, endangers his success in the 
competition, he will be disappointed 
and will fail. These psychic factors 
are further stimuli (effects of dis
tress) to the somatic organism, and 
the perspiration is increasing further. 
The above two examples show con
vincingly the pattern of interconnec
tion and interdependence of the 
somato-organic and psychic factors on 
a previously estabhshed stereotype.
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These examples will help to under
stand more complicated somato-psy- 
chic and psycho-somatic processes of 
different directions. The fact must be 
borne in mind that everyday life can
not be compared to that of a test 
animal. People do not live in sound- 
and light-proof, air-conditioned labo
ratory rooms, but in open social and 
natural environments, where their 
personality is developing and where 
there are developed adults, and all 
stimuli including the teaching and 
education by adults, are processed 
in their specific individual personal
ity by their specific evaluating sys
tem. The stimuli of natural and 
psychic character, i.e.the effects elicit
ing excitement, become equivalent. 
Thus, the natural vital processes will 
be humanized in the way as are the 
adults of the environment. Parallel 
with teaching to speak and write, 
they gradually teach, build in the 
traditionally developed evaluations of 
social character a system of mean
ings generally valid for man, the 
meanings of good and bad, valuable 
and valueless, to be punished or to be 
rewarded and have them accepted by 
the developing individual. The accept
ance of this system of social meanings 
as a function determining the young 
individuals’ actions, represents the 
socialized humanization.

The fact, which form of response 
to a stimulus, to needs and demands, 
will be dominant in the function of 
the personality, how the individual 
responds to the majority of stimuli, 
and which of the vital processes will 
be socially humanized, depends on the

factors which have formed the specific 
life of the individual. A possibility for 
the functioning of all four reflex forms 
and forms of response mechanism will 
persist throughout the life of the 
individual, while the primordial forms 
endanger the effectiveness of the 
younger ones. It depends on complex 
processes, how effective the socialized 
humanization will be in the inter
pretation of vital processes, and in the 
system of meanings; and also how 
effective the younger forms of process
ing and response will be in the direc
tion of the individual’s manifestations. 
It is known that the psyche makes use 
of a coding system to estimate the 
meaning of the stimulus before the 
actual personality begins to function 
and a kinetic response is given. The 
key to this coding system are the 
estimates “good for me” and “bad 
for me” .

The “good for me” and “bad for 
me” estimates are either somatic or 
psychic in character. The meaning of 
the decoded stimuli is different: 
somatic pain or good feeling, favour
able or unfavourable physical condi
tions. It may be of psychic charac
ter, like emotional pleasure, sorrow, 
pain; or of intellectual character: 
material, ethic, aesthetic values. As 
to the nature of the decoded meaning, 
the most important question is 
whether it endangers or protects the 
existence of the somatic organism, or 
whether it means annihilation, help 
or support for the psyche.

Even the most sensitive, mature 
human personality follows the funda
mental rules of the ancient living or
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ganism, when processing a stimulus- 
excitement, or when taking stand in 
actions, activities, attitudes, i.e. when 
he responds to a stimulus. The ancient 
law is: one should escape from the 
“bad for me” and approach the “good 
for me”. The “bad for me” should 
be attacked, destroyed; the “good 
for me” should be kept and protect
ed.

It is not simple to realize the escape 
from the “bad for me” and the ap
proach to the “good for me” in every
day life and to develop a view concern
ing action, activity, motion, behav
iour and attitude for the complex 
human personality including his psy
che. It is not so simple as for an 
amoeba: The amoeba moves from the 
dry place, a “bad for me”, towards 
the wet place, which is a “good for 
me”, thus his choice is based exclu
sively on chemical and physical ef
fects. The human response to a stimu
lus, the manifestation of personality, is 
realized in a complicated chain of 
transmissions in the form of taking 
stand, action, behaviour and attitude. 
There are men who can stand danger
ous somatic “bad for me” states, stand 
physical pain, even death, because the 
action, activity and behaviour real
ized in the processing of the stimulus 
in his personality causes a “good for 
me” of psychic character, and this 
kind of “good for me” is considered 
the most important human attitude 
and to arrive at it is the object, the 
sense of life for that man. The com
plicated transmission can be an oppo
site one, too. There are men who can 
endure psychic “bad for me” states,

or an existential annihilation of psy
chic character unbearable for other 
people; all this only for the sake of 
attaining a somatic “good for 
me”.

Clinical experience shows that the 
younger the individual, the less devel
oped the social humanization of his 
personality, the more are his manifes
tations , standpoints, actions, activities, 
behaviour and attitude dominated by 
the somato-organic “good for me”. 
The more mature, sensible and com
plicated his personality, the more do 
the endeavours at reaching the psy
chic “good for me” states dominate 
in the subject’s manifestations, actions 
activities, behaviour and attitude. In 
general, the latter form of living life 
develops merely with ageing. It blos
soms out in the phase of develop
ment, when not the importance of the 
age is in the centre of the personality 
dynamism (function system), but the 
importance of I  is included in the 
importance of we together with the 
importance of you, he, she, they. On 
that level of development we takes 
the most important places in the per
sonality and the “good for us” and 
“bad for us” instead of the “good 
for me” and “bad for me” are the 
keys of coding the interpretation of 
stimulus. We means I  and you, the 
unity of mother and child on a lower 
level of development. Later the other 
members of the family join this unity, 
and much later we includes the total
ity of people belonging to the commu
nities, working place, country, then 
mankind and ideas and ideas without 
any material.
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IV . P ractical  c o n c l u sio n s

The somatic organism, the vegeta
tive soma, one of the two systems 
constituting personality, develops in 
a specific morphologic and functional 
form as a manifestation of inborn 
characteristics, programmed geneti
cally in the course of biologic matura
tion. On the other hand, development 
of the psyche is strictly dependent on 
the environmental effects surround
ing the individual after birth. The 
psyche develops during ontogeny 
while Uving; acting with the people 
in the social and natural environment 
in the course of internal processing is 
induced by actual effects: stimulus- 
excitement-relief (emotional, ideal, 
action). The form and content de
veloped are definitely the result of 
environmental effects. Of external 
effects, the evaluation of persons 
emotionally close to the individual 
are important for him and his actions. 
The conclusion for doctors and educa
tors is that the characteristics of the 
somatic organism programmed in 
phylogeny cannot be altered at will 
under normal circumstances. The only 
thing that can be done is to strengthen 
the favourable somatic qualities and 
to suppress the unfavourable ones. In 
contrast, in the psyche the character
istics programmed during ontogeny 
can be altered with the help of 
feedbacks and the development of 
unfavourable characteristics can be 
prevented. In order to apply this in 
practice one should consider the 
methods to be used and remember 
that immediately after birth the

individual is merely biologic in charac
ter and later the extra-uterine matu
ration process follows biological rules. 
In the early phase of life the domi
nance of somatic factors is character
istic. Through them, the environment 
may influence the individual. Thus, 
the methods of education in early age 
are concealed in the mode executing 
the everyday activities of nursing 
and feeding. Since the life of the 
individual starts and continues in a 
social frame, one must consider this 
when choosing the methods of educa
tion. Immediately after birth through 
the mother and other adults, then 
indirectly through different institu
tions, social effects of psychic charac
ter start to develop, to form later the 
functional system called psyche. 
Parallel with ageing, from fetal 
life through infancy, childhood, school 
age, adolescence until adulthood the 
role of the increasingly developed 
psychic system is increasingly estab
lished within the personality. In order 
to ensure appropriate progress in the 
personality from the point of view 
of both the individual and the society, 
it is essential that factors of psychic 
character, educational environmental 
effects should increasingly dominate 
beside the effects of nursing, feeding, 
and the other activities of physiolog
ical character, before reaching adult
hood. In the consecutive phase of 
life the internal powers which domi
nantly direct the vital processes of 
the individual, also undergo changes. 
While in the earlier phases of life it is 
the emotional personality element 
which has the directing function, in
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the course of development the intel
lectual personality element gradually 
takes charge of the functions of the 
system. Under normal circumstances 
the intellectual character of the psy
chic effect dominates in the inter
connections of the somatic organism 
and the psyche of a properly developed 
adult personality. Accordingly the 
methods of education should contain 
more and more psychic elements 
(teaching of verbal character) gradual
ly increasing the load with the prog-
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ress of life. In addition, education 
should strive at ensuring the domi
nance of conscious elements among the 
psychic ones in the interconnections, 
considering expectations, needs and 
demands of modern society. In order 
to achieve this aim, both the individ
ual, the one who is educated, and the 
whole society, the environment and 
the educators should make every 
effort to observe one another’s 
points of view.
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Serum ironlevel (SIL) was studied by atomicabs orption spectrophotom 
etry in 57 children with acute lymphoblastic leukaemia. SIL depended 
on the activity of the disease. Mean SIL was highest in untreated children. 
Normalization of myelograms during treatment was accompanied by a 
decrease of SIL. A significant decrease was observed in organ localizations 
and in infections during remission o f the leukaemia. SIL m ay be helpful 
as an auxiliary test in the management of leukaemic children.

Serum iron level (SIL) as well as 
that of other trace metals in neoplastic 
proliferations of the lymphoreticular 
system and leukaemias in children 
and adults has been the subject of 
numerous papers [2 — 5, 8 —11, 13, 
18 — 21]. An increase of SIL during 
the active period of acute leukaemia 
results from diminished utilization of 
iron in erythropoiesis which becomes 
inhibited by leukaemic metaplasis of 
bone marrow [4, 11, 13, 20]. Moreover, 
increase of SIL in acute leukaemia 
is caused by red cell haemolysis 
[3, 11, 20] and by release of the iron 
bound to the ferritin of destroyed 
leukaemic cells [3, 21]. Drugs applied 
in therapy can also inhibit the uptake 
of iron for haemoglobin synthesis [4, 
14, 15]. The object of the present 
study was to investigate the SIL in 
the course of acute lymphoblastic 
leukaemia (ALL), to establish whether 
SIL could be used as an index of the

activity of the disease, the efficacy 
of treatment, and of prognosis.

M a t e r ia l  and  Me t h o d s

SIL was studied in 57 children (31 boys 
and 26 girls) ranging in age from 2 to 15 
years, treated for ALL [1, 15] from  June 1, 
1973, to  October 15, 1974. In 24 untreated 
children with ALL, the SIL was determined 
on admission together with the haem o
globin level, red cell and throm bocyte 
count, quantitative and qualitative leuko
cyte count, bone marrow count and liver 
tests. The total number of SIL exam ina
tions was 267 (from 3 to 12 per case during 
the whole observation). SIL was not ana
lysed in those children who 9 weeks before 
the examination had had a blood transfu
sion.

As a control group, 59 healthy age- 
matched children were studied (Table I). 
Venous blood samples were prepared and 
stored according to the norms required 
for iron determination [17].

SIL in serum deproteinized with 20% 
trichloroacetic acid was estim ated by
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T a b l e  I

Serum iron levels (in fig/dl) in controls, in  marrow involvement and in 
complete remission in age groups A , В and C

A (2—5 yrs) В (6—9 yrs) 0 (10—15 yrs)

Age group
Normal

Marrow
involve

ment
Remis
sion Normal

Marrow
involve

ment
Remis

sion Normal
Marrow
involve

ment
Remis

sion

Number of 
observations 18 24 29 20 44 71 21 30 48

(Number of 
children) (18) (14) (16) (20) (14) (21) (21) (10) (16)

Fe X 85.8 146.7 90.2 90.3 136.6 88.4 82.3 123.0 85.0
(SD) (13.2) (63.6) (28.9) (16.3) (42.5) (23.0) (14.8) (37.6) (19.8)

normal =  SIL in healthy children
marrow involvement =  SIL in children with ALL and more than 5% paralimpho- 

blasts in the bone marrow 
x  =  mean value 

SD =  standard deviation

m eans o f  atomic absorption spectrophoto
m etry (Hilger-Watts Model H  1170) [7, 17]. 
The results were expressed in //g/dl iron as 
read from  standard curves prepared by the 
use o f  metallic iron, trichloroacetic acid 
and deionized water [7, 17].

Mean SIL values were analysed accord
ing to  age (Table I), the clinical stage of 
the disease (Table II) and to  the degree of 
ALL activ ity  (Table III). For statistical 
analysis, Student’s t or the W elch test were 
applied after analysis o f variance according 
to  th e F-Snedecor test [16].

R e s u l t s

I. SIL in controls, in bone marrow in
volvement and remission in age groups 
А, В, C (Table I)

Mean SIL values showed no sig
nificant differences between the par
ticular age groups A and B, and C, 
c and A in healthy children, in bone 
marrow involvement and in remission,

as well as between the control groups 
and the values obtained in remission 
of ALL. Values of SIL in all these age 
groups displayed an increase which 
was highly significant statistically 
(p </ 0.001) in marrow involvement 
in comparison to the levels obtained 
in remission and in the controls.

II . SIL in the leulcaemic stages (S t) 
I  to VII I  (Table II)

The highest mean SIL value was 
obtained at the beginning of the first 
marrow involvement of ALL (169.3 
jUg/dl in St I). The mean SIL at the 
onset of the successive marrow re
lapses (131.8 jUg/dl in St III) was sig
nificantly lower (p <  0.01) than in stage
I. During treatment (St II, IV) leading 
to remission (St Va, Vb, V, VIII) SIL 
reached normal values. During treat-

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



L. Legutko : Serum iron level 95

T a b l e  II

Serum iron levels (/tg/dl) in clinical stages o f acute lymphoblastic leukaemia

No. of 
stage Clinical stage of ALL

Number of 
observations 
(of children)

SIL
(SD)

Per cent 
marrow 

parablasts

I 1st marrow involvement 24 169.3 89.4
(before treatment) (24) (62.8)

i l 1st marrow involvement during intensive treatment 18 108.0 38.6
(14) (41.4)

h i Onset of marrow relapses (2nd to 7th) during 34 131.8 70.7
remissive treatment (18) (47.1)

IV Marrow relapses (2nd to 6th) during intensive 23 121.4 34.4
treatment (13) (37.1)

Va 1st complete remission 74 89.7 2.5
(34) (26.2)

Vb Remissions: 2nd to 6th 21 83.7 3.2
(И ) (23.1)

V Remissions (jointly) from 1st to 6th 96 88.4 2.8
(41) (26.4)

VI Extramedullary relapse of ALL in marrow remission 26 71.6 3.6
(CNS leukaemia, tumour of testes, kidneys) (14) (29.0)

VII Bacterial or viral infections during remission 24 70.8 2.3
(16) (21.7)

VIII 1st long lasting marrow remission over 3 years 26 93.1 2.6
(6 observations after cessation of treatment) (8) (16.0)

ment, the values decreased, but dif
fered significantly (p <  0.001) when 
compared in the following order: I and 
II, I and Va, IV and Vb, III and Vb. 
Mean SIL in stage I (169.3 /tg/dl) was 
almost twice as high as that obtained 
during the first remission (St Va), 89.7 
/tg/dl. The decrease of SIL in the extra
medullary relapse of ALL (St VI) 
amounted to 71.6 /tg/dl and in the 
course of infections during remis
sion (St VII) to 70.8 /tg/dl; the 
difference was significant statistically 
(p <  0.005) in comparison to the 88.4 
/tg/dl mean value during the 1st to

6th remission in St V. SIL in St Va 
(1st remission) when compared with 
that in St Vb (2nd to 6th remissions) 
as well as that in St Va with St VIII 
did not differ significantly (p >  0.5).

III.  SIL and marrow par ablast per
centage in relation to ALL activity 
(Table I I I )

The increase of SIL with progres
sion of the disease appeared to be 
significant statistically and went 
almost parallel to the increase in the 
marrow parablast count. In the more
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T a b le  III

Serum iron values and marrow parablast percentage in relation to the degree of
disease activ ity

Group
range of marrow 

parablasts — per cent
I

(0-5)
II

(6—25)
III

(26—100)
IV

(26—100)

Number of observations 31 23 54 20
(of children) (23) (17) (27) (16)

Fe Mg/dl X 83.1 100.3 122.4 164.0
(SD) (20.9) (33.2) (20.6) (47.0)

Parablasts per cent x 3.1 14.3 73.4 90.25
(SD) (1.52) (6.4) (18.7) (9.55)

I. Complete remission. Results of SIL excluded in V lth and VTIth stage of ALL 
(Table II)

II. Imminent relapse or improvement diming treatment
III. 1st bone marrow involvement or relapse
IV. Marrow involvem ent with peripheral hyperparablastosis from 21 to 231 

thousand/mm3 and/or leukaemic infiltration of testes, kidneys, mediastinal 
tumours and hepatosplenomegaly

advanced stages the differences in 
SIL were greater and more significant 
statistically (p <  0.001). The highest 
mean value, 164.0 /tg/dl, was observed 
in marrow involvement with periph
eral hyperblastosis and extramedul
lary localization of ALL (group IV).

D is c u ssio n

The significant prolongation of sur
vival of children with ALL has made 
it necessary to work out tests of the 
disease activity and efficacy of treat
ment.

For that reason the following tests 
have been recommended: 5-amino-4- 
imidazole carboxamide level in urine, 
fetal haemoglobin in blood, cyto- 
chemical PAS reaction, ferritin, trans
ferrin and Coeruloplasmin levels in 
serum as well as serum iron, copper, 
zinc, magnesium and silver [3, 4, 5, 8, 
9, 11, 18 21] estimations. The

data on SIL in ALL mostly deal 
with the period before treatment [3, 
11, 13] and some with the period 
following remission [20].

The values shown in Table I indicate 
that mean SIL values are influenced 
by the disease itself and not by the 
age of the patient.

The classification into clinical stages 
from I to VIII is an attempt at sys
tematizing the clinical course of 
ALL (Table II). The highest SIL was 
seen in St I, i.e. before therapy. The 
mean value obtained in that stage 
(169.3 jUg/dl) was the highest beside 
that noted in the stage of marrow' 
relapse with peripheral hyperpara
blastosis and/or leukaemic tumours 
(Table 111). The decrease of SIL to 
normal during treatment is connected 
with the clinical and haematological 
improvement and with the gradual 
fall of marrow parablasts to below 
5% (Table II).
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SIL in bacterial or viral infections 
during remission (St VII) was similar 
as in other neoplastic conditions [3, 4, 
11, 13]. The decrease of SIL in cases 
of an isolated organ localization of 
ALL (St VI) was like that observed in 
Hodgkin’s disease and in other solid 
tumours [4, 10, 11, 13].

In the present work, it has been 
attempted to determine whether the 
SIL was influenced during the course 
of ALL. As it is seen in Table III, the 
mean SIL values increased parallel 
with the increase in the marrow 
parablast count. This must have been 
due to the inhibition of erythropoesis 
by the leukaemic marrow metaplasia 
[4, 11, 13, 20]. One of the highest 
mean SIL values (164.0 цg/dl) was 
observed in marrow involvement ac
companied by peripheral hyperpara- 
blastosis and/or leukaemic infiltra
tion of the organs (Table III), i.e. 
prognostically unfavourable signs [1, 
6]. The cause of this is probably the 
fact that iron originates from the 
ferritin of parablasts circulating in the 
blood after their destruction [3, 21]. 
The highest SIL in group IV may have 
resulted from neoplastic infiltration 
of the liver which may additionally 
disturb iron metabolism.

The presented results do not fully 
explain the disorders of iron metabo
lism in ALL. They allow, however, 
some practical conclusions. Thus,

(i) increased SIL in ALL shows a 
positive correlation with the activity 
of the disease;

(ii) effective therapy and haemato- 
logical improvement cause a decrease 
of SIL to normal values;

(iii) a high SIL value early in ALL 
may point to an unfavourable prog
nosis;

(iv) SIL may give some informa
tion of the degree of marrow involve
ment by the leukaemic process as 
well as of organ localizations and in
fections during remission.
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Physical growth of children born small for 
gestational age

By

P . T ó t h , Sarolta P é c s i , Z s . S zelíd  
I. H o b v á t h , B . F e r e n c z , К .  Mé h e s

County Hospital, Győr 

(Received Novem ber 1, 1977)

In a longitudinal study the postnatal physical growth o f  188 small 
for gestational age and 225 appropriate for gestational age children was 
compared. A  significant retardation in weight, stature, head circumference 
and osseous development of SGA children was observed even at the age of 
3 years.

The physical development of chil
dren with low birth weight and/or 
intrauterine growth retardation has 
attracted great interest in paediatric 
literature [1, 2, 3, 4, 5, 6, 7, 9, 10, 14, 
15]. The results being equivocal, we 
undertook a prospective investiga
tion of small-for-gestational age (SGA) 
subjects with special reference to 
weight, stature, circumference of the 
head and osseous development.

M a t e r ia l  a n d  M e t h o d s

In the year 19.72, 2840 liveborn babies 
were born in our hospital. Out o f them 250 
singletons (165 girls and 85 boys) proved to 
be SGA, i.e. their birth weight fell below the 
10th percentile o f the local growth chart. 
Of these 188 were followed-up and examin
ed at the age of 6, 12, 18, 24 and 36 months: 
120 girls including 48 with a birth weight 
o f less than 2500 g, and 68 boys involving 
32 with a birth weight under 2500 g. Their 
distinction by birth weight and not by 
gestational age was justified by the fact 
that all official statistics consider the 2500 g 
border, irrespective o f gestational age. At

each examination weight, height and head 
circumference were measured, and at the 
age o f  3 years an X-ray picture o f  the right 
wrist was taken. The latter was evaluated 
according to the standards o f  Tanner and 
W hitehouse [16].

Random ly selected 225 appropriate-for- 
geetational age (AGA) babies, am ong them  
49 true prematures with a birth weight 
under 2500 g, served as controls. They were 
followed-up in exactly the same w ay as the 
SGA children.

A  summary of the material is shown in 
Table I.

R e su l t s

As shown by the figures of Table II, 
the mean weight values for AGA 
girls and boys corresponded to the 
European standards [11, 12]. Whereas 
the average weight of AGA premature 
babies reached the mean value of 
full-term eutrophic infants by the end 
of the first year, a significant retar
dation of SGA children was still visible 
at the age of 3 years. As Figs. 1 and 
2 show, the differences in weight
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F i g . 1. Postnatal weight gain o f  girls. 
Mean ±  2 S.D. — •  — AGA, birth weight 
>  2500 g; —o— AGA, birth weight 
< 2 5 0 0  g (true prematures); A— SGA, 
birth weight >  2500 g; —A— SGA, 

birth weight <  2500 g

kg

F ig . 2. Postnatal weight developm ent 
of boys. Mean ±  2 S.D. The sym bols 

are the same as in Fig. 1

T able  I

Survey of material

Birth weight
Total

< 2500 g >  2500 g

Small for gestational age
Girls 48 72 120
Boys 32 36 68

Total 80 108 188

Appropriate for gestational age
Girls 29 90 119

Boys 20 86 106

Total 49 176 225
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cm

F ig . 3. Height development o f girls. 
Mean ±  2 S.D. For symbols see Fig. 1

were more expressed in boys than in 
girls.

A similar tendency for height could 
be observed, although the average 
length of SGA subjects was only 
slightly less than that of the AGA 
children (Table II, and Figs 3 and 4).

Mean head circumference was 
smaller in all SGA girls and in low 
birth weight SGA boys throughout 
the 3-year period of the investiga
tion. No significant differences among 
the other groups were found (Table II).

Compared with full-term AGA in
fants, both SGA babies and true pre
term infants had a lower skeletal age 
at the age of 3 years (Table III). 
Because of the wide range this was 
only slightly or not significant statisti
cally.

D is c u s sio n

The present findings support the 
view that in addition to the well- 
known acute risks of the SGA new

cm

F ig . 4. Postnatal height values of 
boys. Mean ±  2 S.D. The symbols 

are the same as in Fig. 1

born, attention should be focussed on 
the importance of gestational age and 
birth weight as a factor influencing 
postnatal growth and development.

In agreement with many authors 
[4, 5, 10, 14, etc.] we found that SGA 
children were retarded in postnatal 
weight, stature and osseous develop
ment. This could be demonstrated not 
only in SGA children whose birth 
was less than 2000 g [1], but to a 
moderate extent also in SGA subjects 
with a birth weight above 2500 g. 
Вjerre [4] reported a normal head 
circumference of SGA children at the 
age of 5 years. In our material head 
circumference was less than expected 
in all groups of SGA children during 
the 3-year period of observation.

A high postnatal growth rate in 
true prematures was found also in the 
present material. By the end of the 
first postnatal year, weight, height and 
head circumference of these children 
corresponded to the values of full-
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T a b l e  II

Mean weight, length and head circumference at birth and at 6, 12, 18, 24 and 36
circumference in cm. P  means significance compared

AGA controls

(months) Girls Boys

Weight Length Head Weight Length Head

Birth 2 980 51.5 33.5 3 090 51.5 33.5

6 7 260 67.0 42.0 7 720 66.5 43.0

12 9 470 75.0 45.5 10 130 76.0 46.5

18 10 710 81.0 47.0 11 070 82.0 47.5

24 11 840 85.5 48.0 11 940 85.0 49.0

36 14 000 96.0 49.0 14 500 96.0 50.0

Birth weight <

Birth 2 010*** 47.0*** 31.0*** 2 230*** 47.5*** 31.6***

6 6 450*** 64.0*** 41.0** 7 470* 64.5* 42.5

12 9 200 74.0* 45.0 9 960 76.0 46.5

18 10 370 80.0 46.5 11 470 82.5 48.0

24 11 940 86.0 48.0 12 440 87.0 49.5

36 14 000 96.0 49.0 14 700 96.0 50.0

* = p <  0.05, ** =  p <  0.01

term AGA babies. This seems to be 
at variance with previous investiga
tions in which permanent height 
retardation of low birth weight chil
dren was described [8, 13, 15, 17]. The 
discrepancy is probably due to sam
pling differences: the comparatively 
high birth weight of our AGA pre
matures might account for their rapid 
catch-up growth.

Investigations of the skeletal age 
of SGA children in later life are scanty. 
The data suggest that low birth weight

of all types results in a later retarda
tion of osseous development [4, 10]. 
This was confirmed in the present 
study, and the results are all the more 
convincing, since in evaluating the 
X-ray pictures our method differed 
from those of both Fitzhardinge [10] 
and Bjerre [4].

Although some sampling bias, and 
the role of environmental factors, 
except for significant malnutrition, 
cannot be excluded, our data provide 
further evidence that gestational age
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months o f age in the groups of children investigated. Weight is given in g, length and head 
with corresponding values of full-term AGA controls

Sm all for gesta tional age children

Girls Boys
Weight Length Head Weight Length Head

2 650*** 60.5*** 33 .0** 2 650*** 50.0*** 33.5

6 950* 65.6* 42.0 7 485* 66.5 43.0

8 900** 74.0* 44.5*** 9 470** 76.0 45.5**

9 970* 79.5 46.5** 10 430* 80.0* 47.0

11 100*** 84.5 47.5** 11 480* 85.0 48 .5

13 000** 93.0* 48.5* 13 100*** 93.0* 49.5

26 0 0  g

2 160*** 47.5*** 32.0*** 2 160*** 47.5**» 32.5***

6 240*** 64.5*** 41.5* 7 190** 67.0 42.5*

8 400*** 73.5** 44.0** 8 930*** 75.0* 45.0***

9 250*** 77.5** 45.5** 10 500* 80.5* 47.0*

10 640*** 84.0* 47.5** 11 440* 85.0 48.0*

12 500*** 91.0*** 48.5* 13 100*** 93.5* 49.0*

* * *  =  p  <  0 .0 0 1

T a b l e  III

Skeletal age in 3-year old children

Girls Boys

Skeletal age 
(years)

Percentile
position P Skeletal age 

(years)
Percentile
position P

A G A  >  2500 g 3.11 ±  1.40 50 3.10 +  1.52 50

A G A  <  2500  g 2 .68  ±  0 .68 25 < 0 .0 2 2.65 +  1.06 25 n .s .

S G A  >  2500 g 2 .85  ±  1.04 2 5 - 5 0 n .s . 2.85 +  1.14 2 5 - 5 0 n .s .

S G A  <  2500 g 2 .52  +  1.16 25 < 0 .0 2 2.67 ±  0 .74 25 n .s .
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and birth weight should be considered 
in estimating the later physical de
velopment of a given child.
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100 Jahre des sekulären Trends in einem Bezirk
Ungarns

Von

G. VÉLI und P . KÁDÁR 

(Eingegangen am 6. Juni 1977)

Die Gestaltung des Längenwachstums der 18 — 20jährigen männlichen 
Population des Landesbezirks Somogy in den letzten 100 Jahren wurde auf
grund von Musterungsdaten analysiert. Es wurde festgestellt, daß die Akzele
ration des Längenwachstums in den letzten 14 Jahren zum Stillstand ge
kommen ist. Daraus ergab sich die Folgerung, daß die männliche Population  
des untersuchten Gebietes das unter den gegenwärtigen Verhältnissen op ti
male Längenwachstums-Niveau erreicht hat. Es wird somit jene frühere 
Feststellung bekräftigt, laut der die Akzeleration des Längenwachstums die 
Folge der Eliminierung der hemmenden, retardierenden Verhältnisse ist.

Zur Registrierung des Wachstums 
der Jugend bieten sich zwei Möglich- 
jeiten: die Untersuchung der Schul
jugend sowie die periodische Ermes- 
sung der körperlichen Entwicklung 
der Militärpflichtigen. In der vorlie
genden Arbeit wollen wir über die 
Ergebnisse unserer auf dem letzter
wähnten Gebiet durchgeführten Stu
dien berichten.

Zuerst berichteten wir 1953 über 
die Gestaltung der Körperhöhenwerte 
der zwischen 1852 und 1927 Gebore
nen. In dieser Periode machte die Zu
nahme des Längenwachstums der 
20jährigen lOjährlich 7,88 mm aus, 
während die Wachstumsakzeleration 
bei den zwischen 1927 und 1936 
Geborenen lOjährlich 8,33mm betrug. 
Nach dem letzten Krieg, zwischen 
1945 und 1963, erhöhte sich diese 
Beschleunigung von dem vor 1945 
registrierten Wert von 8 mm/10
Jahre sprungartig auf 18 mm/10 Jahre.

Da diese Erhöhung den verbesserten 
Lebensbedingungen zugeschrieben 
wurde, haben wir darauf hingewiesen, 
daß in der Gestaltung des Längen
wachstums eigentlich nicht die Akze
leration, sondern die Eliminierung der 
Retardation von Bedeutung sein 
dürfte.

Im Landesausmaß betrug bis 1967 
der Anstieg der körperlichen Ent
wicklung der damals 18—20jährigen 
männlichen Population (Geburtsjahre 
1937 — 47) 6,7 mm. Wenn man die 
Daten der Hauptstadt Budapest und 
die der Provinz voneinander trennt, 
ergibt es sich, daß in Budapest prak
tisch kein Unterschied besteht (Dif
ferenz — 0,55, in der Provinz + 8 ,0  
mm). Aus dieser Tatsache, daß näm
lich bei der Budapester Bevölkerung 
inbezug auf die Körperhöhe von 172,5 
cm keinenennenswerteDifferenz nach
zuweisen war, erhob sich die Frage, 
ob nicht etwa diese Körperhöhe es ist,
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T a b e l l e  I

A ngaben der Körperhöhe, des Körpergewichts und des Brustumfangs der zwischen 
1944 und 1958 geborenen männlichen Population

Nr.
Geburts

jahr n
Körperhöhe, cm Körpergewicht, kg Brustumfang, cm

X s Y X s V X s V

l . 1 9 4 4 223 1 7 1 ,0 0 6 ,7 1 3 ,9 2 6 1 ,8 2 7 ,9 9 12 ,92 8 6 ,4 8 5 ,9 8 6,91

2. 1 9 4 6 233 1 6 9 ,6 4 6 ,5 1 3 ,8 4 6 0 ,8 0 6 ,8 4 11 ,25 8 7 ,7 6 5 ,0 1 5 ,71

3. 1 9 4 8 225 1 7 0 ,0 6 6 ,6 9 3 ,9 4 6 1 ,6 3 7 ,6 0 12 ,33 8 7 ,8 6 5 ,2 7 6 ,0 0

4. 1 9 5 0 200 1 6 9 ,3 3 6 ,9 9 4 ,1 3 6 0 ,8 2 7 ,7 4 12 ,73 8 4 ,1 8 6 ,3 9 7 ,6 0

5 . 1 9 5 2 218 1 6 9 ,7 9 6 ,7 3 3 ,9 6 6 1 ,5 3 7 ,6 8 12 ,48 8 5 ,9 0 6 ,4 0 7 ,4 5

6 . 1 9 5 4 219 1 7 1 ,2 1 6 ,7 2 3 ,92 6 2 ,4 7 7 ,9 2 2 ,6 9 8 6 ,8 0 5 ,4 9 6 ,77

7 . 1 9 5 6 207 1 7 0 ,5 0 6 ,7 2 3 ,8 8 6 2 ,9 4 8 ,3 0 13 ,19 8 6 ,0 0 6 ,6 7 7 ,75

8 . 1 9 5 8 225 1 7 0 ,7 5 6 ,7 8 3 ,97 6 4 ,1 8 7 ,7 6 12 ,10 8 6 ,9 5 5 ,6 5 6 ,5 0

Insgesamt 1750 1 3 6 2 ,2 8 4 9 6 ,1 8 6 9 1 ,9 3

ь
Durchschnitt 1 7 0 ,2 8 5 6 2 ,2 2 8 6 ,4 9

Abweichung von der Regressionsgerade
SQx =  162 ,0 -162 ,0  =  0,0
SQy =  3,24
SP =  0,80
a =  170,285
b =  0,0
Streuung:

+  "
2,32 2,32

M a ter ia l  u n d  E r g e b n is s e

die unter den gegebenen Verhältnis
sen als optimal gilt und die Akzelera
tion des Wachstums deshalb zum 
Stillstand kam, weil die Population 
diesen Wert erreicht hat.

Angesichts dieser Daten hielten wir 
die Wiederholung der Untersuchung 
der 18 —20jährigen Population als 
angezeigt.

Aus den Protokollen des Landes
bezirks Somogy haben wir 1976 die 
Abmessungen für Körperhöhe, Kör
pergewicht und Brustumfang der 
zwischen 1944 und 1958 geborenen 
militärpflichtigen Jungen analysiert 
(Tab. I). Es konnte folgendes fest
gestellt werden.
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G e b u r t s ja h r

A b b . 1. Entwicklung (Körperhöhe, Gewicht, KAijpscher Index) der zwischen 1944 und 
1958 geborenen 18jährigen männlichen Population

Körperhöhe. Laut der linearen Re
gressionsanalyse betrug das »a« der 
Funktion, d. h. die Regressions
konstante 170,285 cm, während der 
Regressionskoeffizient »b« =  0 aus
machte. Die Genauigkeit dieses Er
gebnisse manifestiert sich in dem 
Umstand, daß die und — Abwei
chung von der Regressionsgerade 
gleichfalls 2,32 beträgt. Das bedeutet 
soviel, daß inbezug auf die Werte der 
Körperhöhe unter den zwischen 1944 
und 1958 geborenen bzw. zwischen 
1962 und 1976 vorgestellten Männern 
kein Unterschied besteht, d. h. daß 
die Wachstumsakzeleration zum Still
stand kam.

Körpergewicht. Dieser Wert erhöht 
sich. Das »a« der Regressionsgerade

zeigt einen Wert von 60,32, und das 
»b« beträgt 0,375 (Abb. 1).

Brustumfang. Wie darauf die Werte 
der linearen Regression hinweisen
— »a«: 86,93 und »b«: — 0,095 — hat 

sich der Brustumfang verkleinert. 
Die Ergebnisse der Bestimmung des 
relativen Brustumfangs bekräftigten 
diese Feststellung. Die Werte der 
Gerade machten »a«: 51,1 und »b«:
— 0,075 aus.

Die Richtlinie des KAUPschen In
dexes verläuft fast waagerecht, eine 
Erhöhung zeigt sich nur in den letzten 
Jahren (Abb. 2).

Ein beachtenswertes Ergebnis ist, 
daß der Trend die waagerechte Rich
tung eingeschlagen hat, d. h. die 
Populationszunahme, der sekuläre
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A b b . 2. Brustumfang der zwischen 1944 und 1968 geborenen 18jährigen Männer

Trend zum Stillstand kam. In Anbe
tracht der früheren sich auf die Stel
lungspflichtigen beziehenden Test
stellung, war diese Angabe zwar be
deutend, doch nicht überraschend.

Wie darüber B a k w in  [3] 1964 
berichtete, übertreffen die neuesten 
Meßdaten die in den Grundschulen 
der Vereinigten Staaten 1939 ermittel
ten Körpergewicht-und Körperhöhen
werte, während die Gewichts- und 
Körperhöhenwerte, der unter guten 
finanziellen und hygienischen Verhält
nissen lebenden Kinder der Privat
schulen die höheren Werte bereits 
1930 erreicht haben und sich von den 
neuesten Daten im wesentlichen nicht 
unterscheiden.

Im Landesbezirk Somogy kam der 
sekuläre Trend nicht in den unter
suchten und erläuterten 14 Jahren, 
sondern bereits früher, praktisch im 
Geburtsjahr 1940 — das sind die

1960 vorgestellten Jungen — zum 
Stillstand. Die Körperhöhe der 1943 
Geborenen betrug im Alter von 20 
Jahren im Durchschnitt 171,52 cm.

Bei den Mädchen des erwähnten 
Gebietes kam die Akzeleration früher 
zum Stillstand. Es stehen uns die 
Ergebnisse von drei bewertbaren 
Schuluntersuchungen zur Verfügung. 
Die erste aus 1930 enthält die Körper
gewichts- und Körperhöhenwerte der 
4—12jährigen, die zweite aus 1948 die 
Körpermaße der 4—18jährigen. Eine 
dritte berichtet über 1974 durchge
führte Messungen. Aus den beiden 
letzterwähnten Untersuchungen geht 
hervor, daß die Körperhöhe der 
18jährigen Mädchen im Jahre 1948 
161,2 cm und im Jahre 1975 160,9 cm 
betrug, während das Körpergewicht 
der gleichaltrigen Mädchen 1948:54,82 
kg und 1975: 54,83 kg ausmachte 
(Abb. 3, 4).
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A b b . 3. Körperhöhe der zwischen 1930 und 1976 untersuchten 4, 12 und 18jährigen
Jungen und Mädchen

Bei den Mädchen kam also die Ak
zeleration bereits vom Jahre 1930 an 
zum Stillstand. Die Tatsache, daß das 
Abbremsen der Wachstumsakzelera
tion der Mädchen der der Knaben 
voranging, kann wahrscheinlich auf 
die sich früher meldende Menarche 
— durch die das Längenwachstum 
gehemmt wird — zurückgeführt wer
den.

Tabelle II veranschaulicht die 
durchschnittlichen Körperhöhen werte 
der zwischen 1852 und 1958 geborenen 
18—20jährigen Population des unter
suchten Landesbezirks. Somit be
ziehen sich unsere Angaben auf

grund von 51 Mustern auf 100, 
genauer gesagt 106 Jahre.

B e spr e c h u n g

Wenn man die Ergebnispunkte 
dieser 106 Jahre in einem Diagramm 
miteinander verbindet, bildet sich 
eine Zickzacklinie, die wir mit Hilfe 
der Richtlinie (Trend) zu veranschau
lichen trachteten. Die lOjährlichen 
Elemente der Geraden »a« 161,43 und 
»b« 0,849 sind Ausgangspunkt des 
Trends: 161,43 beim Geburtsjahr 1952 
und Endpunkt 171,63 cm im Jahr
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A b b . 4. Körpergewicht der zwischen 1936 und 1975 untersuchten Jungen und Mädchen

1958. Die Gerade paßt sich besonders 
in den mittleren Regionen ziemlich 
gut den empirischen Werten an, dies 
ist jedoch irreführend; es führt näm
lich zu der fehlerhaften Hypothese, 
daß sich der sekuläre Trend gleich
mäßig abspielt und noch eine unbe
stimmbare Zeit lang anhält. Aufgrund 
des sich in der empirischen Zahlen
reihe meldenden rascheren Anstiegs 
und der in den letzten 20 Jahren 
registrierten Verflachung nahmen wir 
an, daß sich der empirischen Reihe an 
dieser Stelle am besten eine parabolen
förmige Linie anpassen wird. Eine 
sich gut anpassende Kurve zu finden, 
gelang uns aber nicht, obwohl wir 
sämtliche Sorten der linearen Regres
sion erprobten. Eine graphisch kon
struierte Kurve brachte schheßUch 
folgendes Ergebis: Nach einer anfäng

lichen provisorischen Abnahme mel
det sich bei den zwischen 1852 —1875 
geborenen (zwischen 1872 und 1895 
gemusterten) jungen Männern ein 
Anstieg, während sich die Akzelera
tion bis zum Geburtsjahr 1915 (Mus
terungsjahr 1935) mäßigt. Vom Ge
burtsjahr 1940 (Musterungsjahr 1960) 
an verläuft die Richtlinie wieder 
steiler, um sich schließlich zu ver
flachen (Abb. 5).

Früher haben wir darauf hinge
wiesen, daß der sekuläre Trend nicht 
gleichmäßig ist, d. h. daß raschere 
und langsamere Wachstumsperioden 
nacheinander folgen und sogar nen
nenswerte Rückfälle Vorkommen. 
Daraus erhebt sich die Frage, ob der 
dargestellte Stillstand der letzten 
Jahre ein einfaches Innehalten oder 
ein definitiver Zustand ist. Der letzter-
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A b b . 6. Körperhöhe der zwischen 1852 und 1958 geborenen stellungspflichtigen Männer

T a b e l l e  I I

Durchschnittliche Körperhöhenwerte der zwischen 1852 und 1958 geborenen 
18 —20jährigen männlichen Population

Geburtsjahr
Durchschnitt

liche Körperhöhe, 
cm

Geburts
jahr

Durchschnitt
liche Körperhöhe, 

cm
Geburtsjahr

Durchschnitt
liche Körperhöhe, 

cm

1852 162,06 1905 166,59 1939 169,37
1853 161,72 1910 166,79 1940 171,08
1854 161,67 1915 166,23 1941 171,11
1855 162,65 1920 167,53 1942 171,40
1856 163,62 1924 168,13 1943 171,52
1857 162,14 1925 167,90 1944 171,00
1859 160,30 1926 167,90 1946 169,64
1860 160,87 1927 168,55 1948 170,06
1861 163,46 1928 168,90 1950 168,80
1862 162,42 1929 168,30 1952 170,25
1863 163,40 1930 169,06 1954 171,67
1868 162,59 1931 168,48 1956 169,72
1871 163,80 1932 169,02 1958 170,75
1875 165,64 1933 169,33
1881 164,70 1934 169,48
1884 164,80 1935 169,60
1895 166,40 1936 168,77
1901 165,61 1937 169,34
1904 166,28 1938 169,72
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wähnte Pall könnte seine Erklärung 
darin finden, daß die unter den gegen
wärtigen Verhältnissen mögliche opti
male Körperhöhe annähernd erreicht 
worden ist. Dies unterstützt unsere 
sich auf die Retardation beziehende 
Theorie, besonders wenn man auch 
die lange Zeitdauer berücksichtigt. 
Vom Geburtsjahr 1944 bis zum 
Geburtsjahr 1958 sind 14 Jahre ver
gangen, und der Stillstand der Ak
zeleration des Längenwachstums der 
Mädchen umfaßt eine noch längere 
Zeit, in unserem Nachweis 28 Jahre.
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Remnants of vitelline duct: analysis of 66 cases
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In tw enty years, 66 infants and children with remnants o f  vitelline 
duct requiring surgery have been adm itted. The patients were classified into 
three groups: patent vitelline duct (20 cases); Meckel’s diverticulum as the 
primary surgical disease (19 patients); and Meckel’s diverticulum found 
incidentally at surgery (27 patients).

The male preponderance in the groups of patent vitelline duct and 
symptomatic Meckel’s diverticulum was 9 : 1. In contrast with other data, 
Meckel’s diverticulum requiring surgery occurred with nearly equal frequency 
up to fourteen years. The gravest complication in the cases of patent vitelline 
duct were a T-shaped protrusion of ileum  and a small bowel volvulus around 
the fibrous cord or the patent duct; and in the cases of Meckel’s diverticulum  
causing symptoms, intestinal obstruction, bleeding peptic ulceration or 
inflammation.

Three deaths occurred in newborn age in connection with patent 
vitelline duct, and one patient died who belonged to the group o f asym ptom 
atic Meckel’s diverticulum.

The vitelline duct (vitello-intestinal 
duct or omphalomesenteric duct) con
nects the primitive midgut and the 
embryonic yolk sac in early intrauter
ine life. At about the fifth week, 
once placental nutrition has become 
estabhshed, a progressive narrowing 
of the duct occurs; it is completely 
obliterated by the seventh week of 
fetal life. Arrest of this obliterative 
process at different stages results in 
a variety of congenital abnormalities 
capable of producing a wide variety 
of clinical disturbances.

If the vitelline duct remains widely 
patent (Fig. la) a prolapse or intus
susception of the ileum through the 
abdominal wall (Fig. lb) may occur. 
This is the most terrifying complica

tion of this congenital malformation. 
The prolapse causes a T-shaped pro
trusion of the small bowel (Fig. lc). 
If the duct is narrowly patent, it 
may discharge mucus, gas bubbles or 
faeces.

If the distal end fails to obliterate, 
an incomplete fistula (Fig. If), or a 
so-called sinus develops (Fig. le) which 
opens at the umbilicus and usually 
secretes mucus. On inspection a bright 
red, slightly haemorrhagic polypoid 
formation with a central opening is 
seen. The anomaly often leads to 
inflammations which are usually diag
nosed as omphalitis, umbilical granu
loma, or umbilical sepsis.

The vitelline duct cyst is a rare 
anomaly; it appears as an abdominal
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F ig. 1. Rem nants of vitelline duct; a) persistent vitelline duct; b) intussusception through 
vitelline duct; c) T-shaped protrusion of the duct; d) incomplete duct; e) umbilical sinus; 
f) vitelline duct cyst; g) Meckel’s diverticulum, h) Meckel’s diverticulum causing ileal 

intussusception; i) fibrous band between ileum and umbilicus

mass, mainly in newborn infants 
(Fig. Id).

The totipotential cells of the vitel
line duct sometimes persist and thus 
the duct fails to obliterate and gives 
rise to ectopic tissue. The most com
mon form of this is Meckel’s diverti- 
or culum (Fig. li). Gastric mucosa, 
pancreatic tissue, duodenal glands 
colonic mucosa may be found in it. 
This ectopic tissue accounts for at 
least two of the complications occur
ring in the diverticulum with resulting 
haemorrhage or perforation. The di
verticulum may invaginate into the 
lumen of the small bowel and serve 
as the leading point of ileal intussus
ception (Fig. 1 h). Acute inflammation 
of the duct may he due to peptic 
ulceration or non-specific inflamma

tion, the pathogenesis being probably 
similar to diverticulitis elsewhere.

Around the obliterated or patent 
duct (Fig. lg) a small bowel volvulus 
or internal herniation may develop 
resulting in life-threatening intestinal 
obstruction, strangulation or ischae
mic necrosis.

The aim of the present study is to 
analyse the main features of the 
remnants of the vitelline duct with 
special reference to its clinical signs, 
radiological and histological appear
ance, and variations. The operative 
findings and procedures and the 
follow-up studies are also detailed.

Material

During the twenty year period 1956 to  
1976, 66 infants and children with various
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forms of remnants of vitelline duct requir
ing surgery were admitted. Because o f  the 
wide variations in the clinical appearance 
and the problems presented by these mal
formations, the material was classified into 
three groups: patent vitelline duct,Meckel’s 
diverticulum requiring emergency surgery, 
and Meckel’s diverticulum found inciden
tally at surgery. Each group will be consid
ered separately.

P a t e n t  v it e l l in e  d u c t

Twenty patients belonged to this group.
Sex distribution: there was a marked 

male preponderance (male : female =  17 : 3).
In age, the patients ranged from a few 

hours to  seven years; 15 were under three 
months o f age (Table I).

Inm ost cases the diagnosis on admission 
already indicated or suggested the kind of 
congenital anomaly (Table II).

Diagnosis

In five patients there was a widely 
patent duct discharging gas bubbles or

faeces, or a duct with partial ileal prolapse, 
or a T-shaped small bowel intussuscep
tion. These cases did not require diagnostic 
manoeuvres. In further ten patients where 
the diagnosis was obscure, injection into 
the duct o f radio-opaque material dem on
strated its connection with the intestine 
(Fig. 2) or showed a sinus or indicated a 
patent urachus duct. In two patients diag
nosis was made in the course of surgery.

Associated anomalies

Major congenital abnormalities were 
encountered in one patient (oesophageal 
atresia, rectal agenesis, and severe heart 
failure). Other anomalies were exomphalos 
(3 patients), persistent urachus duct, cleido
cranial disostosis, mesenterial defect (1 
patient each) and malrotation o f intestines 
(2 patients) (Table III).

A ll the findings were proved and classi
fied at surgery. One persistent vitelline 
duct and one fibrous cord resulted in volvu
lus and severe subsequent intestinal ob
struction. In a newborn infant the proximal 
part o f the persistent vitelline duct was

T a ble  I
Age at admission

No. of 
patients

No. of 
patients

< 2 4  hours 3 1 — 3 months 2
1—7 days 6 3—12 months 1
1—4 weeks 4 > 1  year 4

T able  II
Diagnosis at admission

No. of 
patients

No. of 
patients

Vitelline duct 6 Umbilical hernia 1
Omphalitis 2 Abdominal emergency (ileus) 2

Exomphalos 2 Appendicitis 1
Umbilical granuloma 4 No data 1
Umbilical sepsis 1
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F i g . 2 .  Fistulography demonstrating the connection between umbilicus and small intestine

Ta b le  III

Types of patent vitelline duct

No. of 
patients

Persistent vitelline duct without
prolapse 7

Partial prolapse of ileum 2
intussusception with T-shaped

protrusion 2
Persistent vitelline

duct -(- exomphalos 3
Fibrous cord -\- volvulus 1
Persistent vitelline duct -(- Me.ckel’s

diverticulum 1
Incomplete vitelline duct (sinus) 3

as wide as a Meckel’s diverticulum and 
continued in a narrow but still patent duct 
to  th e umbilicus, this being patent on the 
abdom inal wall (Table III).

In  m ost cases, the vitelline duct was 
rem oved by careful wedge resection of the 
ileal wall. Manual reduction o f the ileal 
prolapse followed by a resection of the 
duct was performed in two patients. In
fants w ith  T-shaped intussusception of 
ileum  and one patient with volvulus re
quired partial resection o f the small bowel. 
The continuity of the ileum was re-estab
lished b y  single layer end-to-end anasto
m osis. The smallest patient o f this group was 
a 2000 g  premature infant. The newborn in

fant with multiple congenital anomalies 
was operated on only for treatm ent o f its 
oesophageal atresia and rectal agenesis. 
(Table IV).

T y p e  of mucosa

In  five patients out of the eight with  
ileal mucosa in the vitelline duct, inflam 
m atory changes were seen. In  a newborn 
infant gastric mucosa was found. In the 
remainder no histological exam ination was 
carried out.

The patient with mechanical obstruc
tion  had to be subjected to repeated laparot
om y in the early postoperative period
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T a b l e  IV

Surgical procedures

No. of 
patients

Removal of the duct и
Removal of the duct -(- a seg-

ment of ileum 3
Removal of the duct -(- exompha-

los 3
Removal of the duct -f- appendix 1
Incision of an abscess and later

removal of the duct 1
Thoracotomy, gastrostomy,

colostomy 1*

* N o surgery for vitelline duct was carried out.

T a b l e  V

Postoperative period

Healing without complication 14
Healing with complication 3

Long-term suture suppura
tion 1

Intestinal obstruction 1
Sepsis 1

Death 3
Persistent vomiting 1
Generalized sepsis 1
Multiple anomalies 1

because o f strangulation. A 30 cm length 
o f small bowel was ischaemic and required 
resection; following ileal reanastomosis the 
patient recovered.

In this group there were three deaths. 
The cause of death in one case remained 
unclear even at necropsy. This infant, 
following resection of the vitelline duct, had 
a free intestinal passage but continued to 
vom it and failed to thrive, eventually dying 
o f marasmus. The second death occurred 
after segmental small bowel resection, due 
to leakage o f the suture line with subse
quent peritonitis and generalized sepsis. 
(Table V).

The surviving patients were followed 
for an average of 11 years with a maximum  
o f 20 years. All the surviving patients

showed a good or sufficient physical devel
opment . Two of them have constipation and 
one is moderately retarded mentally.

M e c k e l ’s  d i v e r t i c u l u m

There were 46 patients with Meckel’s 
diverticulum. Nineteen presented with 
various complications and required emer
gency surgery. In the remaining twenty- 
seven the diverticulum was found inciden
tally at surgery for some other condition.

M e c k e l ’s  d i v e r t i c u l u m  c a u s i n g  
s y m p t o m s

Sex incidence: there was a very sugges
tive male to  female ratio (18 : 1).

Acta Peadiatrica Academiae Scientiarum Hungaricae 19, 1978



118 A . Pintér et al.: Vitelline duct

F ig . 3. A ge d is tr ib u tio n  in  m a n ife s t d iverticu lum  

T a b l e  VI

Complaints before requiring hospitalization and surgery

Chronic paraumbilical colic 2
Dyspepsia 1
Chronic anaemia 2
Melaena 1
Vomiting 3
No previous complaints 8
No data 2

T able  VII

Presenting complaints and findings on admission

Melaena 7
Vomiting 13
Abdominal colic pain 4
Abdominal distension, meteorism 9
Localized or diffuse peritonitis 7
Palpable abdominal mass 8
Bulging pouch of Douglas 1

P atients with sym ptom atic diverticula 
ranged in age from under two years to  14 
years, m ean 5.2 years. There was a slightly 
greater incidence in the first tw o years of 
life, which then remained steady with in
creasing age (Fig. 3).

Table VI demonstrates that half o f the 
patients had had some com plaints before 
hospitalization suggesting the possibility 
o f M eckel’s diverticulum.

The most characteristic presenting 
sym ptom  was rectal bleeding which varied

from mild to massive and was usually 
painless. Pain appeared in the older age 
group. One-third of the patients were 
seriously ill on admission, with fever, 
marked dehydration and some evidence of 
shock (Table V II).

C linical picture

The patients displayed one o f three 
clinical pictures verified at surgery (Table 
V III).
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T a b l e  V III

Clinical picture of manifest diverticula

I Obstruction 8
Intussusception 6
Band +  volvulus 2

II Peptic ulceration 8
Massive bleeding 6
Perforation 2

III Inflammation 3
Non-perforated 2
Perforated 1

In six patients with intestinal obstruc
tion, an ileo-ileal or ileo-ileo-colonic intus
susception with Meckel’s diverticulum as 
the leading point was seen. The history of 
one o f these patients was remarkable: a 
6-year-old hoy presented with severe abdo
minal pain. A fortnight before he had 
sustained a mild blunt abdominal injury 
producing no clinical symptoms. On admis
sion, abdominal rigidity could not be 
estimated due to  the very extensive pain 
in the abdomen. On rectal examination on 
the right side o f the pouch o f Douglas a 
bulging mass was palpated. Since the X-ray 
showed no opacity in the upper left abdo
men, the mass was thought to  be the 
spleen with a long pedicle squeezed into 
the small pelvis. A t surgery it proved to  
be an ileo-ileo-colic invagination; its lead
ing point was a Meckel’s diverticulum with 
ectopic gastric tissue. Because the intussus
ception was irreducible, a segmental resec
tion o f ileum together with the diverticulum  
was performed. Fig. 4 shows the resected 
intestine with a phalliform Meckel’s diverti
culum.

In two patients the obstruction was due 
to volvulus o f the small bowel around a 
Meckel’s diverticulum which was attached 
by a fibrous band to  the underside o f the 
umbilicus.

Peptic ulceration caused usually pain
less intestinal bleeding in six patients. In
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F ig . 4. R e se c te d  segm en t o f  sm a ll bow el 
w ith  M eckel’s d iv e rticu lu m

the remaining tw o patients belonging to 
this group, the ulcer had perforated result
ing in peritonitis and shock but no melaena.

Inflam m ation o f Meckel’s diverticulum  
was seen in three patients. Here, pain was 
the major presenting symptom and the  
clinical picture was indistinguishable from  
acute appendicitis. In one of the three 
patients inflammation led to a perforation 
of Meckel’s diverticulum and subsequent 
severe peritonitis.

M ucosal histology. From the 19 patients, 
13 had heterotopy (12 gastric and one 
colonic mucosa). In line with the literature 
a heteropic predominance was found in 
children with peptic ulceration.
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T herapy

Simple diverticulotomy was performed 
if  th e diverticulum could be removed 
w ithout compromising the lumen of the 
sm all bowel. In the four patients in whom 
the adjacent bowel was necrotic as a result 
o f intussusception or volvulus, a segmental 
resection and an end-to-end anastomosis 
o f th e ileum was made. There was no death 
in  th is group of patients hut complications 
developed in three children: septic infec
tion , intestinal paralysis lasting for ten 
days, and mechanical obstruction requir
ing a  temporary ileostomy for a couple of 
weeks. Follow-up showed a good mental 
and physical development in all patients.

A s y m p t o m a t i c  M e c k e l ’s  d i v e r t i c u l a

In  27 patients, Meckel’s diverticulum  
was an incidental finding at surgery for 
other conditions like appendicitis, intestin
al obstruction, mesenteric adenitis, Hirsch
sprung’s disease, strangulated hernia, intra
abdom inal testis, intussusception.

The age incidence was different from 
th a t o f  the diverticula causing symptoms. 
More than half of the patients were over 
ten  years of age. In all but two Meckel’s 
diverticulum  was removed when it was 
detected. We only leave a diverticulum in 
place if  there is a ruptured appendicitis, 
severe peritonitis, intestinal paralysis or 
m echanical obstruction, or in poor risk 
p atients, etc. In a 5-month-old infant 
w ho was operated on for intussusception 
and a Meckel’s diverticulum was found, a 
few  m onths later a second operation was 
performed to remove the diverticulum.

A s to  mucosal histology, in only two 
children of the 27 patients was gastric 
m ucosa found in the diverticulum; in the 
rest, normal ileal mucosa was detected in it.

There was one death in th is group. An 
infant o f three months was referred to us 
w ith  strangulated irreducible inguinal 
hernia. At herniotomy a loop of small 
bowel and the adherent sac were not 
reducible and so a hernio-laparotomy was

performed. During hernia repair a Meckel’s 
diverticulum without associated pathology 
was found. Simple diverticulotom y was 
carried out and the closure was with 5 — 0 
atraumatic silk thread. Unfortunately, in 
the postoperative period leakage of the 
suture-line with subsequent peritonitis led 
to  the death of the infant.

D isc u ssio n

A considerable variation in the 
types of remnant vitelline duct has 
been found in our patients, and the 
incidence of the anomaly in our 
material amounted approximately to 
1 ; 2 0 0 0  in the last twenty years.

The persistent vitelline duct includ
ing Meckel’s diverticulum shows a 
marked male preponderance. S o d e r - 
l u n d  [16] reported a male to female 
ratio of 7 to 1 in a series of 54 cases 
causing symptoms,while in the asymp
tomatic cases the incidence in the two 
sexes was equal. Gross [5] observed a 
male to female ratio of 3 to 1 in a 
group of 149 manifest cases, while in 
our 6 6  children the ratio was about 
4 : 1 .  If we consider the cases which 
required emergency surgery the ratio 
was 9 : 1 ,  but in the asymptomatic 
diverticula only 3: 1.

As with some other types of congen
ital malformation, prematurity was 
found to be a relevant factor in the 
patients with patent vitelline duct; 
only four of Singer’s [15] ten infants 
with the anomaly weighed more than 
2500 g at birth.

The different forms of remnant 
vitelline duct show a characteristic age 
distribution [9]. A patent duct was
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found mainly immediately after birth, 
or in early infancy. If Meckel’s diverti
culum gives rise to symptoms, it will 
do so at any age but it occurs in over 
50% of children before the second 
year of life [1, 5, 11]. Asymptomatic 
diverticula are inconsistently found in 
later childhood. In contrast, in our 
material Meckel’s diverticulum requir
ing surgery displayed a nearly equal 
frequency up to 14 years of age.

It is easy to recognize a patent 
vitelline duct if there is a wide con
nection between intestine and umbili
cus, especially in the early postnatal 
period. In a quarter of these patients a 
partial or total T-shaped prolapse of 
the small bowel developed, which is a 
life-threatening complication. Apart 
from two emergency cases with volvu
lus, all the patients were admitted 
with a diagnosis of omphalitis, exom
phalos, umbilical granuloma,umbilical 
sepsis, or umbilical hernia.

In the manifest cases, a mainly 
painless rectal bleeding, sometimes 
intestinal obstruction or abdominal 
inflammation were the symptoms. 
These patients had a long history of 
repeated paraumbilical pains or of 
occult intestinal haemorrhage. This 
could have led to the diagnosis earlier. 
The most frequent preoperative diag
nosis was intussusception or appendi
citis.

Fistulography with contrast mate
rial will mostly demonstrate or dis
prove the connection between umbili
cus and intestine. The diverticulum is 
not revealed by radiological exami
nation but if intussusception occurs, it 
will be demonstrated by a barium

enema [11]. Serious and painless rectal 
bleeding points to Meckel’s diverti
culum if sigmoidoscopy excludes rectal 
and sigmoid polyps [12]. Helpful in 
diagnosis is an abdominal scintigram 
with eomTc [7, 8 ] owing to the affinity 
of technetium to the parietal cells of 
the gastric mucosa.

The therapy of choice of the patent 
vitelline duct is its removal. The 
operation is urgent if the ileum is pro
lapsed. Efforts should be made to 
limit the surgery to removal of the 
duct, avoiding to resect an ileal 
segment.

The diagnosis of Meckel’s diverti
culum is complicated by the vari
ability of the symptoms [4,14]. When 
no cause for the bleeding can be iden
tified, an exploratory laparotomy is 
indicated; it often reveals a diverti
culum [6 ]. Intestinal obstruction, 
secondary to intussusception of the 
diverticulum, is easily overlooked. Per
foration of the diverticulum is an un
common but most serious complica
tion. In our material there was a 
single such case and we could not 
diagnose it preoperatively. Canty et 
al. [3] reported nine infants with per
forated Meckel’s diverticulum of which 
none was diagnosed preoperatively. 
For treatment, simple diverticulo- 
tomy with wedge resection of the 
ileum is usually sufficient. Cases with 
advanced obstruction resulting from 
intussusception or volvulus require a 
segmental resection of the small bowel 
with end-to-end anastomosis [2, 3].

The high incidence of ectopic mu
cosa, mostly gastric, is responsible for 
the majority of characteristic clinical
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features such as peptic ulceration 
with bleeding or inflammation and 
probably for intussusception, too [9 ]. 
There is uncertainty as to how to 
proceed if a Meckel’s diverticulum is 
discovered at surgery carried out for 
some other condition. Although many 
authors recommend diverticulotomy 
in such cases [2, 4, 9, 13] even in neo
nates [1 0 ], it is contraindicated in the 
presence of acute inflammation or 
severe disease of other abdominal 
organs. On the other hand, the fact 
that pathological changes (intussus
ception, torsion, inflammation, gan
grene, peritonitis, adhesive stricture, 
etc.) develop in about 2 0 % of all 
Meckel’s diverticula [2,13] encourages 
every surgeon to remove it, even if it 
is found incidentally. The death of 
an infant with Meckel’s diverticulum 
in our material is a warning event. 
Our policy now is as follows. Under 
the age of one year we do not remove 
an incidentally found Meckel’s diver
ticulum if other changes may endanger 
the suture line since in infants the 
greater omentum is not sufficiently 
developed to afford protection in the 
case of leakage After one year of 
age, intestinal obstruction due to some 
cause other than Meckel’s diverti
culum contraindicates the emergency 
resection of an incidentally found 
diverticulum in the dangerously ill 
patient. In these cases a second ope
ration is indicated to remove the 
diverticulum.

Overall mortality amounted to 7% 
in the 6 6  patients with different forms 
of remnant vitelline duct. Three of 
the deaths were in connection with

patent vitelline duct in neonates. No 
death occurred in the group of mani
fest Meckel’s diverticula. One in
fant with asymptomatic Meckel’s 
diverticulum with incarcerated hernia 
may have lived had we not removed 
the incidentally found diverticulum.

Thus, the prognosis is favourable in 
all forms of remnant vitelhne duct. 
After due treatment these patients 
recover and develop well both physi
cally and mentally.

In summary, the mortality risk 
associated with the various types 
of remnant vitelline duct must be 
borne in mind together with the expe
rience that early diagnosis and proper 
surgical treatment can only prevent 
the life-threatening complications. 
Dr. Charles W. Mayo’s statement 
“Meckel’s diverticulum is frequently 
suspected, often looked for, and 
seldom found” is still and will remain 
actual probably forever.
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Eigenschaften und Aniigenität der aus ßrot 
isolierten Gluteneiweisse

Von

M. Szabolcs , S. Csorba  und M. H auck

Zentrales Forsehungslaboratorium, Kinderklinik und Biochemisches Institut 
der Medizinischen Universität, Debrecen

(Eingegangen am 15. Oktober 1977)

Aus dem wässerigen bzw. mit 0,01 M Essigsäurelösung verfertigten 
Extrakt des Brotes wurden Gluteneiweiße, Gliadin und Glutenin isoliert.

Mit Na-dodecylsulfat-Akrylamid-Gelelektrophorese wurde fest
gestellt, daß das Molekulargewicht der aus Brot isolierten Gliadine 30 000, 
55 000 bzw. 35 000, 62 000 und das der Glutenine 100 000, 80 000 bzw. 
70 000 Dalton ausmacht. Inbezug auf die Aminosäurezusammensetzung sind 
die Gliadin- und Gluteninfraktionen einerseits einander, anderseits den aus 
Mehl isolierten Fraktionen ähnlich; sowohl der Glutaminsäure- (43,9% bzw. 
38,4%) als auch der Prolingehalt (17,6% bzw. 16,5%) der Gliadin- und 
Gluteninfraktionen ist hoch. Das Absorptionsmaximum der aus Brot mit 
Essigsäureextraktion isolierten Gliadinfraktion liegt bei 275 nm, während 
sich das Absorptionsspektrum der Gluteninfraktion von dem des Gliadins 
in bedeutendem Maße unterscheidet. Die isolierten Gluteneiweiße reagieren 
mit dem Serum der Zöliakie-Kranken als Antigene.

Es konnte festgestellt werden, daß die Gluteneiweiße gegenüber der 
beim Brotbacken angewandten hohen Temperatur resistent sind, indem sie 
zumindest inbezug auf die untersuchten Parameter ihre ursprünglichen 
physikochemischen und immunchemisehen Eigenschaften beibehalten.

Die Untersuchung der Glutenei
weiße des Weizens ist nicht nur in der 
Lebensmittelindustrie bzw. der Er
nährungswissenschaft, sondern auch 
vom Standpunkt der theoretischen 
und klinischen Immunologie eine im 
Vordergrund des Interesses stehende 
Frage geworden, besonders seitdem 
D ic k e  [5] auf ihre Rolle im Zusam
menhang mit dem Zöliakie-Syndrom 
bzw. S in g h  und K ay  [12] mit der 
Schizophrenie hingewiesen haben. Die 
Gluteneiweiße — Gliadin und Glute
nin sind bekanntlich weder in 
Wasser noch in neutraler Salzlösung 
löslich, während sie sich in 50 70%-

igem Alkohol, dünner Säure oder 
Lauge lösen.

Wie wir darüber früher berichte
ten [13], reagiert die von uns »A« ge
nannte aus dem wässerigen Extrakt 
des Weizenmehls auf der Sephadex 
G-75 Säule mit Gelfiltration isolierte 
Fraktion mit dem Serum der Zöliakie- 
Kranken antigenartig; was die Amino
säurezusammensetzung und das Mole
kulargewicht anbelangt, entspricht die 
Fraktion A im wesentlichen den 
Weizen-Gliadinen.

Unsere Untersuchungen richteten 
sich auf die Klärung der Frage, ob 
bzw. inwiefern durch das Brotbacken

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



126 M . Szabolcs et al. : Gluteneiweiße

die physikochemischen Eigenschaften 
und die Antigenität der Gluteneiweiße 
beeinflußt werden.

M a tek ia l  u n d  M e t h o d e n

Iso lie ru n g  der G luteneiw eiße aus Brot 
m it M ethode I .  60 g zerstückeltes Brot 
wurde in 600 ml W asser suspendiert und 
die Suspension 120 M inuten bei Zim
mertemperatur gründlich durchgemischt, 
sodann 14—16 Stunden im Kühlschrank 
(2 — 4°C) aufbewahrt. Zwecks E nt
fernung der unaufgelösten Teilchen wurde 
die Suspension durch einen gewaschenen 
W attebausch gefiltert. Zunächst, wurde die 
reine Suspension bis zur 66— 68% Äthyl- 
alkohol-Endkonzentration m it 96%igem 
Alkohol versetzt und 1 — 2 Stunden im 
Kühlschrank auf bewahrt. E s folgte die 
Entfernung des Stärkepräzipitats mittels 
Filtration. Zunächst wurde das Glutenei
weiß enthaltende Filtrat bei 38 °C unter 
Vakuum  mit Hilfe von R otadest auf 10—12 
m l einkonzentriert, während auch das 
Alkohol größtenteils verdam pfte. Die 
Eiweißlösung (10—12 ml) wurde mit 3—4 
ml 70%igem Alkohol versetzt und das pH  
m it 0,1 M Essigsäure auf 4 eingestellt. 
(Diese Manipulation hatte zur Folge, 
daß ein großer Teil des sich au f die Wand 
des Rotadest-Kolbens ausgefällten Eiwei
ßes ebenfalls in die Lösung überging.) Die 
eiweißhaltige Alkohollösung wurde hier
nach gegenüber 1,6 — 2 1 demineralisiertes 
W asser dialysiert und das während der 
Dialyse ausgefällte Präzipitat m it Zentri
fugieren (3000 g, 25°C, 15 Minuten) ent
fernt. Des weiteren wurde der Supernatans 
angewandt. Aus 60 g Brot können etwa 
70—90 mg Eiweiß isoliert werden.

Iso lierung  der G luteneiw eiße aus Brot 
m it M ethode I I .  Das Verfahren ist eine 
Modifikation der von B e c k w i t h  und Mi- 
tarb. [3] beschriebenen Methode. 100 g 
zerstückeltes Brot wurden in 1000 ml 
0,01 M Essigsäure 120— 180 Minuten 
kräftig umgerührt, sodann für 14—16 
Stunden in den ühlschran к (2 — 4°C)

gestellt. Demnach wurde die Suspension 
durch viersehichtigen Gaze gefiltert und 
das Filtrat in einer Kühlzentrifuge (MSE 26 
Super-Speed) bei 4°C 120 Minuten mit
25 000 g zentrifugiert. Das Präzipitat 
(größtenteils Stärke) wurde verworfen, 
und aus dem reinen Suparnatans wur
den die Gluteneiweiße bei einer 0,2 M 
NaCl Endkonzentration ausgefällt. Das 
Präzipitat wurde in 0,01 M Essigsäurelö
sung gelöst, mit 96%igem Äthylal
kohol bis zu einer Endkonzentration von 
66 — 68% versetzt und das pH  m it 
N  KOH-Lösung auf 6,5—6,8 eingestellt. 
Nachdem  das Gemisch eine Nacht in 
kaltem Zimmer stand, präzipitierte sich 
das Glutenin, während das Gliadin in auf
gelöstem Zustand blieb. Nach erneutem  
Zentrifugieren (2000 g, 4°C, 45 Minuten) 
und Zurücklösen des Gluteninpräzipitats 
in 0,01 M Essigsäure und Dialyse gegenüber 
0,01 M Essigsäurelösung stand uns das 
isolierte Glutenin zur Verfügung.

Zunächst wurde der Alkoholgehalt des 
Gliadin enthaltenden Supernatans m ittels 
Zugabe von kaltem, ionfreiem Wasser auf 
35—37% herabgesetzt, die Lösung einige 
Stunden auf 0°C abgekühlt (bei einer 
um 2 — 3°C höheren Temperatur klärt sich 
die Suspension auf), in der BECKMANschen 
präparativen Ultrazentrifuge m it 100 000 
g 50 Minuten zentrifugiert, das aus
gefällte Gliadin in 0,01 M Essigsäure gelöst 
und gegenüber 0,01 M Essigsäure dialysiert. 
Mit der Methode können aus 100 g Brot 
80— 90 m g Gliadin und 50— 60 mg Glutenin 
isoliert werden.

Polyakrylam id-G elelektrophorese

Die Hom ogenität der aus dem Brot 
isolierten Eiweiße wurde unter Anwendung 
einer 7%igen Polyakrylamid-Gelkonzentra- 
tion -f- Tris-Glycinpuffers (pH 8,3, Ion
stärke 0,05) kontrolliert.

N a tr iu m  dodecylsulfat-Polyakrylam id-G el- 
elelctrophorese (pH =  7)

Diese Methode [13] diente zur U nter
suchung des Molekulargewichts bzw. der
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molekulargewichtgerechten Homogenität 
der Polypeptidketten der aus dem Brot 
isolierten Eiweiße.

Die Analyse des Absorptionsspektrums 
der Eiweiße erfolgte m it Hilfe des Spektro
photometers Opton PM 2 DL. Der Eiweiß
gehalt wurde mit dem Biuretverfahren be
stimmt.

A m inosäureanalyse

Zur Bestimmung der Aminosäurezu
sammensetzung von Glutenin und Gliadin 
diente unsere vorangehend beschriebene 
Methode [13].

A g a rd iffu s io n

Das Antigen (Gliadin, Glutenin) wurde 
m itNaCl-Lösungauf 0 ,6— 0,7 mg Eiweiß/ml 
Konzentration verdünnt und zwar so, 
daß die NaCl-Endkon zentrat ion 0,9% aus
mache (die unter Wirkung der NaCl- 
Lösung enstandene Trübung der Antigen
lösung läßt stufenweise nach). Nach einigen 
Stunden wurde diese Antigenlösung mit 
auf 50 —55 °C aufgewärmte 3%ige wäßrige 
Agarlösung vermischt (hiernach betrug 
die Eiweißkonzentration der Lösung 0,3 — 
0,35 mg/ml, die NaCl-Konzentration 0,45% 
und die Agarkonzentration 1,5%) und je 
2,2 ml wurden auf Objektträger pipettiert. 
Am darauffolgenden Tag wurden in das 
Agar Löcher mit einem Durchmesser von 
4 mm gebohrt und in diese Löcher die aus 
den Seren verschiedener Individuen — Nor
malpersonen, Zöliakiekranken usw. — ver
fertigte unterschiedliche — 1 : 4 ,  1 : 8 ,
1 : 12, 1 : 16, 1 : 32 — Verdünnungen ge
messen (in diesen verdünnten Seren betrug 
die Endkonzentration des Kochsalzes eben
falls 0,45%). Nach 24 Stunden wurde 
diese Manipulation wiederholt. In der 
Zwischenzeit haben wir die Objektträger 
in der Feuchtkammer, bei Zimmertempera
tur aufbewahrt. Am Ende der 48stündigen 
Inkubationszeit wurden die sich an der 
Bildung des Immunpräzipitats nicht be
teiligenden Eiweiße aus dem Agar mit 
0,45%iger Kochsalzlösung ausgewaschen,

die Objektträger getrocknet, m it Säure
fuchsin gefärbt, differenziert, usw.

E k g e b n isse

Im ersten Teil der Versuche wurden 
die mit der Methode I aus Brot isolier
ten Eiweiße auf Sephadex G-75-Säule 
fraktioniert (Abb. 1). Im oberen Teil 
der Abbildung 1 sieht man das Elu- 
tionsdiagramm (M), der mit der in 
unserer vorangehenden Mitteilung [13] 
beschriebenen Methode aus Mehl 
extrahierten Eiweiße, während im un
teren Teil das Elutionsdiagramm der 
aus Brot (B) mit der Isolierungsmetho
de I extrahierten Eiweiße, dargestellt 
ist. Die beiden Elutionsdiagramme 
unterscheiden sich voneinander nur 
darin, daß aus den aus Brot isolierten 
Eiweißenden Eiweißen mit niedrigem 
Molekulargewicht, den einige Ketten
gliede enthaltenden Polypeptiden und 
Nukleotiden entsprechende Fraktion 
D fehlt. Unzweifelhaft ist dagegen die 
Anwesenheit der Fraktion A, die sich 
als Antigen verhält [4].

Die nach Akrylamid-Gelelektropho- 
rese verfertigten Densitogramme der 
aus Mehl und Brot extrahierten Ei
weiße unterstützen die bei der Gel
filtration ermittelten Ergebnisse (Abb.
2 ). Im Gegensatz zum Densitogramm 
M findet man auf dem Densitogramm 
В keine in Richtung der Anode wan
dernde Komponenten mit niedrigem 
Molekulargewicht, während die für die 
Antigenität verantwortlichen Kompo
nenten auf den Polyakrylamid-Gelen 
in Kathodenähe dort erscheinen, wie 
bei den kontrollhalber aus Mehl 
extrahierten Eiweißen.
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A b b . 1. Elutionsdiagramm der aus Mehl (M) und aus Brot (B) mit Wasser extrahierten 
Eiweiße bei Gelfiltration auf Sephadex G-75-Säule. D ie Elution erfolgte m it N aN 3- 
haltigem  (0,005%) demineralisiertem Wasser. Param eter der Gelsäule: Durchschnitt 
1,6 cm, Höhe: 30 cm, Volumen: 60,5 cm3. Elutionsgeschwindigkeit: 20 ml/St, Volumen

der eluierten Fraktionen: je 2,5 ml

A b b . 2. Poly'akrylamid-Gelelektrophorese und nach der Färbung verfertigte Densito- 
gramme der mit Wasser aus Mehl (M) und aus Brot (B) extrahierten Eiweiße. (Weitere

Angaben s. [4])

In der Folge haben wir das Mole
kulargewicht der aus Brot extrahier
ten mit dem Serum der Zöliakiekran
ken antigenartig reagierenden Frak
tion A mittels Na-dodecylsulfat-Poly- 
akrylamidgel-Elektrophorese be
stimmt. Auf den Densitogrammen der 
aus Mehl (M) bzw. Brot (B) isolierten

Fraktionen A waren Komponenten 
mit fast übereinstimmenden Moleku
largewichten — 50 000—-56 000 bzw. 
30 0 0 0  35 000 Dalton — ersichtlich
(Abb. 3).

Mit der Isolierungsmethode II ha
ben wir aus dem mit 0,01 M Essig
säure verfertigten Brotextrakt mit
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A b b . 3. Densitogramme der aus dem wässerigen Extrakt des Mehls (M) bzw. des Brotes 
(B) m ittels wiederholter Gelfiltration isolierten Fraktionen A, nach mit Natrium-dodecyl- 
8ulfat-Polyakrylamid-Gelelektrophore8e (pH 7,0) und Färbung. (Weitere Angaben s. [ 13J)

der weiteren Fraktionierung der bei 
einer Kochsalzendkonzentration von 
0 ,2  M präzipitierbaren Gluteneiweiße, 
unter gut definierbaren Verhältnissen 
Glutenin- und Gliadin-Fraktionen ab
gesondert und die Eigenschaften bzw. 
die Antigenität dieser Fraktionen 
untersucht.

Das mit 0,01 M Essigsäure herge
stellte Brotextrakt (Abb. 4, 1 ) enthält 
weniger ein niedrigeres Molekular
gewicht aufweisende, in Richtung der 
Anode wandernde Eiweißkomponen
ten als das wässerige Extrakt (Abb. 2 , 
B). Dies ist aus dem Vergleich der 
Densitogramme 1 bzw. В der Abbil
dungen 4 bzw. 2 deutlich zu ent
nehmen. Auf dem nach Elektropho
rese der aus dem Essigsäureextrakt 
bei 0 , 2  M Kochsalzendkonzentration 
abgetrennten Gluteneiweiße verfer
tigten Densitogramm findet man be
reits keine anodwärts wandernden 
Komponenten mit niedrigerem Mole
kulargewicht (Abb. 4 »2 «). Diese 
Tatsache spricht dafür, daß diese

Eiweiße bei einer Kochsalzkonzen
tration von 0,2 M bereits nicht aus
gefällt werden. Das Densitogramm 
der isolierten Gliadinfraktion (Abb. 4, 
Densitogramm 4) ist dem der Gluten
fraktion (Abb. 4, Densitogramm 2 ) 
ähnlich. Da die Gluteninfraktion bei 
der Akrylamid-Gelelektrophorese 
nicht wandert, oder wahrscheinlich 
wegen ihres hohen Molekulargewichts 
nicht in das Gel gelangt, sind auf dem 
Densitogramm (Abb. 4, Densito
gramm 3) keine Eiweißkomponenten 
ersichtlich. Aus diesem letzterwähnten 
Umstand kann auch darauf gefolgert 
werden, daß anläßlich der Elektro
phorese des Extrakts bzw. der Eiweiße 
der Glutenfraktion (Gelkonzentration 
7%, pH =  8,3, Elektrodenpuffer) auf 
den Densitogrammen weder die Glu
teninfraktion, noch ihre Komponenten 
in Erscheinung treten. Diese Feststel
lung stimmt mit den Literaturanga
ben überein, laut deren das Glutenin 
nicht einmal bei der Stärke-Gelelektro
phorese wandert [1 , 15]. Nach N il s e n
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A b b . 4. Densitogramme der aus dem Essigsäureextrakt des Brots m it der Methode II  
isolierten Eiweiße nach Polyakrylamid-Gelelektrophorese und Färbung. 1. Essigsäure

extrakt; 2. Glutenfraktion; 3. Gluteninfraktion; 4. Gliadinfraktion

und Mitarb. [10] schwankt nämlich 
das Molekulargewicht des Glutenins 
zwischen einigen 10 000 und 1 Million. 
Dieses hohe Molekulargewicht ist 
nicht auf die physikalische Aggrega
tion zurückzuführen, es ist vielmehr 
die Folge der durch die zwischen den 
SH-Gruppen der Zysteine entstehende 
Kreuzbindung — Disulfidbindung — 
bedingten Entwicklung der Poly
merstruktur [14].

Anläßlich der zwecks Bestimmung 
des Molekulargewichts durchgeführ
ten Na-dodecylsulfat-Akrylamid-Gel- 
elektrophorese wurden die in den 
Gluteneiweißen befindlichen Disulfid- 
brücken in der Anwesenheit von Na- 
dodecylsulfat mit Merkaptoethanol 
reduziert; im Laufe dieser Manipula
tion zerfiel das Polymermolekül in 
Polypeptidketten. In der Gluten

fraktion können mit abnehmendem 
Molekulargewicht, in zunehmender 
Menge Polypeptidketten — mit einem 
Molekulargewicht von 100 0 0 0 , 80 0 0 0 , 
52 0 0 0  und 36 0 0 0  Dalton — beobach
tet werden (Abb. 5, Fraktion 1 ). Die 
Gluteninfraktion enthält die Eiweiß- 
komponenten mit höherem Molekular
gewicht (Abb. 5, Fraktion 2 ) und die 
Gliadinfraktion diejenigen mit niedri
gerem Molekulargewicht (Abb. 5, 
Fraktion 3). Diese Angaben sprechen 
ebenfalls dafür, daß das Glutenin 
— trotz der Reduktion der Disulfid- 
brücken — ein Eiweiß mit verhält
nismäßig hohem Molekulargewicht 
ist, und demzufolge ohne Reduktion 
und Denaturierung im Polyakrylamid- 
bzw. Stärkegel nicht wandert.

Das Absorptionsspektrum von Glia
din und Glutenin wurde im 0,01 M
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A b b . 5. Densitogramme der aus dem Essigsäureextrakt des Brots m it der Methode II 
isolierten Fraktionen: 1. Gluten, 2. Glutenin, 3. Gliadin, nach Natrium-dodecylsulfat- 

Polyakrylamid-Gelelektrophorese (pH 7) und Färbung

n m

A b b . 6. Absorptionsspektrum von aus dem Essigsäureextrakt des Brots isolierten Gliadins 
und Glutenins. 0,79 mg/ml Gliadin; o - o  0,76 mg/ml Glutenin

Essigsäure enthaltenden Medium 
untersucht. Das Absorptionsmaximum 
von Gliadin liegt bei 275 nm (Abb. 6 ). 
In den in verschiedenen Jahreszeiten, 
vom September bis Juni verfertigten

Präparaten schwankt der Wert von 
E2I0 zwischen 6,5 und 8,05. Für die 
aus in essigsäure- und ureahaltigem 
Lösungsmittel gelöstem Mehl präpa
rierte Gliadinfraktion haben Me r e -
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T a b e l l e  I

Aminosäurezusammensetzung von Glutenin und Gliadin

Aminosäure
Glutenin Gliadin

Aminosäure

Glutenin Gliadin

L+ S S L +  + L + S S L +  +

Mol % Mol %

Lys 1,15 0,90 1,40 1,50 Gly 9,10 4,77 2,20 3,00
H is 1,50 1,35 1,48 1,70 Ala 3,30 1,80 2,00 3,40
Arg 3,20 1,44 1,81 1,80 Val 4,00 2,98 2,52 4,80
Cys 1,34
Asp 2,00 1,98 1,60 2,90 Met 1,30 2,25 0,55 1,10
Thr 2,70 1,89 1,60 2,10 Ile 3,30 3,61 3,40 4,20
S e r 5,40 4,86 5,53 5,40 Leu 6,15 6,05 5,80 7,70
Glu 36,40 38,41 43,90 37,50 Tyr 2,40 2,70 2,10 2,70
Pro 14,30 16,50 17,60 15,00 Phe 3,80 8,44 5,10 4,20

L + : Gluteninwerte aus der M itteilung von Wu und D i m l b b  [16]
9  : Aminosäurezusammensetzung von Brot-Glutenin und -Gliadin (eigene Isolie

rungsangaben )
L ++ : Aufgrund der Aminosäurezusammensetzung der III. Fraktion (Gliadin) 

berechnete Werte ( B e c k w i t h  und Mitarb. [3]

DiTH und W r e n  [9] ähnliche Werte 
gefunden. Das Absorptionsspektrum 
von Glutenin unterscheidet sich in 
bedeutendem Maße von dem des 
Gliadins bzw. von dem der Eiweiße im 
allgemeinen (Abb. 6 ). Die Absorption, 
die sich zwischen 230—260 nm ver
ringert, bleibt bis 260 — 280 nm prak
tisch unverändert. Hierzu sei erwähnt, 
daß während das Gliadin in einem 
0,01 M essigsäurehaltigen Medium bei 
der zur Aufnahme des Absorptions
spektrums angewandten Eiweißkon
zentration von 0 ,8  mg/ml eine voll
kommen reine Lösung ergab, die 
Gluteninlösung bei derselben Eiweiß- 
konzentration mit identischem Essig
säuregehalt keineswegs als rein be
zeichnet werden konnte.

Im Interesse der weiteren Charak
terisierung der mit der Isolierungs

methode II aus Brot hergestellten 
Gliadin- und Gluteninpräparate haben 
wir auch ihre Aminosäurezusammen
setzung bestimmt (Tab. I). Wie aus 
Tabelle I ersichtlich, sind die aus 
Brot isolierten Glutenin- und Gliadin
fraktionen der von B e c k w it h  und 
Mitarb. [3] ausMehl isolierten Gliadin
fraktion (Fraktion III) sehr ähnlich. 
Alle drei Fraktionen verfügen über 
einen hohen Glutaminsäure- (38 — 
44%) und Prolingehalt (16,5—17,6%). 
Im Laufe der Aminosäureanalyse 
wurde auch der Ammoniakgehalt 
der Präparate bestimmt und aus die
sem Wert auf das proportionale Ver
hältnis von Glutamin -+- Asparagin 
(Amidierungsgrad) gefolgert. Die im 
Laufe der Aminosäureanalyse der 
Gliadinpräparate bestimmte Gluta
minsäure -(- Asparaginsäure — die
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A b b . 7. Immunreaktionen des aus Essigsäureextrakt des Brots mit Methode II isolierten 
Glutenins und Gliadins m it den aus Zöliakiekranken (A, B) und Normalpersonen (C) 

stammenden Seren. Antigen im Agar A: Glutenin, B: Gliadin, C: Gliadin

45,5% des gesamten Aminosäurege
halts ausmacht — besteht zu 53 — 
60% aus Glutamin -f- Asparagin. Was 
die Gluteninpräparate anbelangt, ließ 
sich feststellen, daß 80—90% der 
Glutaminsäure +  Asparaginsäure aus 
Glutamin-Asparagin besteht. Unter 
der Teilnahme der im Glutamin und 
Asparagin befindlichen Amidgruppen 
können sich Wasserstoff bindungen 
entwickeln, welche unter Berück
sichtigung der in den Gluteneiweißen 
anwesenden verhältnismäßig großen 
Zahl der Amidgruppen — nebst ande
ren Verbindungen (Ion-, Hydrophob
bindung, usw.) auch in der Bestim
mung der Eiweißstruktur eine wich
tige Rolle spielen.

Die Immunreaktion von Glutenin 
und Gliadin — dessen Aminosäure
zusammensetzung aus Tabelle I ersicht
lich ist - mit dem Serum von Zöliakie
kranken veranschaulicht Abbildung 
7 (Abb. 7 A, B). Die erwähnten 
Gluteneiweiße ergeben als Antigene

selbst in Serumverdünnungen von 
1 : 12bzw. 1 : 16 positive Immunreak
tionen. Gleichzeitig reagiert das 
Kontroll-Normalserum nur in einer 
Verdünnung von 1 : 4 (Abb. 7, C) - 
manchmal 1 :8  — aber im Vergleich 
zum Zöliakieserum mit identischer 
Verdünnung nur mit halber Inten
sität.

B e sp r e c h u n g

Durch den Prozeß des Brotbackens 
werden die Eigenschaften der im Mehl 
befindlichen Eiweiße — die sich von
einander in mancher Beziehung unter
scheiden (z. B. — Wasser- und Salz
löslichkeit) — von ihrer Empfindlich
keit abhängig auf unterschiedliche 
Weise beeinflußt. In der Technologie 
der Brotherstellung ist das Backen 
der wichtigste Prozeß. Während der 
60 —90minutigen Backdauer beträgt, 
bei einer Ofentemperatur von rund 
200°C die Temperatur im Brotinne-
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ren 1 0 0 °C.Ein großer Teil der Eiweiße 
wird aber bekanntlich im Laufe einer 
kurzen Wärmebehandlung mit nur 
40 — 50°C denaturiert [8 ]. Laut un
serer Versuchsdaten sind die Gluten
eiweiße resistent gegenüber der Wär
medenaturation. Was Mobilität, Ver
halten bei der Elektrophorese (Abb. 
2 , 4) Molekulargewicht (Abb. 3, 5) und 
Aminosäurezusammensetzung (Tab. I) 
anbelangt, besteht zwischen den aus 
Brot hergestellten Gluteneiweißen und 
den aus Mehl isolierten Gluteneiweißen 
kein bzw. ein nur minimaler Unter
schied. Nach den Literaturangaben 
zeigen die Gliadine der Samen der 
Grasarten — deren Molekulargewicht 
zwischen 35 000 — 60 000 Dalton
hegt — eine ähnliche Aminosäure
zusammensetzung [1, 2, 6 , 11]. Mit 
der Isolierungsmethode I können in 
erster Linie Eiweiße mit einem Mole
kulargewicht von 35 0 0 0  — 60 0 0 0  Dal
ton — d. h. Gliadine — isoliert werden 
(Abb. 3), während die mit der Me
thode II isolierten Fraktionen inbezug 
aus das Molekulargewicht sowohl den 
Gliadinen, als auch den Gluteninen 
ähnlich sind. Dieser Umstand er
möglichte, daß wir nebst den phy
sikochemischen Eigenschaften des 
Gliadins auch die des Glutenins unter
suchen. Wie darauf Wtr und D im - 
L E R  [16] hingewiesen haben, sind das 
aus Mehl isolierte Gliadin und Glute
nin hinsichtlich ihrer Aminosäure
zusammensetzung einander ähnlich. 
Wie aus Tabelle I ersichtlich, bezieht 
sich diese Feststellung auch auf die 
von aus Brot isolierten Gliadin- und 
Gluteninfraktionen. Die Unterschiede 
manifestieren sich vor allem in dem

Molekulargewicht der Polypeptid
ketten (Abb. 5, 2 , 3) und dem Absorp
tionsspektrum der Fraktionen (Abb. 
6 ). Aus Abbildung 7 geht hervor, daß 
die aus Brot isolierten Gliadin- und 
Gluteninfraktionen mit den von Zö
liakiekranken stammenden 1 : 1 2  bzw. 
1 : 16 verdünnten Seren als Antigene 
reagieren, während mit den von Nor
malpersonen stammenden Seren nur 
in Verdünnungen von 1 : 4  — bzw. 
selten 1 : 8 — positive Immunreak
tionen ergeben [in mehreren Fällen 
gaben auch die im Verhältnis 1 : 1 2 , 
1 : 16 verdünnten, von verschiedenen 
Kranken (Myelom, Schizophrenie, 
Schilddrüsentumor) stammende Seren 
positive Reaktionen mit den Gluten
eiweißen; diese positiven Reaktionen 
waren aber nicht unbedingt konse
quent. Unseres Erachtens könnte die 
Frage, ob es sich in diesen Fällen um 
echte bzw. konsequente Reaktionen 
handelt, durch eine serienweise Unter
suchung der Seren der an den erwähn
ten Krankheiten leidenden Patienten 
geklärt werden].

Die angeführten Versuchsergebnisse 
liefern einen Beweis dafür, daß die 
mit Pepsin und Trypsin nicht oder 
nur in geringem Maße hydrolysier
baren [7] Gluteneiweiße auch gegen
über der beim Brotbacken dauerhaft 
angewandten hohen Temperatur re
sistent sind, indem sie ihre ursprüng
lichen physiko- und immunochemi- 
schen Eigenschaften sowie ihre näh- 
rungsphysiolögische Bedeutung bei
behalten.

*

Unser herzlicher Dank gebührt Frau E. 
K o r o m  und Fri, M. D e b r e c z e n i  für ihre 
technische Hilfe.
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Mild variant of maple syrup urine disease
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Judit K ovács and P. Kiss
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The case o f a three-year-old boy with mental retardation, moderate 
muscular hypotony and speech delay is presented. The mild form of maple 
syrup urine disease was suspected at the first blood screening test by means 
of ion-exchange thin-layer chromatography. The diagnosis was confirmed by 
quantitative serum amino acid analysis and protein loading. On a low protein 
(2 g/kg body weight) diet completed with leucine-isoleucine-valine free for
mula prompt and lasting normalization of the serum amino acid level 
ensued with steady improvement of the clinical and neurological status.

Since the first report of maple syrup 
urine disease (MSUD) in 1954 [1 0 ] 
several papers were concerned with 
the recognition, biochemical and ge
netic background, treatment and 
prognosis of this inborn error of 
amino acid metabolism.

According to the latest surveys its 
incidence is about 1 : 2 500 000 [12,
16]. Since the world-wide organiza
tion of routine screening procedures 
for detecting the various inborn errors 
of amino acid metabolism, much 
knowledge has accumulated concern
ing the nature and biochemical dif
ferences of the different aminoacido- 
pathies, and it was discovered that 
MSUD has four different forms. 
These are,

1 . classical form
complete lack of branched chain 
keto acid decarboxylase activity;

2 . intermittent form

the enzyme activity is 5 15% of
normal and manifests in episodes 
during intercurrent diseases;

3. mild form
the enzyme activity is below 50% 
of the normal;

4. thiamine responsive form
high doses of thiamine are suffi
cient to control the serum amino 
acid levels.

In the present paper we shall 
report a case of the mild variant of 
MSUD in which the changing pattern 
of the serum amino acid level has led 
to the correct diagnosis.

R e po r t  o f  a  c a s e

A 3-year-old boy was referred to genetic 
counselling in order to ascertain the cause 
of somato-mental retardation. The child 
had been born from the second pregnancy 
of healthy non-consanguineous 29 and 23
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V alin e  

I s o l e u c i n e  

L e u c in e  

T y r o s i n e  

P h e n y l a l a n i n e  

L y s i n e

H i s t i d i n e  

A r g in in e

F i g . 1. Thin-layer ion-exchange chromatographic screening test for aminoacidaemias, 
on 10 X 10 cm IONEX 25 SA chromatoplate: No. 1. normal serum; 2. normal serum; 
3. serum  of patient with MSUD: pathologically increased level o f valine and isoleucine -f- 
leucine; 4. serum of a patient w ith  PKU: pathologically increased level of phenylalanine

years old parents. His only brother is 
ap paren tly  healthy.

A fter uneventful pregnancy a mature 
b ab y  had been delivered w ith  a birth- 
w eigh t o f  3000 g. In the first w eek  o f life 
th e  b aby was admitted to a neon ata l ward 
on account of failure to thrive, apnoeic and 
cyanot ic spells. X-rays had revealed  aspi
ration  pneumonia and RDS. A  R obin  ano- 
m alad has been supposed to be responsible 
for th e  feeding difficulties. A fter a couple of 
w eeks o f  tube feeding and treatm en t with 
alkali-glucose infusions the infant had 
slow ly  recovered but at discharge his body- 
w eigh t was only slightly over the birth- 
w eigh t. Except a bilateral inguinal hernia 
and strange posture of the forearm s, no 
other pathological signs had b een  observed. 
A  Guthrie test had not been performed.

The child’s somatic and m ental de
velopm en t was delayed. H e had begun to 
w alk  a t 2 years of age. He does n ot speak, 
b u t hears well and is house-trained. At 2 
years o f  age bilateral herniotom y and 
ad enotom y were performed w ithou t com
plications. Convulsions or other neurological

disorders or acidotic attacks had never 
occurred. H is appetite was always poor and 
the parents never observed any strange 
smell o f the urine.

Clinical find ings and laboratory data.
A routine blood sample was drawn for 
aminoacidopathy screening. Thin-layer ion- 
exchange chromatography [4, 8] showed a 
well-distinguishable spot in the region of 
valine and leucine (Fig. 1), and the child 
was adm itted for clinical and biochemical 
evaluation. H e was then three years and 
two m onths old, with fair complexion, 
blonde hair and eyelashes and a gracile 
constitution. H is body weight was 11.7 kg, 
height 89 cm (both values below the third 
percentile), head circumference 48 cm 
(Fig. 2).

He had moderate general muscular 
hypotony which was particularly remark
able in the facial region, manifesting itself 
with blepharophimosis and poor mimicking. 
The child did not speak, although his 
hearing was adequate, he obeyed simple 
calls. Audiological examination revealed no 
organic hearing loss. Ophthalmological
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F ig . 2. Three years old m entally retarded boy with mild varient of MSUD

examination showed marked hypermetropy 
and astigmatism, which was corrected 
later with 6 — 7 Ds eye-glasses. No other 
internal or neurological disorder could be 
detected, except the strange posture of the 
hands which was supposed to be the con
sequence o f  the muscular hypotony.

Koutine laboratory tests showed normal 
values.

Quantitative serum amino acid analyses 
were carried out by Beckman Unichrome 
Amino-Acid Analyser and the values were 
expressed in /imoles/litre.

Table I shows the complete serum 
amino acid pattern on admission and 3 days 
later after the ingestion of 200 ml cow’s 
milk, in comparison with normal values [9]. 
The elevated levels of valine, leucine and 
isoleucine were remarkable.

In order to establish the type of branched 
chain amino acid disorder, after 3 weeks 
of low-protein diet and 12 hours fasting 
a protein load was performed with 3 g/kg 
protein. Results are shown in Table II. The 
initial values for all three branched chain 
amino acids were in the normal range and 
the increase following the protein load was 
moderately above the upper limit o f normal. 
Subsequently, the level o f the branched 
chain amino acids persisted in this range, 
failing to return to the initial level, whereas

no marked change occurred in the pattern 
of the other amino acids.

A low-protein diet (2 g/kg protein) 
completed with valine—leucine—isoleucine 
free formula (Maizena) was introduced  
immediately after the first result o f  serum  
amino-acid analysis had become known. It  
had a striking effect on the neurological 
status. The child’s behaviour, the muscular 
hypotony and his speech showed a slow  
but steady improvement. He became more 
alert and the most obvious sign was the  
improvement of his appetite. A fter six  
weeks o f diet he gained 1.6 kg. The former 
unsuccessful logopaedic attem pts were 
promising and the child soon learned to  
speak a few simple words.

D isc u ssio n

The biochemical disturbances lead
ing to the full clinical picture of 
MSUD are well-known. The main en
zymatic defect is a deficient branched- 
chain keto acid decarboxylase ac
tivity, which can be demonstrated in 
the leukocytes and fibroblasts of 
patients [2, 3].
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The consequence is a highly elevat
ed plasma level of the branched chain 
amino acids valine, leucine and iso
leucine, and the elevated urinary 
excretion of these substances and 
their metabolites. The latter are 
responsible for the characteristic 
sweet maple syrup odour.

In the classical form the clinical 
symptoms are present in the early 
newborn period. The outcome of 
undetected and therefore untreated 
cases is fatal [10, 13].

The improvement of diagnostic 
methods and the spread of knowledge 
in the field of amino acid disorders 
led to the discovery of several forms 
of MSUD. In a variant the accumula
tion of keto acids occurs intermittent
ly under the effect of febrile diseases. 
These attacks are usually accompa
nied with severe acidosis and coma 
[1, 6 , 17].

In a third variant the elevation of 
branched chain amino acids in the 
serum is moderate hut constant. In 
spite of this it involves no serious 
neurological damage [7, 11, 14].

A fourth variant [15] is the thia
mine responsive form. This variant 
resembles in many of its aspects the 
third one, with the exception that 
thiamine in high doses is effective in 
maintaining the control of the serum 
amino,acid level.

The present case resembles the third 
MSUD variant. In this form of the 
condition a moderate but consequent
ly elevated valine, leucine and isoleu
cine level could be demonstrated [7, 
13]. In our patient the initial values 
for the serum valine, leucine and

isoleucine level were threefold of the 
normal (Table I). On three weeks 
protein restriction the level returned 
to almost normal. A challenge with 
3 g/kg protein caused a moderate but 
constant increase in the level of these 
three amino acids and the elevated 
level persisted well beyond 24 hours 
(Table II). As it is seen in Fig. 3, 
compared to the healthy control, the 
protein load did not cause any signif
icant change in the level of the other 
amino acids. It was remarkable that 
the 2,4-dinitrophenylhydrazine test in 
the urine was always negative.

The said changes were quite distinct 
if the quantities of the branched 
chain amino acids (valine, leucine, 
isoleucine) as well as of the basic 
ones (lysine, histidine, arginine) were 
added and the values expressed in 
percentage of the initial values. In 
MSUD (Fig. 3, curve No. 1) the rise 
of branched chain amino acids after 
24 hours was more than 200%, com
pared to that of the basic amino acids 
(curve No. 3). In a healthy child 
(curves Nos 2 and 4) the flat curves 
point to a normal enzymatic and 
metabolic activity. This fact is inter
preted as an indirect sign of diminish
ed branched chain keto acid decar
boxylase activity, supporting the di
agnosis of the mild form of MSUD 
in our patient.

In the literature available, only 
three cases of the mild variant of 
MSUD have been reported [5, 7, 13]. 
Comparing to these the serum amino 
acid pattern of our patient (Table III), 
it is noteworthy that in this case the 
level of branched chain amino acids
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T a b l e  I
Serum amino acid pattern on admission and after ingestion of 200 ml cow ’s milk 

All values expressed in /tmoles/litre

On
admission

After 
ingestion 

of 200 ml 
milk

Normal 
values [9]

Lysine 227 161 162 ±  23.2
Histidine 98 101 73.9 ±  17.1
Arginine 126 66 85.3 ±  18.5
Serine 202 158 147 ±  34.9
Proline 399 245 215 +  69.7
Glycine 310 152 25 8 +  70.8
Alanine 325 289 36 5 ±  103.1

Valine 486 571 211 ±  34.8
Isoleucine 149 178 47.1 +  18
Leucine 229 267 106 ±  19.1

Tyrosine 105 83 60.9 +  13.3
Phenylalanine 83 80 51.1 ±  9.5
Methionine 40 40 16.7 +  4.2

T a b l e  II

Serum amino acid pattern after 6 weeks protein restriction, 
12 hours fasting, and after 3 g/kg protein loading

Serum amino acid levels a t hours

0 2 4 24

Lysine 120 228 177 124
Histidine 67 115 108 8 8

Arginine 59 93 104 83
Serine 133 143 166 142
Glutamic acid 89 55 89 86

Glycine 261 240 226 170
Alanine 250 288 236 164
Valine 89 101 160 200
Isoleucine 41 60 96 91
Leucine 56 93 128 124
Methionine 20 33 34 17
Tyrosine 29 68 77 56
Phenylalanine 30 65 72 62
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F i g . 3. Serum amino acid pattern  after 3 g/kg protein load in MSUD and healthy control. 
The changing pattern of all branched chain as well as basic amino acids is expressed in 
per cents o f the fasting levels. Curve 1. branched chain amino acids in MSUD; 2. branched 
chain amino acids in control; 3. basic amino acids in M SUD; 4. basic amino acids in control

T a b l e  III
Branched chain am ino acids in serum (/imoles/I) in four cases 

o f  mild variant of MSUD

Schulman 
e t al. 

[IS]

Fischer,
Gerritsen

[5]

Kodama 
et al.

[7]

Present
case

Normal values 
[9]

Leucine 1930 723 1988 229 106.0 +  19.1
Isoleucine 630 287 867 149 47.1 ±  18
Valine 1040 776 914 486 211.5 +  34.8

was considerably lower, although still 
distinctly higher than the normal 
values. This finding may explain the 
moderate mental retardation as well 
as the lack of the characteristic sweet 
odour of the urine. This is one of the 
reasons why the mild form of MSUD 
is easily overlooked. Only a reliable 
serum amino acid analysis combined 
with appropriate loading tests ensures 
the correct diagnosis and consequently 
the adequate therapy.
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Enterobiasis and urinary tract infection
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The correlation between enterobiasis and urinary tract infection was 
studied in girls aged 6—14 years. Enterobius ova were demonstrated in 
anorectal scrapings, carried out three tim es in each case. Of the 84 patients 
suffering from urinary tract infection, 55 were Enterobius positive, as com
pared to 60 among 100 control girls. The difference was not significant. 
Enterobiasis was not found to  be more frequent even when urinary tract 
infection reappeared within 6 months. There was no significant difference 
among patients with monosymptomatic bacteriuria and pyuria either. 
Enterobiasis thus seems to play no pathogenic role in urinary tract 
infection of girls.

A large proportion ( 2 0  — 80%) of 
children all over the world are in
fested with pinworm [2, 3, 5, 10] and 
it has been reported that children 
affected by urinary tract infection 
show a higher rate of enterobiasis than 
the average population [5, 7]. In view 
of the small number of reported cases 
it was felt justified to examine the 
relationship between the two con
ditions.

P atients and  Methods

Eighty-four girls suffering from urinary 
tract infection were examined. Their age 
ranged from 6 to 14 years (average, 9 years 
and 7 months). The diagnosis of urinary 
tract infection was made if the freshly 
voided midstream urine, examined twice on 
consecutive days, contained more than 106 
per ml of bacteria and the same bacteria 
could be cultured repeatedly from the 
urine; their antibiotic sensitivity had to  
coincide. Of the girls, 61 had pyuria; their

urinary sediment contained more than 6 
leukocytes per field. Thirty-three girls had 
monosym ptom atic bacteriuria, and rein
fection occurring within 6 months was 
observed in 37 patients.

Hundred girls aged 6 to 14 years (aver
age, 9 years and 6 months) were examined 
as controls. These girls had no sign of urin
ary tract infection and no history o f such 
complaints.

The diagnosis o f enterobiasis rested on 
the presence of ova in the anal scrapings 
examined 3 times on consecutive days. Of 
infested persons, 90% are expected to give 
a positive result when examined in this 
way [10].

Enterobius ova were examined in 
anorectal scrapings, obtained by parting 
the cheeks and exposing the anal area. 
The short side o f a laboratory slide was 
used for scraping both sides o f the anus. 
I f  no material was obtained, the perianal 
area was wetted with a drop of water and 
the scraping repeated. The material thus 
obtained was transferred to  a clean slide, 
smeared and examined under the micro
scope at X 70 magnification. The whole 
surface of the slide was screened as well
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T a b l e  I

C om parison o f th e  re s u lts  o f  an o rec ta l sc rap in g  an d  ta p e  m e th o d  
in  en terob iasis

Scraping
Tape method

Total
Positive Negative

Positive 19 2 21
Negative 0 29 29

Total 19 31 50

T a b l e  I I

F req u en cy  o f  en te ro b ia s is  am ong  g irls w ith  u r in a ry  
t r a c t  in fec tio n  an d  am ong  con tro ls

Enterobius
Total

Positive Negative

Urinary tract
infection 55 29 84

Control 60 40 100

Total 115 69 184

as th e  e d g e  o f  th e  one u sed  to  p re p a re  th e  
sm ea r. I n  o rd e r to  s tan d ard ize  re s u lts , a ll 
s c ra p in g s  a n d  exam ina tions w ere  ca rried  
o u t b y  th e  sam e person.

T h e  p ro ced u re  w as co m p ared  to  th e  
g e n e ra lly  u sed  cellulose ta p e  m e th o d  [4]. I n  
50 c a se s  th e  tw o m eth o d s w e re  u sed  
s im u lta n e o u s ly . M ateria l w as o b ta in e d  from  
one s id e  o f  th e  anus using  th e  f i r s t  m e th o d  
a n d  fro m  th e  o th e r using  th e  second  m e th o d . 
R e s u lts  a re  show n in T ab le  I .  I t  a p p e a rs  
th a t  th e  f i r s t  m ethod  is a t  le a s t a s  re liab le  
a s  th e  t a p e  m ethod . I t s  a d v a n ta g e s  a re  th a t  
i t  is  e a s ie r  to  o b ta in  m a te r ia l, a n d  th e  
m a te r ia l  co llected  from  a  la rg e r  su rface  
a re a  is  c o n cen tra ted  in  a  sm a lle r  sp o t on  
th e  slid e . V iew ing th e  slides th e re fo re  ta k e s  
less t im e . I t  is also easier, since w ith  th e  
ta p e  m e th o d  th e  p a tte rn  c re a te d  b y  th e

adhesive  a n d  th e  curling  u p  o f  th e  ta p e  a re  
som ew hat d is tu rb in g  fo r th e  exam iner. O n 
th e  o th e r  h a n d , tra n s p o r ta tio n  o f  th e  ta p e  
on slides is m u ch  sim pler, a n d  th is  is a  
considerab le  a d v a n ta g e  i f  th e  m a te ria l h a s  
to  be sen t to  th e  lab o ra to ry .

R e su l t s

Of the 84 girls affected with urinary 
tract infection, 55 were found to have 
Enterobious ova in the anorectal 
scrapings. In the control group, 60 
had pin worm infestation. The differ
ence was not significant (/i2[i]== 0.5843; 
P >  0.3; Table II).
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Among the 37 girls who had reinfec
tion, 24 had enterobiasis, while 31 
were positive among the 47 who had 
had no reinfection. The difference 
was not significant (x2[ij =  0.10985; 
P > 0 .7 ).

Of the 33 girls with monosymptom- 
atic bacteriuria 19 were Enterobius 
positive, while of the 51 patients with 
pyuria 36 were positive. The difference 
was not significant (%2[ij =  1.4114; 
P > 0 .2 ). There was no significant 
difference either if we compared the 
rate of Enterobius infestation among 
the patients with pyuria and the con
trols (jfm =  1.093; P > 0 .2 ).

D iscussion

There are two ways to explain the 
pathological role of enterobiasis in 
urinary tract infection of girls. Accord
ing to the first view, the pin worms 
enter the urethra and the bladder 
carrying the bacteria of the gut [7]. 
Pinworms, however, are enteric para
sites and rarely invade the organism 
outside the gut [1, 6 , 9].The number of 
such cases is extremely small if one 
takes into consideration that 209 mil
lion people in the world were said to 
be infected with Enterobius vermi- 
cularis [8 ], and the number of Entero
bius infections in the USA is estimated 
at 42 million [10].

The other explanation seems more 
plausible: the worms cause perianal 
itching and the patient forces the bac
teria into her urethra when scratching 
herself [5].

Reviewing the literature we found 
two papers claiming for enterobiasis a

pathogenic role in urinary tract in
fection. Mayers and Purvis [5] found 
1 0  positive cases among 26 girls with 
bacteriologically proven urinary tract 
infection, while 24 of the 100 controls 
were infested. If we analyse these data 
statistically, the difference was not 
significant (%2ц] =  2.19; P > 0 .1 ). Of 
Simon’s [7] 28 patients with urinary 
tract infection, 16 had enterobiasis, 
against 6  out of the 113 controls. As 
Welch [11] pointed out, the diagnosis 
of urinary tract infection in these 
cases was unequivocal: no bacterio
logical tests were carried out.

In the present material we found 
no correlation between either urinary 
tract infection and enterobiasis or 
between monosymptomatic bacteriu
ria, pyuria and enterobiasis. There was 
also a lack of correlation between 
pinworm infection and urinary tract 
reinfection.

Thus, according to our results, 
enterobiasis plays no pathogenic role 
in the urinary tract infection of girls.

Since completion of this paper, 35 
new female patients suffering from 
urinary tract infection have been stu
died. Thus, of a total of 119 girls 
with urinary tract infection 80 had 
pinworms (67%) while in the control 
group of 120 patients 7 7 were positive 
for pinworms (64%). The difference 
was not significant (x^j =  0.2482; 
P >  0.5).

R eferences

1. B r o a d b e n t , V.: Children’s worms.
Brit. med. J. 2, 89 (1975).

2. Editorial: Children’s worms. Brit. med.
J. 4, 3 (1974).

Acta raediatrica Academiae Scientiarum Hungaricae 19, 1978



148 G. Jójárt: Enterobiasis

3. G o n d a , É ., K e c s k e m é t i , I . :  U n te r 
s u c h u n g  über H e lm in th e n b e fa ll  von 
K in d e rn  im  S chu la lte r im  K o m ita t  
V eszp rém . P arasit, h u n g . 5 , 259 (1972).

4 . G r a h a m , С. Г .: D evice fo r  d iagnosis 
o f  en te ro b iu s  infection. A m e r. J .  tro p . 
M ed . 2 1 , 159 (1941).

5. M a y e r s , С. P ., P u r v is , R . J . :  M an ifes
ta t io n s  o f pinw orm s. C an ad . m e d . Ass. 
J .  1 0 3 ,  489 (1970).

6. M c D o n a l d , G. S. A . ,H o u e i h a n e , O ’B .: 
E c to p ic  enterobius v e rm ic u la r is . G u t 
1 3 ,  621 (1972).

7. S i m o n , R . D .: P inw orm  in fe s ta t io n  and  
u r in a r y  tr a c t  infection  in  y o u n g  girls. 
A m e r . J .  Dis. Child. 128, 21 (1974).

8. St o l l , N . R .:  T his w orm y  w orld . J .  
P a ra s it .  33, 1 (1947).

9. S y m m e r s , W . S. C.: P a th o lo g y  o f 
o x y u ria sis : w ith  special re fe rence  to  
g ran u lo m as due  to  th e  p resence  o f  Oxy- 
u ris  v e rm icu la ris  (E n te ro b iu s  v e rm i
cu laris) a n d  its  o v a  in  th e  tissues. 
A rch . P a th .  5 0 , 475 (1950).

10. W a r r e n , K . S., M a h m o u d , A . A . F . 
A lg o ry th m s in  th e  d iagnosis an d  m a n 
ag em e n t o f  exo tic  d iseases. V . E n te ro 
b iasis. J .  in fec t. D is. 132, 229 (1975).

11. W e l c h , T . R .:  P in w o rm  in fe s ta tio n  and  
u r in a ry  t r a c t  in fec tion  in  y o u n g  girls. 
A m er. J .  D is. Child. 1 2 8 , 887 (1974).

G. J ó j á é t , M. D. 
District Hospital 
H-2701 Cegléd

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



Acta Paediatrica Academiae Scientiarum Hungaricae, Vol. 19 (2), p p .  149 —156 (1978)

The baseline data of the Hungarian Congenital 
Malformation Register, 1970-1976

By

A. C zE IZ E L

L ab o ra to ry  o f  H u m a n  G enetics, N a tio n a l I n s t i tu te  o f  H yg iene , B u d ap est 

(R eceived  O ctober 1, 1977)

T he b ase line  d a ta  o f the H u n g a rian  C o n g en ita l M alfo rm ation  R e g is te r  
1970— 1976 a re  pu b lish ed  for n a tio n a l a n d  in te rn a tio n a l use and  e v a lu a tio n

The renewed Hungarian Congenital 
Malformation Register (HCMR) was 
launched January 1st, 1970. Its aim 
and function were described earlier 
[1]. The classification of categories 
and subcategories of congenital anom
alies is based on the Internation
al Classification of Diseases (ICD), 
V lllth  Revision, 1965 [3], mainly on 
its Chapter XIV entitled “Congenital 
Anomalies”. But the HCMR shows 
some deviations from the ICD:

(i) All notified congenital anomalies, 
e.g. congenital rubella syndrome, in
born errors of metabolism, congenital 
hernias and tumors, etc., have been 
included.

(ii) A new type of subcategory has 
been established, of the so-called 
“complex” congenital malformation 
which involves two or more notified 
congenital malformations within the 
same organ, e.g. heart, eye, bowels, 
etc.

T a b l e  I

N um ber and  o ccu rren ce  o f  m alform ed b ab ies  in  H u n g a ry , 1970—1976

Year
Live births Stillbirths Total births Number of babies 

with congenital 
malformations

Occurrence of 
malformed babies 

per 1000 total 
birthsNo. % No. % No. %

1970 151,819 99.01 1520 0.99 153,339 100.00 3304 21.55
1971 160,640 99.00 1519 1.00 152,159 100.00 4355 28.62
1972 153,265 99.10 1423 0.90 154,688 100.00 4802 31.04
1973 156,224 99.11 1399 0.89 157,623 100.00 4780 30.33
1974 186,288 99.11 1669 0.89 187,957 100.00 6301 33.52
1975 194,240 99.18 1607 0.82 195,847 100.00 6909 35.53
1976 185,395 99.19 1521 0.81 186,916 100.00 6844 36.56
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Number and occurrence of registered congenitally malformed newborn infants 
according to categories and subcategories of ICD V U Ith  revision in the Hungarian 

Congenital Malformations Register, 1970—1976

T a b l e  I I

ICD
Categories and subcategories

1970 1971 1972 1973 1974 1975 1976

number No. %o No. %o No. %. No. %. No. %o No. Xo No. %

740. Anencephalus 145 0.95 130 0.85 156 1.00 117 0.74 181 0.96 128 0.66 118 0.63
741. Spina bifida 189 1.23 184 1.21 164 1.05 146 0.93 192 1.02 156 0.81 140 0.75
742. Congenital hydrocephalus 48+ 0.31 98 0.64 93 0.60 100 0.63 148 0.79 149 0.77 114 0.61
743.0 Encephalocele 38 0.25 37 0.24 48 0.31 37 0.24 44 0.23 31 0.16 31 0.16
743.1 Microcephalus 12 0.08 23 0.15 22 0.15 10 0.06 28 0.15 29 0.14 22 0.12
743.2**-
743.9

O ther anomalies of nervous 
system

2 0.01 7 0.05 16 0.11 12 0.08 19 0.10 17 0.09 12 0.06

744.0 -
744.1

Anophthalmos and 
microphthalmos

4 0.03 11 0.07 5 0.03 1 0.01 3 0.02 0 3 0.20

744.3
744.2

Congenital cataract 10 0.07 8 0.05 5 0.03 3 0.02 9 0.05 3 0.01 9 0.05

7 4 4 .4 -
744.9

O ther anomalies of eye 13 0.08 24 0.16 22 0.15 28 0.18 21 0.11 23 0.11 15 0.08

745.0
745.2

Anomalies of ear 18 0.12 20 0.13 19 0.12 17 0.11 24 0.13 33 0.17 30 0.16

745.1 Accessory auricle 11 0.07 11 0.07 8 0.05 6 0.04 10 0.05 7 0.03 11 0.06
745.4 Branchial cleft cyst, or fistula; 

preauricular sinus
8 0.05 10 0.07 9 0.06 10 0.06 6 0.03 13 0.07 6 0.03

745.7*
745.5

Torticollis 1 0.01 6 0.04 48 0.31 31 0.20 30 0.16 23 0.11 7 0.04

7 4 5 .8 -
745.9

O ther anomalies of face and 
neck

4 0.03 6 0.04 7 0.05 3 0.02 5 0.03 7 0.03 9 0.05

746.0 Common truncus 6 0.04 6 0.04 10 0.06 6 0.04 13 0.07 13 0.07 9 0.05
746.1 Transposition of great vessels 11 0.07 19 0.12 17 0.12 18 0.11 38 0.20 31 0.17 30 0.16
746.2 Tetralogy of Fallot 16 0.10 26 0.17 14 0.09 17 0.11 19 0.10 18 0.09 22 0.12
746.3 V entricular septal defect 94 0.61 119 0.78 162 1.05 148 0.94 159 0.85 181 0.93 170 0.91
746.4 Atrial septal defect 37 0.24 33 0.22 31 0.20 37 0.24 41 0.22 43 0.22 40 0.21
7 4 6 .5 -
746.8

Other specified anomalies of 
heart

9 0.06 11 0.07 23 0.15 38 0.24 56 0.30 35 0.18 27 0.14

747.7* Complex congenital anomalies 
of heart

33 0.22 48 0.31 44 0.28 63 0.40 67 0.36 73 0.38 61 0.33
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746.9 Unspecified anomalies of heart 116 0.76 182 1.20 166 1.07 170 1.08 237 1.25 348 1.78 307 1.65
747.0 Patent ductus arteriosus 18 0.12 14 0.09 31 0.22 33 0.21 20 0.11 36 0.18 53 0.28
747.1 Coarctation of aorta 1 0.01 4 0.03 6 0.04 7 0.04 6 0.03 13 0.07 9 0.05
747.2 Other anomalies of aorta 4 0.03 21 0.14 18 0.12 15 0.10 24 0.13 30 0.15 21 0.11
747.3

747.4-

Stenosis or atresia of pulmonary 
artery

3 0.02 8 0.05 0 11 0.07 15 0.08 15 0.07 15 0.08

747.6
747.8-
747.8

Other anomalies of 
circulatory system

1 0.01 2 0.01 3 0.02 7 0.04 7 0.04 10 0.05 6 0.03

748. Congenital anomalies of 
respiratory system

13 0.08 25 0.16 29 0.19 26 0.17 28 0.15 31 0.16 29 0.16

749.0 Cleft palate 44 0.29 49 0.32 43 0.28 45 0.29 60 0.32 58 0.30 63 0.33
749.1-
749.2

Cleft lip; cleft palate with 
cleft lip

123 0.80 145 0.95 163 1.05 149 0.95 171 0.91 169 0.87 171 0.91

749.3* Robin anomalad 5 0.03 7 0.05 6 0.04 8 0.05 14 0.07 16 0.08 9 0.05
750.1 Pyloric stenosis 44 0.29 87 0.57 58 0.37 44 0.28 57 0.30 48 0.25 57 0.30
750.2 Tracheo-oesophageal fistula, 

oesophageal atresia and 
stenosis

19 0.12 27 0.18 30 0.19 19 0.12 32 0.17 32 0.16 40 0.21

751.1 Atresia and stenosis of small 
intestine

7 0.05 30 0.20 28 0.18 27 0.17 24 0.13 34 0.17 43 0.23

751.2 Atresia and stenosis of rectum 
and anal canal

24 0.16 32 0.21 16 0.11 35 0.22 33 0.18 39 0.20 31 0.16

751.2 Hirschsprung disease 5 0.03 11 0.07 23 0.15 16 0.10 10 0.05 17 0.09 13 0.07
751.6-

750.0**
750.8-
751.0

Anomalies of gallbladder, bile 
ducts, liver and pancreas

8 0.05 13 0.08 13 0.09 14 0.09 22 0.12 22 0.11 21 0.11

751.4-
751.5
751.8-
751.9

Other anomalies of digestive 
system

5 0.03 22 0.14 18 0.12 17 0.11 43 0.23 21 0.11 29 0.16

752.1 Undescended testicle 26 0.17 38 0.25 90 0.58 88 0.56 110 0.59 169 0.87 168 0.90
752 .2-
752.3

Hypospadias and epispadias 77 0.50 164 1.08 153 0.99 200 1.27 235 1.25 303 1.55 336 1.80

752.4
752.0**

Congenital hydrocele 77 0.50 93 0.61 93 0.60 78 0.49 156 0.83 169 0.87 239 1.28

752 .5 -
752.9

Other anomalies of genital 
organs

26 0.17 12 0.08 18 0.12 17 0.11 16 0.09 21 0.11 19
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T a b l e  i i  (C o n t.)

ICD
Categories and subcategories

1970 1971 1972 1973 1974 1975 1976 +
code

number No. %. No. %. No. %o No. %. No. %. No. %o No. %o

753.0** R enal agenesis 4 0.03 12 0.08 7 0.05 8 0.05 и 0.06 4 0.02 13 0.07
753.01* Caudal regression anomalad 1 0.01 4 0.03 8 0.05 15 0.10 9 0.05 10 0.05 20 0.11
753.02* Triad anomalad 1 0.01 0 — 2 0.01 1 0.01 5 0.03 4 0.02 5 0.03
753.1 Cystic kidney disease 3 0.02 10 0.07 21 0.14 16 0.10 11 0.06 21 0.11 15 0.08
753.2 O bstructive defects of urinary 

trac t
0 — 3 0.02 11 0.07 19 0.12 28 0.15 17 0.09 17 0.09

753.5

7 5 3 .3 -

Exstrophy of u rinary  bladder 
and cloacae

5 0.03 0 5 0.03 8 0.05 8 0.04 12 0.06 9 0.05

753.4
7 5 3 .8 -
753.9
754.0

O ther anomalies of urinary 
system

8 0.05 22 0.14 23 0.15 19 0.12 26 0.14 38 0.19 26 0.14

Clubfoot (congenital) 170 1.11 239 1.57 247 1.60 258 1.64 326 1.73 378 1.94 337 1.81
755.0 Polydactyly 46 0.30 85 0.55 97 0.63 71 0.45 123 0.65 91 0.47 98 0.53
755.01* Polydactily ■ 1 syndactyly 7 0.05 4 0.03 8 0.05 8 0.05 13 0.07 11 0.05 18 0.10
755.1 Syndactyly 19 0.12 38 0.25 46 0.30 34 0.22 44 0.23 67 0.34 43 0.23
7 5 5 .2 - Reduction deform ity of limbs 28 0.18 44 0.29 37 0.24 45 0.29 63 0.34 89 0.46 82 0.44
755.4 
755.6
755.5

Congenital dislocation of hip 572 3.73 722 4.75 809 5.23 854 5.42 1142 6.08 1422 7.26 1514 8.10

7 5 5 .7 - O ther anomalies of limbs 12 0.08 7 0.05 16 0.11 14 0.09 9 0.05 18 0.09 15 0.08
755.9
756.** O ther congenital anomalies of 

musculoskeletal system
20 0.13 22 0.14 15 0.10 23 0.15 30 0.16 25 0.13 23 0.12

757.1
757.0

Pigm ented naevus 37 0.24 20 0.13 44 0.28 35 0.22 52 0.28 74 0.38 102 0.55

7 5 7 .2 -
575.9

O ther anomalies of skin, hair 
and nails

3 0.02 11 0.07 15 0.10 8 0.05 13 0.07 18 0.09 5 0.03

758.2
7 5 8 .0 -

Anomalies of thyroid gland 6 0.04 8 0.05 15 0.10 24 0.15 34 0.18 16 0.08 15 0.08

758.1
758.3

Anomalies of spleen and other 
endocrine glands

1 0.01 2 0.01 0 — 5 0.03 5 0.03 9 0.04 2 0.01

758.9 Unspecified congenital anomaly 0 — 5 0.03 0 — 5 0.03 3 0.02 9 0.04 0 —
759.0 Situs inversus 5 0.03 2 0.01 2 0.01 2 0.01 5 0.03 15 0.07 2 0.01
759.1* Conjoined tw ins 2 0.01 2 0.01 2 0.01 1 0.01 7 0.04 1 0.00 5 0.03
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759.2*

759.211*

Relatively frequent hetero
geneous multiple malfor
mations

Chondrodystrophia 3 0.02
759.212* Osteogenesis imperfecta 7 0.05
759.213* Arthrogryposis 4 0.03
759.22* Structural syndromes due to 11 0.07

759.23*
major gene defect 

Inborn errors of metabolism 6 0.04
759.23* Heredoneuromuscular anomalies 1 0.01
759.3 Down disease 87 0.57
759.4 Other syndromes due to auto 7 0.05

759.5
somal abnormality 

Syndromes due to sex chromo 3 0.02

759.6*
some abnormality 

Structural syndromes due to 3 0.02

759.71*
environmental agents 

Postural associations 83 0.55
759.82*
759.821*

759.8211*

Combinations
Persons with two malformations 
Cardinal malformations 
First group 
Anencephalus 8 0.05
Encephalocele 5 0.03
Spina bifida 14 0.09
Cleft lip; cleft lip with cleft 13 0.08

palate 
Cleft palate 6 0.04
Reduction deformity of limbs 5 0.03
Polydactyly 3 0.02
Syndactyly 7 0.05
Exomphalos 2 0.01
Oesophageal atresia 8 0.05
Atresia of anal canal 8 0.05

759.8212* Second group 
Microcephalus 8 0.05
Hydrocephalus 7 0.05
Anomalies of eye 4 0.03
Clubfoot 6 0.04
Congenital dislocation of hip 6 0.04
Hypospadias 12 0.08

0.08 17 0.12 11 0.07 8 0.04 14 0.07 21 0.11
0.03 9 0.06 5 0.03 4 0.02 7 0.03 5 0.03
0.03 5 0.03 4 0.03 0 — 3 0.01 4 0.02
0.08 10 0.06 12 0.08 18 0.10 26 0.13 10 0.05

0.06 15 0.10 12 0.08 24 0.13 33 0.17 28 0.14
0.02 1 0.01 3 0.02 4 0.02 4 0.02 8 0.04
0.73 128 0.83 136 0.86 175 0.93 168 0.86 169 0.90
0.03 12 0.08 13 0.08 10 0.05 10 0.05 12 0.06

0.02 5 0.03 3 0.02 5 0.03 5 0.02 6 0.03

0.03 0 - 4 0.03 15 0.08 11 0.05 10 0.05

0.72 128 0.83 133 0.85 97 0.52 61 0.31 Г 5 0.21

0.06 16 0.11 22 0.14 18 0.10 18 0.09 16 0.08
0.04 3 0.02 6 0.04 11 0.06 9 0.04 1 0.01
0.11 18 0.12 20 0.13 31 0.16 26 0.13 19 0.10
0.09 19 0.12 30 0.19 11 0.06 22 0.11 24 0.13

0.07 10 0.06 9 0.06 9 0.05 6 0.03 10 0.05
0.02 6 0.04 13 0.08 10 0.05 7 0.03 9 0.05
0.05 14 0.09 8 0.05 9 0.05 12 0.06 10 0.05
0.06 4 0.03 6 0.04 13 0.07 17 0.09 8 0.04
0.05 6 0.04 9 0.06 3 0.02 7 0.03 9 0.05
0.03 5 0.03 7 0.04 6 0.03 8 0.04 3 0.02
0.06 9 0.06 7 0.04 4 0.02 7 0.03 9 0.05

0.03 7 0.05 8 0.05 6 0.03 12 0.06 9 0.05
0.08 16 0.11 18 0.11 15 0.08 14 0.07 16 0.08
0.03 7 0.05 8 0.05 3 0.02 6 0.03 1 0.01
0.07 10 0.06 6 0.04 9 0.05 6 0.03 21 0.11
0.05 19 0.12 15 0.09 26 0.14 26 0.13 34 0.18
0.07 17 0.12 12 0.08 22 0.12 27 0.14 23 0.12
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T a b l e  i i  (C o n t.)

IOD
code

number
Categories and subcategories

1970 1971 1972 1973 1974 1975 1976 +

No. %o No. %. No. y/00 No. %o No. %. No. %. No. %.

Undescended testicles 5 0.03 3 0.02 i i 0.07 5 0.03 9 0.05 10 0.05 и 0.06
Diaphragm atic hernia 5 0.03 5 0.03 4 0.03 5 0.03 4 0.02 6 0.03 7 0.04
Anomalies of heart 19 0.12 29 0.19 43 0.28 40 0.25 36 0.19 43 0.22 48 0.26
Anomalies of urinary  system 0 — 1 0.01 3 0.02 5 0.03 10 0.05 6 0.03 2 0.01
H ernias 11 0.07 11 0.07 14 0.09 11 0.07 10 0.05 12 0.06 18 0.10
Anomalies of skin 7 0.05 8 0.05 4 0.03 6 0.04 4 0.02 6 0.03 3 0.02
O ther anomalies 1 0.01 0 — 1 0.01 1 0.01 0 — 0 — 0 —

759.822*

759.8221*

Persons w ith three or more 
malformations 

F irst group 
Aneneephalus 3 0.02 7 0.05 3 0.02 6 0.04 6 0.03 9 0.04 9 0.05
Encephalocele 1 0.01 3 0.02 1 0.01 4 0.03 0 — 4 0.02 5 0.03
Spina bifida 7 0.05 5 0.03 8 0.05 11 0.07 13 0.07 10 0.05 8 0.04
Cleft lip; cleft lip with cleft 4 0.03 9 0.06 16 0.11 9 0.05 21 0.11 22 0.11 18 0.10

palate 
Cleft palate 5 0.03 10 0.07 9 0.06 2 0.01 6 0.03 7 0.03 14 0.07
Reduction deform ity of limbs 1 0.01 3 0.02 5 0.03 6 0.04 6 0.03 7 0.03 6 0.03
Polydactyly 4 0.03 2 0.01 7 0.05 10 0.06 10 0.05 7 0.03 6 0.03
Syndactyly 3 0.02 3 0.02 3 0.02 3 0.02 4 0.02 6 0.03 0 —
Exomphalos 0 — 2 0.01 4 0.03 3 0.02 2 0.01 5 0.02 0 —
Oesophageal atresia 1 0.01 1 0.01 4 0.03 5 0.03 5 0.03 7 0.03 4 0.02
Atresia o f anal canal 1 0.01 4 0.03 5 0.03 3 0.02 6 0.03 7 0.03 3 0.20

759.8222* Second group 
Microcephalus 2 0.01 6 0.04 2 0.01 3 0.02 6 0.03 7 0.03 1 0.01
Hydrocephalus 1 0.01 2 0.01 5 0.03 7 0.04 4 0.02 5 0.02 4 0.02
Anomalies o f eye 0 — 1 0.01 0 — 1 0.01 2 0.01 0 — 3 0.02
Clubfoot 3 0.02 7 0.05 6 0.04 7 0.04 5 0.03 10 0.05 10 0.05
Congenital dislocation of hip 2 — 1 0.01 1 0.01 1 0.01 2 0.01 3 0.01 5 0.03
Hypospadias 0 — 3 0.02 2 0.01 1 0.01 3 0.02 2 0.01 7 0.04
Undescended testicles 0 — 1 0.01 1 0.01 2 0.01 2 0.01 2 0.01 1 0.01
Diaphragm atic hernia 1 0.01 0 — 2 0.01 0 — 3 0.02 0 — 4 0.02
Anomalies of heart 5 0.03 3 0.02 7 0.05 2 0.01 5 0.03 4 0.02 8 0.40
Anomalies o f u rinary  system 0 — 0 — 0 — 0 — 0 — 0 — 2 0.01
H ernias 0 — 0 — 2 0.01 0 — 0 — 0 — 1 0.01
Anomalies of skin 0 — 0 — 0 — 0 — 0 — 0 0

~
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Other malformations 0 _ 0 _ 0 _ 0 _ 1 0.01 0 _ 0 _
759.9 Multiple congenital anomalies, 

unspecified
27 0.18 20 0.13 25 0.16 38 0.24 57 0.30 5 0.02 5 0.09

550 Inguinal hernia 183 1.19 206 1.35 259 1.67 211 1.34 463 2.46 552 2.84 627 3.35
550.1* Ing. -)- umb. hernia 12 0.08 12 0.08 3 0.02 5 0.03 13 0.07 18 0.09 9 0.05
551.11 Omphalocele, exomphalos 19 0.12 20 0.13 29 0.19 28 0.18 33 0.17 39 0.19 49 0.26
551.12 Umbilical hernia 81 0.53 87 0.57 56 0.36 49 0.31 73 0.39 87 0.45 104 0.56
551.3
551.0

Diaphragmatic hernia 12 0.08 23 0.15 28 0.20 41 0.26 53 0.28 37 0.18 33 0.18

551.2
551.8-
551.9

Other hernia of abdominal
cavity

4 0.03 6 0.04 9 0.06 8 0.05 10 0.05 9 0.04 18 0.10

227. Haemangioma 224 1.46 329 2.16 337 2.18 336 2.13 431 2.29 388 1.98 318 1.70
228. Teratoma 8 0.05 13 0.08 9 0.06 16 0.10 24 0.13 27 0.14 12 0.06

Grand total No. 3304 4356 4802 4778 6308 6904 6844
0//о 21.55 28.63 31.04 30.31 33.56 35.25 36.62

* new subcategory established in the HCMR 
** syndromes are excluded and they are within the three digit category 759
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(iii) An attempt has been made to 
adopt some new international re
commendations for the classification 
of congenital malformations, e.g. 
anomalads [2 ].

(iv) In our definition, multiple 
malformation means two or more ma
jor malformations in different organs 
or tissues of a person without direct 
relation of cause and effect. Thus, 
there is a possibility to exclude the 
confusion caused by two different 
parameter systems: congenital anom
alies and malformed babies.

(v) Regarding multiple malforma
tions (three digit category 759) a new 
classification has been developed in 
order to establish an easier and more 
efficacious evaluation.

This paper contains only the data 
of the HCMR, 1970 1976, without
any evaluation and discussion. Its 
only purpose is to publish the baseline 
data of the HCMR for Hungarian and 
international use and evaluation be
fore the HCMR will be transformed 
from the VII Ith Revision of IC'D into 
the IXth Revision and before a new 
computer programme will be started 
on January 1st, 1978.

All occurrences of the different 
categories and subcategories of con
genitally malformed babies (the so- 
called point-prevalences at birth) are 
calculated per 1000 total births. The 
figures for live births, stillbirths and

total births in Hungary, 1970— 1976, 
are to be found in Table I.

Table II shows only the more 
frequent (with occurrences over 
1 : 30,000 total births) and well- 
defined categories and subcategories 
of congenital anomalies. The rare and 
inaccurately defined or unspecified 
congenital anomahes within each 
three digit code number are collected 
into joint categories.

The results of statistical utilization 
of malformed babies according to the 
month of birth; residence of parents 
(mother); sex ratio; rate of live births 
and still births; infant death; single- 
tons and multiple births ; birth weight 
and other parameters will be published 
later in detail.

These baselinq figures are consid
ered to be the final version of the 
HCMR, 1970—1976. The figures 
deviate somewhat from the earlier 
Hungarian publications (“Annual 
Report of the HCMR”) due to some 
changes in the classifications and 
modifications made after the deadline.
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Experimental production of diseases: Liver. 
Edited by O. E i c h l e r . Heffter-Heubner 
Handbook of Experimental Pharmacology, 
Vol. 16 Part 2. XIV +  377 pages. Springer- 
Verlag, Berlin — Heidelberg—New York 
1976. DM 240,—

Volume 16 of the huge Heffter-Heubner 
“Handbook” consists o f a number of excel
lent monographs on the experimental pro
duction o f diseases. The monograph at 
issue is one of the series. It is a very useful 
work since there is hardly any concise book 
which would offer a survey o f the whole field 
of experimental liver injury. On the other 
hand, it is a sheer impossibility to solve 
the task on 300 odd pages in a manner which 
would m eet the demands of researchers 
interested in a certain kind of hepatic 
lesion. The book opens with the sentence, 
“the literature of experimental hepatotoxic- 
ity  has become so enormous as to over
whelm the effort to summarize the current 
state of knowledge” and the book itself is 
the best proof of this statement being valid 
for the whole contents. N ot as if the book 
would not give a summary of the highest 
level o f its subject and could not serve as 
a source of information on practically all 
the aspests, even the most up-to-date ones, 
o f experimental liver research. This is espe
cially true for the first chapter, Experimen
tal Hepatotoxicity, by H. J. Zimmermann, 
which goes into such details as e.g. to 
devote many pages to the aflatoxins. In the 
next chapters, Mackay deals with the in
fectious and allergic diseases, with an

outstanding part on viral hepatitis, then  
Lesch with radiation injury and Harenberg 
with the experimental production o f gall
stones.

The book will and must be welcomed 
by everybody who wishes to get overall 
information on liver injuries. I t  will, 
however, be a deception to the paediatri
cian, as he will find none of the data o f  the 
vast literature on the effect on the liver 
of the various diets and especially experi
mental protein deficiency, and read some 
questionable statements, for instance that 
congenital toxoplasmosis is usually fatal, 
etc. And research workers and clinicians 
will equally regret the fact that apart from 
its potentiating effect on CC14 toxicity and 
the frequency of cirrhosis, no mention 
whatever is made of alcohol.

P. V. VÉGHELYI

W. K r e s s in  und M. R a u t e n b a c h : Zere
brale Bewegungsstörungen im  Kindesalter. 
152 Seiten mit 38 Abbildungen und 4 
Tabellen. Verlag Volk und Gesundheit, 
Berlin 1976. M 11.—

Das Büchlein gibt eine ausgezeichnete 
Zusammenfassung sämtlicher Probleme, 
die man heutzutage über die zerebralen 
Bewegungsstörungen kennen muß. Diagno
stik, Orthopädie, Rehabilitation, Physio
therapie sowie die Organisation der Thera
pie werden in dieser nützlichen Arbeit er
läutert.

D er d iagnostische A spek t d e r  N eu ro 
logie b e ru h t a u f  der PEiPERschen K lassi-
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fikation , die Autoren zitieren aber auch 
die A rbeiten von T h o m a , P k e c h t l  und 
anderer Verfasser. In der Literatm  findet 
eich eine Reihe von dokumentierten, sich 
au f R eflexe  und Reaktionen beziehenden 
Beobachtungen, wie z. B. die wohlbekann
ten  pathologischen und asymmetrischen  
tonischen  Halsreflexe, der primäre Schreit
reflex  usw. Es ist also kein Wunder, daß 
im  »Fahrplan«, der die Zeitpunkte des Er
scheinens bzw. des Verschwindens der 
R eflex e  in  sich faßt, einige Widersprüche 
zu erkennen sind.

D ie Grundlagen für die Frühdiagnostik 
bilden die wichtigeren Symptome; im 
R ahm en dieses positiven Aspektes werden 
die W ichtigkeit der Frühdiagnose sowie 
die Notwendigkeit der Frühbehandlung 
im Interesse der Vorbeugung der fatalen 
K onsequenzen der komplexen Sym ptom a
tologie nachdrücklich betont.

D a  die Autoren nicht die Absicht h at
ten , die neurophysiologischen D etails der 
zerebralen Bewegungsstörungen ausführ
lich zu  erläutern, vermißt der Leser die dies
bezüglichen Daten. Die klinische neuro
logische Entwicklungslehre beruht auf kli
n ischen Beobachtungen; den Versuchen 
liegen allerdings die Grundbegriffe der 
Neurophysiologie zugrunde. A uf die K ennt
nisse der Entwicklung der Formatio reti
cularis, der Funktion der extrapyramidalen  
W ege und der kortikalen Dominanz auf
gebaut, bieten die Forscher neue K ennt
nisse aus dem Bereich der Neurologie des 
K indesalters.

D as Buch ist ein anschauliches Beispiel 
dafür, w ie man das Wissenswerte kurz und 
bündig zusammenfassen soll.

F . K a t o n a

M. H e e t l : Pädiatrische D ifferentialdia
gnose. X X I I  +  750 Seiten mit 488 teilweise 
farbigen Abbildungen in 676 Einzeldar
stellungen und 156 Tabellen. G. Thieme 
Verlag, Stuttgart 1977. DM 198,—

D er A utor betont, daß die Verfassung 
eines differentialdiagnostischen Lehrbuches

nur teilweise erfolgreich sein kann, da 
dieses sich immer auf die Krankheiten der 
Organsysteme aufgebaute Lehrbücher stü t
zen muß und letztere nicht ersetzen kann. 
Obwohl diese Feststellung richtig ist, erfüllt 
das vorliegende Buch doch restlos seine 
Zielsetzungen und dürfte sich sowohl als 
Lehrbuch wie auch ein Nachschlagewerk 
ausgezeichnet bewähren.

Die Einteilung ist originell und äußerst 
gut. Vor dem Inhaltsverzeichnis finden wir 
eine kurze Einleitung, aus dem der »eilige 
Leser« in 11 Punkte zusammengefaßt ein 
Bild über die Einteilung der 52 K apitel er
hält, die angefangen von den verschiedenen 
Zuständen und Verhaltensformen über die 
Veränderungen der einzelnen Körperregio
nen bis zu den lebensgefährdenden Zustän
den alle Erscheinungen erörtern. Hiernach 
folgt das eigentliche Inhaltsverzeichnis, 
welches die Annäherung des zu lösenden 
Problems, vor allem aufgrund des L eit
sym ptom s, ermöglicht. In den danach 
folgenden einleitenden Worten werden 
unter dem Titel »Von dem Symptom  bis 
zur Diagnose« einige grundlegende Tatsa
chen hervorgehoben.

Die Kapitel befassen sich an Hand der 
Symptome m it der gesamten Kinderheil
kunde: Schmerz, Dyspnoe, Angst, A ppetit
störungen, Schlafstörungen, Schwindel usw., 
um  nur einige zu erwähnen. Die heute in 
den Vordergrund gerückten psychologi
schen Veränderungen bzw. psychischen  
Krankheitszeichen werden in den Abschnit
ten  sehr zeitgemäß vielfach zuerst be
sprochen. Besonders zweckmäßig erscheint 
die Schilderung der verschiedenen Krank
heitsbilder, da die wohlbekannten Krank
heiten lediglich zwecks Verständnis der 
Zusammenhänge ganz kurz und die kompli
zierteren oder selteneren Erkrankungen 
ausführlicher, in mehreren Zusammenhän
gen behandelt werden. Die rasche Diagnose
stellung wird durch Tabellen bedeutend  
gefördert, die die Krankheitsbilder, Labor
befunde und wichtige Faktoren zusammen
fassen. Zur schnellen Orientierung tragen  
auch der gute Aufbau des Textes, die 
Numerierung und drucktechnische M ittel

Acta Paediatrica Academiae Scientiarum Sungaricae 19, 1978



Recensiones 159

bei, und so wird ermöglicht, daß gewisse 
Erscheinungen und Veränderungen an 
mehreren Stellen in mehreren Zusammen
hängen gedeutet werden können. Sehr 
nützlich sind schließlich der Anhang des 
Buches, wo in Tabellen und Abbildungen 
die normalen physiologischen Werte darge
stellt sind, und das ausführliche Sach
register.

Alles in allem, ist die pädiatrische Lite
ratur mit einem die ganze Kinderheilkunde 
von vielen Aspekten umfassenden moder
nen und vortrefflichen Werk bereichert 
worden, das jeder Pädiater in seiner alltäg
lichen Arbeit verwenden kann.

K. Sch m id t

Pädiatrische Intensivm edizin. Herausgege
ben von P. E m m r ic h . X V III +  298 Seiten 
mit 218 Abbildungen und 98 Tabellen. 
G. Thieme Verlag, Stuttgart 1977. DM 
69,—

Das in der Reihe Intensivmedizin — 
Notfallmedizin — Anästhesiologie veröf
fentlichte Buch enthält die Vorträge des in 
Mainz 1976 gehaltenen Symposions, in 6 
Hauptteilen. Der erste befaßt sich mit den 
Problemen des Transportes und der Orga
nisation. Besonders interessant ist der 
Beitrag über den Neugeborenentransport 
(Meyer und Dangel). Im  Rahmen des 2. 
Hauptthemas werden die neuen Beatmungs
verfahren behandelt. In einigen Vorträgen 
werden die vergleichenden Untersuchungen 
mit verschiedenen Beatmungsapparaten, 
in anderen die Ergebnisse mit neu kon
struierten Respiratoren m itgeteilt. Hier 
wird auch die Lungenblutung im Neuge- 
borenenalter nach Ätiologie und Therapie 
gruppiert besprochen (Saule und Mitarb.). 
Bei infolge hypoxisch und azidotisch be
dingter Insuffizienz der linken Kammer 
herbeigeführten Lungenblutung wird eine 
Respiratorbehandlung m it erhöhtem Aus
atmungsenddruck angewandt. Weitere Vor
träge sind der assistierten bzw. kontrollier
ten Respiratorbehandlung der Neugeboren

en gewidm et, wobei die Bedeutung der 
ständigen und fortlaufenden Messung der 
Blutgaswerte und der transkutanen РОг- 
Messimg und der Kardiorespirographie her
vorgehoben werden.

Man erhält einen guten Überblick über 
die kardiologischen Probleme des Säug
lings- und Kindesalters. Im 6. Teil wird 
über die bei der pädiatrischen Intensiv
therapie auftretende Sepsis, deren E n t
stehung und Vorbeugung berichtet. Sym p
tomatologie, Therapie und Prognose werden 
auch eingehend erörtert. Im  letzten Teil 
werden in freien Vorträgen in erster Reihe 
die Fragen der Beatmung und parenteralen 
Ernährung, die Behandlung der H yper
therm ie, ferner chirurgische Themen, die 
Behandlung von Verbrennungen und psy
chologische Probleme erläutert.

Dieser in der INA-Schriftreihe erschie
nene Band berichtet über viele neue Fragen, 
besonders jene der Intensivbetreuung von 
Früh- und Neugeborenen, und wird für 
jeden Neonatologen und sich m it Intensiv
therapie befassenden Arzt eine interessante 
und nützliche Lektüre sein.

B. B ük y

P. W u n d e r l ic h : Kinderärztliche D ifferen
tialdiagnostik. X II -j- 231 Seiten m it II  
Abbildungen und 19 Tabellen. Theodor 
Steinkopff, Dresden 1977. M 18,—

D as Buch wendet sich an Medizinstu
denten und Ärzte, die keine Fachärzte der 
Kinderheilkunde sind. Es besteht aus einem  
die allgemeinen Gesichtspunkte und einem  
die aus Leitsymptomen ausgehenden D iffe
rentialdiagnosen enthaltenden Teil.

Im  allgemeinen Teil gibt der Verfasser 
einige Ratschläge zur Aufnahme der 
Anamnese, Technik der physikalischen  
Untersuchung und Altersabhängigkeit der 
Symptom e. Die Besonderheiten des N euge
borenen werden hervorgehoben.

Der zweite Teil befaßt sich m it der 
differentialdiagnostischen Bedeutung der 
einzelnen Symptome. Die häufigsten Fie-
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berursachen sind in einer Tabelle zusam
m engefaßt, die aber nicht als vollständig 
betrachtet werden kann. Schmerzen werden 
aufgrund ihrer Lokalisation erörtert (Kopf-, 
Ohren-, Nasen-, Hals-, Brustkorb-, Bauch
schm erzen). Gesonderte Abschnitte schil
dern die m it Husten und Atem not, Erbre
chen, Durchfall und Verstopfung, Blässe, 
E xanthem , Ikterus, Zyanose, Schwellungen 
der Organe einhergehenden Krankheits
bilder. Der diagnostischen Bedeutung der 
Bewußtlosigkeit, Krämpfe, Lähmungen 
und Blutungen sind weitere Abschnitte 
gew idm et. Schließlich werden die möglichen 
Ursachen von Störungen der Gewichts
zunahm e, des Wachstums und der Sinnes
organe besprochen.

E in  in Dezimalsystem geordnetes In
haltsverzeichnis, ein genaues Sachregister, 
mehrere Diagramme, Tabellen und Merk
sätze tragen zur Überblicklichkeit des 
Büchleins bei, so daß der Leser, trotz der 
äußerst knappen Form, sich rasch orientie
ren und über zeitgemäße Anschauungen 
informieren kann.

E .  C s e r h á t i

P. G e g e s i  K is s : Erfahrungen über kinder- 
klinische Psychopathologie. 341 Seiten. 
Akadém iai Kiadó, Budapest 1976.

E ines der eingehendst bearbeiteten Ge
biete der Psychologie ist die Entwicklungä- 
psychologie, innerhalb deren sich die zahl
reichsten Publikationen m it den betreffen
den Fragen des Kindesalters befassen. Die 
Erklärung hierfür dürfte jener Umstand 
sein, daß die Beobachtung des Kindes
alters leichter ist, weil zu dieser Zeit die 
Kinder einander ähnlicher sind als in der 
späteren Jugend. Im Kleinkindesalter ge
stalten  sich die psychischen Manifestatio
nen wegen der Identität der biologischen 
und psychologischen Entwicklung ziemlich 
gleichartig und da die Offenbarungen indi
vidueller Variationen beschränkt sind, 
bietet sich die Möglichkeit zur Verallge
meinerung. Die Kinderpsychologie hat je
doch ein engeres und sehr wichtiges Gebiet,

welches die allgemeine Kinderheilkunde als 
Stütze benötigt, und das ist die entspre
chende Erklärung der psychischen Mani
festationen des kranken Kindes. Gerade 
für die Praxis der Kinderheilkunde bietet 
das vorliegende Werk eine Hilfe und viel 
Neues. Die sich auf mehr als vier Jahr
zehnte erstreckenden Erfahrungen bei 
einem riesigen Krankengut bilden die 
Grundlage dieser Arbeit, mit einem beach
tenswerten Anspruch auf die womöglich 
vollständige Systematisierung der Erschei
nungsformen der körperlichen und psychi
schen Abnormitäten im Säuglings- und 
Kleinkindesalter.

Der erste Teil des Buches behandelt das 
Thema in seinen allgemeinen, der zweite 
in den klinischen Zusammenhängen.

Im  allgemeinen Teil untersucht der 
Autor die Zusammenhänge von Gesundheit 
und Krankheit, die psychischen Schädi
gungen durch die Außen- und Innenwelt, 
die Pathogene, die Probleme der kinder
klinischen Psychopathologie, und dies in 
einem ganz individuellen Ton, m it indivi
duellen Aperçus. In diesem Teil findet man 
eine Reihe von neuen, Theorie und Praxis 
betreffenden Kenntnissen, von denen einige, 
wie z. B. die Auffassung der Persönlich
keit, Einordnungsmechanismen dergefühls- 
mäßigen und anderen Persönlichkeitsele
m ente usw. zur Diskussion inspirieren; letz
terer Umstand soll jedoch als Verdienst 
verzeichnet werden, da sich hier ein lohnen
des Diskussionsmaterial bietet.

Der zweite, klinische Teil kann auf das 
Interesse von Pädiatern, Psychologen und 
Pädagogen rechnen, indem er sowohl für 
die praktische Arbeit als auch bei der Aus
bildung gut verwertbare Kenntnisse ver
m ittelt.

L. B a e t h a

G. Sc h e t t l e r , H. Gr e t e n , G. Sc h l ie r e , 
D. Se id e l : Fettstoff Wechsel. Stoffwechsel
krankheiten, 4. Teil. X X IV  -f- 761 Seiten, 
m it 166 zum Teil farbigen Abbildungen und 
61 Tabellen. Springer Verlag, Berlin— 
Heidelberg —New York 1976. Preis DM 
370,—
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Die Störungen des Lipidstoffwechsels 
berühren zahlreiche Bereiche der ärzt
lichen Tätigkeit und sind die häufigsten 
Risikofaktoren arteriosklerotischer Er
krankungen. Die Verfasser folgten in der 
Einteilung der Hyperlipoidosen dem von 
Fredrickson vorgeschlagenen Schema. Ein 
Vergleich der vorliegenden Darstellung der 
verschiedenen Lipoidosen mit den entspre
chenden Kapiteln im Handbuch von 1955 
zeigt, daß hier die Ätiologie weitgehend 
geklärt wurde.

Das Buch teilt sich in 6 große Kapitel. 
Im ersten werden die Lipide, zuerst die 
Triglyceride aufgrund der engen Beziehun
gen, welche zwischen der Hypertriglyce- 
ridämie und den Gefäßerkrankungen beste
hen, besprochen. Das Kapitel über Chole
sterin betont die Bedeutung der Hyper- 
cholesterinämie in den atheromatotischen 
Prozessen. Die folgenden vielfältigen bio
logischen Funktionen der Phospholipide 
werden ebenfalls eingehend behandelt: 
osmotische Regulation, potential-gekoppel
te Anabol- und Katabolvorgänge, Redox
reaktionen, Energietransformat ionén bei 
Photosynthese und oxydativer Phosphory
lierung, ferner Bindungsvermittlungen 
zwischen Proteinen und Neutrallipiden. Es 
wird versucht, diese Funktionen der Phos
pholipide aus ihren Molekulareigenschaften 
abzuleiten.

Das zweite Kapitel befaßt sich mit der 
Chemie, Physiologie und Pathophysiologie 
der Lipoproteine. Natürlich liegt in diesem 
Kapitel die Bedeutung der Elektrophorese 
im Vordergrund. Hinsichtlich der medizini
schen Forschung war die Erkenntnis der 
Lipoproteinmangel-Syndrome (z. B. Tan- 
giersche Krankheit, Alpha-Beta-Lipopro- 
teinämie) sowie der pathologischen Lipo
proteine (wie Lipoprotein X  bei obstrukti
ver Lebererkrankung) sehr wichtig. Nach 
dem spezifischen Gewicht unterscheidet 
man Chylomikronen, Very Low Density 
Lipoproteine (VLDL), Low Density Lipo
proteine (LDL) und High Density Lipo
proteine (HDL).

Der dritte Teil befaßt sich mit den ver
schiedenen Formen der Hyperlipoprotein-

ämien, — dieses Kapitel ist für den Klini
ker von besonderer Bedeutung. Für den 
Typ I, der Hyperlipoproteinämien ist die 
erhöhte Plasmalipidkonzentration bezeich
nend, die eine Folge der Zunahme der 
Chylomikronen ist. Die Krankheit wird 
auch als idiopathische Lipämie, familiäre 
Hyperchylomikronämie oder fettinduzierte 
Hyperlipämie bezeichnet. Ursache der 
Erkrankung ist die Störung der enzym ati
schen Spaltung der Chylomikronen. Sekun
däre Formen kommen bei den verschiede
nen Dysglobulinämien und Lupus erythe
matosus vor. Die Therapie besteht in der 
starken Reduzierung des Nahrungsfettes. 
Typ II der Hyperlipoproteinämien ist 
durch eine erhöhte Beta-Lipoprotein
konzentration charakterisiert. Sekundäre 
Formen entwickeln sich bei Patienten  mit 
Hyperthyreose und Nephrose. In  den 
H om ozygoten kommen Cholesterinwerte 
über 1000 mg% vor, in den Heterozygoten  
findet man Werte von 300—500 mg%. 
Dieser Typ der Hyperlipoidämie ist bereits 
im Kindesalter, im Falle von familiärem  
Auftritt sogar schon bei Neugeborenen er
kennbar. Zwecks Verhütung kardiovas
kulärer Komplikationen ist die frühzeitige 
Behandlung durchaus begründet.

Beim Typ III handelt es sich um eine 
Dis-Betalipoproteinämie. Das abnormale 
Lipoprotein (Beta-VLDL) erstreckt sich 
zwischen Beta und Alpha2, und wird in
folge seiner Eigenartigkeit auch »Floating 
Beta« genannt. Es enthält mehr Choleste
rin als Triglyceride. Hierbei handelt es 
sich um eine spezielle metabolische Störung 
(metabolic error) des VLDL-Katabolis- 
mus.

Die Hyperlipoproteinämie des Typs IV 
ist durch die Zunahme des VLDL gekenn
zeichnet, — der Chylomikronspiegel ist 
nicht erhöht. Die charakteristische Zu
nahme des Plasmatriglycerids ist endogenen 
Ursprungs. Sekundäre Formen kommen 
bei zahlreichen Krankheiten, z. B. im 
Zusammenhang mit Diabetes vor.

Der fünfte Typ ist die familiäre Hyper- 
Prä-Beta-Lipoproteinämie und Hyper
chylomikronämie. Er ist die Kombination
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der Zunahme der exogenen und endogenen 
Triglyceride (Chylomikronen und VLDL). 
Man unterscheidet eine primäre und eine 
sekundäre Form. Die sekundären Formen 
können Begleiterscheinungen von anderen 
K rankheiten, wie Dis-Globulinämien, Al
koholism us, Pankreatitis sein. In einem 
ausführlichen Kapitel werden die sekundä
ren Hyperlipoproteinämien besprochen : 
D iabetes mellitus, Nierenkrankheiten, Er
krankungen der Schilddrüse, Pankreatitis, 
Infektionskrankheiten,[abnormaler Gamma
globulin- und Lipoproteinstoffwechsel sowie 
Fettstoffwechselstörungen bei Schwanger
schaft und bei Gebrauch von kontrazep
tiven  M itteln.

Im  vierten Kapitel wird die Frage der 
Hypolipoproteinämien, — wie z. B. die 
ziem lich selten auftretende Tangiersche 
K rankheit besprochen.

Im  Buch werden die Hypo-Beta-Lipo- 
proteinäm ien eingehend behandelt. Im 
Plasm a befinden sich keine Chylomikronen, 
ebenso fehlen VLDL und die LDL-Lipo- 
proteine. Diese Krankheit ist m it einer 
Symptomengruppe vergesellschaftet, in der 
gastrointestinale, neuro-muskuläre und 
Augensym ptom e mit charakteristischen 
häm atologischen Veränderungen (Acantho- 
cyten) dominieren.

D er letzte Teil des Buches befaßt sich 
m it den Lipidosen. Hierher gehören die 
Niem ann-Picksche Krankheit, die Gaucher- 
sche Krankheit, die metachromatische 
Leukodystrophie (sulfatide Lipidose), die 
Fabrysche Krankheit, die Gangliosiden 
wie die Tay-Sachssche Krankheit (amauro
tische Idiotie) sowie die Refsumsche 
Krankheit (eine Störung der Phytansäure- 
Lagerung).

W ir empfehlen dieses beispielhafte Buch 
denjenigen Lesern, die umfangreiche 
K enntnisse von hohem N iveau in der Frage 
des Fettstoffwechsels erwerben wollen. 
Das B uch gibt selbst über die seltensten  
K rankheiten ausführliche Informationen 
und reichliche Literaturangaben.

L. B arta

Fettemulsionen in  der parenteralen E rnäh
rung. Herausgegeben von A. W r e t l in d , 
R . F r e y , K. E y r ic k , H. M a k o w s k i. 
X  +  222 Seiten mit 95 Abbildungen. 
Springer-Verlag, Berlin—Heidelberg—New  
York 1977. DM 48,—

The hook contains the material o f a 
Symposion held in Stockholm, June 1976. 
Scandinavian, German, Swiss and British 
participants presented 17 papers and 
discussed relevant problems o f parenteral 
nutrition. The title of the book is somewhat 
misleading since about half o f the papers 
deal w ith  total parenteral nutrition (TPN) 
in general and offer no or very few data 
on lipid infusion in particular.

Two separate lectures (Wolfram et al. 
and Eckhart et al.) report on linoleic acid 
deficiency (markedly decreased serum  
levels) in chronic malnutrition and in post
operative and polytraumatized patients. 
The essential fatty acid deficiency could 
be prevented in these cases by the infusion 
of fat (Tempel et al.).

Several authors emphasize further two 
advantages o f lipids in TPN. Greater 
calorie intake can be achieved in smaller 
volume and the osmolality o f the solution  
remains low as compared to the hypertonic 
carbohydrate mixtures. This lessens the 
osm otic load and allows to administer the 
solutions into peripheral veins instead of 
using central venous catheters.

The possible toxic effects and the opti
mum lipid composition of fat solutions have 
long been debated. Huth et al. describe a 
series o f  experimental studies. W hen fat 
emulsions based upon cotton seed oil were 
compared with those based upon soy-bean  
oil (Intralipid), the coagulation disturbance 
was less marked after the infusion o f soy
bean oil emulsions.

Liljedahl et al. report about 4 patients 
with 80—85% burns who received 50 to  
70 litres o f  20% Intralipid without any 
signs o f liver damage. In the study of 
Zumtobel et al. malnourished patients with 
liver damage of various aetiology (obstruc
tive jaundice, hepatitis, cirrhosis, etc.) were
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fed postoperatively by TPN  for 10—30 
days receiving 500 ml 20% Intralipid 
daily. Liver function tests did not deterio
rate during this period.

Pohlandt’s group presented data on the 
tolerance of intravenous fat in infants and 
premature babies. In three series o f studies 
they gradually increased the dosage of 
neutral fat from 2 to  3 to 4 g/kg body 
weight/day. Intralipid was well tolerated 
without signs of undesired side-effects. The 
infusion of > 3  g/kg fat increased plasma 
glycerol levels and fat utilization was 
reduced in hypoxia, acidosis and severe 
infection.

These papers are followed by an excel
lent review by A. Wretlind, and finally by 
a short summary o f the discussions.

Most of the illustrations are clearly 
printed and ample references are given 
after each lecture. The volume offers 
valuable information for physicians, sur
geons, paediatricians, especially for those 
working in intensive care units.

G. So ltész

E. Sc h m id t-K o l m e r : Z um  E in flu ß  von 
Fam ilie und K rippe au f die Entwicklung  
von K indern in  der frühen K indheit. 
»Hygiene in Kinderkollektiven«, Band 2. 
326 Seiten mit 52 Abbildungen und 96 
Tabellen. Verlag Volk und Gesundheit, 
Berlin 1977. M 23,—

An Hand eines Entwicklungsbogens, 
der 144 Fragen enthält, wurden in 70 
Kleinkinder-Institutionen der DDR 6000 
Krippenkinder zwischen 1971 — 73 unter
sucht. D ie Vermessung vollzogen die 
Krippen-Erzieher, die die Kinder pflegten, 
von Lebensquartal zu Lebensquartal, über 
mehrere Jahre. Die Entwicklung wurde in 
6 Gebiete geteilt: I. Selbstbedienung, II. 
Motorik, III. Spieltätigkeit, IV. kognitives 
Verhalten, Sprache und Denken, V. musika
lische Tätigkeiten, VI. soziales Verhalten.

Die Gesichtspunkte der Aufarbeitung 
sind: die Altersgruppe der Kinder, Ge

schlecht, Familien-Situation, Kinderzahl in 
der Familie, Schulbildung der Eltern, 
Berufsbildung der Eltern, Gewicht und 
Länge der Kinder, Häufigkeit der Erkran
kungen in dem untersuchten Vierteljahr, — 
in Relation zur Kapazität der Institutionen, 
der differenten Arbeitszeit der Institution, 
der Qualifikation der dort Arbeitenden. 
Die Daten wurden auch zueinander in Rela
tion gebracht.

In  dem umfangreichsten K apitel (185 
S.) wird die Entwicklung der Kinder analy
siert und in Relation mit den oben genann
ten  Faktoren aufgearbeitet. Ferner wurden 
mündlich und mittels eines Fragebogens 
von 64 Fragen die Eltern der Kinder von 
69 Krippen befragt. Insgesam t wurden 
1566 Fragebogen aufgearbeitet. Untersucht 
wurde das Verhalten der Eltern und deren 
Wirkung auf die Entwicklung der Kinder.

In  der Schlußfolgerung wird nebst zahl
reichen Teilresultaten festgestellt, daß die 
Einflüsse der Familien- und der Krippen
erziehung voneinander nicht zu trennen 
sind. Für das Wohl des einzelnen Kindes, 
wie ganzer Kindergruppen, ist das harmo
nische Zusammenwirken guter objektiver 
wie subjektiver Lebens- und Erziehungs
bedingungen in Familie und Krippe aus
schlaggebend.

Die im Buche enthaltenen zahlenmäßi
gen Aufarbeitungen sind in gut übersicht
lichen Tabellen und Abbildungen reichlich 
analysiert.

E. P ik l e r

A. P e t e r s : Bewegungsanalysen und Bewe
gungstherapie im  Säuglings- und  K lein
kindalter. 138 Seiten. Gustav Fischer Ver
lag, Stuttgart—New York 1977. DM 22,—

Das m it geistreichen Zeichnungen reich
lich illustrierte und mit ausgiebigem Litera
turverzeichnis versehene Buch behandelt 
verschiedene Griffe in der heilgymnasti- 
schen Behandlung, mit deren Hilfe man 
aus verschiedenen Ausgangsstellungen be
stim mte Bewegungsfolgen (Reflexe, Lage-
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reaktionen) in verschiedenen Körperteilen 
einzeln oder gemeinsam auslösen kann.

Im  einleitenden Abschnitt — nach 
einer kurzen und ein wenig sprunghaften 
Zusammenfassung des Wahrnehmungs- 
Verhaltens und der m otorischen Entwick- 
kung des Säuglings — findet m an  als Aus
gangspunkt die Denver-Tabelle, ferner eine 
nach verschiedenen Autoren (Gesell, Herz- 
ka, V ojta, Müller, Hellbrügge, Pechstein) 
zusammengestellte Entwicklungstabelle 
und eine Tabelle der Lage-Reaktionen von 
Vojta.

D as Buch kann als nützliche Hilfe für 
Heilgym nastiker angesehen werden, be
sonders bei jenen Kindern, die m ental in 
den Verlauf ihrer Übungen n icht einbezo
gen werden können. Obzwar der Unter
tite l »Beispiele zur Förderung der senso- 
m otoriechen Entwicklung« lautet und teil
weise auch für »lediglich m otorisch retar
dierte« Kinder empfohlen wird, ist das 
Buch zu diesem Zwecke nicht zu empfehlen, 
auch nicht für behinderte Kinder, mit 
denen eine Interaktion m öglich ist, denn 
schon von den ersten W ochen an  ist der 
Säugling nicht nur als R eflex-O bjekt zu 
betrachten und zu behandeln. Man kann 
und soll bei seiner Behandlung auf seine 
In itia tive, sein Interesse bauen. Vor allem 
wäre es nicht angebracht, die normale 
Bewegungsentwicklung des Säuglings und 
Kleinkindes auf diese W eise fördern zu 
wollen.

E .  P ik lek

H .-W . K b e y s e l : D-Penicillamin. 216 Seiten 
m it 20 Einzeldarstellungen und 49 Abbil
dungen. F. К. Schattauer Verlag, Stutt
gart—N ew  York 1977. DM 38 .—

D ie Monographie, die m it der Unter
stützung der Firma Knoll A. G. (Lud
wigshafen) herausgegeben wurde, enthält 
außer den für den praktizierenden Arzt 
nötigen Kenntnissen eine auch vom  theore
tischen Standpunkt aus w ertvolle Zusam

menfassung inbezug auf den Wirkungs
mechanismus bzw. die multilaterale thera
peutische Anwendung des auf eine insge
samt zweijahrzehntige Vergangenheit zu
rückblickenden D-Penicillamins. Die A uto
ren der einzelnen Kapitel — alle promi
nente Vertreter ihres Fachgebietes — er
läutern aufgrund einheitlicher Stellung
nahme die wesentlichen Ergebnisse der in 
den letzten Jahren besonders intensiven  
und m it zahlreichen neuen Gebieten be
reicherten D-Penicillamin-Forschungen, 
und während sie die bereits als bewiesen 
betrachtbaren Daten unterstreichen, be
fassen sie sich nur beiläufig mit den um strit
tenen Fragen. Die ausgezeichnet abgefaßte 
Monographie gliedert sich in drei große 
Teile.

Im I. Teil findet sich die ausführliche 
Erläuterung der Pharmakochemie, Pharma
kologie, Toxikologie und der bisher bekann
ten wichtigsten Angriffspunkte des Medi
kaments: Chelatbildung, antiexsudativer 
Effekt, Mesenchymsuppression sowie der 
die humorale und zelluläre Immunantwort 
betreffende Einfluß. Äußerst eindrucksvoll 
ist das von Sch um a cher  geschriebene 
Kapitel, m it seiner anschaulichen Darstel
lung der Entstehung der humoralen und 
zellulären Immunantwort sowie der genauen 
Bestimm ung jener Punkte, wo das D -Peni
cillamin seine immunosuppressive Wirkung 
entfalten kann.

Der II. Teil enthält die kurze Beschrei
bung der Krankheiten, in denen das D-Pe- 
nicillamin eine erfolgreiche Anwendung 
fand: Wilsonsche-Krankheit, Schwer
m etallvergiftungen, Zystinurie, chronische 
Polyarthritis und Hepatitis, progressive 
Sklerodermie, Lungenfibrose, Sclerosis 
multiplex und Schizophrenie.

Der III. Teil ist folgenden Themen ge
widmet : Nebenwirkungen des Medika
ments, molekularbiologische Untersuchun
gen, optim ale Dosierung in den angeführten 
Krankheiten sowie biochemische Methoden. 
In Zusammenhang mit den unerwünschten 
Wirkungen wird betont, daß diese in über
wiegender Mehrheit der Fälle bei Langzeit
therapie auftreten, dosisabhängig sind, und
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nach Einstellung der Medikation in kurzer 
Zeit verschwinden.

Alles in allem darf festgestellt werden, 
daß die Monographie für die sich für das 
D-Penicillamin interessierenden theoreti
schen und praktischen Ärzte leicht zugäng
liche, sorgfältig ausgewählte und kontrol
lierte Informationen sowie einen ausführ
lichen Überblick der Literatur bietet — 
obwohl ich persönlich gerne auch über die 
erfolgreiche Anwendung des Mittels bei 
neonataler Gelbsucht gelesen hätte.

L . L akatos

Medical Genetics. G. Sza bó , Z. P a p p . 
Proceedings of the Symposium at Deb
recen— Hajdúszoboszló, Hungary, April 
1976. International Congress Series No. 
428. 911 pages. Excerpta Medica, Amster
dam —Oxford, and Akadémiai Kiadó, 
Budapest 1977.

The book contains 109 papers presented  
as lectures or posters. The papers, accord
ing to  the main topics of the Symposium, 
are grouped as follows: I. chromosome m ap
ping and clinical cytogenetics; II. popula
tion genetics and congenital m alforma
tions; III . prenatal diagnosis and genetic 
counselling; IV. haemoglobinopathies and 
immunogenetics. They cover the m ajority 
of the current clinical and research problems 
of medical genetics.

The participants, many of them  inter
nationally known experts, surveyed practi
cally all the pertaining fields and associated  
topics and presented the most recent re
sults o f  research.

The volume is a considerable help in 
the advancem ent of medical genetics. It  
is o f outstanding interest for clinicians and 
research workers concerned with genetics 
and related topics and can sincerely be re
commended also to undergraduate and 
postgraduate students.

P. Kiss
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ACTA PAEDIATRICA

ТОМ Х 1 Х -В Ы П . 2

Р Е ЗЮ М Е

Ф О Р М И Р О В А Н И Е  В Л И Я Н И Я  Д Р У Г  
Н А  Д Р У Г А  С О М А ТИ КИ  И П С И Х И К И  

В  Д Е Т С К О М  В О ЗР А С Т Е

П. ГЕГЕШ И КИШШ

В  н астоящ ей  статье автор п одр обно  
р а зб и р а ет  су щ н о ст ь  понятий «соматика» и 
«психика» с  целью  четкой ф орм улировки  
в л и ян и я  д р у г  на д р у га  и зави си м рсти  д р у г  
от д р у г а  ч еловеч еск и х сом атики и психики . 
С ом атика — это обы чно действительная дл я  
к а ж д о г о  ч еловека, оп р еделен н ая  м орф оло
ги ч еск ая  и ф унк цион альн ая  систем а. Она  
п о -св о ем у  ф орм и руется  в к аж дом  человеке  
в н ор м ал ьн ы х у с л о в и я х  со гл асн о  задан ной  
пр ограм м е в ф и логен езе . П си хи к а  ж е  я в л я 
ется  и н ди в и дуал ьн о  склады ваю щ ейся оп р е
д ел ен н ой  ф унк цион альн ой  стр у к ту р о й . Она 
ф ор м и р уется  в онтоген еза  под воздействием  
с и м б и о за  с  о к р уж аю щ ей  ср едой  в п р оц ессе  
и н ди в и дуал ьн ой  внутрен ней  переработк и .

В  стать е  подр обн о  рассм атр ивается  
б е зу сл о в н а я  и усл ов н ая  реф лекторная д е я 
т ел ь н о сть , и внутри нее — у сл ов н о-р еф л ек 
т ор н ая  н адстрой к а н ад  безусл овны м и реф 
лек сам и .

О б с у ж д а е т с я , на осн ове как ого  м еха-  
н и хм а ф ор м и р уется  человеческая психи ка у  
к а ж д о г о  ин ди ви дуум а , и д а л ее , в чем она  
п р о я в л я е т ся  п осл е  того, как  у ж е  сф орм и
р ов ал ась .

А втор  зн ак ом и т с  трактовкой стр уктуры  
ч ел ов еч еск ой  пси хи к и : дает  опи сан ие с и 
стем  и с у щ н о ст и  созн ательн ы х и б ессо зн а 
тел ь н ы х ф ункций .

П р о я в л ен и е  прин ятия формы системы  
взаи м н ого  вли яни я сом атики и п сихи ки  и 
за в и си м о ст и  и х  д р у г  от д р у га  — и лич
ность .

А в тор  статьи п одр обн о о б с у ж д а е т  свое  
п он и м ан и е ли чн ости . В ы деляет «актуаль
ную » л и ч н ость , затем  д а ет  оп и сан и е- с т р у к 
туры  л и чн ости .

З а к о м и т  с  п о л о ж ен и ем , по котором у  
в заи м н ое вли ян и е сом ати ки  и пси хи к и  друг

на д р у г а  вы зы вает в ч еловеке со в р ем ен н о го  
общ ества  соц и ал и зи р ован н ую  гум ан и зац и ю  
ж и зн ен н ы х  процессов . О писы вает п р оцессы  
гум ан и зац и и .

В  стать е  приводятся прим еры  и з  к л и н и 
к и  о вли яни и  д р у г  на д р у га  сом а ти к и  и 
п си х и к и : о сом ато-п си хи ч еск и х  и п с и х о 
сом ати ч еск и х  п р оц ессах .

В  зак лю ч ен и е автор д ел а ет  вы воды  от
н оси тел ь н о  практики восп и тан и я .

У Р О В Е Н Ь  С Ы В О РО Т О Ч Н О Г О  Ж Е Л Е З А  
П Р И  О С Т РО Й  Л И М Ф О Б Л А С Т О ЗН О Й  

Л Е Й К Е М И И

Л . ЛЕГУТКО

М етодом  атом абсор бци онн ой  сп е к т р о 
м етр и и  оп р едел ял и  ур овен ь  ж е л е з а  в сы 
вор отк е  крови у  57 д етей , с тр а д а ю щ и х  
о стр ой  ф ормой ли м ф областозн ой  лей к ем и и . 
У р о в ен ь  ж е л е за  м енялся  в за в и си м о ст и  от 
ак ти вн ости  болезни . Самый вы соки й  у р о 
вень набл ю дался  у н ел еч ен н ы х детей. 
В м ест е  с  норм ализацией картины  к о стн ого  
м о зга  с н и ж а л с я  уровень ж е л е з а  в  сы ворот
к е. С н и ж ал ся  от т а к ж е в с л у ч а е  орган н ой  
л о к а л и за ц и и  и при и н ф ек ц и я х  в п ер и од  
р ем и сси й . И зм енения уров н я  сы вороточ н о
го  ж е л е з а  предоставляю т х а р ак тер н ы е д а н 
ны е в х о д е  лечения этого за б о л е в а н и я .

Д А Л Ь Н Е Й Ш Е Е  Ф И З И Ч Е С К О Е  
Р А З В И Т И Е  Н О В О Р О Ж Д Е Н Н Ы Х ,  

Р О Д И В Ш И Х С Я  С М А Л Ы М  ВЕС О М  
О Т Н О С И Т Е Л Ь Н О  С Р О К О В  

Б Е Р Е М Е Н Н О С Т И

П . ТОТ, Ш. ПЕЧИ, Ж . СЕЛИ Д, И. ХОРВАТ, 
Б . Ф ЕРЕН Ц  и К. М ЕХЕШ

А вторы  и сследовали  ф и зи ч еск ое  р азв и 
тие 188 детей , роди вш и хся  с  н и зк и м  весом  
о тн оси тел ьн о  ср ок а  б ер ем ен н о сти , и 225



д ет е й , р о д и в ш и х ся  с  весом , со о тв ет ст в у 
ю щ им  с р о к у  берем ен ности . О к а за л о сь , что 
в е с , д л и н а  тела, о к р у ж н о с т ь  головы  и 
в о зр а с т  ок остен ен и я  детей  с  внутрим аточ- 
ны м отстав ан и ем  развития ещ е и в тр ехл ет
ием  в о зр а ст е  бы ли зн ачи тельн о м еньш е, чем  
в к о н т р о л ь н о й  гр у п п е , а т а к ж е  чем с та н 
д а р т н ы е зн ач ен и я  в Е в р о п е  и в В ен гр и и .

1 0 0 -Л Е Т Н Я Я  Т Е Н Д Е Н Ц И Я  
В  Ш О М О Д Ь С К О Й  О Б Л А С Т И

ДЬ. ВЕЛИ и П. КАДАР

А в т о р ы  настоящ ей статьи  и зу ч а л и  и з 
м ен е н и я  р оста  у  м у ж с к о г о  н асел ен и я  в 
в о зр а ст е  от  18 до  20  л ет  в Ш ом одьской об
л а с т и  н а  о сн о в е  м атер иалов призы вны х к о
м и сси й  з а  столетни й  п ер и од . О ни у с т а н о 
в и л и , что тен ден ц и я  «убы стрения» роста  в 
в ы со ту  з а  п осл едн и е  14 л ет  уп л ости л ась , 
у с к о р е н и е  п р и остан ови л ось . Н а  основани и  
эт о г о  ф ак та  авторы  д ел а ю т  вы вод, что вы
с о т а  т ел а  у  п оп ул я ц и и  м у ж ч и н  изучаем ой  
о б л а с т и  д о ст и гл а  опти м альн ого у р ов н я  в 
н а с т о я щ и х  у с л о в и я х . Эти данн ы е и выводы  
п о д т в е р ж д а ю т  точку зр ен и я , п о  которой  
«ак сел ер ац и я »  роста в вы соту я в л я е т ся , в 
дей ст в и тел ь н о ст и , р езул ь татом  у стр ан ен и я  
т о р м о зя щ и х , зам ед л я ю щ и х р о с т  причин.

О С Т А Т О К  Ж Е Л Т О Ч Н О Г О  П Р О Т О К А : 
А Н А Л И З  66  С Л У Ч А Е В

А. П И Н Т Е Р , Ф. СЕМЛЕДИ и И. ПИЛАСАНОВИЧ

Н а  п р о т я ж ен и и  2 0  л ет  мы о б н а р у ж и л и  
у  6 6  м л а д ен ц ев  и детей остаток  ж ел то ч н о го  
п р о т о к а , потребовавщ ий хи р у р ги ч еск о го  
в м еш ател ь ств а . В  2 0  с л у ч а я х  пр оток  был  
откры ты м , в 19 с л у ч а я х  за б о л ев а н и е  бы ло  
в ы зв ан о  д и вер ти к ул ом  м ек к ел я  и в 27  
с л у ч а я х  д и в ер ти к ул  М ек келя бы л о б н а р у 
ж е н  в о  в р ем я  операц ии , п р ои зведен н ой  в 
с в я зи  с  д р у ги м  забол еван и ем . Б р о са л о с ь  в 
гл а за  п р ев ал и р ов ан и е м альчиков: 9 : 1 .  
В  п р о т и в о п о л о ж н о ст ь  н абл ю ден и ям  д р у 
ги х  а в т о р о в , ди верти к ул  М ек к ел я , т р еб у 
ю щ ий х и р у р ги ч еск о го  вм еш ательства, до  
14 -л етн его  возр аста набл ю дал ся  с  один а
к о в о й  ч астотой  в разны х в озр астн ы х гр у п 
п а х .

О п а сн ы е д л я  ж и зн и  с л у ч а и  откры того  
п р о т о к а  бы ли при Т -обр азн ой  пр отрузи и  
п о д в зд о ш н о й  киш ки или при за в о р о т е  тон
кой  к и ш к и  в о к р у г откры того пр отока. П ок а
за т е л я м и  к  оп ерати вном у вм еш ательству  
п р и  вы зы ваю щ ем  сим птом е д и вер ти к ул е  
М ек к ел я  бы ли язва  12-перстной  киш ки и 
в о с п а л е н и е .

В  р езу л ь та т е  обсл ож ен и й  п р и  откры том  
п р о то к е  у м ер л и  три гр удн ы х р ебен к а . О дин  
р еб ен о к  у м ер  из-за  осл о ж н и в ш его ся  д и в ер 
т и к у л а  М ек келя.

Г Л Ю Т Е Н О В Ы Е  Б Е Л К И ,  
В Ы Д Е Л Е Н Н Ы Е  И З Х Л Е Б А

М. САБОЛЬЧ, Ш. ЧОРБА и М. ХАУК

Н ам и  бы ли изолированы  глю тен овы е  
б ел к и  — гли адин  и глю тенин — и з водн ого  
и 0 ,0 1  М у к сусн о-к и сл отн ого  эк страк та  
х л е б а .

С пом ощ ью  н атр и й -додец и л сул ь ф атн ого  
эл ек т р о ф о р еза  на акрилам идном  ге л е  мы 
о п р ед ел и л  и м олекулярны е веса вы делен ны х  
и з х л е б а  глади нов (30 .000 , 5 0 .0 0 0  и 3 5 .0 0 0 ,
5 2 .0 0 0  дальтонов) и глю тенинов (1 0 0 .0 0 0 ,
8 0 .0 0 0  и 7 0 .0 0 0  дальтонов). С одн ой  с т о р о 
ны, ам инокислотны й состав  гл и ади н ов ой  и 
гл ю тен и н овой  ф ракций, в соотв етств и и  с  
л и тер атур н ы м и  данны ми, очень п о х о ж , с  
д р у г о й  стор он ы , он бли зок , почти оди н ак ов , 
к с о с т а в у  ам инокислот, вы делен ны х из 
м у к и , вы соко со д ер ж а н и е  в эт и х  ф р ак ц и я х  
глю там ин овой  кислоты  — 43 ,9%  и 3 8 ,4 %  с о 
о тв етств ен н о , и  пролина -  17 ,6  и 16 ,5% , 
соо тв ет ст в ен н о . А бсорбционны й м ак си м ум  
гл и а д и н о в о й  ф ракции, и зол и р ован н ой  из  
х л е б а  экстраги р ован и ем  в у к с у с н о й к и с л о т е ,  
н а х о д и т с я  окол о 275 нм, абсорбц и он н ы й  
сп ек т р  глю тениновой ф ракции зн ач и тел ь н о  
о тл и ч ается  отсп ек тр а  гли адини новой  ф р ак 
ции. И золи рованн ы е нами глю теновы е б е л 
ки р е а ги р у ю т  п одобн о антигенам  с  сы в ор от
кой б о л ь н ы х , стр адаю щ их сп р у .

Р езул ь таты  наш их экспери м ен тов  д о 
казы ваю т, что глю теиновы е бел к и  д о  такой  
степ ен и  устойчивы  против вы соки х тем п ер а
т у р , п р им еняем ы х при выпечке х л е б а , что 
с о х р а н я ю т  первоначальны е ф и зи к о -х и м и 
ч еск и е  свой ств а  и им м унохи м ич ески е о с о 
б е н н о с т и , по крайней м ере, что к а са ет ся  
и зуч ен н ы х нам и параметров.

С Л А Б А Я  Ф О РМ А  З А Б О Л Е З Н И  
«К Л Е Н О В Ы Й  СИ РОП »

Я. КОВАЧ и П. КИШШ

3 -л етн и й  ребенок  был п р и н ят  в с т а ц и о 
нар  на основани и  об н а р у ж ен н ы х  у  него  
у м ест в ен н о й  отсталости , ум ерен н ой  м ы ш еч
ной ги п отон и и  и отставания реч евого  р а зв и 
тия. Р езу л ь т а т  первого анализа к р ов и , п р о 
в еден н о го  методом  ионообм енной т о н к о 
сл о й н о й  хром атограф ии, застав и л  з а п о д о 
зр и т ь  с л а б у ю  ф орм у болезны  кленовы й



с и р о п , и этот ди а гн о з был п одтв ер ж ден  к о л и 
чественны м  ан ал изом  ам и ноки сл от и п р о 
бой  с  белковой  н агр узк ой . П од  влиянием  
диеты , бедн ой  белком  (2  г /к г), с  иск л ю ч е
нием  лей ц и н а , изолей ци на и вали на, у р о 
вень сы вороточны х ам инокистот бы стро и 
устой ч и в о  к ор м ал и зовал ся , и состоя н и е  
р еб ен к а , так  ж е  как и неврол огич ески е п о 
к а за тел и , т о ж е  стал и  норм альны м и.

Э Н Т Е Р О Б И А З  И И Н Ф Е К Ц И Я  
М О Ч Е В Ы Х  П У Т Е Й

ДЬ. ЙОЯРТ

А втор  зан и м ал ся  изучением  св я зи  м е ж 
д у  эн тер оби азом  и инф екцией м очевы х п у 
тей  у  девочек 6 — 14-летнего возр аста . Я и ч 
ки  остр и ц  бы ли обн ар уж ен ы  в со ск о б а х  
ан ор ек тальн ой  области; у  к а ж д о г о  ребен к а  
п р ои зв ел и  три ан ал и за . Среди 8 4  девоч ек , 
стр ад ав ш и х зар ы ж ен и ем  м очевы х п утей , у  
5 5  (6 5 ,4 % ) был эн тероби аз, в то ж е  врем я и з  
100 девочек контрольной группы  у  6 0

(6 0 % ). Эта разница не я в л я е т с я  статисти
ч еск и  достоверной. Э н тер оби аз и в т ех  с л у 
ч а я х  не встречался  чащ е, е с л и  инф екция  
м очевы х путей сп у стя  п о л г о д а  возобн о
в л я л ась . Н е бы ло д о ст о в ер н о й  разницы  
т а к ж е  и м е ж д у  гр уппам и с  м оносим птом - 
ным энтеробиазом  и п и у р и ей . А в тор  счи
тает , что энтеробиаз не и г р а ет  эт и о л о ги ч ес
кой  роли в инф екции м оч евы х п утей  у  д е 
вочек .

О С Н О В Н Ы Е  Д А Н Н Ы Е  В Е Д Е Н И Я  
У Ч Е Т А  В Р О Ж Д Е Н Н Ы Х  П О Р О К О В  

В В Е Н Г Е Р С К О Й  Н А Р О Д Н О Й  
Р Е С П У Б Л И К Е  В  П Е Р И О Д  1 9 7 0 - 1 0 7 6  гг.

А. Ц Е Й ЗЕЛ

В еден и е  учета в р о ж д е н н ы х  п ор ок ов  в 
В ен гер ск о й  Н ародной  Р е с п у б л и к е , со о б 
щ а ет  основны е данны е 1 9 7 0 — 1976 гг. с  
ц ел ь ю  и х  и нац и он альн ого  и  м е ж д у н а р о д 
н о го  и спол ьзован ия.
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Reflex bradycardia: a grave complication of 
oesophageal atresia repair

by

V. F. Lukács, Martha Bognár, Maria J ámbori, J . Dénes

Apáthy Children’s Hospital, Budapest 

Received December 1st, 1977

Among 39 infants operated upon for oesophageal atresia in newborn 
age, 5 presented attacks of reflex bradycardia during meals. One patient 
died at the age of one and a half years. Four patients became symptom-free 
on atropine treatment. They are healthy and develop satisfactorily.

Since the first successful operation 
of oesophageal atresia in 1943 [4] a 
number of papers has been published 
on the complications of the procedure.

There are few reports on functional 
disturbances including reflex brady
cardia and most of these discuss adult 
cases [2 , 3, 5, 7, 8 , 9J. The term reflex 
bradycardia or vago-vagal reflex 
means a slowing down of the heart 
rate in consequence of some kind of 
irritation of the vagus nerve. It mostly 
occurs if a space-reducing process 
exerts pressure on one or both vagal 
nerves. In most cases a sino-auricular 
block is seen in the ECG. The process 
may deteriorate into transitory asys
tole or even cardiac arrest. Bauer et al. 
in 1959 [1] were the first to report on 
the condition in two neonates. One 
had an oesophageal atresia, and the 
great distance had been bridged over 
by oesophago-gastrostomy. The intra- 
thoracic part of the dilated stomach 
had compressed the vagus, and this 
elicited frequent bradycardiac apnoeic

attacks. Small doses of atropine were 
given in the last three days, but this 
treatment was insufficient and the 
infant died with apnoea and brady
cardia on the 34th day of his life.

The othor neonate had been born 
with myxoedema; the attacks had 
stopped after the administration of 
atropine, and the baby made a smooth 
recovery under substitution therapy.

A further child reported by Königs
berg et al. [6 ] had been operated 
upon for oesophageal atresia and then 
developed well until the age of 2  years. 
Subsequently, after swallowing coarse 
food he had become cyanosed and 
fainted. At 4 years of age the ECG 
had first shown the disappearance of 
P-waves, and then a gradual slowing 
down of ventricular activity, from 
120/min to 60/min. A radiographic 
study carried out simultaneously re
vealed that the bradycardia set in 
when the barium meal had reached 
the site of anastomosis. The oesopha
gus displayed incoordinated contrac

1 Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978
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tions but no stenosis. Although the 
attacks could successfully be relieved 
with atropine, the child was operated 
upon and the right vagal nerve was 
found to have been compressed by the 
anastomosis. The trunk of the vagal 
nerve was resected from the recurrent 
nerve down to the anastomosis, and 
since then the child is symptom-free.

We have observed 5 cases of reflex 
bradycardia among 39 newborn in
fants operated upon for oesophageal 
atresia; 21 of these infants are alive 
and well.

Ca se  R e p o r t s

Case 1. M. L., a male baby born from 
an uncomplicated pregnancy with 3.400 g 
body weight was admitted at the age of one 
day with oesophageal atresia and a tracheo- 
oesophageal fistula. Thoracotomy, transec
tion o f the fistula and primary anastomosis 
were carried out. After an uncomplicated 
postoperative period he was discharged. 
A t the age of 3 months the baby after a 
m eal developed bradycardia with deep 
cyanosis and had to be resuscitated. There
after his condition seemed to be normal but 
for a low serum Ca-level and a negative Ca 
equilibrium. To control this, chronic ad
m inistration of large doses of Ca and 
vitam in  D and dihydrotachysterol was 
necessary. Under such treatm ent he had 
repeatedly attacks after meals, although in 
m ilder form. Then, at the age o f one year, 
the baby after having had thick food for 
dinner had a severe attack and died from 
m assive aspiration filling the trachea and 
the main bronchi. No other changes were 
found at necropsy.

Case 2. F. N., a male baby born after 
uncomplicated pregnancy with 2,960 g 
weight, was operated upon at the age of 
two days for oesophageal atresia with an 
inferior oesophageal fistula. After thoraco

tom y the fistula was dissected and a pri
mary anastomosis was created. The post
operative tracheo-bronchitis and pneumo
nia recovered after antibiotic treatment. 
Subsequently, systemic oesophageal dilata
tions were carried out. He was discharged 
with 600 g weight gain at one month of age. 
A t the age of three months the patient had 
to be readmitted, since after meals apnoeic 
episodes had appeared and once he had to  
be resuscitated in a regional hospital. The 
performed examinations excluded a stric
ture o f the oesophagus or recurrence o f the 
fistula. Apnoeic episodes associated with  
bradycardia appeared also in our hospital. 
They were immediately relieved on atropine 
injections. Homatropine methylbromide 
with papaverine was prescribed for home 
treatment. Under this treatment the child 
has no attacks and thrives satisfactorily.

Case 3. N . G. born with 3,000 g was 
admitted on the first day of life and operat
ed upon for oesophageal atresia with an in
ferior oesophago-tracheal fistula. After dis
section of the fistula a primary anastomosis 
was carried out. After uncomplicated re
covery, at the age of six weeks he produced 
an apnoeic episode with cyanosis and 
bradycardia and had to be resuscitated. 
During the next attack atropine was in
jected. This ensured complete relief. Under 
continuous oral homatropine therapy no 
more attacks were observed. A t the age o f  
four m onths the infant was discharged and 
the therapy was continued at home. When 
he reported for oesophageal dilatations the 
infant had seemed to develop well som atic
ally and mentally and had no attacks.

Case 4. N . Z., a female baby born in the 
36th week of a first pregnancy with 1,950 g  
weight, had been admitted at 7 hours o f age 
for oesophageal atresia with an inferior 
oesophago-tracheal fistula. After the cor
rection of acidosis, tracheal suction, etc., 
the fistula was ligated and an end-to-side 
oesophago-oesophagostomy was carried out 
according to Beardmore. The postoperative 
period was uneventful and regular oesopha
geal dilatations were begun at the age of 
four weeks. At 4 months of age she de-
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veloped apnoeic attacks with bradycardia. 
The attacks stopped on atropine admin
istration, but she had aspirated several 
times and the repated aspiration pneumo
nias had raised the possibility of a recur
rent oesophago-tracheal fistula in the hypo- 
trophic infant. (The fistula had not been 
excised.) A t the age of six and a half 
months, recanalisation of the fistula was 
demonstrated with methylene blue. It was 
then closed with Histoacryl-N-blue ad
hesive via the bronchoscope. Subsequently, 
the baby started to develop until a month 
later the injected adhesive material had 
fallen into the bronchus o f the right inferior 
lobe. The adhesive was removed through 
the bronchoscope and at 8 months of age a 
new thoracotomy was done, the patent 
fistula was ligated and transected.The post
operative period was uneventful and oeso
phageal dilatations were continued regular
ly. Under homatropino treatment she had 
no attacks and her mental and somatic 
development was satisfactory. At the age 
of one year she contracted a cold and 
vomited the drug repeatedly so that she 
had to be readmitted. During the night she 
had apnoea and bradycardia and had to be 
resuscitated. After the successful introduc
tion o f homatropine she has no more 
attacks.

Case 5. Ny. C., a 14 months old female 
infant, who had been operated upon for 
oesophageal atresia and tracheo-oesopha- 
geal fistula after birth, had been admitted 
from another hospital with the suspicion of 
recurrent fistula. Гп the history repeated 
aspirations and pneumonia were mentioned. 
Since several months she had attacks with 
apnoea, cyanosis, bradycardia and had to 
be resuscitated several times. On admission 
a ventricular septal defect was detected. 
The wasted, hypotrophie infant had to be 
fed by tube. Swallowing and methylene- 
blue tests showed no rocanalization of the 
fistula, there were only a blind pouch and 
mild stenosis at the site o f its orifice. After 
several dilatations the gastric tube could be 
removed and the infant fed orally. The 
apnoeic attacks associated with bradycar

dia manifested themselves also in our ward 
but after the introduction of homatropine 
therapy they did not return any more.

D iscussion

The attacks observed in five pa
tients are a rare complication of oeso
phageal repair. The symptoms appear
ed at the age of some months, with 
sudden cyanosis, apnoea, laryngo- 
spasm and bradycardia, ending with 
syncope, always during or after a meal. 
Vomiting and even aspiration were 
frequent but we have observed brady
cardia and syncope also without vom
iting. The condition was often so 
serious that resuscitation was neces
sary. The attacks lasted for several 
minutes and were then followed by 
exhaustion and sleep. The presence of 
an oesophageal stricture as well as of 
a patent oosophago-trachcal fistula 
was excluded by serial examinations 
in every single case. The serum Ca, P, 
alkaline phosphatase and Mg levels 
were regularly controlled in each pa
tient. Although a low serum Ca level 
was frequent in patients operated 
upon for oesophageal atresia, the slow 
heart beat failed to normalize on 
normalization of the Ca level.

The attack was successfully treated 
with intravenous atropine and as 
maintenance therapy homatropine in 
a dose of 1 mg t.i.d. was beneficial 
and caused no side effects such as 
pupillary dilatation, flushes or con
stipation. Atropine inhibits vagal sti
mulation in a direct way, but high 
doses have to be given [1 ]. In cardiac

1* Acta Paediatrica Academiae Scicntiarum Iluvaaricae 19. 197S



170 V. F . Lukács fit al. : Reflex bradycardia

reflectory activity both vagal nerves 
play a role. Stimulation of the left 
vagus nerve acts on the AV node, slow
ing down impulse conduction. Stimu
lation of the right branch affects pri
marily the sino-auricular node and by 
depressing the impulses causes brady
cardia and even asystole.

In the course of the surgical therapy 
of oesophageal atresia with tracheo- 
oesophageal fistula, a primary anasto
mosis is generally done with transec
tion of the fistula. When the fistula is 
excised and the upper pouch is mo
bilized to perform the anastomosis, 
the right vagus nerve is in the opera
tional area. Moreover, the lifted pa
rietal pleura falls back to the recon
structed oesophagus and fixes the 
nerve to the dissected part. Further
more, there are considerable post
operative adhesions between the oeso
phagus and the right vagus nerve, and 
so the nerve is tugged during swallow
ing. This explains why attacks of 
bradycardia had developed during the 
ingestion of coarse food like vegeta
bles or fruits when the food had reach
ed the site of anastomosis.

The effect of atropine was always 
favourable. The infants demanding 
repeated resuscitation became symp
tomless. Regular administration of 
homatropine is of special importance 
since, as it had happened in our Case 
4, if  the therapy is discontinued, the 
attack might reoccur.

Our patients, in spite of the repeat
ed episodes, developed well both men
tally and somatically. EEG changes 
did not appear in any of the cases. 
There was no need so far to liberate

the vagal nerve surgically as Bauer et 
al. [1 ] had done.

The phenomenon described prob
ably occurs more often than one 
would suppose from the few pertaining 
reports. The common episodes that 
develop in patients operated upon for 
oesophageal atresia are usually diag
nosed as aspiration, dysphagia or, in 
serious cases, unexpected sudden 
death. Some of these complications 
seem to be episodes of reflex brady
cardia.
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The sym ptom s o f the fetal alcohol syndrome and their frequency of 
appearance are described based on 41 reports in the literature and on own 
observations. Experimental evidence is presented proving the lack of cyto
toxicity, m utagenicity and teratogenicity of alcohol itself and the intensive 
cytotoxicity, mutagenicity and teratogenicity of acetaldehyde. Responsibility 
for the fetal alcohol syndrome is ascribed to acetaldehyde at maternal blood 
concentrations surpassing 35 pM  and it is suggested that the raised acetal
dehyde level is due to an inherited or acquired defect of mitochondrial 
aldehyde dehydrogenase. Prospective mothers displaying acetaldehyde levels 
exceeding 30 pM. after a drink should be advised against bearing a child.

The history of alcohol consumption 
dates back to the earliest periods of 
human civilization and the connection 
of parental alcoholism with frailness 
and liability to mental deficiency of 
the child has been known ever since 
biblical times. The question has often 
been discussed in the last 1 0 0  years 
when, with the stressful consequences 
of urbanisation, “social” drinking has 
become customary. Most of the warn
ings, however, appeared in the lay 
press or in publications of temperance 
leagues, while the majority of medical 
papers was restricted to statistics and 
vague descriptions of ill health and 
susceptibility to diseases of the off
spring. The first report on a distinct

pattern of malformations in 127 in
fants born to chronically alcoholic 
women appeared in French periodi
cals in 1968 [24, 25]. It seems to have 
raised barely any interest until light 
had been shed on the subject by Jones 
et al. who devoted a series of studies 
to the syndrome [17, 18, 19, 11]. Since 
then, more than 60 pertinent reports 
have been published and now the 
number of cases described in the inter
national literature exceeds 500.

Opinions are divided concerning the 
very factor and the mechanism re
sponsible for the syndrome. Most 
authors ascribe it to a direct effect of 
alcohol and bring it into relation with 
the maternal or fetal blood alcohol

* Supported by a grant of the Hungarian Red Cross.
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level. Others assume that the under
lying cause is not the alcohol but some 
disturbance often associated with the 
addiction, especially calorie or protein 
malnutrition. In view of the satisfac
tory calorie intake of many alcoholic 
mothers, an indirect malnutrition has 
been suggested, due to the inhibition 
by alcohol of the utilization of calories 
required for growth. Finally, the pos
sibility of thiamine and/or folate de
ficiency, nicotine abuse, or a deficiency 
of trace elements such as zinc or mag
nesium has also been raised. A further 
problem is why many of the heaviest 
addicts sometimes deliver a normal 
child when some social drinkers have 
an affected baby. In the present work, 
besides giving a survey of the syn
drome, an attempt has been made to 
clarify the above questions experi
mentally.

The syndrome

The infant

The main symptoms of the fetal 
alcohol syndrome are abnormalities of 
growth and performance and of cra
niofacial appearance, and anomalies of 
the limbs (Figs 1 — 5); these are often 
associated with heart defects and ano
malous external genitalia. An attempt 
has been made to tabulate accord
ing to their frequency the characteris
tic signs reported in 41 papers (Table I). 
Among these, the most detailed survey 
is that by Majewski [27] compiled on 
grounds of 85 patients observed at the 
Tübingen (GFR) Department of Pae
diatrics. (The survey includes the ma

terial presented earlier by Bierich et 
al. [23].) Of the other teams, only 9 
had a material of more than 1 0  pa
tients, while 17 papers presented less 
than 1 0 , and the rest dealt with single 
cases. Thus, the total number of pa
tients considered in Table I, including 
6  observed by us, amounts to 367. 
Many authors contented themselves 
with enumerating the main signs and 
failed to mention whether some symp
toms were present or lacking; these 
have been neglected at evaluation of 
the frequency of the sign at issue.

The delay in intrauterine growth 
and mental development is an obliga
tory sign of the alcohol syndrome. In 
fact, we believe that, in spite of the 
characteristic facial appearance, a nor
mal birth weight and due mental de
velopment exclude an alcoholic affec
tion. Changes in hormonal factors also 
appear to do so, as hypothalamic- 
pituitary function is normal in these 
patients [39, 44].

Abortion and stillbirth are well 
known to be frequent with alcoholic 
mothers, especially with those having 
a long history of heavy drinking. 
Among their live-born offspring, fe
males are in considerable excess; this 
has been suggested to reflect increased 
wastage of male fetuses to the effect 
of alcohol [38]. Preterm delivery is 
also frequent; according to a careful 
study [34] its proportion is 20 % 
against 8  % born to abstinent mothers.

The newborns with alcohol syn
drome are small for dates and the lag in 
weight development is more expressed 
than that in length. Mean birth weight 
of 1 0 2  term infants mentioned in dif-
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F ies. 1 & 2. 3-month-old child born at term with fetal alcohol syndrome. Birth weight, 
1690 g; length, 40 cm, head circumference, 28 cm. Epicanthic folds, small palpebral 
fissures, abnormal external ear, funnel chest, camptodactily, deep palmar creases, heart 
defect, mental backwardness. Mother regularly consumes alcohol since the age of 16 years 
and was treated with liver disease before pregnancy. Case of Prof. H. R. Wiedemann 

(Kiel), with kind permission o f the author

ferent reports was 2 2 1 0  g and mean 
length, less than 46 cm; both values 
are under the 3rd percentile. Head 
circumference at birth was about 2 SD 
below the mean. For this, multiple 
anomalies of brain development are 
responsible ; common findings are lept o- 
meningeal, glial heterotopia with a-

genesis of the corpus callosum and in a 
few cases of the brainstem and cere
bellum, and internal hydrocephalus 
[7]. These findings fully explain the
E.E.G. changes observed [13]. The 
baby is hyperactive, irritable, jittery. 
Some authors suggested that this was 
the result of alcohol withdrawal but as
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F i g . 3 F i g . 4

F i g . 5

F i g s . 3  &  4 . 5-month-old child bom  at term with fetal alcohol syndrome. Weight at 
birth, 1970 g; at 6 weeks, 2500 g; a t 5 months, 3200 g. Epicanthic folds, ptosis o f eyelids, 
blepharophimosis, Gothic palate, heart defect, hypermotility. Mother alcohol addict 
since 3  years; one year before delivery, liver biopsy had revealed a fatty  liver and 
cirrhosis. Case of Prof. J. R. Bierich (Tübingen), with kind permission of the author 
F i g . 5. 4-year-old female child with fetal alcohol syndrome. Moderate epicanthic folds, 
thin  verm ilion border, retrogenia, m ental backwardness. Case of Dr. F. Majewski (Tübin

gen), w ith  kind permission of the author

Acta Paediatrica Academiae Scientiarum Нищаггсае 19, 1978



P. V. Véghelyi et al. : Fetal alcohol syndrome 175

T a b l e  I

Symptoms o f the fetal alcohol syndrome and their percentual frequency according 
to 41 reports in the literature

Abnormal growth and performance

Prenatal growth deficiency 96
Postnatal growth deficiency 96
Microcephaly 89
Mental backwardness 88
Motor dysfunction 81

Craniofacial abnormalities

Midfacial hypoplasia 73
Thin vermilion border 69
Epicanthic folds 69
Short palpebral fissures 61
Ptotic eyelids 36
Cleft (or gothic) palate 30
Strabismus 23

Limb anomalies

Abnormal palmar creases 69
Joint anomalies 46

Other abnormalities

Anomalous external genitalia 43
Heart (mostly septal) defect 36
Abnormal external ear 30
Camptodactily, clinodaetily, small nails 25
Funnel chest 19

it persists for years or permanently, it 
must be ascribed to the cerebral anom
aly.

The face is typical. The epicanthal 
folds, the antimongoloid slant and 
smallness of the eyes with short pal
pebral fissures and ptosis of the eyelids, 
the short upturned nose and the thin 
lips lend an unmistakable appearance 
to these patients.

The palmar creases are usually ab
normal. Different patterns have been 
reported. Mostly the mid-palmar crease 
was rudimentary, the upper one ab
sent or, in contrast, forming a deep 
furrow, and the 3rd, 4th and 5th inter- 
phalangeal creases were lacking. Cam
ptodactily and clinodaetily of the 5th 
finger and clinodaetily of some toes 
are common.
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The genitalia display minor abnor
malities such as hypertrophy of the 
clitoris or cryptorchidism, but several 
patients had hypospadias and two 
girls pseudohermaphroditism.

Congenital heart defects have been 
observed in more than one third of the 
cases, but some authors report on a 
higher incidence. The rule is an atrial 
or, less often, a ventricular septal de
fect, but patent ductus arteriosus, Fal
lot tetralogy and pentalogy, interrup
tion of the aortic arch, hypoplasia or 
aplasia of a pulmonary artery were 
also observed.

Perinatal mortality of the offspring 
of alcoholic mothers amounted to 17 % 
among the patients of Jones et al. [18] 
while in some other reports a small 
increase over the usual rate and in the 
largest material hitherto surveyed [27] 
no increase whatever was observed. 
In the survivors mortality was slightly 
higher than in the average population 
but an increased susceptibility of these 
infants to infections and different 
diseases has been emphasized.

Chromosomal studies were normal 
in all the patients without exception. 
Clinical tests yielded non-informative 
or negative results for blood counts, 
coagulation factors, electrolytes, liver 
function, blood protein levels, blood 
sugar, thyroid hormones, and growth 
hormone.

As to the fate of infants with the 
fetal alcohol syndrome, they continue 
to develop poorly in length and weight , 
and also mentally. Although several 
authors reported on subsequent im
provement of growth and somatic and 
mental performance, all carefully con

trolled studies show that the deficien
cies persist and the I.Q. even becomes 
lower with age.

The mother

The age of mothers of children with 
the fetal alcohol syndrome ranged 
from 2 1  to 41 years. Few were younger 
than 25 years, and the great majority 
was between 31 and 34 years at birth 
of the affected child. Parity was high 
in these women and few of the affected 
children originated from the first preg
nancy. Most were third children and 
as a rule the previous ones were nor
mal. Five instances of dizygotic and 
two of monozygotic twins with the 
alcohol syndrome have been reported; 
in at least three instances the previous 
siblings were healthy.

As to liver disease in the mothers, 
data are astonishingly scarce in the 
records published. Among the 51 
mothers whose history is mentioned 
in detail, at least 28 had been treated 
for liver disease before their pregnancy 
with the affected child. In 11 of the 
latter mothers liver biopsy revealed a 
fatty liver or cirrhosis and 5 mothers 
died with hepatic coma.

Of maternal nutrition no details are 
found in any of the reports. None re
fers to signs of malnutrition or vita
min deficiency of any kind, while 
several studies emphasize that no 
malnutrition has been observed in 
these women [35].

References to disulfiram (Antabu
se1*) treatment are even more neglect
ed. Only a single report [3] describes 
two instances where the mother had
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been treated with the drug, one before 
pregnancy and the other during the 
first trimester. No mention is made of 
an eventual alcohol consumption dur
ing that treatment. Part of the pa
tients namely continue to have a few 
drops of alcohol in secret when they 
have experienced that under the effect 
of disulfiram minute amounts offer 
full satisfaction. The importance of 
this will be seen later.

P athogenesis 

The metabolism of alcohol

The alcohol ingested is rapidly ab
sorbed from the stomach and the 
intestines. The great majority dissolv
es in the body water and is oxidized 
by alcohol dehydrogenase, an enzyme 
located in the liver, kidneys and brain. 
Its cofactor is nicotinamide adenine 
nucleotide (NAD) which in the course 
of the process is reduced to NADH. 
As a result, acetaldehyde is formed. 
Two other pathways also exist, a cata
lase 4 - peroxide enzyme system and 
the microsomal ethanol oxidizing sys
tem, but these do not seem to have a 
role in human metabolism.

I alcohol------»- acetaldehyde
C2H5OH CH3CHO

------*• (alcohol dehydrogenase)------*■
(NAD t= z. NAHD)

The acetaldehyde formed is con
verted to acetyl CoA which in its turn 
is oxidized in the citric acid cycle. The 
first step is catalysed by the enzyme 
aldehyde dehydrogenase located main

ly in the Uver and the brain. Part of 
its activity is in the cytoplasm and 
part in the mitochondria and the 
microsomes. The cofactor is again 
NAD. As the removal of acetaldehyde 
occurs much faster than its formation 
from alcohol, the latter reaction 
limits the rate of elimination.

II. acetaldehyde------►
----- »- (aldehyde dehydrogenase)------►

(NAD NADH)
------>- acetyl CoA

In man the main site of alcohol 
metabolism is the liver; extrahepatic 
oxidation is only a fraction of the 
hepatic one. The total elimination rate 
in healthy adults is 90 to 130 mg/kg/hr 
(mean, 105 mg/kg/hr), independently 
of the amount consumed. Alcohol oxi
dation seems to depend on the race, 
being more rapid in Caucasians than 
in Eskimoes or Indians [9], and to a 
certain extent on the overall metabolic 
rate. It is very slightly affected by 
drugs, diets, and remains normal even 
in liver disease. Animal studies are 
conflicting in this respect but in hu
mans no significant differences in 
alcohol elimination were noted between 
normal subjects and chronic alcoholics 
with liver disease [28], cirrhotic pa
tients or in those with liver necrosis 
[41]. In spite of these changes being 
the common morphological alterations 
caused by alcoholism, alcohol de
hydrogenase activity is not depressed 
in the affected hepatic areas [32].

The human placenta is permeable 
for alcohol [15] but the embryo has no 
alcohol dehydrogenase. In the fetus 
the enzyme is very weak and becomes
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fully active at 5 years of age. There
fore, alcohol elimination is slow in pre
term babies [10]. Doses of 0.4 to 0.95 
g/kg infused into the umbilical vein 
were eliminated at a rate of 64 to 86  

mg/kg/hr [47 ] and if at birth a mother 
and her baby had displayed identical 
blood alcohol levels, a few hours later 
the concentration was significantly 
higher in the baby.

Acetaldehyde is a very active lipid 
soluble material which binds easily to 
different substances. Its metaboliza- 
tion proceeds rapidly so that the 
amount formed from alcohol or in
jected intravenously disappears im
mediately from the blood. It passes 
across the decidua but is metabolized 
by the placenta so that after the third 
month no acetaldehyde is found in the 
fetus [2 1 ].

After alcohol consumption by a 
normal human subject, the blood ac
etaldehyde level is between 21  and 
30 yM. The level is higher in a number 
of conditions. In a careful study [23] 
the mean blood concentration was 
significantly higher in alcoholic (42.7d; 
rt 1 .2  /iM) than in nonalcoholic sub
jects (26.5 d; 1.5 /xM). In addition, 
high levels were observed in rats dur
ing pregnancy [2 0 ] and in those fed 
certain diets [26]. Genetic differences 
also exist [2 2 ], clearly proving that 
for the high levels of acetaldehyde 
some inherited or acquired defect of 
one or the other form, or of some 
hitherto undefined isozyme, of al
dehyde dehydrogenase must be re
sponsible.

Inhibition of aldehyde dehydrogen
ase by disulfiram, a compound widely

used in the treatment of alcohol ad
dicts, produces the highest blood 
acetaldehyde levels after the ingestion 
of alcohol. They increase at least 5- 
fold, but concentrations as high as 0 .8  

to 1 mM, 30- to 40-fold of the usual, 
were also noted. In our material of 17 
such patients, the mean blood acetal
dehyde level was 280 //M.

The period of impact

All pertinent studies emphasize that 
alcohol drunk in excess by expectant 
mothers is a powerful cause of con
genital malformations without, how
ever, stating whether this was valid for 
the whole period of pregnancy or only 
part of it. A study investigating into 
the question [1 2 ] states that only 
drinking in the period immediately 
before conception showed a statistic
ally significant association with the 
defects, while some authors [3, 11] 
assume that the greatest effect induc
ing fetal maldevelopment is exerted in 
the first trimester, whereas heavy 
alcohol consumption near term may 
have a greater effect on fetal nutrition 
and size.

Somatic and mental development 
may be affected by alcohol during the 
whole course of pregnancy. As to the 
other symptoms, some embryological 
data allow to estimate the period when 
the fetus is susceptible to the con
sequences of alcohol and/or acetal
dehyde. Thus, for microcephaly the 
4th to the 8 th weeks are decisive. The 
palpebral fissure develops from the 
4th to the 15th intrauterine weeks but 
its length will be determined by the
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1 2 th week. At this time terminates 
development of the lips, but the width 
of the vermilion border depends on the 
form of the crista and this is complete 
by the 6 th week. Ossification of the 
mandible begins at 6  weeks and its 
shape practically persists after the 
12th week. For the heart defects the 
period between the 4th and 6 th weeks 
is of importance, it being at this time 
that the septum primum becomes at
tached to the ventral and dorsal endo
cardial cushions. For the other signs 
too, the same weeks are significant. 
All this would mean that for the full
blown syndrome to develop, maternal 
drinking between the 3rd and 8 th, and 
especially in the 4th to the 6 th, weeks 
is decisive. Alcohol consumption in 
the third and fourth month of preg
nancy may, and very probably does, 
affect development, but the outcome 
will be different from the alcohol 
syndrome.

As regards the effect of alcohol on 
the unfertilized ovum, data are lack
ing. It is certain that in the graafian 
follicle the ovum is protected against, 
or is able to withstand, the usual levels 
of alcohol and/or acetaldehyde, or else, 
to eliminate an eventual injury. This 
clearly follows from the scores of ob
servations of healthy infants delivered 
after an affected one had been born. 
It is not known whether the same is 
valid for the ovum in the fallopian 
tube, although it very probably is 
protected, partly by its pellucid zone 
and partly by its having practically no 
contact with blood and body fluids. 
The nidating cell after losing the pel
lucid zone is exposed to injuries

without protection, although for a 
short time the resulting effect might 
still be eliminated. Subsequently, 
however, the embryo must bear the 
impact of the mutagenic or terato
genic agents acting on it.

Maternal alcohol treatment in and 
after the 32nd week of pregnancy does 
not induce alcohol syndrome in the 
fetus. Such treatment resulting in 
blood alcohol levels up to 1.83 g/1 was 
widespread at a time with the purpose 
of preventing premature labour. The 
offspring showed no delay in post
natal somatic or mental develop
ment [1 0 ].

Evidence in support of the above 
claims was offered by the case of a 
woman observed by us. She has been 
drinking regularly between 1 0 0  and 
2 0 0  ml of absolute alcohol a day since 
the age of 23 years in 1965. In 1970 
and 1972 she had delivered two nor
mal babies, then in 1975 she had one 
with a characteristic alcohol syn
drome. In spite of medical advice she 
had neither stopped drinking nor re
duced the customary intake. In 1976, 
a year after delivering the affected 
child, she again became pregnant but 
1 0  days later she was arrested and 
jailed. In the prison she had no pos
sibility whatever to obtain a drop of 
alcohol. After 6 months she was releas
ed and immediately resumed drink
ing. In spite of this, at due term she gave 
birth to a somewhat underweight but 
otherwise fully normal baby. Three 
weeks later she was given to drink 0.5 
ml/kg of alcohol; by 30 minutes her 
blood acetaldehyde had risen to 140 
pM (Fig. 6 ).
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F ig . 6. Blood alcohol and acetaldehyde levels after drinking 0.4 g/kg of absolute alcohol 
in  normal controls (mean o f  three subjects) and in a woman who had had a baby with 
feta l alcohol syndrome. —-------- blood alcohol level in c o n tro ls ; ...............blood acetal
dehyde level in con tro ls;----------- blood alcohol level in addict woman; +  +  +  +  blood

acetaldehyde level in addict woman

The quantity consumed

Alcohol consumption by the moth
ers varied widely. The majority 
drank every day without exception, 
but some only on two or three occa
sions weakly. One woman allegedly 
never drank except on Saturdays when 
she regularly consumed one bottle of 
wine (1.45 ml/kg of absolute alcohol). 
The highest consumption reported was 
4.9 ml/kg/day of absolute alcohol 
systematically for years, and several 
women confessed to having drunk 
about 3 ml/kg/day regularly for long 
periods.

Of course, these data cannot be 
relied upon. Few are the alcoholics 
who would not euphemize their ad
diction although just the heaviest 
drinkers with the longest histories 
often seem to be sincere, while this is 
rarely the case with repentant women, 
especially of a higher social standing 
and a higher education.

The same is true for the length of 
the drinking history. Still, few mothers 
said that they had been drinking for 
less than three years and regular 
alcohol consumption since childhood 
was no rarity. In a single case had the 
mother been drinking since less than 
a year. She drank 2  1 of wine (3.3 
ml/kg absolute alcohol) or more daily 
throughout the entire course of preg
nancy. The child was born before term 
and displayed a typical alcohol syn
drome. There is another report of a 
similarly short history of alcohol ad
diction but in this case the diagnosis 
was somewhat questionable.

Analysis of all serial studies failed 
to disclose any connexion between the 
occurrence and severity of the fetal 
syndrome and the frequency of drink
ing or the amount of alcohol consum
ed. For example, in a German report 
[27] the mothers of the slightly afflict
ed children drank a daily mean of 234 
ml absolute alcohol, 1 0 0  ml more than
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did the mothers of the gravest pa
tients. All the other evaluable reports 
yielded similarly paradoxical results.

E x p e r im e n t a l  s t u d ie s

Experiments were performed to estab
lish the responsibility in the fetal alcohol 
syndrome of alcohol and/or acetaldehyde. 
Their effect on the mitotic cycle and DNA  
was studied by the sister chromatid ex
change technique, mutagenicity on E. coli, 
and embryotoxicity and teratogenicity by 
investigating fetal resorption in rats.

Experimental material was obtained 
from 37 alcohol addicts under hospital 
treatment, and 8 healthy volunteers as 
controls.

Acetaldehyde was determined in blood 
samples taken under high purity argon in 
sample vials. After ultrasonic dispersion, 
500 fi\ o f blood was added in argon a t
mosphere to 500 /il of 3.2 mg/ml n-propanol 
in twice distilled water as internal standard. 
The Perkin-Elmer Model F-42 headspace 
gas chromatograph with hydrogen gas 
ionization detector was used with a 1 mV 
Honeywell Brown Electronic recorder. The 
column measured 1 mm in diameter and 
500 mm in length and was packed with 
80/120 mesh Chromosorb 102 (made by J. 
Manville). The operating conditions were, 
column temperature 120°C, detector tem 
perature 1G0°C, injection port and needle 
temperature 150°C, flow rate o f nitrogen 
high purity grade carrier gas, 30 ml/min, 
headspace equilibrium temperature was

40°C. Evaluation was made by a calibra
tion curve plotted with a blood-water m ix
ture containing 0.16 mg/ml gas chromatog
raphy grade n-propanol (C. Erba) as 
standard and 0.001 -+- 1 mM acetaldehyde 
(99.5% gas chromatography grade, Fluka  
A.G.).

Cell cycle and sister chromatid exchange 
(SCE)

wore studied in Chinese hamster 
ovary (CHO) cell and human lympho
cyte cultures, applying 5-bromo- 
dcoxuridine (BrdU) treatment and 
33258 Hoechst and Giemsa staining 
(FPG) procedure [36].

(i)  Alcohol added at 1 ml/dl con
centration, about double the lethal 
human dose, had no effect whatever 
on CMO cells (Fig. 7).

(ii) Acetaldehyde (analytical grade, 
distilled twice immediately before use) 
added at 880 pM concentration killed 
1 0 0 % of CHO cells. The LD50 corre
sponded to 220 /xM whilo 26.5 /iM was 
ineffective (Fig. 8 ).

( in)  Acetaldehyde added in a dose 
of 400 pM to normal human lympho
cytes was toxic and inhibited the 
multiplication of the surviving cells 
and had a clastogenic effect. After 72 
hours the majority of cells was M l and 
of these, 1 2 % displayed labile chro-
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F ig . 7. Effect of alcohol on sister chromatid exchange frequency in CHO cells
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mosomal aberrations. In the M2 cells 
SCE was increased 4 to 6 fold over the 
background. An acetaldehyde level of 
40 /tM still affected cell progression 
and SCE was double the control value, 
while lower amounts of acetaldehyde 
had no adverse effect (see Fig. 8 ).

( iv)  Three alcohol addicts under 
chronic disulfiram treatment were 
made to drink about 0 .2  ml/kg of 
alcohol in the form of wine. In some 
minutes when their blood acetalde
hyde level had risen to above 1 0 0  yM, 
they developed a characteristic hypo
tensive episode. In the lymphocytes 
obtained during the episode, the dis
tribution of Mx—M2—M3 cells was 
significantly altered in one and mod
erately in two patients, and SCE in
creased over the background in all the 
three. Such changes were absent in the 
same patients before they had drunk 
alcohol and in other disulfiram-treated 
addicts who had taken no alcohol (see 
Fig. 9).

(v)  In 72-hour lymphocyte cultures 
of 7 subjects under the acute influence 
of alcohol, with blood levels ranging 
from 0 .1  to 0.4%, the mitotic index 
was low, many of the cells were in the 
first metaphase, but there was no in
crease in SCE. In subjects with a blood 
alcohol level below 0 .2 % even the cell 
cycle was normal (see Fig. 10).

The above results, of which those 
enumerated under ( i )  and (ii)  have 
been supported by a recent observa
tion [33], seem clearly to show the 
harmlessness of alcohol and to prove 
the cytotoxicity and mutagenicity of 
acetaldehyde, a conclusion arrived at 
by us previously [45, 46].

Mutagenicity

of alcohol and acetaldehyde was 
then tested on Escherichia coli WP2 

uvrAtrp- cells incubated in hermeti
cally stoppered test tubes at 0 °C and 
then cultured on minimal agar supple
mented with 0.25 /xg/ml 1-tryptophan. 
The number of colony-forming units 
was considered to reflect the frequency 
of mutated cells the tryptophan-syn- 
thetising capacity of which had been 
restored [16].

In these experiments, 1200 mg/kg 
of alcohol was ineffective while acetal
dehyde at a concentration of 880 yM 
increased the spontaneous mutation 
frequency of the surviving cells 4.5 
times at 31 % lethality after 30 minu
tes exposition (see Table II). Variation 
of the exposition time between 5 and 
30 minutes had no significant effect on 
the mutation frequency.

T a b l e  I I

Mutagenic effect o f 880 yM. acetaldehyde 
on Escherichia coli W P2 uvrA trp " 

(Mean of 8 experiments each)

Time
minutes

Mutation 
frequency X10-8

No acetaldehyde 6.3 ±  4.2
880 //M acetaldehyde 5 31.0

10 28.0
20 37.0
30 28.3 ±  8.3

The difference was significant statistically 
(Student’s t test).
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Fia. 8. Effect o f acetaldehyde on sister chromatid exchange frequency in human lym 
phocytes. Ordinate, SCE in M2 cells; abscissa, log acetaldehyde concentration

Blood alcohol, g /kg
F ig . 9. Sister chromatid ex 
change frequency in M2 lympho
cytes of three subjects under 
disulfiram treatment, before and 
after drinking alcohol. Arrow: 
ingestion of 0.2 ml/kg of alcohol

F i g . 10. Sister chromatid ex 
change frequency in Mj lym pho
cytes o f alcohol-intoxicated and 
control subjects. •  alcohol-in
toxicated subjects; О control 
subjects. The three points con
nected with a line originate from  

the same person

Teratogenicity

was studied in virgin female Wis- 
tar/Riop rats weighing 150 to 200 g. 
They were caged with males of the 
same strain, weighing 250 to 300 g. 
The first day of pregnancy was de

termined by the presence of sperma
tozoa in the vaginal smear stained 
with 1 % methylene blue. The preg
nant rats were separated. On the 21st 
day of pregnancy, Caesarean section 
was performed and the fetuses were 
removed together with the uterine
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horns. Live and dead fetuses and re
sorptions were counted in each horn. 
The offspring were weighed, one half 
was fixed in Bouin’s solution and dis
sected according to a standard tech
nique [48]. The rest was fixed in 96% 
alcohol and the skeleton was examined 
after KOH alizarin red S staining [42] 
and, when necessary, histological sec
tions were prepared and examined 
after H -f- E staining.

Fetal mortality was calculated from 
the total implantation count while the 
rates of retardation and malformations 
were related to the live fetuses. Stat
istical significance was estimated by 
the X2 test.

The effect of alcohol and disulfiram 
and their combination was tested in 
four groups of rats. The first group 
consisted of 82 untreated animals and 
served as control. The 6  rats in the 
second group were given by stomach 
tube 10 ml/kg of 40% ethanol daily 
from the 7th to the 16th days of preg

nancy. The third group of 9 animals 
received by stomach tube 150 mg/kg 
of disulfiram suspended in 5 ml/kg of 
1.25% methyl cellulose, on the same 
days. The 10 animals in the fourth 
group were given the same disulfiram 
treatment and 1.5 hours later 10 ml/kg 
of 40 % ethanol in the same way on the 
same days.

The results (Table III and Fig. 1 1 ) 
showed, that while alcohol and disulfi
ram by themselves had no or a very 
slight effect on the rate of fetal re
sorption and on the weight develop
ment of living fetuses, the combined 
action of disulfiram and alcohol caused 
a strongly significant increase in fetal 
resorption and skeletal retardation 
and a strongly significant decrease in 
fetal weight. This combined action was 
ascribed to the high acetaldehyde level 
and was considered to prove the 
embryotoxic and teratogenic effect of 
the compound.

T a b l e  I I I

The effect o f  40% alcohol, disulfiram and their combination 
on organogenesis in W istar/Riop rats

No. of 
pregnant 
females

No. of 
implanta

tions
Resorptions 

per cent
Living
fetuses

Weight 
per fetus, 

g

Skeletal 
retardation 
per cent

Controls 82 911 10.8 813 3.5 12.7
Ethanol 40% 6 74 12.2 65 3.3 14.7
Disulfiram 9 89 4.0 86 3.1 11.3
Disulfiram +  Ethanol 40% 10 102 64.7* 36 2.5* 61.1*

* Difference strongly significant statistically (p <  0.001).
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F ig 11. Teratogenicity test o f alcohol, disulfiram and their combination. (Explanation
see in text)

D isc u ssio n

On the evidence of our experimental 
studies it is only the prenatal growth 
deficiency which may perhaps be trac
ed back to the direct effect of alcohol 
on the rate of cell multiplication.

The rest of the symptoms cannot be 
ascribed to the alcohol itself, as not 
even double the lethal dose can injure 
the cells including their DNA. Nor can 
it be ascribed to the effect of acetal
dehyde, provided its concentration 
does not exceed 30 pM, the peak level 
appearing in healthy people after alco
hol consumption. Thus “mom’s couple 
of drinks a day mean an abnormal 
baby” [31] is an excellent slogan, but 
as far as healthy mothers are con
cerned, its truth is questionable, at 
least in connexion with the fetal alco
hol syndrome. And it is certainly 
questionable whether the incidence 
and gravity of the syndrome increase

in proportion to the amount of alcohol 
consumed and especially to that con
sumed on one occasion: “women when 
they find out they’re pregnant 
shouldn’t celebrate with a bottle oi 
champagne” [30]. The connexion has 
been assumed on empirical grounds 
and on the basis of some retrospective 
studies without calculations of statis
tical significance, while experiments in 
mice suggested that the occurrence of 
fetal malformations depended solely 
on the maternal peak blood alcohol 
levels [6 ].

The validity of this suggestion has 
been refuted not only by our experi
mental results but also by all the per
tinent reports. These namely show 
that even the heaviest addicts often 
deliver unaffected children, whereas 
affected babies are sometimes born to 
mothers who drank infrequently and/ 
or moderate quantities. The explana
tion lies with the mother. If she is
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fully normal, her fetus will not be hint 
by “binge drinking” or by a couple of 
drinks; the 30 ml of alcohol contained 
in them corresponds to 300 ml of wine 
and for instance in France and Italy 
many million pregnant women con
tinue to take this amount with their 
midday and evening meals with com
parative impunity. However, in some 
women little alcohol will suffice to 
damage the fetus. This will be the case 
if the second step of alcohol break
down, the oxidation of acetaldehyde, 
is deranged, and its blood level in
creases above 40 цШ. Such levels have 
been reported to be the rule in chronic 
alcohol addicts [23], due presumably 
to mitochondrial damage and a defect 
of specific aldehyde dehydrogenase 
activity caused by the acetaldehyde 
itself. While there is some evidence in 
support of the mitochondrial damage
[4], data are lacking concerning the 
inheritance of such a defect in hu
mans, although it is known to occur in 
certain rat [22] and mouse [40] 
strains.

The highest blood acetaldehyde le
vels, up to 1 mM, i.e. more than thirty 
times the usual, occur in subjects who 
drink while they are under the effect 
of disulfiram. In this case an amount 
of alcohol as little as 5 ml consumed in 
whatever form will suffice to exert a 
lethal effect on the fetus or its actually 
growing part. It is only natural that 
in this case the baby will be aborted, 
stillborn or born with somatic and 
mental defects. This was supported by 
our observation of a family where the 
heavily drinking mother after having 
had 6  miscarriages delivered an afflict

ed child; during the early weeks of this 
pregnancy she was on disulfiram treat
ment but occasionally consumed a 
little alcohol.

Thus, the responsibility for the fetal 
alcohol syndrome is ascribed to a 
higher than usual blood acetaldehyde 
level owing to a deficient functioning 
of some, most probably a mitochon
drial, kind of maternal aldehyde de
hydrogenase. Acetaldehyde, the inten
sive mutagenic and teratogenic prop
erty of which has been proved beyond 
doubt in our experiments, is believed 
to act by lesioning the fetus directly 
in the first two months of gestation 
and by affecting placental function 
during the further course of preg
nancy. The direct effect would mani
fest itself with malformations while 
the placental lesion with a delay in 
fetal development.

Alcoholism being often associated 
with poor nutrition, smoking, thia
mine and folate deficiency and a de
ficiency in trace metals such as mag
nesium and zinc, several authors as
sumed that these factors were impli
cated in the production of the fetal 
alcohol syndrome. As regards mal
nutrition, apart from the fact that no 
increased occurrence of malformations 
has been noted in the offspring of mal
nourished mothers [8 ], the eventual 
delay in growth and mental develop
ment of their children is rapidly 
caught up in postnatal life [43]. 
Neither is there any evidence of a 
teratogenic effect of smoking or of the 
other associated deficiencies, and all 
of the mothers mentioned in the stud
ies displayed normal vitamin levels.
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Concerning the role of alcohol ad
dict fathers in the production of al
cohol syndrome in their children, there 
has been no reliable evidence. A con
gress report suggesting this on the 
basis of clinical studies of 50 families 
and of experiments with human lym
phocytes exposed to alcohol [1 ] has 
never been published, and the obser
vation by the same author of domi
nant lethal mutation in male mice 
induced by alcohol [2 ] could not be 
reproduced by us and has recently 
been contradicted also by others [5, 
29]. Except in that questioned study, 
chromosomal aberrations in male germ 
cells or in patients with the fetal alco
hol syndrome have never been ob
served.

Our own studies unequivocally 
indicated the cytotoxic, mutagenic 
and teratogenic action of acetaldehyde. 
The higher than normal incidence of 
cancer in alcohol addicts has long been 
known; it remains to be studied 
whether this was the case with the 
fetal alcohol syndrome. To date, a 
single report has only been published 
on cancer in a 13-year-old patient 
with a history of fetal alcohol syn
drome [14].

Since the height of the acetaldehyde 
level does not depend on the amount 
of drinks nor on their rate of elimina
tion, it is erroneous to assume that the 
fetal alcohol syndrome could be pre
vented by setting an upper limit to 
the daily alcohol consumption of the 
mother. Once her capacity to metab
olize acetaldehyde is defective, mi
nute amounts of alcohol will already 
harm the child. There are two means

to prevent the risk. One is a strict 
abstinence from any kind of alcoholic 
beverage during the whole course of 
pregnancy. This measure seems to pro
mise an unharmed child even if the 
mother had had a previous one dis
playing the alcohol syndrome, or if 
her aldehyde oxidizing enzyme is not 
fully active. The abstinence, however, 
will in all probability be violated by 
many a woman and especially those 
who are regular drinkers. A more pro
mising possibility would be a screen
ing of perspective mothers for their 
blood acetaldehyde level after a drink. 
With a blood acetaldehyde level sur
passing 30 juM, the woman must be 
strongly advised against bearing a 
child or, if she is pregnant, to have it 
aborted.
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Ca s e  r e p o r t s

Case 1. U . T; a newborn, the second 
child from a second pregnancy.

External genitalia: labioscrotum ; mas
sive, penis-like clitoris. The urethra opens 
below the apex. A probe is easily introduc
ed into the vagina which is adequately 
wide and long. The labia majora contain no 
testicles. Rectally, a normal uterus is pal
pated.

Laboratory data
Female sex chromatin positive. Karyo

type in peripheral lym phocyte and skin 
fibroblast cultures: 46,X X .

17 ketosteroid,4.8 mg/day 
ketogen steroid,7.2 mg/day 
serum sodium, 123 mval/L  
serum potassium, 7.12 m val/L  
serum chlorine,92 mval/1 
Diagnosis : salt-losing adrenogenital

syndrome. Cortisol and DOCA substitution  
was successful.

R em ark: The registered sex and sur
name of the newborn were changed to 
female.

Case 2. E. T., third child o f the sixth  
pregnancy, two sisters are healthy. At birth 
the child was registered as female but 1 
month later the registration was corrected 
for male.

A cta  Paediatrica A cadem iae  Scien tiarum  H ungaricae 19, 1979

The two main types of sex chromo
somal anomalies, the 45,X (Turner) 
syndrome and the 47,XXY (Klinefel
ter) syndrome display well-defined 
clinical patterns [6, 7]. In these pa
tients with few exceptions, the choice 
of gender at birth does not cause any 
difficulty, and later it is not necessary 
to alter the registered sex. On the 
other hand, in newborns with uncer
tain, ambiguous external genitals the 
choice of gender at birth is not a 
simple task. An erroneous registration 
leads, apart from administrative com
plications, to considerable disturbances 
in psychosexual development and in 
the life of the whole family. Pro
crastination, transitory solutions are 
not admissible since the examinations 
needed can be performed during the 
first days of life [3].

The present work has the aim to 
call attention to the diagnostic prob
lems on the basis of 8 cases, princi
pally from the aspect, when it seems 
necessary to alter the registered sex 
(Table I).

Ambiguous genitals and the choice of gender
by

P. Kiss, M agda Oszto vics and P. S z ő n y i

Apáthy Children’s Hospital; Laboratory of Cytogenetics, National Institute 
of Public Health ; and Heim Pál Children’s Hospital, Budapest

Received November 21st, 1977

In 8 children with ambiguous external genitals, sex chromosome, 
hormonal and histological examinations were performed. On this basis the 
registered sex and the surname of the child were changed from the registered 
male to female in 3 cases and from female to male in one case. Diagnosis 
and the decision about the gender are urgent tasks, since prolonged waiting 
may have serious consequences in psychosexual development.
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T a b l e  I 
Data of patients

Case
No.

Registered
sex

(surname)
Gonadal
structure

Morphology of Karyotype in
Necessity 
of change 
of surname

external internal lymphocyte fibroblast Diagnosis

genitalia cultures

l. male female ambiguous female XX XX adrenogenital syndrome 
(salt-losing)

Yes

2.
female
then
male

female ambiguous female XX adrenogenital syndrome Yes

3. male female ambiguous aplasia x o Turner syndrome Yes

4. female — female — XY XY agonadism No

5. male male ambiguous male XO/XY hypospadias No

fi. female mixed ambiguous mixed X/XY/XYY X/XY/XYY gonadoblastoma No

7. female mixed ambiguous mixed XY XY male pseudoherma
phroditism

Yes

8. female mixed ambiguous male XY XY testicular feminization No
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Status at the age of 4 years and 6 months : 
tall, slender child, making the impression of 
a boy. Developed pubic hair, penis-like 
clitoris, labioscrotum ; no testicles could be 
palpated.

Laboratory data
Female sex chromatin positive. Karyo

type,46,X X
17 ketosteroid,15.2 mg/day 
ketogen steroid,27.6 mg/day 
pregnanetriol,1.98 mg/day 
Diagnosis : adrenogenital syndrome, not 

salt-losing (partial 21-hydroxylase deficien
cy). Cortisol substitution was effective.

Rem ark: new registration, now finally 
as female.

Case 3. J. R.: second pregnancy; 2,400 g 
birth weight. Registered as male. From the 
first pregnancy a healthy boy was born.

During the newborn period, no oedema 
was observed. The phenotype demonstrated 
no particular differences. At the age of 7

days, owing to anomalies o f the external 
genitalia, sex chromatin exam ination of the 
buccal mucosa was performed; since the 
result was negative, the child was con
sidered to be a male.

A dm ission at the age of 3 months: the 
organs are negative. Minor anomalies: lar
ger than normal prominent ears, deep 
muchal hair line. Intravenous urography: 
normal kidneys on both sides. Miction 
cystography: on the right side vesicourete
ral reflux; urinary bladder normal in size 
and shape.

External genitalia : the vaginal orifice is 
not visible, the probe fails to enter. Instead 
of labia majora a structure making the 
impression of a fissured scrotum can be seen 
(Fig. 1). Neither here, nor in the inguinal 
canal can testicles be palpated. A t the site 
of the clitoris an about 2 cm large phalli- 
form formation is found with perineal hypo
spadias (Fig. 2). The external genitalia cor
respond to pseudohermaphroditism.

F i g . 1. Case No. 3. Penis-like clitoris and scrotal fissure in a 6-month-old child with
Turner syndrome

Acta Paediatrica Arudemiae Srientinrum Hungaricae 10, 1078
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F i g . 2. Case N o. 3. Penis-like clitoris with perineal hypospadias

Adrenogenital syndrome could be ex
cluded on the basis o f norm al urinary 17 
ketosteroid (0.3 mg/day) and pregnanetriol 
(traces) excretion.

K aryotype : 45,X; no suspicion of mo
saicism .

R em ark:  based on the chromosomal 
exam ination, the diagnosis o f  Turner syn
drom e was confirmed and the registered sur
nam e and sex have been changed to  female. 
The necessary correction and p lastic sur
gery w ill be performed at later age.

Case 4. U. M., a child o f  fem ale pheno
typ e was born from the second pregnancy.

S ta tu s :  dystopic sacral k idney on the 
le ft  side (Fig. 3), bilateral colobom a of iris, 
dextroposition of the heart, p ectus cari
natum .

E xternal genitalia : clitoris larger
than  usual (Fig. 4); the vaginal orifice is 
closed b y  a formation resembling an imper
forate hymen. Rectally no uterus can be 
palpated; testicle-like form ations are ab
sent. The opening of the urethra is a t the 
usual place; cystography reveals normal 
conditions.

Laparotomy at the age o f 5 years: in the 
abdom en no gonad was found.

K aryotype: 46,XY in both peripheral 
lym ph ocyte and skin fibroblast cultures.

D iagnosis : total agonadism.

R em ark: despite the difference between 
the chromosomal sex and the registered 
sex, it was recommended to bring up the 
child as a girl.

Case 5. K . I., the child was born from 
the second pregnancy of the 19-year-old 
mother. The first pregnancy ended with an 
artificial abortion. A t birth the external 
genitalia were conspicuously anomalous.

S ta tus:  labioscrotum, bilateral cryptor
chidism, balanic hypospadiasis.

Laboratory data:
K aryotype of the child : 45,X/46,X Y
K aryotype of the mother: 46,XX/47, 

X X X
R em ark: the anomalies o f the external 

genitalia have been ascribed to the sex 
chromosomal abnormality due to the ma
ternal mosaicism. Leaving the registered 
sex unchanged the child may be regarded 
as male.

Later the mother had two further preg
nancies, which ended with spontaneous 
abortion in the 2nd and 3rd months, re
spectively. We had no possibility to examine 
the aborted fetuses.

Case 6. G. K., This 18-year-old girl was 
examined because of primary amenor
rhoea (8).
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Fig. 3. Саве No. 4. Dystopie left kidney Fig. 4. Case No. 4. External genitalia
in 10-month-old X Y  girl with total in total agonadism at the age o f 5 years

agonadism

Status: body height 156 cm; undevelop
ed breasts; lacking axillary hair; pubic hair 
o f masculine type. Hirsutism on face and 
extermities. Masculine appearence and char
acter. The external genitalia are o f fem i
nine character; the clitoris is enlarged.

Laparotomy : in the right side of the pel
vis a small uterus and tubae without ova
ries, on the left side a bean-sized testicle
like formation were found. Histological 
examination o f the latter revealed a gona- 
doblastoma.

Karyotype: 46,X/46,XY/47,XYY m o
saicism in both the peripheral lymphocyte 
culture and in the removed gonadal tissue.

Diagnosis : gonadoblastoma. In view of 
the present psychosexual condition it was 
decided to maintain the feminine sex.

Case 7. T. Z., the 3-month-old infant, 
registered as a female, was operated upon 
in view o f the external genitalia being 
ambiguous (Fig. 5), and the presence o f a 
swelling (incarcerated hernia?) in the left 
inguinal region. In the 4 cm wide neck of 
the hernia, formations corresponding to an 
uterus and adnexa were found. The left 
adnexa were connected with a bean-sized

gonad; the histological picture showed an 
undeveloped testis. No gonad was con
nected with the right adnexa.

Laboratory data: female sex chromatin 
negative. Karyotype: 46,XY in peripheral 
lym phocyte and skin fibroblast cultures.

Diagnosis : male pseudohermaphrodi
tism.

Rem ark : the operational findings as 
well as the chromosome exam ination in 
dicated the dominance of male sex charac
ter. The registered sex and surname were 
changed for male.

Case 8. В. E.; a 12-year-old girl was 
examined owing to unusual external genita
lia. A reliable family history could n ot be 
obtained; a sibling of the mother was said 
to have similar genitals.

Status : well-proportioned figure, puerile 
breasts; axillary and pubic hair is absent. 
Penis-like clitoris (Fig. 6). The labia m i
nora can be recognized; they surround the 
urethra at the vaginal entrance. R ectally  
no uterus could be palpated.

Gonadal exploration : histological exam i
nation o f the testicle-like formations pal-
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F ig . 5. Case No. 7. External genitalia of 
a 3-month-old child with male pseudo

hermaphroditism

pated  inguinally on both sides demonstrat
ed rudimentary testicular tissue.

K aryotype : 46, XY, q +  in both lympho
cy te  and fibroblast cultures.

D iagnosis: testicular feminization,
som ew hat supported by the supposed fami
lial occurrence.

R em ark:  it was recommended to main
tain  the registered female sex.

D iscussion

According to Jones and Scott [4] 
the criteria of sexual gender are de
cided by the

1 ) sex chromosomes
2 ) gonadal structure
3) morphology of external genitalia
4) morphology of internal genitalia
5) hormonal state
6  ) sex of rearing
7 ) gender role of individual
To these should be added the re

gistered sex, thus the chosen surname 
of the newborn. Luckily, there is 
usually a coincidence of the criteria 
mentioned above.

F i g . 6. Case No. 8. External genitalia 
o f a 12-year-old child with testicular 

feminization

In the newborn the gender is usually 
established by the appearence of the 
external genitalia, and this will decide 
the gender once and for all. If, how
ever, the external genitalia are am
biguous, the decision rests with the 
obstetrician and, if the decision is 
erroneous, a long series of damaging 
consequences has to be reckoned with.

In children born with ambiguous 
genitalia the change of the registered 
sex (surname) means the slightest dif
ficulty; much more difficult is the re
construction of the altered morpho
logical structures, and even more so 
are the psychical habilitation and re
habilitation.

Most difficulties can be prevented 
by due examinations done as early 
possible. No delay is permissible, 
especially as in certain cases the early 
diagnosis is life-saving (see Case No. 1 ). 
In our experience (see Cases Nos 1 , 2 , 
3 and 7) the necessary change of the 
surname causes no difficulty and the 
changed name signifies also the change
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of sex. Just therefore the decision 
must be based on a careful and de
tailed series of examinations.

The change of name and sex in early 
infancy will ensure the right psycho- 
sexual development. In older children, 
particularly after puberty, the pre
vious psychosexual situation and be
haviour have, however, to be taken 
into consideration.

Human sexual behaviour is not 
fully dependent on the genetical code, 
since environmental influences such 
as clothes, plays, and especially the 
approach of the family have a con
siderable influence on psychosexual 
consciousness [9]. This is well de
monstrated by the XY karyotype 
children raised as girls (see Cases Nos 
4, 6  and 8 ). In other cases, owing to the 
anatomy of the external genitalia 
(Case No. 7) or due to the sex gender 
and psychosexual consciousness de
veloped during a number of years, the 
registered sex will have to be changed 
[1 , 2 ]. In the choice of gender the 
anatomical condition has to be con
sidered in the first place, and the only 
support has to be expected from the 
chromosomal examination.

Finally, the problems of genetic 
counselling should be mentioned. The 
parents of the children presented in 
newborn and infant age would like 
to know the degree of risk in the next 
child. This too underlines the import
ance of early and reliable diagnosis.

Virilizing congenital adrenal hyper
plasia (adrenogenital syndrome) is a 
recessively inherited enzyme defect. 
The androgen hyperproduction in
duces a masculinization of the female

fetus so that the male character of 
external genitalia will occur but the 
internal gonads will remain female. 
The diagnosis rests on the urinary 
ketosteroid and pregnanetriol excre
tion [5]. If the condition is associated 
with salt loss, the diagnosis is life
saving. Cortisol substitution will en
sure normal development in the female 
direction even in cases of considerable 
masculinization. Despite the 25% risk 
of recurrence we recommend accept
ance of the next child, since early 
diagnosis and cortisol substitution 
will always ensure a normal course of 
life.

In Turner and Klinefelter syndrom
es without mosaicism or in the case 
of XY girls or XX boys the occurrence 
is sporadic, therefore no recurrence 
has to be feared. In cases of sex chro
mosome mosaicism, however, chro
mosome analysis of the parents will 
only clarify the situation. In symp
tom-free carriers of mosaicism the risk 
of recurrence is high, but owing to the 
well-known diagnostic difficulties of 
mosaicism, a prenatal choromosome 
examination will not supply reliable 
support to early (prenatal) diagnosis. 
The only change which has to be 
reckoned with from the point of view 
of recurrence, is testicular feminiza
tion.
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Eingegangen am 11. Januar 1978

Am Beispiel von zwei eigenen Fällen von Dermatitis exfoliativa neo
natorum werden in einer Literaturübersicht Ätiologie, Pathogenese, D iagno
stik und Therapie dieses Krankheitsbildes erläutert. Insbesondere wird auf 
die differentialdiagnostische Abgrenzung von anderen ähnlich verlaufenden 
Erkrankungen eingegangen.

R it t e r  von R it t e r s h a in  beschrieb 
1878 ein Krankheitsbild, das er »Der
matitis exfoliativa neonatorum« nann
te. Er beobachtete im Laufe von 10 
Jahren in einer Prager Findelanstalt 
297 Fälle. Bald danach stellte man 
eine Beziehung dieser Erkrankung zu 
Staphylokokkeninfektionen fest, doch 
blieb dies bis in die neueste Zeit um
stritten. Einen Fortschritt brachten 
Untersuchungen amTiermodell (Baby- 
Maus) und das Auffinden eines ex- 
foliativen Toxins bei Staphylokokken
stämmen, die von Patienten mit Im
petigo und Dermatitis exfoliative iso
liert worden waren. Wichtig war die 
Feststellung, daß es sich vorrangig um 
Stämme handelte, die mit Phagen der 
Lysogruppe II reagieren (Zusammen
fassung bei [1]).

Unabhängig voneinander beschrie
ben 1956 L y e l l  und Mitarb. [10] so
wie L ang  und W a l k e r  das Krank
heitsbild der »toxischen epidermalen

Nekrolyse« (TEN) bzw. »Epidermoly
sis acuta toxica« [4]. L y e l l  und Mit
arb. [10] unterschieden dabei 4 Kom
plexe: 1. allergisch-toxische epidermale 
Nekrolyse, 2. staphylogene toxische 
epidermale Nekrolyse, 3. sekundäre 
toxische epidermale Nekrolyse bei ver
schiedenen Grundkrankheiten und 4. 
idiopathische toxische epidermale Ne
krolyse [8]. Wahrscheinlich können die 
beiden letzteren Formen der ersten 
oder zweiten Gruppe zugeordnet wer
den [5, 17].

Lange Zeit betrachteten viele die 
durch Staphylokokken bedingten Er
krankungen, in der angloamerikani- 
schen Literatur unter dem Begriff 
»Staphylococcal scalded skin syn
drome« (SSSS) zusammengefaßt, nur 
als infantile Verlaufsformen der TEN. 
Erst nach und nach kam man auf 
Grund klinischer und morphologischer 
Untersuchungen zu der Erkenntnis, 
daß es sich um verschiedene Krank -
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heitsbilder handelt. Bei beiden kommt 
es zur Ablösung von Hautpartien, 
wobei große Wundflächen entstehen. 
Die eigentliche TEN wird bei Erwach
senen beobachtet. Es kann infolge 
Flüssigkcits-, Elektrolyt- und Eiweiß - 
Verlustes tödlich enden. Die Pathoge
nese ist nicht klar. Häufig geht der 
Erkrankung die Einnahme eines oder 
mehrerer Arzneimittel voraus. Ein 
immunologischer Mechanismus wird 
diskutiert [4].

Das SSSS dagegen kommt haupt
sächlich bei Kindern im Alter von 
unter 5 Jahren vor. Die Letalität ist 
gering. Eine Beziehung zu einer Infek
tion durch Staphylokokken der Pha
gengruppe II gilt als sicher. Man weiß 
heute, daß die TEN und das SSSS 
nicht allein durch das Alter der be
troffenen Patienten voneinander dif
ferenziert werden können. Wenn auch 
selten, so kommt es doch auch bei Er
wachsenen zum SSSS und bei Kindern 
zur TEN [3, 9, 10].

E ig e n e  f ä l l e

Fall 1. K., Andreas. Die Geburt er
folgte 12 Wochen vor dem errechne- 
ten Termin (1710 g, 41 cm). Bis auf 
eine diskrete Atemnotsymptomatik 
war der postnatale Verlauf zunächst 
unauffällig. Es erfolgten die bei Früh
geborenen üblichen Maßnahmen (Neu- 
geborenen-Intensivstation, dann Früh- 
geborenenstat ion ).

Am 5. Lebenstag kam es, beginnend 
im Nasolabialbereich, zu einer sich 
innerhalb weniger Stunden entwik-

kelnden Epidermolysis (positives Ni- 
kolsky-Phänomen). Blasen wurden 
nicht beobachtet. Noch am selben Tag 
beobachteten wir eine nahezu voll
ständige Ablösung der oberflächlichen 
Hautschichten an Händen, Füßen, 
Brust und Rücken. Neben anderen 
Erregern konnte aus Abstrichen von 
5 verschiedenen Hautstellen und im 
Nasensekret auch Staph, aureus (Ly- 
sogruppe II, Lysisbild 71) nachgewie
sen werden. Trotz Antibiotika- und 
symptomatischer Therapie kam es zu 
einem septischen Geschehen, das nicht 
beherrscht werden konnte. Patholo
gisch-anatomischer Befund: Sepsis,
Dermatitis exfoliativa Ritter (histolo
gisch).

Fall 2. P., Sven. Dieses Kind wurde 
zwei Tage nach dem oben beschriebe
nen in derselben Klinik geboren. Am 
6 . Lebenstag wurden erstmals meh
rere eitrig belegte Hautareale sowie 
Hauterosionen (Nasolabialregion, Axil- 
len, Windelbereich) beobachtet. Am 
folgenden Tag kam es zu groblamellö- 
sen Hautablösungen am ganzen Kör
per. Es erfolgte die Verlegung von der 
Neugeborenenstation der Entbin- 
dunsanstalt in unsere Klinik. Bei Auf
nahme fanden sich zahlreiche ober
flächliche Hauterosionen, Blasen und 
Krusten. Das Nikolsky-Phänomen 
war positiv. Aus Abstrichen von Nase 
und Nabel konnte Staph, aureus ge
züchtet werden (Lysogruppe II, Ly
sisbild 71). Unter Antibiotika- sowie 
entsprechender symptomatischer The
rapie besserte sich der Zustand bald 
und das Kind konnte nach 2 Wochen 
in gutem Allgemeinzustand nach Hau
se entlassen werden.
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D is k u s s io n

Wie bereits ausgeführt, besteht an 
der ätiologischen Rolle der Staphylo
kokken der Phagen-Gruppe II (insbe
sondere Stämme mit dem Lysisbild 
71) kein Zweifel mehr. Dies ist inso
fern bemerkenswert, als die Vertreter 
dieser Staphylokokken-Gruppe insge
samt nur einen kleinen Anteil der bak
teriologisch nachgewiesenen Staphy
lokokken ausmachon [9, 17]. Neuere 
Untersuchungen [7] weisen daraufhin, 
daß auch Stämme, die mit Phagen der 
Gruppen I und III reagieren, Impe
tigo und Rittersche Krankheit hervor- 
rufen können und exfoliatives Toxin 
bilden.

Die Entwicklung eines Tiermodells 
unter Verwendung neugeborener Mäu
se [1 2 , 13] brachte neue Erkenntnisse 
über die Pathogenese des SSSS. Neu
geborene Mäuse, denen lebende Sta
phylokokken der Phagengruppe II in
jiziert wurden, entwickelten binnen 24 
Stunden eine exfoliative Dermatitis, 
die klinisch und histologisch nicht vom 
SSSS des Menschen unterschieden 
werden konnte. Mit Staphylokokken 
anderer Phagengruppen konnte diese 
Reaktion nicht induziert werden.

Durch die Untersuchungen dieser 
und anderer Autoren konnte in der 
folgenden Zeit eine kausale Beziehung 
zwischen einem extrazellulären Toxin 
dieser Erreger und den verschiedenen 
Manifestationen des SSSS hergestellt 
werden. Für dieses Toxin existieren 
mehrere Bezeichnungen: Exfoliatin, 
exfoliatives Toxin, epidermolytisches 
Toxin, Epidermolysin. Für die Induk
tion des SSSS bei neugeborenen Mäu

sen genügt es, wenn lediglich das To
xin appliziert wird. Das Toxin ist ein 
Protein mit einem Molekulargewicht 
von 24,000 — 33,000. Bei Stämmen, 
die mit Phagen der Gruppe II reagie
ren, ist das Toxin wärmestabil, bei 
anderen Stämmen wärmelabil [7].

Man nimmt an, daß das Toxin am 
Ort der Staphylokokken-Infektion (z. 
B. einer Konjunktivitis, Otitis, An
gina) gebildet wird und hämatogen die 
Haut erreicht, um hier erst wirksam 
zu werden. Für diesen Mechanismus 
sprechen das symmetrische Auftreten 
des Erythems, das Fehlen von poly
morphkernigen Leukozyten in den 
Hautveränderungen [10] und die Tat
sache, daß der Inhalt intakter Haut
blasen gewöhnlich steril ist. Ein Nach
weis von Staphylokokken von der ent
zündeten Haut ist sehr wahrschein
lich auf Sekundärinfektionen der frei
liegenden Wundflächen zurückzufüh
ren.

Das Vorkommen des SSSS prak
tisch nur im frühen Kindesalter er
klärt man sich durch die größere Ka
pazität der Erwachsenen, gebildetes 
Toxin abzubauen. Kommt es bei Er
wachsenen zum SSSS, so diskutiert 
man neben einer Beeinträchtigung des 
Stoffwechsels auch eine solche der 
Immunabwehr [3].

Histologisch kommt es beim SSSS 
zu einer Ablösung im Bereich des un
teren Stratum granulosum (»intraepi
dermale« Ablösung), wobei Entzün
dungszeichen fehlen [3, 4]. Das Ko- 
rium liegt also nicht frei, die Basal
zellschicht hat noch einen gewissen 
Schutz vor Infektionen sowie einem zu 
massiven Wasser-, Elektrolyt- und
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Eiweiß Verlust [5]. Vielleicht ist diese 
»hoch« liegende Ablösungszone dafür 
verantwortlich, daß die Heilung rela
tiv schnell und ohne Narbenbildung 
erfolgt [9].

Die heute vorliegenden Befunde 
sprechen dafür, daß es sich um einen 
extrazellulären nicht zytotoxischen 
Prozeß handelt. Es wurde mittels 
elektronenmikroskopischer Untersu
chungen festgestellt, daß es zu einer 
Spaltung der Desmosomen zwischen 
den Zellen des Stratum granulosum 
kommt [8 ]. Bei der »adulten« TEN ist 
dagegen die Basalzellschicht der Epi
dermis betroffen (»subepidermale« Ab
lösung) [5]. Inwieweit es sich hierbei 
tatsächlich um einen allergischen Pro
zeß handelt, ist noch ungeklärt.

Das SSSS wird zunehmend häufiger 
beobachtet [3, 9, 10, 15]. Vor allem 
sind Neugeborene, Säuglinge und 
Kleinkinder betroffen. Nicht selten 
werden mehrere Fälle gleichzeitig oder 
hintereinander gesehen [2, 6 , 15] bzw. 
die Kinder kommen aus denselben 
Entbindungskliniken [14]. Neugebo
rene erkranken nicht selten erst nach 
Entlassung aus der Klinik [16]. Fa
milienangehörige von am SSSS er
krankten Kindern können Staphylo
kokken vom Typ 11/71 auf Haut oder 
Schleimhaut beherbergen [15].

Das klinische Bild des SSSS umfaßt 
ein Spektrum von Erkrankungen der 
Haut, das von rein lokalisierten For
men (bullöse Impetigo) bis zur genera
lisierten Exfoliation reicht. Die Er
krankung kann mit einer Konjunkti
vitis, einem Infekt der oberen Luft
wege, einer Angina oder Otitis begin
nen. Nicht selten besteht Fieber. Nach

1 — 4 Tagen treten die Hautsymptome 
auf [3, 14, 15, 17]. Am beeindruckend
sten ist die generalisierte Form der 
Erkrankung: fleckiges scarlatinifor
mes Exanthem, positives Nikolsky- 
Phänomen, Blasenbildung, spontane 
Hautablösungen. Es entsteht eine 
feuchtglänzende rote Fläche (das Bild 
erinnert an eine Verbrühung), die 
etwa binnen 48 Stunden trocken wird. 
Danach kommt es zu einer Abschup
pung. 7 — 10 Tage nach Auftreten des 
Erythems ist der Prozeß, ohne Narben 
zu hinterlassen, abgeheilt.

Die lokalisierte Form äußert sich 
als bullöse Impetigo. Hautverände
rung und Infektion finden (anders als 
bei der generalisierten Form) am glei
chen Ort statt [8 , 13].

Scarlatiniforme Exantheme können 
Ausdruck eines abortiv verlaufenden 
SSSS sein [13, 14]. Der Prozeß ent
wickelt sich hierbei nicht bis zur Bla
senbildung und Exfoliation weiter.

Bei den seltenen Fällen der adulten 
Form des SSSS handelt es sich fast 
immer um eine bullöse Impetigo, also 
um die lokalisierte Form des SSSS, 
wobei in den intakten Blasen Staphy
lokokken nachgewiesen werden kön
nen. Typische generalisierte Verlaufs
formen sind bei Erwachsenen nicht 
beobachtet worden.

Wahrscheinlich sind die sog. »bullö
sen« Varizellen dadurch bedingt, daß 
es zu einer Superinfektion der Vari- 
zelleneffloreszenzen durch Staphylo
kokken vom Typ 11/71 kommt [11, 
18]. Wird die Superinfektion durch 
andere Staphylokokken hervorgeru
fen, kommt es lediglich zu einer Im
petigo.
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Zu Beginn des Krankheitsprozesses 
ist eine differentialdiagnostische Ab
grenzung des SSSS von anderen Haut
affektionen schwierig: Sonnenbrand, 
ekzematöse Dermatitis, M. Leiner 
Erythema exsudativum multiforme, 
Scharlach u. a. können ein ähnliches 
Bild zeigen. Im fortgeschrittenen Sta
dium erfolgt die Abgrenzung von an
deren bullösen Hautprozessen durch 
die Empfindlichkeit der Haut, durch 
die Neigung zur Ausdehnung auf große 
Flächen und zur Exfoliation (intak
te Blasen werden nur selten gese
hen) [3].

Die Unterscheidung von »allergi
scher« TEN und SSSS ergibt sich in 
den meisten Fällen aus dem Alter der 
Patienten, dies gilt aber nicht absolut. 
Im Zweifelsfall wird eine histologische 
(Bestimmung des Ortes des Ablö
sungsprozesses in der Epidermis) bzw. 
zytologische Untersuchung (akantho- 
lytische Keratinozyten beim SSSS 
oder Entzündungszellen, zellulärer 
Debris und basale Keratinozyten bei 
nichtstaphylogener TEN) empfohlen 
[3]. Blasen und Erosionen der Mund
schleimhaut sprechen eher für eine 
TEN und gegen ein SSSS [9, 15]. Die 
Hautveränderungen des Stevens-John
son-Syndroms sind vorwiegend im Be
reich der Körperöffnungen zu finden. 
Das Nikolsky-Phänomen ist negativ.

Die Unterscheidung des scarlatini- 
formen Exanthems als abortive Ver
laufsform des SSSS vom echten Schar
lachexanthem kann zunächst schwie
rig sein. Es fehlen aber die Rötung des 
Gaumens und die typische »Himbeer
zunge«. Die Hautschuppen sollen 
wesentlich größer sein als beim Schar

lach, sie entstehen bereits binnen 4 
Tagen nach Auftreten des Erythems 
[13, 14].

Die Mehrzahl der von SSSS-Pation- 
ten isolierten Staphylokokken ist ge
genüber Penizillin resistent. Daher 
werden heute zur Therapie penizilli- 
nasefeste Penizilline empfohlen, um 
die Toxinproduktion in einem mög
lichst frühen Stadium zu unterbinden 
[3, 5].

Mittels des Tiermodells konnte fest
gestellt werden, daß Meticillin das 
SSSS verhinderte, wenn es frühzeitig 
gegeben wurde. Erfolgte die Antibio- 
tika-Gabe erst nach Beginn der Ex
foliation, wurde der Krankheitsver- 
lauf nicht mehr beeinflußt [12, 14]. 
Steroide gelten heute als kontraindi
ziert (Aggravation des SSSS bei neu
geborenen Mäusen, Auslösung des 
SSSS bei Zugabe von Steroiden sogar 
bei adulten Mäusen). Zur Therapie des 
SSSS gehört selbstverständlich die 
Substitution des Flüssigkeits-, Elek
trolyt- und Eiweißverlusts.

Die Behandlung der Hautflächen 
erfolgt wie bei Verbrennungen. Die 
Prognose ist im allgemeinen gut, je
doch kann es, insbesondere bei Neu
geborenen, zum Exitus letalis kom
men [3, 9].

Was unsere eigenen Fälle betrifft, 
fällt auf, daß beide Kinder aus der
selben Entbindungsklinik kamen und 
fast zur gleichen Zeit erkrankten. 
Trotz adäquater Therapie konnte bei 
dem einen Kind, einem Frühgebore
nen, eine septische Allgemeininfek
tion, deren Eintrittspforte zweifellos 
die Hautläsionen waren, nicht ver
hindert werden.

Acta Paediatrica Academiae Scientiarum llungaricae 19, 1978



204 W. H andrick et al. : Staphylococcal scalded skin

L it e r a t u r

1 . A r b u t h n o t , J. P ., F r e e r , J. H., 
M cN iv e n , A. C.: The role o f  extracellu
lar products of phage-group I I  staphylo
cocci in toxic epidermal necrolysis. In:
E . Jeljaszewicz (ed.) Staphylococci and 
Staphylococcal Infections, Warschau 
1973.

2. B e n s o n , P. F., R a n k in , G. L. S., R ip - 
p e y , J. J.: An outbreak o f  exfoliative 
dermatitis of the newborn (Ritter’s 
disease) due to Staphylococcus aureus 
phage type 55/71. Lancet 1, 999 (1962).

3. E l ia s , P. M., F r it s c h , P ., E p s t e in , H.: 
Staphylococcal scalded skin  syndrome. 
Clinical features, pathogenesis, and re
cent microbiological and biochemical 
developments. Arch. D erm . 1 1 3 , 207 
(1977).

4. E p s t e in , Е. H., F l y n n , P ., D a v is , R.
S.: Adult toxic epidermal necrolysis 
w ith  fatal staphylococcal septicem ia. J. 
Amer. med. Ass. 229, 425 (1974).

5. F r e u d e n b e r g , V., W o l e , H .: Toxische 
epidermale Nekrolyse im Kindesalter. 
Pädiat. Prax. 17, 489 (1976).

6. G il l e s p ie , W. A., P o p e ,R .C . ,  S im pso n , 
K .: Pemphigus neonatorum  caused by 
Staphylococcus aureus typ e  71. Brit, 
m ed. J. 1, 1044 (1957).

7. K o n d o , J., Sa k u r a i, S., Sa r a i, Y.: 
N ew  type of exfoliatin obtained from 
staphylococcal strains belonging to 
phage groups other than  group II, 
isolated from patients w ith  impetigo 
and Ritter’s disease. In fect. Immun. 10, 
851 (1974).

8. L il l ib r id g e , C. B ., M e l i s h , M. Е., 
G la sg o w , L . A.: Site o f  action  of ex
foliative toxin in the staphylococcal 
scalded skin syndrome. Pediatrics 50, 
728 (1 9 7 2 ) .

Dr. med. W. Handrick ,
Kinderklinik der Karl-Marx-Universität, 
Oststr. 21 — 25 
DDR-705 Leipzig,

9. L o w n e y , E . D ., B a it b l is , J .  V ., K r e y e ,
G. M ., H a r r e l l , E . R ., M cK e n z ie ,
A . R .:  T he scalded sk in  synd rom e 
in  ch ild ren . A rch. D erm . 95, 359
(1967).

10. L y e l l , A ., D ic k , H . M., D ’A l e x a n d e r , 
J .  O .: O u tb re a k  o f to x ic  ep iderm al 
n ecro ly sis  associated  w ith  staphylococci. 
L a n c e t 1, 787 (1969).

11. M e l i s h , M. E .: B ullous v arice lla : its  
a sso c ia tio n  w ith  th e  staphy lococca l 
sca ld ed  sk in  syndrom e. J .  P e d ia t . 83, 
1019 (1973).

12. M e l i s h , M. E ., Gl a s g o w , L . A ., T u r 
n e r , M. D .: S taphy lococca l scalded 
sk in  sy n d ro m e . P ed ia t. R es . 4, 378 
(1970).

13. M e l i s h , M. E ., G l a s g o w , L . A .: The 
s tap h y lo co cca l scalded sk in  synd rom e: 
d ev e lo p m en t o f an  ex p e rim en ta l m ouse 
m odel. N ew  E ng l. J .  M ed. 282, 1114 
(1970).

14. Me l is h , M. E ., Gla sgo w , L . A .: The 
s tap h y lo co cca l scalded sk in  syndrom e. 
T h e  e x p a n d e d  clinical sy n d ro m e . J . 
P e d ia t .  78, 958 (1971).

15. R a s m u s s e n , J .  E .: T ox ic  ep iderm al 
n ec ro ly s is : a  rev iew  o f  75 cases in  
ch ild ren . A rch. D erm . I l l ,  1135 (1975).

16. R y c h e c k , R . R ., T a y l o r , P . M .: E p i
dem ie  s tap h y lo co cca l p y o d e rm a  a s 
so c ia te d  w ith  R i t te r ’s d isease  an d  th e  
a p p e a ra n c e  o f  phage ty p e  3B /71. New 
E n g l. J .  M ed. 269, 332 (1963).

17. S c h a l k h ä u s e r , R ., T r u c k e n b r o d t ,
H .  : Z u r Ä tio logie d e r E p iderm o lys is  
a c u ta  to x ic a  (L yell-S ynd rom ). K lin . 
P ä d ia t .  186, 71 (1974).

18. W a l d , E . R ., L e v in e , M. M ., T o g o , Y .: 
C o n c o m ita n t varice lla  a n d  s tap h y lo co c
cal sca ld ed  sk in  synd rom e. J .  P e d ia t. 
83, 1017 (1973).

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



Acta Paediatrica Academiae Scientiarum Hungaricae, Vol. 19 (3), pp. 205 — 209 (1978)

A recovered case of generalized BCG infection
by

Z. E r d ő s , E . Cs e r h á t i , I. S zabó

First Department of Paediatrics, Semmelweis University Medical School, 
and Korányi Institute of Pulmonology, Budapest

Received January 9th, 1978

A female infant was at the age of 8 months admitted with muco-cuta- 
neous candidiasis. The applied therapy was inefficacious. Subsequent examina
tions pointed to a combined humoral and cellular immunopathy. A t the age 
of 7 years the patient was readmitted with abdominal complaints. Diagnostic 
laparotomy revealed a tuberculous mesenterial growth. The isolated agent 
proved to be a BCG strain. Antituberculous therapy was beneficial, the 
tumour disappeared and full recovery was attained. The m ycotic process re
mained unchanged and still needs continuous treatment.

After BCG vaccination regressive 
foci may develop in various organs by 
haematogenous dissemination [1 0 ]. 
These foci rarely give rise to tuber
culous disease, although lupus and 
multiple bone infection have been ob
served when after BCG vaccination a 
decrease of resistance occurred [4, 8 ,
1 1 ]. A few cases of BCG osteomyelitis 
were also reported [3].

BCG dissemination is a rare con
dition; according to Wasz-Höckert 
and Lotte [15] 31 cases with fatal 
outcome were registered. Of these, 15 
have been reported in detail [1, 2, 5, 
7, 8 , 9, 12, 13, 14, 15, 16]; their ma
jority had a severe immuno-deficiency. 
In connection with partial immuno
deficiency one case has only been re
ported [6 ].

R epo rt  o f  a  Ca se

L. R ., a female patient, was bom  in 
1965. The family history was irrelevant. 
She had had BCG vaccination at newborn

age and diphtheria, whooping cough, teta
nus, smallpox and polio vaccinations in 
due time.

A t the age o f 8 months, eruptions had 
appeared in the gluteal region, and then on 
the whole skin, with subsequent yellowish 
pigmentation, and thickening and fragmen
tation of the nails o f the hands and feet. 
Candida albicans and Trychophyton rub- 
rum had been isolated on several occasions. 
Later the process spread to the mucous 
membranes.

Antim ycotic treatment with nystatin, 
clotrimazole, griseofulvin, and locally ap
plied tartaric acid, iodine, salicyl brought 
no relief. When, in view of this, the suspicion 
of an immuno-deficient state had arisen, the 
patient at the age of 3 years was admitted 
to our Department. Laboratory tests re
vealed a combined cellular and humoral 
(T +  B) immuno-deficiency (Table I).

The patient remained under our con
tinuous control and was readmitted at the 
age of 7 years, as for a month she had had 
nausea, vomited repeatedly and lost 1 kg 
weight. A t this time, besides the skin 
changes the poorly developed girl (16.4 kg, 
104 cm), had a tight, protruding abdomen 
with a resistance of a child fist palpable 
above and to the right of the umbilicus and
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Fig. 1/3.Fig. 1/1.

Fig. 1/2. Fig. 1/4.
F ia . 1. Patient with mucocutaneous candidiasis before treatment, at the age of five 

years, and after prolonged treatment, at the age of 11 years
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T a b l e  I

Immunological and Laboratory D ata

RBC: 3,900,000; WBC: 8,000; Hb: 15.7 g/dl; ESR: 10 mm/hr. Se total protein 6.9 g/dl 
Se electrophoresis: albumin 40%; alphaj globulin 7%; alpha., globulin 16%; beta globulin 12%; 

gamma globulin 25%
Peripheral blood: T. Ly: 68% (spontaneous rosette producing); В Ly: 12%; macrophages: 8% 
Intracutaneous tests of delayed type: Tuberculin (1 : 1000): negative; Candidin (1 : 1000): 

negative; Trychophytin: negative; Phytohaemagglutinin (1 /(g): 24 hr slightly positive, 
48 hr negative

Leucocyte migration test (PPD): insignificant inhibition (migration index, 0.89), with phyto
haemagglutinin: significant inhibition (migration index, 0.61)

NBT (nitro-blue-tetrazolium) reaction positive in 50% of granulocytes
Ly-transformat ion 60% positive

Immunoglobulins IgG IgA IgM
1969 2084 14 121 mg/dl
1970 2481 50 160 mg/dl
1971 2481 59 160 mg/dl
1973 715 80 106 mg/dl
1974 1520 42 165 mg/dl

Antibody level (passive haemagglutination):

Staph, alpha-antitoxin: 
S. typhi О. agglutinin:
E. coli О. 26 agglutinin: 
E. coli О. 55 agglutinin:

0.25 IU/ml
8 + +

16+  +
4 +  +

Sh. flexneri 1 agglutinin: 
Sh. flexneri 2 agglutinin: 
Sh. flexneri 3 agglutinin: 
Sh. flexneri 6 agglutinin:

32+ +  +  
1 6 + +  +  
16+ +
32 +  +  +

Antibody level: decreased

a liver enlarged to two fingerbreadth. Lapa
rotomy revealed a massive tumour located 
in the root of the mesentery. As it could 
not be removed, a wedge biopsy was made.

Histologically, the tumour proved tu 
berculous in origin with many acid fast 
rods. In repeated gastric washings and 
laryngeal swabs BCG bacilli were found.

Subsequently, combined antitubercu
lous treatm ent was given with a total o f 
20 g streptomycin, 20 g INH  and 16.5 g of 
rifampicin. Under its effect the condition  
improved, the patient gained 5 kg in weight 
and grew 4 em in 15 months and the ab
dominal resistance disappeared. The skin 
process also improved. Now at 11 years of

T a b l e  II

Biochemical reactions of patient’s strain in comparison with standard strains

Strain»
Ziehl-

Neelsen
staining

Cord
formation

Nicotinic
acid

Nitrate 
reduction 
to nitrite

Catalase
Patho

genicity for 
guinea pig

BCG*
Strain 23069 (Patient’s

+ + -  (± ) — + low

strain) + + — — + low
Mycobacterium tuberculosis* + + + + + high
Mycobacterium bovis* 
Mycobacterium tuberculosis

+ + (± ) + high

INH resistant + + + + low

* International strains. Mycobacterial Culture Collection, Trudeau Institute, New York 1972.
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age the girl goes to school and leads a nor
m al life, her height is 127 cm and her 
w eight, 24.6 kg.

Bacteriological examination .The  samples 
were inoculated into 3 liquid media. After 
6 weeks a small number o f colonies were 
obtained. Morphologically they correspond
ed to  those of pathogenic mycobacteria. 
They were Gram negative, acid and alcohol 
fast and showed typical cord formation. 
Their comparison with the internatio
nal Mycobacterium strains is shown in

Table II, the sensitivity tests in 
Table III.

Virulence examinations were performed 
in 2 guinea pigs each with quantities of 1.0 
and 0.1 mg per g wet weight administered 
subcutaneously in the right inguinal fossa. 
This revealed that 0.1 mg induced no altera
tion during 60 days, and 1.0 m g produced 
local lymph node enlargement. A t the same 
time, no IN H  resistant M. bovis strain was 
present. According to the results, the strain 
was one of Mycobacterium BCG.

T a b l e  III

Sensitivity tests 
(according to Canetti)

Isoniazid sensitive 0.2 /ig/rnl
Streptomycin sensitive 4.0 /ig/ml
Viomycin sensitive 10.0 /ig/ml
Ethambutol sensitive 0.5 /ig/ml
Rifampicin sensitive 5.0 /ig/ml

D isc u ssio n

If complications appear after BCG 
vaccination the reliability of the vac
cine has to be checked in the first 
place. In our case, 6  other newborns 
received the same vaccine, without 
any pathologic symptoms neither then, 
nor later. In such cases the suspicion 
of a BCG infection is well founded.

It is evident that in cases of severe 
immuno-deficiency antituberculous 
treatment is not efficacious. In our 
case, the patient responded well to 
the therapy and recovery has been 
attained, as in the only similar case 
reported in the literature [6 ]. In the 
latter case, the tuberculin negativity 
existing during the whole course of the 
disease pointed to a disturbance of 
cellular immunity. The circumstance 
that in our patient the complication

appeared 7 years after the vaccination 
while in healthy individuals patho
genic BCG may persist in the organism 
at most for a year, shows that in im- 
munopathic subjects this time may 
considerably be prolonged.

Thus, in countries where BCG vac
cination of newborns is compulsory, 
preventive inhibitory therapy has to 
be taken into consideration whenever 
a partial immunopathy is detected 
after the vaccination.
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Fasting blood glucose and plasma free amino acid levels were de
termined in 16 infants (average postnatal age, 4 4 + 6  days) suffering from  
urinary tract infection associated with jaundice and cholestasis. There were 
no significant differences in the fasting blood glucose values of the control 
and jaundiced babies. The concentration of two glucogenic amino acids; 
alanine and lysine, decreased significantly and phenylalanine, citrulline and 
cystine levels were elevated, suggesting an impairment of the metabolism of 
these amino acids in the liver. A close positive correlation was found between 
bilirubin, SGPT and phenylalanine levels, suggesting a relationship between  
hepatic damage and the measured phenylalanine concentration. After two  
to four weeks of antibiotic treatment the urine became sterile bilirubinaemia 
disappeared and the amino acid levels returned to normal.

The most common condition asso
ciated with cholestatic jaundice in 
young infants is urinary tract infec
tion rather than congenital atresia of 
the biliary ducts or neonatal hepatitis. 
The usual clinical picture is of a 
young infant who is failing to thrive, 
lethargic or irritable, and suffering 
from fever, jaundice, and moderate 
hepatomegaly [15]. Hepatocellular 
impairment is the main factor in the 
production of jaundice [2 ].

The major role of the liver in glucose 
and amino acid homeostasis has long 
been recognized. A serious impairment 
of hepatic glycogen synthesis and 
gluconeogenesis frequently leading to 
fasting hypoglycaemia has been re

ported in acute viral hepatitis [4], No 
information is available concerning 
these biochemical functions in liver 
injury associated with urinary tract 
infection in young infants.

The question has been investigated 
by measuring fasting blood glucose 
and individual plasma free amino acid 
concentrations in such infants.

Ma t e r ia l  a n d  M ethods

Sixteen infants ranging in age from 6 to  
80 days and admitted over a two year 
period were included in the study.

The clinical data are presented in 
Table I. Most babies were prematurely 
born, only three infants had a gestational

Supported by the Scientific Research Council, Hungarian Ministry of H ealth  
( 3 -2 3 - 0 5 0 2 - 0 4 —1/M).
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age o f  > 35  weeks. Jaundice was evident in 
all cases; both conjugated and unconjugat
ed bilirubin concentrations were elevated 
in their plasma. The former bilirubin frac
tion comprised 56% of the total bilirubin 
level which varied from 1.6 to 25.2 mg/dl. 
The observed bilirubinaemia was moderate 
in  the majority of cases. Plasma bilirubin 
concentration was below 2 mg/dl in 4 cases, 
betw een 2 and 5 mg/dl in 6, between 5 and 
10 m g/dl in 4 cases and only two infants 
(both septic cases) had plasma bilirubin 
levels higher than 10 mg/dl. SGOT values 
were elevated in 8, SGPT values in 4 cases. 
B oth  SGOT and SGPT were above normal 
(12 TU) in 3 infants. All o f the 16 infants

had at least two to three urine cultures 
with 104 or more Gram negative organisms 
per cu. mm. Most infants were infected 
with E. coli, but all had sterile blood cul
tures. Blood urea nitrogen level was de
termined in 6 cases and ranged from 12 to 
29 mg/dl. There were no reducing sugars in 
the urine and serological tests for Australia 
antigen, rubella, cytomegalovirus and toxo
plasmosis were negative. Intravenous pyelo- 
grams and cystourethrograms were per
formed in half of the patients and 4 out of 
the 8 showed some kind of abnormality 
(Table I).

After 2 to 4 weeks antibiotic treatment 
the urine culture became sterile and both

T a b l e  I

Clinical data of infants with jaundice

Sex Gest. age, 
wks

B. weight, 
g

Postnatal age, 
days

B. weight at 
examination, 

g

Total Conjugated
Bilirubin mg/dl

M 1110 70 2500 2.7 1.3
M 30 1480 60 2800 2 5 1.3
F 27 1400 80 3400 1.6 0.4
F 30 1430 42 1950 2.4 1.4

M _ 1200 67 2600 2.2 1.7
F 31 1320 77 2500 3.1 2.0
F 38 3160 21 2700 9.3 7.1
F 28 1310 36 1400 7.2 4.3
M 33 2460 5 2300 25.2 6.4
M 33 2240 17 1900 5.1 3.0
F 38 3450 42 4200 14.0 11.7
M 32 1470 32 1500 7.1 5.3
F — 1700 40 2000 1.6 1.5

M 37 2900 23 2700 3.5 1.7
M 36 1630 60 2000 1.8 1.2
F — 1700 39 2100 1.8 1.0
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fractions of bilirubin decreased gradually. 
Liver biopsy was performed in 6 cases at 
the time o f peak bilirubin levels.

H istology showed a non-specific reac
tive hepatitis with cholestasis and some in
filtration o f the portal tracts with inflam 
matory cells.

Fasting blood glucose and plasma amino 
acid levels were determined from 1.0 ml of 
blood taken at 0900 hr. A control group of 
49 premature infants with similar gesta
tional age, birth weight, postnatal age and 
actual bodyweight were selected who were 
admitted to the unit over the same two 
years period when feeding regimen (for
mula- feeding) and care were practically the 
same (Table II).

Blood glucose was estimated by the 
o-toluidine method (4) and the plasma level 
of 17 individual amino acids by automated 
ion-exchange chromatography using Beck
man Multichrom 4226 analyser. Amino acid 
analyses were made at the same time in 
both groups. Specimens of venous blood 
collected in heparinized tubes were prompt
ly centrifuged and the plasma was depro- 
teinized by addition of four volumes of 5% 
sulphosalicylic acid. Protein-free super
natant was immediately frozen and stored 
at —20°C until assayed.

For statistical analysis Student’s i-test 
was used and regression equations were 
calculated by the method of least squares 
(paired analysis).

and urinary tract infection

UN,
mg/dl

Fasting blood 
glucose, 
mg/dl

SGOT
(Ш )

SGPT
(IU) Urine culture Liver biopsy*

97 10 3 E. coli 104 +

— — 16 10 E. coli 10» +

— 56 29 15 E. coli 104 1 0 s +

29 71 21 7 E. coli and +

Klebsiella 105
— — — — E. coli 104 +

— — — — E. coli 10e —
— 59 14 5 E. coli 10« +

— — 42 23 E. coli 104 +

— 50 10 2 E. coli 10« —
— 83 12 8 E. coli 104 —
40 — 12 14 E. coli 10« —
12 45 62 43 E. coli 104 —
14 62 3 2 Klebsiella and —

Proteus 10«
— 87 16 3 E. coli 10« —
14 — 25 7 E. coli 10« —
19 51 8 3 E. coli 10« —

* Nonspecific reactive hepatitis with cholestasis (see text).
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T a b l e  II

Control and jaundiced infants 
(M +  SE)

Control
Jaundice with 
urinary tract 

infection
Significance

Gestational age, weeks 33 ±  1 33 ±  2 NS
Birth weight, g 1742 ±  75 1873 ±  174 NS
Postnatal age, day 35 ±  3 44 ±  6 NS
Body weight at examination, g 2184 ±  58 2409 ±  175 NS
Mean fasting blood glucose, mg/dl 67 ±  2 67 ±  6 NS
BUN, mg/dl 10 ±  1 21 ±  5 <  0.001

n 49 16

R e su l t s

Mean fasting blood glucose con
centrations were the same in the 
control and study groups (Table III). 
The mean blood urea level was signi
ficantly (p  -< 0 .0 0 1 ) higher in the 
jaundiced infants, but urea levels were 
available for not more than 6  cases 
and among them only two babies 
showed levels markedly exceeding the 
upper limit of the normal (6  — 2 0  

mg/dl) range.
Total and individual fasting plasma 

free amino acid levels are shown in 
Table III and Figure 1 . The mean 
total concentrations of 17 amino acids 
were very similar in the two groups. 
Alanine and lysine levels were signi
ficantly lower, and plasma phenyl
alanine, cystine and citrulline were 
significantly higher, in the study 
group. Plasma tyrosine concentrations 
were also higher in the jaundiced 
group but the difference did not reach 
the level of significance.

Total and conjugated bilirubin le
vels were related to the plasma con
centration of each amino acid found 
to be significantly lower or higher as 
compared to controls. A significant 
linear correlation was found only 
between total and direct reacting 
bilirubin levels and plasma phenyl
alanine concentrations (Figure 2 ), and 
there was a positive linear correla
tion between SGPT and plasma 
phenylalanine levels (r =  0.7, p 
<  0.05).

The relationship between serial bili
rubin and phenylalanine levels in the 
period of antibacterial treatment in 6 

infants are shown in Figure 3. Plasma 
phenylalanine gradually decreased pa
rallel with the fall of conjugated bili
rubin concentration in most cases. 
There was no relationship between 
plasma phenylalanine levels and post
natal age in the control group, so a 
decline in plasma phenylalanine was 
considered a sign of improving liver 
function. By the time of recovery from
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T a b l e  I I I

Plasma free amino acid levels in normal controls and infants with jaundice 
and urinary tract infection (M +  SE) (ytnol/1)

Control
Urinary tract 
infection and 

jaundice
Significance

Taurine 75 ± 18 79 ± 14 NS
Aspartate 47 ± 4 50 ± 4 NS
Citrulline 19 ± 3 45 ± 7 <  0 .0 5

Proline 2 8 0 *± 32 2 4 8 ± 5 2 NS
Glycine 25 8 ± 17 2 2 8 ± 14 NS
Alanine 367 ± 20 261 ± 20 <  0 .01

Cystine 48 ± 9 87 ± 10 <  0 .01

Valine 193 ± 14 188 ± 20 NS
Methionine 28 ± 2 29 ± 4 NS
Isoleucine 60 ± 5 50 ± 6 NS
Leucine 111 ± 8 98 ± 9 NS
Tyrosine 129 ± 14 164 ± 50 NS
Phenylalanine 163 ± 22 2 77 ± 72 <  0 .0 5

Lysine 251 ± 34 124 ± 11 <  0 .0 5

Ornithine 93 ± 9 83 ± 10 NS
Histidine 73 ± 11 95 ± 10 NS
Arginine 76 ± 6 5 9 ± 5 NS

Total
n

227 1  ±  30

39

2 1 6 5 ±
16

118 NS

F ia . 1. Plasma aminogram in jaundice associated with urinary tract infection (M +  SE)
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Bil irub . in  , m g / d l

F ia . 2. Plasma conjugated bilirubin and phenylalanine levels in jaundice associated with
urinary tract infection

the urinary tract infection, the rest of 
the amino acids also returned to nor
mal.

Val -f-lieu -f- Leu)
The molar ratio of

Tyr-fPhe I 
suggested as a liver function test [16] 
has been calculated and is shown 
in Figure 4. The ratio was approxi

mately 1.5 in the controls and was 
reduced to 0.92 in the study group 
(P <  0 .01). The lower value of the 
quotient was mainly due to the high
er level of aromatic amino acids in
cluded in the numerator, the plasma 
concentration of the branched chain 
amino acids remained normal.

F i g . 3. Serial bilirubin and phenylalanine levels in 6 jaundiced infants with urinary tract
infection
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Control Jaundice with urinary 
tract infection

F ig . 4. Val +  lieu  +  Leu 
Туг +  Phe

molar ratio in jaundice associated with urinary tract infection

D is c u s s io n

Urinary tract infection in early in
fancy is frequently associated with 
jaundice [15]. It has been suggested 
that jaundice develops in these infants 
as a result of haemolysis [17] and 
toxic hepatitis [2 ] with intracellular 
and intracanahcular bile stasis. Ex
cept for the mild bilirubinaemia, the 
usual liver function tests are normal 
in this condition. Abnormal histology, 
on the other hand, is highly suggestive 
of liver impairment.

Blood glucose homeostasis, as far as 
it can be judged from the normal fast
ing blood glucose values, is maintain
ed, but there are considerable distor
tions in the fasting plasma levels of 
some amino acids. Thus, the levels of 
alanine and lysine, two important 
glucose precursors, were reduced by 
30 and 50%, respectively (Table III 
and Figure 1 ).

Since fasting blood glucose levels 
remained normal and no correlation 
was found between the degree of bili

rubinaemia and the level of any of 
these two amino acids, it would be dif
ficult to comment on the possible 
gluconeogenic significance of the hy- 
poalaninaemia and hypolysinaemia 
[ 11].

It is a well established fact that 
tyrosine metabolism is abnormal in 
patients with liver disease. Fasting 
levels of tyrosine tended to be high in 
these patients [8 ]. Felig et al. [4] too 
found elevated fasting tyrosine levels 
in viral hepatitis. Recently, high tyro
sine levels have been found in neo
natal hepatitis [18] and in 4 preterm 
babies with mild cholestasis and ri
ckets [6 ]. In the present study a small 
nonsignificant rise in tyrosine and a 
considerable and significant (p <  0.05) 
elevation in phenylalanine have been 
observed (Table III and Figure 1). 
Furthermore, there was a positive 
linear correlation between bilirubin 
and phenylalanine levels (Figure 2).

One must be careful when inter
preting tyrosine and phenylalanine 
levels in young infants. Tyrosinaemia
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and associated hyperphenylalaninae- 
mia due to transient adaptive impair
ment of catabolism is a common neo
natal condition, particularly frequent 
in premature babies [17, 14]. On the 
other hand, the protein quantity and 
quality of food is a maj or determinant 
of the plasma level of aromatic amino 
acids in that age group [3, 13]. On the 
basis of these considerations, infants 
with comparable gestational and post
natal age, as well as body weight and 
feeding-regimen were selected as con
trols.

As compared to control babies, the 
observed hypertyrosinaemia and hy- 
perphenylalaninaemia were moderate
ly, but in the case of phenylalanine 
clearly abnormal and can be considered 
as a sensitive biochemical parameter 
of liver impairment. This assumption 
is strongly supported by the observa
tion that plasma phenylalanine levels 
have gradually declined during an
tibiotic treatment in parallel with 
the falling bilirubin values (Figure 3).

In adults, Soeters and Fischer [16] 
found a close correlation between mo
lar ratio of the branched chain amino 
acids and the aromatic amino acids 
and the severity of liver damage as
sociated with hepatic encephalopathy. 
The mean ratio was approximately 
3 — 3.5 in the normal human adult and
0 .6  — 1 .2  in those suffering from hepati
tic encephalopathy. We were able to 
show a fall of this ratio in a like man
ner in urinary tract infection asso
ciated with jaundice and cholestasis. 
It was surprising to see that a slight 
and apparently reversible liver dam
age noted in our patients produced a

ratio similar to that observed in 
severe liver impairment leading to 
hepatic encephalopathy. It should be 
stressed, however, that our normal 
control values were also much lower 
than in adults, so the reduction of the 
ratio, significant though it may be, 
was far less dramatic than in hepatic 
encephalopathy. It also has to be kept 
in mind, as Soeters and Fischer had 
pointed out [16], that the elevation 
of the ratio is not at all specific for 
liver disease and stimuli such as sep
sis, diuresis, stress, and catechola
mine discharge can lead to increased 
plasma aromatic amino acids and 
decreased branched chain amino acids.

We found no apparent explanation 
for the elevated citrulline level. The 
plasma concentrations of the other 
(dibasic) amino acids participating in 
the urea cycle remained normal.

Hypercystinaemia may also be a 
small though significant biochemical 
sign of liver impairment, possibly in
dicating a further delay in the matura
tion of the enzyme(s) of the trans- 
sulphuration pathway which is parti
cularly immature in preterm babies
[5].

As regards the significance of the 
present findings, it can be concluded 
that (1)  the distortion of the plasma 
aminogram indicates a moderate and 
reversible liver damage caused by 
urinary tract infection in young in
fants; (2)  although the hypertyrosin
aemia and hyperphenylalaninaemia 
observed were of moderate degree in 
most cases, their untoward effect on 
the developing nervous system cannot 
be excluded [9, 1 0 ]. In the most severe

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



G. Soltész et al. : Urinary tract infection 219

cases follow- up investigations seem to 
be justified to distinguish it from the 
potentially harmful hypertyrosine and 
hyperphenylalaninaemias commonly 
seen in premature infants.

R e f e r e n c e s

1. A v e r y , M. E., Clo w , C. L., Me n k e s , 
J. H ., R am ons, A ., Sc r iv e b , C. R .,  
St e b n , L., W a ser m a n , B. P.: Transient 
tyrosinemia of the newborn: Dietary 
and clinical aspects. Pediatrics 39, 378 
(1967).

2. B e r n s t e in , J., B r o w n , A. K .: Sepsis 
and jaundice in early infancy. Pediatrics 
29, 873 (1962).

3. B u r m á n , D.: Phenylketonuria masked 
by low protein feeds. Arch. Dis. Childh. 
52, 328 (1977).

4. F e l ig , P h ., B r o w n , W . V., L e v in e , 
R . A., K l o tsk in , G.: Glucose homeo
stasis in viral hepatitis. New Engl. J. 
Med. 283, 1346 (1970).

5. Ga u l l , G. E., R a s s in , D. K., R ä ih ä , 
N. C. R ., H e in o n e n , K.: Milk protein 
quantity and quality in low-birth- 
weight infants. III. Effects on sulfur 
amino acids in plasma and urine. J. 
Pediat. 90, 348 (1977).

6. G la sg o w , J. F. T., T ho m as, P. S.: 
Rachitic respiratory distress in small 
preterm infants. Arch. Dis. Childh. 52, 
268 (1977).

7. K o m r o w e r , G. M., R o b in s , A. J.: 
Plasma amino acid disturbance in in
fancy. I. Hypermethioninaemia and 
transient tyrosinaemia. Arch. Dis. 
Childh. 44, 418 (1969).

8. L e v in e , R. J., Co n n , H. O.: Tyrosine 
metabolism in patients with liver

G. So l t é s z , M. D.
Gyermekklin ika
H-7600 Pécs, Hungary

disease. J. clin. Invest. 46, 2012
(1967).

9. Ma m u n e s , P ., P r in c e , P. E ., T h o r n 
ton N. H ., H u n t , P. A ., H itc h c o c k , 
E. S.: Intellectual deficits after transient 
tyrosinaemia in the term neonate. Pe
diatrics 57, 676 (1976).

10. Me n k e s , J .  H ., W e l c h e r , D . W ., L e v i , 
H . S., D allas, J., Gr e t s k y , N . E .: R e
lationship of elevated blood tyrosine to 
the ultimate intellectual performance of 
premature infants. Pediatrics 49, 218 
(1972).

11. P a g lia r a , A. S., K a r l , I. E ., D e  V iv o , 
D. C., F e ig in , R. D., K ip n i s , D. M.: 
Hypoalaninaemia: a concom itant of 
ketotic hypoglycemia. J. clin. Invest. 
51, 1440 (1972).

12. P r ic e , J. D.: A simple m ethod for de
termining glucose in blood or plasma. 
Analyst 92; 198 (1967).

13. R a s s in , D. K., Ga u l l , G. E ., R ä ih ä , 
N. C. R ., H e in o n e n , K.: Milk protein 
quantity and quality in low-birth- 
weight infants. IV. Effects on tyrosine 
and phenylalanine in plasma and urine. 
J. Pediat. 90, 366 (1977).

14. Sc r iv e r , C. R., R o s e n b e r g , L . E.: 
Tyrosine and Phenylalanine. In: Amino 
Acid Metabolism and its Disorders, (ed.) 
A. L. Schaffer. Saunders, Philadelphia 
1973, p. 290.

15. Se e l e r , R. A., H a h n , K.: Jaundice in 
urinary tract infection in infancy. Amer. 
J. Dis. Child. 118, 663 (1969).

16. So e t e r s , P. O., F is c h e r , J. E .: Insulin, 
glucagon, aminoacid imbalance and he
patic encephalopathy. Lancet 2, 880
(1976).

17. T h u r m a n , W. G.: Changes in red cell 
fragility with infection. Amer. J . Dis. 
Child. Ï00, 639 (1960).

18. Y u, J. S., W a l k e r -Sm it h , J. A., B u r - 
n a r d , E. D.: Neonatal hepatitis in pre
mature infants simulating hereditary ty 
rosinosis. Arch. Dis. Childh. 46, 306 (1977).

Acta Pacdiatrica Acadcmiae Scientiarum Hungaricae 19, 1978





Acta Paediatrica Academiae Scientiarum Hungaricae, Vol. 19 (3 ), pp. 221—224 (1978)

The 1-hour D-xylose test in the diagnosis of
villous atrophy

by

I. K ó s n a i , Maria V. T ic h y  and P. B tjcsky

First Department of Paediatrics and Second Institute of Pathology, 
Semmelweis University School of Medicine, Budapest

Received February 21st, 1978

The results obtained in 40 cases of intestinal mucosal biopsy and 
parallel 1-hour D-xylose test are presented. Of 40 patients, 15 had subtotal 
villous atrophy, while in 25 the villous structure was intact. Among the 15 
patients with villous atrophy 10 gave D-xylose values of less than 20 mg 
per dl. In the control group all D-xylose values were above 20 mg per dl.

In the diagnosis of the malabsorp
tion syndromes caused by morpholo
gical abnormalities of the intestinal 
mucosa, peroral intestinal biopsy has 
become an essential procedure in the 
diagnosis of villous atrophy [1,4]. The 
biochemical tests have less importance 
in this respect. Estimation of the ex
cretion and blood concentration of 
D-xylose is widely used in the diagno
sis of disturbances of intestinal ab
sorption. The 1-hour D-xylose test 
described in 1973 by Rolles et al. [3] 
is often applied as a screening test for 
coeliac disease. These authors claimed 
that a serum D-xylose level of 2 0  

mg/dl or more, 1 hour after adminis
tration practically excluded the pres
ence of coeliac disease. The present 
paper reports on studies of the 
diagnostic value of the 1-hour D-xy- 
lose test in subtotal villous atrophy 
and in cases with a normal villous 
architecture.

Ma t e r ia l

Three groups of patients were exam ined
1st group : 26 patients referred to us for 

suspected malabsorption, but in whom the 
clinical picture, a normal intestinal struc
ture and chemical tests excluded such a 
condition.

2nd group: 13 patients exhibiting typ i
cal signs of subtotal villous atrophy in the 
biopsy specimen. Although repeated biop
sies were not carried out in each patient, 
they all responded favourably to a gluten- 
free diet.

3rd group : In 2 patients subtotal villous 
atrophy was found, but the underlying 
cause could not be revealed. They failed to  
respond to a gluten-free diet, or to elim ina
tion of cow’s milk from the diet. Giardiasis 
was ruled out and repeated biopsy, de
monstrating the persistance of villous atro
phy, excluded the possibility of post-in
fectious enteritis. Nor could we find a 
primary immune deficiency or drug in toxi
cation. Since both these patients were ad
mitted with severe atrophy, their condition  
was most likely due to protein calorie m al
nutrition.
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Ail patients were below 30 kg body 
w eight and the tests were performed after 
8 hours fasting. The patients did not receive 
any drugs for at least 1 week prior to 
testing.

M e t h o d s

Peroral intestinal biopsy was carried 
ou t using Crosby-Kugler and Watson type 
children’s capsules. The specimen for histo
logical examination was taken at the level 
o f  Treitz’s ligament. Exam inations were 
done with a dissecting and a light-micro
scope. For the latter m ethod 5 /j, thick sec
tions were prepared and stained with hae- 
matoxylin-eosin. The condition of the in
testinal mucosa was categorized on the bas
is o f the height of the microvilli: in the case 
o f subtotal villous atrophy (SVA) their 
height was below 150 /г, while in the normal 
case they exceeded 300 /t.

The 1-hour D-xylose test was carried 
out according to Rolles et al. [3]. Each 
patient was given 5 g D -xylose dissolved in

100 ml of water. Blood was drawn before 
and 1 hour after the administration of D- 
xylose. The chemical test was done within 
4 hours following venipuncture. Samples 
were stored at 4°C during this interval. The 
m ethod of Roe and Rice [2] was followed 
with the modifications of Schaad et al. [б]. 
W hen evaluating the results, values of 20 
m g/dl or less were regarded as pathological, 
values over 20 mg/dl as normal.

R e s u l t s

Results for the 2nd and 3rd groups 
are given in Table I. In Fig. 1 the 
results of each group are seen separ
ately.

In the 1st group only one patient 
yielded a value of 2 0  mg/dl, in all the 
other it was well above 2 0  mg/dl.

In the 2nd group, the D-xylose 
values exceeded 20 mg/dl in 3 cases, 
thus reaching the normal range for the

F ig. 1. 1-hour D -xylose value, mg/dl, in controls and cases of villous atrophy
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T a b l e  I

No. of 
patients

Age
(year)

1-hour D-xylose 
value, mg/dl

Normal mucosa (1st group) 25 2.9 37 ±  7.4
(0.6 —8.6)

Subtotal villous atrophy 15 1.7 18 ±  3.8
(2nd and 3rd group) (0.4-6.5)

T a b l e  I I

Rolles et al.
[3]

Lamabadusuriya 
et al. [1]

Schaad et al.
[5]

Present
material

1-hour D-xylose test values

above under above under above under above under

20 mg/dl

Control (normal mucosa) 75 — 19 — not reported 25 —

Subtotal villous atrophy 1 52 6 13 — i6 5 10

test. In the 3rd group the values were 
over 2 0  mg/dl. The difference between 
the 1st and 2 nd groups was highly sig
nificant mathematically (P  <  0 .0 0 1 ).

D is c u s s io n

The D-xylose test values reported 
by different authors are collected in 
Table II. In the control group of 
patients with normal mucosal archi
tecture the 1-hour value always ex
ceeded 20 mg/dl. Among the 53 pa
tients with untreated coeliac disease, 
Holies et al. [3] found a single one with 
a value higher than 20 mg/dl. Lama- 
badusuriya et al. [1 ] found a higher 
value in 6  of their 19 untreated coeliac

patients, while of the 16 coeliacs of 
Schaad et al. [5] all had values below 
2 0  mg/dl. In addition, Lamabadusu- 
riya et al. [1], among their 13 cases of 
subtotal villous atrophy and coeliac 
syndrome kept on a gluten-free diet, 
found only 3 who gave D-xylose values 
under 2 0  mg/dl.

In our own material there were 5 
patients among the 15 with villous 
atrophy whose value was over 2 0  

mg/dl. The results for patients with 
normal villous structure were in all 
cases in the normal zone. Thus, D- 
xylose values of less than 2 0  mg/dl pre
sent evidence of subtotal villous atro
phy, but values exceeding that limit 
do not necessarily exclude its pos
sibility.
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The serum D-xylose level after oral 
administration depends on a number 
of factors. Among these, the quantity 
of xylose ingested, the osmolarity of 
the solution, gastric emptying, pas
sage through the intestines, micro
organisms in the small bowel, certain 
drugs and by all possibility the extent 
of villous atrophy all play a part in 
the process. It would be difficult and 
only lead to errors to take all these 
factors into consideration.

On the basis of our observations it 
may be stated that a 1 -hour D-xylose 
test value of less than 2 0  mg/dl in
dicates villous atrophy in the small 
bowel, while a result above 2 0  mg/dl 
does not exclude the possibility of 
such a change.

I. KÓSNAI, M. D.
Bókay J. u. 53.
H-1083 Budapest, Hungary
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The Hungarian Congenital Malformation Monitor has been operating 
since 1973 in order to detect the temporal and regional dustere of 12 indicator 
congenital malformations as early as possible. This Monitor takes part in the 
International Clearinghouse for Birth Defects Monitoring System. Three con
tinuously increasing trends were detected in 1973 —1976. They m ay be con
nected with the more complete notifications, although the increase o f limb 
reduction deformities are only partly explained by this factor. Transitional 
(quarterly) significant clusters were observed in the case of anencephaly  
(1974, IV), spina bifida (1974, II; and 1976, III; 1976, III), cleft lip ±  cleft 
palate (1974, III). The possibility of three technical biases (changes in 
diagnosis, notification and evaluation of the given congenital malformation) 
has to be excluded before accepting the fact o f a real epidemic. Subsequently, 
a case-control epidemiological study by personal interviews and with matched
controls has to be performed.

Monitoring for specific congenital 
anomalies is an important public 
health task [3, 7]. It constitutes a 
significant part in every congenital 
anomaly surveillance system, since it 
facilitates the early detection of tem
poral and regional clusters. It helps to 
disclose their possible association with 
new teratogenic (or possibly muta
genic) environmental impacts, which 
in turn are expected to result in 
the introduction of preventive mea
sures.

The Hungarian Congenital Malfor
mation Monitor (HCMM) has been 
operating since January 1 , 1973. Only 
the so-called indicator congenital mal
formations (ICMs) are evaluated 
monthly and according to regional

occurrence (Table I). ICMs can easily 
and unequivocally be diagnosed within 
the first 6  days of life. (Until 1975, 
congenital malformations of the ear 
and nose, of the external genitalia, 
polydactyly and multiple malforma
tions were included in the Ust of ICMs. 
In compliance with the international 
programme, since 1976, instead of the 
former, hydrocephalus, oesophageal 
atresia, congenital dislocation of the 
hip and Down syndrome are record
ed.) As in Hungary nearly all deliveries 
take place in hospitals, obstetri
cians, paediatrician-neonatologists or 
pathologists can usually diagnose 
ICMs. The reporting of congenital mal
formations is compulsory, thus they 
cannot escape attention.
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T able  I

Number of births Number of reported cases

Year and quarter « 12—X # # # *
of birth Live Still- Anen- Spina Cleft Cleft Oeso- Hypo- def. Cong. Down

births births cephaly bifida cephalus palate lip phag.
atresia atresia spadias upper lower hip

disloc.
syn

drome

1973 — Total 157,623 156,224 1,399 137 173 138 56 196 33 48 217 19 9 975 122
I Jan.—Mar. 38,722 38,344 378 33 51 24 14 38 13 8 50 5 2 225 29
II Apr.—Jun. 40,110 39,731 379 32 45 37 15 51 6 15 49 4 3 201 28
I l l  Jul.—Sep. 41,282 40,963 319 34 40 44 20 57 6 15 59 6 2 271 38
IV Oct.—Dec. 37,509 37,186 323 38 37 33 7 50 8 10 59 4 2 278 27

1974 — Total 187,957 186,288 1,669 197 240 144 68 199 40 34 256 58 14 1157 157
I Jan.—Mar. 42,094 41,697 397 42 51 40 14 46 10 8 65 14 3 278 34
II Apr.—Jun. 46,288 45,903 385 41 74 34 15 49 8 8 64 14 6 262 34
I l l  Jul.—Sep. 52,135 51,682 453 49 62 36 16 49 4 9 73 13 3 299 54
IV Oct.—Dec. 47,440 47,006 434 65 53 34 23 55 18 9 54 17 2 318 35

1975 — Total 195,740 194,165 1,575 160 239 146 59 200 39 43 322 89 43 1404 156
I Jan.—Mar. 50,087 49,684 403 44 57 41 14 64 10 12 86 20 12 364 32
II Apr.—Jun. 50,350 49,940 410 37 56 34 13 46 6 7 97 23 13 356 41
I l l  Jul.—Sep. 50,364 49,989 375 52 71 40 15 49 13 11 52 27 10 379 51
IV Oct.—Dec. 44,939 44,559 387 27 55 31 17 41 10 13 87 19 8 305 32

1976 — Total 186,916 185,408 1,551 140 184 91 78 179 42 41 383 55 23 995 137
I Jan.—Mar. 47,418 47,022 396 36 49 17 22 51 11 9 110 14 3 283 31
II Apr.—Jun. 47,856 47,448 408 31 44 25 22 37 12 13 84 24 11 225 39
I l l  Jul.—Sep. 48,523 48,146 377 39 32 25 16 53 9 14 61 10 2 155 39
IV Oct. — Dec. 43,119 42,789 330 34 59 24 18 38 10 5 128 7 7 332 28

1977 — Total 179,152 177,574 1,578 111 161 113 50 138 35 37 357 62 7 846 139
I Jan.—Mar. 45,480 45,076 404 31 37 40 11 29 8 10 94 15 2 257 39
II Apr.—Jun. 47,048 46,629 419 20 43 33 16 40 9 6 80 22 3 250 40
I ll  Jul.-Sep. 45,559 45,148 411 34 35 19 9 36 8 13 98 13 0 170 33
IV Oct.—Dec. 41,065 40,721 344 26 46 21 14 33 10 8 85 12 2 169 27

* Monitoring of these categories began Jan. 1, 1976. Previous years’ data were obtained from the Hungarian Congenital Malformation Registry.
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A . Czeizel: CM monitoring 227

International collaboration is of 
basic importance in the monitoring of 
birth defects. This is why the WHO 
initiated a cooperation in 1972. First 
8 , at present 11 countries send quar
terly reports on the figures of ICMs to 
the international centre. The colla
borating countries do not use identical 
criteria (Table II). Moreover, some 
problems have arisen in certain pro
grammes (e.g. the low number of 
births in the material of Israel, the 
lack of base-line data in France, the 
Swedish monitoring system is just 
being reorganized). In spite of the 
difficulties, the international monitor 
system ensures early information for 
specialists about a cluster occurring in 
any participating country. Thus, it 
can be established whether the trend 
is a general or a local one. The Na
tional Foundation, established from 
international funds, undertook to give 
professional and financial support to 
clarify the aetiology of real clusters 
and to issue documents on new poten
tial teratogenic noxae. Since 1972, 
the National Foundation and the 
WHO have convened the heads of 
the national monitors every year, thus 
the national monitoring systems work 
in a closer co-operation and can use 
standardized methods.

At present, the activities of the 
HCMM are as follows.

(i) Monitoring of ICMs according to 
the principles and methods defined in 
the international collaborative study. 
The present paper reports on this 
activity.

(ii) The country-wide follow-up of 
multiple malformations conducted

since 1973 in co-operation with G 
regional centres.

(iii) Monitoring for chromosomal 
mutations recorded in the Hungarian 
Chromosomal Aberrations Register 
[8], in the framework of the Repo
sitory of Chromosomal Variants and 
Anomalies in Man (The Johns Hopkins 
University).

Op e r a t io n  o f  t h e  H u n g a r ia n  

Co n g e n it a l  Ma lfo r m a tio n  M o n it o r

Reporting of congenital malforma
tions diagnosed in the first year of life 
in liveborns or in stillborns has been 
compulsory since 1962. From January 
1, 1970, onwards, the Hungarian 
Congenital Malformations Register 
(HCMR) operating at the Laboratory 
of Human Genetics, National Insti
tute of Hygiene, has taken over the 
processing and evaluation of data. 
Because of increasing demands, the 
Hungarian Congenital Anomaly Sur
veillance was established and entrust
ed with other tasks, such as monitor
ing. Since January 1, 1973, the num
ber of ICMs are entered into two 
tables. The first comprises the figures 
of ICMs according to 25 Hungarian 
administrative units, the second ac
cording to distribution during the 12 
months of the year. Ninety days after 
the end of a given quarter, the cumu
lated data are sent to the centre of 
International Clearinghouse for Birth 
Defects Monitoring System (Table III). 
(Regional evaluation is done by the 
National Centre [9].) The Quarterly 
Report published by the National 
Foundation summarizing the recorded
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T able  I I

P a r t ic ip a t in g  in  t h e  I n te r n a t io n a l  C le a r in g h o u se  fo r  B ir th  D e f e c t s  M o n ito r in g  S y s te m

Monitoring system
Number of births (Apr.—Jun., 1977)

Maximum age Criteria defining Data used Program director
Total Livebirths Still

births
at diagnosis stillbirths for baselines

Canada:
4 Provinces 25,444 25,240 204 7 days (168 20 weeks 4 quarters of Dr. Philip Banister, Director, Bureau of
(Alberta, Brit- hours) and and/or 500 1976 plus 1st Surveillance Services Room 12 A,
ish Columbia, reported grams quarter 1977 L.C.D.C., Tunney’s Pasture,
New Bruns- within 45 Ottawa, Ontario K1A OL2, Canada
wick, Manitoba) 
Province of 
Ontario 32,309 32,020 289

days Telephone: (613) 992-7995

Czechoslovakia : 49,709 49,421 288 Hospital 28 weeks 1961 — 70 Dr. Jiri Kuôera, CSc.
discharge and/or 1,000 Institute for Health Statistics
(usually grams nabr. K. Marxé 157
5 days) 147 10 Praha 4 — Podoli, CSSR

England and 137,000 * * Usually 36 28 weeks 1972 Dr. J. A. C. Weatherall
Wales hours O.P.C.S.

St. Catherines House,
10 Kingsway
London WC2B 6JP, England 
Telephone: 01-242-0262

Finland 17,306 17,216 90 1 year (90% 180 days 1970—75 Mrs. Anneli Ruusinen
within 14 days) (1975 for National Board of Health

codes 749.0, Siltasaarenkatu 18
750.2, 571.2, 00530 Helsinki 53 Finland
752.2, 755.2, 
755.3)

Telephone: 90-718511

France: Rhône- 19,160 18,975 185 7 days 28 weeks Not compiled Dr. Madeleine Dessemond
Alpes region Department of Medical Genetics 

Hôpital de l’Hôtel Dieu 
1, rue de l’Hôpital 
69288-Lyon Cedex 1, France
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Hungary 46,956 46,564 392 1 week and 
reported 
within 90 
days

Israel: Kaplan 
Hospital 
Rehovot

1,186 1,174 12 Hospital 
discharge 
(usually 4 
days)

Norway

коa

13,789 13,625 164 9 days

* 9  South America:
!_ 20 Hospitals in 
S' 7 countries (Ar- 
S- gentina, Brazil, 

Chile, Ecuador, 
o' Peru, Uruguay, 
§• Venezuela)
3

* 14,893 * 72 hours

§ Sweden 
&

§*4S
2 United States:

* * * Usually 7 days

j? Metropolitan
g Atlanta a

t

6,172 6,104 68 Hospital dis
charge (80% 
by the 7th 
day)

_ 1200 Hospitals 
nationwide

<o

195,701 193,913 1,788 Hospital dis
charge (usual
ly 7 days)

* Not available.

28 weeks

28 weeks

1973—76

1966—68

Andrew Czeizel, M.D.
National Institute of Hygiene 
IX. Gváli út 2—6.
1966 Budapest, Hungary 
Telephone: 142-260

Prof. Marcus A. Ivlingberg, M.D. 
Head, Department of Epidemiology 
Israel Inst, for Biological Research 
P.O.B. 19, Ness-Ziona, Israel 
Telephone: (03) 958861

16 weeks 1967—71 Prof. Tor Bjerkedal 
Institute of Hygiene 
Gydas vei 8 
Oslo 3, Norway 
Telephone: (02) 466850

Not included Not compiled Dr. Eduardo Castilla 
Laboratorio de Genetica 
Inst, de Biologia/Univ. de Brasilia 
Brasilia 70.000, DF, Brazil 
Telephone: 72.00.00, Ext. 2161

tu

28 weeks 1965—72

20 weeks 
and/or 500 
grams

20 weeks

1968—75

1970-73

Prof. Bengt Kálién 
Dept, of Embryology 
University of Lund 
S-223 62 Lund, Sweden 
Telephone: 046-11 25 50

J. William Flynt, Jr., M.D.
Center for Disease Control 
Building 1, Room 5112 
Atlanta, Georgia 30333, U.S.A. 
Telephone: (404) 633-3311 Ext. 3961
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T a b l e  III

Data for births occurring in 1975

Data used for calculation of baseline rates: Hunqarian Congenital Malformation Monitor
1973-1974

740  A n e n c e p h a l y 9 .8 49 44 0 .9 0 49 37 0 .7 6 49 52 1.06 44 27 0.61

741 S p i n a  b i f i d a 13.1 66 57 0.86 66 56 0.85 66 71 1.08 59 55 0.93

742 H y d r o c e p h a l u s 7.6 39 41 1 .0 5 38 34 0 .8 9 38 40 1.05 34 31 0.91

7 4 9 . 0  Cleft p a l a t e 3.8 19 14 0 .7 4 19 13 0 .6 8 19 15 0.79 17 17 1.00

749 .1 ,  . 2 T o t a l  c le f t l ip 11. 8 59 64 1.08 59 46 0.78 59 49 0 83 53 41 0.77

750. 2 O e s o p h a g e a l  a t r e s i a  
a n d  s t e n o s i s 2.2 11 10 0.91 11 6 0.55 11 13 1.18 10 10 1.00

7 5 1 .2  R e c t a l  a n d  a n a l  
a t r e s i a 2.8 14 12 0.86 14 7 0 .5 0 14 11 0.79 12 13 1.08

7 5 2 .2  H y p o s p a d i a s 12.1 61 86 1.41 61 97 1.59 61 52 0.85 54 87 1.61

7 5 5 . 2  R e d u c t io n  d e fo rm ity  
u p p e r  l im b 0.9 4 20 5.00 4 23 5.75 4 27 6.75 4 19 4.75

7 5 5 . 3  R e d u c t io n  d e f o r m i ty  
lo w er  limb 0 .6 3 12 4.00 3 13 4.33 3 10 3.33 2 8 4 .00

7 5 5 . 6  Con g en i ta l  d i s lo c a t io n  
of h ip

59.1 296 364 1.23 297 356 1.19 297 379 1.27 265 3 0 5 1.15

7 5 9 . 3  D o w n  s y n d r o m e 7.3 36 32 0 .8 6 36 41 1.14 36 51 1.41 33 32 0.97
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cases is sent four times yearly to the 
heads of the national centres.

In the course of monitoring, the fol
lowing items require special attention.

1. The principle of monitoring ba
bies with two or more congenital mal
formations. Thus, it may be question
able whether newborns with anence- 
phaly, cleft lip and dislocation of the 
hip should be monitored at all, since 
multiple malformations are not ICMs. 
Or anencephaly, in itself being the 
principal ICM should be monitored, or 
else all the three malformations have 
to be taken into consideration inde
pendently as they all represent ICMs. 
We follow the practice of keeping two 
parallel monitoring records, one for 
isolated ICMs and one for those oc
curring as part of unspecified multiple 
malformations. The latter facilitates 
the recognition of clusters of congenital 
malformation syndromes and associa
tions. The sum-total of the two values 
is reported to the International Centre 
(Table IV).

2. The interval between birth and 
monitoring should be short in order to 
detect the clusters as early as pos
sible. In compliance with the inter
national agreement, only notifications 
received within 90 days after birth are 
taken into account. In consequence, 
notifications after the deadline 
have to be disregarded in monitoring. 
Table III illustrates the number of 
monitored ICMs as compared to the 
registered number of congenital mal
formations in the HCMR up to the 
last day of the year following birth. 
Surprisingly, anencephaly and lower 
limb reduction malformations are re

presented in higher numbers in the 
HCMM of 1975. The difference can be 
ascribed to the monitoring of am
biguously notified ICMs, and to the 
fact that ICMs constituting a part of 
unspjcified multiple malformations 
had been taken into aocount in the 
HCMM but not in the HCMR. It is 
the case of later identified syndromes 
which are coded into the specified 
malformation syndrome entities. With 
the exception of hydrocephalus, val
ues below 80% represent ICMs with 
internal localization.

3. Monitor values for the individual 
ICMs differ because some ICMs oc
curred in very low numbers, and also 
because much depends on the validity 
and reliability of the diagnosis. For 
instance, the diagnosis of congenital 
dislocation of the hip is based on 
Ortolani positivity, therefore babies 
with unstable hip joint too may be 
reported. It would seem justified to 
exclude congenital dislocation of the 
hip from the ICMs, and to include 
exomphalos. Hydrocephalus is often 
diagnosed erroneously in macerated 
stillborn babies. The diagnosis at 
birth of Down syndrome requires great 
clinical experience.

The monthly, quarterly and yearly 
trends of non-indicator congenital 
malformations registered in the HCMR 
are also checked. This may contribute 
to selecting the most suitable ICMs, 
and to detect possible clusters in non- 
ICMs. Attempts have been made to 
adopt the HCMR to computerized 
data processing and to demonstrate 
any clusters occurring in all congenital 
malformations.

5 A da Paediatrica Academiae Scientiarum Hungaricat 19, 1978
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T a b le  IV

Quarterly number of indicator CMs

Quarter 
of birth

Number of births
Denomina

tion of 
indices

Indicator congenital

Total Live Still Anen-
cephaly

Spina
bifida

Hydro
cephalus

Total 195,740 194,165 1575 HCMM 160 239 164
HCMR (156) (243) (200)
0/ 102.6 98.4 73.0

Jan.—Mar. 50,087 49,684 403 HCMM 44 57 41
HCMR (44) (56) (56)
or 100.0 101.8 73.2

Apr. — J un. 50,350 49,940 410 HCMM 37 56 34
HCMR (42) (54) (47)
О/ 88.1 103.7 72.3

Jul. — Sep. 50,364 49,989 375 HCMM 52 71 40
HCMR (42) (61) (46)
0/ 123.8 116.4 87.0

Oct. — Dec. 44,939 44,552 387 HCMM 27 55 31
HCMR (28) (72) (51)
or/о 96.4 76.4 60.8

E v a l u a t io n  o f  c l u s t e r s

Changes in the absolute number of 
ICMs are evaluated by three methods 
in the HCMM.

1 . Based on the baseline data that 
is the occurrence of ICMs in the 3 pre
vious calendar years, the expected 
absolute number (E) of a given ICM 
per 1 0 ,0 0 0  births is calculated for the 
given quarter. This is compared to the 
observed quarterly number (0 ) of the 
specific ICM by means of the 0/E 
ratio (Table III). The quotient obtain
ed may be considerably above 1 , 
around 1 , or considerably below 1 . 
The problem is what to regard as 
considerable? At the first approach, 
plus and minus 0.50 and greater de
viations are taken as a “warning 
sign”. (It goes without saying that in 
the evaluation of deviations the num
ber of a given ICM is also important.)

2 . The preliminary evaluation de
scribed above is supplemented by the 
following biomathematical analyses if 
a “warning sign” is observed.

( i )  Standard deviation can be cal
culated from the baseline data. If the 
observed quarterly value is above the 
expected plus 2  SD, it is taken as a 
“danger sign”; if above the expected 
value plus 3 SD it is taken as an 
“alarm sign”.

( i i )  By the help of the test, the p 
value of the difference between ex
pected and observed ICMs can be cal
culated.

(Hi)  The Cusum (cumulative sum) 
method [6 , 1 0 ].

3. The duration of a cluster is also 
of importance. Changes in case 
numbers are analysed monthly in 
HCMM. In international cooperation, 
a significant increase for a given 
quarter requires conceptual commen-
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in the HCMM and in the HCMR, 1976

malformations

Cleft
palate

Cleft lip 
± palate

Oesophag.
atresia

Rectal
atresia Hypospadias Red. Def. 

Upper
Red. Def. 

Lower
Cong. Hip. 

Disloc.
Down

syndrome

59 200 39 43 322 89 43 1404 156
(78) (231) (52) (64) (352) (90) (39) (1529) (168)
75.« 86.6 75.0 «7.2 91.5 98.9 110.3 91.8 92.9
14 64 10 12 86 20 12 364 32

(20) (65) (11) (12) (93) (30) (10) (386) (35)
70.0 98.5 90.9 80.0 92.5 66.7 120.0 94.3 91.4
13 46 6 7 97 23 13 356 41

(18) (55) (9) (10) (98) (18) (11) (379) (46)
72.2 83.6 66.6 70.0 99.0 127.8 118.2 93.9 89.1
15 49 13 11 52 27 10 379 51

(17) (57) (16) (20) (74) (25) (9) (366) (45)
88.2 86.0 81.3 55.0 70.3 108.0 111.1 103.6 113.3
17 41 10 13 87 19 8 305 32

(23) (54) (16) (19) (87) (22) (9) (398) (42)
73.9 75.9 62.5 68.4 100.0 86.4 88.9 76.6 76.2

tary. A cluster observed for two con
secutive quarters can be regarded as 
an “alarm situation” calling for inter
national consultation. If perusal 
of relevant literature and consul
tation can exclude the possibility 
of technical biases, case-control epi
demiological study has to be organized, 
trying to reveal the aetiological fac
tor^).

Some important rising trends 
in  H ungary betw een  1973 and  1976

Evaluating the changing trends in 
ICMs, attention is mainly focussed on 
increased occurrence. (Nevertheless, 
decreased occurrence too deserves at
tention because of the underlying 
causes e.g. neglect of reporting, de
crease in occurrence due to unknown 
causes or to the effect of introduced 
preventive measures.)

An increase in ICMs can be divided 
into two types.

1 . Continuously increasing trend. 
Between 1973 and 1976, throe ICMs 
showed such trend: congenital disloca
tion of the hip, congenital limb reduc
tion malformation (CLRM) and hypo
spadias (Fig. 1 ).

Since point prevalence at birth of 
congenital dislocation of the hip is 
2.8% in Hungary [2], it can be taken 
for granted that the increase was the 
result of the more frequent diagnoses 
owing to the extension of orthopaedic 
screening of newborns. CLRM in
creased to a small extent in 1974, con
siderably in 1975 and 1976. It seems 
to be a real cluster. The unbroken 
rising trend of hypospadias necessi
tates a detailed evaluation which is in 
progress.

2 . Transitional clusters observed for 
shorter periods (Fig. 2). Such were

5* Acta Paedialrica Academiae Scientiarum Hungaricae 19, 1978
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F i g . 1. A continuous increasing annual trend o f three congenital malformations in the 
material o f  the Hungarian Congenital Malformation Monitor

anencephaly in the 4th quarter, 1974; 
spina bifida in the 2 nd quarter of 
1974, in the 3rd quarter of 1975 and 
in the 4th quarter of 1976; further 
cleft lip d; palate in the 3rd quarter, 
1973. Biomathematical analysis prov
ed that these increases have reached 
the level of a danger sign, with the 
exception of anencephaly in the 4th 
quarter, 1974, as it showed the alarm 
sign. Occurrence in the consecutive 
quarters, howewer, was not above 
the expected figure in these ICMs, 
thus no “alarm situation” developed 
and no epidemiological survey had to 
be conducted.

In accordance with the increasing 
yearly trends in hypospadias and 
CLRM, the quarterly values corre
sponded to a danger sign. Hypospadias 
reached the level of an alarm sign in

the 1st and 4th quarters of 1976. In 
1975, the frequency of CLRM in
dicated an “alarm situation”. In
vestigations of the underlying causes 
will be published elsewhere [4].

Beside operating the HCMM, the 
frequency of all congenital malforma
tions represented in the HCMR is 
regularly evaluated. Fig. 3 shows no
tably higher occurrence of cleft lip d; 
palate in 1972, of congenital pyloric 
stenosis in 1971, of congenital hypo
thyroidism in 1974. At present, no ex
planation can be offered for these ob
servations.

The analysis of a periodic occur
rence of congenital malformations can 
be useful from several other aspects, 
e.g. the occurrence of all and the 
specific types of congenital malforma
tions have been evaluated for months
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1973 1974 1975 1976 1977

Fig. 2. Transitional clusters in the quarterly occurrence o f three congenital malforma
tions in the material o f the Hungarian Congenital Malformation Monitor

following a great influenza epidemic 
(Fig. 4). No correlation was noted and 
this speaks against the teratogenic 
effect of Myxovirus influenzae-A.

A nalysis of clusters

When biomathematical analysis has 
proved that more than a chance clus

F ig. 3. Higher annual occurrence of three congenital anomalies in the material o f the 
Hungarian Congenital Malformation Register

ter had occurred, the possibility of 
three technical biasing factors has to 
be excluded before accepting the fact 
of a real epidemic.

1 . Changes in the diagnosis of the 
given congenital malformation.

(i) New examination procedures 
(e.g. PKU or orthopaedic screeing 
can considerably increase the fre-
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F ig . 4. There wars no correlation between the occurrence of congenital malformations and
the influenza epidemic in 1973

quency of diagnosed cases. In internal 
malformations there will be a parallel 
increase with the increase in the 
frequency of necropsies.

(ii) Changes in diagnostic attitudes. 
Reporting of minor variations or of 
borderline cases will primarily elevate 
the number of mild malformations.

(iii) More accurate definition or 
classification of a given congenital 
malformation can increase its parti
cipation usually at the expense of 
another malformation.

All the three biasing factors could 
be excluded in the case of CLRM [4].

2 . More complete notifying.
(i) Data of the HCMR show that in 

1975 the occurrence of all reported 
congenital malformations increased 
by 18.4% as compared to the period 
1971 —1974. In contrast, the increase 
in the occurrence of CLRM amounted 
to  48.3%, more than two-fold of all 
congenital malformations.

(ii) A comparison of international 
data. The point-prevalence at birth 
of CLRMs varies for example between 
broad limits (0.25 —0.82 per 1000 total 
births). This is mainly due to dif

ferences in notification [5]. Significant 
increases were, however, observed in 
other countries too, so e.g. in Cana
da [1 ].

An estimated 30% increase in 
CLRM cases but by no means the 
whole, could be attributed to im
proved completeness of notification.

3. Changes in the evaluation and 
recording of notified cases. It was 
excluded in CLRMs.

An estimate of 0.3 —0.4 point pre
valence per 1 0 0 0  total birth of CLRM 
seems to be the real figure in Hun
gary. The 1971 — 1974 findings cor
respond to this value. However, in 
1975 and 1976 the occurrence was 
somewhat less but significantly in
creased.

P o l ic y  in  r e a l  c l u s t e r s

If a significant cluster is observed 
exceeding the limits allowed by chance 
for over six months, i.e. facing an 
“alarm situation”, actions should be 
introduced to detect possible aetiolo- 
gical factors. It is generally recom-
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mended to carry out a retrospective 
case-control epidemiological study 
with personal interviews and matched 
controls. The stages of an epidemiolo
gical study are as follows.

(i) Careful preparation. It involves 
the perusal of the literature and pre
liminary consultations with experts. 
It is of major importance that dif
ferent nosologic (aetiologic) types of 
the given malformations be treated 
separately.

(ii) Selection of controls. The mode of 
selecting matched controls depends on 
the character of the given malforma
tion. The date of birth (at least the 
same week), the place of birth (at least 
the same district or city) and sex are 
essential criteria. In principle, match
ed control cases have to be identical 
in every but one parameter: the oc
currence of the congenital malforma
tion under study. Overdone matching 
may, however, hinder the tracing of 
adequate controls and useful informa
tion may be lost. For instance, if 
identity of the social status of the 
parents is set as a criterion, it will be 
impossible to examine the effect and 
importance of this very factor on mal
formation prevalence.

(iii) The epidemiological study. It is a 
drawback of retrospective case-control 
surveys that the parents of the index 
patients and especially the mothers 
speculate too much about the alleged 
or real causes why the child was af
fected by the malformation. As a con
sequence, the mother can give more 
accurate answers but also subjectively 
exaggerated ones. In contrast, the 
mothers of the matched controls med

itate less upon their previous preg
nancies, thus give less detailed an
swers. The distorting effect of this fac
tor can be illustrated by the frequency 
at which the taking of common harm
less drugs is listed. To eliminate this 
disturbing effect, the following can be 
recommended.

(a) Personal interview with the 
parents of the index patients and the 
controls. Preferably, one and the same 
person should interview both groups, 
using identical methods.

(b) Checking and supplementation 
of interview information by the “pro
spective” data recorded in the course 
of prenatal care.

(c) Special emphasis on the critical 
period when the given malformation 
develops. Concentrating the questions 
to this period may considerably im
prove the value of information.

If an aetiological correlation has 
been revealed, a prospective survey 
has to be organized, and it is prefer
able to extend the survey to other 
countries.

The monitoring of congenital mal
formations done in international col
laboration is one of the most im
portant means in detecting new and old 
aetiological factors. It contributes to 
the limitation of their effects and in 
turn to the decreased occurrence of 
certain congenital malformations.
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The position and security of a child 
in society is generally taken as a 
reflection of the stage of development 
of that society. Treatment of the sick 
child, especially of the surgically sick 
child, was an aspect of the develop
ment of medical services that had to 
take low priority until quite recent 
years. Progress in surgery has always 
been closely related to war surgery; 
the return of the wounded soldier to 
battle is, after all, logistically im
portant and, furthermore, even the 
most ardent defender of his homeland 
will go to war with more confidence in 
the knowledge that a surgeon awaits 
to heal his wounds should he become 
a casualty. The civilian population 
historically had to content themselves 
with the peacetime spin-off of wartime 
advances and the children came last.

Although some children’s hospitals 
claim existence for five hundred years 
or more, these were not hospitals de
signed for curing disease but for the 
care of abandoned children and in 
some cases for the care of the severely 
handicapped. Hospitals for the surgi
cal correction of diseases in children

were unthinkable in the pre-Listerian 
era, an era when any surgeon who had 
the courage to publish his results had 
to admit to an overall post-operative 
mortality rate of something over 90 
percent. It was not until the introduc
tion of antiseptic methods, closely fol
lowed by asepsis that the ratio of 
those surviving and those dying fol
lowing surgical procedures was re
versed, and it was then that children 
could be included amongst those to 
benefit from the new advances in 
surgery and children’s hospitals began 
to be opened all over the western world. 
This period of active surgical advance
ment and the opening of children’s 
hospitals occurred only 1 0 0  years ago.

For the first 50 years of the exis
tence of our present children’s hospi
tals the surgical admissions always 
accounted for more than half the total 
admissions as they do now. Those ad
missions were very largely for the 
treatment of acute and chronic infec
tion, especially tuberculosis of bones 
and joints; those congenital anomalies 
which were treated were those that 
threatened function not those that
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threatened life. Improvements in social 
conditions and in drug therapy, par
ticularly in the 1930’s, first reduced 
the incidence of tuberculosis and later 
reduced the demands for surgical 
treatment of pyogenic infections and 
it was in the late 1930’s that the paedi
atric surgeon was beginning to face 
up to the problems of the treatment of 
congenital abnormalities which were 
incompatible with life.

N e o n a t a l  S u r g e r y

It is likely that the development of 
techniques for the surgical manage
ment of congenital abnormalities in 
the newly born also owes a great deal 
to war surgery. In the 1940’s further 
improvements in social conditions, 
together with the emergence of new 
antibiotics so reduced the infant mor
tality rate attributable to prematurity 
and infections that the hard core of 
deaths from congenital abnormalities 
was exposed. The paediatricians faced 
with this group of patients whose con
genital abnormalities were life threa
tening looked for surgical assistance 
to correct those abnormalities; and 
experience gained in the battle fields 
in resuscitation and the treatment of 
shock, as well as in anaesthesia, open
ed new fields for major surgery in the 
first few days of life. Experience gain
ed in the management of these neo
nates and the introduction of valved 
drainage systems for the control of 
hydrocephalus led also to an aggres
sive attack on open myelomeningocele 
during the neonatal period in many 
centres. Certainly in the United King

dom it was this new surge of material 
producing about 1 0 0  cases for admis
sion to a neonatal surgical unit for 
each million population that resulted 
in the development of a number of 
regional neonatal surgical centres with 
the consequent appointment of paedi
atric surgeons who would care not 
only for those neonatal surgical cases 
but for the surgery of older children.

The 1950’s and 1960’s were years of 
advancement and consolidation in the 
care of congenital abnormalities start
ing very largely in the neonatal period. 
New operations and techniques of 
management were developed which 
led to a marked reduction in mortality 
rates and an improvement in the 
quality of life of the survivors. In 
many instances, for example in oeso
phageal atresia, diaphragmatic hernia 
and intestinal atresias, babies born 
with a condition incompatible with 
life survived to live perfectly normal 
lives.

In other conditions, notably myelo
meningocele, survival rates were in
creased but so was the number of 
severely handicapped survivors. In
deed, as results improved, so did early 
diagnosis of congenital abnormality 
and an increasing number of children 
often of very low birth weight with 
multiple abnormalities, were referred 
for surgery; in these children correc
tion of the primary abnormality is 
often possible but there is serious post
operative morbidity attributable to 
the complications of low birth weight 
or to the associated anomalies.

In the United Kingdom in particu
lar, and in some other countries the
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long term survivors with myelomenin
gocele with severe handicap have 
caused a number of referring paedia
tricians to refrain from referring all 
such children for surgery believing 
that the end results do not justify the 
strain on hospital resources and family 
care.

Over the past five years attempts 
at selection of those children likely 
to benefit from aggressive treat
ment have resulted in a 50% reduc
tion in the number of myelomeningo
celes admitted during the neonatal 
period. During the same period there 
has been a very considerable drop in 
the birth rate in most European 
countries and this fall of 25 % or more 
has probably reduced the incidence of 
congenital abnormalities dispropor
tionately since the fall in the birth 
rate is particularly marked in women 
under 20 and over 32 years of age, the 
women in whom there is a slightly 
increased incidence of congenital ab
normalities. The overall result in 
Liverpool has been a reduction of the 
admissions to the Neonatal Surgical 
Unit in Liverpool from 259 in 1971 to 
165 in 1976.

It was neonatal surgery which ac
counted for the increased recognition 
of paediatric surgery and any decrease 
in it must cause some concern, parti
cularly with regard to material avail
able for training. However, provided 
the Regional Neonatal Surgical Unit 
serves a population of two million or 
more, there are still likely to be at 
least 1 0 0  admissions each year and 
concentration of effort on these chil
dren should improve results. New tech

niques in open heart surgery in the 
very small child are likely to lead to 
an increase in the amount of open 
heart surgery in the neonate. Paedia
tric surgeons undertaking the care of 
the newborn, must increasingly be 
prepared to undertake total care; 
there is no place for dealing with only 
one part of a child’s multiple anoma
lies. For instance, if a child with 
oesophageal atresia is known to have 
a severe ventricular septal defect then 
the oesophageal atresia should not be 
repaired unless it is intended that the 
ventricular septal defect will also be 
repaired if necessary in the first few 
days of life. The increasing contribu
tions of intensive care, especially ven
tilatory care, will continue to improve 
the survival of very small children and, 
hopefully, to improve the quality of 
life in the survivors, and very close 
association between the surgeon, the 
anaesthetist and the neonatologist 
become increasingly important.

S u r g e r y  o p  M a l ig n a n t  D is e a s e

The establishment of national and 
international groups for the study of 
tumours in children has resulted in the 
pooling of information and some re
markable improvements in survival 
rates in spite of the fact that malig
nant tumours are rare: indeed, not 
only are tumours rare but the varieties 
are few and it has thus been possible 
to concentrate on specific types. Im
provements in radiotherapy and the 
use of cytotoxic drugs have altered the 
function of the surgeon; combined
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treatment is essential and the days of 
massive destructive surgery are prob
ably past with far more attention 
paid to the quality of life of the long
term survivor. However, the surgeon 
still has an important part to play. Few 
would argue that complete excision 
was not the treatment of choice in a 
tumour that was confined to its pri
mary site; and when the disease is 
more widespread, staging will usually 
depend on the surgeon and reduction 
of tumour bulk or removal of residual 
tumour after other forms of therapy 
may often be indicated.

S y s t e m  S p e c ia l t ie s

Traditionally, the part played by the 
system specialist varies from centre to 
centre. Otorhinolaryngology and oph
thalmology in children are almost 
universally practised by adult special
ists. Orthopaedic surgery in children 
is a major problem and, if not practised 
by a paediatric surgeon, it is often 
practised by an orthopaedic surgeon 
who devotes the majority of his time 
to the treatment of children. Plastic 
surgeons often overlap with paediatric 
surgeons in the care of cleft lip and 
palate and many other soft tissue 
anomalies. Urology is an area of com
petition in many centres; urologists 
tend to believe that urological con
ditions in childhood persist into adult 
life and therefore the child should be 
cared for by the adult system special
ist. But urological conditions in 
childhood pose many problems dif
ferent from those in adults and, in

general, advances in paediatric uro
logy have come from paediatric urolo
gists ; the clinical material in the larger 
paediatric surgical centres will pro
vide sufficient work for at least one 
surgeon to concentrate on urology and 
it is to be hoped that the number of 
paediatric urologists will increase in 
the next decade.

T r a u m a

If 60 % of the admissions to a pae
diatric surgery unit can be attributed 
to congenital abnormalities of some 
variety, then another 30% can be 
attributed to trauma, and in spite of 
the work of many committees on the 
prevention of accidents this total is 
unlikely to change appreciably in the 
coming years.

The work load of a paediatric sur
geon therefore will not appreciably 
diminish until the effect of reduction 
in the birth rate makes itself apparent 
in the reduction of the total child po
pulation; and it is rather doubtful if 
this situation will ever occur, since the 
reduced birth rate is more likely to 
reduce population increase rather than 
produce an actual decrease.

In the United Kingdom the hospi
tals account for 67 % of the National 
Health Service budget: but children 
who account for 25 of the total popula
tion take up only 17 % of hospital beds 
and no more than half of these chil
dren are undergoing surgery. These 
children therefore account for only a 
very small part of the total hospital 
population. Yet 90% of hospital ad
missions in paediatric surgery are
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emergencies. The responsibility of the 
paediatric surgeon is much greater 
than the size of his specialty; his pa
tients cannot speak for themselves but 
he must obtain for them the highest 
priority; in no other specialty can one 
look for 75 year survivals.

The paediatric surgeon must also 
deliver to his patients the highest 
standards of surgery and justify his 
specialty by the excellence of his ser
vice. In a small specialty international 
co-operation is of the utmost import
ance and paediatric surgeons can mod
estly claim to have achieved a very 
high level in the exchange of ex
perience between nations. The first 
large national association was The 
British Association of Paediatric Sur
geons and at its foundation almost 25 
years ago, one third of its members 
were from overseas; today, of a total 
membership of over 400, over 300 
members are from a total of 60 
countries abroad. It is at the inter

national congresses organised by the 
B.A.P.S. and other associations that 
problems in paediatric surgery are 
identified and hopefully that research 
projects are developed to solve them; 
world wide communications are facil
itated by the World Federation of 
Associations of Paediatric Surgeons 
which now has 34 member societies 
from all continents.

The specialty which is small nation
ally thus becomes much larger inter
nationally; its strength lies in co
operation not only with paediatric 
surgical colleagues but also with other 
surgeons and with all those concerned 
in the care of children. The develop
ment of paediatric system specialists 
in the larger centres, especially in 
cardiac surgery and urology, and a 
closer relationship with paediatricians 
in such special fields as neonatology 
and oncology are areas in which ad
vancements can be expected in the 
next few years.

Professor J a m es  L is t e r , M. D., F.R.C.S. (Ed.), F.R.C.S. (Glas.),
F.R.C.S. (Eng.)
Alder Hey Children’s Hospital,
University of Liverpool,
Liverpool 12. England
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Angeborene Fehlbildungen haben etwa 5 — 7% aller Kinder, einige 
von ihnen sind ohne operative Korrektur m it dem Leben nicht vereinbar. 
Bei den Fehlbildungen des Zentralnervensystems ist der operative Ver
schluß von Myelomeningozelen unmittelbar nach der Geburt notwendig, um  
eine aszendierende Meningitis m it Pyozephalus zu verhüten. Bei der Öso
phagusatresie ist ein Überleben ohne Operation nicht möglich. Durch die 
extrapleurale Technik hat sich die Prognose wesentlich verbessert. Eigene 
Ergebnisse werden mitgeteilt. Fehlbildungen des Zwerchfelles, der Bauch
wand und der angeborene Ileus erfordern ebenfalls operative Eingriffe bei 
Neugeborenen. Ausführlich wird die Differentialdiagnose des akuten Abdo
mens bei Neugeborenen dargestellt. Angeborene Fehlbildungen der ableiten
den Hamwege verlangen nur in wenigen Fällen eine operative Korrektur bei 
Neugeborenen. Nur eine enge interdisziplinäre Zusammenarbeit zwischen 
Kinderchirurg, Neonatologen und Anästhesist führt zu Erfolgen in der Neu- 
geborenen-Chirurgie. Wo diese Voraussetzungen fehlen, sollten heute N eu
geborene nicht mehr operiert werden.

Eine stürmische Entwicklung voll
zog sich in den letzten Jahrzehnten im 
Fachgebiet »Kinderchirurgie« insbe
sondere auf dem Gebiet der Neugebo- 
renenchirurgie. Der operativtechni
sche Eingriff ist jedoch nur ein Teil 
des komplexen Behandlungsplanes. 
Die operative Korrektur zahlreicher, 
mit dem Leben unvereinbarer Fehl
bildungen wäre nicht möglich gewe
sen, ohne die Entwicklung der moder
nen Anästhesie und ihrer gezielten An
wondungsmöglichkeiten bei Neugebo
renen. Der darin erfahrene und spe
ziell ausgebildete Anästhesist hat ei
nen entscheidenden Anteil an den Ope
rationsergebnissen. Frühzeitige Dia

gnose durch geschulte Neonatologen 
und Pädiater, neue Erkenntnisse über 
optimale prä-, intra- und postoperati
ve Behandlung, moderne technische 
Voraussetzungen zur Überwachung, 
Operation und Pflege sowie ein darin 
speziell ausgebildetes Personal sind 
weitere Voraussetzungen für eine er
folgreiche chirurgische Behandlung 
der Neugeborenen. Sehr bald stellte 
sich heraus, daß die besten Ergebnisse 
in den Kliniken und Abteilungen zu 
erreichen waren, an denen diese Vor
aussetzungen gegeben sind. An ande
ren Stellen sollte heute die Neugebore- 
nenchirurgie nicht mehr betrieben 
werden.
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W e l c h e  O p e r a t io n e n  s in d  b e i  

N e u g e b o r e n e n  n o t w e n d ig  ?

Innere Verletzungen unter der Ge
burt, z. B. Leber- und Milzruptur, 
werden sehr selten beobachtet (unter 
1 % aller operativen Eingriffe bei Neu
geborenen). Hierbei ist eine Laparoto
mie sehr dringlich und lebensrettend.

Die meisten Operationen sind bei 
angeborenen Fehlbildungen erforder
lich. Ein großer Teil ist ohne chirurgi
sche Therapie nicht lebensfähig. Es 
besteht in diesen Fällen auch eine 
Dringlichkeit der Operation.

Immer aber ist eine angemessene 
Zeit zur notwendigen Vorbereitung 
dieser Neugeborenen erforderlich, um 
unter optimalen Bedingungen zu ope
rieren und mögliche intra- und post
operative Komplikationen zu verrin
gern. Man spricht daher auch vom 
»Prinzip der Dringlichkeit mit aufge
schobener Operation« [3].

Über die Häufigkeit von Fehlbildun
gen findet man im Schrifttum sehr 
unterschiedliche Angaben. Der Ge
samtprozentsatz wird mit 5 — 7 % aller 
Kinder angegeben. Bei der Geburt 
sind 1,5 — 3% bereits erkennbar, die 
restlichen Prozent werden im Kindes- 
und selten im Erwachsenenalter offen
bar. Die Ursache für die unterschied
lichen Angaben liegt darin, daß der 
Begriff Fehlbildung nicht einheitlich 
verwandt wird, daß Untersuchungs
gut und -Methodik sehr unterschied
lich sind und in den meisten Ländern 
keine Meldepflicht besteht. Auch wir 
in der DDR können an Hand des 
dokumentationsgerechten Kranken
blattes nur Behandlungsfälle registrie

ren, die Feststellung der absoluten 
Zahlen ist schwierig.

Im Aufträge der WHO wurde eine 
internationale statistische Klassifika
tion der Krankheiten, Verletzungen 
und Todesursachen erarbeitet. Die 
8 . Revision ist z. Z. auch in der DDR 
eingeführt. In der Klasse 14 (Nr. 
740 — 759) sind die Fehlbildungen ver
zeichnet.

Folgende Fehlbildungen des Zentral
nervensystems verlangen bereits beim 
Neugeborenen eine chirurgische The
rapie: Bei den Myelomeningozelen ist 
der operative Verschluß sehr dring
lich, weil auf der freiliegenden Mye
lonplatte der offene Zentralkanal mün
det, über welchem sich sehr rasch eine 
aszendierende Meningitis mit nach
folgendem Pyozephalus entwickeln 
kann. Die Rückverlagerung der Mye
lonplatte mit Rekonstruktion des Du
ralsackes, Türflügelplastik und Haut
deckung wird daher schon wenige 
Stunden nach der Geburt vorgenom
men. Die Operation erfolgt in Intuba
tionsnarkose und Bauchlage. 1 -3  von 
Tausend Neugeborenen werden mit 
einer Myelodysplasie, am häufigsten 
in Form der Myelomeningozele gebo
ren. Bei einer jährlichen Geburten
zahl in der DDR von 150 000 — 
200 000 ist mit einem Neuzugang pro 
Jahr von etwa 300 bis 400 derartigen 
Kindern zu rechnen.

Ein angeborener Hydrozephalus mit 
Hirndruckzeichen verlangt evtl, schon 
in der Neugeborenenperiode eine Ab
leitungsoperation. Durch Verwendung 
druckentlastender subkutan verlager
ter Ventile läßt sich heute in 90% der 
Fälle ein progredientes Kopfwachstum
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auf halten. U m die gefürchteten Throm
bosen, Embolien und Sepsisfälle nach 
ventrikulo-kardialen Ableitungsopera
tionen zu verhüten, bevorzugen wir 
heute die ventrikulo-peritoneale Drai- 
nageoperation mit Ventil.

Von den intrathorakalen Fehlbildun
gen ist die operative Korrektur der 
Ösophagusatresie dringlich und le
bensrettend. Die Ligatur der Ösopha
gotrachealfistel und die Anastomose 
der ösophagusteile erfolgt heute nicht 
mehr nach Thorakotomie und Eröff
nung der Pleurahöhle, sondern retro- 
pleural nach Abschieben der parieta
len Pleura. Durch Anwendung dieses 
technisch etwas schwierigeren Verfah
rens gelang es, die postoperative Pneu
monierate wesentlich zu senken.

Die Leistungsfähigkeit einer kinder
chirurgischen Fachabteilung wurde 
immer gemessen an den Erfolgen in 
der operativen Behandlung der Öso
phagusatresien. Wir sind in Greifs
wald nur eine kleine Abteilung und 
haben in den letzten 7 1 /2  Jahren 23 
Ösophagusatresien mit der extrapleu
ralen Technik operiert, davon 17 mit 
Erfolg. Das Ergebnis war nicht ab
hängig vom Geburtsgewicht, sondern

von den Begleitfehlbildungen. Alle 
Neugeborenen ohne assoziierte Fehl
bildungen haben überlebt und auch 
noch ein Teil mit Begleitfehlbildungen. 
So konnten wir ein Frühgeborenes von 
1,400 g operieren, welches eine Öso
phagusatresie mit unterer Ösophago
trachealfistel, eine Duodenalatresie 
und eine Omphalozele hatte. Alle Fehl
bildungen wurden in einer Sitzung ope
rativ korrigiert. Dieses Beispiel soll zei
gen, welche Möglichkeiten der Kinder
chirurg heute in enger kooperativer 
Zusammenarbeit mit dem Anästhesi
sten und Pädiater hat. Von der Öso
phagusersatzplastik mit Kolon ist 
man bei Fehlen eines Teiles des thora
kalen Ösophagus heute abgekommen. 
Vielmehr legt man nach Rehbein 
rétropleural zwischen den genäherten 
Anteilen einen Faden, um den sich ein 
verbindender Kanal bildet, den man 
dann aufbougieren kann.

Von den Fehlbildungen am Zwerch
fell ist am schwerwiegendsten der 
Zwerchfelldefekt mit Prolaps der 
Bauchorgane in den Thorax. Zahlrei
che Synonyma sind für diese Fehlbil
dung in der Literatur gebräuchlich 
(s. Tab. I). Die operative Reposition

T a b e l l e  I

Im Schrifttum gebräuchliche Synonyma für angeborene Zwerchfelldefekte 

Kongenitale Zwerchfell-Lücke 
Zwerchfell-Hernie 
Bochdaleksche Hernie
Kongenitale postero-laterale Zwerchfell-Lücke 
Persistierender pleuro-peritonealer Kanal 
Pleuro-peritoneales Foramen 
Kongenitaler Zwerchfell-Defekt 
Pleuro-peritonealer Hiatus 
Intrathorakaler Darmprolaps
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der Bauchorgane mit Verschluß des 
Zwerchfelldefektes erfolgt von abdo
minal nach Querschnitt oder Rippen
bogenrandschnitt. Für den Anästhe
sisten ergeben sich bei dieser Fehlbil
dung Schwierigkeiten in der optimalen 
Beatmung vor, während und nach der 
Operation, da gleichzeitig eine ausge
prägte Lungenhypoplasie auf der be
troffenen Seite, die Gefahr eines Spon
tanpneumothorax beiderseits und ei
nes postoperativen Zwerchfellhoch
standes bestehen. Ähnlich sind die 
Verhältnisse bei den angeborenen Lun
genzysten, welche eine respiratorische 
Insuffizienz verursachen und schon 
beim Neugeborenen eine Lobektomie 
erforderlich machen.

Die notwendigen Operationen bei 
Neugeborenen an der Bauchwand sind 
in Tab. II zusammengestellt. Die Na
belschnurbrüche werden, wenn irgend 
möglich, operativ behandelt. Die Pin
selung mit 2 %iger Mercurochromlö- 
sung und konservative Verfahren sind 
heute wegen der nachgewiesenen 
Quecksilber-Intoxikation verlassen. 
Bei kleinen Nabelschnurbrüchen re
konstruiert man sofort die Bauch
decke. Bei größeren Omphalozelen 
geht man nach Gross zweizeitig vor, 
indem man beim Neugeborenen zu
nächst nur die lateral mobilisierte

Haut über dem Prolaps verschließt 
und die Rekonstruktion der Bauch
decke im 4. — 5. Lebensjahr ausführt. 
Bei der Gastroschisis sind operative 
Reposition und Rekonstruktion der 
Bauchwand ebenfalls dringlich, zumal 
unter der Geburt eine Infektion der 
prolabierten Bauchorgane erfolgt. Be
steht ein zu großes Mißverhältnis zwi
schen Bauchorgane und Fassungsver
mögen der Bauchhöhle, kann man 
auch einen Plastikbeutel auf den De
fekt aufnähen, aus welchem die Bauch
organe schrittweise in die Bauchhöhle 
zurückverlagert werden.

Irreponible und inkarzerierte Lei
stenhernien mit nachfolgendem me
chanischen Ileus beobachtet man 
schon bei Neugeborenen, desgleichen 
die Hodentorsion. In beiden Fällen ist 
eine Operation dringlich.

Sehr vielfältig sind die Ursachen des 
angeborenen Ileus und des erworbe
nen Ileus, der beim Neugeborenen 
eine Laparotomie erforderlich macht 
(Tab. III). Besonders wichtig ist hier
bei eine optimale Operationsvorberei
tung, sehr von Nachteil für den intra- 
und postoperativen Verlauf eine über
stürzte Operation unter ungünstigen 
Bedingungen. Unter den Darmatre- 
sien sind die Duodenalatresien am 
häufigsten. Die möglichen Operations-

Tabelle II

Notwendige Operationen im Neugeborenenalter an der Bauchwand bei:

Omphalozele 
Gastroschisis 
Irreponible Leistenhernie 
Hodentorsion
Bauchwandphlegmone nach Nabelinfektion

Acta Pacdiatrica Academiae Scientiarum Hungaricae 19, 1978



W. Tischer: Notwendige Operationen 249

T a b e l l e  III

Ursachen des angeborenen und erworbenen Ileus beim Neugeborenen 

Angeborener Ileus
a) innere Verschlüsse Darm-Atresie und -Stenose

Mekoniumileus
Mekoniumpfropfsyndrom
Megakolon

b) äußere Verschlüsse Pankreas anulare
Fehlbildung der V. portae 
Drehungsanomalien des Darmes

Erworbener Ileus Mesenteriallücken 
Innere Hernien 
Darminvagination

verfahren sind Membranexzisionen 
und die Anlage einer Duodeno-Duo- 
denostomie, eine Duodeno-Jéjunosto
mie jedoch nur in seltenen Fällen.

Bei den Dünndarmatresien ist man 
davon abgekommen, die Passage durch 
eine seit-zu-seit Anastomose wieder 
herzustellen. In den dabei entstehen
den Blindsäcken spielen sich chroni
sche Entzündungen mit Ulzerationen 
und Blutungen ab. Die Wiederherstel
lung der Darmkontinuität durch eine 
end-zu-end Anastomose ist wegen des 
erheblichen Kaliberunterschiedes erst 
nach Resektion des blindsackförmigen 
erweiterten oralen Darmstückes und 
bei bestimmter Technik möglich. Ent
weder wird gegenüber dem Mesente
rium das aborale Darmstück längsinzi- 
diert und somit angeschrägt oder vom 
proximalen Darmstück ein Keil rese
ziert. Bei oralwärts gelegenen Jejunal- 
atresien kann man die Doppel
schlauchtechnik nach Rehbein anwen
den. Große Erfahrungen sind bei der 
operativen Therapie der verschieden

artigen ano-rektalen Fehlbildungen 
notwendig, um ein günstiges Ergebnis 
mit Kontinenz zu erreichen. Beim un
komplizierten Mekoniumileus ist es 
möglich, durch einen GastrografinE- 
oderVisotrastE-Einlauf die Mekonium
entleerung in Gang zu bringen. Bei 
Erfolglosigkeit oder kompliziertem Me
koniumileus hat sich die Resektion des 
verstopften Ileum mit temporärer Iléo
stomie des aboralen Abschnittes und 
gleichzeitiger Fußpunktanastomose 
end-zu-seit bewährt, wobei das orale 
Stück in der Modifikation nach Rick- 
ham schräg von oben eingenäht wird.

Bei einer äußeren Duodenalstenose 
durch ein Pankreas anulare erfolgt 
eine Duodeno-Duodenostomie. Fehl
drehungen und Lageanomalien des 
Darmes führen ebenfalls zum angebo
renen Ileus und verlangen eine opera
tive Korrektur, desgleichen die inne
ren Hernien, Mekoniumperitonitis und 
die Komplikationen einer bei Neuge
borenen noch seltenen Enterokolitis 
und Perforationsperitonitis.
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Sehr schwierig und manchmal oft 
nur bei großen persönlichen Erfahrun
gen möglich kann für den Kinderchi
rurgen die Stellung der Operations
indikation und die Differentialdiagno
se zu den sog. extraabdominalen Ur
sachen des akuten Abdomens (Tab.
IV) sein.

Erhält die Mutter unter der Geburt 
hohe Dosen von Opiaten, kann das 
Neugeborene eine abdominale Symp
tomatik mit Erbrechen zeigen. Die 
Krankheitszeichen bessern sich jedoch 
sehr rasch. Auffällig ist, daß die Kin
der diabetischer Mütter häufig eine 
Ileussymptomatik mit galligem Er
brechen bieten. Die näheren Zusam
menhänge, die zu diesen Erscheinun
gen führen, sind noch ungeklärt. Pa
thologische Befunde im Zuckerstoff
wechsel dieser Neugeborenen sind 
nicht zu erheben. Die klinische Symp
tomatik bildet sich innerhalb einiger 
Tage zurück. Am ehesten wäre diffe

rentialdiagnostisch die Verwechslung 
mit einem Megacolon congenitum 
möglich und eine fehlerhafte Laparo
tomie für das Neugeborene eine große 
Gefahr.

Schwere Pneumonien beim Neuge
borenen entwickeln sich entweder 
nach Aspiration von Fruchtwasser, 
besonders von infiziertem Fruchtwas
ser nach vorzeitigem Blasensprung, 
sowie deszendierend nach Intubation. 
Ein im Gefolge auftretender paralyti
scher Ileus kann mit seiner klinischen 
Symptomatik im Vordergrund stehen 
und darf nicht Anlaß zu einer Laparo
tomie sein.

Auch nach perinataler Hirnblutung, 
bei Enzephalomeningitis und Sepsis 
ist ein paralytischer Ileus möglich. 
Eine Sepsis entwickelt sich am häufig
sten vom Nabel aus. Eine toxische 
Enteritis kann das Bild eines akuten 
Abdomens in der Neugeborenenzeit 
bieten, jedoch bei Auftreten von

T a b e l l e  IV

E x tra a b d o m in a le  U rsach en  des a k u te n  A bdom ens beim  N eu g eb o ren en

Opiatintoxikation der Mutter unter der Geburt
Kind einer diabetischen Mutter
Pneumonie
Sepsis
Hirnblutung
Enzephalomeningitis
Toxische Enteritis
Hochgradige Hydronephrose
Blasenhalsstenose
Hydrometrokolpos
Nebennierenrindeninsuffizienz
Elektrolytentgleisung
Hyperbilirubinämie
Grey-Syndrom
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Komplikationen (Darmperforation, 
Darmgangrän, Konglomerattumor mit 
mechanischem Ileus) auch eine opera
tive Therapie erfordern. Bei einem 
großen tastbaren Tumor im Unter
bauch des Neugeborenen mit den kli
nischen Zeichen eines akuten Abdo
mens wäre eine Laparotomie in den 
meisten Fällen fehlerhaft. Handelt es 
sich bei dom Tumor um eine gefüllte, 
sehr wandhypertrophe Harnblase bei 
Blasenhalsstcnose, beseitigt die Ein
lage eines Blasenkatheters schlagartig 
das akute Zustandsbild. Einen derben 
Tumor über der Symphyse tastet man 
auch beim Hydrometrokolpos. Das 
Krankheitsbild entwickelt sich infolge 
Atrosien dos Hymens und Verschluß
membranen in der Vagina, wobei zu
sätzlich die mütterlichen Östrogene 
die kindlichen Zervixdrüscn zur Se
kretion veranlaßt haben. Der durch an- 
gostautes Sekret verursachte Tumor 
kann gleichzeitig die Urethra kompri
mieren und zur Harnrückstauung füh
ren. Bei der Inspektion des Genitale 
sieht man in der Vulva die vorge
wölbte Membran, deren Inzision zum 
Abfluß des Sekretes und zur Beseiti
gung des Tumors und der abdominalen 
Symptomatik führt. Die Zeichen eines 
akuten Abdomens mit hochgradigem 
Erbrechen beobachtet man auch beim 
adrenogenitalen Syndrom. Nach Kor
rektur der Elektrolytentgleisung und 
entsprechender fortgesetzter Sub
stitutionstherapie verschwindet die 
Symptomatik. Inspektion des Genita
le und Kenntnis über die Elektrolyt- 
werte im Blut führen zur taträchlichon 
Diagnose und verhindern Verwechs
lungen.

Aufgetriebene Abdomen, Erbrechen, 
graublasse Zyanose und unregelmäßi
ge Atmung beobachtet man ebenso 
bei Neugeborenen oder Frühgebore
nen unter Chloramphenikoltherapie 
(sog. Grey-Syndrom). Die Ursache 
hierfür beruht in einer ungenügenden 
Kopplungsmöglichkeit des freien 
Chloramphenikols an Glukuronsäure 
bei noch ungenügender Leberfunktion 
des Neugeborenen und dadurch be
dingter fehlender Ausscheidung und 
Kumulation.

Die Kenntnis der aufgezeigten »ex
traabdominalen Ursachen« des akuten 
Abdomen beim Neugeborenen ist not
wendig, um Fehldeutungen des Krank
heitsbildes und fehlerhafte Opera
tionsindikationen zu vermeiden. Auch 
wenn die abdominale Symptomatik 
im Vordergrund zu stehen scheint, 
führt eine sorgfältige Diagnostik zur 
Aufdeckung der wahren Ursachen und 
bewahrt die Neugeborenen vor Scha
den.

Nur wenige Fehlbildungen der ab
leitenden Harnuege verlangen schon 
beim Neugeborenen eine operative 
Korrektur (monströse Hvdronephro- 
sen, Blasenhalsstenosen, Urethraver
schlüsse, Meatusstenosen). Das gleiche 
trifft für die Fehlbildungen an den 
Extremitäten zu.
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Es werden die differentialdiagnostischen Unterscheidungsmerkmale 
der Nebennierentumoren zwischen Kindern und Erwachsenen besprochen. 
Anhand der Literatur und des eigenen Krankengutes konnte gezeigt werden, 
daß Nebennierentumoren im Kindesalter in bezug auf Häufigkeit, Lokalisa
tion, Krankheitsbild und diagnostische Maßnahmen größtenteils andere 
Probleme als beim Erwachsenen bieten. Die Ähnlichkeit m it spezifischen 
pädiatrischen Krankheitsbildem kann zu Trugschlüssen führen. Diagnosti
sche Maßnahmen sind nicht selten sehr schwierig. Hingegen bestehen keine 
wesentlichen Unterschiede bezüglich des therapeutischen Vorgehens.

Nur die im Kindesalter seltenen 
Tumoren von Rinde und Mark, den 
beiden Bestandteilen der Nebenniere, 
sollen an dieser Stelle besprochen wer
den, weil die verhältnismäßig häufi
gen, dem ektodermalen Bestandteil 
der Nebenniere entstammenden Sym- 
patikusgeschwülste eine andere Pro
blematik bieten. An der Kinderklinik 
und Kinderchirurgie der Mainzer Uni
versität wurden in den letzten 10 Jah
ren 40 derartige Tumoren, jedoch nur 
6  Tumoren der Nebennierenrinde und 
des Nebennierenmarkes beobachtet.

So konnten beispielsweise auch 
H a y l e s  und Mitarb. [13] bis 1962 erst 
2 2 2  hormonaktive Nebennierenrinden
tumoren bei Kindern registrieren. 
AGS-Symptomatik war in 2/3 der 
Fälle, Cushing-Symptomatik in 1/3 
der Fälle vorherrschend. Von diesen

Patienten überlebten nur 23 Kinder 
2 Jahre lang. H a y l e s  u . Mitarb. [13] 
konnten allerdings aus der Mayo- 
Klinik über 12  weitere Fälle berichten, 
von denen nur 1 Kind starb und be
reits seit 1942 keines mehr.

Im Kindesalter sind die Kleinkinder 
am häufigsten betroffen und zwar 
Mädchen dreimal so häufig wie Kna
ben.

Nahezu alle Nebennierenrindentu
moren sind hormonaktiv, wobei ein 
Cushingbild im Vordergrund steht, 
das häufig mit Virilisierung bei Mäd
chen und isosexueller Pseudopubertas 
praecox beim Knaben einhergeht. Ei
nem reinen Cushing und reiner Virili
sierung begegnet man ebenso selten 
wie Feminisierung, Hyperaldostero
nismus und Hypoglykämie [23]. Funk
tionslose Tumoren kommen kaum vor.
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Mo b b u s  Cu s h in g

Im Gegensatz zum Erwachsenen, 
bei dem die Rindenhyperplasie im 
Vordergrund der Cushingursachen 
steht, handelt es sich im Kindesalter 
nahezu ausschließlich um Tumoren. 
70 bis 80% des Morbus Cushing bei 
Kindern sind tumorbedingt, meist 
handelt es sich um Karzinome. Nur 
10 bis 25% Tumoren bilden die 
Cushingursache bei Erwachsenen [1 0 , 
21]. In der Mayo-Klinik wurden von 
103 Tumoren bei Mädchen, 94 Karzi
nome der Nebennierenrinde, von 64 
Knaben 37 mit Nebennierenrinden
karzinomen beobachtet. Liegt eine 
Mischform mit Virilisation vor, dann

handelt es sich nahezu immer um ein 
Karzinom. Auch spricht ein Cushing- 
Syndrom vor dem 1 0 . Lebensjahr 
nahezu immer für einen Tumor, da die 
Hyperplasie erst nach Ausreifung der 
Nebennierenrinde entstehen soll. Aller
dings läßt sich die tumorbedingte 
Virilisation auch schon bei Kindern 
unter 1 Jahr beobachten [3]. Es wird 
sogar über angeborene Rindenkarzi
nome berichtet. Selten sind auch para
neoplastische Cushing-Syndrome [2 0 ], 
bisher wurden im Kindesalter nur 33 
derartige Fälle beobachtet [5].

Die für das Kindesalter spezifische 
Cushing-Symptomatik wurde in der 
nachfolgenden tabellarischen Über
sicht zusammengestellt:

G h a r a k te r is t is c h e  C u sh in g -S y m p to m e  
im  K in d e sa lte r

Fettdepots an den Extremitäten. 
Muskelatrophie an den Extre
mitäten (Muskelzylinderindex). 
Thymusatrophie.

Osteoporose —> pathologische 
Fraktur.
Hemmung des Längenwachstums. 
Hemmung der Knochenreifung.

Die häufigen Mischformen mit Viri
lisierung können die Symptome ver
wischen, wobei besonders eine schnel
lere Knochenrcifung und Muskel- 
massenzunahme zu Fohldeutungen 
führt [6 ]. Als Beispiel sei ein typi
scher Fall aus dem eigenen Kranken
gut dargestollt:

B ei einem 11 1/2-jährigen M ädchen mit 
nebennierenrindenkarzinombedingten typi
schen Cushing-Symptomen war bei der Auf
nahm e bereits ein großer Tumor in der lin

ken Flanke zu tasten (Abb. la  und b), der 
sich jedoch operativ makroskopisch völlig 
entfernen ließ. Die histologische Untersu
chung erbrachte m it der Kapselinfiltration 
und Polymorphie den typischen Befund 
eines Nebennierenrindenkarzinoms. Wegen 
der guten Operabilität des Tumors ging 
postoperativ auch die Cushingveränderung 
(Abb. 2a und b) schnell zurück. Eindrucks
voll ist hier der Verlauf der Hormonbefunde 
(Abb. 3). Nach der Operation waren die 
Werte sofort stark abgefallen. Das Rezidiv 
war jedoch ein halbes Jahr später bereits 
klinisch sichtbar, noch bevor die Hormon
werte wieder langsam anzusteigen began-
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A b b . 1. Sp., C weiblich, 1 2  Jahre: Nebennierenrindencarcinom. a) typischer Cushing- 
Habitus: Mondgesicht, Akne; b) großer Tumor linke Flanke und Bauchseite

nen, um dann unter op-DDD erneut zum 
Normwert abzusinken. Das Cushingbild 
hatte sich neu entwickelt und blieb beste
hen. Szintigraphisch und angiographisch 
wurde eine große Lebermetastase nachge
wiesen; das Kind verstarb 12 Monate post 
operationem.

Ähnlich den Wilms-Tumorcn und 
primären Leberkarzinomen sind Ne
bennierenrindenkarzinome häufig ver
gesellschaftet mit Fehlbildungen und 
Tumoren [8 , 1 1 ]:

Angeborene Hemihypertrophie 
Hirntumoren oder -Anomalien 
Harnwegsfehlbildungen kontralate

rale Nebennierenagenesie 
Hamartome

Diagnostisch kommt der steroid
chemischen Untersuchung besondere 
Bedeutung zu [14], welche die Do
mäne des pädiatrischen Endokrinolo- 
gen ist. Allerdings müssen Neben
nierenrindentumoren im Kindesalter 
nicht immer zu leicht erfaßbaren Ver
änderungen des Steroidstoffwochseis 
führen, so daß sie häufig aufwendigere 
diagnostische Maßnahmen erfordern. 
So wird heute zunehmend auch bei 
kleinen Kindern dio Artériographie 
eingesetzt; ebenso die selektive Sple- 
nographie mit selektiver Hormonana
lyse, insbesondere heim Verdacht auf 
Marktumoren. Die Nebennierenszinti- 
graphie mit 131Jod-Cholesterin sollte 
bei Frauen vor dem 35. Lebensjahr
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A b b . 2. Fall wie Abb. 1. 5 Monate post operationem. a -f b) völliger Rückgang
der Cushing-Sym ptom atik
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A b b . 3. Fall wie Abb. 1 + 2 .  Verlauf der Gesamtcorticoid- und 17-Ketosteroid-Werte
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und bei Kindern wegen der zu starken 
Strahlenbelastung unterbleiben [1]. 
In der postoperativen Phase setzt ein 
typisches Aufholwachstum ein [7], 
allerdings ist das Knochenalter 
bei Therapiebeginn ausschlaggebend' 
Fängt die Therapie erst nach Puber
tätseintritt an (Knochenalter bei Mäd
chen über 11 Jahre, bei Knaben über 
13 Jahre), so ist ein verbleibender 
Minderwuchs unvermeidlich, da die 
mit der Pubertät einsetzende ver
mehrte Androgenproduktion die Kno
chenreifung beschleunigt.

A d r e n o g e n it a l e s  Sy n d r o m

Geht die nebennierenrindentumor
bedingte Veränderung mit Virilisie
rung einher, dann ist der Befund so 
auffällig, daß er kaum übersehen wer
den kann. Da die meisten AGS-For- 
men jedoch angeboren sind, beste
hen gewisse differentialdiagnostische 
Schwierigkeiten bei reinen virilisie- 
renden Nebennierenrindentumoren. 
Die nachfolgende Übersicht stellt die 
Differentialdiagnose der AGS-Symp- 
tomatik dar:

Differentialdiagnose der AGS-Symptomatik

AGS-Form Angeboren Tumorbedingt

Intersex + 0
Familienanamnese + 0
Kombination mit Cushing 0 +
17-Ketosteroide (Norm: 

0,5 mg/D) bis 70 mg/d 200 mg/d und mehr;

Ketosteroidausscheidung 
bei Cortison-Hemmtest N ormalisierung

bei Ca bis über 1500 
mg/d

keine Änderung

Häufig entwickelt sich der Tumor 
erst im Kleinkindesalter, es sind aber 
auch reine AGS-Tumoren im 1 . Le
bensjahr bekannt geworden. Das Ver
hältnis Karzinom zu Adenom beträgt 
3 : 1 .  So können auch reine AGS- 
Tumoren ebenso wie reine Cushing- 
Tumoren Karzinome sein [3]. Ganz 
selten ist die AGS-Symptomatik mit 
einer feminisierenden Komponente 
[16] kombiniert, wie der nachfolgende 
Fall zeigt:

Bei einem 1 1/2-jährigen Jungen m it ty 
pischer AGS-Symptomatik, Akzeleration

und Entwicklung sekundärer Geschlechts
merkmale fand sich eine beginnende Scham
behaarung und Mammahyperplasie (Abb. 
4a und b). Die Angiographie (Abb. 6) ergab 
einen kleinapfelgroßen Tumor links über 
der Niere. Die Gesamtcorticoide und 17- 
Ketosteroide waren gering erhöht. Die Ope
ration bestätigte den angiographischen B e
fund, wobei ein gut abgrenzbarer eingekap- 
eelter Tumor entfernt wurde, der histolo
gisch unerwartet den Befund eines Neben
nierenrindenadenoms mit Isomorphie zeigt. 
Bei dieser Rarität eines AGS-Adenoms m it 
feminisierender Komponente beim Knaben 
ist die Prognose immer m it Zurückhaltung 
zu beurteilen. Dieser Junge überlebt aber 
jetzt bereits 7 Jahre.
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A b b . 4. H ., V männlich, 1 1/2 Jahre: AGS-Adenom m it Feminisierung, a) Mamma
hyperplasie; b) beginnende Schambehaarung

A b b . 5 . Fall wie Abb. 4 . Angiographie: linksseitiger kleinapfelgroßer Tumor über der
Niere

Wichtig ist in jedem Fall mit AGS- 
Symptomatik eine sichern differential- 
diagnostische Abklärung, da einerseits 
das angeborene AGS keine Operations
indikation darstellt, andererseits aber 
die malignen Nebennierenrindentumo
ren zu frühzeitiger Metastasierung — 
besonders in Leber und Lunge — nei

gen und somit immer dringlich ope
riert werden müssen.

Co n n -S y n d r o m

Der Hyperaldosteronismus ist bei 
Kindern außerordentlich selten [17]. 
Bis 1975 wurden nur 6  Kinder be-
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schrieben, darunter waren 5 Mädchen. 
Im Unterschied zum Erwachsenen 
war die Seitenlokalisation 4-mal rechts ; 
die Operation führte bei allen 6 Kin
dern zur restitutio ad integrum, wäh
rend im Erwachscnenalter eine Letali
tät von 5 % bleibt. Mit einer Besserung 
kann nur in 70%, aber in 25% mit 
einer völligen Wiederherstellung ge
rechnet werden [18].

A d r e n a l e  Z y s t e n

Auch Nebennierenzysten betreffen 
selten Kinder [25]; bis 1966 konnten 
unter 237 Fällen nur 16 Kinder beob
achtet worden. Diese Zysten sind 
meist asymptomatisch und ein Zufalls
befund bei der Autopsie. Sie treten in 
70% der Fälle rechtsseitig auf. Ge
legentlich kommt es zur Nebennieren
rindeninsuffizienz; dann aber sind die 
Zysten meist so groß, daß eine Ver
drängung der Nachbarorgane beob
achtet werden kann. Im Gegensatz 
zum Erwachsenenalter ist die Ursache 
der Zystenbildung meist eine Neben
nierenblutung in der Perinatalzeit, 
die häufig wegen ihrer Symptomlosig- 
keit unentdeckt bleibt.

P  OSTADREN ALEKTOMIE — 

H y po ph y s e n a d e n o m  

(N e l s o n -Sy n d r o m )

Zur Hypophysenadenomentwick
lung nach Nebennierenentfernung 
kommt es beim Erwachsenen, jedoch 
seltener bei Kindern. Y o u n g  u . Mit- 
arb. [27] konnten allerdings bis 1976 
9 Fälle zusammenstellen. Sie ver
muten, daß im Gegensatz zum Er
wachsenen (10%) in 30% der Fälle im 
Kindesaltor, bei denen wegen eines 
Hyperplasie-Cushings die Nebennie
ren entfernt wurden, mit einem sol
chen Hypophysenadenom zu rechnen 
ist. Diese Fälle sind oft nicht erfaßbar, 
da sich das Adenom häufig erst im 
Erwachsenenalter zeigt.

Ph äochromoz ytom

Nur 5 bis 10% aller Phäochromo
zytome kommen im Kindesalter vor. 
Se r in g e  u. Mitarb. [22] konnten bis 
1968 153 Fällen sammeln. Die Haupt
unterschiede wurden in der nachfol
genden Tabelle zusammengestellt:

Phäochromozytom

Hauptunterechiede Kinder Erwachsene

Verhältnis
männlich : weiblich 70 : 30 30 : 70
Hypertonie konstant 90% 50%

anfallsartig 10% 50%
multiple Tumoren 30% 10%
maligne Entartung 3% 10%
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Daraus geht hervor, daß das männ
liche Geschlecht im Gegensatz zum 
Erwachsenenalter bei Kindern dop
pelt so häufig betroffen ist wie das 
weibliche.

Die nächste Übersicht zeigt die 
Unterschiede zwischen Kindern und 
Erwachsenen bezüglich der Lokalisa
tion:

Lokalisation des Phäochromozytoms

Kinder Erwachsene

Einseitig 55% 85%
Doppelseitig 20—70% 7%
Intraadrenal 70% 90%
Extraadrenal 30% 10%

Das Phäochromozytom ist ebenso 
wie die Pubertätshypertonie, der Mor
bus Cushing und die Aortenisthmus
stenose im Kindesalter nur selten Ur
sache einer Hypertonie : diese ist näm
lich meist nierenbedingt. Häufiger 
sind Kopfschmerzen, Erbrechen, bei 
der Hälfte der Kinder Sehbeschwer
den mit Augenhintergrundverände
rungen, oft findet man auch Poly
dipsie und Polyurie [26]. Leicht wird 
das Phäochromozytom mit anderen 
Krankheitsbildern verwechselt, zumal 
der Hochdruck sehr schnell zu Herz
fehlern, Enzephalopathie und schließ
lich zum Tode führt.

Die kindlichen Phäochromozyto
me sind meist sehr klein und selten 
so differenziert, daß sie Adrenalin 
produzieren [9]. Urin und Tumorge
webe enthalten also vorwiegend Nor
adrenalin.

Abgesehen von den laborchemi
schen Untersuchungsmethoden lassen 
sich die bekannten lokalisationsdia- 
gnostischen und therapeutischen Maß
nahmen bei Kindern schwieriger als 
bei Erwachsenen durchführen. Sicher

genügen heute die einfache Röntgen
aufnahme des Thorax und ein Uro
gramm nicht mehr. Am wichtigsten 
ist die Aortographie; da meist ältere 
Kinder betroffen sind, bestehen in der 
Regel keine technischen Schwierig
keiten. An zweiter Stelle rangiert die 
selektive Venographie mit etagenwei
ser Blutentnahme zur Seitenlokalisa- 
tion [18, 19]. Diese Diagnostik ist viel 
wichtiger als beim Erwachsenen, weil 
mehr Phäochromozytome in dieser 
Altersgruppe multiple, doppelseitig 
und extraadrenal Vorkommen. So muß 
auch die operative Exploration des 
chromagenen intraabdominellen Gewe
bes außerordentlich sorgfältig durch
geführt werden. Auch erhebliche Ge
fäßveränderungen bilden sich in der 
postoperativen Phase beim Kind 
glücklicherweise nahezu immer völlig 
zurück. Die Entartungsrate ist nied
rig. J e u n e  u . Mitarb. [15] fanden 
unter 130 Phäochromozytomen nur 3 
bösartige. Interessant ist ein Fall eines 
seinerzeit 9jährigen Mädchens, das 
ohne medikamentöse Therapie nach 
Entfernung des Primärtumors noch
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immer — bereits 12 Jahre lang — mit 
Lungenmetastasen lebt [24].

In 10% der Fälle wird familiäres 
Vorkommen beobachtet. Auch tritt 
eine Häufung bei Zwillingen auf. 
Interessant ist auch das Vorkommen 
von Phäochromozytomen im Rahmen 
der multiplen endokrinen Adenomatö
sen (MEA). Beim Typ MEA II a ist es 
vergesellschaftet mit medullärem Kar
zinom der Schilddrüse und häufig mit 
Hyperplasie der Nebenschilddrüse. 
Beim Typ MEA II b besteht eine 
Kombination mit Mukosaneuromen 
der Zunge und Lippen, medullärem 
Schilddrüsenkarzinom, marfanoidem 
Habitus, aber normalen Nebenschild
drüsen [12]. Neuerdings wird disku
tiert, daß die bilaterale Nebennieren
markhyperplasie der Vorläufer von 
bilateralen Phäochromozytomen sein 
kann [4], so wie die C-Zell-Hyper- 
plasie Karzinomvorläufer ist, insbe
sondere bei familiärer Belastung.

Unbehandelt kann die Krankheit 
bereits im Kindesalter sehr bald unter 
kardiovaskulären und zerebralen 
Symptomen (nicht selten sogar uner
kannt oder fehlgedeutet) zum Tode 
führen. Die Letalität lag vor 20 Jah
ren noch bei 70 bis 80%; heute ist die 
Sterblichkeitsrate, insbesondere durch 
die Einführung der alpha- und beta- 
Rezeptoren-Blocker, bei Kindern auf 
unter 10% gesunken.
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В. Sc h a u m a n n  and M. A l t e r : Dermato- 
glyphics in  medical disorders. 258 pages 
with 74 figures and 51 tables. Springer 
Verlag, Berlin —Heidelberg—New York 
1976. Price DM 54.90

Classical works on the ontogenesis, gen
etics and characteristics of dermatoglyph- 
ics, as were those of Kolman, Johnson 
and Galton in the last century or those of 
Bonnevie, Cummins, Cummins and Midlo 
50 or 30 years ago, have remained exciting 
readings for human geneticists, biologists, 
anthropologists or medical research work
ers of different specialities, but practition
ers would certainly not be interested in 
them. This short, excellently didactic mono
graph presents a comprehensive review of 
studies carried out mainly by medical in
vestigators in the last three decades. It is 
again the geneticist or biologist who can 
profit from it and not the practising phys
ician despite that the authors promise that 
the book will be useful “in his day-to-day 
work” . Research workers must be grateful 
for obtaining such a complete bibliography 
of the recent publications on dermatoglyph- 
ic findings in different congenital m al
formation syndromes, but the practitioner 
will be disappointed.

In the late thirties, when Cummins de
scribed the main dermatoglyphic charac
teristics in a patient with Down syndrome, 
dermatoglyphics should really have been of 
practical use in the diagnosis o f this fre
quent congenital malformation syndrome.

Analysis o f dermatoglyphics became popu
lar later, at the start of the cytogenetic era, 
when chromosome analysis was carried out 
in few laboratories only. Those who had no 
possibility to apply cytogenetic m ethods in 
routine diagnostic work were looking for
ward to substituting cytogenetic investiga
tions by this simple, inexpensive m ethod. 
One hoped that analysis o f derm atoglyph
ics, the “poor man’s karyotype” , could 
help to differentiate free trisom y from  
translocation, or to identify mosaic individ
uals. Afterwards it was, however, chro
mosome analysis and not dermatoglyphics 
that had come into general use. The im 
mense quantity o f data collected during the 
last twenty years shows that an unusual 
dermatoglyphic feature by itself means not 
more than any other aspecific dysmorphic 
sign.

One could enumerate many exam ples 
demonstrating the lack of pathognomonic 
importance o f unusual dermatoglyphics. 
I quote a single one from page 109: “The 
Sidney line was the most frequently seen  
palmar crease aberration in a series of 
children with delayed development, learn
ing difficulties or minor behavioural prob
lems” . Besides, the Sidney crease could be 
observed with increasing frequency in Down  
syndrome, congenital rubella and leukae
mia.

A modern trend in the field o f con
genital malformations is to establish a 
system  strictly according to the aetio- 
pathogenesis. I do not think that for the
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practising physician the knowledge of der- 
m atoglyphics would contribute to this ef
fort. More important is to understand con
genital malformations at the deepest level 
b y the help of the m ethods o f  biochemistry, 
cytogenetics and molecular biology. All in 
all, i f  not for the practitioner, the mono
graph will be an excellent source of informa
tion  for the geneticist.

M. O sztovics

Developmental biology and pathology. Edited 
b y A. G r o pp  and K. B e n ir s c h k e  (Current 
Topics in Pathology, Vol. 62), IX  +  216 
pages with 8 6  figures. Springer Verlag, Ber
lin — Heidelberg — New York. 1976. Price 
DM 96,—

A summary of the papers presented at a 
sym posium  on the “Control of early 
embryogenesis and factors responsible for 
failure of embryonic developm ent” in Tra
vem ünde in May 1 — 4, 1974 is published in 
th is book.

The introduction b y  C. R . Austin deals 
b iiefly  with problems o f  fertilization and 
first cleavages resulting from oocyte and 
sperm defects. D. Szöllösi’s paper on 
“ Oocyte maturation and paternal contribu
tion to the embryo in m am m als” presents 
experiments that were performed in the 
m ouse, rat and rabbit. 26 well selected EM 
pictures demonstrate the different stages of 
oocyte maturation and sperm elements in 
the fertilized eggs. — Maternal storage in 
the mammalian oocyte (Engel and Franke) 
is introduced by results on amphibians fol
lowed by comparative works on mammals. 
The authors suggest that only a quantitat
ive difference exists am ong the oocytes of 
invertebrates, lower vertebrates, and mam
m als in respect of the m aternally derived 
cytoplasm ic storage substances, including 
m R N A . — During the last 16 years many 
papers have dealt with the genetic activa
tion  o f early mammalian embryos. Ch. J. 
E pstein  as a prominent specialist of the 
subject gives a good survey on it. — Two 
theories have been known about the de

term ination of trophoblaste and embryonic 
knot. H . W. Denker reviews the pros and 
cons o f  both theories. The question remains 
open which type of determination is more 
suitable for the in vivo rather than in vitro 
developm ental mechanisms.

The n ext chapter discusses the pharma
cological and hormonal influences in early 
embryogenesis. — Cecilia Lutwak-Mann re
ports on the response of the preimplanta
tion embryos to exogenous factors and she 
hopes that fertilization o f human gametes 
and early development in vitro will become 
a routine laboratory procedure in the not 
too distant future. — H. Spielmann re
view s the toxic effects induced in the pre- 
im plantation embryo after treatment with 
cytostatics in vivo and in vitro. The most 
interesting part of this paper is the de
scription of different transplantation ex
periments in mouse and rat when the 
em bryos were treated in vivo and in vitro 
(in culture) before transplantation. — H.
M. Beier writes about normal uterine secre
tion proteins and about various deviations 
of the protein pattern under various hor
monal influences, especially considering the 
“p ill” problem.

The fourth part of the book is dealing 
w ith problems of teratology. — L. Saxén et 
al. summarize the advantages and disad
vantages o f organ culture techniques in tera- 
tological studies. Their experiments dem
onstrate the usefulness of methods which 
help to obtain results that would not be 
possible in studies in vivo. — On the specif
ic teratogenic activity of heavy metals (Pb, 
Cd, As, Cu, Tn) V. H. Ferm givee a good 
sum m ary and he emphasizes the existence 
of new possibilities (radioautography, EM 
histochem istry, and electron probe analy
sis) for the study of the ontogeny of these 
malformations.

The last chapter reports on connections 
between cytogenetic abnormalities from 
the aspects embryolethality and malforma
tions. — O. Bomsel-Helmreich discusses 
the questions and significance of experi
m ental heteroploidy in mammals. — A. 
Gropp et al. discuss autosomal monosomy
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and trisomy causing developmental failure 
in mouse embryos. — Finally, J . G. Boué 
and A. Boué’ report on the significance of 
chromosomal anomalies in early sponta
neous abortion. Among the 1498 abortuses 
chromosome anomalies occurred in 921 
cases and most of these developed during 
gametogenesis and fertilization and were 
not transmitted by any of the parents.

Summing up, the book contains well 
selected, actual papers on the subjects of 
both normal and abnormal gametogenesis, 
fertilization, and early embryogenesis, and 
the genetic aspects o f development in mam
mals and man. The work is recommended to 
all those interested in fertility problems, 
embryology, teratology and cytogenetics in 
mammals.

A . D r u g a

Pathology of the gastrointestinal tract. Editor: 
B. C. M o r s o n . (CurrentTopics in Pathology, 
Vol. 63). VI +  356 pages with 155 figures. 
Springer Verlag, Berlin—Heidelberg—New  
York 1976. Price DM 96,—

This quite outstanding monograph is 
the work o f 1 1  authors from many parts of 
the world, all o f them internationally 
known authorities in their field. They have 
written a book which is equally interesting 
to pathologists and clinicians including 
paediatricians. There are nine chapters, dis
cussing early gastric cancer, coeliac disease, 
gastric polyps, polyps and cancer of the 
large bowel, mucin histochemistry, ulcera
tive colitis, the GI endocrine cells, im
munological aspects, and tumour-associated 
antigens. In Thompson’s excellent chapter 
on coeliac disease an outstanding review of 
the complications is presented, especially 
from the aspect o f malignancies. The chap
ter on mucin describes in detail the tech
nical procedures and the possibilities of 
their use in differentiating between some 
pathological entities. A wholly up-to-date 
part of the book deals with the immuno- 
pathological relations and the tumour anti

gens, two fields where quite a number of 
problems awaits clarification.

The book will be welcomed by all those 
concerned with GI diseases and especially 
with their morphological characteristics.

I. KÓSNAI

Breast feeding and the mother; Ciba 
Foundation symposium 45 (new series). 
V III q- 280 pages. Elsevier — Excerpta 
Medica — North Holland, Amsterdam  
1976. Price Dfl. 54.—

This symposium was held in 1976 under 
the chairmanship of June Lloyd who ex
plained in her introduction that in the two 
previous symposia connected with breast 
feeding the emphasis has been on the baby 
and now it should be on the mother. To 
point out some of the many interesting 
topics, Smotherman et al. found that lactat- 
ing rats exposed to stress showed a reduc
tion of pituitary-adrenal activity; m axi
mum suppression coincided with the period 
of maximum lactation. Schams reported on 
the effect o f bromocriptine and thyroliberin 
on the release o f prolactin. Tyson et al. 
studied the connexion of prolactin and 
gonadotropin with puerperal lactational in
fertility. Elsie Widdowson reported many 
interesting points concerning the physiology 
of lactation and the relation of the latter 
with nutrition, showing among others that 
during lactation the liver increases in size 
owing to an increase in the number and 
size of its cells. Patrice Jelliffe too dealt 
with the subject o f maternal nutrition and 
lactation and in the discussion o f her paper 
it was shown that under poor living con
ditions the quality of milk does not deterio
rate but the stress o f urbanization causes 
its volume to decrease.

The papers to follow were concerned 
with the psychology of the mother, o f her 
accepting or rejecting the idea o f breast
feeding, the early mother—infant contact,
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the cross-cultural aspects o f breast-feeding, 
the m idw ife’s attitude to the m other’s re
sponse to  breast-feeding, on the teaching of 
lactation  and on its com m unity and socio
political considerations, this last paper by
D . B . Jelliffe. In both the discussions fol
low ing the individual papers and the gener
al discussion usual at every Ciba meeting, 
we m ay  read a number of extrem ely in
teresting pertaining data from all over the 
world, concerning savage tribes as well as 
h ighly  urbanized societies. The book is a 
m ust for every psychologist treating young 
w om en and every paediatrician. It will 
m ake interesting reading even for laypeople, 
especially  including future mothers.

F .  P e t e r  a n d  A. K . G e ig e r

Herzchirurgie. Herausgegeben von E. D e r - 
r a , W . B ir c k s . In 2 Bänden, L U I 4 - 1288 
Seiten  m it 670 Abbildungen. Springer-Ver
lag, B erlin—Heidelberg—N ew  York 1976. 
Preis DM 1 1 8 0 ,-

D as von E. Derra herausgegebene 
3-bändige Handbuch der Thoraxchirurgie, 
dessen zweiter Band die damals aktuellen 
K enntnisse der Herzchirurgie in einem U m 
fang von  1200 Seiten zusammenfaßte, er
schien im  Jahre 1959. Das Gebiet hat sich 
dann in  den folgenden Jahrzehnten stür
m isch entfaltet; als die bedeutendsten Mei
lensteine dieser Entwicklung wären die E in
führung der Lungen-Herzpumpe, die Klap
penimplantation, die Ausbildung der Herz
chirurgie des Säuglingsalters, die Herz
transplantation, die neuartigen Gesichts
punkte in der Coronarienchirurgie und hin
sichtlich  der postoperativen Behandlung 
hervorzuheben. Diese rasche Entwicklung 
m achte die neue Auflage des 2. Bandes des 
H andbuches in einer zeitgemäßen Überar
beitung notwendig. Die Aufgabe wurde von 
47 international bekannten Autoren ver
schiedener Länder in der Redaktion von 
Derra und Bircks verwirklicht.

Band I besteht aus 6  großen Kapiteln, 
von denen das erste den funktionelle Anato
mie des Herzens, den extrakorporalen Kreis
lauf, den Stoffwechsel des Herzens, den 
induzierten Herzstillstand, die Kontrolle 
und Therapie der frühen postoperativen  
Periode und das EKG nach Herzoperatio
nen erläutert. Kapitel 2 befaßt sich m it den 
theoretischen und praktischen Fragen der 
Herztransplantation, Kapitel 3 m it der 
Ektopie, Kapitel 4 m it den angeborenen 
und erworbenen Veränderungen der herz
nahen großen Gefäße (Aortenbogen, Isth
musstenose, Ductus arteriosus persistens, 
aortopulmonale Fenestration, Aneurysmen 
der thorakalen Aorta, die Veränderungen 
der A. pulmonalis, Lungenembolie). Im Ka
pitel 6  finden sich die Krankheiten des 
Perikards, im 6  die verschiedenen Formen 
des ASD und des VSD (die traumatischen, 
postinfarktorischen VSD inbegriffen) sowie 
die postoperativen Komplikationen.

Band II umfaßt 7 große Kapitel über 
die Veränderungen der Klappen, die kom
plexen Fehlbildungen, die angeborenen und 
erworbenen Koronarveränderungen (auch 
die Diagnostik der Koronarsklerose und 
deren chirurgische Behandlung), ferner die 
Divertikula des Septums, die Störungen der 
Reizleitung, die Geschwülste des Herzens 
und Perikards und schließlich die trauma
tischen Veränderungen des Herzens und 
des Herzbeutels.

Aufbau und Konzeption des Buches 
sind hervorragend und widerspiegeln die 
Notwendigkeit der Teamarbeit, ohne die 
eine entsprechende herzchirurgische Tätig
keit und befriedigendeResultate heute nicht 
vorstellbar sind. Dieser Konzeption gemäß 
befinden sich unter den Mitarbeitern außer 
Herzchirurgen auch Internisten, Kinder
ärzte, Anatomen, Pathologen, Radiologen 
und Anaesthesiologen. Die ganz ausgezeich
nete Qualität des Bildmaterials muß her- 
vorgehoben werden. Das Handbuch ist un
entbehrlich für alle, die sich m it der kon
servativen und chirurgischen Therapie und 
der postoperativen Betreuung von Herz
krankheiten befassen.

J. K a m a r á s
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Lehrbuch der Anaesthesiologie, Reanimation  
und Intensivtherapie. Herausgeber: H. B e n - 
z e r , R. F r e y , W. H ü q in , O. M a y r h o f e r . 
4., völlig neubearbeitete Auflage. X X  +  
809 Seiten m it 376 Abbildungen. Springer- 
Verlag, Berlin —Heidelberg—New York 
1977. Preis: DM 168,—

Diese völlig neuboarbeitete vierte Auf
lage des wohlbekannten Lehrbuches ist die 
kollektive Arbeit hervorragender, aner
kannter Fachärzte, die Konzeption ist je
doch einheitlich.

Der erste Teil ist der Anästhesiologie ge
widmet. Die Themen der einzelnen Kapitel 
sind: Biotechnische Meßmethoden — Funk
tionsprinzip der zur kontinuierlichen Beob
achtung der Patienten dienenden Apparate 

-  Sicherheitsfragen des Operationssaales 
— Ursachen und Präventionsmöglichkeiten 
von Brandfällen, Explosionen bzw. elektri
schen Unfällen sowie nötige Schutzgeräte. 
Mit den Problemen der Desinfektion und 
Sterilisierung befaßt sich ein separates K a
pitel. Die in der Anästhesiologie gebräuch
liche Dokumentation wird am Beispiel 
eines Muster-Protokolls dargestellt.

Im physiologischen Abschnitt finden 
die vom Standpunkt der Anästhesiologie 
wichtigen Aspekte der Atmung, des Kreis
laufs, des Nervensystems, des Säure-Basen- 
Gleichgewichtes, des Wasserhaushaltes, des 
Stoffwechsels sowie der Blutgerinnung eine 
ausführliche Besprechung. Der pharmako
logische Abschnitt behandelt folgende Fra
gen: Verteilung der Medikamente im Orga
nismus — Eigenschaften der zur Prämedi
kation verwendeten Pharmaka — die zur 
lokalen, Inhalations- und intravenösen An
ästhesie gebräuchlichen Medikamente und 
Muskelrelaxantien. Im  Zusammenhang mit 
den praktischen Aufgaben der Narkose 
werden die Bedeutung der präoperativen 
Visite, der Kontaktaufnahme m it dem Pa
tienten und der anästhesiologischen Anam
nese betont.

Das folgende Kapitel befaßt sich mit 
der Atemfunktionsdiagnostik.Nach Erörte
rung der Fragen der endotrachealen Intu
bation, der intravenösen Narkose, der Lo

kalanästhesie sowie der spinalen und peri
duralen Narkose folgt — unter Berück
sichtigung der praktischen Gesichtspunkte 
— der dritte, die speziellen anästhesiologi

schen Probleme der in den der topogra
phisch-anatomischen Aufteilung entspre
chenden einzelnen Regionen durchgeführ
ten Eingriffe umfassende Abschnitt. In die
sem Rahmen werden die speziellen anästhe
siologischen Beziehungen der thorakalen, 
abdominalen, gynäkologischen, geburts
hilflichen, ophthalmologischen und otologi- 
schen Eingriffe besprochen.

Die Bestim m ung des Begriffs der R eani
mation, ihre Bedeutung, die Wiederbele
bungsverfahren und ihre praktische A n
wendung, Pathophysiologie, Symptomatik  
sowie Therapie des Schocks bilden das The
ma des nächsten Kapitels. Ein besonderer 
Abschnitt behandelt die Probleme der In- 
tensivpflege : Infusionstherapie, parenterale 
Ernährung, Behandlung des kardiorespira- 
torischen Systems, antibakterielle und Che
motherapie. Das anschließende Kapitel lie
fert nützliche Kenntnisse über die in der 
postoperativen Phase gebräuchlichen Atem- 
Kreislauf- und Schmerzlinderungstherapie, 
Behandlung von Stoffwechselstörungen und 
über die Krankenpflege in der W achstation.

Das letzte, kurze Kapitel befaßt sich 
m it der Ausbildung der Anästhesiologen, 
den juristischen Problemen der Narkose 
sowie m it den Personal- und Organisations
fragen der anästhesiologischen Abteilun
gen.

Dieses fundamentale Werk ist den prak
tizierenden Anästhesiologen und den in 
Ausbildung stehenden jungen Ärzten un
entbehrlich. Es darf aber berechtigt auch 
auf das Interesse von Chirurgen, Neuro
logen und Internisten rechnen.

G. T o r n á r y

Diagnostic Radiology in  Paediatrics. Edited  
b y  J. A p l e y , I. R. S. G or d o n , F. G. M. 
R oss. Butterworths, London—Boston — 
Sidney —W ellington — Durban — Toronto 
1977. Price £ 29.60
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This book offers practical and up-to- 
date information on diagnostic radiology in 
a concise form. It is divided in 9 chapters. 
The first discusses the skeletal dysplasias 
whose aetiology is m ostly unknown. Chap
ter 2  deals with tumours and tumour-like 
lesions classified as bone-forming, cartilage
form ing, giant cell tumours, marrow and 
and vascular tumours. The m ost interest
ing ones are compiled under the subtitle, 
other forms of tumours. Chapter 3 contains 
the skeletal lesions, inflammatory, blood 
and m etabolic diseases, traumatic injuries 
and miscellaneous diseases. The fact is em 
phasized that in young infants early and 
subtle signs are best demonstrated on films 
exposed without intensifying screen and 
w ith a fine spot focus, without considerably 
increasing the radiation damage. Caffey’s 
cortical hyperostosis is treated among the 
inflam m atory conditions and Scheuermann 
disease among the miscellaneous diseases, 
reflecting their uncertain or disputed aeti
ology. Chapter 4 is concerned with the 
cardiovascular system. It is introduced by 
a very good and complete account of the 
m ethods used. Ultrasonic investigation is 
recom m ended as a fully harmless non
in vasive method. Sophisticated diagnostic 
tools such as angiography, catheterization, 
etc ., should follow only after considering 
and evaluating plain films. A wide range 
o f congenital and acquired diseases is pre
sented to  illustrate the subject. The next 
chapter presents the radiology of the respir
atory system . To obtain film s suitable for 
correct diagnosis, equipments of highest 
accom plishm ent are needed. Even the most 
m odern portable apparatus works with in
herent errors, thus babies should be trans
ported in up-to-date incubators without 
causing distress to the X -ray department, 
as film s obtained there will only be fully 
reliable and the process causes less ra
d iation injury than in the ward. Thy
mus, congenital anomalies, neonatal dis- 
ôases, airway obstruction (a delicate sub
jec t in  the early period o f life) cysts 
and tumours are dealt with in this 
chapter.

Chapter 6  discusses the gastro-intestinal 
tract, describing, apart from X-rays, the 
ultrasonic techniques, angiography and 
scintigraphy. Chapter 7 deals with the radio
logical diagnosis of urinary tract disea
ses. The urographie techniques are describ
ed in much detail, their practical knowl
edge being indispensable in obtaining films 
of adequate quality. The m ethods of genito
graphy and gynaecography are also includ
ed. Special attention is devoted to the con
genital anomalies, obstructive uropathies 
and to traffic injuries. Chapter 8  is devoted 
to the nervous system. Old and new tech
niques are all outlined, first o f all computer 
tomography and EMI-scan. In  the last 
chapter we find data concerning the devel
opment, nutrition and m alnutrition of bo
nes. Those who are interested in growth, 
development, proportions and m aturity of 
children, will find here useful information.

The book with its wealth o f good il
lustrations and its concise tex t will be a real 
help to radiologists and paediatricians. The 
references although up-to-date are rather 
scanty and restricted m ostly to English- 
speaking authors, disregarding even the 
m ost distinguished contributions from other 
countries. This is regrettable because we 
are missing names such as that o f Berger- 
hoff who has done so much in the field of 
cranial interpretation. I t  is an advantage 
that some sound criticism is offered, for 
instance, concerning the exam ination m eth
od o f Andren and Rosen.

C h . M. G e f f e r t h

F. L a m p e e t : Krebs im  K indesalter. Leitfa
den der pädiatrischen Onkologie. 4., neu 
bearbeitete und erweiterte Auflage. X II +  
160 Seiten m it 67 Abbildungen. Urban & 
Schwarzenberg, München—W ien — Balti
more 1977. DM 36,—

Die Tatsache, daß 1971 in der Bundes
republik mehr als 1000 Kinder an Krebs 
starben, zeigt klar, daß sich der Kinderarzt
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in den kommenden Jahren m it dem Pro
blem der malignen Tumoren intensiv befas
sen muß. Jedes zweite an einem malignen 
Tumor leidende Kind hat jedoch Aussich
ten zum Überleben, zu dem vor allem die 
Frühdiagnose und die Verbesserung der im 
munologischen Verfahren beitragen m üs
sen.

In dem vorliegenden Buch gibt der Ver
fasser einen allgemeinen Überblick der gan
zen pädiatrischen Onkologie. Aufgrund eige
ner Erfahrungen wurden die therapeuti
schen Pläne so zusammengestellt, daß sie 
neben der entsprechenden Wirksamkeit 
auch die leichte Adaptation in die klinische 
Praxis sichern.

Verschiedene Kapitel wurden in der 
neuen Auflage m it neuen Abbildungen und 
Tabellen versehen, einige Kapitel, wie das 
der Knochentumoren, wurde neugeschrie
ben, andere neu aufgenommen.

Im allgemeinen Teil behandelt der Au
tor die Bedeutung der Verbesserung der 
Diagnostik, die Rolle der Therapiezentren 
und der ambulanten Behandlung. Ausführ
lich werden die möglichen ätiologischen 
und auslösenden Faktoren (onkogene Viren, 
ionisierende Strahlen, chemische Noxen) er
läutert, und auf die zukünftige Entwick
lung der molekularbiologischen Beziehun
gen der genetischen Forschung hingewie
sen. Ferner werden die Wirkung der Cyto- 
statika und chemischen Substanzen, deren 
Nebenwirkungen und die Bedeutung der 
Stadieneinteilung besprochen.

Im speziellen Teil werden die häufigsten 
kindlichen Krebsforrnen angeführt und auf 
die von der der Erwachsenen abweichenden 
Lokalisation und Manifestation hingewie
sen: im Kindeslater handelt es sich vorwie
gend um Erkrankungen des Knochenmarks, 
des Lymphsystems, Zentralnervensystems 
und der Niere.

Das Buch bietet nicht nur dem Spezia
listen, sondern auch dem allgemeinen Arzt 
eine wertvolle Hilfe zur Vorbeugung und 
frühen Erkennung dieser Krankheiten.

Z. E rd ős

W. H . H it z ig : Plasmaproteine, Pathophy
siologie und K lin ik . 2., neubearbeitete A uf
lage. X  +  230 Seiten m it 34 Abbildungen 
und 41 Tabellen. Springer-Verlag, Berlin — 
Heidelberg — New York 1977. DM 24,—

Die in der Reihe »Kliniktaschenbücher« 
veröffentlichte vorliegende Arbeit ist die 
überarbeitete Auflage des unter dem Titel 
»Plasmaproteine in der klinischen Medizin« 
publizierten früheren Werkes des Autors. 
Der modifizierte Titel deckt eine vollstän
dige Neufassung, da die neue Auflage vor 
allem die pathophysiologisehen Beziehun
gen eingehend bespricht; etwa ein Drit
tel des Buches befaßt sich m it diesen 
Fragen.

Einleitend werden die physikochem i
sche Struktur der Proteine, die Methoden 
der Proteinanalyse und die praktische B e
wertung der einzelnen Untersuchungsver
fahren erörtert, so daß der in den biochemi
schen Fragen weniger gewandte Leser sich 
zum Verständnis des weiteren Materials die 
nötigsten Grundkenntnisse aneignen kann. 
Hiernach wird die praktische Durchfüh
rung spezieller Plasmaproteinuntersuchun- 
gen geschildert, wobei auch jene pathophy- 
siologischen und technischen Ursachen an
gedeutet werden, die zu Bestimm ungsfeh
lern führen können. Dann folgt ein Kapitel, 
das den Eigenschaften der klinisch bedeut
samen Plasmaproteine in der folgenden 
Gliederung gewidmet ist: phasenspezifische 
Proteine, Transportproteine, Im munglobu
line, zum Komplementsystem gehörende 
Proteine, Enzyme, Enzyminhibitoren, Ge
rinnungsfaktoren, Lipoproteine und Pro
teine m it noch unbekannter Funktion. 
Weitere Kapitel befassen sich m it den pa
thologischen Befunden: Störungen der Pro
teinsynthese, reaktive Anomalien, Plasm a
proteine in anderen Körperflüssigkeiten  
(Urin, Exsudate, Sekrete, Liquor, Lymphe, 
Augenkammer wasser).

In dem Literaturverzeichnis wurden vor 
allem jene weiterführenden Übersichtsar
beiten zitiert, in denen die Originalliteratur
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zu  finden ist. Die Abbildungen sind sehr 
übersichtlich, und die Tabellen bieten 
äußerst viele Angaben.

E .  C s e r h á t i

K eller— Wiskott Lehrbuch der Kinderheil
kunde. Herausgegeben von A . W is k o t t , K. 
В е т к е  und W. K ü n z e r . 4., neubearbeitete 
Auflage. X X  +  1004 Seiten m it 550 Abbil
dungen in 710 Einzeldarstellungen. Georg 
Thieme Verlag, Stuttgart 1977. DM 110,—

D ie erste Auflage dieses klassischen 
Lehrbuches erschien 1961. D ie vorliegende 
4. Auflage wurde dem Leser m it neuen R e
dakteuren, Autoren und den heutigen 
Kenntnissen gemäß erweiterten und umge
arbeiteten Inhalt in die H and gegeben.

Die den Stoffwechsel, die Immunologie, 
das Nervensystem und die Infektionskrank
heiten  behandelnden Teile sind beträcht
lich  erweitert worden, und neue Kapitel 
sind den Augenkrankheiten und malignen 
Tumoren gewidmet. Die einzelnen Kapitel 
umfassen in entsprechenden Proportionen 
alle Zweige der Säuglings- und Kinderheil
kunde: Physiopathologie der perinatalen 
Periode, Ernährung und ihre Störungen, ma
ligne Tumoren, Unfallverletzungen, Infek
tionskrankheiten, Schutzimpfungen, Arz
neivergiftungen usw. D ie charakteristi
schen Erkrankungen der verschiedenen 
Organe und Organsysteme werden ausführ
lich  erläutert. Die K rankheiten des Blutes, 
und Blutbildungssystems, des Herz-und Ge
fäßsystem s, der Verdauungsorgane, Atem
w ege und des urogenitalen Systems sind 
m it besonderer Betonung dargestellt.

E s war wohl keine leichte Aufgabe, das 
große Material in einheitlicher Konzeption 
und Konstruktion aufzuarbeiten, dies ist 
den Herausgebern jedoch m usterhaft ge
lungen. Das Werk wendet sich natürlich an 
die Pädiater, infolge der äußerst klaren und 
knappen Besprechungsart wird es sich je
doch auch für M edizinstudenten und allge
m eine Ärzte als ein nützliches Hilfsmittel 
erweisen.

Á .  S z é k e l y

D ie Langzeitbetreuung des chronisch kranken  
K indes. Zusammengestellt von K. L o r e n z . 
242 Seiten m it 23 Abbildungen und 40 Ta
feln. Georg Thieme Verlag, Leipzig 1977. 
M 23,—

Der in der Reihe »Moderne Pädiatrie« 
erschienene Band ist das Werk eines aus 15 
Mitarbeitern bestehenden Autorenkollek
tivs. Die Wahl des Themas war aktuell: 
durch den Rückgang der Morbidität vieler 
akuten Krankheiten soll die Aufmerksam
keit der Kinderärzte in entscheidendem  
Maße auf die Betreuung der chronischen 
Patienten gerichtet werden. Diese Frage 
wirft zahlreiche medizinische, soziale und 
organisatorische Probleme auf, von denen 
ein Teil in  der DDR bereits gelöst worden 
sind, so daß die Arbeit nicht individuelle 
Ansichten, sondern die Ergebnisse langfri
stiger gemeinschaftlicher Tätigkeit spiegelt.

Die 13 Kapitel des Buches befassen sich 
m it der Behandlung des chronischen Kran
ken in folgender Reihenfolge: chronische 
und rezidivierende Bronchialerkrankungen, 
Erkrankungen der Nieren und Harnwege, 
Herzfehler, zerebrale Anfallsleiden, ange
borene Stoffwechselstörungen, Malabsorp
tionssyndrome, Mukoviszidose, endokrine 
Erkrankungen, maligne Erkrankungen, 
Diabetes mellitus, rheumatische Erkran
kungen, Verhaltens- und Anpassungsstö
rungen und schließlich die klinisch-geneti
sche Familienberatung. Im  Rahmen dieser 
K apitel werden Symptomatik, Komplika
tionen und Prognose der einzelnen Krank
heitsbilder geschildert und die Grundprin
zipien der Langzeitbetreuung, der Verlauf 
der Medikation, deren Nebenwirkungen 
erörtert. Die angedeuteten therapeutischen 
Maßnahmen sind zeitgemäß; so werden z. 
B . als Antibiotikum statt dem von Bron- 
chopneumologen so oft angewandte Chlor
amphenicol, die Trimethoprim-Sulfonamid
präparate bzw. Ampicillin empfohlen.

E s wird auch der organisatorische Auf
bau der Betreuung, von den Bereichsärzten 
bis zu den hochspezialisierten Zentren, an
gegeben. Die genaue Erfassung des Kran
kenmaterials (diagnostische Kriterien, An
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meldungspflicht), die Aufgaben der einzel
nen Fachorgane, die Ambulanzkarte, Kon- 
trolluntersuchungen, Kooperation m it an
deren Fachgebieten, Hinweise zur Lebens
führung, Diät, Sport, Schulung und R eha
bilitation werden ausführlich besprochen.

Der Wert der Arbeit wird durch die 
einheitliche Anschauung und das jedem  
Kapitel hinzugefügte Schrifttum bereichert. 
Sie ist als ein für Klinik und Praxis nützli
ches Buch zu empfehlen.

I. R o m h An y i

Kinderheilkunde. Herausgegeben von G.-A. 
v o n  H a r n a c k . X IV  -f  394 Seiten m it 193 
Abbildungen. Springer Verlag, Berlin — 
Heidelberg —New York 1977. DM 39,—

Die vorliegende vierte, neubearbeitete 
Auflage vermag die hohe Reputation dieses 
Werkes noch weiter zu steigern. Alle Kapi
tel wurden zeitgemäß überarbeitet und er
gänzt, überholte Kenntnisse oder Entbehr
liches gestrichen.

Das Buch bespricht in 21 Kapiteln die 
gesamte Kinderheilkunde m it der Konzep
tion, dies kurz und in einem gedrungenen 
doch leicht verständlichen Stil, ohne Sim- 
plifikation jeder Art zu verwirklichen. Es 
werden alle wichtigen und häufigen Er
krankungen und Veränderungen erläutert 
und die Zusammenhänge entsprechend an
gedeutet. Den genetischen und exogenen 
vorgeburtlichen Schäden wurde diesmal 
auch ein Kapitel gewidmet.

Der Aufbau des Bandes ist äußerst klar, 
und die Lesbarkeit wird durch den neuen 
zweispaltigen Druck noch verbessert.

Zusammenfassend soll betont werden, 
das es der Zielsetzung entsprechend gelun
gen ist, eine übersichtliche W issensver
m ittlung auf knappem Raum, also im wah
ren Sinne einen Leitfaden zur guten Orien
tierung in dem komplexen Gebiet der P ä
diatrie zu bieten.

K . S c h m id t

K e l l y , P. T.: Dealing with d ilem m a: a 
manual for genetic counselors. X I I I  143 
pages. Springer Verlag, Berlin — H eidel
berg— New York 1977. Price DM 17.10

The three criteria of adequate genetic 
counselling are according to the author,
1 ) knowledge of diagnostics; 2 ) knowledge 
of genetics; and 3) communication. The role 
of the first and second factor is evident, but 
it is alm ost equally important that the 
necessary information should be well ab
sorbed, understood and assimilated b y  the 
counsellees, as the author, an expert in the 
teaching of genetic counselling, calls the 
patients.

In this small, almost pocket-size, well 
edited volume, 9 chapters deal in a con
sequent and logical order with the course 
of genetic counselling. The reader can find 
a well-scheduled plan for the shaping of 
each session from the first admission to the 
final follow-up. In the last chapter we find 
the m ost frequent questions and answers 
asked and answered by the counsellors as 
well as by the counsellees.

The author’s personal experience is well 
reflected by excerpts from her sessions, and 
they ensure practical benefit for those who 
are engaged in genetic counselling. Some
times, however, there is a superfluous over
lapping of the quotations.

The book fills a gap that exists in the 
field o f genetic counselling in that it helps 
to overcome the barriers of communication  
which frequently impede understanding 
during the sessions. That is the first and 
only aim as well as the merit o f the com 
pendium.

In two appendices a sketch o f the detail
ed planning of counselling sessions as well 
as a very short genetic glossary help in the 
enquiry. The book ends with a short select
ed bibliography dealing only w ith the 
questions of genetic counselling.

P. K iss
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W . T h a l , W. L e u p o l d  und P . W u n d e r 
l i c h : Asthma bronchiale im  Kindesalter. 142 
Seiten m it 23 Abbildungen und 8  Tabellen. 
Georg Thieme Verlag, Leipzig 1977. M 21,—

In der vorliegenden Monographie wird 
die heutige Lage des kindlichen Asthma 
bronchiale von drei erfahrenen Kinder
pneumologen behandelt. '

Im  ersten Teil wird die Erkrankung 
nach der in der D D R  derzeit gebräuchli
chen Form definiert, lau t der es sich um 
eine teilweise oder ganz reversible Atemnot 
auf dem Boden einer erhöhten Reizbarkeit 
der Bronchien handelt und die Atemnot in 
der Regel anfallsweise auftritt oder sich 
anfallsweise verstärkt. E s werden extrinsic 
oder intrinsic Asthma oder eine Mischform 
unterschieden. Die H äufigkeit der Krank
heit wird in der DDR auf 0,6% geschätzt. 
Hinsichtlich des Erkrankungsbeginnes wird 
die Bronchitis asthm atica des Säuglings
alters hervorgehoben und die Entstehung 
des echten Asthmas um das vierte Lebens
jahr gesetzt. Die Pathogenese der Krank
heit wird mit Hilfe einer didaktischen Ab
bildung aufgrund der zeitgem äßen Theorie 
besprochen.

In  dem sich m it der Diagnostik befas
senden Teil wird die Sym ptom atik und 
Differentialdiagnostik des Asthm a und Sta
tus asthmaticus erörtert. Vom  4 —5. Le
bensjahr an wird eine obstruktive Bronchi
tis von der asthmatischen Bronchitis unter
schieden; bei letzterer handelt es sich um 
von Atemnot begleitete typische Asthma
anfälle. Die richtige Diagnose wird mit Hil
fe verschiedener Proben (IgE, RAST, Haut
teste, spezifische und aspezifische Allergen
provokation, Blutgasanalyse, Röntgen usw.) 
unterstützt, ferner m it psychologischen 
Untersuchungen ergänzt.

B ei der Therapie bieten sich heute eine 
Reihe von Möglichkeiten, doch m it der Ge
fahr der Polypragmasie. D ie Vorbeugung 
eines Anfalles kann durch die Vermeidung 
des verantwortlichen Antigens, durch H y
posensibilisierung und m it entsprechender 
Medikation (Cromoglycat) gefördert wer
den. Zur Lösung des Anfalles werden Theo

phyllin  oder Betamimetika empfohlen. 
Kortikosteroidgaben sind lediglich bei Sta
tus asthm aticus oder äußerst schweren Fäl
len von Asthm a für ganz kurze Kuren indi
ziert. B ei der Betreuung der Asthmatiker 
sind die Teilnahme an Sport und die B e
rufswahl entsprechend zu erwägen.

D as Büchlein soll dem praktizierenden 
Kinderarzt als nützlicher Wegweiser emp
fohlen werden.

G. PÓDER

F. H a d z is e l im o v i6: Cryptorchidism. 72 pag
es with 43 figures. Springer Verlag, Ber
lin — Heidelberg —New York 1977. Price 
DM 27,—

This little monograph contains two 
parts. The first deals with the ultrastruc
ture o f  normal testicular development, 
am ply illustrated by diagrams and electron 
micrographs. The second part discusses the 
primary and secondary changes of unde
scended testicles. That they become per
m anently damaged and the resulting high 
rate o f infertility, have been known since 
long. Tw enty years ago, puberty was con
sidered to  be the best time for orchiopexy 
and 1 0  years ago still the age of 5 to 6  years, 
before beginning school, was thought ap
propriate for performing surgery. Seven 
years ago, new data yielded by testicular 
biopsies examined first under the light 
microscope and more recently by the 
electron microscope have, however, made it 
evident that cryptorchidism m ust be treat
ed earlier, with gonadotropin in the first 
year and surgically in the second year. This 
conclusion was drawn first by Hösli and 
Hedinger in 1971 and two years later by 
the author o f the present book. After ultra- 
structural studies of 164 biopsies and on 
the basis o f experiments in newborn mice, 
the author reported that primary changes 
were visible in cryptorchid testicles as early 
as one week after birth and secondary 
changes in the second year. He concluded 
further that reduced gonadotropin stimula
tion is one of the main factors in the
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aetiology o f cryptorchidism and presented 
animal experiments in support of the hypo
thesis that cryptorchidism results from an 
insufficiency o f the hypothalamo-hypophy- 
sogonadal system . Therefore, the program 
o f therapy allowing to preserve fertility 
should be as follows.

1) Gonadotropin therapy should be 
started in infancy in the case o f both uni
lateral and bilateral cryptorchidism;

2 ) i f  the hormone therapy is unsuccess
ful, surgery is indicated at the age o f  two  
years;

3) in every case of testicular m aldescent 
in newborns, the parents must be m ade 
aware o f the importance of check-ups and 
of the necessity of early treatment o f  the 
condition.

J. D é n e s
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ACTA PAEDIATRIC A
ТОМ Х 1 Х -В Ы П . 3

РЕЗЮМЕ

РЕФЛЕКТОРНАЯ БРАДИКАРДИЯ: 
ТЯЖЕЛОЕ ОСЛОЖНЕНИЕ ПОСЛЕ 

ОПЕРАЦИИ ПО ПОВОДУ АТРЕЗИИ 
ПИЩЕВОДА

В. Ф. ЛУКАЧ, М. Б О ГН А Р, М. ЯМ БОРИ, 
Й. ДЭ Н ЕШ

Авторы описывают в настоящей статьи 
случаи особенных осложнений после опе
раций по поводу атрезии пищевода у ново
рожденных детей. Среди подвергнувшихся 
этой операции 39 новорожденных 21 ребе
нок жив и нормально развивается (53,8%). 
В 5 случаях была отмечена рефлекторная 
брадивардия. Первый ребенок — патология 
еще не была распознана - умер в возрасте 
полутора лет. У четырех больных под влия- 
ниемлеченияатропином исчезли симптомы, 
дети здоровы, хорошо развиваются. Хи
рургического вмешательства не потребо
валось.

ФЕТАЛЬНЫЙ АЛКОГОЛЬНЫЙ 
СИНДРОМ: СИМПТОМЫ И ПАТОГЕНЕЗ
П. В. ВЕГХЕЙИ, М. ОСТОВИЧ, Г. КАРДОШ, 
Л . ЛЕЙ СТН ЕР, Э. САСОВСКИ, Ш. ИГАЛИ и 

Ю. ИМ РЕИ

Мы определяли симптомы фетального 
алкогольного синдрома и частоту отдель
ных симптомов на основе 41 сообщения, 
опубликованного в специальной литера
туре, а также собственных наблюдений. Для 
выяснения патогенеза этого синдрома мы 
выполнили опыты, которые определенно 
доказали отсутствие у алкоголя цитоксито- 
ческого, мутагенного и те pare иного дей
ствий, и наличие сильного цитотоксичес
кого, мутагенного и тератогенного эффек
тов у ацетальдегида. На основании резуль
татов этих опытов, мы считает ответствен
ным за фетальный алкогольный синдром 
уровень ацетальдегида в материнской кро
ви, превышающий 35 ^М,, который, повиди-

мому, связан с унаследованным или при
обретенным отсутствием митохондриаль
ной альдегид-дегидрогеназы. Если будущая 
мать выпивает, и если после потребления 
алкоголя уровень ацетальдегида поднима
ется выше 30 //М, то мы должны высказать
ся против рождения ребенка.

РЕШЕНИЕ ВОПРОСА О ПОЛОВОЙ 
ПРИНАДЛЕЖНОСТИ РЕБЕНКА В 
СЛУЧАЕ СПОРНЫХ НАРУЖНЫХ 

ГЕНИТАЛИЙ
П. к и ш ш , М. ОСТОВИЧ и П. СЕНИ

У восьми детей, пол которых было не
возможно определить на основании наруж
ных гениталий, исследовались половые хро
мосомы и были произведены гормональные 
и гистологические исследования. На осно
вании результатов исследований в метри
ческих свидетельствах трех детей сменили 
пол, в двух случаях мужское имя заменили 
на женское и в одном случае -  женское на 
мужское. Половую принадлежность ре
бенка необходимо установливать сразу 
после его рождения, так как ошибка или 
промедление вызывают тяжелые нарушения 
в психосексуальном развитии ребенка и в 
жизни всей семьи.

ЭКСФОЛИАТИВНЫЙ ДЕРМАТИТ 
НОВОРОЖДЕННЫХ (ВЫЗВАННЫЙ 

СТАФИЛОКОККОМ 
КОЖНЫЙ СИНДРОМ)

В. Х А Н Д РИ К , т. ЛИ ТЦ , Л . БЕРГМ АНН и 
В. ВИТТЕ

На основании своих собственных двух 
наблюдений авторы настоящей статьи зна
комят с литературой, этиологией, патогене
зом, диагностикой и терапией эксфолиатив- 
ного дерматита новорожденных. В статье 
подробно обсуждается вопрос дифферен
циальной диагностики этого заболевания.



СЛУЧАЙ ИЗЛЕЧЕНИЯ 
ГЕНЕРАЛИЗОВАННОЙ 

ИНФЕКЦИИ BCG
3 . ЭРДЕШ , Э. ЧЕРХА ТИ и И. САБО

Восьмимесячная девочка была принята 
на лечение с диагнозом mucocutan candidiasis 
но примененная терапия оказалась не- 
эффективнош Дальнейшие анализы обна
ружили комбинированную гуморальную и 
целлюлярную иммунопатию. В возрасте 7 
лет девочка снова поступила в больницу, на 
этот раз с жалобами на живот. Пробная 
лапаротомия показала мезентериальный 
туберкулез. Высеянный возбудитель ока
зался штаммом BCG. Противотуберкулез
ные препараты были эффективными, очаг 
исчез, но микозное заболевание по-прежне
му осталось и требует постоянного лечения.

ИНФЕКЦИЯ МОЧЕВЫВОДЯЩИХ 
ПУТЕЙ И КОНЪЮГИРОВАННАЯ 

БИЛИРУБИНЕМИЯ У ГРУДНЫХ  
ДЕТЕЙ: ИЗМЕНЕНИЕ

СОДЕРЖАНИЯ СВОБОДНЫХ 
АМИНОКИСЛОТ В ПЛАЗМЕ

Д Ь . Ш О ЛТЕС , ДЬ. МЕШТЬАН и Т .Д И Ж Е Р И

Авторы определяли уровень сахара 
крови натощак и содержание свободных 
жирных кислот в плазме у грудных детей, 
страдающих инфекцией мочевыводящих 
путей и присоединившейся к ней холоста- 
стической желтухой. Уровень сахара крови 
остался нормальным, плазменный уровень 
двух важных аминокислот глюкогена (ала
нина и лизина) статистически достоверно 
снизился, содержание фенилаланина,цит- 
риллина и цистина статистически достовер
но увеличился, что указывало на наруше
ние внутрипеченочного обмена аминокис
лот. О наличии причинной связи между пов
реждением печени и гиперфенилаланине- 
мией можно было сделать вывод на основа
нии тесной корреляции уровней билиру
бина, SGPT и фенилаланина. После 2 —4-х 
недельного курса лечения антибиотиками 
моча стала стерильной, исчезла билиру- 
бинемия и нормализовалось содержание 
аминокислот в плазме.

ЗНАЧЕНИЕ № 1-ЧАСОВОГО ТЕСТА НА 
Д-КСИЛОЗУ ДЛЯ УСТАНОВЛЕНИЯ 

АТРОФИИ ВОРСИНОК
И. К О Ш Н А И , М. В. ТИХИ и П. Б У Ч К И

Авторы провели сравнительное иссле
дование на основе материала 40 биопсий 
тонкого кишечника и 1 -часового теста на

Д-ксилозу. У 15 больных наблюдалась 
субтотальная атрофия ворсинок, в 25 слу
чаях слизистая тонкого кишечника была 
нормальной. 15 из 25 больных с субсталь
ной атрофией ворсинок значение 1 -часового 
теста на Д-ксилозу было выше 20 мг%. 
В контрольной группе все значения Д- 
ксилозы превышали 2 0  мг%.

ДЕЯТЕЛЬНОСТЬ МОНИТОРА 
ВРОЖДЕННЫХ АНОМАЛИЙ 

В ВЕНГРИИ
Э. Ц Е Й ЗЕЛ

Венгерский Монитор Врожденных Ано
малий действует с 1 января 1973 г. Его 
целью является скорейшее выявление воз
можных повышений частот во времени и по 
районам индикаторных врожденных ано
малий. Венгерский Монитор являются часть- 
го организованного ВОЗом сотрудничества, 
распространяющегося в настоящее время 
на 11 стран. До настоящего времени пона
добилось установить состояние опасности в 
1975 году при повышении редукционных 
аномалий конечностей. Это повышение 
лишь в малой мере объяснялось техничес
кими искажениями регистрации. При по
вышении частоты случаев необходимо ор
ганизовывать ретроспективные эпидеми
ологические исследования, проводимые на 
основе личных распросов, по отношению к 
согласованным с ними контрольным слу- 
чуям. В настоящее время мониторирование 
врожденных аномалий может считаться 
одним из наиважнейших средств для ранне
го выявления тератогенных и мутагенных 
вредных воздействий.

ИЗМЕНЧИВОЕ ЛИЦО ДЕТСКОЙ 
ХИРУРГИИ

Д . ЛИ С ТЕР, Л И В Е РП У Л Ь

Автор знакомит с изменениями и прог
рессом в детской хирургии, которые произ
ошли за последние 40 лет. Отдельно рас
сматривает результаты, достигнутые в дет
ской хирургии, в хирургии злокачествен
ных опухолей у детей, в детской травма
тологии и специальных областях детской 
хирургии.

ОПЕРАЦИИ, КОТОРЫЕ 
НЕОБХОДИМО ПРОИЗВОДИТЬ

В ДЕТСКОМ ВОЗРАСТЕ
В. ТИ Ш ЕР, ГРЕЙФ СВАЛЬД

5% детей появляется на свет с врожден
ными пороками развития. Некоторые из 
этих проков несовместимы с жизнью. Среди



дефектов развития центральной нервной 
системы закрытие миеломенингоцеле долж
но производиться сразу же после рождения 
ребенка, чтобы предотвратить развитие 
восходящего менингита и пиоцефалита. 
Атрезию пищевода тоже необходимо опе
рировать сразу, чтобы ребенок остался в 
живых. Экстраплевральная техника этой 
операции сильно улучшила ее прогноз.

Нарушения развития диафрагма, брюш
ной стенки, а также илеус тоже требуют 
немедленного оперативного вмешательства. 
В связи с этим автор подробно разбирает 
дифференциальный диагноз «острого жи
вота» у новорожденных. Дефекты мочевы
водящей системы лишь редко оперируют в 
новорожденном возрасте.

В хирургии новорожденных совершенно 
необходимо самое тесное сотрудничество 
детского хирурга, неонатолога и анестезио

лога. Новорожденных детей можно опери
ровать лишь в таком учреждении, где эти 
условия имеются.

ВОЗРАСТНЫЕ ОСОБЕННОСТИ 
ОПУХОЛЕЙ НАДПОЧЕЧНИКОВ

С. ХОФМАН, МАЙНЦ

Опухоли надпочечников в детском воз
расте сильно отличаются от взрослых форм, 
как с точки зрения частоты их встречае
мости, так и с точки зрения их локализации 
и клинического проявления. В связи с 
этим часто возникают диагностические 
проблемы. Сравнение их со специфическими 
детскими заболеваниями только приводит 
на ложный путь. В противоположность 
этому, с точки зрения терапии практически 
нет разницы между опухолями надпочеч
ников детского и взрослого возраста.
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Nationwide investigation of multiple 
malformations

By
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Laboratory o f Human Genetics, National Institute o f  Hygiene, Budapest, Hungary

Received January 2nd, 1978

A nationwide programme for the evaluation of 1,339 newborns 
with multiple malformations (about 8 % of all malformed babies) notified 
to the Hungarian Congenital Malformation Registry in the period 1973 
to 1976, was launched on January 1st, 1973. As specific syndromes and 
anomalads, 696 cases (61.9%) were notified. On the basis o f  individual 
malformations, 87 cases were identified from 439 patients with notified 
associations, and 27 multiple malformations among 172 stillborns and 
infant deaths were recognized from autopsy records collected from pathol
ogists. 341 surviving infants were officially referred to ‘multiple malforma
tion centres’ for special examination. 57 infante o f  129 cooperating families 
were identified. Benefits o f this programme are (i) the proportion o f  specific 
syndromes and anomalads increased by 1 2 .8 %; (ii) the rate o f unspecified 
multiple malformations decreased by 56.6%; (iii) examination o f  multiple 
malformations may be the most sensitive means to detect teratogens; 
(iv) 50.6% of the expected number o f chromosome abnormalities in new 
borns was found; (v) the nationwide material o f multiple malformed babies 
offers a possibility to clarify gene abnormalities and new syndromes.

Prevention is obviously better than 
cure and this axiom justifies the 
effort for mass, selective and multi- 
phasic screening programmes [7]. But 
even after the manifestation of a 
disease, the accurate aetiological di
agnosis may help to prevent recur
rence and this particularly true for 
genetic and teratogenic anomalies.

The Hungarian Congenital Mal
formation Registry records the occur
rence of malformations diagnosed 
and compulsorily notified from birth 
to the age of 1 year [1 ]. The recorded 
point prevalences at birth of all mal
formed babies and total congenital 
malformations were 33.6 — 34.6 and 
29.6 — 31.4 j>er 1000 total births, 
resp., in the period 1972 — 1975. Ac

cording to this Registry and the sep
arate Monitor, the newborns with 
multiple (three or more different) 
malformations (MMs) represent a 
special category of congenital mal
formations.

(1) The occurrence of MMs is low, 
7.5 —8.5% of all notified congenital 
malformations, which means a point 
prevalence at birth of about 2.6 —2.9 
per 1 0 0 0  total births;

(2) The majority of MMs is severe: 
45.0% died in the infant period and 
further 6.9% were stillborn. (The 
completeness of recording fatal cases 
was nearly 100%.) There is, of course, 
a positive correlation between the 
severity of MMs and the completeness 
of their notification. According to

1 Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



276 A . Gzeizel et al.: M ultiple malformations

our estimation e.g. about 75% of 
Down syndromes are notified [4].

(3) MMs involve an extremely high 
number of various entities (perhaps 
over 1 0 0 0 ), therefore the recognition 
of specific MMs is difficult and rare.

(4) Identification of MMs by the 
investigation of their localized mal
formations and history often allows 
to determine the aetiology.

E x pe c t a t io n s

In the knowledge of the features 
of MMs, a programme was launched 
for nationwide processing and special 
evaluation of MMs data in Hungary 
on January 1st, 1973. This was facil
itated by the following facts.

(i) In Hungary, 99% of deliveries 
take place in hospitals.

(ii) All infant deaths and the ma
jority of stillborns are necropsied.

(iii) The registry of severe and 
visible MMs is practically complete.

The following purposes were de
fined for the programme.

(a) Nearly all known environmental 
factors, so-called teratogens (rubella, 
ionizing radiation, thalidomide, etc.) 
affecting humans produce MMs. Thus 
the monitoring and special evaluation 
of MMs seems to be the most sensi
tive means to detect a ‘cluster’ caused 
by old or new teratogens as soon as 
possible.

(b) Numerical and gross structural 
abnormalities of the autosomes and 
XO aberrations usually cause gener
alized malformations. Thus the ma
jority of all chromosome abnormalities

may probably be discovered by chro- 
momosome analysis of the infants 
with MMs. (In the near future chro
mosome screening of all newborns can
not possibly be organized in most 
countries.)

(c) Most gene abnormalities show 
characteristic syndromes. (The local
ized manifestation is an exception to 
the rule [2].) Thus, evaluation of a 
national material of MMs may help 
to gain experience in syndromology
[6 ] and to identify the specific syn
dromes accessible to prevention by 
genetic counselling.

This paper presents the most im
portant data of the nationwide proc
essing and special evaluation of 1,339 
newborns with MMs (anomalads [5], 
specific malformation syndromes, as
sociations and unspecified MMs) born 
in Hungary in the period 1973 —1975 
and notified up to March 31st, 1976 
(Table I).

R e su l t s

1) 695 anomalads and specific 
syndromes were notified (51.9% of 
the total material). They were all 
included in the evaluation study. 
(Reliability of the notified diagnosis 
is difficult to estimate. Chromosome 
analysis in a representative sample 
of Down syndrome consisting of 110 
cases, confirmed trisomy 21 in 92 
children (83.6%) [4].

2) 439 MMs were notified, men
tioning the individual malformations 
without the name of anomalads or 
syndromes. An attempt has been

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978
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ш  T a b l e  I
*

D a ta  an d  p rocedure o f  m u ltip le  m alfo rm ation  in v es tig a tio n  in  H u n g a ry , 1973— 1975

Notifications of specified anomalads and syndromes are accepted for evaluation

Associations -f- Unspecified
Anomalad Syndrome random multiple PKE-Total

combinations malformations

92; 6.9%

17

1

182; 14.3%

Monogen

3

11

603; 45.0%

Chromosome

3

37

Teratogen

118; 8 .8 % 473; 35.3% 9; 0.7%

13

1

13

145; 11.4% 513; 40.3% 23; 1.8%

685; 53.8%

Specified
unknown

origin

3; 0 .2 % 

0

1

439; 32.8% 205; 15.3% 1339; 100.0%

An attempt has been made to identify 
these cases on the basis of

ï T I
Malformation Detailed Specific clinical

----reported necropsy and laboratory
record examinations

answered: 1 1 2

cooperated: 129 

4; 0.3% 317; 24.9%

POST-total

89; 7.0% 1273; 100.0%

6 6  Not multiple

A
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made to recognize them on the basis 
o f the combination of malformations 
described. E.g. abdominal muscle defi
ciency, dilatation of ureters and blad
der with or without cryptorchidism 
were accepted as ‘abdominal muscle 
deficiency anomalad’, or posterior 
cleft palate, glossoptosis and micro
gnathia were assessed as ‘Robin ano
malad’. In this way 87 cases, 6.5% 
of the total material, could be classi
fied.

Evaluation of the remaining 557 
infants with associations and un
specified ‘multiple’ malformations 
(mentioned as “multiple” , “syn
drome”, “monster” etc.) was conti
nued in two directions.

3) Stillbirths and infant deaths 
were evaluated through correspond
ence: detailed necropsy records com
pleted by personal opinion concerning 
the aetiology were collected from the 
pathologists. 172 such cases occurred 
among 557. The pathologists were 
requested to cooperate in 141 cases 
and suitable information was obtained 
in 112 cases. (31 cases had such a 
detailed description in the notifica
tion card that it did not seem 
worth-while to request further data.) 
Anomalads and syndromes could be 
classified in 27 cases. 49 unspecific 
MMs were promoted to associations. 
The detailed description revealed that 
29 cases were not MMs.

4) Infants supposed to have sur
vived beyond the neonatal period 
were officially invited to one of the 
six so-called “multiple malformation 
centres” organized for this program
me. Each centre is provided with

paediatricians interested in syndromo- 
logy, genetics and teratology, and 
laboratory facilities (chromosome, se
rological, e.g. rubella, CID, toxoplas
mosis, certain biochemical and im
munological examinations) in order 
to establish the correct diagnosis in 
patients from 3 — 5 counties. 341 
infants were referred to these special
ists. In 44 cases, involving 3 or 
more malformations such as talipes, 
congenital dislocation of the hip, 
torticollis, scoliosis and congenital 
inguinal hernia, this examination 
did not seem reasonable, therefore 
the parents were not requested to 
cooperate. In 32 cases the address 
was incorrect. 129 families (41.7%) 
out of the remaining 309 cases 
presented their infants. The cause of 
the poor cooperation may have been 
the serious condition of the infant, 
the indifference of parents, etc. 57 
MMs out of 129 were identified. 
Chromosome analysis was particularly 
effective in the Budapest centre. 
Attempts failed to identify any of 
known syndromes or anomalads in 
41 cases; 2 0  infants had no MM.

(Detailed tables of anomalads and 
syndromes caused by gene abnor
malities and environmental factors as 
well as of associations classified ac
cording to cardinal malformations will 
be sent at request.)

P ro s  a n d  c o n s  o f  th e  P rog ra m m e

The main problems are as follows.
(i) The questionable reliability of 

specified diagnosis in newborns with 
MM notified to the Registry.

Acta Paediatrica Academiae Scientiaravi Hungaricae 10, 1978
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(ii) The incompleteness of notifi
cation, mainly in the mild or internal 
MMs.

(iii) The poor cooperation of parents 
in special examinations.

(iv) Infants notified with 2 mal
formations and therefore excluded 
from this study may nevertheless 
have MM.

(v) Syndromology is still a field 
unsettled in many respects (e.g. the 
classification of MMs is an unsolved 
problem in general, and particularly 
in the ICD V lllth  and IXth revision).

The benefits were as follows.
1 . The proportion of specific syn

dromes and anomalads has increased 
by 1 2 .8 % (171 cases). Specification 
and especially the knowledge of the 
aetiology may be important in view 
of the estimation of prognosis and 
recurrence risk as well as for specific 
treatment and prevention.

2 . The reliability of the MMs 
registry has improved significantly: 
the rate of unspecified MMs decreased 
by 56.6%, and 6 6  ‘no MM’ were 
excluded.

3. Detection of a cluster of specific 
malformation syndromes helps to 
reveal teratogens. E.g. an obvious

correlation was found between the 
1974 rubella epidemic and the in
creased frequency of the combina
tion of cataract, congenital heart de
fect and other malformations (Fig. 1 ).

4. 50.5% of the expected number 
of chromosome abnormalities could 
be detected (Table II). At first sight 
this proportion seems to be low, but 
several circumstances have to be 
taken into consideration. Thus, only 
peripheral blood cultures were per
formed; some severely affected infants 
died before the examination; several 
infants with MM have not been 
recognized and/or notified; the so- 
called minor malformations and func
tional anomalies, e.g. mental subnor
mality, are not or cannot be regis
tered till the age of 1 year; few infants 
were taken to the centres for special 
examination.

5. The diagnosis of structural 
chromosomal abnormalities and reces
sive syndromes led to the detection 
of carriers. Alone in the Budapest 
centre 1 2  balanced chromosome ab
normalities were found.

6 . The nation-wide processing of 
MMs may offer a possibility to find 
new syndromes, to clarify the aetiol-

thousands number

Fig. 1. Increased number o f congenital rubella syndrome after rubella epidemic in
Hungary 1974

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978
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T a b l e  II

Result o f chromosome analyses*

Recognizable chromosome 
syndromes in infants

Occurrence 
among 55,679 

newborns 
(per cent)

Expected figure 
(n = 540,045) 

No

Observed
figure

No
Per cent

Down 0.11 594 467** 78.6
P a ta u 0.005 27 11 40.7
E dw ards 0.01 54 8 14.8
Deletions 0.01 54 5 9.3
O ther structurais*** 0.05 270 10 3.7
xo 0.003 16 12 75.0

T otal 0.198 1015 513 50.5

* data o f 7 well-known newborn studies in Arhus, Boston, Calgary, Edinburgh, 
M oscow, New Haven, Ontario-Winnipeg

** not all cases proved by chromosome analysis 
*** including inversions and supernumerary markers

ogy of some others and to improve 
our knowledge of syndromology.

As far as we know this attempt 
was the first to organize a nation
wide and partly follow up evaluation 
of MMs. (MMs were studied with a 
national register of malformations in 
Sweden [3].) A first attempt is 
always prone to imperfections but 
may allow to gain experience that 
makes this improved programme 
worth continuing and will perhaps 
encourage to establish similar ones.
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Renal threshold for bicarbonate reabsorption and urinary sodium  
excretion of nine healthy male premature infants with a mean birth weight 
of 1734 g (range 1660—1900) was determined on the 7th day o f  life, and 
subsequently weekly for 6  consecutive weeks, by applying a repeated 
N H 4C1 load. A close negative correlation was found between bicarbonate 
threshold and urinary sodium excretion (p <  0.01). It is suggested that 
the limited renal capacity to reabsorb sodium may account for the low  
bicarbonate threshold in premature infants.

During the first weeks of life the 
increasing acid input and the limited 
renal capacity to excrete hydrogen 
ions lead to metabolic acidosis in 
low-birth-weight neonates [7, 8 ]. The 
postnatal development of renal acidi
fying processes is considered to be 
the main factor in re-establishment 
of normal acid-base status [6 , 7, 8 , 
12, 14, 15].

In a previous study we could 
demonstrate the rapid postnatal in
crease of the urinary hydrogen ion 
excretion in premature infants [6 , 1 2 ]. 
The renal threshold for bicarbonate 
reabsorption was also found to in
crease from the very lotv value of 
12 mmol/1 in the first week to 17 — 18 
mmol/1 by the 4—6 th week of life. 
No attempt was, however, made to 
explain the reasons for the low bi
carbonate threshold in this early 
period of life.

In the light of the recent suggestion 
[2, 3] that besides functional nephron

heterogeneity and alterations in the 
kinetics of the enzyme reactions 
underlying transport mechanisms, the 
phenomenon may be related to a low 
fractional reabsorption of sodium in 
the proximal tubule [4], we decided 
to reanalyse and complete our earlier 
data with a simultaneous measure
ment of urinary sodium excretion.

The present study was designed to 
investigate the relationship between 
renal bicarbonate threshold and uri
nary sodium loss in 1 6 -week-old 
premature infants.

M a t e r i a l  a n d  M e t h o d s

Renal threshold for bicarbonate reab
sorption o f nine healthy male premature 
infants with a mean birth weight o f  1734 g 
(range 1650—1900 g) was determined on 
the 7th day o f life, and then weekly for 
6  consecutive weeks, by applying a  repeat
ed N H 4 C1 load.

The protocol o f N H 4 C1 administration, 
the timing o f urine collection and blood
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sam pling, as well as the acid-base param
eters o f  blood, and urinary hydrogen ion ex
cretion have been described in detail [ 1 2 ].

U rinary sodium excretion was deter
mined along with the bicarbonate threshold 
once w eekly in urine samples which were 
collected during the control period of 1 2  

hours preceding the administration of 
N H 4 C1. Sodium measurements were made 
by flam e photometry.

The total C 0 2  content o f the blood at 
which hydrogen ion excretion was maximal 
was regarded as the renal threshold for 
bicarbonate reabsorption [2 ].

S tatistical evaluation was performed by 
calculating the coefficient o f  correlation (r) 
and the equation o f exponential re
gression (y).

R e s u l t s

As it is shown in Figure 1, there 
was a close negative correlation be
tween the renal bicarbonate threshold 
and urinary sodium excretion (p <

<  0.01). With a urinary sodium ex
cretion of 10 /Æq/min/1.73 m2 the 
bicarbonate threshold was about 17 — 
18 mmol/1, and with increasing sodi
um loss it decreased exponentially to 
reach a value of about 1 2  mmol/1 

at a urinary sodium excretion higher 
than 30 /Æq/min/1.73 m2.

D isc u ssio n

It has long been recognized that 
mineralocorticoid activity and renal 
sodium handling play an important 
role in the renal acidifying processes 
[9, 16].

In a series of papers we have 
shown that a close relationship ex
isted between sodium homoestasis and 
acid-base regulation in premature 
infants during the first six weeks of 
life [6 , 10, 11, 13, 14]. In support of

Renat threshold of HCO3 reabsorption 
mmol / 1

Fig . 1. Relationship between renal bicarbonate threshold and urinary sodium loss in
1  — 6  week-old premature infants
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such a relationship the following 
findings are to be taken into account.

1. The initially low renal hydrogen 
ion excretion is associated with a 
high urinary sodium excretion but 
the development of renal capacity 
to excrete hydrogen ion results in a 
progressive increase in renal Na + — H + 
exchange [6 ].

2. Due to the increased urinary 
sodium excretion in the first two 
weeks of life, a negative sodium bal
ance develops with subsequent hypo- 
natraemia. The trend and time course 
of late metabolic acidosis and “phys
iological” hyponatraemia is similar.

In most cases it starts after the 
first week, becomes progressively 
more severe in the second and third 
weeks, and then corrects itself by 
the 5 —6 th weeks of life [1 0 , 1 1 ].

3. In one-week-old newborn infants 
urinary sodium excretion decreases, 
hydrogen ion excretion increases par
allel with birth weight, indicating 
the increasing rate of renal exchange 
of N a+—H + with maturity [13].

4. The present finding that the 
high urinary sodium excretion may, 
at least in part, account for the low 
renal threshold of bicarbonate re
absorption in premature infants may 
be interpreted as an evidence of the 
role of renal sodium handling in the 
maintenance of acid-base homeosta
sis.

The high urinary sodium excretion 
and the subsequent hyponatraemia 
with an increased activity of the 
renin-angiotensin-aldosterone system 
[1, 5] is characteristic of pseudo- 
hypoaldosteronism, which may be

related to the functional and morpho
logical characteristics of the immature 
kidney.
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The relationship between birth weight, postnatal age and acidosis- 
induced urinary sodium excretion was studied in 43 one-week-old newborn 
infants with birth weights o f 1000 — 4300 g and gestational age o f  28 — 41 
weeks; and in 13 premature infants with birth weights o f  1000— 1970 g 
(mean 1620 g) and gestational age o f 29—35 weeks (mean, 31.4 weeks) 
during the first six weeks o f life.

Developmental changes were found in acidosis-induced urinary 
sodium excretion. Newborns with higher birth weight and postnatal age 
excreted significantly more sodium in response to acidosis than their lighter 
and younger matches.

It is suggested that the degree o f acidosis must be taken into account 
when estim ating the sodium requirement of newborn infants different in 
birth weight and postnatal age.

Previous studies have revealed a 
close relationship between sodium 
homeostasis and acid-base regulation 
in the neonatal period [1 1 , 2 0 , 2 2 , 
24J. In premature infants the limited 
renal capacity to reabsorb sodium in 
exchange for hydrogen ion (1 1 , 2 2 j 
and the low renal threshold for bi
carbonate reabsorption [2 1  j due in 
part to the increased urinary sodium 
loss [24] are the major factors to be 
considered in the development of 
late metabolic acidosis. Evidence is, 
however, accumulating that not only 
the urinary sodium excretion influ
ences the acid-base homeostasis, but 
the degree of metabolic acidosis is 
also of great importance in controlling 
fractional sodium reabsorption in the 
kidney [9, 13, 14, 18, 19, 25].

In an attempt to clarify the role 
of acidosis in renal sodium handling 
during the neonatal period, a study

was undertaken to investigate the 
effect of spontaneous or NH4Cl-in- 
duced metabolic acidosis on urinary 
sodium excretion in newborn infants 
of various birth weights and of 
various postnatal ages.

M a t e r ia l  a n d  M e t h o d s

Two groups of healthy male newborn 
infants were selected for the study. Group 
I consisted of 47 one-week-old new
born infants with 1000 — 4300 g birth 
weight and of 28 — 41 weeks gestational 
age. Group II included 13 premature 
infants with 1000 1970 g (mean, 1620 g)
birth weight and 29—35 weeks (mean, 
31.4 weeks) gestational age.

The infants o f Group I were studied 
on the 7th day of life in order to obtain 
informations as to the influence o f birth 
weight on the relationship between me
tabolic acidosis and urinary sodium ex
cretion .
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The premature infants o f Group II were 
studied on the 7th day o f  life and then 
once weekly for 6  consecutive weeks to 
find out whether postnatal development 
had any effect on the acidosis-induced 
changes in renal sodium handling.

The m ost important clinical characteris
tics o f  the newborn infants, the protocol 
o f NHjC'l administration, the timing of 
urine collection and blood sampling as 
well as the acid—base parameters of the 
blood, and urinary hydrogen ion and 
calcium  excretion have been described 
in detail [23].

Urinary sodium excretion was deter
mined from urine samples collected during 
a period of 1 2  hours, with determination  
of the acid—base status o f  the blood before 
and after N H 4CI administration.

Sodium measurements were made by 
flame photom etry, acid-base parameters 
of arterial blood were measured by the 
method o f Astrup et al. [2]. Statistical 
evaluation was performed by calculating 
the coefficient o f correlation (r) and the 
equation o f  exponential regression (y).

R e s u l t s

Results are shown in Figure 1. It 
can be seen that metabolic acidosis 
did not correlate with urinary sodium 
excretion in infants weighing 1 0 0 0  — 
1500 g at birth. The increasing aci
dosis, however, tended to enhance the

F ig . 1. B ir th  w eigh t an d  ac idosis-induced  u rin a ry  so d iu m  ex cre tio n  in  one-w eek-old
new born  in fan ts
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urinary sodium loss without statistical 
significance in premature infants of 
1500 -2000 g birth weight. When 
the birth weight was higher than 
2000 g, there was a significant inverse 
correlation between the total blood 
C0.2 content and renal sodium excre
tion; i.e. the increasing acidosis 
resulted in an exponentially increased 
renal sodium loss.

Figure 2. demonstrates the sequen
tial changes in the acidosis-induced 
urinary sodium excretion of prema

ture infants during the first six weeks 
of life. As it is shown, the acidosis 
did not influence renal sodium han
dling in the first week (Fig. 2/a). Its 
effect to raise the urinary sodium loss 
became more and more pronounced 
in the second (Fig. 2/b) and in 
the 3rd to 4th weeks (Fig. 2/c) and, 
finally, a close negative correlation 
was found between the total C02 of 
the blood and urinary sodium ex
cretion in the 5th to 6th weeks of 
life (Fig. 2/d).

urinary  sodium excretion 
;uEq / min / 1.73 m2

urinary sodium excretion 
juEq / min /1.73 m2

A ria  Paediairira A cadem iae  Scient ia rum  H ungarirae  10, 197S

F ia . 2. Postnatal age and acidosis-induced urinary sodium excretion in premature infants
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D i s c u s s i o n

The present findings are interpreted 
to indicate developmental changes in 
acidosis-induced renal sodium han
dling taking place either in utero (Fig. 
1) or postnatally (Fig. 2 ).

Several studies have indicated that 
systemic metabolic acidosis results 
in a decrease of renal sodium re
absorption in rats [14, 19], dogs [9, 
18], and also in humans [13, 25]. In 
spite of these findings the relationship 
between metabolic acidosis and renal 
sodium handling during the neonatal 
period is not quite clear. There is 
evidence indicating the existence of 
such a relationship even in the early 
period of life.

Late metabolic acidosis of low 
birth weight premature infants has 
been shown to cause a failure to 
gain weight [4, 12, 16, 26] and the in
creased urinary sodium loss due to aci
dosis has been considered an important 
factor in reducing the growth rate [5] 
Roy et al. recommended sodium 
supplementation in the form of NaCl 
or NaHC03 depending on the base 
deficit in very low-birth-weight in
fants for maintaining the normal 
plasma sodium concentration and for 
ensuring an adequate growth rate 
[17].

Our earlier observations that NH4C1 
administration to newborn infants 
resulted in an increased urinary 
sodium loss seemed to indicate more 
directly the modifying effect of aci
dosis on sodium handling by the neo
natal kidney [1 1 , 2 2 ]. In the present 
study we have obtained further in

formation as to the role of metabolic 
acidosis in renal sodium excretion. 
It was pointed out that the lower 
the birth weight and the younger 
the neonate, the less pronounced the 
acidosis-induced urinary sodium loss.

We do not suppose that this is a 
consequence of the decreased re
sponsiveness to acidosis of the im
mature kidney; it is rather due to 
factors overriding the effect of aci
dosis [ 1 ]. The main factors to be taken 
into account are the extracellular 
volume expansion [3], the high rel
ative total sodium content of the 
body [15], the tubular unresponsive
ness to mineralocorticoids [1 0 ], a 
functional and morphological glom
erulotubular imbalance [8 ] with func
tional nephron heterogeneity [6 , 7], 
and alterations in the kinetics of 
enzyme reactions underlying trans
port mechanism [6 , 7].

As gestation advances or the pre
mature infant grows older, the influ
ence of the above-mentioned factors 
on renal sodium reabsorption is 
steadily decreasing and the effect of 
acidosis to enhance urinary sodium 
excretion becomes more evident.

On the basis of these findings it 
seems justified to suggest that the 
severity of acidosis must be taken 
into account when calculating the 
sodium requirement of newborn in
fants of various birth weights and 
various postnatal ages.
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Bedeutung der EEG-Veränderungen bei 
verhaltensgestörten Kindern

Von

O. K o h l h e b  und L ív ia  S zegő

I. Kinderklinik der Medizinischen Universität Semmelweis, Budapest 

Eingegangen am 21. Februar 1978

Bei 732 verhaltensgestörten Kindern wurde die Häufigkeit der 
allgemeinen Veränderungen sowie der hypersynchronen A ktivität unter
sucht. Mittelschwere und schwere allgemeine Veränderungen kamen bei 
11,6% der Fälle vor. Unter den einzelnen Verhaltenstypen wurde keine 
signifikante Abweichung gefunden. D ie Verlangsamung trat — ähnlich 
wie bei gesunden Kindern — hauptsächlich im 7 . - 8 .  Lebensjahr auf. 
Allgemeine Veränderungen sind demnach bei verhaltensgestörten nicht 
häufiger als bei gesunden Kindern.

Eine hypersynchrone Aktivität (»Krampfpotential«) ließ sich bei 6,2% 
der verhaltensgestörten und bei 4—6 % der gesunden Kindern nach weisen; 
unter den einzelnen Gruppen war keine signifikante Abweichung zu ver
zeichnen.

Es wird betont, daß ausschließlich aufgrund der EEG-Befunde die 
Diagnose der Epilepsie keinesfalls gestellt werden darf; in dieser Frage 
ist immer das Klinikum entscheidend. Die Diagnosen »latente oder lar- 
vierte« Epilepsie sind zu meiden. In  solchen Fällen, also bei negativem  
klinischen Befund mit einer etwaigen EEG-Abweichung, darf keine anti
konvulsive Therapie engeleitet werden.

Verhaltensstörungen sind Symp
tome einer komplexen Störung, die sich 
in einer Vielfalt von Erscheinungsfor
men manifestiert. Zur Zeit werden 
die klinischen Verhaltensstörungen 
aufgrund der Vorgeschichte und der 
klinisch-neuropsychiatrischen sowie 
psychodiagnostischen Symptomen in 
drei Gruppen eingeteilt: somatogene 
Verhaltensstörungen auf dem Boden 
einer nachweisbaren frühkindlichen 
Hirnschädigung [8 , 14, 2 0 ]. psycho
gene Verhaltensstörungen als mili
eureaktive bzw. als eine Fehlenent
wicklung und die Kombination beider, 
das frühkindliche exogene Psycho
syndrom [14].

Da die Funktion des Zentralnerven
systems bei allen Formen betroffen

ist, liegt es nahe, dem EEG eine 
wesentliche Bedeutung in der Dia
gnostik zuzuschreiben. Seit ihrer ersten 
Beschreibung [11] befaßten sich zahl
reiche Verfasser mit den Zeichen 
dieser Störungen. Es wurde eine Fülle 
von Merkmalen beschrieben, und die 
EEG-Veränderungen untersuchte man 
auch unter Provokation (Hyperven
tilation, Photostimulation). Die Er
fahrungen haben gezeigt, daß den 
Erwartungen entsprechend bei ver
haltensgestörten Kindern das EEG 
häufig von der Norm abweicht. Da 
wir über zahlreiche EEG-Querschnitt- 
untersuchungen gesunder Kinder ver
fügen, haben wir diese mit den EEG- 
Zeichen verhaltensgestörter Patienten 
verglichen.
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K r a n k e n g u t  u n d  M e t h o d e n

D as Probandenmaterial bestand aus 732 
während der Jahre 1973—1976 an der 
Erziehungsberatung unserer Klinik behan
delten 3— 15jährigen Kindern. Bei allen 
lag eine psychogene Verhaltensstörung 
vor. D ie Schwere der psychischen Symp
tom atik  war unterschiedlich, mindestens 
aber so schwerwiegend, daß eine Unter
suchung und Behandlung den Eltern not
w endig erschien.

A us der Anamnese ergaben sich keine 
H inw eise auf eine Him schädigung oder 
ein Schädeltrauma, die frühkindliche E n t
wicklung verlief bei allen normal. Die 
K inder boten keine interne und neuro
logische Abweichungen, jeder Proband be
saß m indestens normale Intelligenz. Fälle, 
in welchen zerebrales Anfallsleiden, F ie
berkrämpfe oder auch nur respiratorische 
Affektkrämpfe nachweisbar waren, wur
den n ich t in Betracht gezogen.

D as EEG  wurde m ittels eines 8 -Kanal 
Gerätes (Modell Zwönitz) in Ruhe und 
W achzustand unter Hyperventilations- 
Provokation aufgenommen. D ie Auswer
tun g erfolgte nach anerkannten Prinzi
pien [3, 7].

E r g e b n i s s e

Die klinische Symptomatik wurde 
nach den Leitsymptomen in 6  Grup
pen gegliedert. Bei der Gruppierung 
war die führende Symptomatik aus
schlaggebend (Abb. 1 ). Es zeigte sich 
eine auffallend hohe männliche Prä- 
ponderanz mit einem Gipfel zwischen 
7 — 1 0  Jahren (Abb. 2 ).

Veränderungen der Grundaktivität 
fanden wir bei 84 von 732 Kindern 
(11,5%). Die meisten Fälle kamen 
in den Gruppen 1 und 5 vor, signi
fikante Unterschiede konnten nicht 
beobachtet werden (Abb. 3). (30,4% 
wurden infolge der niedrigen Zahl 
der Fälle außer Acht gelassen.) Kna
ben und Mädchen — je 42 — kamen 
gleichmäßig vor. Die meisten Allge
meinveränderungen im Sinne einer 
Verlangsamung kamen bei beiden Ge
schlechtern im 7. und 8 . Lebensjahr 
vor (Abb. 4). Hypersynchrone EEG-

Konstitutionelle-und Mrtieu— 
Faktoren bedingte Störungen 
(Ess-Schlafstörungen, Weglaufen 
Kopfschmerzen)

Enuresis und Encopresis

41.5 %  ' / / / / / / у

21.0 % Y ///,
Fbroxysmale Verhaltensstörungen 
(Wutausbrüche, unmotivierte Stim
mungsschwankungen )

14.5 %

Fbvor noctum us 10.9%

Dysharmonische Entwicklung 9.0 % y p
CjC.

Psychomotorische Unruhe, 
( Aggressivität ) 3.1 % 0

A b b . 1 .  Verhaltensstörungen und ihre prozentuale Häufigkeit nach dem leitenden
Symptom
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Авв. 2. Vorkommen der Verhaltensstörungen nach Geschlecht und Lebensalter

Konstitutionelle - und Milieu- 
Faktoren bedingte Störungen 
(E ss-, Schlafstörungen, Weglaufen 
Kopfschmerzen )

Enuresis und Encopresis

a b ° i o Y / / / / / / M  11.0 % 

21.0% \У //Ж  9.2%

Paroxysmale Verhaltensstörungen 
(Wutausbrüche, unmotivierte Stim
mungsschwankungen )

145 % У Л  10.4%

Pavor noctumus 10.9 % Ш  8.7%

Disharmonische Entwicklung 9.0 % ЕЭ 19.7%

Psychomotorische Unruhe, 
(Aggressivität ) 3.1 % 1  30.4 %

A b b . 3. Prozentuale Häufigkeit der Allgemeinveränderungen bei den einzelnen
Verhaltensstörungen

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Авв. 4. Allgemeinveränderungen in den einzelnen Lebensjahren bei beiden Geschlechtern
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Formen (spikes, spikes-wave-Kom- 
plexe, sharp-wave) fanden wir bei 38 
von 732 Kindern (5.2%). Es wurden 
keine signifikante Unterschiede unter 
den einzelnen Gruppen verzeichnet 
(Abb. 5). Von den 38 Kindern waren 
24 Knaben und 14 Mädchen.

B e s p r e c h u n g

Bei Verhaltensgestörten wurden 
praktisch alle Arten abnormer EEG- 
Befunde beschrieben [19]. Es wurde 
jedoch festgestellt [9], daß weder die 
Art der Störung, noch ihr mutmaß
licher Entstehungsmodus mit der

Häufigkeit des Auftretens oder der 
Verteilung eines bestimmten EEG- 
Befundes signifikant korrelieren. Die 
Frage wird durch die Tatsache weiter 
kompliziert, daß die verschiedenen 
Untersucher die kindlichen Verhal
tensstörungen unterschiedlich defi
niert und insbesondere die Untertei
lung in somatogene und psychogene 
Gruppen unterschiedlich aufgefaßt 
haben.

Die Auswertung des EEG hat auch 
seine Probleme. Die Ableitung stellt 
nur einen begrenzten Ausschnitt der 
Realität dar, der für die untersuchte 
Verhaltensstörung möglicherweise un
günstig gewählt ist [10]. (Abb. 6 ).

Konstitutionell-und Milieu
bedingte Störungen 
(Ess-Schlafstörungen,Weglaufen 
Kopfschmerzen )

Enuresis und E ncopresis

Paroxysmale Verhaltensstörungen 
(Wjtausbrüche, unmotivierte Stim
mungsschwankungen )

Pavor nocturnus

Dysharmonische Entwicklung

Psychomotorische Unruhe,
( Aggressivität )

41,5"/. 7 Р Р 7 Ш  3.6%

21.0% 7Ш  « 7 .

145% E 3  7.5 %

1Q9 % VA  б .з%

9.0 % 0  3.0%

3.1 % 122.0 %
A b b . 5. Prozentuale H äufigkeit der hypersynchronen Aktivitäten bei den einzelnen

Verhaltensstörungen

entspannte Zeichnen Intelligenz- Gespräch Schul- 
Ruhe Test arbeiten

A b b . 6. Häufigkeit der hypersynchronen Entladungen unter psychischer Belastung 
verschiedener Intensität (nach G u e y  1970)



О. Kohlhéb, L. Szegő: EEG-Veränderungen 295

Die Aufnahmebedingungen schreiben 
ein ruhiges, entspanntes Dasitzen vor. 
Statt dessen wäre es sinnvoll, gestör
tes Verhalten direkt, d. h. während 
es sich ereignet elektroenzephalogra- 
phisch zu registrieren. Die Variabili
tät der Befunde ist somit der kon
ventionellen visuellen EEG-Analyse 
und der Uneinheitlichkeit der Nomen
klatur zuzuschreiben.

Wir haben deswegen zwei solche 
EEG-Merkmale ausgesucht, deren No
menklatur einheitlich ist bzw. die 
von den üblichen Himstrombildem 
stark ab weichen: 1) die Veränderung 
der Grundaktivität und 2) die hyper
synchronen Potentiale.

Mäßige bis starke Allgemeinverän
derungen fanden wir bei 84 Kindern. 
(Leichte Allgemeinveränderungen 
wurden nicht bewertet, sie sind bei 
der Varianz des normalen kindlichen 
EEG auch schwierig abzuwägen.) 
Nach der Altersverteilung lag der

Gipfel im Alter von 5 — 9 Jahren 
(Abb. 4). Fast die Hälfte [35] von 
den 84 Kindern waren 5—7 Jahre 
alt. Wenn wir das mit solchen zu
verlässigen Untersuchungen [4, 13, 
16] vergleichen, die bei normalen 
Kindern die gleichen Werte aufzeig
ten, so ist es anzunehmen, daß die 
Verlangsamung in diesem Alter völlig 
physiologisch und als Zeichen des 
Hirnreifens aufzufassen ist.

Hypersynchrone EEG-Formen fan
den wir bei 38 Kindern (5,2%). Da 
Spitzenherde im EEG bei 4 — 6 % 
von gesunden Kindern Vorkommen [5, 
6 , 1 2 ], sieht man, daß diese bei 
Verhaltensstörungen keine Häufung 
aufweisen (Abb. 7. und 8 ). Die 
hypersynchronen Aktivitäten — oder 
mit der irreführenden Benennung 
Krampfpotentiale — beweisen bei den 
verhaltensgestörten Kindern über
haupt nichts, nicht einmal eine soma- 
togene, also organisch bedingte Ur-

A b b . 7.  Verteilung der Phasendifferenzen — ausgedrückt in m /sec — von Alpha-Wellen 
rechts und links okzipital bei einer Gruppe von gesunden Kindern. Sie wurden mittels 
Computer-Analyse bestimmt und stellen ein exaktes Maß für die Synchronie der Grund
aktivität dar. Der Gipfel von Werten zwischen 1 und 5 m /sec zeigt eine große Synchronie
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A b b . 8 . Bei einer Gruppe verhaltensgestörter Kinder konnten grundsätzlich die gleichen 
Verhältnisse festgestellt werden; die Variabilität war jedoch eindeutig größer (nach

M a b t in iu s  H oovey  1971)

sache der Beschwerden. Früher sprach 
man gern auch von »maskierter Epi
lepsie«, wenn inkriminierte Verhal
tensstörungen mit hypersynchroner 
Aktivität einhergingen. Man muß aber 
zu einer klaren Entscheidung gelan
gen, ob eine Epilepsie vorlag oder 
nicht. Hypersynchrone Aktivität 
(Krampfpotentiale) bedeutet bei wei
tem nicht eine Epilepsie: hier sind 
die Anamnese und das klinische 
Erscheinungsbild entscheidend. Auf 
keinen Fall sollte man also zu einer 
»Probe-Therapie« greifen, um eine 
exakte Diagnose zu erhalten [17]. Man 
muß immer bedenken, daß die Dia
gnose der Epilepsie auch heute noch 
erhebliche emotionelle und soziale 
Konsequenzen mit sich zieht und daß 
selbst eine entsprechende medika
mentöse Therapie schwerwiegende 
Folgen haben kann.

Schlussfolgerunge n

Mit den obigen Ausführungen sollte 
verdeutlicht werden, daß die Rele
vanz der EEG-Befunde bei Verhal
tensstörungen umstritten ist, um
strittener, als man im allgemeinen 
annimmt. Damit soll jedoch nicht 
gesagt werden, daß es sinnlos sei, 
das EEG als diagnostische Hilfsmit
tel bei Verhaltensstörungen einzuset
zen.

Neuerdings wurde der Versuch un
ternommen, EEG-Zeichen der Reife 
(»hirnbioelektrische Reife«) für die 
Beurteilung von kindlichen Verhal
tensstörungen heranzuziehen [18]. Zur 
Beurteilung der hirnbioelektrischen 
Unreife dienen verschiedene Para
meter [1, 2], die mit den Eigenschaf
ten der Grundaktivität im Zusam
menhang stehen, wie Rhythmik, Fre
quenz, Kontinuität, Synchronität und 
interhemisphärische Synergie. Es ist 
denkbar, daß diese Parameter einmal
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interessante und relevante Befunde 
ergeben werden. Ihre exakte Beschrei
bung erfordert jedoch automatische 
und computer-gesteuerte Analyse
methoden [15] (Abb. 7, 8 ). Kommt 
es bei einem verhaltensgestörten Kind 
im Laufe seiner Entwicklung zur Or
ganisation einer vorher unregelmäßi
gen Grundaktivität oder zum Ver
schwinden hypersynchroner Poten
tiale, so wird man diese Änderung 
des Hirnstrombildes als ein günstiges 
Zeichen, als eine Reifung werten.
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The sucking behavour of 10 healthy newborns was studied while 
feeding them with milk o f different types (V formula and EBM) and tem 
perature (23.5°C and 37.5°C) on the 4th, 5th, and 6 th days o f life. Total 
feeding time, duration and number o f intervals, frequency and pressure 
were analysed from 120 sucking patterns. The babies did not alter their 
sucking behaviour on feeding with different milks, but they reacted to 
the different temperature in one of three trials.

I n t r o d u c t io n

Normally, a healthy newborn ex
periences only the taste of amniotic 
fluid or breast milk, or sugar water 
of room or body temperature. Any 
change in the feeding habit may raise 
the question whether the newborn 
was able to distinguish differences 
in taste and temperature.

One of the first to study the 
infant’s sensitivity to taste stimuli 
was Canestrini [2 ] who judged it 
on the basis of the fontanelle and 
breathing curve. Then Nelson [7] 
studied their taste preference to, and 
distinction of, various temperatures 
and fluids, and Mailer and Desor 
[6 ] by measuring the ingested amount 
of food. Johnson and Salisbury [4] 
fed newborns with different milks, 
and found differences in their breath
ing, heart rate and sucking pattern.

In  view of some differences in the 
above results we have made a study 
of the sucking pattern on feeding

with different kinds of nutrients o f  
different temperature.

M a t e r ia l  a n d  M e t h o d s

The sucking pattern was studied in 10 
healthy newborns; their mean gestational 
age was 40 (38 to 42) weeks, their mean 
birth weight 3370 g. Nine babies were 
delivered vaginally, one by Caesarean sec
tion. Their Apgar score was 9 to 10 and 
the perinatal period uneventful.

All babies were bottle fed. The suckings 
pattern was recorded by a multichannel 
monitor connected to a transducer.

The test meals were offered at the 
usual feeding time at the age o f 4, 5 and 
6  days. The procedure was repeated each 
time in the order, cold V formula, wann V 
formula, warm EBM, cold EBM. The 
amount given was 20 ml/kg. The temper
ature of cold milk was 23.5°C, o f the 
warm milk, 37.5 °C.

Thirty sucking patterns were recorded 
with each type of feed, thus a total of 
120 were obtained. The total feeding time, 
the duration and number o f  intervals, 
mean sucking frequency during 2  min 
and mean total pressure during 2  min 
were compared with V formula and EBM, 
at two different temperatures.

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



3 0 0 Z . M akói et al. : Sucking behaviour

TOTAL DURATION OF FEED 
Comparison between warm and cold milk

F i g . 1. Total duration o f  feed (comparison between warm and cold milk)

TOTAL D U R A T IO N  OF INTERVALS 

C om parison between warm an d  cold milk

Cold EBM -------- Cold V F --------
Warm E B M --------  Warm V F ---------

R e su l t s

The duration of feeding, the length 
and number of the intervals and the 
frequency of sucks/min differed sig
nificantly in one of the three trial

feedings with cold and warm V for
mula. This meant that the feeding 
time, the duration of intervals was 
longer, the number of intervals was 
higher and the frequency of sucks 
lower with cold milk. Sucking pressure
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was not affected in any case, nor 
did the temparature of EBM cause 
changes in the sucking pattern. Milks 
different in taste (such as EBM and 
formula V) failed to cause differences 
in any of the parameters.

D is c u s s i o n

Neonatal sucking behaviour is 
known to affect somatic development 
and may reflect the neurological con
dition of the baby.

In the newborn, the taste buds, 
which appear in the 1 2 th week of 
gestation, are fully mature. The two 
kinds of milk applied were both 
sweet and the differences in their 
taste were not relevant. In any case, 
the newborns did not react to it as 
they did not alter their sucking 
behaviour.

Sucking behaviour, however, is a 
complex process and is not consid
ered to reflect taste discrimination 
[8 ]. Nor is there, as it has been shown 
in fetal sheep, a direct correlation 
between the neural response and 
behavioural responsiveness [1 ].

On the other hand, the sucking 
behaviour displayed a significant 
change in one among three trials on 
feeding with cold and warm V For
mula. A change in the sucking pattern 
occurs when the temperature of milk 
is below 2 0 °C or above 40°C [5], 
and it was shown [9] that in all

homeothermic animals the response 
of the gustatory nerve is greatest at 
the temperature of the tongue.
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The distribution and dynamics o f  T, В and О cell populations were 
investigated in healthy term and preterm babies of 22 — 38 weeks gestational 
age, in relation to gestational age and birth weight, using the single slide 
method. Children 1-14 years old served as controls.

Development of immunological 
competence in the fetus destined to 
ensure a smooth adaptation of the 
newborn is an important problem. 
The process of immune response in

both intrauterine and extrauterine 
life is brought about by the inter
action of a number of factors. This 
is well illustrated in the figure of 
Astaldi et al. [2] (Fig. 1). There are

M u ttip oten t, se lf-m ain ta in in g  j y y i  
stem  ce ll (C F U /s )

F ig. 1. The mechanism o f immune response (After Astaldi et al. 2)
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various ways to test the functional 
capacity of the immune response. 
The following approaches lend them
selves for the purpose.

1) Studies on the maturation and 
development of phagocyting functions 
[3, 17, 22, 26, 36];

2 ) the appearance of circulating 
immunoglobulins [25, 30, 37, 39, 42];

3) the appearence and dynamics of 
surface membrane markers [9, 13, 14, 
18, 19, 24, 32, 33, 44].

4) changes in enzyme functions 
affecting the immune functions [1, 15, 
16, 23, 28, 38];

5) the effect of various realizing 
factors [31, 39, 40, 43, 45]; and

6 ) the isolation of the two lympho
cyte subpopulations (T and В cells) 
on the basis of their electrophoretic 
mobility [8 , 27, 34].

Most of the references cited above 
were concerned only with part of the 
development of immune competence, 
for example the time of the first or 
measurable reactions, the events fol
lowing an antigenic stimulus, or the 
changes in inducibility and response 
to infections. Since the papers of 
Sterzl [39, 40] no comprehensive 
review has been published offering 
detailed information based on exper
imental work.

During the past few years we have 
attempted to study the develop
ment of immune competence and its 
changes during post-natal adapta
tion by means of complex methods. 
The present paper reports on some 
results of this work.

L y m p h o c y t e  s u b p o p t j l a t io n s

Part of the methodology developed 
for the discrimination of T and В 
lymphocytes in human peripheral 
blood concerns the characteristics 
and maturation of surface membrane 
markers [13, 18, 19, 29].

В -cells carry on their surface re
ceptor structures that derive from 
immunoglobulin molecules, and can 
therefore be demonstrated on the sur
face of these cells with the help of fluo
rescein isothiocyanate (FITC) conju
gated anti-immunoglobulins. In addi
tion, the presence of C3 receptors can 
also be shown on these cells 37). B-cells 
also carry Fc receptors, binding the Fc 
part of immunoglobulins, that can be 
detected either with antigen-antibody 
complexes or with aggregated im
munoglobulins [10]. The above meth
ods identify about 25 % of the normal 
adult peripheral blood lymphocytes 
as B-cells.

T-cells are characterized by the 
presence on their surface of sheep 
erythrocyte receptors; therefore, the 
demonstration of sheep red blood 
cell (SRBC) rosettes is suitable for 
the identification of this cell pop
ulation.

The total-rosette technique, where 
lymphocytes are incubated with the 
SRBCs for 2  to 24 hr, identifies 
approximately 70% of normal, adul1 
peripheral blood lymphocytes as T 
cells.

During a short incubation only 
the sensitive receptors will bind the 
erythrocytes. This technique, called 
the active-rosette method will dem-
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onstrate approximately 25% T-cells 
in the peripheral blood. The most 
widely used resetting techniques were 
described by Jondal [18, 19].

Another very sensitive but tech
nically more difficult approach for 
the identification of T-cells involves 
the use of specific anti-T-cell sera 
[10].

On the basis of electrophoretic 
mobility it was established that T- 
cells belong to the “fast moving” 
category, having an electrophoretic 
mobility of over 1 micron • sec- 1  • 
V - 1  • cm, while В-cells move slower, 
their mobility being less than 1 mi
cron • sec_1 -v - 1  • cm [8 ].

Apart from studying the distribu
tion and dynamics of T and В cells 
in preterm and term newborns, LDH 
isoenzyme investigations were carried 
out for differentiation of the two cell 
types [2 0 ].

T and В cells differ not only in 
their membrane structure but also 
in other functional properties. T 
lymphocytes for example have a 
higher neuraminidase activity but a 
lower sulphydryl and ribonucléase 
sensitive phosphatase activity, and 
they differ in acid alpha-naphthyl- 
acetate esterase and cholinesterase 
activity [23, 28]. Freeze-fracturing 
of their membrane also demonstrates 
considerable differences [29].

Some of the lymphocytes in human 
adult peripheral blood do not carry 
surface markers, and were therefore 
termed nil-cells. Greaves et al. [13]. 
described a method for their isola
tion, where sedimented lymphocytes 
were further separated on a nylon-

wool column containing bound anti
immunoglobulin.

Opinions differ about the functional 
role of nil-cells. Using separated nil- 
cells obtained from malnourished 
children, Chandra [5,6] demonstrated 
their lytic capacity on xenogeneic 
not target cells. The mechanism of 
this spontaneous lymphocytotoxity is 
not known. The phenomenon which 
might have important practical con
sequences was referred to as “in 
vitro veritas” by Podleski [35]. Chan
dra [6 ] described a suppressor effect 
of nil-cells on the PHA-induced DNA 
synthesis of T-cells. According to 
his view, the reduced cellular im
mune response of malnourished chil
dren could be explained on this basis. 
If this proves true, nil-cells might 
play an important role in combating 
infections.

In our studies, the method of 
Christiansen et al. [9] with minor 
modifications was used for the iden
tification of the three lymphocyte 
subclasses. The method involves the 
use of membrane markers and is 
assessed on the same slide.

T h e  b e l a t i o n s h i p  o p  l y m p h o c y t e  
POPULATIONS TO GESTATIONAL AGE 
AND BIBTH-WEIGHT.

P a t i e n t s  a n d  M e t h o d s

Patients. All tests were performed 
on newborns of less than a week of 
age, hosipitalized at our department. 
The male : female ratio was 1: 1 .  
Healthy children between 1 and 14 
years of age served as controls.

Acta Paediatrica Academiae Scientiarum fíungaricae 19, 197Я
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W hen determining the relationship 
o f lym phocyte subclasses to gesta
tional age, the following groups were 
exam ined.

Less than  28 gestational week, 

6 babies
29 — 36 11 babies
over 37 13 babies
controls 11 children.

There was a  similar grouping accord
ing to  birth-weight,

1001 — 1500 grams, 10 babies 
1501 —2500 grams, 10 babies 
over 2500 grams, 11 babies 
controls 9 children.

Lymphocyte suspension. 2 — 3 ml pe
ripheral blood was draw n in to  500 IU  
heparin, and sedim ented a t 1100 g 
for 20 min on a Ficoll-Uromiro 
gradient of 1072 p/ml specific grav
ity . Lym phocytes obtained from the 
interface were washed twice with 
PBS for 10 min a t 200 g. Cell con
centration  was adjusted  to  2 X 10е/ml. 
The whole procedure was done at 
4 °C.

Sheep red blood cell (SRBC) sus
pension. Defibrinated sheep blood was 
washed three times a t  800 g for 10 
min and  the suspension adjusted to 
2% . H um an AB serum inactivated 
at 60 °C for 10 min was added. Opti
mal cell concentration was 2 X 108/ml.

F ITC-conjugated anti-human IgG 
and IgM  sera. FITC-labelled anti-IgG  
•/Hyland, Antiserum gegen human 
IgG-Gamma-Ketten spezifisch) and

anti-IgM  (Hyland, Anti-serum gegen 
human IgM-^-Ketten spezifisch) sera 
were adjusted with PBS to  10 mg/ml 
concentration.

Lymphocyte labelling. Two parallel 
studies were started for each new
born. In  th e first, 100 (A • lym phocyte 
suspension was incubated w ith 100 [A 
anti-IgG  serum, in the other with  
100 ц\ anti-IgM serum at 4°C for 
50 min. This was followed by washing 
the lym phocyte suspension tw ice at 
200 g for 5 min to  remove excess 
serum and the cells were resuspended 
in 100 /Л volume. 100 y\ o f  SRBC  
suspension was added to  both samples 
and th e mixture was incubated at 
37°C for 15 min. The cell suspensions 
were then  centrifuged at 150 g for 
10 min and further incubated at 4°C 
for 2 hours. After careful resuspension, 
results were assessed on a shde.

Evaluation under the fluorescence 
microscope. A Fluoval fluorescence 
microscope was used, equipped with 
a H B  200 light source, В 223 g and 
G 241 filters, 40/0.95 apochrom atic 
lenses and  6.3 X eyepieces. 200 cells 
were examined in each sample. 
Lym phocytes were considered to  be 
T-cells when they bound 3 or more 
SRBS-s. В -cells were detected as 
exhibiting surface bound IgG. IgM 
positive cells were also counted, their 
num ber is given separately since 
their ratio  in accordance with other 
findings, was considerably lower th an  
th a t  of th e  IgG bearing lymphocytes. 
Cells th a t  failed to form rosettes and 
did not carry immunoglobulins on 
their surface were designed “ 0 ”-cells. 
The ratios of cell subpopulations are
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given in percentage. An attempt was 
made to determine the absolute val
ues per p i  blood for the lymphocyte 
subclasses but this was made un
reliable by the finding that the WBC 
count in newborns shows considerable 
variation even within a short interval.

E v a lu a tio n  was done with the two- 
tailed <-test. The Tables show the 
mean values (x), number of patients 
(n), standard deviation (sx), the t 
values and the level of significance.

R e s u l t s

T -ce ll su b  p o p u la tio n  a n d  gesta tion al 
age. With the increase of gestational 
age the percentage of T-lymphocytes 
rises (Table I). Newborns of lower

gestational age had lower T-cell 
values and the difference was signifi
cant. There was also a  significant 
difference between any o f the  a lter
nate groups.

B -lym p h o cy te  su b p o p u la tio n  ( IgG  
p o s itiv e  ce lls) an d  g esta tio n a l age. In 
contrast to T-cells, the percentage 
of B-lymphocytes showed a de
creasing tendency with gestational age 
(Table II). The lowest values were 
found in newborns of over 37 gesta
tional weeks and the controls. How
ever, a significant difference was only 
found between the control group and 
those with the lowest gestational age.

О -cell su bpopu la tion  a n d  g esta tio n a l  
age. With increasing maturity the 
number of 0  cells decreases (Table
III). The values in the control group

T a b u e  I.
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Ta ble  II

B  cell subpopulation and gestational age

T a b l e  III
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were higher than those reported for 
adults in the literature. Thus, the 
decrease continues until adulthood. 
In spite of the high values, the 
differences between the four groups 
were significant in all but two rela
tionships.

Lymphocyte surface IgM and gesta
tional age. Similarily to IgG, the 
percentage of IgM bearing lympho
cytes decreased with gestational age 
(Table IV). Since the number of 
IgM bearing lymphocytes in all the 
investigated groups was lower than 
that of the IgG bearing ones, the 
percentages are given separately for 
the two types of B-cell.

T-lymphocytes and birth weight. The 
number of E-rosette forming cells 
rose parallel with birth weight (Table
V), similarily as with gestational

age. The differences were significant 
in relation to the controls as well 
as between alternate birth weight 
groups.

B-lymphocytes (surface IgG positive 
cells) and birth weight. There was no 
direct relationship in the decrease of 
В-cells to increasing birth weight, as 
confirmed by statistical analysis 
(Table VI). The highest values were 
found in the 1001 — 1500 g group, 
followed not by the 1501 — 2500 g 
group but the one with birth weights 
above 2501 g.

О-cell population and birth weight. 
The higher the birth weight, the less 
was the number of О-cells (Table VII). 
The highest values were found in 
the 1001 —1500 g group, significant 
differences were, however, only found 
in two instances.

_ 100 
S 80

60
1Л
I « )

I . 20

T a b u e  IV

R M
week 0 -2 8 2 9 -3 6 37 -4 2 one year

n 6 11 13 и

X 18.5 16.9 12.38 10.9
s 4.2 5.75 4.35 3.98

gestational age

11:3.67 p < Г /.__________ }

{ t :  2.874 p < 1V» f  

]t:0,59 f
11:2.649 p<1V. t  
♦t : 2.191 j  p< 5 7 .

f t : 0.862 t

Lym phocyte surface IgM and gestational age
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T a b l e  V

gram
1001-

1500
1501-

2500 2 5 0 0 -
above

one
y e a r

n 10 10 11 9

X 34.9 41.9 51.2 64.12

Sx 19.2 15.88 16.5 LjH
S

'F a b l e  VI

100

gram
Ю01-

1500
1501-

2500
2500-

above
one
year

n 10 10 11 9

X 28.9 27.0 28.0 19.4

Sx 14.6 15.6 13.0 8.26

birth weight

t i 1.725 Î
11 0.149 t

i t 0 .3861
f t :  1.255

ft: 0.155 1

11:1730 f

В cell subpopulation and birth weight

T cell subpopulation and birth weight
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Ta b l e  V I I

t t :  1.708 t

till__j
О cell subpopulation and birth weight 

T a b l e  V I I I

gram
Ю01-

1500
1501-

2500 2 5 0 0 -
above

one
y ear

n Ю Ю n 9

X 15.9 18.A 116 10.5

Sx A.9 6.13 A.5 A.A

birth weight

Lymphocyte surface IgM and birth weight
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Lymphocyte surface IgM  and birth 
weight. The distribution of IgM pos
itive cells in the sub-groups was 
different from that of the IgG bearing 
cells. The highest values were found 
in the 1501—2500 g group, followed 
by the 1001 — 1500 g group (Table 
VIII). Significant differences were 
found in 3 instances.

D is c u s s io n

The aim of the present study was 
not the earliest detection of circu
lating T, В and 0  lymphocytes, but 
the determination of the ratio of 
immune-competent cells and their 
dynamics in newborns, with special 
regard to preterm babies. In other 
words, we wished to establish the 
normal values for these age groups. 
On the basis of 162 tests, carried 
out from 81 blood samples the follow
ing conclusions were drawn, (i) The 
ratio of T lymphocytes in peripheral 
blood increases parallel to gestational 
age and birth weight.

(ii) When analysing В cells, the 
ratio of IgM bearing lymphocytes 
was lower than that o f the IgG 
bearing ones. As to their dynamics, 
both cell types showed a decreasing 
ratio with advancing gestational age. 
A similar but less marked change 
was found in relation to birth weight. 
We have no explanation for the 
phenomenon.

(iii) The decrease in the ratio of 
О-cells was closely related to the 
increase in gestational age and birth 
weight. The fact that even the control

values were considerably higher than 
the normal adult values argues for 
a continuous decrease in this cell 
type throughout childhood.

The studies were designed to pro
vide normal values for further analysis 
of the immune-reactivity during the 
period of post-natal adaptation. They 
should provide useful information for 
research workers engaged in this 
field.
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Ösophagogastrobulboskopie im Kindesalter
Von

G y . R u m i , I. So lt , P. K a jt á r

II. Medizinische Klinik und Kinderklinik der Medizinischen Universität Pécs

(Eingegangen am 1. März 1978)

Bei 5 Kindern wurde in Narkose Ösophagogastrobulboskopie mit 
dem Fiberskop Typ Olympus GIF-D 2 durchgeführt. Der Eingriff wurde 
in 4 Fällen durch Hämatemesis und/oder Meläna und bei einem 3jährigen 
Mädchen zwecks Entfernung eines verschluckten Eheringes indiziert. In 
2 Fällen, in denen die Ursache der wiederholt aufgetretenen Blutungen 
nicht einmal m ittels explorativer Laparotomie festzustellen war, lieferte 
die fiberskopische Untersuchung eine ätiologische Diagnose. Der Befund 
sprach in einem Fall für Ösophagus-Varizen und im anderen für ein bluten
des Duodenalgeschwür. In einem Fall konnten m ittels Fiberskopie nicht nur 
die eine potentielle Blutungsgefahr bedeutenden Varizen, sondern auch 
die Blutungsursache, multiple Magenerosionen nachgewiesen werden. Bei 
einem 11jährigen Mädchen ließ sich anhand des fiberskopischen Befundes 
die Anwesenheit eines peptischen Geschwürs ausschließen.

Aufgrund der ermittelten Erfahrungen wird betont, daß — insofern 
andere Untersuchungsverfahren keine Diagnose liefern — die Ösophago
gastrobulboskopie auch im Kindesalter durchgeführt werden muß, insbe
sondere im Falle von Magenblutungen, vor der Indizierung der Operation.

Dank der Entwicklung der flexi
blen Fiberskope kann die endoskopi
sche Untersuchung des oberen Ver
dauungstrakts heute bereits auch im 
Kindesalter vorgenommen werden. 
Mit Hilfe der sog. »Kinderendoskope« 
vom Typ GIF-P und auch anderen 
Typen können sogar Säuglinge unter
sucht werden [2, 3, 4]. Laut Munte 
und Gutzeit [6 ] eignet sich zur 
Untersuchung von Kindern unter 5 
Jahren der Typ GIF-P und über 5 
Jahren der Fiberskoptyp GIF-D.

Trotz der geeigneten technischen 
Möglichkeiten berichteten nur wenige 
Autoren über eine größere Zahl von 
bei Kindern durchgeführten Unter
suchungen, die Entfernung eines 
Fremdkörpers inbegriffen. Wir haben 
die Gastrobulboskopie in 5 Fällen 
durchgeführt, in einem Fall zwecks

Entfernung eines Fremdkörpers aus 
dem Magen, in 3 Fällen wegen wieder
holter Magenblutung und in 1 Fall 
wegen okkulter Blutung.

Die im Operationssaal vorgenom
menen Untersuchungen fanden in 1 
Fall in intratrachealer Narkose und 
in den übrigen Fällen in intramusku
lärer Ketamin-Narkose statt.

F a l l d a r s t e l l u n g e n

Fall Nr. 1. Das 9jährige Mädchen 
wurde wegen Meläna und wiederholter 
Hämatemesis untersucht. Anläßlich 
der vor drei Monaten wegen schwerer 
Blutung vorgenommenen explorati- 
ven Laparotomie konnte die Blutungs
quelle nicht aufgefunden werden. 
Im Laufe der vor der Endoskopie 
durchgefü hrten Röntgenuntersuchung
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gelang der sichere Nachweis der Va
rizen nicht. Endoskopischer Befund: 
Der ganze Ösophagus ist mit Varizen 
bedeckt, auf dem 5 — 6  cm langen 
präkardialen Abschnitt große gewun
dene Phlebektasien, in der Kardia 
und im subkardialen Magenbereich 
ebenfalls Varizen. Es lagen auch 
Splenomegalie und Hypersplenie vor. 
Anläßlich der im Interesse der Klä
rung der Ursache der portalen Hyper
tension vorgenommenen perkutanen 
Splenoportographie konnte eine V. 
portae-Thrombose nachgewiesen wer
den. Operation (Prof. Dr. T. K ar- 
l i n g e r ) : Splenektomie, Magendissek
tion nach Tanner  und Unterbinden 
der linksseitigen gastrischen Venen. 
Der sich in der postoperativen Phase 
entwickelte subphrenische Abszeß und 
der dadurch bedingte septische Zu
stand konnten durch Freilegung des 
Abszesses und antibiotische Therapie 
behoben werden, wonach Patientin 
in symptom- und beschwerdefreiem 
Zustand entlassen wurde (Abb. 1—2 ).

Fall Nr. 2. Zur ersten Klinikauf
nahme des sich in schwerem, aus
geblutetem Zustand befindlichen 10- 
jährigen Knaben kam es im Herbst 
1975. Im Frühling 1976 mußte er 
wegen Hämatemesis und Meläna aber
mals aufgenommen werden. Bei der

explorativen Laparotomie konnte die 
Blutungsursache nicht eindeutig ge
klärt werden, es erhob sich die Ver
dachtsdiagnose einer hämorrhagischen 
Gastritis. Appendektomie. Im Herbst 
1976 trat wieder Meläna auf; normale 
Magen-Darm-Passage. ösophagoga- 
strobulboskopie: Geschwür auf der 
Vorderwand des Bulbus duodeni. Im 
Besitz der endoskopischen Diagnose 
wurde keine Reoperation durchge
führt. Die Blutung hörte auf, der 
Knabe konnte nach einer Ulkuskur 
in gutem allgemeinen, beschwerde
freiem Zustand entlassen werden 
(Abb. 3).

Fall Nr. 3. Der 9jährige Knabe 
wurde wegen wiederholt aufge
tretener Meläna untersucht. Auf
grund der bestehenden Splenomegalie 
erhob sich die Verdachtsdiagnose einer 
Varixblutung — nachdem eine häma- 
tologische Erkrankung ausgeschlos
sen wurde. Im Laufe der wiederhol
ten Ösophagusuntersuchung melde
ten sich keine auf Varix weisende 
Röntgenzeichen; normale Magen
darm-Passage. Ösophagogastrobulbo- 
skopie: nicht blutende Varizen im 
distalen Ösophagusdrittel, im Magen 
sickernd blutende multiple Erosionen. 
Nach einigen Tagen hörte die Blutung 
auf (Abb. 4 — 5— 6 ).

A b b . 1. Fall Nr I Kleinfingerbreite diagonal gelegene Varix in der Speiseröhre 
A b b . 2. Fall Nr 1 Präkardiale Varizen 

A b b . 3. Fall Nr 2 Duodenalgeschwür m it Blutung am oberen Rand  
A b b . 4. Fall Nr 3 Varizen in der Speiseröhre 

A b b . 5. Fall Nr 3 Varizen im unteren Drittel der Speiseröhre 
A b b . 6 . Fall Nr 3 Blutende Magenerosionen

A b b . 7 . Fall Nr 4  I. Atrophisch erscheinende Magenmueosa im Antrum vor dem Pylorus 
A b b . 8 . Fall Nr 4  I. Atrophisch erscheinende Magenmueosa im Corpus. Blutspur nach

der Biopsie
Ab b . 9. Fall Nr 5 Ehering im Magen bei der großen Kurvatur 
A b b . 10. Fall Nr 5 Ergreifen des Ringes m it der Biopsiezange 

A b b . 11. Fall Nr 5 Der entfernte Ring
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Fall Nr. 4. Bei dem 11jährigen 
Mädchen erhob sich wegen schwerer 
Eisenmangelanämie und zeitweise auf
tretender okkulter Blutung ein Ulkus
verdacht. Endoskopie: keine Blutungs
quelle im Ösophagus, Magen bzw. 
Duodenum, so daß ein peptisches 
Geschwür ausgeschlossen werden 
konnte. Der Befund der multiplen 
Magenbiopsien sprach für atrophi
sche Gastritis (Abb. 7 — 8 ).

Fall Nr. 5. Das 3jährige Mädchen 
verschluckte den Ehering seines Va
ters und wurde in eine Kinderchirur
gische Abteilung eingeliefert. Die wäh
rend der lwöchigen Beobachtungs
zeit mehrmals durchgeführten Kon- 
troll-Röntgenuntersuchungen zeigten, 
daß sich der Fremdkörper noch im 
Magen befindet; wir unternahmen des
halb einen Versuch zur endoskopi
schen Entfernung des Fremdkörpers. 
Das zur Routineuntersuchung von 
Erwachsenen dienende Instrument 
konnte in Intratrachealnarkose über
raschend leicht eingeführt werden. 
Im Magen waren mehrere Mukosa
verletzungen zu beobachten, die 
wahrscheinlich durch den sich frei 
bewegenden Ring verursacht worden 
sind. Den Ring erblickten wir am 
tiefsten Punkt der großen Kurvatur 
unter dem Saft. Mit dem Biopsie
löffel gelangten wir in das mittlere 
Drittel des Korpus und versuchten 
den Ring anzupacken. Beim Schließen 
des Löffels glitt aber der Ring immer 
wieder aus der Zange. Schließlich ge
lang es den Ring auf den offenen 
Löffel zu hängen und mitsamt des 
Instruments in den Ösophagus hoch
zuziehen. Die Kardia konnte leicht

passiert werden, in der Höhe des 
Ösophaguseingangs stieß aber der 
Ring auf ein Hindernis und rutschte 
vom Löffel ab. Mit der Fremd
körperzange eines unverzüglich ein
geführten starren ösophagoskops 
gelang uns schließlich die Entfernung 
des Eherings. Da keine Komplika
tionen auftraten, wurde das Mädchen 
nach zwei Tagen in beschwerdefreiem 
Zustand entlassen (Abb. 9 — 10—11).

B e s p r e c h u n g

Wie ersichtlich, kommen auch im 
Kindesalter gewisse, die Durchfüh
rung einer Endoskopie erfordernde 
Krankheiten vor. In der Mehrzahl der 
Kinderabteilungen fehlen aber die 
entsprechenden Instrumente und 
auch ein entsprechend gechultes 
Team. Eine Besserung dieser Lage ist 
von der Zusammenarbeit der endo
skopischen Zentren und der Kinder
abteilungen zu erwarten.

Über die Technik wird noch viel 
diskutiert. T e d e sc o  und Mitarb. [8 ] 
durchführten die Untersuchungen bei 
größeren Kindern meist ohne Nar
kose und bedienten sich eines spe
ziellen Kinderendoskops. G ra h a m  und 
Sc h w a r tz  [5] untersuchten auch 
Säuglinge ohne Narkose. Im Mangel 
vorangehender Erfahrungen mit dem 
Kinderendoskop hielten wir es als 
sicherer, die Untersuchungen in Nar
kose durchzuführen. Zur Anwendung 
des Fiberskops Typ GIF-D2 ermu
tigte uns die Tatsache, daß wir bei 
Erwachsenen, meistens ambulantär, 
mehr als 5000 ösophagogastrobul- 
boskopien ohne Komplikationen
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durchgeführt haben. A m e n t  [2 ] emp
fahl die Anwendung des Fiberskops 
Olympus Typ GIF-P2 sogar in blu
tenden Fällen; seinen Vorschlag be- 
grü ndete er damit, daß wäh rend das zur 
Untersuchung der Kinder früher ge
bräuchliche Instrument GIF-Pi nur in 
zwei Richtungen, das Fiberskop Typ 
GIF-P2 — ähnlich wie die für Erwach
sene hergestellten Instrumente GIF- 
D — in vier Richtungen bewegbar ist.

Die Vorteile der Endoskopie lassen 
sich in folgendem zusammenfassen:

In den Fällen Nr. 1 . und 2 . konnte 
die Blutungsursache mittels Röntgen
untersuchung nicht festgestellt wer
den, während die Endoskopie eine ätio
logische Diagnose lieferte. In Fall 
Nr. 1 . bildete der endoskopische Be
fund, aus dem die Anwesenheit der 
Varizen zu entnehmen war, die Grund
lage der Operationsindikation; in Fall 
Nr. 2. erwies sich anhand der fiber- 
skopischen Untersuchung die konser
vative Terapie als geeignet. In Fall 
Nr. 3. konnten die Ösophagusvarizen 
und die blutenden Magenerosionen 
ebenfalls nur mit dem Endoskop 
nachgewiesen werden. Der sich in 
Fall Nr. 4. erhobene Ulkusverdacht 
konnte anhand des Befundes der 
Ösophagogastrobulboskopie ausge
schlossen werden.

Unseres Erachtens, und dieselbe 
Anschauung vertreten auch M xjnte 
und G u t z e it  [6 ] muß die ösophago
gastrobulboskopie, falls andere Un
tersuchungsverfahren keine Diagno

se liefern, auch im Kindesalter, 
besonders bei Magenblutungen vor 
der Indizierung der Operation durch
geführt werden.

Die fieberskopische U ntersuchung 
könnte in der Kindergastroenterologie 
nebst dergenauen Diagnostizierung der 
blutenden Läsionen des oberen Verdau
ungstrakts bzw. der endoskopischen 
Frem dkörperentfernung auch in ande
ren Fällen eine wertvolle Hilfe leisten- 
wie z. B. bei der gezielten Biopsie.
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Results are presented regarding the caries reduction achieved over 
a 10 yr period using 250 mg F per kg o f  domestic salt, and compared with 
data from a fluoridated water area and from a control group. The frequency 
of caries-free children in the 4 to 6 , 7 to 11 and 12 to 14 age range in 
the experimental group rose from 8.00%, 4.74% and 1.43% to 46.75%, 
43.98% and 7.92% respectively, and dm ft and DMFT indices dropped 
from 5.35, 3.62 and 6.60 to 2.80, 1.45 and 3.65. There was no significant 
change in the percentage of caries-free children or in the indices o f the 
control group. The ratio of dmft and DMFT to teeth and the differences 
in the extent o f caries among specified teeth are also presented. The data 
support the assumption that fluroidated salt prevents dental caries both 
in deciduous and permanent dentitions. The results were similar as those 
obtained in a water fluoride area. The optimum and tolerated F  intake, 
water and salt ingestion, F intake from foods and the urinary F levels 
are also discussed.

Salt was first suggested as a vehicle 
for fluoride by Wespi [28] and in 
Switzerland fluoridated salt was put 
on sale with a F concentration of 
90 mg/kg from 1955 [29]. Production 
of salt containing 250 mg F/kg com
menced in one canton during 1970 
and in another in 1975 [8 ]. Initial 
results were worthy of attention, as 
they clearly showed a caries-inhibit
ing effect of fluoridated salt [4, 6 ]. 
Further studies with salt have been 
carried out in Colombia [7, 10] and 
Spain [7, 26].

In Hungary, a preliminary experi
ment was started in 1965 to solve 
the technical problems. Since 1966, 
a clinical trial has been conducted 
under realistic field conditions using 
different F-concentrations. In 1966,

salt containing 250 mg F (552 mg 
NaF); in 1968, 200 mg F (442 mg 
NaF); and in 1972, 350 mg F (773 
mg NaF) per kg was put on sale, 
and some of the results obtained have 
already been published [13, 14, 15, 17, 
18]. By 1976, after 1 0  years ex
perience with the 250 mg F/kg salt 
dosage, the data justify a detailed 
report on the practicability of the 
method

Me th o d

The salt which was fluoridated was 
that used by housewives for cooking [ 1 2 , 
2 0 ]; it is therefore termed “domestic salt” 
rather than “ table salt” . Restaurants, 
common kitchens, student canteens, nur
sery and school kitchens employ the same
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preparation (visible salt). The salt used 
by bakeries and the food industry (hidden 
salt) was not fluoridated. Fluoride is 
added to  the salt by spraying concentrated 
N aF  solution over a layer o f  NaCl running 
on a  conveyor belt.

F  concentration of salt, water, urine, 
vegetables, fruits, cereals, egg, meats, 
m eat tissues, soups, cooked vegetables 
and dishes of meat served w ith cereals 
or vegetables was determined by the 
Orion ion-specific electrode m ethod. Meat 
tissues were separated from bone, fat, 
tendons and membranes. A ll foods, raw 
or cooked, were cut into small pieces, then 
spread in a thin layer and dried under 
infrared light to constant weight. The dry 
m aterial content was calculated, and the 
m aterial then burnt to ash. From these, 
basic solutions were made and aliquots 
were adjusted to pH 5.5 w ith  acetate 
buffer and the F content determined using 
the direct potentiometric m ethod. Eval
uation o f data was done b y  the help 
o f a calibration curve. I t  was essential 
to  know the F content o f the above foods 
and fluids to evaluate the effectiveness 
o f sa lt fluoridation.

The fluoridated salt is marketed in 
villages where no other salt is available. 
B y th is “compulsory” measure a similar 
situation is created as with the fluoridation 
o f drinking water. The F  content of 
drinking water in both the experimental 
and control villages was 0 . 2  ppm.

D en tal examinations were performed 
each year during the last 2 w eeks of May, 
when the subjects were exam ined by two 
team s, each consisting o f a dentist and 
chairside assistant; neither team  was in
formed o f the other’s findings. Results 
were computerized, the caries data being 
expressed as dmft and DM FT indices 
(average number of decayed, missing and 
filled deciduous and permanent teeth per 
child; dm ft symbolizing deciduous and 
DM FT permanent teeth).

Ch il d r e n

Table 1 shows the number and 
age of participating children. Initially 
there was only one control village 
but later two more were included. 
The examined children in the ex
perimental group are representative 
of the village as around 500 normally 
reside there with only small yearly 
fluctuations. To obtain a more accu
rate comparison of the cariostatic 
effect of salt, a further group was 
examined in 1977 from an area 
where the water contained at least 
1 ppm F for 27 years [1 , 22].

R esu lts

Caries-free children. As shown in 
Table II, the number of caries-free 
children in all three fuoridated age 
groups rose significantly, although 
there was no change in the control 
group.

The dmft and DMFT indices. The 
average number of decayed, missing 
and filled deciduous and permanent 
teeth per child is shown in Table III. 
When the experiment started in 1966, 
the dmft index for the experimental 
group aged 4 to 6  was 5.35, and ten 
years later this had dropped to 2.80, 
corresponding to a decrease of 48%. 
The differences between experimental 
and control village indices in 1976 
was 3.18, a difference of 53%. In 
the 7 to 11 year age-range, the 
experimental DMFT index was 3.62 
in 1966, and ten years later it had 
been reduced to 1.45, a decrease of
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T a b l e  I
Number and age of children examined

Age* ran g e
F lu o r id a te d  s a l t  250 m g/kg

W a te r  f lu o r id e  
1 p p m C ontro l

**1966 **1976 **1977 **1967 **1976

4— 6 M 4.06 4.6 4.09 4.06 4.06
N 62 77 55 78 311

7 -1 1  M 8.05 8.07 8.09 8.09 8.06
N 190 158 340 236 1041

12 -1 4  M 12.06 12.08 12.06 12.03 12.06
N 140 82 250 2 1 2 606

Total N 392 317 645 526 1958

Exact data for M 3.10 3.05 4.01 4.00
2— 6 N 82 137 — 92 424

* =  N ext birthday 
** =  Year of examination  
M =  Mean age: years and month 
N =  Number

T a b l e  I I

Cai'ies-free children, per cent

A ge ran g e
F lu o r id a te d  s a l t W a te r  f lu o rid e C ontro l

1966 1976 1977 1967 1976

*C
O1 8.06 46.75 60.08 11.54 13.82

7—11** 4.74 43.98 52.65 12.71 17.91
12—14** 1.43 7.92 23.60 0 0.82

* =  Deciduous dentition  
** =  Permanent dentition

T a b l e  I I I

Average number o f  decayed, missing and filled deciduous and permanent teeth per child

A ge ran g e
F lu o r id a te d  s a l t W a te r  f lu o rid e C ontro l

1966 1976 1977 1967 1976

4— 6  dmf 5.35 2.80 1.37 5.94 5.98

7—11 DMF 3.62 1.45 1.06 3.35 2.80
12 -14 6.60 3.65 2.58 7.33 7.20

Exact date for
2  — 6  dmf 4.18 1.43 — 5.19 4.56

dmf =  Decayed, missing or extractions indicated and filled

Ada Paediatrica Academiae Scientiarum H unvaried? 19, 1978



322 К . Tóth: Salt fluoridation

60%. Comparing the 1976 indices 
from experimental and control vil
lages, a difference of 1.35 (48%) was 
evident. In the 1 2  to 14 year age- 
range the experimental DMFT index 
was 6.60, and ten years later this 
had dropped by 45% to 3.65. Com
parison of the 1976 data shows a 
difference of 3.55 (49%).

The ratio of dmft and DM FT to 
the number of teeth examined is shown 
in Table IV. In the experimental 
group the ratio dropped significantly 
when compared to that of 1966. In the 
control group no change could be seen.

The cariostatic effect of fluoridated 
salt could also be demonstrated by 
differences in caries among the various

T a b l e  I V

R atio  o f  decayed, missing and filled deciduous and permanent teeth to the teeth
examined, per cent

Age range
Fluoridated salt Water fluoride Control

1966 1976 1977 1967 1976

4 6* 26.77 11.30 7.41 29.68 30.37

7 11** 27.53 12.59 8.59 26.86 22.90

12— 14** 25.61 14.77 10.34 29.68 28.42

* =  Deciduous dentition  
** =  Permanent dentition

T a b l e  V
Differences in the extent o f  caries among the different types o f permanent teeth per

1 0 0  children, aged 1 2  to 14 years

Tooth Water fluoride Fluoridated salt Control

M, 12.2 12.1 33.9

Mi 71.6 126.2 166.5

PM2 U pper jaw 5.8 7.9 36.4

PMi 6.6 7.9 41.9

C 0.2 0 5.7

L I 7.0 10.3 67.6

Cl 4.2 12.1 78.0

Cl 0.2 0 6.2

LI 0.2 0 4.5

C Lower jaw 0.2 0 0.7

PMt 1.2 6.1 5.9

PM2 6.2 8.5 18.9

112.6 151.8 183.6

M2 30.4 32.3 76.7

C l =  Central incisor; LI =  Lateral incisor; C =  Canine; PM =  Premolar; 
M =  Molar
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permanent tooth types in 12 to 14 
year old children. In Table V, the 
data relate to scores per 1 0 0  children. 
After ten years, no caries was found 
on the upper canines or the lower 
incisors and canines. All other speci
fied teeth had a lower caries attack 
in the experimental group as com
pared to the controls.

D isc u ssio n

The caries inhibiting effect of fluori
dated domestic salt was obvious not 
only in the permanent but also in 
the deciduous dentition. The original 
age-range of the experimental and 
control groups was 2  to 6  years but 
for comparison with those exposed to 
F in drinking water for a lifetime 
the age was reduced to 4 years. The 
original data are shown in Tables I 
and III.

As seen in Table I, there was a 
difference in the mean age of children 
aged 2  to 6  years between the experi
mental and control groups in 1976, 
the children in the experimental 
group being 7 months younger. No 
significant age difference could be 
observed in the 7 to 14 age group. 
The number of children examined in 
all groups varied, as in 1976 more 
control subjects were examined. Sta
tistical analysis of the experimental 
and control data for 1976 yielded 
for the age group 2 — 6  years: t =  7.39 
(P <  0.05%); for the age group of 
7 -1 1 :  t =  2.51 (P <  1%); and for 
the age group of 12 — 14 years: 
t =  8.24 (P <  0.05%). Thus the

differences between indices was 
significant in all the three age 
groups.

After ten years, in the fluoridated 
salt group the percentage of caries- 
free children increased while the 
dmft and DMFT indices decreased 
significantly. The level of caries reduc
tion observed in naturally fluorided 
areas could not be reached although 
the variations were small (Tables II, 
III, IV and V). This may have been 
due to two factors, i.e. either that 
salt fluoridation commenced only ten 
years previously, or because the F 
concentration was not adjusted to 
a level high enough to ensure ingestion 
of the optimum amount.

Optimum and tolerated intake of 
fluorine has been studied on the 
basis of body weight, and the calorie 
and fluid requirements o f subjects 
belonging to different age groups [9, 
16]. As the main F-source is normally 
the drinking water, that amount of 
F which is ingested daily with drink
ing water containing 1 ppm F should 
be considered optimal. This amounts 
to 0.045 mg per kg body weight in 
infants, and decreases with age to
0.026 — 0 .0 2 0  mg in adults i.e. half 
that for infants on a mg/litre basis. 
When calculating an upper limit, 
excessive intake should also be borne 
in mind. During the first eight years 
of life, the excess intake per day 
cannot exceed 1.72 mg (in adults 5.8 
mg), even if the water contained 1.5 
ppm F. Salt fluroidation, as an alter
native to water fluoridation, should 
be based on the knowledge of the 
maximum permissible individual dose
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of F per day and the maximum 
individual ingestion of salt [1 1 ].

Drinking water ingestion by chil
dren was critically reviewed by Mar- 
thaler [5]. He found that individual 
levels of ingestion were obliquely 
distributed with the bulk of the 
population ingesting less water, al
though a small percentage consumed 
a great amount. We found [25] the 
same in smelters during work (their 
ingestion of protective drinks being 
monitored summer and winter; Table
VI). Here, 2.06% of the subjects 
ingested over 5 litres per day, i.e. 
with water containing 1 ppm F, 
about 2  % consumed 5 mg F or more 
daily.

Similar results were obtained for the 
intake of domestic salt [2 0 ] per kg 
body weight/day, with 0.83% taking 
excessive quantities (Table VI).

The diet is mostly low in F [2 , 24]. 
According to our data [24] the daily 
dietary intake in Hungary contains 
at most about 0.39 mg per kg of F 
(Table VII). The amount of F 
ingested with food is unpredictable 
[27]. Nevertheless, human urinary 
concentrations depend on, and in 
fact are nearly equivalent numerically 
to, the drinking water concentrations 
[3, 19, 21, 22]. Thus, the important 
role of water as a main source of F 
is supported by the urinary F level.

Studies of salt ingestion are diffi
cult to undertake. The first question 
to be decided is the kind of salt that 
has to be fluoridated ? We are fluori
dating the domestic salt, but it was 
a surprise to find that considerable 
amounts of salt purchased for house

hold use were not ingested, more 
than 60% of each purchase being 
discarded [2 0 ]. Furthermore the more 
industrial foods are consumed, the 
less the domestic salt ingestion. The 
decision as to which kind of salt 
should be fluoridated is really a 
question of philosophy and policy. 
If the salt used in bakeries and the 
food industry were fluoridated, this 
would amount to a compulsory 
measure. Consequently that problem 
must also be taken into consideration 
before the introduction of large scale 
production of a homogeneous and 
stable fluoridated salt [7].

The urinary concentration of F is 
a convenient and established method 
of estimating F intake by a popula
tion, group or individual [3, 7, 23]. 
Urinary F concentration can vary 
throughout the day because a single 
dose of fluoride is excreted in a few 
hours [3, 21]. Thus a spot sample of 
an individual will not reflect his F 
ingestion. It is more meaningful if 
two fractions (a.m. and p.m.) are 
obtained from the individual, and the 
F concentration of the pooled urine 
is determined. This technique is suit
able for large-scale monitoring of F 
ingestion with salt. When salt con
taining 200 or 350 mg F per kg is 
ingested for months or years, the 
urinary F level also increases. Table 
VIII shows the results of our ex
periment. Here the 250 mg F (since 
1966) and the 200 mg F (since 1968) 
grrups had reached a steady state 
but in spite of the prolonged ingestion 
of the salt we do not see sufficient 
F concentrations in the urine. The
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T a b l e  VI
Water and domestic salt ingestion per kg body weight

N NN

Mean body weight 
kg Mode Median Mean SD Mean -j- 3 8D

water, ml

97 291 6 9 .0 2 2 .9 3 0 .2 3 5 .2 16 .0 8 3 .2  =  2 .0 6 %

domestic salt, gram

2 4 2 581 5 5 .6 0 .0 2 0 0 .0 6 0 0 .0 6 6 0 .0 3 7 0 .1 7 7  = 0 . 8 3 %

N =  Number o f persons observed 
NN =  Number o f observations (days)

T a b l e  V II 
F content o f foods

Mode Median Mean SD

mg/kg

Foods without fish 0 . 1 2 0.16 0.28 0.14
with fish 0 . 1 2 0.17 0.39 1 . 0 2

Dishes of cooked food 0.14 0 . 2 0 0 . 2 1 0.09

350 mg F group, however, had been 
consuming that concentration since 
September 1972, and in the urine of 
adults the expected level of F has 
been obtained.

T a b l e  V III
Urinary F levels after long term consump
tion o f fluoridated salt (200, 260 and 350 

mg F per kg salt), mg per litre

F in salt Age range
F

concentration 
mean ±  SD

2 0 0  mg/kg 2 - 1 4
Adults

0.75 ±  0.32 
0.69 ±  0.31

250 mg/kg 2 - 1 4
Adults

0.86 ±  0.35 
0.85 ±  0.45

350 mg/kg 2 - 1 4
Adults

0.73 ±  0.20 
1.10 ±  0.49

Co n c l u s io n

Long term use of fluoridated do
mestic salt prevents dental caries not 
only in the permanent but also in 
the deciduous dentition. The effective
ness of fluoridated salt is similar to 
that which could be observed after 
drinking water with optimum F con
tent. Unfortunately, to adjust salt 
to an adequate F concentration is 
difficult and may only be achieved 
by studying the dietary and nutri
tional habits of the group involved. 
In the case of fluoridated domestic 
salt, an approximate estimate of salt 
ingestion can be done from the 
quantity of salt sold, 60% of which
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is known to be discarded. Thus 
urinary tests for fluoride ingestion 
may be monitored accurately. How
ever, the greater the consumption of 
industrial foods the more difficult it 
is to decide which salt was to be 
fluoridated and to estimate the daily 
ingestion. If salt other than that 
used in households is to be fluori
dated, the decision is more or less a 
question of philosophy and policy.
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Sprungseilübung: eine neue physikalische 
Belastungsmethocle bei asthmatischen Patienten

Von

J .  K e l e m e n , G y . P ó d e r  und I . R o m h á n y i

I. Kinderklinik der Medizinischen Universität Semmelweis, Budapest 

(Eingegangen am 3. März 1978)

Bei im Durchschnitt 8  % jäh rigen asthmatischen Kindern beiderlei 
Geschlechts, die auf Belastung m it Bronchospasmus reagierten, wurden 
bei Sprungseilübung vergleichende Belastungsuntersuchungen durchgeführt. 
Der sich nach den Sprungseilübungen entwickelte Bronchospasmus war 
ausgeprägter und dauerhafter, als nach der traditionellen Fahrrad-Ergo
meter Belastung.

Die an Asthma bronchiale leiden
den Kinder — und auch ihre Um
gebung — beunruhigt die Tatsache, 
daß sich bei ihnen nach körperlicher 
Anstrengung unter Umständen Dys
pnoe entwickelt.

H e r x h e i m e r  [3] und P e a r s o n  [10] 
waren die ersten, die zur Untersu
chung des bei Asthmakranken unter 
Wirkung einer physikalischen Bela
stung zustandekommenden Broncho-' 
spasmus objektive Methoden anwen
deten. Die Erscheinung wird von 
einigen Autoren belastungsbeding
ter Bronchospasmus [2 , 7, 16, 18], 
von anderen belastungsbedingstes 
Asthma (Exercise-induced Asthma) 
genannt [4, 8 , 9, 14]. Zur Unter
suchung der Reaktion dient die Be
stimmung von verschiedenen Atem
funktionswerten nach 6  —8 minütiger 
physikalischer Belastung: FEVX (in 
der ersten Sekunde der forcierten, 
raschen Exspiration gemessenes Vo
lumen), PEFR (Exspirations-Maxi
malfluß), dynamische Compliance

(Dehnbarkeit der Lunge) und Resi
stance (Atemwegswiderstand).

In der Praxis werden folgende Be
lastungstests angewandt : Treppenstei
gen, Laufen, Spaziergang, Fließband
test (Treadmill) und die am häufigsten 
gebräuchliche Methode, das Fahrrad- 
Ergometer; das letzterwähnte Ver
fahren eignet sich zur Bestimmung 
der Leistung in den verschiedenen 
Belastungsstufen in mKp/sec bzw. 
Watt/sec [8 , 9, 11, 1 2 , 18].

In den ersten 1 — 2  Minuten der 
Belastung meldet sich eine vorüber
gehende Bronchusdilatation [6 ]. Im 
Falle einer 6  — 8  Minuten lang dauern
den Belastung entwickelt sich der 
Bronchospasmus meistens nach 3 — 5 
Minuten, mitunter aber nur nach 10 
oder sogar 20 Minuten.

Der belastungsbedingte Broncho
spasmus meldet sich nicht bei allen 
Asthmatikern [12]. Seine Auslösbar
keit und Intensität hängt in erster 
Linie vom Belastungstyp und weni
ger von der Belastungsdauer bzw. der
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Schwere der Krankheit sowie der 
Dauer und der Intensität der Be
lastung ab [14]. Im Material von 
Sly [16] betrug die Prozentzahl der 
Fälle, in denen sich nach Spaziergang 
ein Bronchospasmus entwickelte 39%, 
während S il v e r m a n  und A n d e r s o n  
[14] die Erscheinung nach freiem 
Laufen in 75% ihrer Fälle beobach
teten. A n d e r s o n  und Mitarb. [1] 
wandten bei einem Patienten einmü
tige verschiedene Belastungen — 
Schwimmen, Ergometer, Treadmill 
und freies Laufen — mit identischer 
Intensität an. Das Maß der Reaktion 
erhöhte sich folgender Reihenfolge 
nach: Schwimmen, Ergometer, Tread
mill, und freies Laufen; die Effekti
vität des letzterwähnten Belastungs
typs haben auch andere Autoren 
beobachtet [6 , 11, 17].

Die Ursache der unterschiedlichen 
Ergebnisse der verschiedenen Bela
stungstests und auch der Pathomecha- 
nismus sind ungeklärt. Angesichts 
dieser Tatsache und davon ausgehend, 
daß in diesem Mechanismus eventuell 
auch die Qualität der Bewegung (z. B. 
Rütteln) eine Rolle spielen könnte, 
wandten wir bei unseren Asthma
kranken versuchshalber einen neuen 
Belastungstest an.

M e t h o d i k

D as Sprungseil gehört unter die Lieb
lingsspielzeuge der Kinder; Sprungseil
übungen beanspruchen wenig Platz und 
die »Ausrüstung« ist einfach. Diese be
kannten Umstände sowie die Tatsache, 
daß sich an dieser Bewegung der ganze 
Körper beteiligt, veranlaßten uns zur Er

probung der Sprungseilübung als Bela
stungstest. Kinder, die das Spiel nicht 
kannten, hatten vor der Untersuchung 
eine Möglichkeit sich zu üben. D ie B e
lastungen fanden in den Vonnittagsstun
den statt, die Belastungsdauer betrug 8  

Minuten, die Frequenz des Hüpfens mach
te rund 80/min aus. Diese spielerische Be
lastung m achte allen Kindern Freude und 
sie tolerierten die Übungen gut. In  un
serem Untersuchungsmaterial befanden 
sich 8  an Bronchialasthma leidende, auf 
Belastungen m it Bronchospasmus reagie
rende Kinder. Die Patienten waren vor 
der Untersuchung symptomfrei und er
hielten vor der Belastung 3 Tage lang 
keine Antiasthmatika. Vor der Belastung 
wurden die Ruhe-FEV,-Werte — die 
höchsten Werte von 3 nacheinander fol
genden Messungen — sowie die Ruhe- 
Pulszahl bestimmt; danach folgten Sprung
seilübungen 8  Minuten lang und schließ
lich nach 1 — 3 — 5—10—20 und 30 Minu
ten abermals Pulszahl und FEV,-Bestim 
mungen. Am nächsten Tag kam es zu 
einer neuen, ebenfalls 8  Minuten lang 
dauernden Belastung mit dem Fahrrad- 
Ergometer; die FEV,-Werte wurden eben
so wie oben beschrieben vor und nach 
der Belastung bestimmt. Das Maß der 
Belastung bestimmten wir aufgrund der 
früher ermittelten, Bronchospasmus aus
lösenden Stufe, im allgemeinen m it einer 
Intensität von 1 — i y 2 W att/kg. Für eine 
positive Reaktion wurde eine im Vergleich 
zum Ausgangswert 30% übertreffende 
Verringerung des FEV, betrachtet. Kon- 
trollhalber wurden bei einer aus 1 0 , durch
schnittlich 9jährigen (6—14jährigen), ge
sunden Kindern bestehenden Gruppe beide 
Belastungstests angewendet.

E r g e b n is s e

Die Sprungseilübungen wurden von 
beiden Gruppen gut toleriert, die 
Pulszahl übertraf nach der Unter
suchung den Wert von 170/min nicht.
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Der bei einem asthmatischen Mäd
chen am Ende der Belastung auf
getretene asthmatische Anfall konnte 
mit Terbutalin gelöst werden. Die 
Verringerung des FEVX betrug in 
diesem Fall mehr als 50% des Aus
gangswertes. Durch die Sprungseil
übung wurde in sämtlichen Fällen

ein Bronchospasmus ausgelöst. Das 
Maß der Verringerung der FEVj- 
Werte betrug wesentlich mehr als 
30% des Ausgangs wertes; die durch
schnittliche FEVj-Verminderung 
machte 41% aus im Gegensatz zu 
den nach der Fahrrad-Ergometerbe
lastung ermittelten Durchschnitts-

ml ml

F i g . 1. Belastungsbedingter Bronchospasmus bei asthmatischen Kindern. I. Ergom eter;
II. Sprungseilübung

F ig . 2. Belastungsteet bei gesunden Kindern. I. Ergometer II. Sprungseilübung;
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wert von 32% (Abb 1). Eine nicht 
ausgeprägte FEVj-Verminderung 
konnte nach den Sprungseilübungen 
nur in 2 unserer Fälle verzeichnet 
werden. 30 Minuten nach den Sprung
seilübungen ließen sich dagegen nur 
in zwei Fällen Ruhewerte registrieren, 
während nach der Fahrradbelastung 
die Zahl dieser Fälle 5 ausmachte. 
Das bedeutet, daß der sieh nach 
Sprungseilübung entwickelte Bron
chospasmus nicht nur ausgeprägter, 
sondern auch dauerhafter ist, als 
nach der Fahrradbelastung. Was die 
Ergebnisse der 10 Kontrollkinder an
belangt, waren weder auf Broncho
spasmus weisende Werte, noch mehr 
als 10% des Ruhewertes ausmachen
de Verringerungen der FEV1 vorzu
finden (Abb. 2 ).

B e s p r e c h u n g

Der Pathomechanismus des bela
stungsbedingten Bronchospasmus der 
Asthmatiker ist ungeklärt. Die ver
schiedenen Hypothesen — Hyper
ventilation, Hypokapnie, Azidose — 
konnten nicht bestätigt werden [1 , 
6 ]. A n d e r s o n  und Mitarb. [1] konn
ten mit 6 minütiger Ganzkörpervi
bration keinen Bronchospasmus aus- 
lösen. Die Ursache des Freiwerdens 
der den Bronchospasmus auslösenden 
Mediatorsubstanzen ist somit unbe
kannt. Die Erfahrungen haben ge
zeigt, daß durch verschiedene Be
lastungen — vor allem durch Laufen, 
aber auch durch Fließband (Tread
mill) und Fahrrad-Ergometer — un
ter Umständen ein Bronchospasmus

ausgelöst werden kann. Der Broncho
spasmus wird aber nur durch eine 
entsprechende Zeit lang dauernde und 
entsprechend intensive Belastung aus
gelöst, und auch die Atemfunktions
parameter müssen nach der Belastung 
in entsprechenden Zeitpunkten re
gistriert werden.

In der Praxis werden alle drei 
der oben angeführten Belastungs
tests angewandt, A n d e r s o n  und Mit
arb. [1 ] sowie J o n e s  [6 ]. halten aber 
das Laufen für das effektivste Ver
fahren, da nach ihren Ergebnissen 
die Änderungen beim durch das Lau
fen ausgelösten Bronchospasmus am 
ausgeprägtesten waren. Im Besitz 
dieser Daten entschlossen wir uns, 
die Sprungseilübungen, die ebenso 
wie das Laufen den ganzen Körper 
in Bewegung bringen und obendrein 
auch noch eine gewisse schüttelnde 
Wirkung erzeugen, zur Belastung aus
zuproben.

Unsere Asthmakranken, die bei 
Ergometer-Belastung eine positive 
Reaktion aufwiesen, reagierten auch 
auf die Sprungseilübung mit Broncho
spasmus. Gleichzeitig betrug die Än
derung des FEVi der 1 0  gesunden 
Kinder weniger als 10% der Ruhe
werte — dies entspricht den Beob
achtungen von S il v e r m a n  und A n 
d e r s o n  [14], laut der die nach Be
lastung auftretende Verminderung 
des PEFR-Wertes bis 1 0 % als nor
mal gilt.

Beim Vergleich der Fahrrad-Ergo
meter und der Sprungseil-Belastung 
stellte es sich heraus, daß der nach 
dem letzterwähnten Test aufgetretene 
Bronchospasmus wesentlich ausge
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prägter ist. Die Beruhigungszeit, wäh
rend der, der den Bronchospasmus 
ausdrückende Parameter — in un
seren Untersuchungen der FEVj- 
Wert — wieder die Ru he werte er
reicht, lag im allgemeinen zwischen 
10 und 20 Minuten [6 , 7]. Nach der 
Sprungseilübung verlängert sich da
gegen dieses Intervall, weil innerhalb 
von 30 Minuten eingetroffene Ruhe
werte nur in 2 Fällen registriert wer
den konnten.

Somit darf behauptet werden, daß 
sich die Sprungseilübung zur Her
beiführung des belastungsbedingten 
Bronchospasmus der Asthmatiker un
bedingt eignet und sich unter den 
gegebenen Verhältnissen auch als vor
teilhafter erweist als das Laufen.
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Behandlimgsmögliclikeiten grosser 
Nabelschnurbriiche und paraum bilikaler 

Bauch wand d efekte
Von

C. J a n n e c k  und W. V. E k e s p a r r e

Kinderkrankenhaus Walddörfer, Hamburg 

(Eingegangen am 1. April, 1978)

Nabelschnurbruch und paraumbilikaler Bauchwanddefekt sind frühe 
embryonale Hemmungsmißbildungen unterschiedlicher Genese. Hinsichtlich  
ihrer therapeutischen Problematik jedoch sind sie als Einheit zu beurteilen. 
Die zur Zeit erfolgversprechendsten Behandlungsmethoden werden unter 
Zugrundelegung eigener Beobachtungen bei insgesamt 72 Neugeborenen 
m it einem vorderen Bauchwanddefekt aufgezeigt. Bei 49 Kindern lag 
ein Nabelschnurbruch, bei 23 Neugeborenen eine paraumbilikale Bauch
wandlücke vor. Zur Beseitigung übergroßer Bauchwanddefekte wird die 
Anwendung eines freitransplantierten Coriumlappens empfohlen, den wir 
erstmals 1974 beim Kind angewandt haben, und dessen W ertigkeit durch 
Behandlungsverlauf sowie durch Nachkontrollen bei 12 Kindern doku
mentiert wird.

Nabelschnurbruch und paraumbili
kaler В auch wanddefekt sind die Fol
ge einer embryonalen Entwicklungs
störung bei der Ausbildung des vor
deren Bauchwandgefüges. Unter
scheiden sie sich auch grundsätzlich 
hinsichtlich ihrer Ätiologie, der kli
nischen Symptomalogie, wie auch 
durch die Art ihrer Behandlung, so 
ist ihnen eines gemeinsam: der per
sistierende Bauchwandbruch. Er ist 
gekennzeichnet durch einen, das 
Bauchdeckenniveau überragenden Tu
mor unterschiedlicher Größe, bei dem 
die Cutis den Bruchsack darstellt, 
der das vorgelagerte Intestinum zwar 
bedeckt, es aber gegen Traumen nicht 
zu schützen vermag (Abb. 1). Wachs
tum der Bauchorgane und inter
mittierende intraabdominelle Druck
steigerung führen zu einer Vergröße

rung der Herniation, die eine zuneh
mende Instabilität der Bauchhülle 
wie auch die Möglichkeit einer Pas
sagestörung nach sich zieht. Nicht 
zuletzt erfordert der große Bauch
wandbruch auch aus kosmetischer 
Sicht eine operative Intervention mit 
dem Ziel der sicheren Bauchdecken
stabilisierung und der Normalisierung 
des Abdominalreliefs.

Es ist Anliegen dieser Arbeit die 
allgemeinen Behandlungsrichtlinien 
für den Nabelschnurbruch und den 
paraumbilikalen Bauchwanddefekt 
aufzuzeigen, insbesondere aber ein 
Verfahren anzugeben, daß sich zur 
Beseitigung übergroßer Bauchwand
hernien unterschiedlicher Genese aus
gezeichnet bewährt: Die freie Trans
plantation eines aus dem Narbenbe
reich gewonnenen denaturierten Co
riumlappens [6 , 8 ].
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A b b . 1. Riesiger Narbenbruch nach paraumbilikalem Bauchwanddefekt bei einem 3jähri-
gen Mädchen

N a b e l sc h n u r b r t jc h

(Bisher gebräuchliche Bezeichnun
gen: Omphalozele, Exomphalos, Am- 
niozele).

Der Nabelschnurbruch ist eine 
Hemmungsmißbildung, an der Bauch
wand, Bauchorgane und die Nabel
schnur gleichermaßen beteiligt sind. 
Die Zeitspanne der Entwicklungsstö
rung umfaßt die 6 . —12. Eetalwoche, 
in der die Darmschlingen in Form 
der »Nabelschleife« das Coelom auch

unter psychiologischen Bedingungen 
überragen. Aus bislang unbekannter 
Ursache kann die Retraktion der 
Darmschlingen und eine Verkleine
rung des Nabelringes ausbleiben, was 
die Persistenz eines Nabelschnur
bruches zur Folge hat. Er ist eine 
echte Hernie, bei der das Peritoneum 
die innere, das Amnion und die War- 
thonsche Sülze die äußere Bruchsack- 
hiille bilden. Kennzeichen der frühen 
Entwicklungsstörung ist das Mißver
hältnis zwischen dem kleinen Abdo
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men und dem großen Volumen der 
vorgelagerten Intestinalorgane (ech
ter Nabelschnurbruch). Hiervon gren
zen D rachter [1] und R a is c h  [1, 2] 
den sog. »einfachen Nabelschnur
bruch« ab, der durch einen kleinen 
Nabeltumor bei normal ausgebildeter 
vorderer Bauchwand gekennzeichnet 
ist. Die Entstehung dieser Bruch
form weist auf einen Zeitpunkt, zu 
dem die Entwicklung der vorderen 
Bauchwand bereits abgeschlossen ist 
und die Darmorgane lediglich infolge 
eines mäßig erweiterten Nabelringes 
zu prolabieren vermögen.

Der bei der Geburt noch transpa
rente Bruchsack ermöghcht für we
nige Stunden eine Differenzierung sei
nes Inhalts (Magen, Leberanteile, 
Milz, Darm), um dann rasch durch 
Eintrocknung oder Keimbesiedlung 
an Durchsichtigkeit zu verlieren.

Die Häufigkeit des Nabelschnur
bruchs wird nach S in g e r  [14] mit 
1 — 5 : 1 0  000 angegeben, womit er

eine relativ seltene Fehlbildung dar
stellt. Demgegenüber ist die Frequenz 
(60%) intestinaler, kardialer, pulmo
naler wie auch urogenitaler Begleit
mißbildungen, von denen nach R e h 
b e i n  und S c h ä f e r  [1 2 ] etwa 40% 
lebensbedrohlich sein können, von 
entscheidender klinischer wie auch 
prognostischer Bedeutung. Gefürch
tete Komplikationen des Nabelschnur
bruchs sind in absteigender Wertig
keit:

1. Ruptur des Bruchsacks (Abb. 2 )
2 . Mechanischer Ileus,
3. Durchwanderungsperitonitis bei 

erhaltenem Bruchsack.
Während bei postpartal intakter 

Bruchsackhülle eine Verletzung der
selben durch sorgfältige pflegerische 
Maßnahmen vermeidbar ist, schafft 
die intrauterine Ruptur eine Situa
tion, die sowohl hinsichtlich ihrer 
Prognose als auch der Therapie der 
der paraumbilikalen Bauchwandspal
te gleicht.

A b b . 2. Postnatal ru p t ie r te  Omphalozele
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B e h a n d l u n g

Es ist schwierig ein allgemein gül
tiges Behandlungsschema für den 
großen Nabelschnurbruch aufzuzei
gen, da nicht nur die Relation zwi
schen Volumen der Hernie und Größe 
des Abdomens, sondern auch der 
Durchmesser der Bruchpforte von 
Bedeutung ist. Galt vor 15 Jahren 
die alleinige operative Behandlung 
als aussichtsreich, so gewinnt basie
rend auf den Beobachtungen von 
G r o b  [4] das konservative Vorgehen 
zunehmend an Bedeutung. Voraus
setzung hierfür ist:

1. ein intakter Bruchsack,
2. eine Bruchpforte, die nicht klei

ner sein darf, als ein Drittel des 
größten Umfangs der Amniozele,

3. ein unbehinderter Mekoniumab
gang.

Somit stellt die dem Abdomen 
breitbasig aufsitzende Omphalozele 
stets die Indikation zur konservati

ven Behandlung, die bei der »Pilz- 
form« des Nabelschnurbruchs nur un
ter Beachtung der angegebenen Para
meter indiziert ist. Schwere pulmo
nale und kardiale Begleitmißbildun
gen erfordern wegen des hohen Ope
rationsrisikos zwangsläufig eine kon
servative Haltung. Ziel der konser
vativen Behandlung ist neben der 
Stabilisierung des Bruchsacks die 
langsame Reposition der Bauchorgane 
bei gleichzeitiger Erweiterung der 
Bauchdecken. Wir gehen hierbei fol
gendermaßen vor:

Die Nabelschnur wird mit einem 
sterilen Seidenfaden umschlungen, der 
unter leichtem Zug an der Decke des 
Inkubators fixiert wird. Hierdurch 
wird das Abdomen entlastet und zu
gleich ein Umkippen des Bruchs ver
hindert. Weiterhin erleichtert diese 
Streckung das Zurückgleiten der In
testinalorgane. Wir glauben zudem, 
daß durch den leichten Dauerzug die 
Ausdehnung der Bauchdecken unter
stützt und beschleunigt wird.

A b b . 3. Breitbasige Amniozele. Der Nabelschnurrest wird am Dach des Inkubators unter
leichtem Zug aufgehängt
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A bb . 4. »Pilzförmiger« Nabelsehnurbrueh m it enger Bruchpforte

Um den Bruchsack zu festigen, 
nehmen wir in den ersten Lebens
stunden einen einmaligen Anstrich 
mit 2%iger Mercurochromlösung vor. 
Er ist ausreichend, um dem Bruch
sack innerhalb weniger Stunden eine 
feste pergamentähnliche Konsistenz 
zu verleihen. Die Gefahr einer Queok- 
silberintoxikation wie sie H e u l e  
und Mitarb. [7], R a v it c h  [11] und 
andere nach wiedei holten Mercuro- 
chrom-Pinselungen beobachteten, 
wird durch die einmalige sparsame 
Anwendung des Adstringens sicher 
ausgeschlossen. Zur Infektionspro
phylaxe wird täglich 1 —2mal éin 
antibiotikahaltiger Puderspray auf
getragen. Die Wahl des Chemothera
peutikums sollte heute, wie S in g e r  
[14] zu recht betont, wegen der Ver

schiedenheit der Hauskeime indivi
duell vorgenommen werden.

Nach Abfallen der Nabelschnur be
steht die Möglichkeit, am Nabel
schnurrest einen neuen Faden, wieder
um unter leichtem Dauerzug anzu
bringen, oder die Basis des Bruchsacks 
durch eine zirkulär angewickelte ste
rile Mullgaze zu stabilisieren. Bei 
breitbasigem Nabelschnurbruch kann 
die Umwicklung des Abdomens mit 
einer elastischen Binde erwogen wer
den. Tachypnoe, Zyanose und zu
nehmende Unruhe des Säuglings nach 
der Bandage sind stets als Zeichen 
eines zu forcierten Repositionsver
suches zu werten.

Nach 2 — 4 Wochen löst sich in der 
Regel der Bruchsackschorf ab um 
eine Granulationsfläche frei zu geben,
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A b b . 5a  +  b . Konservativ behandelter weiblicher Säugling m it großer Amniozele, im Alter 
von 3 Wochen (A) und 6 W ochen (B). Beginnende Überhäutung des Bruchsacks

die von der Bauchdecke her langsam 
überhäutet wird. Der Endzustand 
des konservativ behandelten Nabel
schnurbruchs ist die Narbenhernie, 
die oft als voluminöser Tumor das 
Bauchdeckenniveau überragt.

P a r a u m b i l i k a l e r  B a u c h w a n d 
d e f e k t

(Bisher gebräuchliche Bezeichnun
gen: Eventration, Paromphalozele, la
terale Bauchwandspalte, Laparoschi- 
sis, Gastroschisis.)

Rupturierte Omphalozele und 
Gastroschisis ähneln sich vielfach auf 
den ersten Blick, da bei beiden Krank
heitsbildern unbedeckte Darmorgane

dem Abdomen vorgelagert sind. Un
terschiede jedoch ergeben sich durch 
die Lokalisation der Bauchwandlücke, 
wie durch die Beschaffenheit der 
Nabelschnur, deren Integrität bei dem 
meist rechts neben dem Nabel be- 
legenen Bauchwanddefekt stets ge
währt ist. Der Nachweis vorhandener 
Bruchsackreste sichert die Diagnose 
des perforierten Nabelschnurbruchs.

Ätiologisch liegt dem paraumbili- 
kalen Bauchwanddefekt eine Ent
wicklungsstörung innerhalb der 4. Fe
talwoche zugrunde. Hierbei fehlt dem 
Ektoblasten nach M ü n t e n e r  [10] die 
die Bauchdecke stabilisierende Unter
wanderung des Mesenchyms in einem 
umschriebenen Bereich. Die Spalte

Acta Paediatrica Academiae Scientiarum Hungaricae 19, 1978



C. Janneck, W. v. Ekesparre : Nabelschnurbrüclie 341

selbst entsteht durch langsame Re
sorption der Epidermis.

Die Häufigkeit des paraumbilikalen 
Bauchwanddefekts wird mit 1 : 6  — 
8000—30000 angegeben [12, 14J, wo
bei Frühgeborene männlichen Ge
schlechts überwiegend betroffen sind. 
Das dem Abdomen vorgelagerte Darm
konvolut von braunroter bis grünlicher 
Färbung ist meist von einer weißli- 
chen-gelben Fibrinschicht überzogen, 
die einen Hinweis auf die (primär 
sterile) fetale Peritonitis liefert. Eine 
Differenzierung einzelner Darmschlin
gen ist nicht möglich, da sie zu einem 
Konglomerattumor verschmolzen 
sind. Magen und Anteile der Leber 
können ebenfalls eventriert sein. Ins
gesamt erscheint der Darm verkürzt 
xind verplumpt. Das Omentum május 
fehlt. Weiterhin liegt stets ein erheb
lich verdicktes Mesenterium ileocolico- 
commune vor.

Das primär sterile Milieu des Even
trats erfährt frühestens bei der Pas
sage des Geburtskanals eine bakte
rielle Kontamination, weiterhin durch 
Abdeckung mit nicht sterilem Ver
bandsmaterial, insbesondere aber 
durch die Applikation von Salben
verbänden, die der Keimvermehrung 
rasch Vorschub leisten. Die Unter
kühlung des Neugeborenen mit einer 
paramedianen Bauchwandspalte stellt 
einen weiteren Risikofaktor dar.

B e h a n d l u n g

Adäquate Sofortmaßnahmen sind: 
1. Lagerung des Kindes in einem 

Transportinkubator,

2 . Abdecken der Bauchorgane mit 
steriler feuchter (physiologische NaCl) 
Mullgaze,

3. Legen einer Magensonde zur 
Aspirationsprophylaxe.

4. Ausgleich der Körpertemperatur.
Nach Legen eines venösen Zu

gangs erfolgt die Sofort operation, wo
bei folgende operative Möglichkeiten, 
abhängig von dem Volumen des Even
trats in Betracht kommen:

1. P r im ä r e r

B a u c h d e c k e n v e r s c h l u s s

Er stellt die Methode der Wahl 
bei der Eventration wie bei der rup- 
turierten Omphalozele dar (Abb. 6AB). 
In der Mehrzahl der Fälle jedoch 
verbieten Größe der Bruchpforte wie 
auch das Volumen der vorgelagerten 
Darmorgane das einzeitige Vorgehen. 
Der Versuch der primären Reposition 
sollte stets nur bei gleichzeitiger 
Kontrolle des zentralen Venendrucks 
vorgenommen werden, um eine post
operative venöse Einflußstauung zu 
vermeiden. Ein Bruchpfortendurch
messer von 5 cm ist nach unseren 
Erfahrungen als oberste Grenze für 
einen primären Verschluß, unabhän
gig von dem Umfang der ausgetrete
nen Bauchorgane anzusehen. — Durch 
intraoperatives Absaugen des Darm
inhalts, wie durch Ausstreichen der 
Darmschlingen und digitale Bauch
deckendilitation läßt sich die Defekt
deckung erleichtern. Eine Entfernung 
der fibrinösen Wandauflagerungen 
nehmen wir nie vor, und zwar aus 
folgenden Gründen:
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A b b . 6 a + b . Primärer Bauchdeckenverschluß bei paraumbilikalem Bauchwanddefekt

1. Einmal verlängert die Präpara
tion den Eingriff erheblich und führt 
häufig zu Serosadefekten mit der 
Gefahr weiterer und schwerer Ad
häsionen. Zum anderen zeigen Re- 
laparotomien schon wenige Tage nach 
dem Ersteingriff einen weitgehend 
normalen Aspekt der Darmwand, wie 
auch eine spontane Lösung der Darm
schlingen voneinander. Es muß an
genommen werden, daß das kindliche 
Peritoneum mit seiner großen Re
sorptionsfähigkeit den entscheiden
den Faktor für die Defibrinisierung 
darstellt. Die partielle Resektion von 
Darmanteilen, die vielfach zur Ver
kleinerung des Konvoluts vorgenom
men wurde [14 u. a.], muß wegen

ihrer delitären Auswirkungen (Naht- 
dehiszenz, Stenose, sekundäre Atre- 
sie) abgelehnt werden. Aufgrund 
unserer Erfahrungen bei insgesamt 
72 Neugeborenen mit einem Nabel
schnurbruch und einem paraumbili- 
kalen Bauch wanddefekt stellt somit 
nur eine »forme mineure« der letzt
genannten Fehlbildung die Indikation 
zum einzeitigen Bauchdeckenver
schluß.

2 . M e h r z e i t i g e  V e r f a h r e n

Sie dienen ausschließlich der Ab
schirmung der Intestinalorgane und 
somit der Verhinderung einer weite
ren Keimbesiedlung. Die Bildung
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eines iatrogenen Bruchsacks kann 
durch die Anwendung verschiedener 
Materialien erfolgen.

1. Eigenhaut,
2. Eihäute,
3. lyophilisierte Dura,
4. Kunststoffolien.

Um das Eventrat mit eigener Bauch
haut decken zu können, ist eine aus
gedehnte Abpräparation der Cutis 
von ihrer Unterlage notwendig. In 
das so gebildete suprafasziale Cavum 
kann ein Teil der Bauchorgane, die 
im Abdomen selbst keinen Platz ha-

A b b . 7a —e . Schrittweiser Verschluß eines paraurnbilikalen Bauchwanddefekte unter 
Anwendung eines vorgefertigten Silastic-Beutels. Eine Adaptierung der Bauchhaut ist

nach 14 Tagen möglich
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ben, gelagert, und über ihnen die 
Haut verschlossen werden. Vielfach 
wurden laterale Entlastungsschnitte 
wie auch Hautverschiebeplastiken
[5] angewandt, um eine spannungs
freie Naht zu erzielen. Die Ergebnisse 
dieser eingreifenden Prozeduren wa
ren insgesamt enttäuschend. Aus
gedehnte Verwachsungen der Darm
schlingen mit der Haut erschweren 
die Nachoperation, die wegen häufi
ger Stuhltransportstörungen vielfach 
rasch erfolgen muß, oder machen sie 
unmöglich.

Durch die Interposition geburts
eigener Eihäute bietet sich eine nahe
zu physiologische Defektdeckung an 
[3]. Sie bietet den Vorteil des raschen 
Einheilens und der absoluten Keim
sperre. Ihre Anwendbarkeit jedoch 
setzt die Konservierung der Plazenta 
auf der jeweiligen geburtshilflichen 
Abteilung voraus.

Das Anheften lyophilisierter Dura 
an der Muskulatur oder der Bauch
decke hat sich in unseren Händen 
nicht bewährt. Durch rasche Ein
trocknung des Gewebes bildet sich 
eine lederartige Platte, die eine innige 
Verbindung mit den darunter liegen
den Organen eingeht. Zudem konn
ten wir vielfach eine partielle Ab
lösung der Duraplatte in den Rand
partien beobachten, was stets eine 
Sekundärinfektion zur Folge hatte. 
Obwohl J o ppic h  [9] über gute Er
fahrungen unter Anwendung dieser 
Technik referierte, haben wir die 
Duraimplantation verlassen und in 
den letzten Jahren nur noch ein Sila
stic-Sheet angewandt. Wir benutzen 
vorgefertigte Silikonbeutel verschie

dener Größe, die über das Eventrat 
gestülpt und an der Bauchwandfaszie 
mit einer fortlaufenden Seidennaht 
fixiert werden. Es ist vorteilhaft, die 
Bauchhaut mit einer zweiten Naht
reihe an der Kunststoffolie zu fixie
ren. Als zusätzliche Infektionsprophy
laxe hat sich uns das Aufträgen 
von Zyanoakrylat auf den Hautrand 
bewährt. Der »Bruchsack« wird wie 
bei dem Nabelschnurbruch unter 
leichter Anspannung am Dach des 
Inkubators aufgehängt. Durch vor
sichtiges Twisten des Beutels oder 
durch schrittweises Verschieben einer 
aufgesetzten Darmklemme wird eine 
langsame Reposition der Bauchorgane 
herbeigeführt. Nach 14 Tagen bis 
3 Wochen kann der Kunststoff ent
fernt und die Bauchdeckennaht vor
genommen werden.

B e h a n d l u n g  
d e r  B a u c h w a n d h e r n ie

Die Beseitigung des Bauchwand
bruchs nach großer Omphalozele und 
paraumbilikalem Bauchwanddefekt 
nehmen wir im Alter von 7 Monaten 
bis 1 Jahr vor. Um einen sicheren 
Bruchpfortenverschluß zu erzielen, 
bedienen wir uns seit 1974 eines 
autologen, freitransplantierten Corium- 
lappens, der allen bislang benutzten 
Tranplantaten wie auch anderen Ope
rationsmethoden überlegen ist [6, 8]. 
Der Wert des Verfahrens konnte von 
uns bislang bei 12 Kindern mit über
großer Bauchwandhernie durch Lang
zeitkontrollen bis zu 4 Jahren über
prüft werden.
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E i g e n e  O p e r a t i o n s t e c h n i k

Die Größe des benötigten Vollhaut
lappens wird am relaxierten Patien
ten bestimmt. Nach Raffen der den 
Bruch bedeckenden Haut wird die 
Resektionsgrenze markiert (Abb. 8 ). 
Unter wetzsteinförmiger Schnitte
führung wird die Cutis durchtrennt, 
wobei die Länge des Lappens etwa 
der Längsausdehnung der Bruchlücke 
entspricht. Nach Abpräparat ion der 
subkutanen Fettschicht wird das Prä
parat bis zur Implantation in einer 
Penicillin-Lösung aufgehoben. Von 
den Spitzen des entstandenen Haut
defekts wird der Hautschnitt nach 
kranial wie nach kaudal erweitert 
und die Haut flankenwärts über die 
lateraüsierte Rektusmuskulatur hin
aus mobilisiert. Meist kann eine Er
öffnung der Bauchhöhle vermieden 
werden. Im kranialen und kaudalen

Bereich werden die Mm. recti, so
weit dies ohne Spannung möglich ist, 
mit Seidennähten vereinigt. Der zen
trale Bauchwanddefekt wird dann zu
nächst durch eine aus der vorderen 
Rektusscheide gebildete Türflügel
plastik stabilisiert.

Als Nahtmaterial benutzen wir 
Dexon 3 — 3 x 0  entsprechend dem 
Alter des Kindes. Der Hautlappen 
wird nun 1 — 2  min. in eine heiße 
(70 — 90°) NaCl-Lösung gebracht und 
anschließend kurz in eine konzen
trierte Jod-Lösung eingetaucht. In
folge der »Verbrühung« läßt sich die 
denaturierte Epidermis innerhalb we
niger Sekunden ohne Hinterlas
sung von Epithelinseln mit der 
Pinzette entfernen. Das Corium- 
transplantat wird über dem Defekt 
ausgespannt und seine Ränder mit 
dem freien Schnittrand der vorde
ren Rektusscheide unter Spannung

A b b . 8 . Bestimmung der Größe des zu entnehmenden Vollhautlappens (Markierung der
Resektionsgrenze)
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A b b . 9. Freies Coriumtransplantat in situ
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vereinigt (Seidenknopfnähte 3 x 0 )  
(Abb. 9).

Mehrere punktförmige Perforatio
nen des Transplantats mit dem Skal
pell sind zur Verhinderung einer Se- 
rombildung unumgänglich. Nach Ein
legen einer Redondrainage für 24 
Stunden werden Subcutis und Haut 
in typischer Weise durch Knopfeinzel

nähte vereinigt. Postoperativ um
wickeln wir das Abdomen für 3 Wo
chen mit einer elastischen Binde. 
Während der ersten 14 Tage ist eine 
Antibiotikaprophylaxe angezeigt.

Erweist sich intraoperativ, daß der 
gewählte Coriumlappen zu klein ist, 
um die Bruchlücke in vollem Um
fang zu überbrücken, so kann be-

A b b . H a . 6  Wochen alter weiblicher Säugling m it riesiger Amniozele

Ab b . 11b . Dasselbe Mädchen im Alter von 2 Jahren (ein halbes Jahr nach der Cutislappen- 
plastik). Stabile Bauchdecken, normales Bauchwandrelief
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A b b . 1 2 a . 2 Monate alter weiblicher Säugling mit großer Narbenhernie nach konservativ
behandelter Amniozele

A b b . 1 2 b  + c . Dasselbe Mädchen im  Alter von 2 Jahren (ein halbes Jahr nach der Cutis
lappenplastik)

denkenlos ein zweiter oder dritter 
Lappen »angeflickt« werden. Manch
mal kann diese Zusatzplastik erfor
derlich sein, um im kranialen oder 
kaudalen Bruchpfortenbereich eine 
sichere Bauchdeckenstabilisierung zu

erzielen (Abb. 10). Bei 2 unserer P a 
tienten war dieses Vorgehen notwen
dig.

Unsere Behandlungsergebnisse sei
en anhand einiger Bilderbeispiele do
kum entiert. (Abb. 11 — 13).
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Авв. 13a —c. Männliches Neugeborenes mit übergroßer Amniozele (A); der Säugling 
m it 2,5 Monaten (B); derselbe Junge mit 4 Jahren (3 Jahre nach der Cutislappenpla

stik) (C)

Bei einem unserer Kinder stellte den Mutterboden zur Revaskulari-
sich 1 0  Tage nach der Operation eine 
partielle Nahtdehiszenz infolge eines 
subkutanen Seroms ein. Obwohl der 
Coriumlappen frei lag, erfolgte keine 
Abstoßung des Transplantats, eine 
Beobachtung, die auch H e r c z e g  [6 ] 
und andere beim Erwachsenen ma
chen konnten. Voraussetzung zur 
komplikationslosen Einheilung des 
Coriumlappens und seiner Umfor
mung in eine elastische Aponeurose ist :

1. Implantation des Lappens un
ter Spannung [13],

2. enger Kontakt des Transplan
tats mit der Rektusmuskulatur, die

sierung darstellt.
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Mit Enterobacterial Common Antigen (ECA) 
nachweisbaren Antikörper bei Pyelonephritis

im Kindesalter
Von

К. P u m p  und  Adele V e r t é n y i

Kornitats-Kinderkrankenhaus und Mikrobiologisches Institut der Medizinischen
Universität Pécs

(Eingegangen am 21. April 1978)

Im  Serum von pyelonephritischen Kindern wurden mit der indirekten 
Hämagglutinationsmethode Antikörper gegen mit Enterobacterial Common 
Antigen (ECA) sensibilisierten Schaf-Erythrozyten nachgewiesen. Bei 10 
gesunden Kindern fiel die Reaktion negativ aus, bei akuter Pyelonephritis 
war die Reaktion stets positiv. Bei chronischer Pyelonephritis zeigten  
die Titerwerte wesentliche Streuungen und wurden häufig als negativ  
qualifiziert. Unter den Bedingungen der angewendeten Methode entspricht 
der Wert der diagnostischen Titergrenze einer Verdünnung von 1 : 64.

Bei urogenitalen Infektionen ist die 
Entscheidung der Frage, ob sich die 
Infektion ausschließlich auf den un
teren Abschnitt des Urogenitaltrakts 
lokalisiert oder ob es sich um eine 
Pyelonephritis handelt, von grund
legender Bedeutung [12]. Bei Pyelo
nephritis muß mit der Invasivität 
des Krankheitserregers und mit der 
Immunantwort des Organismus rech
nen. Theoretisch scheint der Nach
weis der spezifischen Antikörper ge
gen den aus dem Harn gezüchteten 
Krankheitserreger als die einfachste 
und effektivste Methode zu sein [2 , 3, 
5, 15], die jedoch wegen zahlreicher 
technischer Schwierigkeiten als Rou
tineverfahren nicht empfohlen wer
den kann.

In vorliegender Arbeit wollen wir 
über unsere Erfahrungen mit den 
Antikörpern gegen das Enterobacte
rial Common Antigen (ECA) berich
ten.

M a t e r i a l  u n d  M e t h o d i k

Unser Krankengut bestand aus 30 
Kindern im Alter zwischen 2 und 14 
Jahren. 10 Mädchen litten an akuter 
Pyelonephritis, in die Gruppe der chroni
schen Pyelonephritis gehörten 10 Kinder; 
6  waren Mädchen und 4 Knaben.

Bakteriologische Untersuchung: Der
Harn der Patienten wurde wiederholt auf 
Endo-Agar und Blutagar geim pft. In 
sämtlichen Fällen fand auch eine Keim 
zahlbestimmung aus frischem M ittelstrahl
harn statt. Bei der Beurteilung der Bak- 
teriurie wurden auch die bei niedriger 
Keimzahl gewonnenen Befunde berück
sichtigt, vorausgesetzt, daß konsequent 
übereinstimmende Werte zu verzeichnen 
waren.

Der Wert der Sedimentation wurde 
bei 20 m m /St als negativ betrachtet. Die 
Osmolarität des Harns wurde nach 12- 
stündigem Dursten unter einem W ert von 
950 mOsm/1 und einem spez. Gewicht un
ter 1 0 2 0  als pathologisch qualifiziert.

Die Herstellung des ECA erfolgte mit 
der Methode von Mahx  und P e t c o v ic i 
[10]. Aus dem E. coli 014 »Kunin«-Stamm
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wurde in Schüttelkultur (Casein hydroly- 
satum ) Massenzüchtung durchgeführt. 
N ach Zentrifugieren wurden 200 g feuchte 
Bakterien mit 2 000 ml 96%iger Ethanol
lösung versetzt, die Suspension bei stän
digem  Umrühren auf 60 °C erwärmt und 
W eitere 20 Minuten lang bei dieser Tem
peratur aufbewahrt. Es folgte ein kräfti
ges Zentrifugieren (13 000 g) der Suspen
sion und die Konzentrierung des Super
n atan ts in Vakuum bei 40 °C zu einer 
viskosen Flüssigkeit. Zunächst wurde die 
F lüssigkeit in 40 ml 85%iger Ethanol
lösung gelöst, zentrifugiert, das Super
natan t m it 3 Volumen Azeton ausgefällt, 
zentrifugiert ( 6  000 g) und das Sediment 
in 4 m l destilliertem Wasser aufgenom
men. D as auf diese Weise gewonnene 
A ntigen wurde bei —20 °C konserviert 
und zur Sensibilisierung in einer Verdün
nung von  1  : 1 0  verwendet.

Indirekte Hämagglutination: Sensibili
sierung der gewaschenen Schaf-Erythro
zyten  bei 37 °C 2 Stunden lang, Entfernen 
des Antigenüberschusses durch dreimaliges 
W aschen m it Salzwasser; vor der Unter
suchung wurden die zu untersuchenden 
Sera bei 56 °C 30 Minuten lang inakti
viert.

D ie technische Ausführung der Hämag
glutination  erfolgte m it der Methode nach 
T a k á t s y  [14]. Kon trollhalber kam E. coli 
014-Kaninehenserum zur Anwendung.

E r g e b n is s e

Bei akuter Pyelonephritis ergab die 
mit ECA durchgeführte passive Hä
magglutination in allen 10 Fällen ein 
positives Ergebnis, außerdem ließ 
sich in allen Fällen auch eine signi
fikante oder konsequente Bakteriurie 
verzeichnen; in 8 Fällen meldete sich 
Pyurie. Die Sedimentation ergab in 
sämtlichen Fällen hohe Werte, in 9 
Fällen war die Konzentrationsfähig
keit eingeengt. Das Ergebnis der 
Pyelographie viel in 5 Fällen positiv

aus. Die mit ECA durchgeführte pas
sive Hämagglutination war bei 4 
chronischen Pyelonephritisfällon po
sitiv; signifikante oder konsequente 
Bakteriurie meldete sich in 6 Fällen 
und Pyurie ebenfalls in 6 Fällen. 
Eine positive Sedimentation ließ sich 
in 4 Fällen registrierten. Die Kon
zentrationsfähigkeit war in sämtlichen 
Fällen eingeengt. Das Ergebnis der 
Pyelographie fiel in sämtlichen Fäl
len positiv aus. Für die akute Pyelo
nephritis war in 9 Fällen E. coli ver
antwortlich. E. coli-Keimzahl: 104/ml 
Harn; 4 Fälle; 103/ml Harn: 2 Fälle; 
KP/ml Harn, 1 Fall. In einem Fall 
handelte es sich um eine doppelte 
Infektion: Keimzahl: E. coli 103 bzw. 
Proteus 104. In 4 Fällen gesellte sich 
zur chronischen Pyelonephritis eine 
E. coli-Bakteriurie, Keimzahl: 102/ml 
Harn 2 Fälle, 103/ml Harn 2 Fälle, 
105/ml Harn 1 Fall. In einem Fall 
lag eine Proteus-Bakteriuric vor 
[Keimzahl: 104/ml Harn]. Bei der in 
einem weiteren Fall beobachteten 
doppelten Infektion zeigten die Keim
zahlwerte folgendes: HF/ml Harn E. 
coli und Proteus. In 4 Fällen war 
die Harnkultur steril. Bei akuter 
Pyeolonephritis waren in sämtlichen 
Fällen Titerwerte von 1 : 64 bis 1 : 
1 : 1024 zu beobachten. Bei chroni
scher Pyelonephritis zeigten die Titer
werte bedeutende Streuungen, von 
1 : 2 bis 1 : 512.

B e s p r e c h u n g

D ie Erfahrungen sprechen dafür, 
daß das Erscheinen der Antikörper 
ein sicheres und brauchbares Zeichen
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der Mikrobeninvasion ist. In unseren 
früheren Beobachtungen erwies sich 
der Nachweis der spezifischen Anti
körper gegen den Krankheitserreger 
als ein brauchbares Mittel [15]. Über 
ähnliche Erfahrungen berichteten 
mehrere Verfasser [1, 4, 5, 9, 11, 17]. 
Bei gemischten Infektionen müssen 
sämtliche Mikrobenspezies bzw. Klons 
als Antigene verwendet werden.

Individuell kann jedes Serum nur 
mit einem homologen Antigen ge
testet werden. Bei chronischer Pyelo
nephritis ist die Untersuchung der 
Antigenstruktur unerläßlich, da bei 
einer Exazerbation die Bestimmung 
des Krankheitserregers unbedingt er
forderlich ist [15].

Das sog. Common-Antigen der en- 
teralen Bakterien bietet neue und

T a b e l l e  I

Mit ECA-Antigen sensibilisierten Erythrozyten durchgeführter Hämagglutinationstest 
bei akuter und chronischer Pyelonephritis und bei gesunden Kontrollpersonen

Gruppe

Reziproke Titerwerte

nicht als positiv bewertbar Positive W erte

2 4 8 12 32 64 128 256 512 1024

A k u te  P y e lo n ep h ritis - - - - - 2 в - - 2

C hronische P yelo n ep h ritis l - 3 - 2 1 2 - l -

N orm ale  K o n tro llp e rso n en 1 l 1 4 3 - - - - -

T a b e l l e  I I

Vergleich der Werte der ECA-Hämagglutination sowie der sich auf Bakteriurie und 
klinische Laboratoriumsdaten beziehenden Ergebnisse

Untersuchung Akute Pyelonephritis Chronische Pyelonephritis

Keziproke ECA-Hämagglutinations- 64—1024 (x =  294.4) 2 -5 1 2  (x =  208.0)'
werte

Bakteriurie2 1 0 1 —1 0 4  [ 1 0 / 1 0 ] 1 0 1 —1 0 3  [6 / 1 0 ]
Pyurie3 8 / 1 0 6 / 1 0

Sedimentation 4 1 0 / 1 0 4/10
Konzentrierung3 9/10 1 0 / 1 0

Pyelographie® 5/10 1 0 / 1 0

1 =  Durchschnittswert anhand der in das positive Bereich fallenden Titerwerte; 2 =  die 
Bakteriurie wurde auch bei niedriger Keimzahl (101) als positiv betrachtet, voraus
gesetzt, daß sich diese Befunde konsequent meldeten; 3 =  Zahl der Fälle m it über 
5 Leukozyten pro Sichtfeld im ganzen Material; 4 =  Zahl der Fälle m it über 20 m m /St 
BKS im ganzen Material; 6  =  Zahl der Fälle m it einem spez. Gewicht unter 1020 bzw. 
einem mOsm W ert unter 950 im ganzen Material; 6  =  Zahl der pyelographisch positiven  
Fälle im ganzen Material.
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wesentlich einfachere Möglichkeiten. 
Es ist seit langem bekannt, daß die
ses Antigen in sämtlichen zu den 
Enterobacteriaceaen gehörenden Mi
kroben vorgefunden [8] und durch 
Ethanolfraktionierung getrennt wer
den kann [13]. Die ECA-Antikörper 
lassen sich auch im normalen Human
serum nachweisen — allerdings er
geben sie nur niedrige Titerwerte [8]. 
Der Nachweis der Anti-ECA-Anti
körper gelang nicht nur bei urogeni
talen Infektionen, sondern auch bei 
Darminfektionen. W h a n g  und N e - 
t e e  [16] fanden, daß die Anti-ECA- 
Titerwerte in Normalseren maximal 
1 : 40 ausmachten; in 5 der 6 Fälle 
von chronischer urogenitaler Infek
tion registrierten sie Titerwerte zwi
schen 1 : 80 und 1 : 320. Nach An- 
d e k s o n  [1] ließen sich bei akuten 
Harnwegsinfektionen bedeutende 
Streuungen, d. h. Titerwerte zwischen 
1 : 8 und 1 : 512 verzeichnen.

Im Laufe der vorliegenden Unter
suchungen fanden wir bei gesunden 
Probanden verhältnismäßig niedrige 
Titerwerte, indem der Maximalwert 
1 : 32 ausmachte. Bei akuter Pyelo
nephritis konnten indessen stets po
sitiv bewertbare hohe Titer demon
striert werden. Für das zuverlässigste 
und konsequenteste Zeichen der aku
ten Pyelonephritis erwies sich in un
seren Fällen der Anti-ECA-Wert. Die 
bei chronischer Pyelonephritis häufig 
vorkommenden Remissionen und 
Exazerbationen sind mit Bakteriurie 
und erhöhtem Anti-ECA-Titer ver
bunden. Mit der indirekten Hämag
glutinationstechnik konnten wir aus
schließlich in die IgM-Gruppe gehö

rende, d. h. über eine kurze H albie
rungszeit verfügende Antikörper 
nachweisen. Bei chronischer P yelo
nephritis werden durch den Mangel an 
Antikörpern keine diagnostischen Pro
bleme verursacht, zumal in K enntnis 
der wesentlichen Schädigung der N ie
renfunktion und der röntgenmorpho
logischen Daten die Diagnose ein
deutig ist. Unseres Erachtens bietet 
der Nachweis der ECA-Antikörper 
mit der indirekten Hämagglutina
tionstechnik zur Diagnostizierung der 
akuten Pyelonephritis eine nicht zu 
unterschätzende Hilfe.

Herrn Prof. Dr. К . J o b s t  wollen wir 
für seine H ilfe bei der Bestimmung der 
Harnosmolarität unseren herzlichen Dank 
zukommen lassen.
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The transverse diameter of the chest and heart was measured in 
746 newborn infants after birth asphyxia. Both diameters showed a good 
correlation with birth weight. The great individual variations o f the meas
urements were due to different degrees o f birth asphyxia observed in the 
infants and to  their different responses to compensate asphyxia. A wet 
lung and an increased transverse diameter of the chest (above the 90th 
percentile) indicate a good, and a decreased transverse diameter o f the 
chest (bellow the 1 0 th percentile) indicate a bad prognosis for survival. 
The cardiomegaly usually disappears after the first 12 hours of life, but 
in some cases it persists for more than 6  days, depending on the severity 
of birth asphyxia.

Adaptation to extrauterine life of 
the cardiorespiratory system of the 
newborn infant is prolonged after 
birth asphyxia; the absorption of 
amniotic fluid in the lungs is delayed, 
dystelectasis and emphysema develop, 
the physiological shunts in the heart 
remain open, the size of the heart 
increases [2, 9, 11, 13, 14, 15, 16]. 
These changes are clearly seen on 
the chest X-rays and the transverse 
diameter of the chest and the heart 
can be measured. When studying 
the X-ray picture of the wet lung 
it is important to assess the degree 
of emphysema (increased chest diam
eter) and dystelectasis (decreased 
chest diameter). In the present paper 
we have compared the transverse 
diameter of the chest (TDC) and the

heart (TDH) in normal infants and 
in infants who had experienced dif
ferent degrees of asphyxia at birth. 
A comparison was made between 
these measurements and the severity 
of birth asphyxia.

M a t e r ia l s  a n d  M e t h o d s

The records o f 745 newborn infants 
admitted for birth asphyxia were evalu
ated, and a retrospective analysis was made. 
Infants o f diabetic mothers, small-for- 
dates newborns, infants with congenital 
heart disease, hypoglycaemia or hypo- 
calcaemia were excluded from the study. 
The criteria for the diagnosis o f birth 
asphyxia or postasphyctic syndrome were

1 ) factor(s) predisposing to asphyxia in 
the history of pregnancy or delivery;

2) a 1 minute Agar score less than 7;

Supported by grant No. 3 — 2 3 -  0502 —04—1/M of the Hungarian Ministry of 
Health.
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3) p H  less than 7.30, w ith a Base 
excess less than — 5m E/l and a pC 0 2  

above 40 mm Hg;
4) clinical signs suggesting that the 

in fant had experienced birth asphyxia 
(tachypnea, cyanosis, neurological signs, 
etc.).

The infants studied were divided into 
m ild, m oderate and severe groups, depend
ing on the X-ray picture o f  the chest 
and heart. The classification was based 
on principles accepted in the literature 
[11, 14, 16]. TDC and TDH were measured 
in each case. The technique o f roentgeno
graph and measurements has been de
scribed earlier.

Roentgenograms were made w ithin the 
first 12 hours of life, then at 24, 48, 72 
hours and on the 5th postnatal day.

S tatistica l evaluation was done by cor
relation and regression analysis, the latter 
by parabolic approach (d =  c fm  ).

Cases in which the TDC was above 
the 90th or below the 10th percentile 
were analysed individually in the first 1 2  

hours, after 24 hours and on the 5th day 
of life. The same was done if  the TDH  
was above the 90th percentile within 12 
hours and on the 5th day of life.

R e su l t s

Data for the pregnancies and de
liveries are given in Table I. In the 
roentgenograms, wet lung disease 
(27.7 %), cardiomegaly (23.1 %) or the 
two typical changes together (49.1%) 
were the most striking findings. Ac
cording to the classification of Niel
son [11] and Wesenberg [15, 16], 
43.9% of the cases were considered 
mild, 43.9% moderately severe and 
12.8% severe.

There was a close correlation (p <T 
•< 0.001) between birth weight and 
the two diameters in all age groups 
(Figure la  and lb, Table II).

T a b l e  1

Maternal pathological conditions during 
pregnancy Factors predisposing to peri

natal asphyxia

Number 
of cases Pathological conditions

.4 Congenital heart disease
3 Epilepsy
4 Hypertension
2 Asthmatic bronchitis
в Shirodkar cerclage
1 Appendectomy
1 Gastric surgery
1 Gynaecological surgery
1 Tuberculosis
1 Purulent bronchitis
1 Oophoritis
1 Trichomonas infection
1 Criminal abortion

Number 
of cases

Predisposing factors

58 Umbilical cord twisted around 
neck

24 Protracted delivery
3 Precipitated delivery

16 Placenta praevia
119 Premature ruptura ofmembranea
29 Meconium stained amniotic fluid
34 Signs of intrauterine asphyxia

1 Placenta zonaria
51 Placental infarction

3 Uterine neck contraction
14 Breech presentation
11 Transverse presentation

1 Vertex presentation
3 Face presentation
2 Occipital presentation
1 Footling presentation
2 Dystocia
6 Fraction of arm
8 Prolapse of cord
3 Short umbilical cord
4 Persistent membranes
4 Traction of leg
2 Contracted pelvis
1 Myoma of uterus
i Rupture of membranes during 

amnioscopy

The individual TDC data in post- 
asphyctic babies were different from  
the normal values in all age groups. 
Within the first 12 hours of life w e
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in the first 6 - 1 2 in th e  first 24
h o u rs  a fte r birth

in the first 48 in th e  f irs t 72

F i g .

had data only from babies with a 
birth weight between 1250- 2250 g. 
Most of the TDC measurements were 
within the 10th and 90th percentile 
in this group of babies, and only a

1/A

small fraction was above the 90th 
percentile. Later, at 24, 48 and 72 
hours and at 5 days of life more 
data were below the 10th percentile 
(Figure 2 b).
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in the first 6 - 1 2  in the first 24

All cases with a TDC above the 
90th or below the 10th percentile 
were analysed individually. In both 
groups asphyxiating factors had oc
curred during pregnancy or delivery 
twice as often as in the other babies 
(Table III).

In cases with a TDC above the 
90th percentile, the dominating radio
logical sign was emphyseme and with

a TDC below the 10th percentile, 
dystelectasis of the lung.

In the first 12 hours of life, two 
babies died in the first and 11 in 
the second group. Asphyxiating fac
tors were similarly frequent in babies 
with a TDH above the 90th percentile, 
if the measurements were made at 
12 or 24 hours or 5 days. Mortality 
rate in these cases decreased with
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T a b l e  II

Time of investigation after birth

6 —12 hours 24 hours 48 hours 72 hours 5 days

Birthweight Mean 225 217 8 6 134 81
N 2425 2505 2765 2747 2860
SD 795 830 855 747 614

TDC Mean 10.107 1 0 . 1 1 1 10.542 10.707 10.802
SD 1 . 2 1 1 1.364 1.358 1.073 1.130

TDH Mean 5.081 5.100 5.011 5.165 5.105
SD 0.053 0.755 0.722 0.601 0.612

Birthweight N 130 217 164 177 136
Mean 1651 2214 2274 2230 2531

SD 456.0 707.0 789.0 773.0 579.0

TDC Mean 8.786 9.716 9.750 9.832 10.400
SD 1.035 1.082 1 . 2 2 0 1.204 0.856

TDH Mean 4.11 4.51 4.12 4.37 4.59
SD 0.454 0.524 0.548 0.506 0.367

T a b l e  III

In brackets, total number o f postasphyctic cases

Transverse diameter of chest Number of cases*
Number o f factors of 
predisposing to  birth 

asphyxia
Died

1 2  hours after birth
TDC >  the 90th percentile 18(745) 34(832) 2

TDC 10th — 50-th percentile 36(745) 53(832) 1 1

24 hours after birth
TDC <  90th percentile 28(745) 45(832) 2

TDC <  10th percentile 32(745) 58(832) 4
5 days after birth

TDC >  90th percentile 13(745) 22(832) -

Transverse diameter of heart 
1 2  hours after birth

TDH >  90th percentile 61(745) 125(832) 13
24 hours after birth

TDH >  90th percentile 60(745) 142(832) 6

5 days after birth
TDH >  90th percentile 21(745) 38(832) -
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in the  f irs t 6-12
birth

1000 3000 5000"

in the  first 24 
h o u rs  a f te r  birth

T t x >0 ^3000 ~ ^0 0 0

in the first 48

1000 3000 5000

in the  first 72

юоо зооо" 5000

in the first 5 d a y s  
1 3 0  a f te r  birth

12.5
12.0
11.5
11.0
10.5
10.0
9.5
9.0
8.5
8.0
7.5

1000 3000 ' 5000
Birth weight (g )

F ig . 2 /a
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1000 3000 5000
Birth weight (g)

Fro. 2/в

increasing postnatal age (Table III).
Mean TDC, TDH and birth weight 

were higher in postasphyctic babies 
than in the normal control group. The 
increase in mean TDC and birth 
weight was proportional, but the 
increase in mean TDH was higher 
than the increase in birth weight.

D is c u s s io n

There are several pathological proc
esses which may change the size of 
the newborn chest and heart and

lead to a disturbance in cardiorespir
atory adaptation to extrauterine life 
[1, 5, 9, 16].

Measuring the volume of the lung 
or the heart by different methods [8, 
10, 12] is not useful in everyday 
practice, while the TDC and TDH 
measured on the newborn’s chest 
roentgenogram are useful indicators 
of the postasphyctic state.

The TDC was measured at different 
times postnatally. Opinions differ 
concerning the period that is neces
sary for cardiovascular adaptation 
after birth asphyxia. Karlberg’s data
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show that the process may take more 
than two days [7], according to 
Martin and Friedel [9] it takes be
tween two days and a week, and 
according to Nielson [11] between 
two and six days. Wesenberg observed 
complete cardiorespiratory adapta
tion after 72 hours even in severely 
asphyxiated babies [16].

In our cases, 12 hours after birth 
asphyxia the chest roentgenogram 
showed a patchy pattern with atel
ectasis and emphysema in both lung 
fields. This patchy appearance de
creased gradually by the 5th day of life, 
but after severe asphyxia the changes 
persisted for more than 5 days. 
Generally, in the first 12 hours of 
life emphysema, thereafter dystelec- 
tasis was the dominating finding on 
the newborn’s chest roentgenogram.

Emphysema was more common 
among babies with a birth weight 
over 2000 g. There was a great 
variability in the measurements due 
partly to the heterogeneity of the 
newborn population observed and the 
different degrees of birth asphyxia. 
The extent of dystelectasis and em
physema was closely related to the se
verity of asphyxia and to the individ
ual compensation capacity of the ba
by. Mean birth weight of the infants 
studied was higher than in the control 
group. The newborn infants tolerate 
birth asphyxia better than preterm 
infants, as the latter develop hyaline 
membrane disease after intrauterine 
or intrapartum asphyxia.

The survival rate was high among 
babies whose TDC was above the 
90th percentile in the first 12 hours

of life. On the basis of the above 
findings, an increased TDC means a 
good prognosis for survival, while a- 
decreased TDC with a patchy radio- 
graphic appearance of the lungs means 
a poor prognosis in the asphyxiated 
newborn infant.

Burnard and James [2] reported on 
a gradual decrease of the TDH in 
the first 5 days. In our babies who 
had experienced birth asphyxia, car- 
diomegaly was a frequent finding in 
the first 12 hours of life, then its 
frequency decreased in the next 12 
hours. Subsequently the number of 
infants with cardiomegaly remained 
unchanged until the 5th day.

The small number of our cases 
does not allow to draw definite 
conclusions, but it appears justified 
to infer that cardiomegaly in low 
birth weight babies is a worse prog
nostic sign than in severely asphyxi
ated term newborn infants.
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Recensiones

Diabetes M ellitus В . Herausgegeben von 
К. O b e r d i s s e . Handbuch der Inneren Me
dizin. Fünfte Auflage. Band 7. Stoff
wechselkrankheiten Teil 2. B. Springer 
Verlag, Berlin—Heidelberg—New York 
1977. X X V II +  1254 Seiten m it 222 Ab
bildungen. Preis DM 392.

Diese ganz ausgezeichnete Monographie 
wurde von 32 international anerkannten 
Autoren geschrieben. Der erste Band be
faßt sich mit theoretischen Fragen, der 
zweite m it der klinischen Praxis.

ln  den ersten zwei Kapiteln werden 
die epidemiologischen und pathophysiolo- 
gischen Aspekte der Fettsucht sowie des 
Diabetes mellitus und der Hyperlipopro- 
teinämien ausführlich besprochen. Die 
Zusammenhänge der Fettsucht m it dem  
Plasmacholesterin und Trygliceridniveau, 
die genetischen Beziehungen, der exogene 
Einfluß von Kohlenhydrat-, Alkohol- und 
Fettkonsumption auf die Hyperlipämien, 
Fettleber, Mikroangiopathie, ferner die 
Diät und die Medikation werden ausführ
lich behandelt.

Ein kurzes Kapitel befaßt sich m it der 
diabetischen Angiopathie und Neuropathie. 
Die Bedeutung der diabetischen Stoff
wechselstörungen bei beiden Veränderun
gen wird betont. In bezug auf die dia
betische Mikroangiopathie wird gezeigt, 
daß während der Diabetiker früher meist 
einer metabolischen Entgleisung erlag, 
bilden in den letzten Jahrzehnten immer 
mehr die Gefäßkomplikationen die Todes
ursache. Die Mikroangiopathie scheint in 
den verschiedenen Ländern gleich häufig 
und von Umweltfaktoren unabhängig auf
zutreten, die arteriosklerotischen Gefäß
veränderungen sind hingegen von Kon
tinent zu Kontinent unterschiedlich aus
geprägt, so daß sie in Zusammenhang mit 
Ernährung und Rauchgewohnheit sowie 
anderen Umweltfaktoren diskutiert werden 
müssen.

In einem der größten K apitel, Diabetes 
und Nieren, werden alle denkbaren Be
ziehungen geschildert; vom Standpunkt 
der Vorbeugung sind auch hier eine gute 
Behandlung und Fürsorge am  wichtig
sten. Neurogene Blasenstörungen treten 
bei jugendlichen Diabetikern häufig auf. 
Die diagnostische Verwertung der Bak- 
teriurie und Proteinurie, ferner die Fragen 
der Therapie, z.B. Dialyse und Nieren
transplantation werden ausführlich be
sprochen.

Im  Kapitel Diabetes und Auge wer
den nach einem historischen Überblick 
die Beziehungen zwischen D iabetes und 
den verschiedenen Teilen des Auges dis
kutiert. Es folgt eine umfangreiche Be
sprechung der Retinopathia diabetica. Die 
neuen Möglichkeiten der Behandlung, z.B. 
Licht und Diathermiekoagulation sind 
beschrieben.

Das Kapitel über die diabetische Neuro
pathie betont die große B edeutung der 
Zuckerstoffwechselstörungen und der her
abgesetzten Glukoseutilisation. D ie H äu
figkeit der Neuropathie bei diabetischen  
Kindern ist ungefähr 16%, m eistens ist 
die Vibrationsempfindung herabgesetzt. 
Bei juvenilen Diabetikern findet man 
oft eine neurogene Blasenstörung.

Ein Kapitel befaßt sich m it den Sexual
störungen der diabetischen Männer: 50% 
aller zuckerkranken Männer leiden an 
einer Impotentia coeundi. D ie endokrino- 
logischen Beziehungen, der E influß der 
Stoffwechsellage und die ungünstige Pro
gnose der chronischen Im potenz werden 
diskutiert. In kürzeren A bschnitten wer
den die Probleme der Leber beim  Dia
betes sowie die Relation des exogenen 
und endogenen Pankreas m it dem  Dia
betes beschrieben. In dem K apitel Haut 
und Diabetes wird außer den wohlbekann
ten Beziehungen zwischen Pruritus, Necro
biosis lipoidica und Rubeosis diabetica
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unter anderen auch das selten  vorkom
m ende Wernersche Syndrom besprochen. 
E s folgt das wichtige K apitel über Coma 
diabeticum , in dem die Definitionen, die 
Form en und Kriterien des Comas in 
einer sehr modernen Auffassung dargelegt 
sind: Ketoazidotisches, n icht ketoazido- 
tisehes (hyperosmolares, hyperglykämi- 
sches) Coma und Laktatazidose. Epide
m iologie, Biochemie, Pathophysiologie sind 
eingehend beschrieben, zusam m en mit der 
K linik  und Therapie und den Möglich
keiten der Insulinbehandlung. Die Fragen 
der Prognose und des Todes sind auch 
besprochen. Das Kapitel über Spontan- 
hyperglykämien befaßt sich m it der Patho
physiologie, den diagnostischen Techniken 
und den allgemein angewandten Bela
stungsuntersuchungen .

In  einem kurzen K apitel wird die 
am bulante Betreuung des Diabetikers be
schrieben. Die W ichtigkeit der Schulung 
der Patienten, der M uskeltätigkeit und 
des Sportes sind betont. D ie Diät der 
normgewichtigen und übergewichtigen Dia
betiker ist separat angegeben. Die Diät
behandlung bei speziellen Diabetesformen 
wie z. B . bei labilem D iabetes, bei Schwan
gerschaft im Alter usw. ist auch eingehend 
behandelt.

D as Kapitel über die Insulintherapie 
befaßt sich nach einer historischen Ein
leitung, m it den verschiedenen Insulin
präparaten, mit der B edeutung der Kon
trolle des Blutzuckers und Harnzuckers, 
den Lokalreaktionen, der Technik der 
Insulindosierung und die Komplikationen 
der Insulintherapie. D ie Fragen der In
sulinallergie und Insulinresistenz sind in 
einem  selbständigen A bschnitt beschrie
ben. D as nächste Kapitel befaßt sich mit 
der Pharmakologie der blutzuckersenken
den Sulfanylharnstoff- und Pyrimidin
derivate. Die toxische und teratogene 
W irkung, und die Pharmakokinetik der 
Sulfanylhamstoffderivate und deren In
terferenz mit der Wirkung anderer Stoffe 
sind eingehend besprochen. D as Kapitel 
über die Sulfanylhamstofftherapie bietet 
eine ausführliche Besprechung und Charak

terisierung der einzelnen Präparate. N e
ben den Vorteilen dieser Behandlung wer
den auch die Kontraindikationen betont. 
In drei Absätzen wird die Problematik  
der Biguanidine dargelegt: »Pharmakologie 
und Wirkungsmechanismus beim Tier«,»Der 
Wirkungsmechanismus der Biguanidine 
aufgrund klinisch-experimenteller Untersu
chungen«, und die »Klinische Anwendung 
der Biguanide«. Die Verwendung der Bigua- 
nide bei asymptomatischem und laten
tem  D iabetes wird auch ausführlich dis
kutiert. U nter den sozialmedizinischen 
Problemen ist eines der wichtigsten die 
Berufsberatung von Diabetikern. Die Auf
gaben des Rehabilitationsberaters und die 
Um schulung von Diabetikern, ferner die 
Bedeutung der Komplikationen in ihrer 
Berufstätigkeit und die Fragen der Le
bens ̂ Versicherung werden auch besprochen. 
Das letzte Kapitel ist »Diabetes, Trauma, 
Begutachtung«. Hier wird über die Fragen 
der Entwicklung der Krankheit, endogene 
und exogene Ursachen und die Rolle 
verschiedener Traumen und das Problem  
von D iabetes und Verkehrsrecht gespro
chen, unter welchen Umständen der Dia
betiker fahrtüchtig ist. Für alle Ärzte, die 
sich m it Diabetes befassen, ist das Stu
dium dieses Buches äußerst wünschens
wert.

L. В a r t  a

K. J. N e u m ä r k e r  und M. N e u m ä r k e r : 
Der H irnstam m  und seine Erkrankungen  
im  K indesalter. 178 Seiten m it 47 Abbil
dungen in 72 Einzeldarstellungen. Georg 
Thieme Verlag, Leipzig 1977. M 75,—

U nter Him stamm  versteht man das 
Zwischenhirn, Pons, und die Medulla ob
longata; das Dienzephalon wird auch dazu 
gerechnet. Die Erkennung der komplexen  
Funktion des Hirnstammes erfordert sorg
fältige neurologische und psychopatholo- 
gische Beobachtungen. Es müssen jedoch 
auch die Probleme der Entwicklung des 
H im stam m es sowie die bezüglichen neuen 
neurophysiologischen, biochemischen, neu-
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ropathologischen und genetischen Fragen 
in Betracht gezogen werden.

Die Himstammerkrankungen des Kin
desalters eignen sich vorzüglich zur Beob
achtung der Funktion dieses Gebietes. 
Bei Kindern sieht man Symptome, welche 
im Erwachsenenalter wegen auf den Hirn
stam m  einwirkende kortikale Funktionen 
nicht oder kaum zu ermitteln sind. Außer
dem sieht man Offenbarungen und Symp
tome, die hinsichtlich der Funktion des 
sich entwickelnden Him stamm es nur im 
Säuglings- und Kindesalter charakteri
stisch sind.

Die Monographie gliedert sich in 22 
Kapitel. Von den besprochenen Themen 
seien nur einige beispielsweise erwähnt: 
Entwicklungsprobleme des Himstammes, 
Einfluß der Geburt auf den Hirnstamm, 
Topographie der hinteren Schädelgrube, 
Hirnstamm und Formatio reticularis aus 
neurophysiologischer Sicht, apallisches 
Syndrom im Kindesalter, neurologische 
Symptomatik und Psychopathologie der 
Himstammtumoren, seltenere raumfor
dernde Prozesse in der hinteren Schädel
grube mit Hirnstammbeteiligung usw.

Der Wert des vortrefflich ausgestatte
ten und didaktisch illustrierten Buches 
wird durch das reiche Schrifttum (1091 
Literaturangaben) gefördert.

Es ist erfreulich, daß das Gebiet der 
Kindemeuropsychiatrie m it einem der
artig gründlichen Werk bereichert wurde. 
Es dürfte aber nicht nur die sich mit 
Kindemeuropsychiatrie und Neurochirur
gie befassenden Spezialisten interessieren, 
sondern auch für Neurologen, Psychiater 
und Pädiater von Nutzen sein.

J. S z é n á s y

W. P l e n e r t  und J. H e r m a n n : Anäm ien  
im  Kindesalter. 142 Seiten m it 20 Abbil
dungen und 19 Tabellen. Georg Thieme 
Verlag, Leipzig 1977. M 36,—

Diese in der Reihe »Moderne Pädiatrie« 
veröffentlichte Monographie wendet sich 
in erster Linie an die in Ambulatorien

und Krankenhäuser arbeitenden und in 
hämatologischen Fragen weniger gewand
ten Ärzte.

In den einleitenden Kapiteln findet man 
eine kurze Beschreibung der zur Diffe
rentialdiagnostik gebräuchlichen Laborun
tersuchungen, m it deren Hilfe sich der 
praktizierende Arzt die geeignetsten Ver
fahren zur schnellen Diagnose auswählen 
kann. Dann werden die Indikationen einer 
Transfusion, die Eisen-, Vitamin- und 
Hormontherapie und die Knochenmark
transplantation erörtert. In den weiteren 
Kapiteln werden die einzelnen Formen 
der Anämie nach ihrer diagnostischen Er
scheinungsart besprochen: z.B . die in
folge der gestörten Urzelldifferenzierung 
auftretenden apiastischen und hypopla
stischen Anämien, die Hämoglobinsyn
these, die Störungen des Eisenstoffwech- 
sels, die m it Blutverlust oder herabge
setzter Lebensdauer der roten Blutkör
perchen einhergehenden Anämien, schließ
lich der vom pathogenetischen Standpunkt 
gem ischt betrachtete Typ. Bei allen Er
krankungsformen wird auf die Pathoge
nese, klinische Manifestation und Symp
tomatik, auf die wichtigeren Abweichun
gen der Laborwerte und auch auf die 
Therapie hingewiesen.

Jedem Kapitel schließt sich ein Lite
raturverzeichnis an, das die bedeutenderen 
Fachbücher, Monographien zum Thema 
enthält.

Das leicht verständliche, didaktisch 
aufgebaute Büchlein faßt alles Wissens
werte über die kindlichen Anämien kurz 
zusammen und soll dem praktizierenden 
Arzt als ein nützliches H ilfsm ittel empfoh
len werden.

G. K a r d o s

R. S a c h s e n w e g e r : Stereo-Sehübungen. 62 
Seiten mit 86 farbigen Abbildungen und 
2 Pappbrillen. Georg Thieme Verlag, Leip
zig 1977. M 1 2 , -

Der Verfasser dieses für Kinder zu
sammengestellten Bilderbuches is t  der Di
rektor der Leipziger Augenklinik und eine
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A utorität auf dem Gebiet des Stereo- 
Sehens. Das Büchlein ist für den Augen
arzt ein nützliches H ilfsm ittel, ähnlich 
w ie die Ishihara-Tafeln. D ie Mehrzahl der 
Bilder dient zur Untersuchung und Übung 
des räumlichen Sehens, ein Teil eignet 
sich auch zur Prüfung anderer Funktionen 
des binokularen Sehens, [z. B . Sehschärfe, 
Heterophorie, simultane Perzeption und 
Fusion. Die Dissoziation der Bilder des 
rechten und linken Auges erfolgt m it sich 
ergänzender blauen und roten Färbung; 
die Bilder werden erst m it der dem Büch
lein beiliegenden blau-roten Pappbrille 
betrachtet plastisch erscheinen, natürlich 
ausschließlich bei intaktem  beidäugigen 
Sehen, nicht aber bei Schielfehlem. In 
dieser einfachen Weise können auch Kin
derärzte und Eltern auf das Vorliegen 
eines Sehfehlers oder Schielens aufmerk
sam  gemacht und die augenärztliche B e
handlung frühzeitig eingeleitet werden. 
Ü bung des stereoskopischen Sehens und 
Schulung der Beobachtungsgabe und Kon
zentrationsfähigkeit der normalsichtigen  
K inder sind jedoch die Primäraufgaben 
des Bilderbuches.

K . M o l n á r

I . W e i g l : Zum  Spracherwerb bei K rippen
kindern . Volk und Gesundheit, Berlin 1977. 
84 Seiten mit 19 Abbildungen und 8 
Tabellen. M 6 ,—

D as kleine Buch befaßt sich m it dem 
vielschichtigen Problem des Spracherwerbs 
in  Kinderkrippen und m it den Mög
lichkeiten der Erzieher, die Sprachent
w icklung der Kinder günstig zu  beeinflus
sen und vor Störungen zu bewahren.

N ach  einer kurzen E inleitung m it Er
läuterung des Begriffs Psycholinguistik  
folgen zwei Hauptabschnitte. Im  ersten 
A bschnitt werden die theoretischen  
Grundlagen, darunter psycholinguistische 
A spekte, psychophysische Entwicklungs
stadien  sowie lempsychologische Vorausset
zungen, detailliert dargestellt. Die ge
setzm äßige Abhängigkeit der Sprachent

wicklung von der für die jeweilige Alters
stufe spezifischen Tätigkeit und von der 
sprachlichen Kommunikation zwischen Er
zieherin und Kind wird hervorgehoben. 
An Hand anschaulicher Beispiele folgt im 
zweiten Abschnitt eine eingehende B e
schreibung eigener experimenteller Unter
suchungen, die sich auf die Gestaltung 
der Beschäftigungen zur Spracherziehung 
im zweiten Lebensjahr und auf die sprach
liche Kommunikation im Tagesablauf be
ziehen. Die Ergebnisse von entsprechenden 
Praxisanalysen, darin konstatierte Män
gel und die Möglichkeiten zu deren Über
windung werden übersichtlich dargestellt. 
Aufgrund ermittelter Unterschiede zw i
schen Versuchs- und Vergleichsgruppen 
wird auf die Bedeutung einer möglichst 
hohen Anzahl von Kommunikationsvor
gängen zwischen Erzieherin und Kind so
wie auf die Zugehörigkeit der sprachlichen 
und nichtsprachlichen Reaktionen zum 
gesamten Kommunikationsgeschehen hin
gewiesen. D ie Förderung der sprachlichen 
Entwicklung und Aktivität erfolgt im Zu
sammenhang m it den gegenständlichen 
Handlungen und dem Niveau der Spiel
tätigkeit der Kinder. Das Buch wird m it 
einer zusammenfassenden Darstellung ent
sprechender Schlußfolgerungen und m it 
einem umfangreichen Literaturverzeichnis 
abgeschlossen.

Die Abbildungen und Tabellen sind 
übersichtlich, klar verständlich und er
möglichen eine gute Orientierung. D ie 
drucktechnische Ausstattung entspricht je
doch nicht dem wertvollen Inhalt des 
Buches.

I. P u l s

N. M. A k s a r i n a : Die Erziehung der K in 
der in  der frühen K indheit. Verlag Volk  
und Gesundheit, Berlin 1978. 280 Seiten. 
M 23,—

Das Buch ist eine etwas verkürzte 
Übersetzung des Lehrbuches für die Mit
arbeiter der Krippen und Säuglingsheime 
in der Sowjetunion. Die Autorin ist eine
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der Bahnbrecher der sowjetischen Klein
kindererziehung und der neuen Ordnung 
in den Krippen.

Das Buch enthält zehn Hauptkapitel, 
welche folgende Themen behandeln: I. 
W ichtigkeit einer entsprechenden Kinder
erziehung vom ersten Lebensmonat an. 
II. Allgemeine Aufgaben und Methoden 
der Kleinkindererziehung. I I I —IV —V. 
Entwicklung und Erziehung innerhalb 
der ersten drei Jahre. VI. Grundprinzipien 
der Kleinkinder-Pädagogik. V II. Ausbil
dung der Lebensordnung der Kinder wäh
rend der ersten Tage in der Institution. 
V III. Art der Kontrolle der Entwicklung 
und des Verhaltens. IX . Charakteristische 
Zeichen der Erziehung in Krippen, H ei
men und in den vereinigten Krippe-Kinder
garten Institutionen. X . Arbeit m it den 
Eltern.

Die Autorin erörtert eingehend die Art 
und Weise, wie man sich m it den Kindern 
beschäftigen soll, und betont öfters, daß 
auch die besten Konzeptionen nur dann 
für das Kind nützlich sind, wenn ihre 
Anwendungsart dem Kinde entspre
chen.

Außer der Betonung der W ichtigkeit 
der freundlichen, verständnisvollen Art 
der Beschäftigung m it dem Kind und der 
Bildung entsprechender äußeren Umstän
de, zieht sich durch das ganze Werk die 
Betonung des didaktischen Lehrens. Zur 
Ausbildung fast aller Fertigkeiten und 
Fähigkeiten, die der Säugling während 
seiner Entwicklung erreicht, findet sie es 
notwendig diese zu unterrichten, kaum 
Platz lassend für die Freude der Entdek- 
kung und für selbständige Initiative. Mit 
dem kann man natürlich nicht einver
standen sein. Die tiefe Hum anität und 
die aufrichtige Kinderliebe, die das Buch 
durchtränken, mildem die o ft  detaillier
ten, das Leben im vorhinein genau be
stimmenden, vielfältigen Vorschriften. Die 
Autorin weist an vielen Stellen des Buches 
darauf hin, daß man immer Rücksicht 
nehmen muß auf die individuelle Bela
stungsfähigkeit und individuelle Eigenart 
der Kinder. Man darf Verordnungen nur

dann durchführen, wenn das Kind bereit
willig gut gelaunt daran teilnimmt, sich 
leicht an die Verordnung anpaßt.

E. P ikler

Growth and Development. Edited by О. 
E i b e n . Printing House of the Hungarian 
Academy o f Sciences, Budapest 1977. 493 
pages, Price S 30.—

This book contains the whole material 
o f an international symposium held at 
Tihany near Lake Balaton in 1977. The 
first part o f the volume contains data on 
intrauterine, infantile and childhood de
velopment, while the second part analyses 
physical types and the variations of stature. 
Among the papers presented, a study by 
Polish authors will attract special atten
tion; they have made an anthropometric 
study of 180 children from birth to 7 years 
of age and o f their parents, following a 
number o f their measurements in the be
ginning m onthly and after the second year 
of life at three months intervals. In agree
ment with other authors they found that 
growth and weight development of the off
spring was in close correlation with the 
height and weight of their parents. The 
closest correlation was observed to exist 
between maternal height and the 
height o f the children, especially of those 
o f the female sex. Another interesting 
paper is that o f D. F. Roberts who made 
a study o f the appearance o f menarche in 
girls o f different social classes living in 
different geographical areas, in two schools 
of two towns in England and a school in 
India. The results showed that the time o f  
menarche depended on social differences 
rather than geographical ones. On the basis 
of these and of earlier similar comparisons 
made in the U . K. the importance of such 
investigations is emphasized as the time o f  
the first menstruation appear to represent 
a useful index o f the biological condition 
of a certain population.
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A ll the papers in the book will be in 
teresting for physicians and especially for 
paediatricians and those engaged in the care 
o f schoolchildren and adolescents.

R .  Á g f a l v i

M c C l u r e  B r o w n e , J. C., D i x o n , G.: 
Browne s Antenatal Care. Churchill Living
stone, London 1978. 450 pages, Price 
£  10 , —

The first edition of this book appeared 
in 1935, under the title A ntenatal and P ost
natal Care; its author was the internation
ally h ighly esteemed authority, F . J. 
Browne who then produced nine editions 
o f the textbook up to 1960. After his death  
in 1963, the present editors publisheda well- 
revised edition in 1970 and then the pres
en t one. They succeeded in enlarging and 
reshaping the text in such a w ay that its 
original values have not been lost.

The book contains data on maternal 
and perinatal mortality statistics, the early 
diagnosis o f pregnancy, the practice of  
pregnant care and a detailed discussion of 
radiological diagnostics. A som ewhat m od
est part deals with the physiology o f the 
pregnant woman and a som ewhat over
size one w ith  cytological diagnostics. There 
are excellen t chapters on m ultiple birth, 
bleedings, inherited diseases and malfor
m ations as well as on toxaemia, general and 
special diseases, infections, venereal dis
eases and also on psychological problems 
during and after pregnancy. This well- 
illustrated book is warmly recommended to 
obstetricians, paediatricians interested in 
perinatal problems and to every clinician 
who wishes to obtain adequate information 
ab out the modern practice o f obstetrics.

L .  L a m p é

Tactics and  Strategy in  Cancer Treatment 
Edited  b y  G. M a t h é . XV +  219 pages 
with 75 figures and 92 tables. Springer 
Verlag, B erlin—-Heidelberg—N ew  York 
1977. Price DM 68.—

This book discusses some up-to-date 
therapeutic results o f tumours and leukae
mias. The first part o f the volume deals 
with general therapeutic and diagnostic 
principles, while the second part discusses 
treatment o f the individual forms o f tu
mours and leukaemias in adults and chil
dren. The authors are m ostly well-known 
experts, their majority from the USA and 
France.

Mathé in the forword emphasizes that 
rational therapy and future advances can 
only be achieved by the closest interdis
ciplinary collaboration involving specialists 
o f oncology, surgery, radiology, chemo
therapy and immunology. Much of the book 
is devoted to immunotherapy. It is em 
phasized that this kind o f treatm ent is still 
in its infancy; there are m any experimental 
data but evaluable clinical experience is 
scarce. Every specialist who desires to apply 
immunotherapy m ust possess adequate 
knowledge o f both experimental and clinic
al oncological immunology. Namely, as 
pointed out in several chapters o f the book, 
immunotherapy may sometimes mar the 
effect o f other kinds of treatm ent. For in
stance, there are experimental data to 
show that the results o f chemotherapy are 
poorer than usual in patients under im
munosuppression. In connexion with im
munology, some chapters deserve special 
interest. To mention only two, the part 
of active immunotherapy o f acute myeloid 
leukaemia by means of cells o f increased 
antigenicity achieved by neuraminidase; 
or that analysing the results o f system atic 
androgen therapy in acute myeloid leu
kaemia. There are in addition chapters 
dealing with the treatment of tumours of 
the breast, bronchi, ovarium, testicles, 
the stomach and the prostate and those of 
trophoblast origin. Paediatricians will 
welcome the paragraphs dealing with 
acute lymphatic leukaemia, Hodgkin dis
ease, osteosarcoma, rhabdomyosarcoma, 
neuroblastoma and Wilms tumour. Every  
chapter ends with a good and up-to-date 
list o f literary references.

D .  S c h u l e r
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Essentials of Paediatric Gastroenterology 
edited by J. T. H a r r i e s . X II -f- 367 pages. 
Churchill Livingstone, Edinburgh — Lon
d o n -N e w  York 1977. Price £ 11.00

This book written by 19 authors and 
summarizing in a concise manner the field 
o f paediatric gastroenterology, will be 
useful for paediatricians and even for 
general practitioners. The work consists of 
three parts. The first discusses structure 
and function, their development, and the 
techniques o f investigation. The second 
deals with the main problems of the gastro
intestinal tract. This is an outstanding  
part o f the work and especially so are the 
chapters on the postresection state, the 
functional changes caused by malnutrition 
and that on the symptoms related to 
psychological disturbances. The chapters 
on small intestinal enteropathies, infective 
diarrhoeas and the surgical emergencies 
and conditions also deserve mentioning. 
The third part is devoted to the diseases 
o f  the liver and the pancreas; it discusses 
the inborn errors of hepatic metabolism, 
persistent jaundice, infections and tu
mours of the liver and its chronic diseases. 
There are no chapters on immunological 
problems and the role of gastrointestinal 
hormones; these are mentioned together 
with the special diseases. Every chapter 
ends with a brief list of well-chosen up-to- 
date references.

The greatest merit o f the book is its 
clear impact and precise style. Its only 
shortcoming is that although the con
ditions associated with malabsorption are 
duly enumerated, no attem pt is being 
made at their classification.

I. KÓSNAI

D as Atemnotsyndrom der Neugeborenen 
Herausgegeben von C. M i e t e n s . 126 Seiten 
m it 71 Abbildungen und 33 Tabellen. G. 
Thieme Verlag, Stuttgart 1977. DM 34,—

Das Buch, der 6. Band der Schriften
reihe Intensivmedizin — Notfallmedizin — 
Anästhesiologie, enthält die Vorträge und

Diskussionen des in Bochum im November 
1975 abgehaltenen Symposiums, welches 
sich mit sozusagen sämtliche Aspekten der 
Atemstörungen des Neugeborenen be
faßte.

Der erste Vortrag ( T i z a r d ) behandelt 
die Prognose des Atemnotsyndroms, dessen 
Mortalität und psychomotorische Entwick
lung, wobei das Krankheitsbild definiert 
und die Frage der Nachuntersuchungen er
örtert werden. Sodann folgt ein Beitrag 
( W i e r i c h - H a r t u n g ) in bezug der Pa
thologie des Syndroms. Außer der klassi
schen Beschreibung wird auch die funk
tionelle Bedeutung der pathologischen Ver
änderungen angeführt. Die Ätiologie und 
Pathologie des Syndroms sind das Thema 
des folgenden Vortrages ( W e n n e r ) ;  hier 
wird das komplexe Wesen des Pathome- 
ehanismus beschrieben und die patholo
gische Funktion der kollabierenden Al
veolen m it Hilfe einer mathematischen 
Formel erläutert. Ein Beitrag über die 
Biochemie und präpartale Diagnostik der 
Lungenreifung (K uss) bespricht die Funk
tion der Pneumozyten Typ II, die Bio
chemie und Biosynthese der oberflächen
aktiven Substanzen, ferner die Möglich
keiten der intrauterinen Diagnostik und 
pränatalen Prophylaxe. Für den praktizie
renden Neonatologen dürfte der Vortrag 
über die Röntgenbefunde beim Atem not
syndrom ( L a s s r i c h ) am nützlichsten 
sein; mit gut dokumentiertem Bildm ate
rial erhält man ein genaues Bild über die 
einzelnen Phasen des RDS, die Röntgen
zeichen der zur Differentialdiagnose in 
Frage kommenden Erkrankungen und 
schließlich über die radiologischen Hilfs
mittel zur Erkennung der Komplikationen 
und die Technik der Therapie. Der Vor
trag Hirnblutungen beim Atemnotsyndrom  
( K ü n z e r  u. Mitarbeiter) befaßt sich mit 
dem Problemenkomplex RDS — Puffer
therapie — Hirnblutung anhand einer 
statistischen Analyse. Hier bietet sich das 
lebhafteste und ausführlichste Diskussions
material. Der Vortrag über die Infusions
therapie bei dem Atemnoteyndrom ( R i e 

g e l ) bietet einen genauen Wegweiser zur
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optim alen täglichen Flüssigkeitszufuhr in 
qualitativer und quantitativer Hinsicht. 
D ie weiteren Beiträge: L o e w e n i c h :

Indikationen, Durchführung und Kompli
kationen der künstlichen Beatm ung; L e m - 
b u r g : Methoden und Überwachung
der Sauerstoffapplikation; B r a n d -m i e t e n s  
Differenzierte Anwendung von Atemhilfen 
und künstlicher Beatm ung, besprechen 
eingehend die Indikationen, Methoden, 
Technik, Kontrolle der modernen neo- 
natalen Atemtherapie. Von den Kompli
kationen befaßt sich ein Vortrag m it jenen 
im Bereich der Ophthalmologie ( K ö r n e r ), 

anschließend finden wir ein Referat über 
die chirurgische Ligatur des offenen Ductus 
B otalli bei Frühgeborenen ohne vorher
gehende Herzkatheteruntersuchung ( R e i 
d e l  u. Mitarbeiter), das am Symposium  
Zwar nicht vorgetragen, wegen seiner 
hochaktuellen Problematik doch in das 
Material des Bandes aufgenommen wurde.

D . B É K E F I

J. W e n d l e r , W .  S e i d n e r : Lehrbuch der 
P honiatrie  348 Seiten m it 136 teils farbigen 
Abbildungen und 18 Tabellen. G. Thieme 
Verlag, Leipzig 1977. Preis M 56,-

D ie Phoniatrie ist ein eigenes medizini
sches Fachgebiet, das sich m it der Physio
logie und Pathologie der Stim m bildung und 
Sprache befaßt. Als Aufgabe setzt sie sich 
die Prophylaxe, Diagnostik und Meta- 
phylaxe der Tonbildungs- und Sprachstö
rungen, wobei auch psychologische und 
soziologische Gesichtspunkte in Betracht 
gezogen werden.

Einleitend werden die Geschichte und 
interdisziplinäre Lage der Phoniatrie über
blickt, sodann die Fragen der Grenzgebiete- 
und Nachbargebiete (Physik, Sprachphy- 
siologie, Főne tik, klinische Psychologie, 
Genetik) besprochen. Hiernach folgt die Er
läuterung der wichtigsten Untersuchungs
verfahren: Atmung, Larynx, die zur Beur
teilung der Charakteristika der menschli
chen Stim m e dienenden instrumentalen und

zur objektiven Stimmdiagnostik gebräuch
lichen modernen Methoden und Teste. Fer
ner werden die Entwicklung der mensch
lichen Stimme, die Probleme der Stimm
bildung der sich m it Sprache und Gesang 
Beschäftigenden erörtert.

Der zweite Teil des Buches befaßt sich 
mit den wichtigsten phoniatrischen Krank
heitsbildern, den Störungen der Stimm
bildung und Sprache und deren entspre
chenden diagnostischen und therapeuti
schen Möglichkeiten. Ein Kapitel ist den 
Fragen tier einzelnen Etappen der Sprach
entwicklung und der Rehabilitation von 
Totalexstirpierten gewidm et.

Das Werk weist stets auf das inter
disziplinäre Wesen der Forschungs- und 
Heilarbeit hin. Das Thema wird vielseitig, 
die Kenntnisse der Grenzgebiete gründlich, 
die phoniatrischen Definitionen exakt, die 
Krankheitsbilder und Untersuchungsver
fahren klar und überblicklich, die Literatur 
kritisch behandelt.

Das Buch dürfte nicht nur den Spezia
listen, sondern auch Heilpädagogen, Fone- 
tiker, Otolaryngologen und Pädiater emp
fohlen werden.

J. H i r s c h b e r g

Surgical Pediatric Urology edited by H. B. 
E c k s t e i n , R. H o h e n e e l l n e r  and D. I. 
W i l l i a m s . X I +  533 pages with 1120 
illustrations. George Thieme Publishers, 
Stuttgart 1977. Price DM 238.—

In the last twenty years, paediatric 
urology has made a great progress, especi
ally in its diagnostic and surgical possibil
ities. This monograph edited by three 
internationally well-known authorities and 
written by 35 experts is an outstanding 
survey o f the subject. For each condition, 
the characteristic pathological and clinical 
features, the diagnostics, the indications 
for surgery and the operative techniques are 
described clearly, and instead o f compli
cated descriptions, the technical details are 
demonstrated on excellent figures and 
drawings.

Acta Pardiatrira Academiae ScietUiarum Hungaricae 19, 1978
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The book begins with a concise chapter 
on paediatric nephrology, then care, di
agnostics, and treatment are discussed. 
Beside intravenous urography, the angio
graphic, isotope and ultrasonic tests and 
their value are described. A special chapter 
is devoted to the endoscopic techniques. 
Subsequently, the operations on the adre
nals, the kidneys, the uropoetic system and 
the testicles are described, even several of 
them if  there is no surgical solution sur

passing the others. These chapters are 
followed by one discussing the treatment 
of urologie injuries and finally a chapter on 
the principles o f kidney transplantation.

The monograph is especially recom
mended for surgeons and urologists having 
some experience in the field but also for 
those who wish to specialize or are inter
ested in urological surgery.

J. T ó t h

Acta Patdiatrica Academiae Scientiarum Hungaricae 19, 19741
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РЕЗЮМЕ

ДЕЯТЕЛЬНОСТЬ МОНИТОРА ВРОЖДЕННЫХ АНОМАЛИЙ В ВЕНГРИИ
А. Ц Е Й ЗЕ Л

Венгерский Монитор Врожденных Ано
малий действует с 1 января 1973 г. Его 
целью является скорейшее выявление воз
можных повышений частот во времени и по 
районам индикаторных врожденных ано
малий. Венгерский Монитор является 
частью организованного ВОЗом сотрудни
чества, распространяющегося в настоящее 
время на II стран. До настоящего времени 
понадобилось установить состояние опас
ности в 1975 году при повышении редукци
онных аномалий конечностей. Это повыше
ние лишь в малой мере объяснялось техни
ческими искажениями регистрации. При 
повышении частоты случаев необходимо 
организовать ретроспективные эпидемио
логические исследования, проводимые на 
основе личных распросов, по отношению к 
согласованным с ними контрольном слу
чаям. В настоящее время мониторироване 
врожденных аномалий может считаться 
одним из наиважнейших средств для ран
него выявления тератогенных и мута
генных вредных воздействий.

СВЯЗЬ ПОЧЕЧНОГО ПОРОГА 
РЕАБСОРБЦИИ БИКАРБОНАТА 
С ВЫДЕЛЕНИЕМ НАТРИЯ У 

НЕДОНОШЕННЫХ ДЕТЕЙ

Э. ШУЙОК и Ф. ВАРГА

Авторы определяли количество выделяе
мого с мочой натрия и порог реабсорбции 
бикарбоната почками у 9 здоровых недо
ношенных мальчиков. Определения произ
водились на 7-й день жизни, затем раз в 
неделю в продолжение шести недель, всег
да после нагрузки хлористым аммонием. 
Была установлена отрицательная зависи
мость между порогом реабсорбции бикар
боната и количеством выделенного натрия. 
Авторы предполагают, что за низкий порог 
реабсорбции бикарбоната у недоношенныох 
детей является ответственной слабая спо
собность к выделению натрия.

МЕТАБОЛИЧЕСКИЙ АЦИДОЗ И 
ВЫДЕЛЕНИЕ НАТРИЯ У 

НОВОРОЖДЕННЫХ
Э. Ш УЙОК, ф . ВАРГА и Л . К Е Р Е К Е Ш

На протяжении 6  недель авторы опре
деляли отношения между весом при рожде
нии, возрастом и выделением натрия, име
ющиеся в состоянии ацидоза, а) у 43 ново
рожденных с весом при рождении от 1 0 0 0  до> 
4300 г, с гестационным возрастом от 28 до 41 
недели, а также б) у 13 новорожденных, у 
которых вес при рождении колебался меж
ду 100 и 1970 г., а гестационный возраст — 
от 29 до 35 недель. Новорожденные, родив
шиеся с большим весом, и более старшие по 
возрасту выделяли гораздо больше натрия, 
чем новорожденные с низким весом и 
младшие по возрасту. Из этого можно за
ключить, что, при определении потребности 
новорожденных детей в натрии, следует 
принимать во внимание степень ацидоза.

ОЦЕНКА ДАННЫХ ЭЭГ ПРИ 
ПОВЕДЕНЧЕСКИХ НАРУШЕНИЯХ 

ДЕТСКОГО ВОЗРАСТА
О. КОХЛАЙБ и Л . СЕГЁ

Авторы обследовали 732 ребенка, стра
дающих нарушениями поведения, для опре
деления частоты встречаемости общих из
менений и гиперсинхронной активности. 
Они установили, что общие изменения пове
дения средней и тяжелой степени одно
временно наблюдаются в 11,5% случаев.

Статистически достоверной разницы 
между отдельными типами поведения от
мечено не было. Замедление появлялось,, 
главным образом, в 7—8-летнем возрасте 
т. е. тогда же, когда и у здоровых детей.

Таким образом, общие изменения в по
веденческих нарушениях встречались не 
чаще, чем у здоровых детей. Гиперсин
хронная активность («судорожный потен
циал») наблюдался у 5,2% детей, страда- 
щих нарушениями поведения: здесь тоже



не было статистически достоверной разни
цы между отдельными группами поведен
ческих нарушений. Принимая во внимание, 
что у 4 —6% здоровых детей отмечаются 
сигналы гиперхронизации, авторы считают, 
что это отклонение у детей с нарушениями 
поведения тоже встречается не чаще, чем у 
здоровых.

Авторы подчеркивают, что никогда 
нельзя диагностировать эпилепсию только 
на основании одних данных ЭЭГ, так как 
здесь решающая роль принадлежит данным 
клинического обследования. Диагнозы «ла
тентной» или «скрытой» эпилепсий следует 
совершенно игнорировать. В таком случае, 
—то есть в случае отрицательных результа
тов клинического обследования и вместе с 
тем при наличии определенных отклонений 
на электроэнцефалограмме, — противо
судорожную терапию применять нельзя.

ВЛИЯНИЕ ВКУСА И ТЕМПЕРАТУРЫ 
НА СОСАНИЕ У НОВОРОЖДЕННЫХ 

ДЕТЕЙ
3 . М А КО И , П. М. ДУ Н Н  и Д . Ш П Е Й Д Е Л Ь

Авторы изучали поведение при сосании 
у 1 0  здоровых новорожденных детей при 
кормлении их пищей разного типа (пита
тельные смеси, чужое сцеженное материн
ское молоко) и температуры (тела, комнат
ной). Исследования проводились на 4,5 и 6  

дни после рождения и рассматривались как 
трехратное повторение той же самой серии 
опытов.

На основе 120 кривых, записанных во 
время сосания, определялись: общее времья 
каждого кормления, продолжительностеь 
перерывов, их количество, полное давленио 
и число сосательных движений в минуту. 
Поведение новорожденных, связанное с 
сосанием, на изменилось прикормлении их 
различной пищей, но в одном случае из 
трижды повторенной серии опытов наблюда
лось изменение в связи с изменением темпе
ратуры.

ИЗУЧЕНИЕ РАЗВИТИЯ 
ИММУНОЛОГИЧЕСКИХ ФУНКЦИЙ 
И СУБПОПУЛЯЦИЙ ЛИМФОЦИТОВ 
У ЗРЕЛ Ы Х  И НЕДОНОШЕННЫХ 

НОВОРОЖДЕННЫХ
Л . КА РМ А Ж И Н , А. МАКАН и Г. БА Л Л А

У здоровых, преждевременно рожден
ных новорожденных детей (на 22—38 
гестационной неделе) авторы определяли в 
периферической крови объемом 2  мл, на

предметном стекле, процентное распреде
ление и динамику Т-, В- и О-лимфоцитар- 
ных популяций, в зависимости от возраста и 
веса новорожденных. В качестве контроля 
пользовались пробами крови, взятой у детей 
в возрасте от 1 года до 14 лет. Свои дальней
шие исследования авторы предполагают 
выполнять, основываясь на полученных в 
этих экспериментах данных.

ЭЗОФАГО-ГАСТРО-БУЛЬБОСКОПИЯ 
В ДЕТСКОМ ВОЗРАСТЕ 

Д Ь . РУМ И, И. ШОЛТ и п. к а й т а р

Авторы произвели эзофаго-гастро-буль- 
боскопию у 5 детей. Исследование выполня
лось под общим наркозом, фиброскопом 
типа Olympus GIF-D2. Причины, по 
которым была произведена эзофаго-гастро- 
бульбоскопия: в трех случаях из-за гема- 
темеза и/или мелены, в одном случае по 
поводу оккультного кровотечения, у одно
го трехлетнего ребенка с целью извлечения 
проглоченного обручального кольца. В 
двух случаях с повторным кровотечением с 
помощью ранее произведенной эксплора
тивной лапаротомии не удалось установить 
прициму кровотечения Результатом фиб
роскопического исследования был этимо
логический диагноз: в одном случае обна
ружили варикозные узлы пищевода, во 
втором случае — кровоточащую язву 
двенадцатиперстной кишки.

Авторы считают, что если другие иссле
довательские методики не дают возможность 
поставить диагноз, то и у детей надо произ
водить эзофаго-гастро-бульбоскопию, — 
особенно в случае желудочного кровотече
ния, перед решением об операции.

10-ЛЕТНИЕ РЕЗУЛЬТАТЫ 
ДОБАВЛЕНИЯ ФТОРА В 

В ПОВАРЕННУЮ СОЛЬ В ВЕНГРИИ
К. т о т

Общеизвестно, что длительное употреб
ление поваренной соли с добавлением 
фтора подавляет развитие кариеса не толь
ко постоянных зубов, но и молочных. 
Добавление фтора в соль оказалось таким 
же эффективным, как и питье воды, содер
жащей оптимальные количества фтора. 
Однако установление оптимального содер
жания фтора в соли вызывает проблему; 
это возможно только на основании изуче
ния традиций питания населения. Коли
чество введенного с поваренной солью 
фтора можно высчитать только на основа
нии ложно-данного количества соли, 60%



которой, как известно, не утилизируется. На 
этом основании можно судить о количестве 
введенного фтора на основе проб мочи. Чем 
больше потребляют заранее приготовлен
ной пищи, тем труднее решить, в какую соль 
следует добавлять фтор,а также определить 
их дневное количество.

НОВЫЙ МЕТОД ФИЗИЧЕСКОЙ 
НАГРУЗКИ ДЛЯ БОЛЬНЫХ С АСТМОЙ 

ПРЫГАНИЕ ЧЕРЕЗ ВЕРЕВОЧКУ 
Я- К ЕЛ ЕМ ЕН , Г. П О Д ЕР и И. РОМХАНИ

Авторы производили сравнительные 
эксперименты с нагрузкой на 8  детях обоего 
пола, страдающих астмой и реагирующих 
на нагрузку спазмом бронхов. Средний 
возраст детей был 8,5 лет. В качестве нового 
вида нагрузки применялось прытанье через 
веревочку. Спазм бронхов, возникавший 
после прыганья через веревочку, был более 
сильным и продолжительным, чем спазм 
у этих же детей после выполнения эрго. 
метрического упражнения с велосипедом

ЛЕЧЕНИЕ ГРЫЖ ПУПОЧНОГО 
КАНАТИКА И ПАРАУМБИЛИКАЛЬ- 

НЫХ ДЕФЕКТОВ БРЮШНОЙ СТЕНКИ
К. Я Н Н Е К  И  В. ЭКЕСП А РРЕ

Грыжа пупочного канатика и параум- 
биликальный дефект брюшной стенки явля
ются результатом ранне-эмбриональных 
нарушений развития разного происхожде
ния. Однако с терапевтической точки зрения 
их следует считать едиными. На основании 
собственных наблюдений кажущееся самым 
многообещающим лечение мы демонст
рируем на материале 72 грудных детей, 
родившихся с дефектом передней брю
шной стенки. Из них у 49 новорож
денных была грыжа пуповины, а у 29 
параумбикальный дефект брюшной стенки. 
Для замещения больших дефектов мы ре
комендуем свободно трансплантируемый 
лоскут кориума. Этот метод впервые был

применен нами в 1974 году. Хорошие ре
зультаты этого лечения демонстрируются 
на 1 2  детях.

ЗНАЧЕНИЕ ОБНАРУЖИВАЕМЫХ С 
ПОМОЩЬЮ ЭНТЕРОБАКТЕРИАЛЬ
НОГО ОБЩЕГО АНТИГЕНА (ЕСА) 

АНТИТЕЛ В ПИЕЛОНЕФРИТЕ 
ДЕТСКОГО ВОЗРАСТА 

к. ПУМП и А. В ЕРТЕН И

Методом непрямой гемагглютинации с 
помощью сенсибилизированных ЕСА эрит
роцитов барана нам удалось выявить на
личие антител у детей, страдающих пиело
нефритом. Эта реакция была отрицательной 
у 10 здоровых детей. При остром пиелонеф
рите реакция во всех случаях была поло
жительной. При хроническом пиелонефрите 
значения титра показали большой разброс и 
нередко оценивались как отрицательные. 
В условиях применяемого метода разведе
ние 1 :64 является диагностическим по
граничным значением титра.

ПОПЕРЕЧНЫЙ ДИАМЕТР ГРУДНОЙ 
КЛЕТКИ И СЕРДЦА ПОСЛЕ РОДОВОЙ 

АСФИКСИИ У НОВОРОЖДЕННЫХ 
я. В Е Й ЗЕ Н Б А Х , к. Ш УЛЬЦ н М. Ш М ЕЛЬЦЕР

Авторы определили поперечный диа
метр грудной клетки и сердца у 745 ново
рожденных детей, находившихся после рож
дения в состоянии асфиксии. Оба диаметра 
показали хорошую корреляцию с весом 
новорожденного. Причиной больших инди
видуальных отклонений была отчасти раз
ная степень тяжести родовой асфиксии и 
различная компенсаторная реакция ново
рожденных. «Wet lung» и диаметр груд
ной клетки, превышающий 90 перцентил, 
указывал на хороший прогноз, в то время 
как снижение его ниже 1 0  давало мало на
дежды на выживание ребенка. Увеличение 
размеров сердца обычно проходило после 
первых 1 2  часов, хотя в некоторых случаев 
отмечалось еще спустя 5 дней, в зависи
мости от тяжести родовой асфиксии.
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