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Prognostic value of sleep analysis in newborns 
with perinatal hypoxic brain injury

Ilona György

Department of Paediatrics, University Medical School,
Debrecen, Hungary

The correlation between the findings of poly graphic sleep analysis 
and the late prognosis was studied in 37 full-term newborns after perinatal 
hypoxic-ischaemic brain injury, and in 9 healthy neonates. The relationship 
with a poor prognosis was significant if there was (i) a sleep cycle disturbance 
(decreased level of active sleep; persistence of quiet sleep-trace alternant 
pattern in the total cycle); (ii) immaturity in bioelectric brain maturation 

4 weeks; (iii) depression of background activity. The correlation with 
favourable outcome was significant if (i) the EEG was normal; (ii) sleep 
spindles occurred.

The following findings were unrelated to prognosis: asymmetry, 
paroxysmal abnormalities, and reactivity of EEG to light or sound stimula
tion.

Assessment of the degree of peri
natal hypoxic-ischaemic brain damage 
may have major therapeutic and 
prognostic implications. The neonatal 
EEG can be used to identify infants 
liable to future neurologic dysfunc
tion [4, 10, 11].

The purpose of the present study 
was to investigate the correlation 
between the findings of polygraphic 
sleep analysis and the prognosis of 
full-term newborns with perinatal 
hypoxic-ischaemic brain injury.

Su b je c t s  a n d  Methods

The subjects of the present study were 
full-term neonates with gestational ages 
ranging from 38 to 42 weeks and birth- 
weights from 2.6 to 4.2 kg (mean 3.34 kg). 
Thirty-seven newborns suffered from peri-

natal hypoxia and 9 newborns were healthy. 
The newborns with perinatal hypoxic 
brain damage were selected according to 
the following criteria.

1. They had neurological signs and 
symptoms suggestive of encephalopathy 
during the neonatal period.

2. In their perinatal history signs of 
fetal distress were documented.

Infants with intracranial haemorrhage, 
bacterial meningitis and CNS malforma
tion were excluded from the study.

Newborn infants with perinatal hypoxic 
brain damage were subdivided into groups 
of moderate and serious injury. The injury 
was considered serious if the newborn 
had deep coma (lack of corneal reflex, no 
response to pain) for more than 48 hours. 
19 newborns were in the moderate group 
and 18 in the serious injury group.

52 daytime sleep-polygrams were recorded 
in 46 infants. The first record was pre
pared at mean age of 8.7±5.1 days. The 
examination was repeated at two months 
of age in six newborns. An ORION 8 
channel electroencephalograph was em-
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2 I . Oyörgy: Sleep analysis

ployed, using a paper speed of 30 mm/sec, 
with conventional gain andfilter settings [1 
11]. During the polygraphic studies, 4 
EEG channels were used to monitor ac
tiv ity  from the frontocentral and parieto
occipital regions (Fs-C3, P 3—0 1; Е4-С4,
P4- 0 2). The electrodes were placed using 
the 10—20 system.

In addition, the following physiological 
data were recorded:

1. Horizontal ocular movements;
2. muscle activity by a surface electro

myograph;
3. heart rate by ECG;
4. respiratory rate by means o f a therm

istor.
6. The behaviour of the newborn was 

documented on the polygraph paper.
Polygraphic recordings were performed 

during the interval between two feedings 
in the afternoon. Each recording period 
lasted 90 to 120 minutes. All records were 
analysed visually page by page (each page 
epoch =  20 sec). Each epoch was classified 
as active sleep (AS); quiet sleep (QS); 
indeterrninate sleep (IS) or wakefulness (W) 
according to the conventional criteria [1].

The maturity of AS and QS patterns 
was determined on the basis o f the data 
of Parmelee et al [6], Schulte e t al [9] 
and Werner et al [11]. The morphology 
of quiet sleep and the occurrence of sleep 
spindles were observed.

The duration of AS and QS in a total 
sleep cycle was measured and compared 
in the three groups of newborns. Ab
normalities of the recordings were also 
identified: abnormalities in background 
activity, asymmetry or sharp transients.

The next step was to determine the 
reactivity of EEG after light (stroboscope) 
and sound (slow and quick hand claps) 
stimulation.

Finally, the duration of apnoea in the 
different sleep states was observed.

The results of the three groups were 
compared.

All infants were subjected to a routine 
paediatric and special developmental neu
rological and psychological examination

every three months. At the time of writ
ing this paper the subjects range in age 
from 7 to 30 months. The neonatal EEG 
findings and the outcome of the newborns 
were compared.

The chi-square test was used to assess 
differences between the EEG findings and 
the outcome in the three groups.

R esults

The outcome of the three groups 
of newborns is presented in Table I. 
The relationship between outcome 
and the degree of acute clinical signs 
and symptoms is obvious.

Bioelectric brain maturity in the 
AS and QS states of the investigated 
newborns was compared with their 
postmenstrual age at the time of 
the recordings (Table II). The EEG 
was considered immature if the differ
ence between postmenstrual age at 
the recording and bioelectric brain 
maturation was four weeks or more. 
In the most serious cases the discrep
ancy was 12 weeks. In many cases 
a heterochronism was observed: the 
patterns were characteristic of two 
maturational levels occurring in AS 
and QS states within the same 
record. If heterochronism was found, 
the more immature was always the 
AS.

In healthy newborns the duration 
of active sleep was longer than that 
of quiet sleep in the total sleep cycle, 
while the proportion of AS state 
decreased in infants with perinatal 
hypoxic insult (Table III). In the 
three most severe cases only QS 
(tracé alternant pattern) was found 
during the sleep cycle.

Acta Paediatrica Eungarica 24, 1983



I. György: Sleep analysis 3

T a b l e  I

Prognosis of the investigated control (C) and of the newborns with moderate (M) and
serious (S) hypoxic brain injury

Subjects (n)
Outcome 0

n«»9
M

n = 19
s

n = 18

Normal without therapy 9 6 —

Normal after habilitation - 12 и

Moderate cerebral palsy with or without slight 
mental retardation _ 1 4

Severe cerebral palsy with mental retardation 
and epilepsy - - 3

Statistical significance (chi-square test) among the three groups, p <  0.001.

T a b l e  II
Bioelectric brain maturation and postmenstrual age of the control (C) newborns, and 

of the newborns with moderate (M) and serious (S) hypoxic brain injury

Bioelectric brain maturation and postmenstrual age at recording 0
n = 9

Subjects
M

n = 19
s

n «= 18

Equal (in QS and AS states) 9 10 4
Retardation of bioelectric brain maturation ^ 4  

weeks — 5 7
Heterochronism AS/QS - 4/0 7/3

Heterochronism =  patterns characteristic of two maturational levels occurring 
in AS and QS states, discrepancy ^  4 weeks 

AS/QS =  number of infants with immature EEG in AS/QS states
Statistical significance (chi-square test) among the three groups, p <  0.01.

T a b l e  III

Proportion of AS/QS states in the total sleep cycle in the control newborns (C), and in 
the newborns with moderate (M) and serious (S) hypoxic brain injury

Duration of state
Subjects

0
n *= 9

M
n -  19

s
n •= 18

AS >  QS 9 12 9
AS <  QS - 7 6
Only QS was found - - 3

Statistical significance (chi-square test) among the three groups, p <  0.05.

1* Acta Paediatrica Uungarica 24, 1983



4 I . György: Sleep analysis

Table IV

Background activity and sharp transients in the EEG of control newborns (C) and of the 
newborns with moderate (M) and serious (S) hypoxic brain injury

BEG findings
Subjects

0
n =  9

M
n = 19

s
n = 18

Normal background activity 
Depressed EEG

8 15 10

burst suppression — — 3
low voltage — — 2

Asymmetry 1 4 3

Sharp transients 4 10 8

A significant difference in back
ground activity could be observed 
between the three investigated groups. 
Burst suppression pattern or low 
voltage EEG was found only in the 
seriously asphyxiated newborns. 
Asymmetry and sharp transients were 
detected in all the three groups 
(Table IV).

No response to low frequency photic 
stimulation was obtained in the 
majority of newborns with and with
out perinatal hypoxic brain damage. 
A frequency of 15-25 cycles/sec elicited 
a reaction in half of the newborns, 
regardless of the fact whether or not 
they had a brain injury.

Auditory stimulation by slow and 
quick hand claps elicited a response 
in every subject except three infants 
with nonreactive low voltage EEG. 
In many cases a pattern similar to 
K-complexes appeared after the sti
mulation, and signs of habituation 
and dishabituation were also observed.

The duration of the breathing 
interval in the healthy newborns 
was always less than 3 sec, also dur
ing active sleep. In the group of 
moderate asphyxia, 9 out of 19 in
fants, and in the group with serious 
asphyxia, 15 of 19 newborns had 
apnoeas longer than 3 sec during AS 
states.

The examinations were repeated 
in three infants from the moderate, 
and in three from the serious group. 
In the newborns with moderate 
hypoxic brain injury the seizure pat
tern persisted even at two months of 
age. At present these children are 7, 
18, and 30 months old, respectively, 
and they have no symptoms of epi
lepsy. Of the three infants from the 
serious group who exhibited only a 
tracé alternant pattern in the total 
sleep cycle during the neonatal peri
od, in two cases the abnormality was 
unchanged at the age of two and a 
half months. The third infant had

Acta Paediatrica Hungarica 24, 198
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T a b l e  V
Correlation between EEG and prognosis

Findings associated with favourable prognosis:
normal EEG 0.05 >  p <  0.1
occurrence of sleep spindles p <  0.05

Findings associated with unfavourable prognosis:
depressed background activity p << 0.05
QS >  AS in the sleep cycle p <  0.05
immaturity 4 weeks in EEG p <  0.01
apnoea longer than 3 sec p <  0.05
TA predominance during the total sleep cycles p <  0.001

Findings failing to predict prognosis: 
asymmetry 
sharp transients
non-reactivity to light or sound stimulation 
(except total lack of reactivity and lability of 

EEG)

developed AS by this time but in 
quiet sleep the tracé alternant could 
still be observed. One of the infants 
with disorganization of the sleep cycle 
at four months of age fell asleep dur
ing the examination. During sleep 
high voltage slow patterns predomin
ated but bursts reminiscent of tracé 
alternant (TA) were periodically vis
ible in the record. The EEG findings 
and their correlation with the prog
nosis can be summarized as in Table V.

D iscussio n

The present study has shown that 
neonatal sleep analysis is a good 
prognostic indicator after perinatal 
hypoxic insults. Our prospective exam
inations corroborated the data in 
the literature in that the depression 
of background EEG had a high prog
nostic value, whereas an asymmetry

and paroxysmal EEG abnormalities 
did not predict the outcome [4, 7, 
10 , 11] .

We found that the disturbances of 
the sleep cycle also correlated with 
the prognosis. When the background 
activity was depressed, the sleep 
cycles were always disturbed.

In contrast with the experience of 
Watanabe et al (10), we found that 
the duration of quiet sleep increased 
after perinatal hypoxic brain injury. 
This finding corresponds to the obser
vations in adult patients with traum
atic brain injury [6] and to some 
experimental findings [8].

The persistence of the QS state 
(tracé alternant pattern) during the 
total sleep cycle seems to be an un
favourable prognostic sign. The re
tardation in biolectric brain matura
tion after neonatal hypoxic brain 
damage agree well with the findings 
of Karch et al. [3]. They interpreted

Acta Paediatrica Uungarica 24, 1983



6 I. György: Sleep analysis

the immature bioelectric brain ac
tiv ity  occurring in patients with peri
natal hypoxia as an unspecific re
sponse to functional and structural 
changes in the CNS. As to respira
tion, Haidmayer and Kurz [2] found 
considerably prolonged apnoea peri
ods in high risk infants. Our experi
ence was the same. The long apnoea 
of newborns with hypoxic brain 
injury appeared always during active 
sleep.
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Intrauterine growth retardation: 
ultrasonic diagnosis

G P a p , J Sző k e , L P ap

County Hospital, Nyíregyháza, and Institute for Telecommunication Electronics, 
Technical University, Budapest

In 3258 pregnant mothers with ascertained gestational length, 3736 
biparietal and transverse thoracic diameters were measured by a rapid 
screen ultrasound device. The data were processed by computer and the 
possibilities of detection and typing of intrauterine fetal retardation were 
examined. Serial measurements performed during pregnancy satisfactorily 
detected type I or the proportional type. The asymmetrical form, type II, 
can be distinguished by the Neyman-Pearson method. The decision curves 
applicable for each gestational week have been computed and are described. 
They can also be used for determination of the degree of intrauterine wasting.

Unsatisfactory development of the 
fetus has become a central problem 
of both obstetrics and paediatrics. 
Increased attention paid to “small 
for dates” is justified by their in
creased perinatal and infant mortality 
rates, their high incidence of malfor
mations and their elevated risk for 
late, principally cerebral, complica
tions [2, 9, 17]. Prevention and ther
apy of intrauterine growth retarda
tion (IUR) have not yet been fully 
solved but early detection and the 
choice of the optimum time for 
delivery may help to achieve good 
results before irreversible changes 
have occurred.

The introduction of ultrasound (US) 
has revolutionized the diagnostics of 
intrauterine development of the fetus. 
The best known approach is measur
ing the biparietal diameter of the 
skull (Bip) and by weekly measure

ments performed in a sufficient num
ber of cases a standard curve can be 
established. Comparison of the actual 
measurement with this curve allows 
the conclusion whether development 
of the fetus is normal or retarded 
[2, 3, 5, 8, 11, 13, 14, 15]. Two main 
types of retardation have been recog
nized [9, 12, 17], different in both 
aetiology and consequences [1, 9, 17]. 
Therefore, distinction of the two 
types is imperative (see Table I). If 
the growth rate of Bip declines 
from the second trimenon but the 
decline is gradual, the proportional 
type can be assumed. If the onset of 
the retardation in Bip increase falls 
to the third trimenon and skull devel
opment stops, this points to an asym
metrical retardation [9, 10, 13, 18].

In many cases of the dispropor
tionate type malnutrition hardly or 
not at all affects skull development,

Acta Paediatrica Hungarica 24, 1983



8 G P ap et al : Growth retardation

T able I
The main characteristics of TUR types 

Either type occurred in 9.9% of all neonates in our material 
(literature data: 8 —12%)

Incidence 
within the 
retarded

Type I 
Symmetrical

14% in our series 
(literature: 10—30%)

Type II 
Asymmetrical

86% in our series 
(literature: 70— 90%)

Causes physique, inheritance, social factors, 
chronic diseases, tobacco, etc.

placental insufficiency (gestosis, ne
phritis, hypertension, heart defect, 
postponed labour, diabetes, etc.)

Period of onset from the beginning of the 2nd 
trimenon, during the period of 
cell proliferation.

during the 3rd trimenon, the period 
of cell hypertrophy

Consequences Small, proportionate organs con
taining a reduced number of cells; 
persistence beyond the neonatal 
period. Good Apgar values and 
adaptation. High incidence of 
malformations and enzymopathies.

Normal number of cells of reduced 
size. Length and skull size hardly 
affected, wasting in other organs, 
especially in adipose tissue, dis
proportionate body. Intrauterine 
asphyxia, low Apgar values, pul
monary oedema and haemorrhage, 
hypoglycaemia, high perinatal and 
neonatal mortality and morbidity, 
late neurological sequelae.

the fetus appears to economize with 
the brain tissue, while other, less 
vital organs may cease to develop or, 
in extreme cases, may even lose 
weight [9, 17, 18]. It seems therefore 
logical that in addition to measuring 
the Bip, exact and synchronous 
measurements of other organs by 
ultrasound are necessary for a better 
approach of actual fetal development 
and distinction between the two main 
types of intrauterine retardation. Bet
ter estimates of the actual weight 
have been achieved [5, 7, 11, 16], 
by adding some other measurements 
to the previously used Bip. Most 
workers use quotients for the diagno
sis of asymmetric intrauterine retar

dation; Bip/abdominal diameter [15], 
Bip/abdominal circumference [9], Bip/ 
thorax area [18], Bip/transverse tho
rax diameter (Thq) [6], etc. A quo
tient exceeding a certain value can 
be regarded as an indicator of asym
metric retardation. E.g. during the 
40th gestational week fetuses showing 
the proportionate type have a Bip/ 
Thq value between 0.93 and 1.05 
while a value above 1.05 points to 
disproportionate growth retardation 
(Figure 2).

In this study we have attempted 
to improve early detection and dis
tinction of IUR by computer analysis 
of our serial data obtained in a large 
number of pregnancies.

Acta Paediatrica Hungarica 24, 1983



в  Pap et al : Growth retardation 9

Fia. 1. Fetus of 34 weeks. Skull (right) and thorax (left), longitudinal sections. Bip: 
88 mm, Thq: 84 mm. Physiological proportional development 

F i g . 2. Fetus of 33 weeks. Skull (right) and thorax (left), longitudinal sections. Bip: 
83 mm, Thq: 56 mm. Severe asymmetrical IUR  

Fia. 3. Fetus of 33 weeks. Transverse section of thorax. Thq: 56 mm. Severe asymmetrical
IUR
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Material a n d  Metho d

A total of 3736 US measurements were 
performed by the rapid screen device 
Vidoson 635-S from the 25th week of 
gestation. All consecutive patients ful
filling certain criteria and attending from
1 January, 1975, to 31 December, 1979, 
were involved in the study. In addition 
to measuring Bip, Thq was measured in 
the plane between the dome of the dia
phragm and the apex o f the heart using 
the method of Hansmann [5, 8] (Figures 1,
2 and 3). Data obtained in 3258 mothers 
who had had a regular bleeding cycle, 
the exact date of the last menstruation 
o f whom was known, who had single 
pregnancy and gave birth to a live child 
were also included in the study. Retarda
tion was diagnosed in all infants having 
a birth weight below the 10th percentile, 
as generally accepted [9, 13, 18]. This 
group was then subdivided on the basis of 
the pondéral index (PI)

body weight in g 
(body length in cm)3

All neonates born during or before the 
36th gestational week and having a PI 
value attaining or exceeding 2.0 and all 
infants born during or after the 37th week 
and having a PI value equal to or higher 
than 2.2 were regarded as belonging to the 
asymmetrical, disproportionate type of 
intrauterine growth retardation [4]. Since 
we have shown that the predictive value of 
Bip on weight can markedly be increased 
by measuring also Thq [11], we have 
attempted to find relationships between 
Bip and Thq values obtained at various 
gestational ages and the weight and pro
portions of the subsequently bom infant.

R esu lts

In the histograms of Bip-Thq values 
plotted against gestational age the 
areas of infants without retardation,

of infants affected by symmetrical or 
asymmetrical retardation showed con
siderable overlapping. This is the 
result of the statistical character of 
biological events and in our case it 
means that even theoretically there is 
no method of decision perfectly dis
criminating the three types on the 
basis of measurements performed 
before birth since some retarded 
infants exhibit the same parameters 
as normal infants do.

In agreement with other workers 
[9, 13, 15, 18] we believe that serial 
US measurements are best for the 
early detection of type I, the sym
metrical form of retardation. If the 
menstruation history is exactly 
known, Bip and Thq values corre
sponding to the same earlier gesta
tional week indicate a proportionate 
retardation [5, 6, 11]. If the cal
culated term is uncertain, calculation 
of the weekly rates may be helpful, 
flattening of the Bip growth rate 
normally occurs during the 32nd or 
33rd week of gestation (Fig. 4).

Histograms were composed from 
the Bip-Thq values obtained in non- 
retarded respectively asymmetrically 
retarded fetuses during the 32—42 
weeks of gestation. Fig. 5. illustrates 
the results obtained for the 40th 
gestational week. It can be seen and 
be proved mathematically that the 
Bip/Thq value does not optimally 
discriminate the two groups because 
the lines constructed by connecting 
the points representing identical pro
portions (Lines A, В and C) cross the 
scatter areas of both non-retarded 
and asymmetrically retarded infants

Acta Pacdiatrica Hungarica 24, 1983
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F ig . 4. Mean growth curve  for Bip and Thq from the 22nd gestational week

Acta Paediatrica Himqarica 24, 1983

F ig . 6 . Histograms of Bip-Thq measurements obtained in non-retarded and asymmetri
cally retarded fetuses in the 40th gestational week. А, В, C: lines representing identical

Bip/Thq values
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without separating them satisfacto
rily.

Optimum separation can be achieved 
by application of the mathemat
ical method of Neyman-Pearson. By 
this method various optimal decision 
curves can be constructed fulfilling 
requirements arbitrarily fixed in ad
vance; these curves separate the two 
groups, leaving the retarded values 
on the left and the normal ones on 
the right of the curve. Of course, the 
curves cannot perfectly separate the 
groups for the aforementioned reasons ; 
quite obviously, any of them can be 
characterised by two values of error, 
the ratio of undetected asymmetri
cally retarded neonates to all cases

showing this abnormality and the 
number of normal infants falsely clas
sified as asymmetrically retarded 
ones to the total number of non- 
retarded neonates. The principal dif
ference between the various decision 
curves consists in the capacity of 
detecting a certain percentage of 
asymmetrically retarded fetuses mini- 
malizing at the same time the pro
portion of normal fetuses falsely 
diagnosed as retarded ones. Quite 
evidently, if we arbitrarily increase 
the percentage of retarded fetuses 
detected by the discrimination curve, 
the proportion of the spurious re
tarded cases will also increase; these 
latter cases have then to undergo

Transverse diameter of thorax,mm

Fig. 6. Decision curves with various percentual error values for discrimination of non- 
retarded and asymmetrically retarded fetuses in the 40th gestational week

Acta Paediatrica Hungarica 24, 198
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superfluous examination. It is just 
the clinician’s task to decide how 
much additional work is tolerable as 
the price of better detection. Fig. 6 
shows the various decision curves 
constructed for the 40th gestational 
week and the percentual risks for 
error are also indicated. The clinically 
acceptable risks have to be established 
according to facilities and other fac
tors. It has however, to be stressed, 
that the differences between the 
various curves only influence deci
sions in ambiguous situations since 
values very far away from any curve,
i.e. representing cases with extremely 
severe intrauterine malnutrition can 
be evaluated beyond doubt.

D i s c u s s i o n

Our weekly sets of decision curves 
are helpful in the early diagnosis of 
our suspicion for asymmetric retarda
tion. A 50 respectively 80% safety 
for detection of type II malnutrition 
was fixed, this is related to an accep
tably low risk of error of a false 
diagnosis of growth retardation among 
normal fetuses (Figs. 7 and 8). Since 
this type of retardation does not 
occur before the third trimenon and 
no sufficient number of data for the 
period before the 32nd gestational 
week are available, no curves were 
constructed for the period preceding 
the 32th week. In addition, such

1 Biparietal diameter, mm

Detection rate for retardation : 80%

/False negative rate : 20% False positives

105-

100-

9 5-

9 0 -

85

80-

75-

70-

Number of cases examined
asymmetrically 

non-retarded retarded

© 32nd week -32%  
33rd w eek-34%

140 
146
141 
136 
206 
208 
234 
422 
992 
333
54

75 80 85 90 95 100 105 110
Transverse diameter of thorax , mm

19
20 
17 
20 
35 
27 
38
34 
97
35 
7

Fia. 7. Decision curves with a fixed 60% safety for detection of asymmetrical retardation 
and with different percentual error values in misclassifying normal fetuses, from the 32nd

to the 42nd gestational week
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. Biparietal diameter,mm Detection rate
for retardation,507o
/false negative rate 50°/» false positives

© 32nd week -9.9 7 .
© 33 rd week -11.8 7 .
© 34th week - 6  7 .

© 35th week -  5.7 7 .
© 36th week -  5.6 7 .
© 37th week -  5.7 7 .
© 38th week -  3 7.
© 39th week -  4 7 .
© 40th week -  7,67.

41st week -18.8

retarded not retarded 
fetuses

110 Transverse thoracic 
diam eter, mm

F ig . 8. Decision curves with a fixed 80% safety for detection of asymmetrical retardation 
and with different percentual error values in misclassifying normal fetuses, from the 32nd

to the 42nd gestational week

curves would be rather impracticable 
considering the low viability of neo
nates bom before this time. An exact 
menstrual history is also important 
but the decision curve of the week 
corresponding to the Bip value can 
be used in cases with uncertain 
menstrual history; in fact, in certain 
cases a single measurement may be 
sufficient for validation of the diagno
sis of severe intrauterine retardation 
of the asymmetrical type. The validity 
can be further strengthened by serial 
measurements.

Our mathematical approach under
lines the principle that a single 
examination or finding cannot alone 
lead to the diagnosis. No strict line 
can be drawn between the retarded

and non-retarded during pregnancy 
and after birth. Let us mention that 
the critical values of the weight 
percentile (e.g. the 10th) or the pon
déral index are also fully arbitrary. 
Careful observation, serial hormone 
determinations, loading tests, am- 
nioscopy, etc., are all indispensable in 
the diagnosis of intrauterine malnutri
tion, transitory and mild cases in
cluded. Ultrasound is only one o f 
these methods.

R e f e r e n c e s

1. Campbell S: Fetal growth. Clin Obstet 
Gynecol 1: 41, 1974

2. Campbell S, Dewhurst CJ: Diagnosis- 
of the small-for-dates fetus by serial 
ultrasonic cephalometry. Lancet 2t 
1002, 1971

Acta Paediatrica Hungarica 24, 1983



G Pap et al: Growth retardation 15-

3. Campbell S, Nevvmann GB: Growth of 
fetal biparietal diameter during normal 
pregnancy. J Obstet Gynaec Br Cwlth 
78: 613, 1971

4. Fekete M, Járai I: Fetal growth and 
its measurement. In: Perinatal Medi
cine (Kerpel-Fronius E, Véghelyi P, 
Rosta J eds) Akadémiai Kiadó, Buda
pest 1978. p 71

5. Hansmann M: Kritische Bewertung 
der Leistungsfähigkeit der Ultraschall
diagnostik in der Geburtshilfe heute. 
Gynaekologe 7: 1, 1974

6. Hansmann M, Voigt M, Lang N: 
Ldtraschallmessdaten als Parameter zur 
Erkennung einer intrauterinen Wachs
tumsretardierung. Arch Gynaecol 214: 
194, 1973

7. Issel EP, Prenzlau P: Eine neue 
Methode zur Berechnung des fetalen 
Gewichtes mittels Röntgenstrahlen. 
Zentralbl Gynaecol 96: 417, 1974

8. Kratochwil A: The state of ultrasound 
diagnosis in perinatal medicine. J 
Perinat Med 3: (2) 76, 1976

9. Kurjak A, Latin V, Polak J: Ultrasonic 
recognition of two types of growth 
retardation by measurement of four 
fetal dimensions. J Perinat Med 6: 102, 
1978

10. Levi S, Smets P: Intrauterine fetal 
growth studied by ultrasonic biparietal 
measurements. Acta Obstet Gynecol 
Scand 62: 193, 1973

11. Pap G, Pap L: Ultrasonic estimation of 
gestational age and fetal weight. Acta. 
Paediatr Acad Sei Hung 20: 119, 1979

12. Rosso P, Winnick M: Intrauterine 
growth retardation. A new systematic 
approach based on the clinical and 
biochemical characteristics of this con
dition. J Perinat Med 2: 147, 1974

13. Sabbagha RE: Intrauterine growth 
retardation antenatal diagnosis by 
ultrasound. Obstet Gynecol 52:252,1978-

14. Szemesi I: Über die Ultraschall-Dia
gnostik in der Geburtshilfe und Frauen
heilkunde. Acta Chir Acad Sei Hung 
15: 239 1974

15. Tarró S: Ultraschallzeichen der intra
uterinen Stoffwechselstörungen. Zen
tralbl Gynecol 101: 41, 1979

16. Thompson HE, Holmes JH, Gottesfeld 
KR, Taylor ES: Fetal development as 
determined by ultrasonic pulse echo 
techniques. Am. I Obstet Gynecol 92: 
44, 1965

17. Urrusti J, Yoshida P, Velasco L, 
Frenk S, Rosado A, Sosa A, Morales M, 
Yoshida T, Metcoff J : Human fetal 
growth retardation: I. Clinical features 
of sample with intrauterine growth 
retardation. Pediatrics 50: 547, 1972

18. Wladimiroff MD, Bloesma CA, Wallen
burg HCS: Ultrasonic assessment o f  
fetal head and body sizes in relation to 
normal and retarded fetal growth. Am 
J Obstet Gynecol 131: 857, 1978

Received 3 April 1082

G P a p  MD 
Megyei Kórház
H-4400 Nyíregyháza, Hungary

Acta Paediairica Uungarica 24, JOSS'





Acta Paediatrica Hungarica, 24 ( 1 ) , pp 17 —  22 (1983)

The D-xylose test in coeliac disease
H edv ig  B o d ánszky , К  H o r v á th , Gabriella H orn

Second Department of Paediatrics, Semmelweis University Medical School,
Budapest

The results of more than 500 D-xylose loading tests are described. 
In almost half of the cases proven or suspected to be coeliac disease, the 
blood xylose level was low. In 69 patients the result was compared to that 
of small bowel biopsy. Abnormal levels were found in 98% of total or sub
total villous atrophy. It is therefore suggested to apply the test for screening 
in severe cases.

Since with increasing age the absorption of xylose improves, this is 
to be considered when evaluating the test.

At the time of gluten readministration the D-xylose test suggests 
the presence of histological changes well before their clinical manifestation. 
Therefore the result of the D-xylose test serves as an indication for small 
bowel biopsy. An abnormal D-xylose test after introduction of the gluten- 
free diet points to its deficiency.

During the past two decades several 
methods have been worked out for 
diagnosing the malabsorption syn
dromes. Small intestinal biopsy is the 
most helpful of these. By now it has 
become a routine examination in 
most children’s hospitals and it is 
generally accepted as the only reliable 
test in the diagnosis of coeliac dis
ease [1].

In spite of all its advantages, 
intestinal biopsy cannot be carried 
out as an initial test, therefore it 
was necessary to find a way to prove 
its necessity. The D-xylose test serves 
this purpose.

D-xylose is a carbohydrate made 
up of 5 carbon atoms, which does not 
exist in the body. It is non-toxic and 
penetrates the intestinal wall by 
active absorption [3, 5], mainly in

the upper small intestine, but if this 
area is damaged, in other areas as 
well. In case of impaired enterocyte 
function, the absorption of the D- 
xylose is reduced, therefore it can 
be used as a screening test in diseases 
involving villous damage in the small 
intestine [9].

In the last 6 years we have carried 
out more than 500 D-xylose tests. The 
present study reports on the results.

Material  and  Meth o d s

Between 1974 and 1980, 553 D-xylose 
tests were done in 321 children who were 
examined for malabsorption. The patients 
ranged in age from 2 months to 14 years. 
In 69 children the test was done before 
biopsy and the results were compared to 
the degree of villous damage.

2 Acta Paediatrica Hungarica 24, 1983
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Histological grouping was done after 
Oehlert [12]. The test was applied in 
children suffering from coeliac disease 
both during a gluten-free diet and during 
the administration of gluten.

The D-xylose test and blood level deter
mination was done according to Rollos 
et al [14]. Children under 30 kg were 
given 6.0 g, and over 30 kg, 16.0 g/m2 body 
surface D-xylose after 8 hours fasting, 
making an effort to administer the full 
dose in a short time.

In the case of increased intestinal mo
tility with a temperature the examination 
was postponed.

In 186 cases blood samples were taken 
also before the test. The fasting blood 
level was x 2.4 +  1.2 mg/dl. Later, blood 
sampling before the test was omitted but 
the limit was modified to 1.65 тто1Д  
(26 mg/dl). This was possible as the test 
did not serve diagnostic purposes but was 
applied for screening and to examine the 
conditions of absorption.

D-xylose /mmol/l/ 

F ig . 1

Q5 i 1.5 2 2.5 3 5 7 9 11 13 15
a g e  /year/

■ total villous atrophy 
□ subtotal villous atrophy
* partial villous atrophy II—III s tag e
•  partial villous atrophy I-II s ta g e

Fig. 2

Acta Paediatrica Hungarica 24, 1983



H Bodánszky et al : D-xylose test 19

T a b le  I

Abnormal D-xylose test and clinical diagnosis

Diagnosis Number of 
cases Per cent

Coeliac disease 69 34
Coeliac disease suspects 30 16
Malabsorption syndrome 83 41
Herpetiform dermatitis 4 2
Giardiasis 2 1
Intestinal lymphangiectasia 2 1
Others 12 6

T a b le  I I

R esu lt of sm all bow el b iopsy and D -xylose level

Degree of villous damage No. of cases Below 
1.65 mmol/1 Per cent

Partial villous atrophy I—II 9 0 0
Partial villous atrophy II—III 16 6 33
Subtotal villous atrophy 26 24 96
Total villous atrophy 20 20 100

R esults

The results and distribution of 553 
D-xylose tests are shown in Fig. 1. 
The result was abnormal in 204 
cases (37%). The clinical diagnosis in 
these cases is seen in Table I; 48% 
of the abnormal values were noted 
in children with proven or suspected 
coeliac disease but the percentage 
was high in cases of chronic enteritis, 
cow milk protein allergy and other 
conditions with malabsorption 
(40.6%).

Table II shows the D-xylose test 
results connected with intestinal biop
sy. Biopsy revealed in 20 patients a 
total and in 25 patients a subtotal 
villous atrophy. Among these 45

cases there was only a single one 
whose D-xylose value was within 
normal limits; so the test was diag
nostic in 98% of the severe cases.

One-third of the II and III stage 
cases of partial villous atrophy showed 
abnormal values; these were never 
lower than 1.32 mmol/1 (20 mg/dl).

The results are classified by age 
in Fig. 2. The examination was 
carried out mostly in children under 
3 years of age (44 cases) where in 
cases of subtotal atrophy the average 
D-xylose level was 0.84 mmol/1 (12.8 
mg/dl). Over 3 years this value was
1.44 mmol/1 (21.4 mg/dl). In the 
younger children, 13% of the results 
and in the older children, 46 % of the 
results fell between 1.32 and 1.65

2* Ada Paediairica Hungarica 24, 1983
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mmol/1 (20 — 25 mg/dl). This proves 
that in the case of comparable villous 
damage, the absorption of D-xylose 
is better in older children:

D iscu ssio n

TheD-xylose test has been employed 
in the diagnostics of coeliac dis
ease for almost 3 decades. First, the 
urine excretion was measured. Then 
Rollos et al. [14] suggested the easier 
and more reliable method of measur
ing the D-xylose level in blood. The 
values vary in the different studies 
for different reasons; for instance, 
some authors do not use Somogyi’s 
protein agglutination. A misleading 
factor can be the administration of 
other actively absorbing substances 
just before the test.

There is no standard D-xylose 
dosage; it is important that the 
patient with coeliac disease should 
receive 10 20 g of gluten daily
prior to the test. Elimination of the

gluten for a few days affects the result 
[14]. It is necessary therefore to 
ensure the normal daily gluten intake 
in these cases before the examination.

Since D-xylose is actively absorbed 
from the intestine, normal enterocyte 
function is a prerequisite of the pre
sence of D-xylose in blood. In diseases 
with villous damage (coeliac disease, 
cow milk protein allergy, Duhring 
syndrome, viral enteritis, etc.) the 
epithelial cells are affected. The ab
sorption is diminished also by pro
tozoa, bacteria or fungi in the small 
intestine. Utilization of D-xylose by 
intraluminal bacteria and the ab
sorption-reducing effect of alien flora 
have been reported [6, 7]. Among the 
patients with low D-xylose level, 
there were many for whose malab
sorption or severe atrophy the as
cending small intestinal flora was 
responsible.

The low D-xylose level, especially 
if it is repeatedly low, is an indication 
for duodenal juice analysis or in
testinal biopsy.

t Appearance of clinical symptoms and 
time of biopsy

Fig. 3
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Out of the 192 patients reported in 
6 papers [2, 9, 10, 13, 14, 16] the 
result was abnormal in 180 cases. 
Our results were similar. The only 
patient whose D-xylose level was 
abnormal was an 8 year old boy with 
subtotal villous atrophy. The patients 
of Ose and Rolles who had levels over 
1.32 mmol/1 (20 mg/dl) were 5 and 
6 years old respectively [13, 14].

The clinical symptoms of coeliac 
disease are known to improve with 
age and often only a retardation of 
height and weight indicates the pre
sence of malabsorption. This is ex
plained by the compensating function 
of the ileum [8].

In our patients over 3 years the 
D-xylose level showed higher values 
even with comparable villous damage. 
In these cases, if the value is 1.65— 
1.98 mmol/1, the test should be 
repeated, and if the same result is 
obtained, duodenal juice analysis or 
biopsy is indicated to elucidate the 
cause of malabsorption.

During the follow-up period the 
test should be repeated every 3 
months especially when gluten is 
again added to the diet or in the case 
of complaints.

In our experience, the D-xylose 
level points to intestinal damage well 
before its clinical manifestation. This 
is demonstrated in 2 patients (Fig.
3.)

In the cases of proven coeliac 
disease the change of the D-xylose 
level was seen at different points of 
time. This could be due to the varying 
individual sensitivity and the dif
ferent amount of ingested gluten.

According to the European Paedia
tric Gastroenterologists’ Association, 
a relapse may occur even as late as 
2 years after gluten readministration 
[II]. On a gluten-free diet the D- 
xylose test becomes normal before 
clinical symptoms would appear. If 
this is not the case then the diet 
should be controlled and the eventual 
presence of an abnormal small intesti
nal flora has to be excluded.
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Renal aspects of neonatal sodium homeostasis
E Su l y o k , F  Varga

Department of Obstetrics and Gynaecology, University Medical School,
Pécs, Hungary

Current knowledge on renal sodium handling during the neonatal 
period is reviewed with particular reference to its clinical implications.

It has been demonstrated that fractional sodium excretion is inversely 
proportional to the maturity of the neonate. The high rate of urinary sodium 
excretion in the low-birth-weight premature infants results in sodium 
depletion, hyponatraemia and hypoosmolality; evidence has been provided 
to indicate that it may contribute to the development of late metabolic 
acidosis, failure to gain weight and impaired function of the central nervous 
system.

When challenged by salt loading, a significantly more marked 
natriuretic response could be seen in preterm than in full-term neonates. 
Acute sodium overdose may cause iatrogenic hypernatraemia and neonatal 
intracranial haemorrhage. Long-term high sodium intake may induce salt 
and water retention, peripheral oedema, increased intracranial pressure, 
congestive heart failure, reopening of the ductus arteriosus and hypertension 
in adult life.

Alterations in salt balance even in the very low-birth weight pre
mature infant result in adaptive changes in the function of the renin- 
-angiotensin-aldosterone system, renal prostaglandin E and F 2a production 
and plasma prolactin level.

When drug therapy known to affect renal sodium handling such as 
indomethacin, furosemide, dopamine, aminophylline and glucocorticoid is 
prescribed in the perinatal period, neonatal salt and water balance should 
carefully be monitored.

In the newborn period there are 
limitations of the homeostatic func
tion of the kidney [17]. Full-term 
newborn infants are, however, able 
to maintain the volume and com
position of body fluids within a nar
row range unless they are challenged 
by nutritional or environmental 
stress, disturbances of the adaptation 
to extrauterine life or drug therapy 
compromising renal function.

In low-birth weight premature in
fants the physiologic limitations of 
the renal control of salt and water

balance are exaggerated and may 
manifest clinically even under condi
tions appropriate for their care.

This paper discusses some of the 
clinical implications of current knowl
edge on the limitation of renal sodium 
handling and its control by the endo
crine system during the neonatal 
period.

Renal sodium- excretion under basal 
conditions

Recent studies have shown that in 
the first week of life urinary sodium

Acta Paediatrica Hungarica 24, 1983



24 E  Sulyok, F Varga: Sodium homeostasis

excretion and, in particular, frac
tional sodium excretion is elevated 
and inversely proportional to the 
maturity of the neonate [2, 7, 10, 39, 
43, 46]. Premature infants of less 
than 35-weeks gestation have an 
obligatory sodium loss which was 
believed to be a physiologic measure 
resulting from the isotonic contraction 
of body fluid compartments and the 
disposal of intra- and extracellular 
fluid solute through the kidney [10, 
33, 39].

Furthermore, it is also to be con
sidered that depending on fluid in
take, sodium and water movement 
occurs out of the intracellular space to 
maintain circulating blood volume 
and tissue perfusion [13]. Intracellu
lar sodium and water therefore serves 
as a reservoir to avoid clinical dehy

dration caused by the 7 to 11% 
reduction of total body water due 
to either inadequate intake or renal 
and non-renal loss of fluid and electro
lyte [33].

When the concomitant fall in 
plasma sodium level has been demon
strated, it became evident that the 
redistribution of body fluid compart
ments does not account for the high 
rate of urinary sodium excretion but 
should rather be due to the inability 
of the immature kidney to reabsorb 
sodium [45]. Further studies indi
cated that the increased urinary 
sodium loss in preterm infants resulted 
from the deficient proximal and distal 
tubular reabsorption of sodium [50] 
and renal sodium conservation has 
been found to improve significantly 
with advancing gestational [17, 39,

CH 0 +CNa ml/min/100mlGFR
a.

postnatal age

F ig. 1. Postnatal changes in distal tubular sodium delivery (a) and distal tubular sodium 
reabsorption (b) in premature infants during the first six weeks of life
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43] and postnatal age [2, 5, 26, 31, 
39, 45].

It has also been shown that proxi
mal and distal tubular sodium reab
sorption does not develop together, 
the progress is more rapid with distal 
than proximal reabsorption of sodium 
[49] (Fig. 1).

Renal sodium excretion in response 
to salt loading

Administering orally a dose of 0.12 
g/kg NaCl to premature and full- 
term neonates during the first week 
of life, Aperia et al. observed a signif
icantly higher natriuretic response in 
premature infants of 29 —35 weeks 
gestation than in full-term neonates 
[1, 2]. The renal capacity to excrete 
sodium in preterm infants, however, 
was found to be still much lower than 
in children of 8 — 14 years of age. 
When the natriuretic response to salt 
challenge was followed postnatally 
until term they could demonstrate 
its marked reduction to a value char
acteristic of full-term neonates [1].

It has also been documented that 
the postnatal development of the 
natriuretic response to salt challenge 
can be accelerated by dietary mani
pulation. Infants receiving a liigh- 
-salt diet prior to the salt load had 
a greater capacity to excrete sodium 
than those on a diet low in sodium [4].

It is of clinical interest that sodium 
is better tolerated when it is given 
as NaHC03 than in the form of 
NaCl as demonstrated by the higher 
urinary sodium excretion after 
NaHC03 load than after NaCl load [3].

Renal sodium excretion and acid-base 
balance

Recent studies from our laboratory 
provided evidence that acid-base reg
ulation and renal sodium handling 
are closely related in the neonatal 
period. The limited capacity of the 
immature kidney to excrete H + is 
associated with an obligatory sodium 
loss. The maturation of renal acidify
ing processes with increasing gesta
tional and postnatal age results in 
a progressive increase in renal 
Na + —H + exchange and in a steady 
decline in sodium excretion [31, 46] 
(Fig. 2).

Furthermore, metabolic acidosis has 
been shown to enhance renal sodium 
excretion and the acidosis-induced 
urinary sodium loss has been found 
to follow a developmental pattern; 
the lower the birth weight and the 
younger the age of the neonate, the 
less pronounced was the sodium 
excretory response [47] (Fig. 3).

Renal salt wasting, in turn, has 
been shown to contribute to the 
development of late metabolic acidosis 
as indicated by

a) a significantly negative correla
tion between the renal threshold for 
bicarbonate reabsorption and urinary 
sodium excretion [48] (Fig. 4);

b) the similar trend and time 
course of late metabolic acidosis and 
late hyponatraemia due to the low 
rate of renal sodium reabsorption in 
exchange for H + [45]; and

c) metabolic acidosis in premature 
infants was less severe wdien supple
mental NaCl was given to prevent
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postnatal age/w eeks/
Fro. 2. Postnatal development of renal sodium and hydrogen ion excretion before and 
after 2.8 mEq/kg NH4C1 load in premature infants during the first six weeks of life
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Fro. 3. Birth weight and acidosis-induced urinary sodium excretion in one-week-old
newborn infants
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Renal threshold for HCO3  reabsorption

Fia. 4. Relationship between renal bicarbonate threshold and urinary sodium loss in
1-—6 week-old premature infants

sodium depletion and late hypo- 
natraemia [53].

C lin ic a l consequences o f excessive  
inadequate so d iu m  in ta k e

Excessive use of NaHC03 for the 
correction of severe metabolic acidosis 
associated with perinatal asphyxia 
and respiratory distress syndrome 
has been reported to cause iatrogenic 
hypernatraemia which is thought to 
be implicated in the aetiology of 
neonatal intracranial haemorrhage. It 
causes a rapid fluid shift from the 
intracellular compartment, cell de
hydration, brain shrinkage and tear
ing of the cerebral capillaries [21, 
28, 44].

In addition to the hazard of acute 
sodium overdosage, long-term high 
sodium intake exceeding the daily 
requirement is also harmful. Low- 
- birth weight infants fed high sodium

formulas have been found to retain 
salt and water [27, 30] as manifested 
by a delayed onset peripheral oedema, 
symptoms consistent with increased 
intracranial pressure and congestive 
heart failure.

When body fluid expansion takes 
place, reopening of the ductus arte
riosus may also appear further to 
complicate the postnatal course of 
premature infants whose fluid and 
electrolyte balance has already been 
compromised [8].

It is of further concern that a high 
dietary sodium intake early in life 
may increase the risk of hypertension 
in adult ife [14].

When low-birth weight infants are 
fed breast milk or a formula low in 
sodium, the renal salt wasting results 
in a negative sodium balance and 
hyponatraemia. The lower the birth 
weight and the younger the gestatio
nal age of preterm infants are the more
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severe hyponatraemia can be anti
cipated [15, 19, 26, 32, 41, 45]. The 
clinical significance of late hypo
natraemia may be summarized as 
follows.

1. The marked fall of the plasma 
sodium level may in itself be regarded 
to indicate the extreme limitation of 
the homeostatic mechanisms control
ling salt and water balance. Pathologic 
processes and therapeutic interven
tions which are known to compromise 
salt and water metabolism may there
fore be critical by leading to an abrupt 
deterioration of the infant’s condition.

2. Hyponatraemic premature in
fants are mostly asymptomatic, al
though neurological symptoms such 
as irritability, convulsions and apnoea 
may appear.

3. Sodium makes the major contri
bution to plasma osmolality. As a 
result, the fall of plasma sodium is 
accompanied by a parallel decline in 
plasma osmolality [34].

4. Osmotic equilibrium between the 
extra and intracellular compartments 
in infants presenting with hypona
traemia is attained as follows. Either 
water moves into the cells resulting 
in expansion of the intracellular fluid 
compartment or else a reduction in 
osmotically active cellular solute oc
curs. Since antipyrine and bromide 
space studies did not reveal any dif
ferences in the distribution of body 
water between low birth weight 
infants with various plasma sodium 
levels [41 ], it seems that the hypona
traemic infant’s cells fail to maintain 
the normal intracellular solute com
position [22]. This assumption is con

sistent with the observation that the 
rate of growth and weight gain is 
lower in hyponatraemic infants than 
in those without hyponatraemia [11].

Moreover, hyponatraemia lasting 
for several weeks in this critical 
period of brain development may 
have a deleterious influence on the 
vulnerable central nervous system. 
Profound alterations in the osmolality 
of cell fluid with or without impair
ment of cellular metabolism are likely 
to cause permanent brain injury. 
Well-controlled follow-up studies are 
needed to define the effect of late 
hyponatraemia on the development 
and later performance of the central 
nervous system.

E n docrin e  control o f so d iu m  balance

In a series of recent studies on the 
control of neonatal sodium homeosta
sis we have shown that in low-birth- 
-weight premature infants renal salt 
wasting, the subsequent negative so
dium balance and the fall in plas
ma sodium level induce a marked 
elevation of the activity of the 
renin-angiotensin-aldosterone system 
(RAAS) [51]. In response to the 
highly activated RAAS, rapid im
provement occurs in the aldosterone- 
-mediated distal tubular sodium re
absorption. RAAS is therefore thought 
to contribute substantially to the 
reestablishment of positive sodium 
balance [49]. When supplemental 
NaCI was given to prevent sodium 
depletion and hyponatraemia, the 
postnatal increase in the activity of 
RAAS was also prevented and plasma.
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renin activity, plasma aldosterone 
•concentration and urinary aldosterone 
excretion remained within the range 
characteristic of healthy full-term 
infants of the same postnatal age [53] 
<Fig. 5).

The high activity of RAAS in 
preterm infants fed low sodium for
mulas was associated with a rapid 
increase of urinary PGE excretion 
during the first three weeks of life 
[52] (Fig. 6) .and plasma PGE and

F i g . 5. Postnatal development of plasma renin activity, plasma aldosterone concentration 
and urinary aldosterone excretion in premature infants with and without NaCl supple

mentation during the first six weeks of life

urinary PGE excretion

F ig . 6 . Postnatal development of urinary prostaglandin E excretion in premature infants
during the first 5 weeks of life
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PGF2 levels were also found to be 
higher in infants without supplemen
tation than in those supplemented 
with NaCl [19] (Figs. 7 — 8).

The increased rate of renal PG 
production and the elevated level of 
plasma PGs in face of the high activity 
of HAAS might be of great impor
tance in maintaining normal systolic 
blood pressure, decreasing renal vas
cular resistance and increasing renal 
blood flow in premature infants.

Interestingly, prolactin has also 
been found to be more elevated in

preterm infants fed a low sodium diet 
than in those with NaCl supplemen
tation [54] (Fig. 9). Prolactin is a 
stress hormone with salt-retaining 
properties. The higher plasma pro
lactin level in sodium depleted in
fants can therefore be regarded as 
reflecting either its regulatory role 
to enhance renal sodium reabsorption 
or its aspecific reaction to sodium 
depletion as a stress.

In view of the limitation of renal 
sodium handling, the untoward clin
ical consequences of inadequate or

postnatal age /w eek s /

F i g . 7. Postnatal course of plasma prostaglandin E level in premature infants with and 
without NaCl supplementation during the first five weeks of Ufe

F i g . 8. Postnatal course of plasma prostaglandin F 2ot level in premature infants with 
and without NaCl supplementation during the first five weeks of life
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plasm a lactin level

postnatal age/w eeks/

F ig. 9. Postnatal course of plasma prolactin level in premature infants with and without 
NaCl supplementation during the first five weeks of life

excessive sodium intake and the pro
found endocrine reactions induced by 
the alterations of sodium balance it is 
necessary to establish the daily so
dium requirement of premature in
fants of various gestational and post
natal ages. Appropriate supplemen
tation should be done according to 
the individual needs determined by 
close monitoring of sodium and water 
balances and hormone parameters.

D ru g  th erapy  a n d  ren a l so d iu m  
excretion

In d o m eth a c in , a potent PG synthe
tase inhibitor given either antenatally 
to the mother to prevent preterm 
delivery [58] or postnatally to the 
premature infant to induce closure 
of the patent ductus arteriosus [23, 
25, 42, 43] has been shown to cause 
a transient diminution in neonatal 
renal function.

A significant reduction in urinary 
flow rate, glomerular filtration rate 
and free water clearance occurs with

a concomitant decrease in fractional 
excretion of sodium, chloride and 
potassium in premature infants on 
indomethacin. These changes were 
found to be accompanied by some fall 
of the plasma sodium concentration 
and plasma osmolality. It is to be 
noted that the depressed renal func
tions return to normal only one to 
two weeks after stopping indometha
cin administration [9, 12]. Studies 
performed in animals and adults 
provided inconclusive results as to 
the influence of indomethacin on 
renal function [38]. Whereas the drug 
reduced significantly renal sodium 
excretion in sodium depleted normal 
subjects, it caused no alteration in 
sodium excretion when sodium was 
repleted or in subjects on normal 
sodium [16, 37].

F u rosem ide  is a diuretic frequently 
used in low-birth-weight infants to 
treat fluid overload and congestive 
heart failure resulting from patent 
ductus arteriosus with left-to-right 
shunt.
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Pharmacologic studies revealed that 
furosemide given intravenously in a 
dose of 1 mg/kg to premature infants 
reached its peak action within one 
hour and the duration of action 
lasted for six hours. Administration 
of furosemide produced a significant 
increase in urine volume, sodium 
excretion, fractional sodium excretion 
and potassium excretion [40]. In 
newborn piglets the natriuretic re
sponse expressed as fractional sodium 
excretion was not influenced by post
natal age and averaged a high value 
of about 20% [36].

Recently dopam in e  has been intro
duced successfully to manage sick 
neonates with severe cardiopulmonary 
distress such as persistence of fetal 
circulation syndrome [20], perinatal 
asphyxia [24] and shock resulting 
from septicaemia [56].Tulassay et al. 
investigating the renal effect of dopa
mine in premature infants could 
demonstrate that parallel to the rise 
in blood pressure there was a signif
icant increase in glomerular filtration 
rate, urine flow, actual sodium excre
tion and fractional sodium excre
tion [55].

In view of the widespread use of 
a m in o p h y ll in e  to prevent idiopathic 
apnoea of prematurity it is of impor
tance to consider that marked salt 
and water diuresis with or without 
hyponatraemia and dehydration has 
been observed in low-birth-weight 
premature infants while on amino
phylline therapy [35].

Recent studies [42, 6] raised the 
possibility that a n ten a ta l g lu co co rti
c o id  administration to accelerate fetal

lung maturation might have a signif
icant influence on the development 
on renal sodium handling.

The activity of N a—K —ATP-ase, 
the enzymatic equivalent of active 
sodium transport [29], has been found 
to be lower in each segment of the 
immature nephron than in the cor
responding segments of the mature 
nephron [42]. The low level of N'a— 
К —ATP-ase activity in preterm in
fants may therefore account for the 
limited rate of active sodium reab
sorption. When low doses of gluco
corticoid were given in the immature 
tubules Na K —ATP-ase activity in
creased to almost adult levels [6]. 
It is reasonable to assume that 
antenatal glucocorticoid administra
tion may induce elevated transport 
enzyme activity, improved tubular 
sodium reabsorption and a lower rate 
of urinary sodium loss in low-birth- 
-weight premature infants.

On the basis of these clinical and 
experimental evidences we suggest 
that when the above drugs are pre
scribed for premature infants or for 
the mothers, their profound influence 
on neonatal renal function should be 
considered. Careful monitoring of 
renal salt and water excretion and 
appropriate estimation of fluid and 
electrolyte requirements are essential 
during such therapy to avoid fluid 
and electrolyte imbalance.
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Maternal regulation of fetal growth
P Tóth , К  K észéi and К  Méhes

Departments of Paediatrics of the Hospitals in Sopron, 
Mosonmagyaróvár and Győr, Hungary

The birth weight of the mothers, sibs, maternal aunts and their 
children were compared with those of 400 full-term, appropriate-for-gesta- 
tional age, 181 true premature, 200 small-for-gestational age, and 261 
large-for-gestational age neonates. Except for true prematures, a close 
correlation was found between the weight of the newborns and their mothers 
and maternal relatives in each case. The findings support the Ounsted 
theory that the rate of fetal growth is influenced by a familial component 
with maternal transmission. This regulation does not operate in true pre
maturity where the effect of environmental and pathological factors seems 
to prevail over the familial and genetic features.

In the last two decades many 
efforts have been made to identify 
the factors responsible for the great 
variation in mean birth weight both 
between and within ethnic groups. 
It has been shown that the socio- 
-economic situation, maternal nutri
tion, smoking habits, height of the 
parents, parity and high altitude may 
all influence the rate of fetal growth. 
Familial low birth weight has also 
long been known but the data on 
genetic factors are still rather spec
ulative [5]. Considering the theory 
of Ounsted and Ounsted [2, 3] that 
through maternal regulatory genes 
the mother’s own intrauterine expe
rience affects her reproductive per
formance, we have made an attempt 
to compare the birth weight of neo
nates with those of their mothers, 
sibs, maternal aunts and cousins.

Ma t er ia l  and  Methods

In the neonatal units of three hospitals 
in County Győr-Sopron, West-Hungary, 
birth weight, length, head circumference 
and gestational age of a total of 2149 
consecutive newborn infants were deter
mined. Gestational age was calculated 
from the day of the last normal men
struation period. If this was not possible 
or a remarkable discrepancy between cal
culated week of pregnancy and somatic 
or neurological maturity was noted, the 
baby was excluded from the study.

The mothers of the infants were per
sonally interviewed and their age, height, 
prepregnancy weight, profession, qualifi
cation, social status, and smoking habit 
were registered. Inquiries were made also 
about their previous diseases, spontaneous 
and artificial abortions, and labours. Spe
cial care was taken to find out the birth 
weight of the mothers themselves, that 
of their- other children, of their sisters, and 
of the children of the latter.

At final evaluation only those families
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were considered in which the mother could 
give reliable information on her own birth 
weight. Thus, the family data of 1042 
neonates were involved in the study, who 
could be grouped according to gestational 
age and birth weight as follows.

1. Full-term appropriate-for-gestational 
age (AGA) newborns with a gestational 
age from 37 to 42 weeks, and with a birth 
weight between the 10th and 90th per
centile values of the Hungarian standard. 
400 neonates fulfilled these requirements.

2. True premature neonates with a 
gestational age under 37 weeks, whose 
birth weight fell between the 10th and 
90th percentile curves of the local chart. 
This group included 181 infants.

3. Small-for-gestational age (SGA) new
borns, whose birth weight was under the

10th percentile, irrespective of their gesta
tional age. 200 babies were regarded as 
SGA.

4. Large-for-gestational age (LGA) in
fants, whose birth weight was above the 
90th percentile, irrespective of their gesta
tional age. 261 neonates belonged to this 
group.

Student’s t test, correlation coefficients, 
and regressions were used to evaluate the 
data.

R esults

The analysis of the effect of some 
maternal and environmental factors 
on fetal growth confirmed the well 
established facts that the weight of

T a b le  I

Age, height and prepregnancy weight of the mothers of infants of the four
groups examined 

(mean ±  S. D.)

Age
(year)

Height
(cm)

Prepregnancy 
weight (fcg)

Full-term AGA 23.9±4.3 163±6.7 69.7±8.9
SGA 24.2±4.7 159±6.6° 55.8±10.4°

True prematures 24.6 ±6.0 161±6.6b 57.5±9.8a
LGA 25.6 ±4.4° 165±6.9° 6 6 .4 ± ll.lc

Significance of the difference from the mean of the full-term AGA mothers:
“ =  p <  0.01
b =  p <  0.005
c =  p <  0.001

T a b l e  II
Birth weight of neonates, their mothers, sibs, maternal aunts and their 

children in the four groups examined (mean +  8. D.)

True prematures SGA Full-term AGA LGA

N Birth weight N Birth weight FT Birth weight N Birth weight

Index neonates 181 2.16±0.55 200 2.43±0.29 400 3.29±0.30 261 4.17 ±0.27
Mothers 181 3.02±0.63 200 2.75±0.48 400 3.30±0.74 261 3.68±0.68
Sibs 137 3.04±0.41 114 2.54±0.47 467 3.23±0.38 215 3.79±0.37
Maternal aunts 
Children of mater-

90 3.24±0.64 83 2.66±0.66 214 3.28 ±0.41 113 3.80 ±0.49

nal aunts 87 3.10±0.44 84 2.73±0.46 146 3.24±0.33 80 3.80±0.41
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the neonate was positively correlated 
to height, weight, qualification and 
standard of life of the mother, while 
previous abortions, smoking and dis
eases during the pregnancy pre
disposed to lower birth weight. Thus, 
these factors are not dealt with in 
detail, only age, height and pre
pregnancy weight of the mothers are 
shown in Table I.

Average birth weight of the neo
nates and those of the mothers and 
maternal relatives is summarized in 
Table II.

As shown by the figures, a fairly 
small variation in birth weight was 
observed when full-term AGA infants 
were compared with their mothers, 
sibs, maternal aunts and cousins. 
The differences between the various 
family members examined were not 
significant statistically, on the other 
hand, when calculating correlation 
coefficients (r), a significantly close 
correlation was demonstrated in each 
case.

Similar tendencies were verified in 
the case of both SGA and LGA 
infants. The birth weight of SGA 
children correlated well to the birth 
weight of their mothers (r =  0.312; 
p <  0.001), and éven the sibs, aunts 
and their children were born with 
a weight of remarkably less than
3.00 kg. The mothers and other family 
members of LGA infants were also 
heavy newborns, and there was a 
close correlation between probands 
and mothers (r =  0.326; p <  0.001), 
and between probands and sibs (r =  
=  0.511; p <  0.001), respectively. At 
the same time, the true prematures

proved to be significantly lighter than 
their mothers whose birth weight was 
considerably higher than that of the 
SGA mothers (p <  0.005). This was 
valid also for sibs, aunts and the 
children of aunts, whose mean birth 
weight nearly reached that of the 
full-term AGA infants and their rela
tives.

D iscussio n

Small and light women have gener
ally smaller babies than those who 
are tall and heavy [6]. Ounsted and 
Scott [4] showed, however, that this 
generalization is not applicable 
throughout the whole spectrum. In 
their survey the proportion of heavy 
women in the SGA group did not 
differ from the full-term AGA group, 
whereas in the LGA group it was six 
times greater. In our material the 
mothers of LGA infants were remark
ably heavier and moderately taller 
than the mothers of full-term AGA 
babies, while the mothers of SGA 
neonates proved to be significantly 
smaller and lighter. Since the major
ity of the infants of these three groups 
was born after the 37 th week of 
gestation, this roughly means that 
maternal stature essentially affected 
the birth weight of near-term and 
term babies. At the same time, the 
measures of the mothers of true 
prematures differed only slightly from 
those of the full-term eutrophic group. 
This suggests that maternal height 
and weight have a less significant 
influence on the termination of preg
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nancy before the 37 th week of 
gestation.

When examining the familial va
riation of fetal growth rate, our 
findings in the SGA, full-term AGA 
and LGA groups do offer support to 
the Ounsted theory. A strong familial 
tendency of intrauterine growth re
tardation was seen in the maternal 
relatives of SGA babies, and a pre
disposition to large birth weight was 
verified among the relatives of LGA 
infants. This familial component of 
growth variation is certainly opera
tive on the female side. The male side 
was not investigated in this study, 
but its influence was excluded in the 
survey of Johnstone and Inglis [1]. 
The question whether the maternal 
transmission of the tendency to over
growth or growth retardation is of 
merely genetic origin or it can be 
attributed to microsocial factors such 
as dietary habits as a result of shared 
learning experience in the family, 
cannot be answered.

Whatever the mechanism, the ma
ternal regulation probably does not 
operate in the case of true prema
turity. It seems most likely that the 
too early termination of a pregnancy 
is caused rather by various diseases, 
known and/or as yet unidentified 
biological and environmental factors 
than by maternal regulatory and 
genetic effects. As already mentioned, 
maternal stature, being itself a gene

tically controlled property, has a 
limited influence on premature birth.

In conclusion, normal or patholog
ical fetal growth certainly depends 
on several endogenous and exoge
nous factors, the overlapping of which 
should be taken in account in the 
different types of birth weight varia
tions. Our findings suggest that one 
of the essential differences between 
SGA and true premature infants is 
that maternal regulation plays a 
major role in intrauterine growth 
retardation but is insignificant in pre
maturity. This underlines again that 
statistics seeking the causes leading 
to low birth weight should always 
consider the gestational age of the 
neonate.
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Evolution of serum C 3, IgG, IgA and IgM levels 
of healthy mothers and their mature new borns 

during the early neonatal period
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Susceptibility to infections is most pronounced during the perinatal 
period. The main characteristic feature of the clinical course is a proneness 
to generalisation; this can be attributed to immaturity of the immune 
system.

In addition to a series of laboratory parameters, quick and exact 
determinations of immunoglobulins and complement fractions repeatedly 
performed within a short time may be useful in confirming a suspected 
infection and in following the course of the disease.

In order to establish the normal basal levels and the dynamics of 
changes 30 mothers, all healthy, having no abnormality during pregnancy 
or shortly after delivery, and their healthy mature neonates were examined 
for IgG, IgA, IgM and C3 serum levels. These basal values are useful in 
judging the parameters under pathological conditions.

During the perinatal period of life 
the fetus leaves his isolated environ
ment and enters in, and adapts 
himself to, an open world carrying 
stimuli markedly increased both in 
quality and quantity. No order of 
importance can be established among 
the organ systems participating in 
this adaptation. Among them, the 
immune system faces extremely aug
mented tasks from the first second 
after birth: the organism changes its 
stimulus-free environment for a world 
full of antigens and it has to defend 
its integrity under the new condi
tions. It can do this only if its onto
genetic development has been un
disturbed in the intrauterine environ
ment. Maturation of the defence 
mechanism does not stop at birth; on 
the contrary it deepens and markedly

speeds up after birth. Studies on the 
immune system in perinatal life not 
only elucidate the controlling mechan
isms but also lead to a better under
standing of the newborn’s immunity 
and defence against infections.

Separate analysis of cellular and 
humoral immunity is not justified as 
the distinction between them has 
methodological rather than theoreti
cal reasons. There is much contro
versy concerning perinatal immunol
ogy owing to the great number of 
methods and in pathological condi
tions their interpretation is even more 
difficult. The aspecific cellular im
mune functions like microphage activ
ity, chemotaxis, phagocytosis and 
killing have been elucidated in most 
details [4, 16]. In newborn babies 
especially in those exposed to stress

Acta Paediatrica Hungarica 24, 1983



42 в  Balia, L  Karmazsin : Serum Ig  levels

situations, bactericidal activity is 
decreased mostly due to defects in 
the hexosemonophosphate shunt and 
the late oxidation system [36, 37]. 
In addition, the endogenous anti
oxidant system is less effective, lead
ing to enhanced auto-oxidation and 
a further impairment of the newborns’ 
defence mechanism [5, 39].

Neonatal proneness to viral and 
bacterial infections has been ascribed 
to the impaired function of the 
lymphoid cell population; some work
ers found, however, normal lypho- 
cyte competence in newborn babies 
[13]. Among the lymphocytes there 
is a higher incidence of О-cells void 
of surface markers [7, 18]. The
response to various antigens and 
mitogens is also impaired, pointing to 
a decreased cellular immunity. In 
•cases with high serum IgM levels the 
lymphocyte response to C on A is 
weak [14]. The B-lymphocytes induc
ed in cord blood by PMW, a T-cell 
dependent activator, and one-week 
old neonates do not produce immuno
globulins in spite of a normal mitotic 
index, while T-cell dependent induc
tors are capable of enhancing IgM 
production in cells from the same 
blood samples [3]. The depressed 
immunoglobulin secretion has been 
attributed to increased suppressor 
activity originating from a lympho
cyte population binding the mono
clonal antibody OKT 8. these cells 
can be found both among E-rosette 
forming and non-forming cells, they 
are also present in the Tgarama and 
Tnon-gamma fractions alike [10, 12, 26, 
33]. The supernatant of umbilical

cord T-cells also shows a suppressive 
property against PWM stimulation 
[25].

An inhibitory effect of monocytes 
has not yet been fully proved but 
it is certainly a negative factor in 
IgG and IgM synthesis of newborns. 
In cell interaction studies primary 
В-cell immaturity has been demon
strated [11, 24]. Similarly, responses 
to T-cell mitogens, the NK cell effect 
and the MLC phenomenon all show 
a lower activity in newborns than in 
adults [1, 21, 40]. In the neonate the 
mitogenic response to Gram-negative 
bacteria is weaker than to Gram- 
-positive ones [34].

Immaturity of cellular immunity 
is accompanied or followed by in
complete competence of the humoural 
system. The course of maturation of 
the various serum protein fractions is 
variable. A careful follow-up of the 
immunoglobulin levels is not only 
important for establishing the normal 
value and its limits but indispensable 
in the diagnosis of pathological con
ditions; in fact, it bears therapeutic 
consequences. At birth, only the IgG 
levels are equal to adult values; they 
fall to a minimum by the third 
month even in healthy infants. This 
is due to the well-known gap between 
transplacentar transfer and initiation 
of endogenous synthesis of IgG [8, 
9, 38].

Recent work has shown that the 
transfer through the placenta is pro
moted by an active process showing 
increasing activity during pregnancy. 
This is the reason why the IgG con
centration is low in immature babies.
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In some mature newborns levels 
twice higher than the maternal value 
can be demonstrated. There is a linear 
correlation between gestational age 
and placentar transfer of IgG [30]. 
The placenta is impermeable for IgA 
and IgM [2].

IgG, IgM and IgA concentrations 
in the duodenal juice are constant 
from the second week to the nine
teenth year of life [20]. The mammary 
secretion of neonates contains 0.03 
times less IgA than the milk of their 
mother [40]. Newborns undergoing 
surgery for gastrointestinal anomalies 
and fed parenterally have markedly 
higher IgM and IgA and lower IgG 
levels than normal babies [31]. The 
maturation curves of C3, C4 and 
immunoglobulins obtained by nephe- 
lometry closely correspond to earlier 
findings [17]. Among the components 
of the complement system C1?, C3, 
C4, C5 and the total haemolytic 
complement (CH50) have a reduced 
level during the neonatal period. 
Some other humoural factors such as 
properdin and interferon are also 
deficient [6, 32]. Alpha-fetoprotein, 
which has an immunosuppressive 
effect, exhibits a level increasing 
with the degree of immaturity [22, 
27].

During the perinatal period even 
the mature organism has difficulties 
in surmounting viral and bacterial 
infections. Sepsis is often diagnosed 
late, although prevention and early 
diagnosis are the best weapons against 
sepsis. Birth and the subsequent few 
days are the most vulnerable period 
in this respect. Studies of the IgG,

IgA, IgM and C3 levels, the dynamics 
of their changes and interactions 
between these parameters during that 
period are thus justified.

The basis of our investigations 
were estimations of the C3, IgG, IgA 
and IgM levels in maternal blood, 
in cord blood and blood taken from 
the newborn 72 hours after birth.

Material  and  Me t h o d s

Thirty mother-infant pairs were selected 
for the study. Pregnancy was uneventful 
and uncomplicated in all mothers, the 
history revealed no infection or drug 
effect. Delivery was uncomplicated, all 
newborn babies were mature and healthy. 
Blood for blood chemistry was taken by 
vein puncture during delivery, from the 
cord by the dropping method after dis
section of the umbilical cord, and from 
a peripheral vein of the newborn infants 
72 hours after birth. One ml blood was 
necessary for the determinations. All new
born babies were exclusively breast-fed. 
No infection was detected during the 
neonatal period, neither maternal nor 
neonatal.

Of the babies 16 were boys and 14 were 
girls. The mean duration of gestation was 
38.7 weeks with a range from 37 to 41 
weeks. Mean birthweight was 3160 g, the 
highest value was 3860 g, the lowest 
2400 g (Table I). The mentioned deter
minations were performed in all three 
samples of each mother-infant pair. The 
measurements were carried out by rate 
nephelometry in the Beckman Immuno- 
chemistry System (ICS, Beckman Instru
ments, Inc., Fullerton, CA 92634). All 
dilutions and the solution for nephelo
metry were prepared by the use of a 
Beckman dilutor and dispenser.

All antisera, calibration mixtures, buf
fers and solutions were special Beckman 
kits; all the prescriptions o f the makers
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T a b l e  I
Number and data of mothers and newborn infants

n Male/female Gestational age 
week

Birth weight 
gram

30 16/14 З8 . б ± 1 .б 3160 ± 4 8 0

were strictly observed. The mean duration 
of one measurement was 1 minute. The 
levels were expressed in gram/liter units.

The maternal and newborn values were 
then compared; comparison was also made 
between the cord blood value and the 72 
hour value in each case. The individual 
percentual changes or differences were 
calculated as follows

Ao% =  C—  X 100

where cx is the initial maternal resp. cord- 
-blood concentration and c2 the cord-blood 
resp. 72-hour concentration of the pro
tein.

Statistical analysis comprised calcula
tion of the means (iE) with scatter (s); the 
linear regression equation was constructed 
(y =  ax -f- b), the correlation coeffient (r) 
was calculated. The levels of statistical 
significance were estimated by Student’s 
i-test.

R e s u l t s

Marked, differences were found in 
the C3 level of the maternal and 
infant blood samples; the mean cord- 
-blood level was 50 % of the maternal 
level (cord-blood value, 0.88 g/1), 
it sharply increased by the third day 
of life (mean, 1.24 g/1) (Fig. 1).

The percentual average increase 
was 42%, however even the 72 hour 
value was significantly lower than 
the adult, maternal level (Table II). 
The IgG concentration of the cord- 
-blood was higher than the maternal 
level but the difference was not 
significant statistically. It showed no 
change over the three days. Pair 
analysis of the maternal versus infant 
values revealed, however, deeper re

New born infant 3 days

‘96л

VAt-----1------ 1 /Л I I
0 0.1 Q2 0.5 1 2 3 .7 8 9 10 11

Concentrations g/L

Fig. 1. Serum C3, IgG, IgA and IgM in mothers, in cord-blood and in neonatal blood
samples taken 72 hours after birth
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T a b l e  II
Serum concentrations, g/L

0, IgG IgA IgM

Maternal 2.04 ±0.45* M 9.32±2.31 1.91 ±0.82 2.23 ±0.87
Cord-blood 0.88±0.30 ■ ++ 

U + 1 10.26±2.14 0.17±0.06 + 0.201±0.121
Newborn infant 

3 days
1.25±0.36 > 10.39±2.76 0.22±0.09 0 .22± 0 .08  J

* Values are (x ±  SD) g/L + p <  0.05
++ p <  0.001

lationships which will be discussed in 
detail later.

The mean value of maternal IgA 
was nearly 2 g/1. There was no cor

relation between the maternal level 
and the cord-blood value.

After 72 hours the mean neonatal 
value was slightly but statistically

Fie. 2. Correlation between maternal and cord-blood IgG concentrations

AC 7.

F ig . 3. Percentual difference between the cord-blood IgG level and the maternal IgG 
level plotted against the absolute value of the maternal IgG level
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significantly increased. A value ex
ceeding 0.1 g/1 represents a markedly 
high level in healthy neonates of this 
age.

IgM showed a similar behaviour, 
a significant increase was seen by the 
third day of life. Here, a value higher 
than 0.2 g/1 can be taken as a mark
edly increased level.

The following correlations were 
found.

There was a positive correlation 
between the maternal IgG level and 
the corresponding cord-blood value 
(Fig. 2). The infant’s values were

generally higher than the correspond
ing maternal value, the correlation 
was significant statistically.

A negative correlation was found 
between the percentual mother-infant 
difference and the maternal level 
(Fig. 3). In the infants of mothers 
with a low level the cord-blood value 
was about double while there was 
no increase or even a slight decrease 
occurred whenever the maternal IgG 
level was above the average. This cor
relation was significant statistically. 
The mean IgG level of the cord-blood 
samples and those taken 72 hours

J;
_J 1.4-
5* 1.2CJ 1.0
1 0.8
A ОБ-
"Oi—04-Оc_>02

I 1 1 1 1 I
1 1.5 2 2.5 3 3.5(g/L)

Maternal C3
F i g . 4. Correlation between maternal and eord-blood C8 levels

F ig . 5. Percentual difference between the cord-blood C3 level and the maternal C3 level 
plotted against the absolute value of the maternal C3 level
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after birth did not differ signifi
cantly.

In spite of considerable variations 
in the maternal C3 level the cord-

-blood concentration showed a narrow 
scatter (Fig. 4). With a low maternal 
value the percentual deviation of the 
newborn value was small, i.e. a.

F ig. 6. Percentual increase in C3 concentration in the same newborn during the first, 
three days plotted against the absolute cord-blood value

ДС7.
100 n aCO•+I

c^Cord blood IgG 
c2:Newborn infant 

3 days IgG
50 |6

T •  •
---------»---- •_

^  5 * •
•  •

-50-1 y=-1.03X+12A
r=-0.tl

-100- p>0.05

Cord blood IgG (g/L)

F i g . 7. Percentual increase in IgG concentration in the same newborn during the first, 
three days plotted against the absolute cord-blood value

Fig. 8. Percentual changes in IgA in the same newborn during the first three days,, 
plotted against the absolute cord-blood value
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ДС7„

Fm . 9. Peroentual changes in IgM concentration in the same newborn during the first 
three days plotted against the absolute cord-blood value

AC%
• IgG 500'
° *9A 400 A -IgM

300-

A

A

ej -.Cord blood 
c2:Newborn infant 

3 days
A

О

Fig . 10. Percentual changes in IgG, IgA and IgM concentrations plotted against per- 
centual changes in C3 concentration during the first three days of life

relative stability of the newborn level 
is secured (Fig. 5). The lower the 
cord-blood value the larger the in
crease by the end of the third day of 
life (Fig. 6). This correlation was also 
significant statistically.

Generally, the immunoglobulin lev
els increased within the first 72 
hours of life, the increase was, how
ever, different for the individual Ig 
classes. The IgG hardly changed

(Fig. 7). The percentual increase of 
IgA was steeper in cases with an 
initially low IgA level (Fig. 8), and 
a similar trend was found with IgM 
(Fig. 9). Both correlations were signif
icant.

A positive, significant correlation 
could be established between the per
centual increase of C3 and that of 
IgG and IgA. A similar trend between 
the increments of C3 and of IgM was

Acta Paediatrica Hungarica 24, 1983



G Balia, L Karmazsin: Serum Ig levels 49

seen but the degree of correlation 
did not attain statistical significance 
(Fig. 10).

The higher the maternal C3 level, 
the higher were the IgG and the IgM 
levels in the same mother. High IgG 
levels were linked with high IgA and 
IgM in the same mother. A positive 
correlation was found for Cr—IgG 
and IgG—IgM in newborns at 72 
hours of age. No other statistically 
significant relationship was observed, 
and the sex of the newborn had no 
effect on any parameter.

D iscussion

In Hungary, 19% of the perinatal 
mortality was due to infection during 
the early seventies [19]. Since then, 
the situation has not changed signif
icantly. Therefore, rapid and exact 
methods are necessary for the early 
detection of infection. Among others, 
leucocyte count, blood smear, ery
throcyte sedimentation rate, C-reac- 
tive protein, haptoglobin, antithrom
bin III are of use, and determination 
of immunoglobulins and complement 
components and bacteriological cul
tures are of outstanding importance 
[28, 29, 35].

Most newborns infected during the 
perinatal period show a marked 
increase in IgM and IgA with a con
comitant decrease in IgG [23]. In 
animal experiments, low activity of 
the complement system may lead to 
fatal bacterial infection. A follow-up 
of the C3 level is of primary impor
tance since it is a central link of both

the classical and the alternative path
ways. A low or absent value may 
critically affect the mechanisms of 
defence [15].

The method used for the determi
nation of IgG, IgM and IgA and C3 
is rapid and reproducible. They are 
not only ancillary aids but elementary 
tools in screening and detection of 
neonatal infection.

Our data help in establishing the 
normal mean values and limits of 
these parameters in newborn babies. 
In addition, interesting relationships 
have been detected. The active trans
port responsible for the materno-fetal 
transport of IgG works more effi
ciently in the presence of a low mater
nal level. This secures an invariably 
high level in the mature infant. This 
in turn does not change during the 
first three days provided no infection 
or other pathological conditions oc
cur.

Similarly, a slightly low but rather 
uniform level of C3 is found in the 
cord-blood in spite of considerable 
variations of the maternal level. In 
other words, the newborn’s level is 
rather independent of that of the 
mother. During the first 72 hours 
intensive synthesis occurs, especially 
if the initial value was lower than 
average.

IgM shows the steepest increase 
during the first 72 hours of life. This 
points again to the fact that the pri
mary immune response is perfec- 
tuated by IgM production. In the 
newborn, all environmental antigens 
elicit a primary immune response. 
For similar reasons, the course of
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IgA changes during the first days of 
life is only natural.

A common anabolic capacity may 
be the cause of certain correlations 
between the course of changes in 
various immunoglobulin levels; a 
steeper increase in C3 is accompanied 
by a more marked increase in IgA 
and IgG. This development can be 
hindered by any derangement in the 
newborn’s metabolism. In normal 
populations, a positive correlation 
exists between C3 and immunoglobu
lin levels.

Serial determination of these param
eters during the newborn period of 
life may be of great help in the early 
diagnosis and classification according 
to severity of infection. It may also 
be useful in evaluation of substition 
therapy carried out by administration 
of blood, plasma, immunoglobulins, 
leucocyte or platelet and complement 
preparations.
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Fatty acid composition of human milk 
and milk-based formulas in Hungary
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Fatty acid composition of breast milk from 250 Hungarian women 
being 1, 3 and 6 months post partum was studied. It was shown that the 
fatty acid composition of mature breast milk does not vary greatly with the 
length of lactation. Data from women with different education levels and 
places of residence were found similar, suggesting similarities in the dietary 
habits of Hungarian women. Fatty acid levels in human milk did not show 
significant seasonal variation. The content of linoleic acid (expressed as g/1 
and percent of total energy) was calculated in relation to the length of 
lactation.

Fatty acid composition of Hungarian milk-based formulas (Robebi A, 
Robebi В and Linolac) was also studied and compared to the mean compo
sition of milk from 250 mothers. The results indicated differences in the 
contents of most saturated and unsaturated fatty acids and confirmed the 
finding that even the most carefully adapted formulas cannot substitute
human milk.

In recent years the importance of 
breast feeding as a basis for healthy 
child growth and development has 
become increasingly recognized. There 
has been a resurgence of interest in 
breast feeding, which has led to the 
initiation of research on the compo
sition of human milk and the estab
lishment of several nationally sup
ported projects on the subject.

The content of nutrients in breast 
milk shows considerable variations 
The following factors are known to 
influence human milk composition 
[1, 6, 8, 9, 11-14 , 16, 17, 20, 21];
— stage of lactation,
- stage of breast emptying,

— time of the day,
— premature birth,

nutritional circumstances of the

mother, i.e. the mother’s intake of 
food, vitamins, alcohol, drugs and 
contaminants.

Hall [12] studied the composition 
of mature milk in relation to the 
suckled breast, the time of the day, 
the course of the feed and the length 
of lactation. She found that while 
the amount of lipid of milk obtained 
from either breast rose significantly 
during the feed as well as throughout 
the day, the protein and lactose con
tent and pH remained constant. For- 
sum and Lönnerdal [6] also reported 
a rise in the fat content during 
emptying of the breast while the con
centrations of water-soluble compo
nents practically did not change.

Several reports [8, 17, 18] indicated 
that milk from mothers with preterm
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infants contained significantly more 
protein, sodium and chloride and less 
lactose than milk from women deliver
ing at term. Energy value, potassium, 
calcium, phosporus and magnesium 
contents one generally similar for both 
groups.

Gibson and Kneebone [7] analysed 
milk samples obtained early and later 
in lactation. In comparison with 
mature milk, human colostrum was 
characterized by a lower percentage 
of saturated fatty acids, a higher 
concentration of monounsaturates and 
a lower level of linoleic and linolenic 
acids. This agrees with the findings of 
Droese et al. [4] who studied the 
lipid content and fatty acid compo
sition of human colostrum, transi
tional and mature milk. Their results 
also showed that the amount of lipid 
increases during lactation, which is 
attributed to maturation of the milk 
and is not influenced by the maternal 
diet.

Much work has been done to 
investigate the effects of diet 
[1, 11-14, 16, 21]. The contents of 
several nutrients such as fat, fatty 
acids, proteins, vitamins can be al
tered by the maternal diet. In 1965 a 
study presented by Kramer et al. 
[16] demonstrated that an increase in 
the sunflower oil content of the diet 
results in a rise in the concentration 
of linoleic acid of breast milk. Usually, 
the increase of a fatty acid in the diet 
is reflected within hours in a higher 
percentage of the same fatty acid in 
milk and after the return to the usual 
diet a reverse change can be observed 
[12, 21].

Human milk composition is con
siderably affected by the above fac
tors, i.e. data on the composition of 
breast milk are often difficult to com
pare when different methods of col
lection are applied. The importance 
of proper sampling has been empha
sized in several reports [1,6, 14] and 
adequate sampling techniques have 
also been suggested. Analysis of 
pooled 24 hour collections appears to 
be ideal. Since this may be difficult 
to carry out in practice, another use
ful sampling protocol is that the entire 
contents from one breast should be 
obtained with an electric pump at a 
specific time in the day, at a fixed 
interval after the previous feed.

Since breast feeding of infants is 
not always possible, efforts have been 
made to produce a special range of 
breast milk substitutes designed to 
meet all the food requirements of 
infants. It has become strikingly 
evident that even the most sophisti
cated and carefully adapted formulas 
can never replicate human milk [2,5,  
13]. In addition to differences in 
nutrient composition, human milk 
has anti-infective properties implying 
that it is a “live” fluid in a way that 
cannot be mimicked in an artificial 
formula. As regards the nature of fats, 
besides their composition the position 
of the fatty acids within the tri
glyceride molecule is of great impor
tance. Even in the case of a similar 
fatty acid composition the fat of 
human milk is more efficiently di
gested and absorbed, which is attrib
uted to structural differences within 
the triglycerides [10].
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The purpose of this work was to 
examine the fatty acid composition 
of milk from Hungarian mothers in 
relation to the length of lactation, as 
part of the WHO Collaborative Study 
on Volume and Composition of Breast 
Milk, and to compare the results 
obtained to the fatty acid composition 
of Hungarian commercial milk-based 
formulas.

C ollection  of h u m an  m ilk  sa m p les

Collection of milk samples was car
ried out according to the protocol 
developed by the organizers and 
researchers of the countries taking 
part in the WHO Collaborative Study 
on Volume and Composition of Breast 
Milk.

Volunteer healthy mothers with 
healthy infants were chosen as milk 
donors. Samples were taken under 
standard conditions at noon, 4 hours 
after the previous feed. Milk samples 
for analysis were collected by health 
visitors as follows. The nipple and 
the area surrounding it were cleaned 
using an appropriately diluted deter
gent solution (baby shampoo provided 
by the International Atomic Energy 
Agency), rinsed with distilled water 
and then patted dry with clean tissue 
paper. The contents from one or both 
breasts were expressed until no secre
tion was left, with a mechanic pump 
connected to a special milk collection 
vessel (provided by WHO and IAEA). 
The samples were immediately placed 
into cooling containers and conveyed 
to our laboratory where they were 
stored below — 20°C until analysed.

A n a ly s is  o f m ilk  sam ples

Milk samples were creamed by 
centrifugation. Milk lipids were con
verted into methyl esters according 
to Szőke et al [21]. Fatty acid compo
sition was determined by gas chro
matography (GLC). GLC analyses 
were performed by a Carlo Erba 
Fractovap model 2400 T using a 
2 m X 4 mm glass column packed with 
10% EGSSX by 80/100 mesh Gas 
Chrom Q, at 180°C. Peaks were 
identified by comparison with known 
standards.

R e su lts  a n d  D iscussio n

The average fatty acid compositions 
of milk samples from three groups of 
mothers (those with university educa
tion, those who did not complete 
secondary school, and those from 
villages) were calculated separately, 
in relation to the length of lactation. 
The values obtained are listed in 
Tables I, II and III. It can be con
cluded that only minor differences 
occurred in the proportion of fatty 
acids from mothers belonging to dif
ferent groups; this was probably due 
to similarities in the diets consumed. 
Comparison of the data from women 
being 1, 3 and 6 months post partum 
also showed similarities, suggesting 
that the fatty acid composition of 
human milk does not vary greatly 
with the length of lactation. This 
agrees with the results of other 
authors [5, 12, 13] who also found 
that the fatty acid composition of
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mature breast milk remains un
changed during lactation.

Considering that the fatty acid 
composition of milk samples from 9

groups of mothers appeared to be 
similar, a mean composition was cal
culated using data from all samples 
collected. The results are presented in

T a b le  I

F atty  acid composition of milk from mothers being 1 month post partum

Fatty acids in percent of total fatty acids (mean ±  SD)

Mothers with university Mothers with primary Mothers from 
education (from Budapest) education (from Budapest) villages 

n = 26 n = 29 n = 29

Ci2Io 1.7±0.8 1.9±1.3 1.6±1.0
4.0 ±1.4 4.4± 1.7 4.9±2.1

0,.:„ 28.2±2.0 26.0±4.5 26.1 ±3.4

0 M:i 2.6±0.8 2.6±0.8 3.1 ±  1.1

C i8:o 10.4±1.3 9.2±1.9 9.5±1.4

C l*» 43.2±9.3 44.7 ±4.8 44.3±4.7

C i8:2 9,0±1.6 9.8±6.0 9.5±2.8
Other 0.9±0.4 1.4±0.7 1.0±0.5

E saturates 44.3 41.5 42.1
2* monounsaturates 46.4 47.3 47.4
£  polyunsaturates 9.0 9.8 9.5

T a b le  II

F atty  acid composition of milk from mothers being 3 months post partum

Fatty acids in percent of total fatty acids (mean ± SD)

Mothers with university 
education (from Budapest) 

n = 26
Mothers with primary 
education (from Budapest) 

n = 29
Mothers from 

villages 
n -  27

С т о 2.6±0.6 2.2±0.9 2.6±1.8

C 14:0 3.9±2.1 4.9±2.6 4.8±1.9

C 16:o 26.6±3.5 25.3 ±2.8 26.8±2.6

C 16:, 2.3±0.7 2.5±0.6 2.0 ±0.6

C18:0 9.7±1.7 9.7±1.3 9.6±1.7

C i8:i 44.0 ±4.8 43.5±3.9 42.7±3.1

C i8:2 10.6±2.0 10.7±3.3 10.6±3.3
Other 1.3±0.8 1.2±0.9 0.7±0.3

2  saturates 41.8 42.1 43.8
2  monounsaturates 46.3 46.0 44.9
2  polyunsaturates 10.6 10.7 10.6
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T a b le  III

Fatty acid composition of milk from mothers being 6 months post partum

Fatty acids in percent of total fatty acids (mean ± SD)

Mothers with university 
education (from Budapest) 

n -  25
Mothers with primary 

education (from Budapest) 
n =* 34

Mothers from 
villages 
n «= 25

CI2:„ 2.4±1.7 2.3±1.6 2.2±1.9
C„:„ 5.5±2.2 5.8±2.0 6.0±2.2
Ci,:„ 26.5±3.6 20.1 ±3.1 25.3 ±2.2
Cle:i 2.4±0.9 2.9±0.9 2.5±0.6
Cie:o 9.8±1.7 10.1 ±2.7 10.1±1.4
Cl8U 41.8±3.4 42.5±3.3 44.1 ±2.9
1̂8:2 10.9±3.1 9.8±3.6 10.2±2.6

Other 0.7±0.6 0.5±0.3 0.6±0.3

E saturates 44.2 44.3 42.6
H monounsaturates 44.2 45.4 46.6
E polyunsaturates 10.9 9.8 10.2

T a b le  IV

Mean fatty acid composition of milk from 250 mothers

Fatty acids in percent of 
total fatty acids (mean ± 

SD)

Ci2:o 2.1 ±0.6

^u:o 4.9±0.8

C16:o 26.2±0.8

c16;i 2.6±0.3

îe:o 9.8±0.4
C18:i 43.4±1.1
îe:2 10.1 ±0.7*

Other 0.9±0.2

E sa tu ra te s 43.0
E m onounsaturates 46.0
U po lyunsaturates 10.1

* Highest value: 23.6 
Lowest value: 6.3
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Table IV. In comparison with other 
reports on the fatty acid composition 
of human milk [5, 7, 12, 14] the 
percentages of lauric and miristic acid 
of Hungarian breast milk are slightly

lower, while the level of linoleic acid 
is somewhat higher. These differences 
may be caused by variations in the 
maternal diet in different countries 
and by different sampling techniques.

501

40-

cФl_>
is 30 ■

October Decem ber February April Ju n e  August
November Jan u a ry  March May ' July Septem ber 
1978 1979

F ig. 1. Monthly variations of saturated fatty acids of human milk

0
October December February April June

November Jan u ary  March May July
1978 1979

Cl6:1

August
Septem ber

F ig. 2. Monthly variations of unsaturated fatty acids of human milk
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T a b le  У

Linoleic acid content of milk from 250 mothers

Concentration of linoleic Linoiei0 aoW ln percent of 
Length of lactation acid (g/1) total energy mean ± SD

mean ± SD

1 month
(n =  84)

3 months
(n =  82)

6 months
(n =  84)

3.42±1.81

3.38±1.46

3.99±1.67

4.96±2.10 

4.66±2.06 

4.76 ±2.12

It has been shown that the diet is 
the most important factor influencing 
the fatty acid composition of breast 
milk [5, 12-14, 16, 21]. We found 
that education and place of residence 
do not significantly affect the dietary 
habits of Hungarian women. As the 
diets consumed may change according 
to seasons, monthly variations of the 
level of each fatty acid were also 
investigated. From Fig. 1 and 2 it is 
equally clear that practically no 
change could be observed, i.e. seasonal 
variation of the diet does not con
cern fatty acid composition.

The level of linoleic acid, which is 
the main essential fatty acid of breast 
milk, was determined in each of the 
250 samples. Mean concentrations 
and energy values were calculated in 
relation to the length of lactation, 
as shown in Table У. According to 
recommendations of the Joint FAO/ 
WHO Food Standards Programme 
[15] infant foods must contain a 
minimum of 0.3 g/100 kcal (about 
1.9 g/1) of linoleic acid. Crawford et al. 
[3] indicate a linoleic acid requirement 
of at least 1% of the total energy. 
From Table V it is clear that all mean

values were significantly higher than 
the above limits. Examination of the 
individual data indicated that out of 
the 250 samples 18 showed a linoleic 
acid concentration below 1.9 g/1 and 
all the energy values markedly ex
ceeded 1 %. The total volume of milk 
produced by mothers during a 24 
hour period was also measured. On 
the basis of the values obtained and 
data listed in Table V, the daily 
excess linoleic acid requirement of 
lactating women was found to amount 
to 2.1—2.3 g.

When breast feeding cannot be 
carried out, milk formulas are applied 
the composition of which is more or 
less like that of human milk. We 
compared the fatty acid composition 
of commercial milk-based formulas 
produced in Hungary (Robebi A, 
Robebi В and Linolac) and cow’s 
milk to that of breast milk from the 
250 women. As regards the saturates/ 
unsaturates ratio, in Robebi A (0.68) 
and Robebi В (1.04) it was similar 
to the ratio in human milk (0.77). 
Linolac and cow’s milk with high 
concentrations of saturated fatty acids 
showed different ratios (1.84 and 1.60
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I---------- 1 5

Fig . 3. Levels of fatty acids in cow’s milk and milk-based formulas as compared to* 
breast milk: 1. cow’s milk; 2. Robebi A; 3. Robebi B; 4. Linolac; 5. human milk

respectively). The level of each fatty 
acid is shown in Fig. 3. In milk-based 
formulas cow’s milk fat is combined 
with vegetable oils in order to increase 
the degree of unsaturation and to 
improve absorption. The fat content 
of human milk and of the formulas 
was found nearly the same, about 
3.5%, but as Fig. 3 indicates, none 
of the formulas has a fatty acid
composition similar to that of human 
milk. The high concentration of lauric 
acid in Linolac is attributed to its 
special vegetable oil content. The
most important unsaturated fatty
acids in both human milk and the 
formulas are oleic and linoleic acid. 
In breast milk the level of oleic acid 
is about 40% and that of linoleic 
acid is 10% while the formulas con
tain significantly less oleic and more 
linoleic acid, due to their sunflower 
oil content. It is known that a high 
linoleic acid content may produce

relative tocopherol deficiency [5]. For 
that reason the Joint FAO/WHO 
Food Standards Programme [15] re
commends that the lower limit of 
tocopherol content in milk formulas 
should depend on the level of linoleic 
acid.

In summary, our results provided 
data on the fatty acid composition 
of milk from Hungarian mothers and 
indicated that the levels of fatty 
acids in mature breast milk show little 
changes during lactation when the 
diet is nutritionally adequate.

Comparison of the data for human 
milk and Hungarian milk-based for
mulas showed differences in the con
tents of most saturated and unsatu
rated fatty acids. The present study 
confirmed the findings of many other 
authors that no formula may sub
stitute human milk, which ensures an 
adequate source of fatty acid nutrients. 
for normal nutrition of infants.
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Changes of the growth hormone level after 
a single small close of somatostatin

F P e t e k , S Szen tistv á n y i *

Buda Children's Hospital, Budapest

Growth hormone (GH) secretion was studied in children after a 
single small intravenous (i.v.) dose of somatostatin (Somatotropin Release 
Inhibiting Factor, SRIF). After a short decrease of the GH level there was 
a slow increase culminating at 60 minutes, then again a decrease with the 
lowest point at 90 minutes. During the third hour the GH level showed 
a second peak; this was more frequent than the first one. It is concluded 
that a single small dose of somatostatin during the third hour after its 
administration can cause an increase of the GH level.

Pituitary GH secretion is regulated 
by two hypothalamic hormones, a 
stimulatory (GH-releasing factor, 
GRF) and an inhibitory one (soma
tostatin, SRIF) [2, 4]. SRIF has 
been characterized as a tetradecapep- 
tide and it is commercially available 
in synthetized form [6]. This inhib
itory factor suppresses GH and TSH 
and outside the pituitary it does not 
only inhibit the secretion of insulin 
and glucagon but also that of a large 
number of other gastrointestinal pol
ypeptides [9]. Considerable work has 
been done on the in vivo effects 
of exogenous SRIF, but little is 
known about the changes of the GH 
level after a single bolus administra
tion of SRIF. Because of its very 
short half life (2-4 minutes) it is 
mostly applied in infusion [2] and 
the GH level was estimated only in 
the first hour after terminating the 
infusion.

We have studied the late effect of 
a single small i.v. dose of SRIF on 
the GH level during three hours.

P a tien ts  and Meth o d s

Twenty-five healthy children and twelve 
GH deficient patients were studied. None 
of the healthy volunteers had a history of 
endocrine disease. GH was tested with 
the standardized RIA method of Pharm
acia (Uppsala) 20 minutes and immedi
ately before and 5, 10, 20, 110, 45, 60, 90, 
120, 150 and 180 minutes after injecting 
5 (Ug/kg of SRIF or physiological saline. 
After the first nine tests blood sampling 
was done only at —20 and 0 min and in 
the second and third hours. In the GH 
deficient children the GH level was studied 
at 0, 90, 150 and 180 minutes, and also 
at 210 minutes.

GH deficiency was diagnosed on the 
basis of short stature, bone age retardation, 
delayed growth, normal thyroid function, 
cytogenetic normality, negative insulin 
induced hypoglycaemia and DOPA tests 
(GH peak v a l u e - 14 mU/L).

* Present address: Royal Children’s Hospital, Melbourne. Australia
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R esults

The mean GH values of healthy 
■children showed the inhibitory effect 
of SRIF on GH release during the 
first ten minutes, followed by a 
rebound during the next 50 minutes. 
The individual reactions were dif
ferent in the second period; the peak 
occurred at 20 minutes in 7 children, 
at 30 in 3 children, at 45 in 6 children 
and at 60 minutes in 4 children, and 
the standard deviations were high 
(26.8- 31.4). At 90 minutes there was 
a second low point with 5.8 ±  8.0 
mU/L GH and then a second peak 
above 14 mU/L. (10 individual peaks 
out of 14 occurred at the last two 
samplings.)

Physiological saline did not pro
voke this undulation of the GH level 
except for an increase at 0 minute

which was ascribed to the venous 
puncture.

None of the GH deficient patients 
had an increase of the GH level 
during the last period of the test 
(150 — 210 minutes).

D iscussion

The rebound of GH secretion has 
been observed in adults at the end 
of SRIF infusion in studies of 30 - 60 
minutes duration [1, 3, 5]. In our 
experiments SRIF was given in a 
single small dose and the GH level 
was followed for three hours, to 
study the late effect of exogenous 
SRIF. A single intravenous injection 
of 5 ug/kg provoked an undulation 
of the GH level with a second peak 
at 150 — 180 minutes; this peak was 
observed more frequently than the 
rebound during the first hour.

T able  I
GH level (mean ±  S. D.) before and after 5 /rg/kg somatostatin or 

physiological saline
GH mTT/L

Minutes Healthy children GH deficiency
; ~ ~ somatostatin No

No Somatostatin phys. saline No

— 20 (i6) 12.0±18.4 7.3 ±4.4 (5) —
0 (20) 14.6 ±17.0 12.3±0.5 (4) 1.9±2.0 (12)
5 (9) 7.6±7.6 — —

10 (И) 5.8±6.6 5.0± 1.7 (2) —
20 (18) 9.8±7.4 4.0±1.9 (4) —
30 (10) 17.8±28.4 1.5±0.1 (2) —
46 (12) 19.0±26.8 4.4±2.6 (3 ) —
60 (9) 20.6±31.4 0.8±0.3 (2) —
90 (19) 5.8±8.0 3.3±1.6 (4 ) 2.3±1.9 (10)

120 (19) 7.2±6.8 2.6±1.8 (6) —
160 (13) 12.0±8.0 0.9±0.4 (3 ) 2.4±2.2 (12)
180 (14) 16.0±24.1 2.8±1.8 (6) 2.6±2.1 (12)
210 — — 2.5±1.8 (8)
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It has been assumed that SRIF 
upsets the balance of endogenous GH 
regulating hormones if their produc
tion is sufficient and we have found 
a significant difference in the GH 
curves of normal and GH deficient 
children [7]. On the basis of this 
observation we have studied the 
effect of combined administration of 
somatostatin and DOPA to estimate 
the GH capacity [8].

Our hypothesis has been supported 
by some recent results. During insu
lin-induced hypoglycaemia a rise in 
the plasma endogenous somatostatin 
level was seen, culminating at 60 
minutes [10] or during the second 
hour [11]. One group hypothesizes 
that this change of the somatostatin 
level after insulin hypoglycaemia is 
related to alterations in metabolic 
stimuli [11], but Martin supposes [4] 
that the increases in the GH level 
are dependent on GRF release and 
cannot be accounted for by a rebound 
release from endogenous somatostatin 
inhibition.

We thus believe that the peaks in 
the first and third hours are caused 
by a predominance of GRF and the 
endogenous somatostatin is respon
sible for the low point at 90 minutes 
[7, 8].
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Maturation of the fetal lung 
I. Phosphatidic acid pliosphohydrolase 

in the fetal and new born rat
Terézia K e r e p e s i

Department of Paediatrics, University Medical School, Debrecen

Phosphatidic acid phosphohydrolase (PAPase) activity was measured 
in the lungs, brain, liver and kidneys of fetal, newborn and adult rats. 
The highest activity was found in the kidneys. In one-day-old rats pul
monary enzyme activity was nearly as high as in the renal tissue. In four- 
-days-old rats the highest activity was found in the 10% homogenate of 
the lung, the highest PAPase specific activity could be demonstrated in the 
mitochondria. In the fetal lung, the enzyme activity moderately increases 
from the 18th day of gestation up to birth; at birth 39—77% of the normal 
adult value was measured. Immediately after birth 160% activity isattained, 
thereafter a slow decrease can be shown throughout the first week of life 
but the values remain above the average adult value.

Immediately before birth a marked 
increase in the phospholipid content 
of the fetal lung can be shown. This 
is due to the activity of various 
enzymes. Two main pathways of 
pulmonary lecithin synthesis are 
known; choline incorporation, and 
méthylation [3]. In the rat [15], 
rabbit [5], monkey [4] and in man [7] 
the major route is choline incorpora
tion. A key enzyme of this pathway 
is phosphatidic acid phosphatase or 
phosphohydrolase (PAPase; EC. 
3.1.3.4). It catalyses the hydrolytic 
cleavage of phosphatidic acid (PA) 
to diglyceride and orthophosphate 
(P() ; 1.2-diacyl-glycerol-3-phosphate+ 
+  H20  -+ 1.2-diacyl-glycerol -f- Pi 
(Fig. 1).

PA is a precursor of 1.2-diglycer
ide, this in turn plays a key role in 
phospholipid biosynthesis. PAPase

has been isolated from animal tis
sues [6], and its presence in the 
cytoplasmic membrane of Bacillus 
subtilis 168 has been demonstrated 
[8 ].

The aim of this work was to study 
the dynamics of lecithin synthesis in 
the neonatal lung, with special refer
ence to PAPase activity and to the 
role of enzyme induction.

Ma t e r ia l  and  Me t h o d

The experiments were carried out in 
Wistar rats having a gestation period of 
22 days. Fetal age was calculated from 
the first sperm positive day. The fetuses 
were excised by Caesarean section under 
sterile conditions after short ether anaesthe
sia, placed in ice for some minutes, then 
killed before the first extrauterine 
respiratory movement. The newborn ani
mals, 1, 2, 3, 4 resp. 6 days old, and the 
adult rats weighing 180—200 g were killed

5* Acta Paediatrica Hungarica 24, 1983
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SN-Glycerol- 3 -  phosphate

---- 2FA-CoA

Phosphatidic acids

-  PAPase
P .

Digtycerides

Choline
-phosphotransferase— CQP choline

Phosphatidylcholines

F i g . 1. Biosynthesis o f phosphatidylcholine via CDP-choline pathway

by exsanguination. The lungs, liver, kid
neys and brain were placed in ice imme
diately after removal and each organ was 
weighed on an analytical scale. The fetal 
and newborn lungs and kidneys were 
pooled ; each pooled sample contained 4— 6 
fetal lungs or kidneys originating from one 
litter removed at the same gestational age. 
From the newborn animals 2—3 individual 
organs were pooled. Mean values for each 
five pooled samples were calculated.

For the studies L-alpha-phosphatidic 
acid (Sigma) isolated from egg-yolk and 
synthetic L-alpha-phosphatidic acid dipal- 
m itoyl (Sigma) were used.

A 10% homogenate was prepared from 
the freshly removed organs. The organs 
were homogenized in 0.25 M sucrose in 
a teflon-headed homogenizer (Tissue grind
er, Thomas, USA), then sonicated for 30 
minutes (Lab. Sonic. 1510, Braun-Melsun- 
gen). The samples were kept in ice until 
starting the enzyme reaction. Subcellular 
particles were separated by fractionated 
centrifugation after Ravinuthala et al [11].

PA P ase assay was carried out according 
to the method of Coleman and Hübscher

[2] modified by ourselves: 1.5 /unol PA, 
60 jumol maleate buffer pH 6.0 and the 
enzyme in a total volume of 250 yl were 
incubated at 37°C for 60 minutes. The 
reaction was stopped by addition of 250 
yl 10% trichloroacetic acid. Inorganic 
phosphate was determined in the super
natant. All reactions were performed in 
duplicate. The blank did not contain PA. 
In previous assays we showed that incu
bation of PA without enzyme does not 
result in inorganic phosphate efflux. One 
unit of PAPase reflects 1 /imol inorganic 
phosphate liberated during one hour. 
Specific enzyme activity was calculated 
for 1 mg protein and one minute. The 
phosphatidic acid emulsion was prepared 
as follows: 10 ,amol PA was dissolved in
0.1 ml hexane, then maleate buffer pH 6 
was added and the solution sonicated for 
one minute. This resulted in a milky 
emulsion. The hexane was evaporated by 
fluid nitrogen.

Protein was measured according to 
Lowry et al [9]; for inorganic phosphate 
estimation the method of Bartlett [2] 
was used.
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R e su lts

Table I shows the PAPase activity 
found in 10 % homogenates of various 
organs removed from newborn rats. 
The maximum of enzyme activity 
was found between pH 6 and 7. 
Over 60 minutes there was a linear 
increase of liberated inorganic phos
phate if the protein content was 
about 1 mg/ml. There was no dif
ference between the two phosphatidic 
acid preparations; the use of L-alpha- 
-phosphatidic acid of egg-yolk origin 
resulted in about 5% higher activity 
values.

In one-day-old newborn rats there 
was a considerable variation of enzyme 
activity between the kidneys, liver,

lungs and brain. The highest activity 
was found in the kidneys while in 
the brain it was the lowest. The pul
monary enzyme activity hardly dif
fered from that found in the renal 
tissue.

Table II indicates the subcellular 
distribution of PAPase in lungs of 
four-day-old rats. The highest activity 
was found in the 10% homogenate: 
782 i  28 nmol/min/g lung tissue while 
the highest specific activity was 
observed in the mitochondrial frac
tion: 21.3 d; 1.1 nmol/min/mg pro
tein. No measurable inorganic phos
phate was liberated into the super
natant.

The changes in PAPase activity 
during development of the lung are

T a b l e  I

Distribution of PAPase in tissues of newborn rats. The results show the 
average ±  S. D. for five separate experiments. Newborn tissues were taken

from one-day-old rats

Tissue P| formed
/дпо1 /h

Kidney 0.62±0.01
Lung 0.6 ±0.02
Liver 0.4 ±0.016
Brain 0.34±0.012

T a b l e  II

Subcellular distribution of PAPase. The results are the average ±  S. D. for 
four separate experiments. Newborn lungs were taken from 4-day-old rats

Fraction nmol/min/g lung nmol/min/mb protein

Homogenate 782±28 7.2±1.2
Nuclei and debris 353±18 6.9±0.9
Mitochondria 287 ±20 21.3± 1.1
Microsome 120± 18 10.1±3
Supernatant 0 0
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F i g . 2. PAPase activity during lung development. Each value is the average of 5 sepa
rate litters +  S. D. The activity is presented per lung weight. The adult values come to 

699 nmol/min/g lung. The activity was measured in 10% homogenate

shown in Fig. 2. Enzyme activity 
increased moderately from the 18th 
day of gestation to term; at birth 
about 39 — 77% of the adult value 
was measured. A very sharp increase 
ensued immediately after birth, values 
as high as 150% of the adult level 
were attained. Thereafter a slow 
decrease was observed during the 
first week of life, but the levels 
remained higher than the adult mean 
all over this period.

D iscussion

The key role of PAPase in fetal 
pulmonary metabolism was described 
by Schultz et al [12] in 1974. In rab
bits, they found a fourfold increase of 
specific PAPase activity of lung

homogenates and microsomes be
tween the 23rd and 30th days of 
gestation. This was followed by a 
decrease after birth, and there were 
no changes in CDP-choline diglyceride 
transferase activity over this period 
of time.

Smith et al [13] were the first to 
demonstrate PAPase activity in the 
heart, kidneys, brain, liver and striate 
muscle of rats and in the liver of 
chickens. In our experiments PAPase 
activity was determined also in pul
monary tissue.

Meban [10] localized PAPase activ
ity in the type II alveolar cells of 
the lung by histochemical methods. 
Ravinuthala et al [11] investigated 
the PAPase activity of subcellular 
fractions extracted from fetal and
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adult rat lungs. They found the 
highest specific activity in the mito
chondria in fetal lung cells while in 
adults the microsomes had the highest 
specific activity. In our experiments, 
specific activity was the highest in 
the mitochondria of four-day-old new
born rats (21.3 ±  1.1 nmol/min/mg 
protein).

Spitzer et al [14] found that about 
-5 — 10% of all pulmonary cells are 
alveolar cells of type II. According to 
their studies in adult pigs, more than 
40 % of the total activity is con
centrated in the lamellar bodies of 
type II alveolar cells. They assume 
that phosphatidylcholine is stored in 
the lamellar bodies after being syn
thesized on the perilamellar surface. 
In addition, PAPase activity is high 
also in the microsomes. In our experi
ments, a PAPase activity of 10 ±  3 
nmol/min/mg protein was measured 
in the lungs of 4-day-old newborn 
rats, thus a marked activity was 
demonstrated both for mitochondria 
and microsomes. The highest PAPase 
activity calculated for wet pulmonary 
weight was observed in the homo
genate. For this reason the compara
tive measurements performed in fetus
es and newborns of various age were 
carried out in 10% homogenates of 
freshly removed lungs. Ravinuthala 
et al [11] found an about 70% activ
ity in fetal lungs between the 18th 
day of gestation and term as com
pared with the corresponding adult 
activity level. In our experiments 
the corresponding figures were lower, 
between 40 and 77% of the adult 
values.

It is interesting that the events of 
birth induce a marked increase in 
enzyme activity speeding up lecithin 
synthesis in the alveolar membrane, 
this is then followed by a slight 
decrease on the 5th or 6th day of 
life. Presumably, the high oxygen 
content of the air perfusing the 
alveoli plays here an important role. 
The results of the present experi
ments may serve as a basis for further 
research into the role of postnatal 
changes in oxygen concentration.

A cknow ledgem ents

I am indebted to Dr P. Rády, In
stitute of Hygiene and Epidemiology, for 
valuable help.

R efer en c es

1. Bartlett GR: Phosphorus assav in
column chromatography. J Biol them  
234: 466, 1959

2. Coleman R, Hübscher G: Metabolism 
of phospholipids V. Studies of phosphat- 
idic acid phosphatase. Biochim Biophys 
Acta 56: 479, 1962

3. Farrell PM: Regulation of pulmonary 
lecithin synthesis in respiratory distress 
syndrome. ( ed. Villee CA, Villee DB, 
Zucherman J eds) Academic Press, 
New York 1973. p 311

4. Farrell PM, Avery ME: Hayline mem
brane disease Am Rev Respir Dis 111: 
657, 1975

5. Gluck L, Scribney M, Kulovich MV: 
The biochemical development of surface 
activity in mammalian lung II. Pediatr 
Res 1: 247, 1967

6. Hajra AK, Agranoff BW: Phospha- 
tidate phosphatase from pig brain. In: 
Methods in Enzymology Vol XIV  
Lowenstein J  ( ed.) Academic Press, 
New York 1969. 185

7. Hallman M, Gluck L: Development 
of the fetal lung J Perinat Med 5: 3, 
1977

8. Krag SS, Robinson MD, Lennarz W J: 
Biosynthesis of diglyceride from phos-

Acta Paediatrica Hungáriái 24, 1983



72 T  Kerepesi: Lung maturation

phatidic acid in the membranes of Bacil
lus subtilis. Biochim Biophys Acta 
337: 271, 1974

9. Lowry OH, Rosebrough NJ, Farr AL, 
Randall R J : Protein measurement
with Folin phenol reagent. JB iol Chem 
193: 265, 1951

10. Meban C: Localization of phosphatidic 
acid phosphatase activity in granular 
pneumocytes. J Cell Biol 63: 249, 1972

11. Ravinuthala HR, Miller JC, Weinhold 
PA: Phosphatidate phosphatase activ
ity  and properties in fetal and adult 
rat lung. Biochim Biophys Acta 530: 
347, 1978

12. Schultz FM, Jimenez JM, MacDonald

PC, Johnston JM: Fetal lung matu
ration I. Phosphatidic acid phospho- 
hydrolase in rabbit lung. Gynecol 
Invest 5: 222, 1974

13. Smith SW, Weis SB, Kennedy EP: 
The enzymatic dephosphorylation of 
phosphatidic acids. J Biol Chem 228: 
915, 1967

14. Spitzer HL, Rice JM, MacDonald PC, 
Johnston JM: Phospholipid biosynthe
sis in lung lamellar bodies. Biochem 
Biophys Res Commun 66: 17, 1976

16. Weinhold PA: Biosynthesis of phospha
tidyl choline during prenatal develop
ment of the rat lung. J Lipid Res 9: 
262, 1968

Received, 26 June 1982

T K e r e p e s i  MD 
POB 32
H-4012 Debrecen, Hungary

Acta Paediatrica Hungarica 24, 1983



Acta Paediatrica Hungarica, 24 (1) ,  p p  73 —  78 (1983)

Serum ferritin level in infants and children 
w ith anaemia and malignant disease

I I l y é s , Judith J e zer n ic zk y , T Tóth, S Csorba

Department of Paediatrics, University Medical School, Debrecen

Serum ferritin was determined by immunoradiometry in children 
aged 6 months to 3 years, immediately before leaving hospital where 
they had been treated for various acute, non-haematological diseases. 
A low value was found in 13% of them. Serum ferritin concentration is 
a sensitive method in differentiating between iron deficiency and infectious 
anaemia. A significantly higher mean value was found in children affected 
by malignant disease (acute lymphoid or myeloid leukaemia, various solid 
tumours).

Iron deficiency is a frequent disor
der in infants and children even in 
countries with developed health care 
[17]. On the other hand, unnecessary 
iron treatment may cause undesirable 
side-effects [17]. Therefore, exact 
demonstration of iron deficiency is 
indispensable before initiating iron 
replacement; a sensitive and exact 
method for this purpose is determi
nation of serum ferritin by immune 
radiometry [1, 15].

We have attempted to determine 
the incidence of iron deficiency in 
infants and children and to investigate 
the ferritin level of children af
fected by malignant disease.

Ma t e r ia l  and  Metho d s

Serum ferritin was determined by 
immune radiometry, utilizing the FER- 
IRON kit (Ramco Laboratories Inc., 
Houston, Texas, USA). In the first step

the ferritin of serum or of the standard 
solution is bound to antiferritin linked to 
a solid state immunosorbent. The second 
step consists of binding labelled anti
human ferritin to the complex. After 
elution of the unbound antibody, radio
activity is measured and compared to the 
values of a curve established by the use 
of standard solutions. Human ferritin 
isolated from human spleen was used as 
a standard and for antibody production. 
The antibody was produced in rabbits.

In addition to serum ferritin, serum iron 
(Fe), serum total iron-binding capacity 
(TIBC), the iron saturation index (SI 
per cent =  Fe^TIBCx 100), haemo
globin and packed cell volume were deter
mined.

In a first series the above mentioned 
tests were performed in 92 infants and 
children aged between 6 and 36 months. 
All had been treated for acute non-haema- 
tological diseases; the blood samples were 
taken immediately before discharge from 
hospital.

Serum ferritin was determined in addi
tion in 25 blood samples of 23 children 
affected by malignancy. These patients 
were older than 2 years; 12 had acute
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lymphoblastic leukaemia (ALL), 9 were 
affected by various solid malignant tu
mours, 2 suffered from acute myeloblastic 
leukaemia (AML) and of these, two 
blood samples each were taken. The results 
fo these patients were compared to those 
o f an age-matched healthy group of 
children.

R esu lts

Figure 1 shows the results obtained 
in the first series; individual values 
are indicated. Twelve children had a 
ferritin level lower than 10 ng/ml, 
and 80 had a level exceeding this 
figure; low ferritin levels thus occur
red in 13% of teh children. In seven 
children with a normal serum ferritin 
level anaemia characterized by low 
serum iron without increased TIBC 
was demonstrated. Thus, the total of 
02 children could be grouped as fol

lows; 73 non-anaemic, 12 iron defi
cient anaemic and 7 with infectious 
anaemia.

Serum ferritin, iron, TIBC and SI 
values of these three groups are 
shown in Table I, the other param
eters are demonstrated in Table II. 
As can be seen, there was no obvious 
difference in iron level between the 
children affected by iron deficiency 
(as defined by low serum ferritin) and 
those with infectious anaemia. In 
infectious anaemia TIBC is not ele
vated and SI does not differ from 
that of non-anaemic children. In iron 
deficient children TIBC and SI values 
deviate from the normal values but 
the greatest difference can be shown 
in the serum ferritin value.

Fig. 2 illustrates the serum ferritin 
levels of children affected by ma
lignancy and those of healthy con-

• no anaemia
о infections anaemia
* iron deficiency anaemia

F ig. 1. Individual serum ferritin levels
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• controls 
о malignancies

Fia. 2. Individual serum ferritin levels of healthy children and children affected by
malignancies

T a b le  I
Serum ferritin, serum iron, TIBC and SI in non-anaemic children and in 

children affected by infectious anaemia and iron deficiency anaemia

Group (n) Ferritin,
ng/ml

Serum iron, 
/anol/1

TIBC,
jumol/l

SI,
per cent

Non-anaemic (72) 40.1±23.7 16.6±4.1 50.2±12.7 33.6±  12.4
Infectious anaemia (7) 41.4±24.8 9.6±1.5 42.3±7.8 24.5±7.0
Iron deficiency anaemia (12) 6.4±1.8 10.6 ±2.3 66.6 ± 6 .6 16.3±4.3

T a b l e  II
Statistical significance of 
SI between non-anaemic

differences in serum ferritin, serum iron, TIBC and 
children, children affected by infectious anaemia or 

iron deficiency anaemia

Pairs of groups
P value of the two-tailed t-test

Ferritin Fe TIBC SI

Non-anaemic vs iron deficiency 
anaemia <0.001 <0.001 <0.001 <0.001

Non-anaemic vs infectious 
anaemia >0.06 <0.001 >0.06 >0.06

Iron deficiency anaemia vs 
infectious anaemia <0.001 >0.05 <0.01 <0.06
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T a b l e  III
Serum ferritin level in normal children and in those affected by

malignancies

Groups (n) Serum ferritin, ng/ml 
mean ±  SD t-test

Controls 20 42.1 ±30.6
P <  0.001

Malignancies 26 736.0±626.0
Solid tumours 9 1034.0±760.0

P <  0.06
ALL 12 528.0±471.0
AML 2* 690.0

* Two patients with two blood samples each

trois. Obviously, serum ferritin was 
markedly higher in the group affected 
by malignant disease. Table III dem
onstrates that the difference was 
statistically significant.

The mean value for children suf
fering from solid tumours was some
what higher than the mean level of 
children with ALL; in these cases, 
however, the difference was not signif
icant statistically.

D iscussion

Ferritin is an iron-storing protein 
with a molecular weight of 450 000; 
it consists of a spheroid protein cap
sule and an iron-containing core. High 
concentrations are found in the liver, 
spleen and bone marrow [3]. Addison 
et al. [ 1 ] have shown that ferritin is 
present in the serum of healthy per
sons. Further work has elucidated 
that the serum ferritin level is closely 
related to the iron stores or the iron 
content of the tissues [4, 8, 13, 20]. 
The ferritin level is therefore a sen
sitive and rapid indicator of iron 
deficiency disease [8, 9].

Introduction of the immunoradio- 
metric method has made serum fer
ritin measurements accessible to prac
tice [1]. The method’s sensitivity 
exceeds that of the radioimmuno
assay since the reaction is carried 
out in the presence of antibody excess 
in contrast to RIA performed by the 
addition of an antigen excess. The kit 
of the firm Ramco (FER-IRON) is 
based on a modification of Miles et al. 
[15] of the original method described 
by Addison et al [1]. Binding of the 
antibody to plastic globules and the 
arrangement of the kit greatly facil
itate the method. The method can 
be used in any laboratory equipped 
for RIA work.

We found a low ferritin level in 
13% of the children between 6 and 
36 months. This incidence does not 
attain the figures found by Schuler 
et al. [18] among children of similar 
age. The obvious reason of this dif
ference lies in the fact that in our 
material many children were just 
recovering from acute infection, a con
dition characterised by an increased 
ferritin level [2] due to increased
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iron influx to ferritin stores and 
decreased iron mobilization [12]. We 
think that screening for iron defi
ciency is best carried out in day care 
centres for healthy children.

In our experience, serum ferritin 
is a good discriminant between iron 
deficiency anaemia and infectious 
anaemia; the greatest difference be
tween the two groups was demon
strated in this parameter. Exagger
ated iron storage in infectious anae
mia is the basis of differentiation 
between the two conditions [13].

In children with a serum ferritin 
level above 10 ng/ml and free from 
infectious anaemia the mean value 
was 40.1 ng/ml, with a range extend
ing from 11 to 125 ng/ml. These 
values are in accordance with data 
in the literature [19].

Elevated serum ferritin levels were 
encountered in patients affected by 
malignant tumour or leukaemia [5, 6, 
9, 11, 16]. Ferritin is therefore regard
ed as a tumour marker protein. In 
Hodgkin disease there is a fairly good 
correlation between the level of fer
ritin and the severity of the disease 
[10], and the high ferritin level may 
be accompanied by elevated serum 
levels of beta-2-microglobulin, e.g. in 
mesothelioma [7]. It has been as
sumed that the elevation of the serum 
ferritin level is due to the decreased 
utilization of iron; increased ferritin 
production has, however, also been 
demonstrated [21]. Increased levels 
of ferritin observed in malignant 
diseases may contribute to the de
creased reactivity of certain cellular 
immune functions as demonstrated in

experiments in vitro [14]. In our 
series, a considerably increased fer
ritin level was found, like in adults 
affected by malignant diseases [10]. 
Although no statistically significant 
differences could be demonstrated in 
the ferritin level of patients affected 
by solid tumours or leukaemia, solid 
tumour patients tended to have a 
higher serum level. The next step 
will be to study the correlation 
between the ferritin level on the one 
hand and immune functions, the 
beta-2-microglobulin level and the 
severity of the disease on the other 
hand.
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The position of the diabetic child in society
L B a r t a , M éiia Mo ln á r . L Madácsy , M agda B arta-B e d ő , Anna K ö rn er

First Department of Paediatrics, Semmelweis University Medical School, 
and Institute of Nutrition, Budapest, and County Hospital, Miskolc

A total of 108 diabetic children and 163 controls has been examined 
by explorative methods and questionnaires. According to the results the 
relationship between the diabetic child and his surroundings is not satis
factory. The sporting possibilities of the diabetic child are scanty, often 
without reason. All this may be in relation with the erroneous knowledge on 
diabetes of the child and his environment. The diabetic children familiar 
with their disease are in a more advantageous position. In consequence 
diabetic children need more attention and care. Well-trained experts and 
teams have to direct their way of life.

Most parents of diabetic children 
are extremely worried and protect 
their children in an unhealthy way, 
whereas their upbringing is a very 
hard task. The connection of diabetic 
children with their parents, siblings 
and with friends is often inadequate 
or even bad. The knowledge on dia
betes of the child and his environ
ment is often insufficient [1, 2, 3, 4, 
5, 6].

The aim of the present study was 
to clarify some factors which might 
be helpful for the integration of dia
betic children into the healthy popu
lation. We have studied their activ
ities and personality and their pos
sibilities of making sports.

Ma teria l  a n d  Methods

A total of 108 diabetic children, 67 
boys and 61 girls, and 163 controls, 74 
boys and 79 girls, participated in the 
study. Of these, 10—14% were between 
10—11 years of age, 66—60% between

11—13yearsand 30—36% between 14—15 
years of age in both groups. Determination 
of their attitudes was carried out by using 
explorative methods and questionnaires, 
to clarify the following problems.
1. The relation to the parents, siblings and 

friends;
2. their desires and expectations of their 

future life;
3. what do the diabetics know about their 

illness;
4. to what extent is the life of the diabetic 

influenced by his illness;
6. relation between school achievement 

and the knowledge about diabetes;
6. relation between the quality of treat

ment and the knowledge about diabetes;
7. the difference between the two groups 

concerning physical activity and sports. 
Statistical analysis was carried out by

the X2 test; occasionally the Jeats modifi
cation was used.

R esults

Table I represents the connexion 
of the examined children with their 
parents, siblings and friends. An 
inadequate relationship occurred sig
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nificantly more frequently in the dia
betic group.

To obtain data about their per
sonality, the children were encouraged 
to place 10 wishes (Table II) in an 
order of importance according to their 
imagination. The wishes put by the 
patients in the first three places 
were evaluated together. These repre
sent the value orientation of these 
children. Table III shows the results. 
Diabetic children have a high esti
mate of health, friendship and a lov
ing peaceful home, whereas healthy 
children prefer success, good school 
results and adventures.

The following questions were asked 
from diabetic children to clarify their 
awareness of their illness;
1. What are the symptoms of hyper-

glycaemia ?

2. What are the symptoms of hypo- 
glycaemia ?

3. What are the consequences of a 
lowering of the insulin dose?

4. What are the consequences of 
elevating the insulin dose?

5. What happens if the patient for
gets to give himself insulin?

6. What happens if forbidden foods 
are consumed?

7. What happens if meals are skip
ped?

8. What types of insulin exist? What 
are their characteristics?

9. What are the consequences of 
acetonuria ?
Excellent answers received 2 points, 

insufficient ones 1 point, incorrect 
ones 0 point. Well informed were 
considered the children who scored 
between 14 and 18, moderately

T able I
Relation to parents and siblings

Diabetics (n = 108) Healthy controls 
(n = 153)

Adequate 81 adequate 146
Inadequate 27** Inadequate 7**

** p <  0.001

T able II
Ten wishes the children had to classify

To be a good scholar 
To have good friends 
To have interesting adventures 
To be healthy
To have a peaceful loving home
To have much money
To be clever and highly educated
To be successful with girls/boys
To be very strong
To travel and see foreign countries
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T able  III
The wishes put in the first three places

Wishes Controls 
(n -  163)

Diabetics 
(n -  108) P

Health 79 88 <  0.001
Friendship 15 25 <  0.001
Success 19 2 <  0.001
Peaceful home 46 65 <  0.001
Clever educated 36 43 n.s.
Studies 65 43 n.s.
Travels 30 18 n.s.
Adventures 8 3 n.s.
Much money 8 5 n.s.
Strength 6 2 n.s.

T able  IV
School achievement and familiarity with diabetes

School achievement Case number Well informed

Excellent-good (5—4) 53 45
Satisfactory (under 4) 55 30*

*p <  0.05

informed those who reached a score 
between 8 and 14, and uninformed 
those with less than 8 points.

Table IV shows the connexion 
between school achievements and the 
knowledge about diabetes, while Table 
V represents the relation between the 
quality of treatment and the knowl
edge about the illness. Those diabetic 
children were considered well treated, 
whose urine was durably free from 
acetone and the daily discharge of 
sugar remained under 20 g. Modera
tely well treated were those who often 
discharged more than 20 g of sugar, 
but acetonuria was infrequent so that 
they did not need admission to 
hospital. Treatment was considered

inadequate if acetonuria was frequent 
and the daily sugar discharge exceeded 
20 g considerably. Most children 
of the last group failed to report 
regularly at the clinic.

Table VI shows the participation in 
physical activity. Significantly more 
diabetic children participated in light 
physical training in school, whereas 
significantly more healthy children 
were involved in training and sport 
races.

Table VII represents the wishes and 
the reality concerning sport activities 
in the two groups. They differed 
highly significantly. The majority of 
diabetic children, especially the girls, 
were not capable of physical activities
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and sports in accordancs with their 
desires. Some of the boys would have 
liked to participate in sports which 
are not recommended for diabetics

(water-polo, boxing, horse-riding) and 
the girls had no opportunity to play 
volley-ball or to learn swimming etc. 
This may explain the differences

T a b l e  Y
Familiarity with diabetes and the quality of treatment

Quality of treatment —
Informed about diabetes

Well Adequately Inadequately

Excellent 40 9 3
Adequate 10 4 1
Inadequate 4* 3 5*

s 54 19 9

*p <  0.001

T a b le  V I
Participation in physical training

Controls 
(n = 153)

Diabetics 
(n = 108) P

Physical training in school 140 86 <  0.001
Light physical training in school 1 16 <  0.001
Exemption from physical training 9 5 n.s.
Extra physical training 39 4 <  0.001
Race Sportlers 31 7 <  0.001

T a b le  V II

The desired sport cannot be done

Diabetic group 
n =  107, Boys =  56, 

Girls = 51)
Control group 

(n = 147, Boys = 70, 
Girls = 77)

60* 28*

Boys Girls Boys Girls
23 37 13 15

* p <  0.001

T a b l e  VIII
Table-tennis was selected as 

the desired sport by boys
Badminton was selected as 
the desired sport by girls

Out of 56 diabetics by 10 Out of 61 diabetics by 11
Out of 70 controls by 1 Out of 77 controls by 0
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shown in Table VIII. Diabetic boys 
considered table-tennis and the girls 
badminton as serious sport activities 
whereas healthy children had entirely 
different wishes and imaginations con
cerning sports.

D isc u ssio n

The inadequate relationship of the 
diabetic child with relatives and 
friends indicates their desire for a 
quiet home, peace and friendship; 
they do not seek adventures and 
success as their healthy companions 
do.

It is basically important for the 
diabetic child to be familiar with his 
condition. Successful treatment and 
good school achievements are in close 
correlation in this respect. Well- 
-treated good scholars belonged to the 
well-informed group.

Diabetic children have great dif
ficulties in making sports and physical 
activity, as physical instructors and 
coaches do not take the responsibil
ity to deal with them. It would be 
of basic importance to change this 
situation and in cooperation with 
instructors to make it possible for 
the diabetics to participate in suitable 
sport and after careful consideration 
in the case of good results even in 
sport races. If the physicians, teach
ers, psychologists and parents cared 
more about this problem, the un

pleasant situation of the diabetic 
children could be altered in the 
majority of the cases. Diabetic sum
mer camps are advantageous because 
the child learns to take care of him
self during excursions, entertain
ments and sport. They learn about 
their illness, the adequate diet, and 
the right way of living.

The whole family of a diabetic 
child ought to be well aware of the 
diabetic condition. These factors could 
be of great help for the young patient 
to face reality, to avoid separation 
from their companions and to realize 
that sports, excursions and the other 
pleasures of life are open for them.
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The term malformation syndrome should be retained for designation 
of characteristic symptom complexes of clear-cut pathogenesis. Classification 
of disorders into any of the three categories deformation, malformation 
respectively dysplasia or into any combination of them leads to better 
insight into morphological syndromes.

Ten rules of the diagnostic procedure have been formulated and illus
trated by the example of the Beckwith-Wiedemann syndrome. Disturbed or
ganogenesis is usually accompanied by multiple signs of dysmor phy, a care
ful search for malformations is therefore desirable. In the case of malforma
tion syndromes interfering with growth and development continuous care 
of the patient is indispensable.

The term syndrome is quite famil
iar for the practising paediatrician. 
Individual symptoms and symptom 
patterns observed in the patient are 
compared with generally recognized 
conditions and possibly classified as 
known syndromes. Dysmorphic syn
dromes are not infrequently identified 
at first glance, without the use of 
the machinery of laboratory investi
gations. On the other hand, the load 
of descriptions of new syndromes 
represents an ever increasing obstacle 
to clear sight. Standard works and 
syndromological atlases are nowadays 
indispensable for the paediatrician 
and geneticist [2, 5, 8, 12, 15, 16, 17]. 
Only between 1958 and 1975 about 
2000 new entities were recognized 
and in recent times 300 to 400 new 
syndromes have been described every

year [4]. Quite obviously, a new 
orientation of the term syndrome 
has become necessary.

S yn d ro m e  versu s d isease

The definition still partly accepted 
for a syndrome being a complex of 
symptoms combined more frequently 
than expected on the basis of pure 
coincidence is in contradiction to a 
formal pathogenetic explanation of 
syndromes. Syndromes are now re
garded as conditions of unitary patho
genesis of variable or unknown aeti
ology. This means a sharp distinction 
of syndromes from diseases, in the 
latter both pathogenesis and aeti
ology are uniform and known (Fig
ure 1).
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AETIOLOGY PATHOGENESIS PHENOTYPE

Syndrome:Symptom complex with uniform pathogenesis

Disease : Disturbance uniform in aetiology and pathogenesis

Fig. 1. Graphic distinction between syndrome and disease

Originally, the term syndrome (syn= 
=  together, dromos =  run, drive) 
only refers to co-appearance of clin
ical signs. As a diagnosis, the term 
also comprises the possibility of 
diagnostic and therapeutic measures. 
This means a certain similarity to the 
term disease, here also the label is 
associated with certain diagnostic 
and therapeutic tools.

According to these definitions, many 
syndromes have become diseases of 
clarified aetiology during the last 
years, quite often without real con
sequences in therapeutic strategy. 
For instance, the adrenogenital syn
drome, the biochemical basis of which 
is now known in full detail, has pre
served the word syndrome in its 
name in spite of being regarded 
nowadays as a disease. On the other 
hand, nobody would call cystic fibro
sis of the pancreas a syndrome al
though its basic defect is still unclear 
and it may have a heterogeneous 
aetiology.

Therefore it appears that a sharp 
distinction between syndrome and 
disease is not always practicable.

Nonetheless, it is not always neces
sary because it would have no diag
nostic or therapeutic impact.

N o m en cta lu re

International efforts to establish a 
system of clinical syndromes were 
reflected in a nomenclature proposed 
by a committee of the National 
Institute of Health in Bethesda in 
1975 [1]. According to this, a mal
formation is a primary structural 
defect resulting from a localized fault 
of morphogenesis, e.g. hare-lip. Mal
formation syndromes are recognizable 
patterns having in all probability the 
same cause and cannot be traced 
back to a single localized fault in 
morphogenesis, e.g. Down-syndrome. 
Associations are patterns that cannot 
be regarded as an autochthonous 
syndrome entity.

The term anomalad, a malformation 
leading to secondary structural chang
es (Robin anomalad =  Robin syn
drome) has not been widely accepted 
in Europe [6].
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For better understanding the patho
genesis of syndromes, Spranger [13, 
14] has offered a classification into 
three categories, malformation, defor
mity and dysplasia.

A primary malformation such as a 
neural tube defect, is based on a devel
opmental disturbance of embryonal 
structures. In secondary malforma
tions a loss of normal developmental 
potential is caused by an external 
damaging factor, e.g. in embryo
pathies. A deformity is the con
sequence of a localized change in 
primarily normal structures, with a 
preserved possibility of subsequent 
return to normality, e.g. contractures, 
amnial ligations. Dysplasia, genera
lized (e.g. ectodermal dysplasia) or 
local (e.g. naevi) is characterized by 
abnormal development of single tis
sues or cell types. The three possible 
forms may also be combined.

Quite independently of the discus
sion of the terminology of syndromes, 
we have to cope with this term in 
everyday practice whether it depicts 
a known syndrome, a combination of 
symptoms, or a disease.

B a s ic  ru les

Most experts use certain general 
rules in the diagnostic procedure 
clarifying malformation syndromes. 
A system of rules will be illustrated 
by the example of the Beckwith- 
Wiedemann Exomphalos-Macroglos- 
sia-Gigantism (EMG) syndrome in 
the following paragraphs.

The EMG syndrome is clearly of 
genetic origin and can be classified

as a dysplasia. Its characteristic 
features are a conspicuous facies, 
omphalocele and gigantism sometimes 
accompanied by general organo
megaly and/or hemihypertrophy.

( i )  In malformation or maldevel- 
opment syndromes the patient’s phe
notype has always to be compared 
with that of all first degree relatives. 
Not too rarely, only a conspicuous 
familial feature is the case and not 
a syndrome.

Comparison of the phenotypic ap
pearance of the relatives may help in 
establishing the mode of inheritance. In 
the case of the EMG syndrome, which is 
not seldom sporadic, the mode of inherit
ance is quite heterogeneous, all subtilities 
of the family tree must therefore be taken 
into consideration before giving genetic 
advice (Figures 2 and 3).

( i i )  In most cases not all possible 
symptoms of a syndrome are present 
in the individual patient.

Classical exomphalos is, for instance, 
rather a rarity within the EMG syndrome. 
In fact, recently a case lacking all three 
cardinal symptoms has been described [18].

( Hi )  The individual components of 
the syndrome have different weights. 
Unweighted summing up of the single 
symptoms cannot be allowed in syn
drome classification.

The typical face of the newborn affected 
by the EMG syndrome is a very important 
feature which cannot be outweighed by 
the lack of even three cardinal symptoms; 
macroglossia has the highest diagnostic 
value among all symptoms of the EMG 
syndrome.

f i v )  More than three minor mal
formations such as gothic palate, ear 
dysplasia, supernumerary mamillae,
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F ig . 2 and 3. Infant with Beckwith-Wiedemann EMG syndrome at two months and 
one year of age. Sibling exhibiting mid-face hypoplasia, malformed ears and teleangiec- 

tasie naevus in the occipital region, minor symptoms of the syndrome

hypertelorism, four-finger crease, 
point to deranged organogenesis and 
thereby to possible major malfor
mations. The latter must be looked 
for carefully in such cases.

Fourteen out of hundred newborn babies 
have at least one minor dysmorphic sign 
[7, 9], a variant without functional im
pairment; three or more minor anomalies 
can be found in only five out o f thousand 
[7]. In patients afflicted by the EMG 
syndrome urogenital malformation is more 
common, therefore urography is indicated 
in these cases.

( V)  Unclear syndromes with un
impaired mental faculty are very 
exceptionally due to an autosomal 
chromosome aberration; the scarce 
exceptions to this rule do not make 
it invalid.

Such exceptions are usually partial 
trisomies, thus anomalies without loss of

genetic material. Children affected by 18p 
trisomy, mosaic trisomy 8 and partial 
trisomy of the distal segment of chromo
some 22, all having normal intelligence, 
have been described. Up to now no chro
mosomal anomalies have been encountered 
in children with EMG syndrome.

( v i )  Metabolic studies in malfor
mation syndromes and chromosome 
analysis in well-defined and well- 
-known morphological syndromes are 
usually not indicated.

The EMG syndrome is rather an excep
tion to this rule. Newborn babies affected 
by the syndrome tend to develop severe 
hypoglycaemia leading to subsequent 
cerebral damage. In contrast, chromo
somal aberrations have frequently been 
described in the Prader-Willi syndrome. 
Since the patients affected by this disorder 
do not exhibit salient features during the 
neonatal period, it has been ascribed to 
various damaging factors. Quite recently,.
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a deletion of the long arm of chromosome 
15 has been found in patients with Prader- 
Willi syndrome [3]. Thus, all patients 
suspect to have this disorder should be 
subjected to chromosomal analysis.

(  v i i  )  Objective measurements 
should be used for quantification of 
measurable deviations occurring in 
dysmorphy syndromes, e.g. angular 
index of the eyes, interorbital index, 
intermamillary index, length of ears, 
penis length, dermatogram .Such meas
urements must be evaluated with 
caution in newborns.

In cases with EMG, photographs are 
recommended for follow-up. Changes de
scribed in section viii can best be evaluated 
by this method.

( v i i i )  Shape and extent of dys
morphic phenomena are age-depen
dent. In the course of development 
harmonization may ensue. A careful 
follow-up is highly recommended 
from the fourth week to the sixth 
year of life.

Epieanthus, occurring also in normal 
newborns, usually disappears by school 
age. Similarly, macroglossia of EMG syn
drome is as a rule counterbalanced by 
catch-up growth of the skull, so that it 
usually represents no functional obstacle 
by school age [11]. Premature resection 
of the tongue is thus contraindicated. Our 
own studies have shown that the classical 
picture of the EMG syndrome cannot be 
found in adult patients.

( i x )  Not infrequently, malforma
tion syndromes are associated with 
a postnatal derangement in develop
mental dynamics, e.g. an increased 
risk of cancer or progression of organ 
affection. Such syndromes need care

ful follow-up, including psychological 
guidance of the whole family.

The EMG syndrome has long been 
known for increased risk of malignancies, 
Wilms tumour, adrenal cancer and other 
neoplasms. Similarly, the risk is somewhat 
higher among first degree relatives [10].

( x )  Diagnosis of a certain syn
drome must be based on appropriate 
criteria since the correct diagnosis has 
deep implications in both therapy 
and genetic counselling.

Maegroglossia observed in a newborn is 
an alarming symptom, so its cause must 
be clarified. In differential diagnostics gly
cogenosis type II and hypothyroidism 
must be taken into account. Decision on 
a possible EMG syndrome with less con
spicuous hypertrophy and omphalocele 
may be postponed.
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Aetiological monitor of congenital abnormalities: 
A case-control surveillance system

A Cz e iz e l , Andrea P á z sy , Judit P u sz t a i, Magdolna N agy  

Department of Human Genetics, National Institute of Hygiene, Budapest

An Aetiological Monitor of Congenital Abnormalities was launched 
in Hungary on 1 January 1980 with the purpose to obtain aetiological infor
mation parallel with the reporting of congenital abnormalities. A question
naire is sent to all mothers having babies with well defined major congenital 
abnormalities within one month after being reported to the Register. Diseases 
during pregnancy, drugs taken during pregnancy as well as employment and 
type of work made by the pregnant are studied. According to the data of 
the first year, progestogens were taken in 33.4% and oestrogen in 10.8% 
of all pregnancies. Other data indicate that the drugs studied mean either 
no teratogenic risk or, if there is any risk, it is very small.

Within the scope of the Hungarian 
Centre for Congenital Anomaly Control 
the Hungarian Congenital Abnormal
ity Monitor has been operating since 
1973 [1]. It was initiated by the 
WHO and is part of the International 
Clearinghouse for Birth Defects Moni
toring Systems involving 18 coun
tries [4]. Eleven so-called indicator 
congenital abnormalities are evaluated 
monthly and quarterly as well as 
regionally, in 20 administrative units 
in Budapest and 19 counties, in order 
to detect clusters as soon as pos
sible.

For example, in the frequency of 
congenital limb reduction abnormal
ities a 30% increase was observed 
in Hungary in 1975 [3]. An epi
demiological study of approximately 
3 years duration was needed to iden
tify the causes of this cluster [2]. 
Possibly as a result of the preventive 
counter-measures the “epidemic” dis

appeared by 1979 — 80. The 3 years 
necessary for solving the problem 
seemed, however, too long a time, 
and this has urged us to start a new 
programme, the Aetiological Monitor 
or a Case-Control Surveillance System. 
It was launched on 1 January 1980, 
following pilot studies in 1979.

The purpose of the Aetiological 
Monitor is to obtain aetiological infor
mation nearly parallel with the re
porting of congenital abnormalities. 
Simultaneously the Aetiological Mon
itor gives opportunity to check and 
to complete or correct the data of 
the Hungarian Congenital Malfor
mation Register, and to inform the 
parents about the causes of their 
child’s anomaly as well as the pos
sibility of treatment and the risk 
of the next pregnancy. Thus, the 
Aetiological Monitor is suitable for 
the extension of the efficacy of the 
Centre Congenital Anomaly Control.
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F u n c t io n  of the Aetiological  
Monitor

A reply-paid postal questionnaire is 
sent to all mothers having babies 
(index patients) with well defined 
major congenital abnormality within 
one month after being reported to the 
Register. The questionnaire involves

1. personal data of the index pa
tient (these are filled out by our staff 
on the basis of the Hungarian Con
genital Malformation Register and 
the mothers are asked to check 
them);

data not reported previously to 
the Register, such as

2. mother’s data (date of birth, 
occupation, marital status, outcome 
of previous pregnancies);

3. father’s data (date of birth, 
occupation) ;

4. data of the pregnancy studied
a) diseases during pregnancy,
b) drugs taken during pregnancy,
c) employment and type of work 

during pregnancy
(these are specified and given accord
ing to the weeks of pregnancy. In 
order to standardize the answers, a 
printed sheet with a list of diseases 
and drugs is enclosed; the mothers 
are asked to read them before they 
reply);

5. family data (if there are any 
congenital anomalies or inherited dis
eases among the first, second and 
third degree relatives);

6. parents’ opinion about the sus
pected cause of their child’s anomaly.

Together with the questionnaire an 
explanatory letter is enclosed asking

the mother to send us every medical 
document connected with her preg
nancy (e.g. prenatal care booklet) or 
the child’s abnormality; these docu
ments are returned after two weeks. 
The material sent to the parents 
includes the “General Advices for 
Family Planning” and the list of 
Genetic Counselling Clinics and their 
consulting hours, in order to offer 
help in the next pregnancy. Finally, 
we enclose a description of the spe
cific congenital abnormality of the 
individual index child together with 
some useful information about pos
sible causes, recurrence risk, preven
tion, etc.

Of course, the data from the Aeti
ological Monitor can only be evaluat
ed when compared to adequate con
trol cases. For this reason, two 
“negative” control cases are matched 
to every index patient according to 
birth week, sex and the district of 
the parents’ residence. The selection 
of matched control cases is done by 
the Central Statistical Office. Since 
in the experience of the 1979 pilot 
study, parents of control cases are 
less ready to send back the question
naire than the parents of index cases, 
two controls are approached. Control 
parents receive a similar packet of 
information, with the same list of 
drugs as that sent to the index cases, 
except for the description of the 
specific congenital abnormality. Index 
patients with Down syndrome of 
well-known aetiology are evaluated 
as “positive” control cases.

The questionnaires filled in and 
sent back are coded. Particular stress

Acta Paediatric Hungaricae 24, 1983



A Czeizel et al: Aetiological monitor 93

is laid on the validity of medical 
data, thus the completeness and 
accuracy of the answers are checked 
on the basis of the medical docu
mentation. After data processing the 
material is evaluated by computer. 
Statistical evaluation is presently 
being done by X2 test of four fields 
contingency tables with Yates cor
rection when needed, and by the 
Fisher-test. The threshold level for 
X 2 should be set lower than p =  0.05 
due to multiple testing.

D ata in  th e  y e a r  1980

In 1980, 7011 newborns/infants 
were reported with congenital abnor
malities. From this number 1859 
index patients were omitted because 
their notification arrived after the 
30th day following birth, and it weis 
not possible to find matching con
trols. In 2724 cases the questionnaire 
was not sent to the parents because 
the anomaly reported was not impor
tant from the medical aspect. The 
distribution of these anomalies was 
as follows.

1555 congenital dislocation of hip 
(as in the majority of the reported 
cases it only means a predisposition)

577 Congenital inguinal hernia 
276 Naevus/haemangioma 
225 Hydrocele 

91 Other hernias

Thus, 2428 questionnaires had been 
sent out and 1849 (76.2%) were an
swered. As to the rest, 62 letters were 
sent back by the post as undeliver

able and 517 parents failed to respond. 
Only those questionnaires were eva
luated in which every question was 
correctly answered. Finally 1711 ques
tionnaires were evaluated, i.e. 24.4% 
of the total material and 72.3% of 
the selected index patients with 
correct address.

Out of the 4856 controls, the ques
tionnaire was mailed to the parents 
of 4632 matched control cases; 224 
cases were excluded because some 
data needed for matching were lack
ing, and a few because they had 
congenital anomalies. The response 
rate was 58.2%, i.e. 2694 parents 
answered. In 83 cases the address 
was incorrect and 1855 parents failed 
to respond. Of the questionnaires 173 
were excluded, owing to deficient 
data. Finally, 2521 matched control 
cases were evaluated.

In this paper the data for the first 
year are presented according to drugs 
taken during pregnancy, diseases and 
occupation.

D ru g s taken  d u rin g  p reg n a n cy  
(T a b le  I )

( i )  Evaluation of the control group 
showed the following:

a) Progestogens (allyloestrenol or 
hydroxyprogesterone capronate) were 
used in 33.4% of all pregnancies. 
We were surprised by this figure 
because we felt that their use in 
Hungary may have paralleled the 
decline in USA, UK, Sweden and 
other countries. In considering the 
risk/benefit ratio, the efficacy of 
progestogens in hormone support ther-
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T a ble  I

Drugs ^
Malformation

’ontrol
group AN

EN
SB

CL OP LR PY
SY EX OA AA

Oestrogen +  Pill 273 13 и 2 5 14 8 0 4
10.8% 10.0% 10-5% 3.9% 14.7% 12.2% 21.1% 0 20.0%

Progestogen 843 49 26 26 14 44 12 8 10
33.4% 37.7% 24.8% 61.0% 41.2% 38.3% 31.6% 53.30/0 60.00/0

Other hormones 106 7 5 4 3 6 0 1 3
4-2% 5.4% 4.8% 7.8% 8.8% 6.2% 0 6.7% 16.00/0

Antibiotics 589 40 27 12 14 33 6 4 11
33.4% 30.8% 26.7% 23.6% 41-2% 28.7% 15.8% 26.70/0 55.0%

Sulfonamides 61 4 4 3 3 5 1 0 1
2-4% 3.1% 3.8% 6.9% 8.8% 4.3% 2.6% 0 5.00/0

Antiemetics 238 11 12 7 2 9 9 0 1
9-4% 8.5% 11.4% 13.7% 5.9% 7.8% 23.7% 0 б.ОО/о

Antipyretics- 347 25 21 11 13 19 9 2 6
antiphlogistics 13.8% 19.2% 20.0% 21.6% 38.2% 16.5% 23.7% 13.30/0 w © 0̂ 0 0^

Analgetics 38 3 2 0 1 2 0 0 1
1.5% 2.3% 1.9% 0 2.9% 1-1% 0 0 5-0%

Sedatives-hypnotics 729 43 30 12 12 37 15 8 8
28.9% 33.1% 28.6% 23.5% 35.3% 32.2% 39.5% 5З.З0/0

vPcNООT*

Spasmolytics 206 10 8 7 6 10 5 2 2
8.2% 7.7% 7.6% 13.7% 17.6% 8.7% 13-2% 13.30/0 10.0%

Antiepileptics 6 1 1 2 0 0 0 0 0
0.2% 0.8% 1.0% 3.9% 0 0 0 0 0

Vitamins, iron, calcium 1692 83 62 20 16 69 25 12 10
63.1% 63.8% 59.0% 39.2% 47.1% 60.0% 65.8% 80.0% 6O.00/0

Other drugs 683 43 28 14 9 28 11 6 5
27.1% 33.1% 26.7% 27.5% 26.5% 24.3% 28.9% 40.0% 25.0%

No drug taken 268 11 8 9 0 13 3 0 1
10.6% 8.5% 7.6% 17.6% 0 11.3% 7.9% 0 б.Оо/о

Total 2521 130 105 51 34 115 38 15 20

A N  — Anencephaly; E N  — Encephalocele; SB — Spina bifida; CL — C left lip; 
CP — C left palate; L R  — L im b reduction; P Y  — P olyd acty ly ; SY  — Syndacty ly; 
E X  — E xom phalos; OA — O esophageal atresia; AA — A nal atresia; MC — M icro
cep h a ly ; H Y  — H ydrocephaly; AM , CA, E Y  — E ye anom alies; CF — Club foot; H S —

apy is, at most, confined to a small 
group of women, estimated at approxi
mately 4% of those with threatened 
abortion, who have corpus luteum 
deficiency while the possibility of 
increasing the risk of hypospadias in 
the male children of mothers given

progestogens during pregnancy has 
been widely disputed in the literature
[5] and according to the prevailing 
opinion, if there is any risk, it must 
be a small one.

b) Oestrogen use during pregnancy 
amounted to 10.8%. We expected a

Acta Paediatrica Hungarica 24, 1983



A Czeizel et al: Aetiological monitor 95

Groups

MO
HY

AM
OA
EY

CF HS HD DI RA
OK PS UT EG Down’s

disease
Other

malfor
mation

Total

7 0 29 2 6 38 4 0 3 16 l 10 37 2 2 6
16 .7 % 0 14 .6% 12 .8 % 1 4 .6 % 18 .2% 0 12-0% 1 3 .0 % 3 3 .3 % 13.3% 1 6 .0% 13 .2 %

18 3 90 84 97 7 3 8 4 3 2 24 95 66 3
4 2 .9 % 4 2 .9 % 4 5 .5 % 4 3 .1 % 3 7 .2 % 3 1 .8 % 2 3 .1 % 3 2 .0 % 3 7 .4 % 6 6 .7 % 32 .0 % 3 8 .5 % 3 8 .8 %

1 0 4 9 11 2 1 1 4 0 4 19 85
2 .4 % 0 2 .0 % 4 .6 % 4 .2 % 9.1 % 7-7% 4-0% 3 .6 % 0 6.3% 7-7% 4 .9 %

17 3 61 60 71 6 7 3 2 7 0 26 72 4 5 5
4 0 .6 % 4 2 .9 % 26 .8 % 2 6 .6 % 2 7 .2 % 2 2 .7 % 63 .8 % 12 .0% 2 3 .6 % 0 34 .7% 2 9 .1 % 2 6 .6 %

1 1 7 6 10 0 1 0 1 0 3 12 62
2 .4 % 1 4 .3% 3.6% 2 .6 % 3 .8 % 0 7-7% 0 0 -9 % 0 4-0% 4 .9 % 3.6 %

4 0 20 21 2 2 3 2 3 6 1 10 20 163
9 .6 % 0 10 .1% 1 0 .8 % 8 .4 % 13 .6% 16.4% 12 .0% 6 -2 % 3 3 .3 % 13.3% 8-1% 9.5 %

4 2 31 36 6 2 4 5 6 14 0 23 69 3 5 2
9 .6 % 2 8 .6 % 16.7% 18-6% 19 .9 % 18 .2% 3 8 .6% 2 4 .0 % 1 2 .2 % 0 30 .7% 2 7 .9 % 2 0 .6 %

4 0 3 7 7 0 0 1 3 0 4 1 39
9 .6 % 0 1.6% 3 .6 % 2 .7 % 0 0 4-0% 2 .6 % 0 6.3% 0 .4 % 2 .3 %

16 3 77 78 89 5 6 3 37 2 22 100 6 0 2
3 8 .1 % 4 2 .9 % 38 .9 % 4 0 .0 % 3 4 .1 % 2 2 .7 % 3 8 .6% 12-0% 3 2 .2 % 6 6 .7 % 29 .3% 4 0 .5 % 3 5 .2 %

3 1 14 17 16 3 3 4 13 0 11 25 160
7-1% 14.3% 7-1% 8-7% 6 .1 % 13 .6% 2 3 .1 % 16 .0% 1 1 .3 % 0 14.7% 10 .1 % 9.4 %

0 0 1 1 1 0 0 1 0 0 0 2 10
0 0 0 .6 % 0 .6 % 0 -4 % 0 0 4-0% 0 0 0 0-8% 0 .6 %

2 6 6 126 116 161 16 6 16 5 8 3 42 167 10 3 6
6 9 .6 % 8 6 .7 % 6 3 .1 % 6 9 .6 % 6 1 -7 % 6 8 .2 % 4 6 .2% 6 0 .0 % 6 0 .4 % 100.0% 56 .0% 6 7 .6 % 6 0 .6 %

17 3 63 6 3 86 7 6 7 27 1 29 72 5 1 5
4 0 .6 % 4 2 .9 % 2 6 .8 % 3 2 .3 % 3 3 .0 % 3 1 .8 % 4 6 .2 % 2 8 .0 % 2 3 .5 % 3 3 .3 % 38 .7% 2 9 .1 % 3 0 .1 %

2 1 16 16 19 2 2 3 18 0 6 12 141
4 .8 % 1 4 .3% 8.1 % 7-7% 7-3% 9 .1 % 16.4% 12 .0% 1 6 .7 % 0 8.0% 4-9% 8 .2 %

4 2 7 198 195 261 22 13 25 11 5 3 75 2 4 7 1711

H ypospadias; H D  — H eart defect; D I — D iaphragm atic hernia; R A  — R enal agenesis; 
CK — Cystic kidney; P S — Pyloric stenosis; U T  — U ndescended testicles; EG — 
E xternal genital m alform ation.

much lower frequency in view of 
the recommendations that sex hor
mones had to be avoided during preg
nancy. The possibility of a teratogen
ic risk of sex hormones has been 
widely studied and now it is thought 
that there is no risk [7] although its

possibility cannot be excluded. Since 
oestrogens are now counterindicated 
for both pregnancy testing and as 
abortion inducers, the 10.8 % frequen
cy seems to be unnecessarily and inex
plicably high. Still, the figure included 
some women who had become pregnant
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T a b le  II

Malformation

Control
group AN

EN
SB

CL CP LR
PY
SY EX OA AA MC

HY

Threatened 144 4 7 4 0 5 1 1 3 2
abortion 6 .7 % 3 .1 % 6.7o/0 7 .8% 0 4 .3 % 2 .6 % 6 .7 % 1 5 .00/0 4 .8 %

Toxaemia 139 6 5 1 2 1 2 1 0 3
5 .5 % 4 .6 % 4 -8 % 2 .0 % 5 .9 % 0 .9 % 5 .3 % 6 .7 % 0 7 .1%

Kidney and 158 10 5 1 5 i6 3 0 2 4
urinary
disease 6 .3 % 7-7% 4 .8 % 2-0% 1 4 . 70/0 13 .9% 7.9% 0 10 .0 % 9.5%

Influenza and 5f>4 5 9 4 4 22 12 32 8 7 8 16
respiratory
diseases 2 2 .4 % 4 5 .4 % 4 1 .90/0 4 3 .1 % З 5 .З 0/0 2 7 .8 % 21-0% 4 6 . 70/0 © О 0^ З 8 . 10/0

Rubella 1 0 2 0 0 1 2 0 1 0
■rCGeu o .o % 0 1 .9% 0 0 0 .9 % 5 .3 % 0 5 .0 % 0
зо Heart disease 114 10 8 0 2 4 4 2 1 2

• о 4 .5 % 7 -7 % 7 .60/0 0 5 .9 % 3.5% 10 .5% 1 3 .3 % 5 .0 % 4-8%
<DCO Hyper or 3 0 0 0 0 0 0 0 1 0
<Dсо hypothyrod-

5 ism 0 .1 % 0 0 0 0 0 0 0 5 .0 % 0

Epilepsy 5 1 1 2 0 0 0 0 0 0
0 .2 % 0 .8 % 0 .9 % 3.9% 0 0 0 0 0 0

Diabetes 3 0 1 0 1 0 0 0 0 0
0 .1 % 0 O.90/0 0 2 .90/0 0 0 0 0 0

Anaemia 2 fil 7 4 1 1 6 1 0 1 2
10.4O/O 5 -4 % 3-8% 2-0% 2 .90/0 5-2% 2-6% 0 5 .0 % 4-8%

Alimentary 39 6 4 1 0 1 1 0 0 3
tract diseases 1.6% 4 -6 % 3 .8 % 2.0% 0 0 .9 % 2.6% 0 0 7-1%

Other diseases 59 2 2 5 20 15 11 25 9 1 7 7
2 3 .5 % 1 9 .2 % 19.0O/O 29.4o/0 3 2 .3 % 21 .7 % 2 3 .7 % 6 . 70/0 З6.О0/0 I6.70/0

No disease 1118 3 8 3 4 15 13 46 17 7 5 15
4 4 .3 % 2 9 .2 % З2.40/0 29.40/0 З8.20/0 4O.O0/0 44.70/0 4 6 .7 % 25.O0/0 35 .7 %

Total 2521 1 3 0 10 5 51 34 115 38 15 20 42

while taking oral contraceptives; the 
reasons for this include inadvertent 
usage, interaction with other drugs, 
gastroenteritis, etc., and a number 
of such exposed pregnancies are 
unavoidable.

c) The 28.9 % frequency of sedat
ives and hypnotics also seems to be 
high.

d) “Other drugs” were taken by

27.1 %. Detailed analysis of this group 
will have to be undertaken, although 
it is doubtful if any statistically 
significant results will emerge because 
of the small number of cases in the 
subgroups.

e) Vitamins, iron and calcium were 
taken by 63.1% of all pregnant 
women. This rate was lower than 
expected in view of the recommenda-
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Group

AM
OA
EY

CP HS HD DI RA
OK PS TJT EG Down Multiple

Other
malfor
mation

Total

0 12 11 12 l 0 0 3 0 3 10 7 86
0 6 .1 % 6.6% 4 .6 % 4 .6 % 0 0 2 .6 % 0 4 .0 % 6 .4 % 7 .8 % 6.3 %

0 9 17 7 0 l 2 6 0 6 7 3 78
0 4 .6 % 8.7% 2.7 % 0 7 .7 % 8 .0 % 4 .3 % 0 8.0% 4 .6 % 3 .3 % 4 .6 %

0 14 16 13 2 2 2 6 0 7 13 11 130

0 7-1% 7.7% 6 .0 % 9 .1 % 16 .4 % 8 .0 % 4 .3 % 0 9 .3 % 8 .3 % 1 2 .2 % 7.6 %

2 65 66 91 8 10 9 2 6 1 26 72 3 2 69 6

2 8 .6 % 2 7 .8 % 2 8 .7 % 3 4 .9 % 3 6 .4 % 7 6 .9 % 36 .0 % 2 2 .6 % 3 3 .3 % 34 .7 % 4 6 .9 % 3 6 .6 % 3 4 .8 %

0 1 0 1 0 0 0 0 0 4 0 0 12
0 0 .6 % 0 0 .4 % 0 0 0 0 0 6 .3% 0 0 0 .7 %

0 11 16 18 0 0 1 3 0 6 10 6 102
0 6 .6 % 8.2% 6.9 % 0 0 4 .0 % 2 .6 % 0 6.7% 6-4% 6 .6 % 6.0 %

0 1 0 1 0 0 0 0 0 0 1 1 6

0 0 .6 % 0 0 .4 % 0 0 0 0 0 0 0 .6 % 1 .1 % 0.3 %

0 0 1 1 0 0 1 0 0 0 1 1 9
0 0 0 .6% 0 .4 % 0 0 4 .0 % 0 0 0 0 .6 % 1 .1 % 0.6 %

0 0 2 2 0 1 0 0 0 0 3 1 11
0 0 1.0% 0 .8 % 0 7 .7 % 0 0 0 0 1 .9% 1.1% 0 .6 %

0 7 9 8 1 0 0 6 0 2 8 6 68
0 3 .6 % 4.6% 3.1% 4 .6 % 0 0 4 .3 % 0 2 .7% 6-1% 6 .6 % 4-0%

0 1 4 6 0 1 1 4 0 0 6 2 41
0 0 .6 % 2.0% 2.3 % 0 7 .7 % 4.0% 3 .6 % 0 0 3 .8 % 2 .2 % 2-4%

3 4 0 46 66 3 0 7 2 6 0 17 26 21 37 3
4 2 .8 % 2 0 .2 % 23 .6 % 2 4 .9 % 1 3 .6% 0 2 8 .0 % 2 1 .7 % 0 2 2 .7 % 1 6 .6 % 2 3 .3 % 2 1 .8 %

3 90 68 89 11 3 10 6 0 2 26 60 2 9 621
4 2 .8 % 4 6 .4 % 34 .9 % 34 .1 % 6 0 .0 % 2 3 .1 % 4 0 .0 % 4 3 .6 % 66.60/0 34 .7 % 3 1 .8 % 3 2 .2 % 3 6 .3 %

7 198 196 261 2 2 13 26 116 3 76 167 9 0 1711

tion that all pregnant women should 
receive these drugs.

( i i )  Evaluation of the index pa
tients revealed that there were no 
statistically significant differences in 
drug taking between the two groups. 
Still, there were trends of associations 
between some drugs and some types 
of lesion, e.g. an excess of limb 
reduction defects in the children of

women who took salicylates (38.2%) 
as compared to the controls (13.8%)
[6], and a very small excess of pro
gestogen users in the mothers of 
hypospadic children (43.1%) as com
pared to the controls (33.4%). These 
results could, however, easily have 
been due to chance. In any case, the 
drugs studied carry either no terato
genic risk whatever or, if there is
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any risk, it is exceedingly small. Thus 
the custom of interrupting wanted 
pregnancies because of exposure to 
drugs has to be considered erroneous.

M a te rn a l d isea ses d u r in g  p regn an cy  
(T a b le  I I )

In the control group, 44.3 % of the 
women did not mention any disease. 
By the remaining 1304 subjects 2023 
diseases were mentioned.The “Others” 
group had the highest frequency 
but there was no typical correlation 
with any specific type of disease. 
Second in frequency were influenza 
and other respiratory diseases. Third 
was anaemia, but its prevalence of 
10.4% is suspected to be less than 
the true incidence. The group of 
kidney and urinary diseases was 
mainly comprised of cystopyelitis. 
The rate of threatened abortion and 
toxaemia of pregnancy seems reliable 
as it corresponds to the registered 
national figures. Diseases suspected 
to be important from the teratological 
aspect were rarely mentioned.

When we look at the data of the 
mothers of index patients there was 
no significant difference in the distri
bution of diseases as compared to the 
control group, except for a small 
excess observed in the respiratory 
(5%) and anaemia (2.5%) groups. 
The impact of recall bias owing to the 
different motivation of mothers could, 
however, not be excluded. When we 
analysed the congenital abnormality 
groups separately, respiratory diseases 
were found to be more frequent in 
the ASB, OA, RA, CK and Multiple

groups; and kidney and urinary 
diseases were more frequent in the 
LR and PY/SY groups. These diseases 
will carefully be observed in the 
future to determine whether the pre
sent apparent associations are con
firmed, although the literature gives 
no support to this possibility.

M a te rn a l occu pa tion  d u rin g  p reg n a n c y

The distribution of occupations 
during pregnancy did not show any 
aetiological relationship.

When running the Aetiological Mon
itor programme it was interesting 
to see how eager the malformed 
children’s parents were to obtain 
information. Almost every second 
parent asked questions of different 
kinds. (Which shows the deficiency 
of information given in obstetric 
institutions.) We tried to answer them 
correctly although the capacity of 
our staff is hardly sufficient for this 
purpose.
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R o d e w a l d , A., Z a n k l , H .  Hautleisten- 
fibel. 136 pages with 45 figures. Gustav 
Fischer Verlag, Stuttgart—New York 1981. 
Price DM 34.—

Classical studies on dermatoglyphics, 
such as the papers and books published by 
Purkinje, Galton, Cummins, Penrose, etc., 
have attracted the attention of anthro
pologists, criminologists and human gene
ticists. They soon aroused interest in the 
medical world as well. The interest of 
paediatricians has, however, culminated 
after the human chromosomal aberrations 
had been discovered. Along with the intro
duction of chromosome investigations of 
malformed subjects, dennatoglyphic data 
were zealously collected over more than 
two decades. At the beginning of this era, 
in medical circles one often heard the 
saying that dermatoglyphics was the poor 
man’s karyotype, which was to mean that 
dennatoglyphic analysis would be used 
instead of karyotyping. By now, fascinat
ing rich collections of data have been sum
marized and evaluated by a number of 
authors. None of them could convince the 
paediatricians on the diagnostic value of 
dermatoglyphics. In this respect, the aim 
set by the authors of this book, however 
well it is presented, can hardly be achieved.

Magda O s z t o v i c s

Rheumatic valvular disease in  children- 
Herausgegeben von J. B. B o b m a n  und 
M. S. G o t s m a n . IX +  231 Seiten mit 105 
Abbildungen und 43 Tabellen. Springer 
Verlag, Berlin—Heidelberg—New York
1980. Preis DM 98,—

Seit der von Markovitz und Gordis im 
Jahre 1972 verfaßten Monographie „Rheu
matic Fever“ ist dieses Buch das erste, das 
die Fortschritte in der Ätiologie, Patho
logie, Diagnostik sowie der medikamentö
sen und chirurgischen Behandlung des 
rheumatischen Fiebers zusammenfassend 
darstellt. Die Herausgeber leben als Leiter 
der Thoraxchirurgischen bzw. Kardiologi- 
schen Klinik der Hebrew Universität in 
Jerusalem, — in einem Land, wo das 
rheumatische Fieber auch heutzutage ein 
aktuelles Problem bedeutet. Es ist das 
Verdienst der Herausgeber, daß sie zur 
Mitarbeit hervorragende, international an
erkannte Autoritäten gewinnen konnten.

Die Thematik verteilt sich streng pro
portional zwischen dem medizinischen und 
dem chirurgischen Teil. Der medizinische 
Teil besteht aus folgenden Kapiteln:

1. Epidemiologie und Prävention des 
rheumatischen Fiebers,

2. Akute rheumatische Karditis,
3. Pathologie der rheumatischen Herz

klappenfehler,
4. Spontanverlauf des rheumatischen
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Fiebers im Kindesalter. Dieses Thema 
wird in folgender Gliederung besprochen:

a) Spontanverlauf in den westlichen 
Ländern vor der Einführung der Penicillin
prophylaxe,

b) Veränderung des Spontan Verlaufes 
infolge der Einführung der modernen 
Therapie,

c) rheumatisches Fieber in unentwickel
ten Ländern und Entwicklungsländern,

d) Spontanverlauf der rheumatischen 
Klappenfehler.

Das Kapitel „Präoperative Beurteilung 
des Kindes mit rheumatischem Klappen
fehler“ stellt den hervorragendsten Teil des 
Buches dar. Es befaßt sich mit der Bewer
tung der physikalischen Untersuchung, des 
EKG, des Röntgenbefundes, Echokardio
gramms, der Herzkatheterisierung und 
Angiokardiographie. Die eindeutige und 
klare Stellungnahme in der Frage der 
Operationsindikation der rheumatischen 
Klappenfehler bietet dem Kinderarzt un
schätzbare Hilfe auf dem Gebiet der erwor
benen Vitien.

Der chirurgische Teil besteht aus den 
folgenden Kapiteln:

1. Anästhesie und Unterstützung der 
Atmung,

2. Geschlossene Mitralkomissurotomie 
bei Kindern,

3. Rekonstruktionschirurgie der rheu
matischen Herzklappenfehler bei Kindern 
unter 12 Jahren,

4. Mitralklappenersatz bei Kindern,
5. Aortenklappenersatz bei Kindern,
6. Chirurgie der multivalvulären Krank

heit bei Kindern,
7. Künstliche Herzklappen. Vergleich 

der vier Grundtypen.
8. Langzeitbehandlung des Kindes nach 

der Operation eines rheumatischen Herz
klappenfehlers .

Man kann mit der Behauptung des 
Vorwortes völlig einverstanden sein: „Das 
Buch kann das Interesse des Epidemiolo
gen, des Pathologen, des Pädiaters, Kar
diologen und Chirurgen gleichfalls er
wecken“.

J .  K a m a r á s

Kardiotokographie. Diagnostische Metho" 
den in der Perinatologie. Herausgegeben 
von W. M. F i s c h e b . 3., überarbeitete und 
erweiterte Auflage. XVIII -f- 602 Seiten 
mit 280 Abbildungen und 27 Tabellen 
Georg Thieme Verlag, Stuttgart 1981. Preis 
DM 160,—

Das Buch ist die dritte ergänzte Auflage 
des in den Jahren 1973 und 1976 erschiene
nen Handbuches. Die einzelnen Kapitel 
wurden von anerkannten Autoritäten 
verfaßt.

Das ausgezeichnete, didaktische Werk 
faßt die vielschichtige Diagnostik der ver
schiedenen Phasen des perinatalen (ante, 
sub- und postnatalen) Zeitabschnittes zu
sammen. Es werden die technischen Grund
lagen der Untersuchungsmethoden, die 
Interpretation der Ergebnisse, die Fehler
möglichkeiten, die Diagnostik der Risiko
schwangerschaften und deren Schwierig
keiten eingehend besprochen. Mit Hilfe 
von originalen ante- und intrapartualen 
Kardiotokogrammen wird dies in einem 
Atlas-Teil illustriert.

Das Buch gliedert sich in fünf größere 
Kapitel, von denen im ersten die Erfas
sung von Schwangerschaften mit erhöhtem 
Risiko behandelt wird. Das zweite Kapitel 
befaßt sich mit der Überwachung der 
Schwangerschaft und Geburt. Das nächste 
große Kapitel ist den Grundlagen und der 
klinischen Wertigkeit der Kardiotoko
graphie gewidmet. Sodann folgt die klini
sche Demonstration von ante- und intra
partualen Kardiogrammen. Im fünften Ka
pitel erhalten wir eine zusammenfassende 
Schilderung der Technik, der Registrier
prinzipien und -fehler von Kardiotoko- 
grapen. Die Grundlagen der sog. On-line 
Überwachung werden im sechsten Kapitel 
erörtert. Abschließend wird noch die viel
seitige Überwachung des Neugeborenen 
besprochen.

Die auf den neuesten Stand gebrachte 
vorliegende Auflage des in jeder Hinsicht 
ausgezeichneten Buches soll als Hilfs
quelle für Geburtshelfer, Perinatologen,
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Pädiater und für das Hilfspersonal der 
entsprechenden Spezialabteilungen dienen.

B .  Z s o l n a i

D i n t e r m a n s , J. P., D o r p , W. G. v a n : 
Differential diagnosis in  pediatric echo
cardiography. XVI +  234 pages with ПО 
figures and 20 tables. Springer-Verlag, 
Berlin—Heidelberg—New York 1981. Price 
DM 128.—

This monograph occupies a prominent 
place in paediatric cardiology as among 
the many books on the subject this one 
discusses the échocardiographie (M mode 
and sector scan) differential diagnostics in 
the clearest way and in all details.

The first part deals with the qualitative 
anatomy of the heart. Here the use of the 
most up-to-date terminology is certainly 
an advantage. The deviations of écho
cardiographie from normal anatomy are 
explained by three possibilities. These are 
1) changes in position of the represented 
structures and in this relation the pathol
ogic atrioventricular — large vessel 
situations are described ; 2) changes in the 
mutual relations of the structures: this 
point is illustrated by the atrioventric
ular — semilunar discontinuities due to 
different causes, and by the atrioventric
ular valves appearing without septum; 
3) appearance in the echocardiogram of 
structures absent under normal conditions, 
such as pericardial fluid, tumour, common 
pulmonary venous return, etc.

The second part deals with the quanti
tative anatomy. Here the pathological 
valve movements and the possibilities of 
échocardiographie analysis of the struc
tures are explained. The third part of the 
book discusses the details of functional 
echocardiography including the technique 
of contrast echocardiography and the 
measurement of systolic intervals and of 
ventricular function. In an appendix we 
find a very useful list of normal écho
cardiographie data obtained by the authors 
in 425 normal children.

The book presupposes some basic knowl
edge of the reader concerning echocardio
graphy and paediatric cardiology and so it 
does not touch upon the physics of ultra
sound, the technique of echocardiography 
or the normal findings. We believe that 
this attractive monograph will offer much 
help and plenty of information to every 
paediatric cardiologist and quite especially 
to those interested in congenital heart 
defects.

K r i s z t i n a  K á d á r

Modern trends in human leukemia IV . 
N e t h , R., G a l l o , R. C., G r a f , T., M a n n - 

w e i l e r , K., W i n k l e r , K. editors. XXV +  
557 pages with 252 figures. Springer Ver
lag, Berlin—Heidelberg—New York 1981. 
Price DM 168.—

The book contains the proceedings of a 
joint meeting of the German Society for 
Haematology and Oncology and the Ger
man Centre of Cancer Research, held in 
Wilsede in 1980. The papers given by the 
invited authors, a number of them of 
international reputation, are divided under 
the four headings, clinical aspects, cyto
genetics, cell biological and virological and 
molecular biological studies. The intro
ductory Frederick Stohlman lectures were 
given by G. Klein who discussed oncogenic 
virus transformation and cytogenetic 
changes in lymphomas, and H. S. Kaplan 
who discussed Hodgkin disease. The clinical 
part offers much information on pre- 
leukaemia, diagnostic therapeutical and 
prognostic factors. Of especial interest 
for the paediatric oncologist are the paper 
on some new therapeutical lines such as 
the use of interferon, bone marrow trans
plantation, medium dose methotrexate, 
low dose cytosine arabinoside and of 
hyperthermia. In the second part the pro
perties of leukaemic cells in patients and 
cell lines are described. In these a great 
help was obtained from the rapid develop
ment of the methods of cell isolation and 
culturing. Special mention is due to the
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studies on the maturation of leukaemio 
cells obtained from patients, although this 
could not be brought into any relation 
with the clinical course of their disease. 
Several papers deal with the changes 
elicited by the Epstein-Barr virus, and 
some discuss gene mapping and genetic 
manipulations. The retroviruses isolated 
from humans and their pathologic role is 
somewhat neglected while we find several 
studies of animal retroviruses and the 
properties of their genes and gene products.

On the whole, the book gives an excel
lent review of the now important problems, 
results, hypotheses and outlooks of therapy 
and research. It is an important lecture 
and source of recent data for every phy
sician interested in malignancies.

D .  S c h u l e r

P .  W u n d e r l i c h : Differentialdiagnostik von 
Kinderkrankheiten 2., bearbeitete Auflage. 
192 Seiten mit 11 Abbildungen und 19 
Tabellen. Gustav Fischer Verlag, Jena
1981. Preis M 12,60

Die erste Auflage der Arbeit ist 1977 
unter dem Titel Kinderärztliche Differen
tialdiagnostik erschienen. Das vorliegende, 
für die Reihe “Für die medizinische 
Praxis” ergänzte Buch wendet sich in 
erster Reihe an Arzte, die keine Pädiater 
sind doch auch Kinder behandeln. Es 
gliedert sich in zwei Teile, a) allgemeine 
Gesichtspunkte zur Differentialdiagnostik 
und b) Differentialdiagnose einzelner Symp
tome.

Im  ersten Teil wird die Wichtigkeit der 
entsprechenden Anamnese betont. Aus
führlich werden die Häufigkeit der Symp
tome, die Technik der Untersuchungen, die 
Besonderheiten der verschiedenen Alters
gruppen geschildert, wobei jene der Neuge
borenen und die der Pubertät hervor
gehoben werden.

Der zweite Teil umfaßt die rationelle 
Diagnostik nach verschiedenen Leitsymp
tomen, wie z. B. Fieber, Schmerzen, Hu

sten und Atemnot, Erbrechen, Durchfall, 
Blässe, Zyanose, Schwellungen, Krämpfe, 
Lähmungen, Blutungen usw. Die wich
tigsten Ursachen werden jeweils angeführt 
und der Gang der Diagnostik angedeutet.

In einer knappen, doch übersichtlichen 
Form wird für den jungen Arzt oder Stu
denten die schnelle Orientierung gesichert, 
wenn er in der Praxis mit Symptomen kon
frontiert ist, von denen ausgehend er sich 
zur Diagnose und Einleitung therapeuti
scher Maßnahmen entscheiden muß.

K. S c h m i d t

D e n h o h , E., F e l d m a n , S. A.: Develop
mental Disabilities. 280 pages Marcel 
Dekker, Inc., New York 1981. Price SFr. 
78.—

This book, consisting of 9 chapters and 
3 appendices, is somewhat unusual in its 
aspects. The first two chapters describe 
the concept of developmental disability 
and the associated neuroanatomical, neuro
physiological and biochemical basic no
tions. The remaining chapters are devoted 
to the major disabilities (cerebral palsy, 
mental retardation, epilepsy, psychoses, 
sensory disorders) and minor disabilities 
(minimal brain damage, attentional deficit 
disorder, specific learning disability), their 
clinical course and drug and dietary treat
ment.

Developmental disability is a new con
cept, at least in Europe, but the classification 
method of the authors is logical and 
didactically useful. Another attractive 
aspect of the book is that it includes many 
social and educational problems.

The most valuable parts are those 
discussing the problems of pharmacology, 
so chapters 3 and 5 and the pharmaco- 
therapeutic parts in chapters 6 and 8, and 
the appendices. In this field, however, one 
has to object to the absence of anxiolytic 
drugs and the cursory discussion of pharm
acogenetics. More space should have been 
devoted to the fetal alcohol syndrome, the
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prostaglandins and especially the adverse 
side effects o f  drugs. A s to  th is last item , 
all th a t is said about its  im portant aspects  
is a  short classification extending to  not 
m ore than  15 lines. A t the sam e tim e, the  
m any pharm acotherapeutical advices and  
som e data  in A ppendix 1 are the proof o f  
th e  authors’ excellent theoretical know l
edge and practical experience concerning  
th e  drug therapy o f  developm ental d isabil
ities. Chapter 4, discussing the principles 
o f  their dietary therapy, is certain ly the  
w eakest part o f  the book and in any case 
iron, fluorine and vitam in D  would have  
deserved more attention  and more space. 
A t th e  sam e tim e, chapter 9 th a t deals 
w ith  related questions, is rather extensive  
and interesting. A m ong others, it  discusses 
F eingold ’s suggestion th at hyperactiv ity  
in  certain children was due to food addi
tiv es  and salicylates and om ission o f  these  
substances from  the d iet would m ean a 
cure o f  the condition. This concept is now  
generally  rejected but its excellent pre
sen tation  and discussion in the book is 
a good exam ple o f  the authors’ critical 
acum en.

I t  is rather unfortunate that the refer
ences quoted are practically  all from  
A m erican authors and the works o f  som e 
in ternationally  w ell-known authorities are 
neglected . Still, in v iew  o f  its original 
concept and som e original and individual 
p oin ts o f  view  the book w ill be o f  interest 
to  all those engaged in the study, therapy, 
care and rehabilitation o f  children w ith  
“ developm ental d isabilities” .

I. S z ó r á d y

R . S a c h s e n w e g e r : Stereo-Sehübungen 3 . 
A uflage. 62 Seiten m it 80 A bbildungen und 
2 Stereobrillen. G ustav Fischer Verlag, 
S tu ttgart—N ew  York 1982. DM 16,—

D as Bilderbuch wurde für K inder im  
A lter von  4— 10 Jahren verfaßt, m it dem  
Ziel, das stereoskopische Sehen zu üben. 
M it H ilfe der beiliegenden zw eifarbigen  
Pappbrillen entstehen beim  beidäugigen

Sehen räum liche Bilder. D ie M ehrzahl der 
B ilder bereitet den K indern Spaß, die 
A ufgaben sind interessant und auch für 
K leinkinder lösbar; einige sind aber zu 
schw er. E in  Teil der Bilder e ign et sich  zur 
P rüfung des binokularen Sim ultansehens, 
andere dienen zur Ü bung des S tereo
sehens. Ferner eignet sich das B ilderbuch, 
das Sehen nach Schieioperationen zu  
schulen  und auch die B eobachtungs- und  
K onzentrationsfähigkeit norm alsichtiger  
K inder zu  fördern. D as Lösen aller A uf
gaben ist nur bei inaktem  beidäugigem  
Sehen m öglich. D as bedeutet, daß Seh
fehler früh aufgedeckt werden können, das 
Sehverm ögen jedoch n icht korrigiert w er
den kann.

E d it h  Sz a ia y

Renal transport of organic substances 
G r e g e r , R ., L a n g , F ., S i l b e r n a g e , S . 

editors. X I  -f- 314 pages w ith  81 figures. 
Springer-Verlag, Berlin— H eidelberg— N ew  
Y ork 1981. Price DM 74,—

T his book consists o f  19 papers ori
g inally  g iven  b y  29 m ostly  w ell-know n  
authorities a t a conference held in  Inns
bruck, A ustria, in the sum m er o f  1980. 
T he first 6 chapters discuss th e  biochem ical, 
electrophysiological, m em brane structural 
and m orphological problem s o f  glom erular 
filtration  and tubular reabsorption and 
secretion. The rest o f  the papers deals with  
th e  fate in the human kidney o f  glutam ine  
and am m onia, amino acids and oligo
peptides, proteins, urea, D -glucose, organic 
cations, P A H , lactate, oxa la te , urate, 
drugs and hormones. The last chapter  
contains som e pertaining com parative  
physiological data.

T he book offers an excellen t review  o f  
up-to-date knowledge concerning th e  renal 
handling o f  organic so lu tes and thus 
represents a  good source o f  infor
m ation  w hich is really im portant to  spe
cia lists working in the m ost diverse fields. 
I t  w ill be welcom ed b y  internists w ho wish 
to  treat their patients suffering from  gout
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on a modern basis, by the paediatricians, 
clinical chemists and geneticists interested 
in the diagnostics and treatment of con
genital disturbances of amino-acid metab
olism, and by the nephrologists and 
urologists who will obtain much new 
information of the mechanics and pathol
ogy of the development of renal calculi.

M. MlLTÉNYI

Herz und Kreislau]. Redigiert von J. 
S t o e e m e e . XIV + 188  Seiten mit 30 Abbil
dungen und 9 Tabellen. Springer Verlag, 
Berlin—Heidelberg—New York 1982. Preis 
DM 32,—

Durch die beträchtliche Entwicklung 
der Kinderkardiologie in den vergangenen 
Jahren hat sich auch die Indikation der 
Hei'zkatheterierung und Herzoperationen 
verändert. Die neuen Untersuchungsme
thoden — wie z. B. die Echokardiogra
phie — haben die diagnostischen Möglich
keiten erweitert, und neue Operations
verfahren sind entwickelt worden. Der 
Kinderarzt muß sich in diesen Fragen 
gründlich auskennen, und der vorliegende 
Band bietet hierzu die entsprechenden 
Informationen.

Das Buch gliedert sich in 11 Kapitel. 
Einleitend werden die wichtigsten geneti
schen Probleme der kongenitalen Herz
fehler (ätiologische Klassifikation, geneti
sche Familienberatung) und die heutige 
Nomenklatur erläutert. Ein Kapitel ist 
den spezialen Fragen der pädiatrischen 
kardiologischen Diagnostik gewidmet. Von 
den noninvasiven Methoden werden u. a. 
die transkutane P 0 2-Messung, der Hyper- 
oxietest, die Szintigraphie, von den inva
siven Verfahren die Herzkatheterierung 
und die sich anschließenden Untersuchun
gen wie Indikatordilution, pharmakologi
sche Untersuchungen mit Indikation bzw. 
Kontraindikationen behandelt. Ein geson
derter Teil befaßt sich mit der Echo
kardiographie im Kindesalter; die mit der 
M-mode und zweidimensionalen Echokar

diographie diagnostizierbaren Herzfehler 
sind in einer praktischen Tabelle zusam
mengefaßt. Das sich mit der Elektro
kardiographie des His-Bündels befassende 
Kapitel schildert die methodologischen 
Probleme, Indikationen und die normalen 
Zeitintervalle auf dem EKG. In weiteren 
Kapiteln werden Hypertonie und Karditis 
des Kindesalters besprochen. Von beson
ders praktischem Wert ist das sich mit 
der Prophylaxe der Endokarditis bei ange
borenen Herzfehlern befassende Kapitel, 
wo auch die Indikationen der Prophylaxe 
und das Schema der American Heart 
Association angeführt werden. Die letzten 
drei Kapitel behandeln die chirurgischen 
Möglichkeiten bei Kammerseptumdefekt, 
bei Transposition der großen Arterien und 
bei der Tricuspidalisatresie. Über letztere 
wird so eingehend berichtet, daß dieses 
Thema bereits die Zielsetzung des Buches 
überschreitet; diese Tatsache demonstriert 
gut, daß der Kinderarzt mit den Fort
schritten in der Kardiologie und den Ver
änderungen in der Betrachtungsweise im 
klaren sein muß, — da ja dieser noch vor 
kurzem als unheilbar angesehene Herz
fehler heute in vielen Fällen korrigiert 
werden kann, falls die Diagnosestellung 
rechtzeitig erfolgt.

Das Buch bietet eine klare, gedrängte 
Zusammenfassung der modernen kinder- 
kardiologischen diagnostischen Aufgaben. 
Es wendet sich an Pädiater, kann jedoch 
auch von jungen Kardiologen mit Nutzen 
verwendet werden.

L .  L o z s á d i

U. L o h e n z : Antepartale Lungenreifebestim
mung durch Fruchtwasseranalyse. VIII +  
84 Seiten mit 46 Abbildungen. Springer 
Verlag, Berlin—Heidelberg—New York
1982. Preis DM 40,—

Die Monographie ist eine ausgezeichnete 
Zusammenfassung der seit den 70-er 
Jahren sich rasch verbreiteten Unter
suchung der Lungenreife aus dem Frucht
wasser. In dem in 6 Kapitel gegliederten
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Buch werden einleitend der biochemische 
Keifeprozeß der Lunge und die Atmungs
störungen erörtert. Dann werden die ein
zelnen Bestimmungsverfahren, deren Aus
wertung und praktische Anwendung be
sprochen. Anhand von tierexperimentellen 
und klinischen Beobachtungen wird die 
Wirkung von Steroiden auf die Phospho
lipide der Lunge und die morphologische 
und funktionelle Reife der fetalen Lunge 
behandelt. Wie die Ergebnisse der Frucht
wasseranalyse bei verschiedenen schwan
gerschaftspathologischen Zuständen — wie 
z. B. Diabetes mellitus, Rh-Sensibilisie- 
rung, Retardation der Frucht, Frühgeburt 
nach vorzeitigem Blasensprung — zu 
bewerten sind, wird auch kurz angedeutet.

Zahlreiche praktische Hinweise, etwa 
200 Literaturangaben und mehrere nütz
liche Abbildungen földein den Wert der 
Monographie.

L. L am pe

M . M a a h s : Erkrankungen der Atemxuege. 
111 Seiten mit 23 Abbildungen. Verlag 
Volk und Gesundheit, Berlin 1982. 
Preis M 4,30

Die Broschur wendet sich an Krippen
erzieherinnen und Gesundheitsfürsorgerin
nen.

Die kindlichen Erkrankungen der Atem
wege stellen heute etwa 50% der ambulan
ten Kranken und 75% der Krankheiten 
von Krippenkindern dar. Die mit dem 
Problem konfiontierte Erzieherin muß des
halb einige Kenntnisse auf diesem Gebiet 
aufweisen können. Von anatomischen und 
immunologischen Gegebenheiten ausgehend 
werden also die Symptome dieser Erkran
kungen, die notwendige Untersuchung und 
Behandlung geschildert. Auch auf ganz 
praktische Probleme wird eingegangen, 
z. B. wann ein Arzt in Anspruch genom
men und was bis zum Eingriff des Arztes 
vorgenommen werden soll. Auf die bei 
Säuglingen oft symptomlos, doch mit 
schweren Folgen einhergehende Pneumonie 
und Otitis wird besonders aufmerksam

gemacht. In dem Teil, der sich mit der 
Therapie befaßt, werden einige Medika
mente und deren Dosierung, ferner allge
meine Versorgungsrichtlinien angegeben. 
Schließlich bietet das Büchlein zur Adap
tation der nach der Krankheit in die 
Krippe zurückkehrenden Kinder zahl
reiche Ratschläge.

Das Buch ist sehr nützlich, dürfte 
jedoch für den erstrebten Zweck zu aus
führlich sein.

G. PÓDEB

Morphologische Abdominaldiagnostik im 
Kindesalter. Herausgegeben von D. W e i t 

z e l  und J. T r ö o e r . X +  206 Seiten mit 
138 Abbildungen. Springer Verlag, Ber
lin— Heidelberg—New York 1982. Preis 
DM 88,—

Die neueren nicht invasiven Unter
suchungsverfahren, so die Ultraschalldiag
nostik, die Isotopdiagnostik und die Com
putertomographie haben in der pädiatri
schen Diagnostik bedeutende Veränderun
gen gebracht. Dies bezieht sich in erster 
Linie auf die Erkennung abdominaler 
Erkrankungen.

Die Herausgeber des Bandes haben ein 
Symposium über die kindliche Abdominal
diagnostik veranstaltet, und die Mono
graphie ist aus dem Material dieser Ver
anstaltung entstanden. Der überwiegende 
Teil der Beiträge stammt aus der Mainzer 
Klinik, sodaß diese die Erfahrungen und 
Ansichten dieser Arbeitsgruppe wider
spiegeln.

Das Buch besteht aus drei größeren 
Teilen: der erste überblickt die gastro- 
enterologischen Beziehungen einschließlich 
Leber, Pankreas und Milz; im zweiten 
kürzeren Teil werden die abdominalen 
traumatologischen Fragen behandelt; der 
dritte Teil ist den in der Pädiatrie besonders 
wichtigen Fragen der zeitgemäßen Unter
suchungsmethoden der Niere und ablei
tenden Harnwege gewidmet.

Die Monographie bietet wohl geson
derte Zusammenfassungen über die ein-
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zelnen Verfahren, dennoch dürfte jenes 
Problem am interessantesten sein, wie und 
wann sich die konventionellen Verfahren 
den neuen Methoden anschließen sollen. 
Es liegt auf der Hand, daß auf allen 
Indikationsgebieten, wo die nicht invasiven 
die invasiven Verfahren ersetzen können, 
die Ersteren bevorzugt werden müssen. 
Das erfordert natürlich eine veränderte 
Betrachtungsart und die Abweichung von 
der gewohnten Routine, was sich ziemlich 
langsam durchsetzt, wie das aus den Dis
kussionen hervorgeht.

Die Echographie wird mit besonderer 
Betonung behandelt, wobei auf die nicht 
völlig ausgenützten Möglichkeiten der 
Ultraschalldiagnostik hingewiesen wird. 
Hervorzuheben sei ein Beitrag von D. 
Weitzel, in dem die mit Ultraschall be
stimmten Maße der Leber, Milz und Niere 
im Kindesalter angegeben werden.

Das Buch wendet sich an Kinderärzte, 
die sich zur Zeit mit den neuen Verfahren 
und deren Indikationen befreunden, ferner 
Kinderchirurgen, die genauere präopera
tive Diagnosen dankbar begrüßen und 
schließlich an Radiologen, deren Aufgabe 
es ist, im Besitz dieser Methoden — auf 
Grund morphologischer Angaben — die 
Therapie oft entscheidende Kenntnisse zu 
vermitteln.

Z .  H a r k á n y i

H.-R. W i e d e m a n n  m i t  F.-R. G r o s s e  und 
Н. D i b b e r n : Das charakteristische Syn
drom. Ein Atlas jür K lin ik und Praxis. 
2. Auflage. XXXI -f- 413 Seiten mit 204 
Abbildungstafeln. Schattauer-V erlag, Stutt
gart— New York 1982. Preis DM 154.—

Wenn man eine Rezension über die 
»überarbeitete und erweiterte« neue Auf
lage eines Buches schreibt, muß man mei
stens lange nachsehen, was eigentlich überar
beitet und was erweitert wurde. Mit die
sem Buch hat man keine solche Probleme. 
Das Format ist viel größer geworden und 
das Buch ist mindestens doppelt so dick als 
seine erste Ausgabe. Anstatt 100 enthält 
nämlich diese Ausgabe fast 200 Syndrome

und die Seitenzahl ist auch das Doppelte 
des vorherigen. Der Unterschied liegt nicht 
an einer veränderten Beschreibung der 
Krankheiten: Nach wie vor findet man die 
Beschreibung eines Syndroms, das an der 
gegenüberliegende Seite mit 2 bis 16 charak
teristischen Photographien demonstriert 
wird. Die Erweiterung ergibt sich aus einer 
Fülle neu aufgenommener Syndrome. Man
che davon, wie das Pfeiffersche, das Carpen- 
tersche, das Scheuthauer-Mariesche usw. 
wurden in die erste Ausgabe nicht aufge
nommen, einige wohl darum, da sie zu der 
Zeit noch nicht beschrieben worden sind, 
wie z. B. die mesomele Dysplasie oder das 
pseudohydrozephale Progeroidsyndrom. 
Andere sind dagegen nie beschriebene ver
blüffende Krankheitsbilder, wie ein Syn
drom von Taubheit, Radiushypoplasie und 
psychomotorischer Entwicklungshemmung, 
ein anderes, das mit ektodermaler Dyspla
sie, Hypotrichosis mit Pili torti und Syn- 
daktylie einhergeht, oder ein Syndrom mit 
Daumentriphalangie, Thrombozytopathie 
und Schwerhörigkeit, und noch viele Ande
re. Der Text der Beschreibungen wurde auch 
sorgfältig überarbeitet, und die Referen- 
zien sind bis Mitte 1982 ergänzt. Die Bilder 
sind demonstrativ, nur hätte vielleicht der 
Autor einen typischeren Kranken mit fazi- 
aler Hemiatrophie als das abgebildete 
Mädchen einfügen und auch bei der gerade 
durch ihn beschriebenen Thalidomidem- 
bryopathie anstatt des jetzigen Bildes eine 
Tetra-Amelie oder noch eher eine Tetra
phokomelie präsentieren können.

Das ausgezeichnete Buch wird jedem 
Pädiater und Genetiker und allen, die sich 
mit Familienberatung beschäftigen, ein 
unentbehrliches Nachschlagewerk sein.

P. V. V É G H E L Y I

Small Intestine edited by V. S. C h a d w i c k  
and S. P h i l l i p s . 365 pages. Butter worth 
Scientific, London 1982. Price £ 21.00

In this book that contains papers from a 
multinational team of experts and is 
edited by a senior lecturer of the Post
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graduate Medical School in London and the 
director of the gastroenterology unit of the 
Mayo Clinic, even the best informed special
ist will find some interesting data which 
were unknown to him. The chapters have 
apparently been selected so as to present 
only subjects in which there have been im
portant recent advances. This is clearly 
seen from the lists of references at the end 
of every chapter: few of the papers quoted 
have appeared before the last decade and 
data published in 1981 or even 1982 aie no 
rarity.

The chapters are centred around 5 sub
jects. The first one deals with development, 
ultrastructure, biochemistry, in vitro meth
ods (mainly small intestinal organ cultures 
and their technique), small intestinal im
mune mechanisms and endocrine functions 
including the recently isolated PHI and 
PYY in addition to the eight generally 
known intestinal hormones, and further 
the motility of the small intestine and the 
effect of invading microorganisms. The 
second subject concerns the immonologi- 
cally related diseases. The first of these 
chapters deals with some parasites; it is 
said that the thymus has a central role in 
the resistance to enteric parasites in mice 
and rats and IgA and IgG would also have 
a role in it, and also that the carbohydrate 
composition of the brush border is affected 
in triohinelliasis. There is an interesting and 
detailed review from Algeria of alpha chain 
disease and a chapter on the intestinal ef
fects of graft-vs-host-disease. Although in
volvement of the small intestine is a rarity 
in chronic GVHD, five patients with severe 
malabsorption have been observed by the 
authors. Fat excretion amounted to 60— 
70% in spite of a normal villous architec
ture and lymphatic blockade due to sub
mucosal fibrosis was assumed to have been 
the responsible factor. The next two chap
ters deal with the different forms of vas
culitis on the basis of case îeports, and with 
atopy of the gut.

Neuroendocrine disorders form the next 
subject. The first chapter discusses the 
hormonal diarrhoeas. In four patient with

Zollinger—Ellison syndrome the authors 
of the chapter found near the Treitz angle a 
flow exceeding 3 to 5 times the upper limit 
of normal; 75% of this was reabsorbed by 
the small intestine and the rest o f the over
load by the colon. In mastocytosis, prosta
glandin overproduction was found to bo an 
important factor. In endocrine cholera 
(WDHA syndrome) the source of the 
diarrhoea was found in the small intestine. 
The next two chapters deal with intestinal 
motility. Infectious agents are the subject 
of the following two chapters of which the 
first gives an account of the up to now 
futile attempts at finding the cytotoxicity- 
inducing agent in Crohn’s disease and ulcer
ative colitis, and the second chapter 
presents a review of the enteric pathogens 
causing acute disease. There is a striking 
statement here: is it really true that dis
ease and death due to diarrhoea take toll of 
600 million children annually in developing 
countries! The last chapter of the book 
gives a good review of mostly recent data 
concerning protein-calorie malnutrition, 
vitamin and trace element deficiencies and, 
finally, the effects of dietary fibre on the 
small bowel.

The book will be especially interesting for 
pathophysiologists and clinicians studying 
the functions of the small intestine, but 
practising gastroenterologists will also 
find it useful.

P .  V .  V É G H E L Y I

The Medical Annual 1982/83 edited by 
S i b  R o n a l d  B o d l e y  S c o t t . Wright PSG, 
Bristol —London—Boston 1982. 387 pages. 
Price £ 16.00

This 100th issue of the popular Medical 
Annual is a memorable book. In the Pre
face, Sir Ronald Bodley Scott who as the 
successor of Tidy has been the editor for 
24 years and whose name was so tightly 
connected with the Annual, announces that 
this volume will be the last one published 
under his editorial care. And less than two 
months later Sir Ronald was killed in a road 
accident.
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The Annual has always reviewed the 
advances that have occurred during each 
year in all the fields of medicine. The same 
is done in its present issue with the differ
ence that here perhaps more than the usual 
space is devoted to the changes and de
velopments that have taken place in the 
special fields in the last 25 years. The 
peadiatrician will be interested in the chap
ter on children’s diseases. Its first subject is 
the home monitoring of diabetic control by 
the use of blood sampling devices and BM 
test strips. The next subject is cow’s milk 
protein intolerance; on two pages an excel
lent summary is given of the present knowl
edge concerning the pathomechanism and 
management of the condition. The next 
paragraph discusses the effect on young 
children of maternal depression, an up-to- 
date problem that has been studied espe
cially since some 5 years ago Zax et al had 
shown that babies born to depressed women 
have lower Apgar scores and suffer more 
fetal death than those born to normal

mothers. The further subjects of this part 
are whooping cough immunization, con
genital pyloric stenosis, intrassusception, 
extrahepatic bihary atresia, rupture of the 
spleen, solitary thyroid nodules, urinary 
diversion, undescended testes, trace ele
ments and finally total body water. The 
further chapters also offer many points o f  
interest for the paediatrician. To quote 
some of them, even the practitioner will find 
many new data in the reviews on fibreoptic 
sigmoidoscopy, the leukaemias and lympho
mas, cardiac surgery, ENT diseases, the 
endocrine glands, chemotherapy of in
fections, vaccines, prostaglandin, chole- 
calciferol, subarachnoid haemorrhage, ad
vances in clinical nutrition, laser treatment 
of haemangiomas, new techniques in ra
diology, tropical rotavirus and Campylo
bacter gastroenteritis, and nutrition and 
vitamins. In one word, the book will be o f  
much use to practising and clinical paedia
tricians and paediatric surgeons.

P. V. VÉGHELYI
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Thyrotropin and prolactin response 
to thyrotropin-releasing hormone in healthy 

and asphyxiated lull-term  neonates
F R u p p e r t , M Ad o n y i, T E r tl , E Su l y o k , К Zámbó, I  F C saba

and F Varga

Woman and Child Welfare Institute of the City Health Service o f Pécs, 
Department of Obstetrics and Gynaecology, and Central Nuclear Laboratory of 

University Medical School, Pécs

To evaluate the effect of perinatal asphyxia on the pituitary response 
to thyrotropin-releasing hormone (TRH) in full-term newborn infants, serum 
thyrotropin (TSH) and prolactin (PRL) levels were measured before and 30 
and 180 min after i.v. administration of 40 pg  TRH. Birth weight, gestational 
and postnatal age were similar in the healthy (group NA) and in the asphyxi
ated (group A) babies. Hormone levels were determined by radioimmuno
assay using commercial kits.

It was demonstrated that the basal TSH level was slightly higher and 
the basal PRL level significantly (p <  0.05) higher in group A than in group 
NA. In response to TRH administration in group A a marked increase in 
PRL occurred from 6781 +  887 to 11 072 +  1318 and 9636 +  1024 mUA 
at 0, 30 and 180 min, respectively. A similar response was seen in group NA; 
the values, however, remained significantly lower during the TRH-test. The 
respective PRL values at 0, 30 and 180 min were 4672 +  411, 7945 +  343 
(p <  0.05) and 5963 ±  372 mU/1 (p <  0.05).

TRH administration also resulted in a significant elevation of the 
serum TSH level from 6.20 +  1.30 to 49.02 +  7.25 (p <  0.01) and 18.72 +  
6.35 mU/1 (p <  0.05) in group A, and from 3.90 +  0.57 to 24.01 +  3.81 
(p <  0.01) mU/1 in group NA, but in group NA the 180 min TSH value of 
6.07 +  1.25 mU/1 did not differ statistically from the basal level (p >  0.1).

It is concluded that the pituitary PRL and TSH reserves are main
tained in full-term newborn infants recovering from perinatal asphyxia 
whose biochemical findings are indicative of subclinical hypothyroidism.

Neonatal serum TSH undergoes a 
sharp rise after birth reaching the 
peak at 30 minutes. This is followed 
by a rapid decline during the first 
24 h and then a much slower decrease 
over the next two days [6, 7]. This 
pituitary response appears to be stim
ulated by cooling the extrauterine 
environment. High prolactin (PRL) 
values have also been found in new
born infants [13, 23] and since the 
rise in PRL secretion is associated 
with a concomitant increase of serum

TSH, it has been hypothesised that 
during the early period of life there 
is a TRH surge which releases both 
TSH and PRL [23]. Jacobsen et al. 
[15, 16] found that in the first week 
of life the relative responses of serum 
TSH to TRH in euthyroid full-term, 
preterm and small-for-gestational age 
newborns were equal to that of adults 
and older children [2, 8, 14]. More 
recently Delitala et al [3, 4] applying 
TRH stimulation tests could demon
strate an adequate neonatal PRL and

1 Acta Paediatrica Hungarica 24, 1983
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TSH reserve despite the high basal 
PRL and TSH values found in human 
neonates.

In view of the observation that 
hypoxia decreases thyroid function 
[9, 20] whereas it does not cause any 
significant change in the plasma PRL 
level in fetal sheep [19], the present 
study was undertaken to evaluate the 
basal TSH and PRL levels and their 
response to TRH stimulation during 
the early neonatal period in healthy 
and asphyxiated full-term neonates.

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

Studies were carried out in 11 asphyxi
ated and 11 healthy full-term newborn in
fants. The asphyxiated infants (group A) 
had a mean birth weight of 3211 g (range, 
2970—3500 g) and mean gestational age of 
39.0 weeks (range, 38-40 weeks). The birth 
weight and gestational age of infants of 
the non-asphyxiated group (group NA) 
ranged from 2890 to 3500 g (mean, 3264 g) 
and from 38 to 41 weeks (mean, 39.5 
weeks), respectively.

Gestational age was calculated from the 
mother’s menstrual history and was con
firmed by physical examination of the in
fants. All were full-term with appropriate 
weight for dates.

The infants were born after uncompli
cated pregnancy and normal vaginal de
livery.

Asphyxiated infants had a one-minute 
Apgar score of <, 6 and mean actual pH 
of 7.12 (range, 7.03-7.18) requiring 0 2 ad
ministration for several hours, but all were 
in a good condition during the period of 
investigation.

Infants of group NA had Apgar scores 
of more than 7 at one-minute of age and 
after the routine care in the delivery room 
they remained well during the whole neo
natal period.

None of the mothers had received drug 
therapy known to influence thyroid func
tion and their family history did not reveal 
thyroid disorders.

Determinations were performed at mean 
postnatal ages of 97 h and 95.2 h in groups 
A and NA, respectively.

In order to eliminate the possible influ
ence of a circadian TSH and PRL rhythm,

all tests were started at 9.00 a.m. while the 
infants were kept in thermally controlled 
environment.

Synthetic TRH (Hoechst GA) was ad
ministered intravenously in a dose of 
40 fig. Blood samples were obtained prior 
to and 30 and 180 min after TRH injec
tion. Blood was centrifuged immediately 
and serum stored at — 20 °C until analysis. 
Serum TSH was measured by RIA using 
Amersham kits according to the method 
of Martin and Landon [18]. Serum PRL 
measurements were also made by RIA 
using commercial kits manufactured by 
Serono.

Informed parental consent was obtained 
for the study.

The results were expressed as mean +  
SE and statistical evaluation was done by 
using Student’s i-test. When necessary 
the coefficient of correlation and the equa
tion of regression were also calculated.

R e s u l t s

Clinical data and the results of 
TRH-test in infants with and with
out perinatal asphyxia are given in 
detail in Tables I and II.

Changes in mean serum TSH and 
PRL levels in response to TRH ad
ministration are shown in Fig. I (a ,  
b ). It can be seen that the basal TSH 
level was slightly higher and the basal 
PRL level significantly (p <  0.05) 
higher in group A than in group NA. 
In response to TRH administration 
in group A a marked increase occurred 
in PRL from 6781 ±  887 to 11072 ±  
±  1318 and 9636 ±  1024 mU/1 at 0, 
30 and 180 min respectively. A similar 
response was seen in infants of group 
NA, the values, however, remained 
significantly lower during the TRH- 
test. The respective PRL values at 0, 
30 and 180 min were 4672 ± 4 1 1 ,  
7945 ±  343 (p <  0.05) and 5963 ±  
±  372 mU/1 (p <  0.05), respectively.
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T a b l e  I

Clinical data and the results o f TRH-test in infants with perinatal asphyxia

No. Sex
Gesta
tional

age
weeks

Birth
weight

g

Post-
natal
age
h

1 5 

min

Se-PRL, mU/1 Se-TSH, mU/1

0 30 180 0 30 180

min

1 M 39 3 4 5 0 96 3 9 9 20 0 16  0 0 0 9 20 0 9 .2 4 6 .8 11 .9

2 M 38 2 9 7 0 88 1 9 10 6 0 0 16  8 0 0 12 2 0 0 4 .2 1 3 .4 4 .6

3 M 38 3 2 6 0 98 4 9 9 80 0 12  8 0 0 14 0 0 0 3 .4 6 8 .0 7 0 .0

4 F 38 3 2 9 0 108 5 8 11 0 0 0 16 8 0 0 16 2 0 0 6 .2 6 4 .0 12 .0

6 F 40 3 3 3 0 90 6 9 4 0 0 0 13  2 0 0 10 6 0 0 4 .8 7 0 .4 12 .0

6 F 39 3 6 0 0 87 6 8 6 8 0 0 7 8 0 0 7 8 0 0 3.1 2 0 .0 6.1

7 F 38 3 120 91 1 9 2 8 0 0 6 0 0 0 6 0 0 0 7 .6 4 2 .1 6 .2

8 F 40 3 160 103 6 9 6 0 0 0 7 4 0 0 7 0 0 0 18 .0 6 2 .0 4 6 .0

9 F 40 3 0 3 0 107 4 8 6 0 0 0 7 0 0 0 6 8 0 0 4 .6 7 4 .0 2 2 .0

10 M 39 2  9 8 0 96 3 9 4  8 00 0  0 0 0 6 0 0 0 4 .4 7 6 .0 12.0

11 M 40 3 2 6 0 104 3 9 3 6 0 0 12 0 0 0 10 2 0 0 3 .8 12 .6 4 .1

T a b l e  I I

Clinical data and the results of TRH-test in infants without perinatal asphyxia

No. Sex
Gesta
tional
age

weeks

Birth
weight

g

Post
natal
age
h

Apijar score TRH-test

Se-PRL, mïï/1 Se-TSH, inU/l
1

0 30 180 0 30 180
min min

l M 40 3  17 0 96 9 10 3 60 0 7 8 0 0 4  4 0 0 3 .6 1 7 .4 7 .2

2 M 41 3 3 0 0 84 9 10 3 60 0 7 2 0 0 5  0 0 0 8 .4 6 0 .2 11 .6

3 F 40 3 6 0 0 86 9 10 6 8 00 8 8 0 0 7 0 0 0 4 .8 4 0 .0 9 .2

4 F 40 3 16 0 98 9 10 3 2 00 6 2 0 0 4 600 2 .4 2 4 .0 7 .4

6 F 40 3 13 0 108 9 10 6 0 00 9 2 0 0 5 4 0 0 4 .2 3 6 .0 10 .6

6 F 39 3 6 0 0 90 9 10 4  4 0 0 8 8 0 0 8 0 0 0 3 .2 1 6 .4 2 .2

7 M 40 3 4 7 0 88 9 10 3 20 0 7 2 0 0 4  60 0 1.8 2 4 .0 1.8

8 F 38 2  8 9 0 90 9 10 4  4 0 0 7 8 0 0 6 6 0 0 3 .6 1 6 .0 2.4
9 F 40 3 140 98 9 10 6 00 0 7 6 0 0 6  8 0 0 4 .1 1 2 .0 11 .0

10 M 39 3  2 7 0 104 9 10 3 800 6 8 0 0 6 2 0 0 1.6 16 .6 2 .0

11 M 38 3  3 8 0 106 9 10 6 4 0 0 10 0 0 0 7 0 0 0 6 .4 12 .7 1.6
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TRH administration also resulted 
in a significant elevation of serum 
TSH level from 6.20 ±  1-30 to 49.02^  
±  7.25 (p <  0.01) and 18.72 ±  6.35 
mU/1 (p <  0.05) in group A, and 
from 3.90 ±  0.57 to 24.01 ±  3.81 
mU/1 (p <  0.01) in group NA, but 
in group NA the 180 min TSH value 
of 6.07 di 1-25 mU/1 did not differ

statistically from the basal level
( p < 0 . 1 ) .

Figure 2a demonstrates a signifi
cant positive relationship of TSH to 
PRL during TRH stimulation test 
(r =  0.52 p <  0.01) indicating that 
the common hypothalamic control 
mechanism was functioning in healthy 
neonates.

Serum □ non-asphyxiated

Serum 
PRL (mU/1) I I non-asphyxiated

F i g .  1. Serum PRL (a)  and TSH (b) response to TRH administration in healthy and 
asphyxiated full-term newborn infants
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Serum
TSH(mU/l)

Serum

F i g . 2. Relationship between serum TSH and PRL during TRH stimulation t e s t  in 
healthy and asphyxiated full-term newborn infants
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In asphyxiated newborn infants 
this relationship could not be seen 
(Fig. 26). This finding may be inter
preted as showing that perinatal 
hypoxia modulates differently the 
pituitary TSH and PRL secretion in 
response to TRH.

D iscussio n

The present results are in good 
agreement with the previous finding 
of normal pituitary reserves of TSH 
and PRL in human newborn infants 
[4, 11, 15, 16].

Prior to TRH administration the 
basal values of TSH did not differ in 
the asphyxiated neonates from those 
in healthy infants. Few data are avail
able as to the influence of hypoxia 
on TSH secretion. Moshang et al [20] 
reported low serum TSH and normal 
T3 and T 4 levels in children with acute 
hypoxia and a slightly elevated TSH 
and significantly depressed T3 and T4 
levels in those with chronic hypoxia. 
These findings have been regarded to 
indicate the adaptation of the hypo
thalamic-pituitary-thyroid axis to 
hypoxia in order to increase the 
resistance to hypoxia by the hypo
thyroid state [9, 26].

Similarly, a transient elevation of 
TSH and a significant decrease of 
the thyroxine level were observed in 
newborn infants with respiratory dis
tress syndrome [21, 24]. It is reason
able to speculate that the impaired 
thyroid function associated with hyp- 
oxaemia may be a defence mecha
nism to decrease the metabolic rate

and oxygen consumption in newborn 
infants whose oxygenization is com
promised [17].

Jacobsen et al [15] also reported 
higher TSH levels in asphyxiated neo
nates but those infants were delivered 
by Caesarean section and it is diffi
cult to say whether it was the surgi
cal delivery itself or the underlying 
conditions that contributed to the 
rise of serum TSH [5].

Neonatal TRH challenge tests were 
performed by Jacobson et al [15, 
16] and by Delitala et al [4]. Their 
results are in agreement with the pres
ent ones in that in healthy newborns 
the relative TSH response to TRH 
was equal to that of adults in spite 
of the elevated basal TSH concen
tration.

A further important point in our 
study was the demonstration of ele
vated serum PRL in newborn infants, 
in particular in those who had re
covered from perinatal asphyxia.

The clinical significance of the high 
serum PRL is not completely under
stood [1, 13, 23]. The findings pre
sented by Smith et al [25] and Gluck- 
mann et al [10] seem to indicate 
that PRL may contribute to matura
tion of the fetal lung by demonstrat
ing a significantly lower cord PRL 
concentration in premature infants 
who developed respiratory distress 
syndrome than in those who did not 
suffer from RDS. Furthermore, Grosso 
et al [12] found higher PRL levels in 
infants delivered by pre-eclamptic 
women than in those delivered by 
normotensive women, suggesting that 
chronic fetal distress associated with
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pre-eclampsia may induce increased 
fetal PRL production.

PRL is generally regarded as a 
stress hormone [22, 23] and its high 
values in the immediate neonatal 
period may be considered a non
specific pituitary response to labour 
and delivery as a stress. Perinatal 
asphyxia means a further stress and 
may account for the significantly 
higher PRL levels found in asphyxi
ated neonates.

In response to TRH stimulation 
the PRL response was unaltered in 
spite of the high base-line level. This 
observation indicates that perinatal 
asphyxia does not impair the pituitary 
PRL reserves.
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Accidents in schoolchildren: epidemiologic, 
aetiologic and prognostic considerations

M S il l a n p ä ä ,1 P  T e r h o ,2 Helena W e st e r é n 2 and Harriet P is ir ic i1

department of Public Health, University of Turku, and 
2Turku City Health Department, Turku, Finland

A prospective follow-up study of school accidents occurring to 21 712 
city pupils and to 1584 rural pupils aged 7-18 years during the school year 
1977—78 was carried out. The facilities of the pupils to be referred to the 
school policlinics were practically as good to all pupils. The incidence of 
accidonts was in Turku 363 per 1000 pupils aged 7—12 years and 233 per 
1000 pupils aged 13-18 years. Minor injuries were in 84.2% of cases located 
in the extremities. In the great majority, they were slight sprains and strains 
(46.9%) or cutaneous lacerations and bruises (40.0%). More severe injuries 
were found in 4.9% among the Turku pupils and in 2.1% of those in Lieto. 
The accidents met by boys was almost double that found for girls. Individual 
exercise and sports turned out to involve approximately the same degree 
of risk as team sports. The site of injury was most commonly either the 
upper extremity (38%), lower extremity (28%), the head (22%) or the eyes 
(4%), the remaining 8% of injuries having been to the trunk. Moie than 
two thirds of the cases could be treated in two or three visits to nurse or 
doctor, the treatment period being two to seven days in the majority of 
cases. No delayed effects such as postconcussive headache or other psycho
somatic symptoms occurred during the follow-up period of three years.

The World Health Organization has 
devoted particular attention to acci
dents occurring to children for some 
time, and to their prevention. Fin
land ranks among the first countries 
worldwide in the frequency of high 
accident mortality to both preschool 
and school-age children [17], even 
though a slight decreasing trend may 
now be found. In the case of the lat
ter, accidents cause fairly frequent 
absences from school and form a con
siderable part of the school physi
cian’s and the school nurse’s daily 
work [1, 11]. In spite of this, there 
has been little research on accidents 
to children at school.

Reliable information on the acci
dents occurring to children is needed 
to allow to find out the causes of 
school accidents and develop pre
ventive methods and first aid readi
ness. The purpose of the present 
study is to study the school accidents 
occurring during the school year 
1977-78 to pupils aged 7 to 18 years, 
attending the primary and secondary 
schools in two municipalities in south
western Finland, i.e. in the city of 
Turku and the adjoining rural muni
cipality of Lieto. In addition to the 
incidence and character of the acci
dents, the study is concerned with 
the effect of these accidents on the
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pupils’ schoolwork (absences), and 
with the possibly resulting permanent 
disabilities.

St u d y  p o pu l a t io n

The city of Turku has about 
165 000 inhabitants, somewhat over 
one-third of whom live in the inner 
city. Part of the area administratively 
incorporated in the city is rural-like, 
with small population centres. In the 
school year 1977 78, Turku had 39 
primary schools (for pupils aged 7 to 
12 years), 14 lower secondary schools 
(age groups 13 to 15) and 11 upper 
secondary schools (age groups 16 to 
18). The lower and upper secondary 
schools usually operate in the same 
building, forming an integrated ad
ministrative unit. There were a total 
of 54 school buildings. The pupils 
attending these schools totalled 
21 712, girls accounting for 10 912 
and boys for 10 800.

The rural municipality of Lieto 
(approx. 9500 inhabitants), a typical

municipality in rural southwestern 
Finland, had in that year a total of 
eight schools: primary education was 
provided by seven and lower and 
upper secondary education by one. 
These schools had a total of 1584 
pupils, or 778 girls and 816 boys.

The distribution of the pupils among 
the different types of school in the two 
municipalities is shown in Table 1.

The pupils’ accidents were recorded 
in the autumn term, which started 
on August 15 and ended on December 
20, 1977, and in the spring term, from 
January 5 to May 31, 1978. In Feb
ruary the pupils had one week winter 
vacation. School was from Monday 
to Friday, only exceptionally on 
Saturdays.

Methods

“School accidents” refer here to all in
juries incurred by the pupils during the 
two terms on the way to or from school, 
during lessons or during recesses. The study 
was prospective in nature, with regard to 
both the primary data and the following 
three-year follow-up. For the purposes of 
data collection a questionnaire was drawn

T a b l e  I

Distribution of pupils by type of school in the city of Turku and 
the rural municipality of Lieto

Type of school
Girls Boys Both

Turku Lieto Turku Lieto Turku Lieto

Primary school
(age groups 7—12)

5 755 393 6 253 170 12 008 863

Lower secondary school 
(age groups 13—16)

3 555 272 3 315 259 6 870 531

Upper secondary school 
(age groups 16—18)

1 602 113 1 232 87 2 831 190

Total 10 920 778 10 800 816 21 712 1 581
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up which, in addition to demographic data, 
recorded in detail the place and time of the 
accident and other data related to the 
event. The effects of the accident, the loca
tion of the injury, the treatment provided 
for it and its permanent consequences were 
also lecorded. In cast's of accident, the 
victim was first sent to the school nurse, 
who filled in this questionnaire. If a medi
cal examination was considered necessary, 
the pupil was referred to the school physi
cian, who completed the questionnaire and 
provided the treatment. If the school 
physician considered that adequate treat
ment was not possible in the school poli
clinic, the patient was sent to a hospital 
outpatient department.

Each school in both Turku and Lieto 
has its own school nurse; in large and 
medium-sized schools she sees pupils on 
a daily basis at that school, while in small 
schools she is available two to four times 
a week. If the accident occurs at the time 
when the nurse is not available, the teacher 
has the right and the duty to send the 
pupil to the school policlinic. A taxi for 
instance may be used as needed. The dis
tance of the school from the school poli
clinic and the physician has thus proved 
in practice to be insignificant as a factor 
affecting the rate of referral to the poli
clinic. The impression of these school 
physicians in both Turku and Lieto, accord
ing to their own report, is that the pupils 
of the small schools are sent to the school 
policlinic even more readily on those days 
on which the school nurse has no consult
ing hours than on other days.

On the basis of the treatment required, 
the injuries were classified into two cate
gories: injuries which required examina
tion and treatment by a physician, and 
minor injuries, regarded by the school 
nurse as needing no further care. Minor 
injuries were recorded only for the pupils 
in the city of Turku.

R e su l t s

Over the school year the 21 712 
pupils in the Turku schools suffered 
a total of 6603 accidents. If the acci
dents had been evenly distributed, 
they would have occurred to not quite 
one in three (30.4%) of the pupils. 
The incidence of accidents among the 
7-12-year old children in the primary

schools (363 per 1000 pupils) was, 
however, considerably higher than 
that among the 13 18-year old pupils 
of the secondary schools (233 per 1000 
pupils).

Treatment was provided by the 
school nurse in 84% of all the acci
dents met by the Turku schoolchil
dren, by the school physician in 13% 
and in the hospital in 3% of cases. 
The school accidents in Lieto, total
ling 35, were treated by the school 
physician in 88% of cases, by a pri
vate practitioner in 6% and in the 
hospital likewise in 6% of cases.

M in o r  in ju r ie s  were by far most 
commonly located in the extremities; 
almost one-half (46.0%) were in the 
upper extremities and a somewhat 
lower percentage (38.2%) in the lower 
extremities. The rest of the injuries 
were in the head (8.9%), in the eyes 
(2.9%) or on the trunk (4.0%). The 
great majority of the minor injuries 
were either slight sprains and strains 
(46.9%) or cutaneous lacerations and 
bruises (40.0%). Minor injuries in the 
head occurred in 12.4% of the sub
jects and the rest were mainly con
cussion injuries to the trunk or extrem
ities.

The school nurses treated minor 
injuries in the first-aid facilities of 
the schools. These injuries interfered 
very little with schoolwork, only sel
dom causing at most a 1-2-day ab
sence from school.

M o re  severe  in ju rie s . Injuries refer
red to a school physician occurred in 
1059 pupils in Turku and in 35 in 
Lieto. The accident incidence among 
the Turku pupils (4.9%) was more
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than double that found in Lieto
(2.1%).

In Turku these injuries were some
what less frequent in the primary- 
school children, aged 7-12 (42 per 
1000 pupils), than in the secondary- 
school pupils aged 13-18 (57 per 1000 
pupils). The distribution of accidents 
by age in the Turku and Lieto pupils 
is shown in Figure 1. In Turku the 
peak occurred in the 12-year-old 
group, while in Lieto the frequency 
was highest in the group aged 16.

In Turku the frequency of accidents 
met by boys was almost double (60 
per 1000 boys) that found for girls 
(37 per 1000 girls). A similar relation
ship was recorded also in Lieto (27 
per 1000 and 17 per 1000, respectively).

Figure 2 shows that accidents hap
pened most commonly in October 
and November and from January

T a b l e  II

Incidence of accidents by day of week

Loca
tion Mon Tue Wed Thu Fri

Turku 212 231 227 202 172
Lieto 14 6 2 7 7

Total 226 236 229 209 179

through March. The accident risk was 
somewhat higher on the first few 
days of the week (Table II). Most 
accidents happened between 9 a.m. 
and 2 p.m., at which time the majority 
of pupils were simultaneously at 
school (Figure 3).

Table III shows the situations in 
which the accidents occurred. They 
were most common during classes, 
particularly during physical educa
tion classes. In the Turku schools, 
individual exercise and sports (209

No. of

time
Ihrs)

F i g . 3
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T a b l e  I I I

Situation in which the school accident occurred

Situation
Turku Lieto

No. Per cent No. Per cent

On the way to or from school 103 9.7 0

Classes 526 49.8 22 62.9
- - physical education 431 18

— gymnastics 97 4
basketball 87 4

— track and field 59 3
— skating 50 0
- football 42 0
- icehockey 21 5

— other game 72 2
skiing 3 0

manual training 51 2
other classes 44 2

Recess 428 40.5 13 37.1
— school yard 233 6
— stairs 75 4
— other place 120 3

Total 1057 100.0 35 100.0

T a b l e  I V

Nature of inj uries according to sex in Turku schools

Injury
Girls Boys Both

No. Per cent No. Per cent No. Per cent

Sprain or strain 210 53 253 39 463 44
Concussion injury to head 63 16 95 14 158 15
Fracture, rupture 55 14 79 12 134 13
Wound 29 7 149 23 178 17
Cutaneous laceration, bruise 25 6 39 6 64 6
Foreign body 11 3 17 3 28 3
Other injury 6 1 21 3 27 2

Total 399 100 653 100 1052 100
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T a b l e  V

Main treatment method of injuries

Treatment method
Turku Lieto

No. Per cent No. Per cent

Elastic bandage/Tensoplast 268 26 10 29
Splinting 262 24 8 23
Bed rest 160 15 5 14
Bandaging of the wound 91 9 3 8

Suturing of the wound 89 8 6 17
Medication 59 6 0
Plaster cast 46 4 1 3
Other treatment 28 3 1 3

No treatment 54 5 1 3

Total 1047 100 35 100

accidents) turned out to involve ap
proximately the same degree of risk 
as team sports (222 accidents). In 
Lieto the corresponding figures were 
7 and 11. During recess the school 
yard was naturally the most common 
scene of accidents.

The site of injury was most com
monly either the upper extremity 
(38%) or the lower extremity (28%); 
these injuries, together with those to 
the head (22%) and the eyes (4%), 
accounting for over 90% of all acci
dents. The rest consisted of injuries 
to the trunk (8%).

There was some variation in the 
nature of the injury in the two sexes 
(Table IV). Sprains and strains were 
common injuries in girls, occurring in 
over half (53%) of cases for girls 
compared to only 39% for boys. 
Another clear difference was in the 
occurrence of various types of wounds, 
which were more than three times as

common in boys (23%) as in girls
(7%).

The methods of treatment (Table 
V) naturally depended on the nature 
of the injury; elasticbandage or splint
ing were thus the main method of 
treatment in every second case. In 
one case out of seven, bed rest formed 
sufficient treatment. Half of the 
wounds were treated by bandaging; 
medication, suturing and plaster casts 
were seldom necessary.

T a b l e  VI
Number of examination and treatment 

visits in individual accidents

No. Per cent

1 227 23
2 478 48
3 178 18

4 -  12 113 11

Total 996 100
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One or two treatment visits were 
enough for over two thirds of the 
Turku schoolchildren; one out of five 
needed three visits and one out of ten 
four or more visits (Table VI). The 
duration of the treatment period was, 
however, in the great majority of 
cases two to seven days in both Turku 
and Lieto (Fig. 4). Treatment periods 
of over two weeks’ duration, on the 
other hand, were rare, accounting for 
less than 10% of cases in both Turku 
and Lieto. The effect on schoolwork 
(Figure 5) was slight; in only 12% of 
cases in Turku and 3% in Lieto did 
schoolwork have to be interrupted 
entirely for more than one day, while 
21% of the former and 3% of the 
latter suffered no interruption.

The injuries almost always healed 
in a couple of weeks, with a few excep
tions in which treatment lasted two 
to three months. No fatal accidents 
occurred during the school year, nor 
were any permanent disabilities or 
defects incurred. There were also no 
delayed effects such as postconcussive 
headache or other psychosomatic 
symptoms found during the three- 
year follow-up.

D iscussio n  a n d  Conclusio ns

Due to their common occurrence, 
accidents in children have been stud
ied in recent years fairly extensively, 
and from various points of view. The 
research has concerned the accident 
incidence rates and factors affecting 
them [6-9], accident recurrence in 
certain children [10] and, in particu

lar, the possibilities of accident pre
vention [2,3,5]. Only rarely has atten
tion been paid to school-related acci
dents [4, 6]. The school years, howev
er, include a certain period during 
which the child is not yet able to cope 
with traffic as well as an adult; he 
also lives through puberty and learns 
to identify himself and others both 
as individuals and as a member of a 
group. Accident-proneness is known 
to be related, among other factors, 
to the social environment [7], and the 
school presumably plays its own role 
in this respect.

The total accident frequency of 
30.4% found in the present study cor
responds closely to the total frequency 
of 34.0% obtained for school pupils 
in Helsinki in the same school year 
1977-78 [14]. Both figures may be 
below average, since the winter of 
1977-78 was milder than usual in Fin
land, and winter sports activity in 
the schools, as well as injuries caused 
by such sports, were therefore less 
common than normally. This assump
tion, on the other hand, conflicts with 
the low school accident frequency of 
2.9% obtained for schoolchildren who 
were referred to a physician in Hel
sinki during the winter of 1967 68, 
with plenty of snow, as compared to 
the almost equally low frequency of 
3.0% obtained in the same city in the 
winter of 1968 69, in which there was 
a normal amount of snow, and with 
the relatively low frequency of acci
dents in the winter months compared 
to the other months in Helsinki [12], 
where the criteria of remittance were 
similar to the present study. In the
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latter too, from January to March, 
accidents were frequent.

Since accidents requiring medical 
examination affect the child’s shool- 
work much more than do the slight 
scratches and strains treated by the 
school nurse, attention was paid 
mainly to the injuries of those chil
dren who were referred to the school 
policlinic. These occurred in the pres
ent study in 4.9% of the pupils in 
Turku and in 2.1% of those in the 
rural municipality of Lieto.

Although the differences between 
individual schools were not studied 
in greater detail, attention was never
theless drawn to the lower accident 
frequency for small schools. Varia
tions in this frequency have been 
studied previously e.g. in Helsinki 
schools; in a study of inner-city 
schools in the school year 1966 67, 
for instance, it was found to be 3.7% 
in schools with over 1000 pupils and 
3.0% in schools with fewer than 1000 
pupils. In the suburbs of Helsinki the 
corresponding figures were 2.7% and 
2.6%; accident frequencies are thus 
evidently lower in smaller communi
ties [15]. Both the smaller size of the 
schools and the rural-like environment 
probably provide an explanation for 
the low frequency in the Lieto school 
as well.

According to both the present study 
and previous reports [4, 14, 16Д, the 
ratio of accidents between boys and 
girls appears to be 1.5 to 1, and they 
are evidently more common in pre
puberty than at an earlier age.

According to the present results, 
the accident risk is somewhat higher

on the first few days of the week, a 
finding which is consistent with the 
figures for the schools in the city of 
Helsinki [13].

Half of the accidents in Turku 
(49.8%) occurred during lessons, some
what over one third (40.5%) during 
recess and the rest (9.7%) on the way 
to or from school. In Lieto the traffic 
was evidently safer, since not a single 
accident happened there on the way 
to school. Recesses were likewise more 
tranquil than in Turku; 37.1% of the 
accidents occurred during recess and 
62.9% during lessons. When com
pared to the Helsinki schools, 32.0- 
39.4% of the accidents met by the 
Helsinki school pupils in the school 
years 1962-74 occurred during les
sons, 53.5 60.0% during recesses and 
7.1-9.4% on the way to or from school 
[12-15]. Thus in approximately 10% 
of cases the accident occurs when the 
child is on his way to school or return
ing home. In the study carried out by 
Thiele et al [16] the figure was as 
high as 15.4%.

Among the different school sub
jects, physical education is well known 
to involve a higher accident risk than 
other subjects. In the present study 
40.8% of all accidents met by Turku 
pupils occurred during physical educa
tion classes. In Helsinki in the school 
years 1976-79 such accidents ac
counted for 35-47% of all accidents. 
Thiele et al [16] reported similarly 
that 43.1% of all accidents had oc
curred in connection with school 
sports. It is interesting to note that 
in the present study accidents occur
red almost as frequently in connec
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tion with individual exercise or sports 
(19.8%) as with team sports (21.0%). 
The quantitative ratio of the two 
modes, however, could not be worked 
out in the study.

During recess, injuries are incurred 
most commonly in the school yard; 
in the present study 22.0% of the in
juries in Turku and 17.1% of those in 
Lieto occurred there. In the same 
school year, 28% of all injuries of 
the school pupils in the city of Hel
sinki were incurred in school yards. 
The figure is somewhat higher than 
that found in the present study and 
is probably mainly a reflection of the 
greater prevalence of violence in the 
Helsinki schools compared to Turku 
and Lieto. Such violence is also refer
red to by Thiele et al [16]; in their 
study 39.2% of injuries were incur
red during recess. School violence is 
not, however, something new, as 
42.3 47.3% of the injuries in the Hel
sinki schools in the school years 
1962 74 were incurred in school yards. 
School yards which are too small or 
which involve unsuitable structural 
factors may contribute to the inci
dence of these injuries. These factors 
were not, however, dealt with in the 
present study.

In the great majority of cases the 
injury was a bruise, strain, sprain, 
open wound or fracture. Injuries to 
the eyes, for instance, occurred in a 
few per cent of cases [14[].

The accidents necessitated one or 
two treatment visits in approximately 
70% of cases and more than two in 
the others. The number of visits is thus 
relatively low; yet the injuries caused

considerable absences from school. 
These were, however, often partial, 
for instance release from physical 
education or manual training. Twelve 
per cent of the pupils in Turku and 
3% of those in Lieto had to stay at 
home for at least one week.

The injuries were mild in so far as 
no deaths or permanent disabilities 
resulted. Out of the approximately
63,000 pupils in Helsinki in the school 
year 1977-78 one died through a 
school accident and several had to be 
hospitalized for a few weeks or un
dergo surgical procedures. Against 
this background too the injuries can 
be considered mild.
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Disaccliaridases in coeliac disease
К H orváth , Gabriella H orn , Hedvig B o d á n sz k y , Katalin T óth

and S VÁRADI
Second Department of Paediatrics, Semmelweis University Medical School,

Budapest

In 30 children presenting with complaints characteristic of malab
sorption in whom congenital enzyme deficiency could be excluded, deter
mination of the enzymes lactase, saccharase and maltase was performed in 
the tissue sample obtained by jejunal biopsy; histology was also carried out 
in all cases. In 23 cases the diagnosis of coeliac disease could subsequently 
be confirmed, in the other 7 cases the diagnosis could neither be rejected 
nor established with certainty. All three enzymes had a decreased activity 
in cases displaying subtotal or total villous atrophy, the most sensitive among 
them being lactase: in 69% of cases no lactase activity could be shown while 
saccharase and maltase were absent in 29 respectively 4% of the cases.

No close correlation exists bet ween the light-microscopic findings and 
the activity of enzymes since total absence of enzyme activity may be 
associated with only moderate villous atrophy. Lack of disaccharidaso 
activity in the upper section of the small bowel does not necessarily mean 
disaccharide malabsorption exhibiting clinical symptoms, it only indicates 
a reduced capacity of disaccharide splitting.

It has been concluded that routine determination of disaccharidase 
activities is not justified within the diagnostic procedure of coeliac disease

Digestion of carbohydrates is 
ried out by a sequence of enzymatic 
cleaving procedures. The last step of 
these is the splitting of disaccharides 
to monosaccharides. The disaccharid- 
ases, the enzymes performing this 
process, are sited on the luminal sur
face of the epithelial cells lining the 
small bowel, in the neighbourhood of 
the microvillous structure [10].

Congenital absence of disaccharid- 
ases, in other words, congenital lac
tase, saccharase or isomaltase defi
ciency are rare conditions [8, 15]. 
Acquired forms are much more fre
quent. Secondary lactase deficiency is 
a common problem; it is frequently 
due to gastroenteritis [1] but may 
also be preceded by marasm, coeliac 
disease, cow’s milk protein intolerance,

immunodeficiency or a surgical inter
vention [14]. In adults, disaccharid
ase deficiency may evolve after gastric 
resection. Secondary saccharase and 
especially maltase deficiency are rat
her infrequent conditions.

In infancy, carbohydrate intake is 
mostly covered by the disaccharides 
lactose and saccharose and later a 
higher proportion of polysaccharides 
is consumed. The proportion of di
saccharides within all carbohydrates 
ingested decreases to about 40% by 
the age of six to eight years [6].

The following tests can be used for 
establishing the diagnosis of disaccha
ridase deficiency:

demonstration of reducing com
pounds and measurement of pH 
in the stools;
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chromatography of faecal carbo
hydrates ;
oral carbohydrate loading; 
measuring hydrogen concentra
tion of expired air; 
radioscopy after ingestion of a 
mixture of barium sulphate and 
lactose;
determination of disaccharidase 
activity in the jejunal mucosa.

The results of most of these tests 
are greatly influenced by other fac
tors such as intestinal motility. Activ
ity  of the enzymes can be measured 
directly in homogenized tissue samples 
obtained by jejunal biopsy. This paper 
deals with experience gathered with 
the last-mentioned method.

M aterials a n d  M eth o ds

Jejunal biopsy was carried out in 30 
children admitted because of symptoms 
pointing to malabsorption. In addition to 
histological examination, activity of lac-

Table  I

Symptoms before admission to hospital 
of" patients with established or suspected 

coeliac disease

Symptom No. Per cent

Impaired growth 30 100

Diarrhoea 13 43

Bulky maldigested stools 13 43

Meteorism 12 40

Loss of appetite 9 3

Vomiting 6 2

Abdominal pain 1 3.3

Oedema 1 3.3

Good appetite 1 3.3

tase, saccharase and maltase was deter
mined. Mean age of the patients was 2.4 
years with a range from eight months to 
ten years. In 23 the diagnosis of coeliac 
disease has been confirmed, the remaining 
7 are being followed up. In other words, 
a third biopsy, definitely confirming the 
diagnosis, has not yet been done. The 
symptoms reported at admission by the 
parents are listed in Table I.

Determination of the enzymes was car
ried out by the method of Dahlquist [5]. 
The tissue sample immediately after re
moval was homogenized at 0 °C and deep- 
frozen. The measurements were carried 
out within two weeks after obtaining the 
sample. The results were expressed in in
ternational units (l IU =  1 pmol sub- 
strate/g wet tissue/min). For comparison, 
the data of Burgess [3] obtained from 
112 children with a normal jejunal mucosa 
were used. These were 2-1G III for lactase, 
3-20 IU  for saccharase, and 15—77 IU for 
maltase. Sampling of the tissue was per
formed by a Watson-capsule from a section 
between the duodenojejunal junction and 
10 cm distally from this. The enzyme activ
ities were compared with the degree of 
villous atrophy of the jejunum. Classifica
tion of the atrophy was done using the 
principle of Oehlert [12]. The following 
distribution was found according to the 
degree of villous atrophy: partial villous 
atrophy (PVA), stage II or III: 4 cases; 
subtotal or total villous atrophy (SVA re
spectively TVA): 26 cases.

R esvlts

For each enzyme the results are 
grouped according to the degree of 
villous atrophy and the clinical diag
nosis. In Figure 1 it can be seen that 
lactase activity was below the normal 
limit in all cases but one exhibiting 
SVA or TVA (96%); in fact, it was 
absent in 69% of such cases. Among 
the four cases affected by PVA one 
had no lactase activity whatever, in 
two the value was within the normal 
limits.

Saccharase activity was determined 
in all but two of the 26 patients
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Lactase
Saccharose Maltase
(1.Ш (MJ.)

O Partial villous atrophy stages II-III 
•  Subtotal and total villous atrophy

Fio. 1.

affected by subtotal or total villous 
atrophy. Absence of activity was dem
onstrated in 29%, an activity below 
the lower normal limit in 79% of 
cases (Fig. 1). Thus, saccharase is less 
sensitive to damaging factors than 
lactase. An abnormally low activity 
of saccharase was found in two cases 
out of the three with PVA.

Among patients with SVA or TVA 
all but three (88%) had a maltase 
value falling below the normal limit. 
Total absence of maltase, however, 
could only be demonstrated in a single 
patient (4%), i.e. maltase proved to 
be a resistant enzyme. In the patient 
with partial villous atrophy and mani
fest coeliac disease the deficiency in
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maltose cleaving led to clinical symp
toms, therefore a diet poor in maltose 
had to be prescribed during the initial 
phase of treatment.

Comparison of the figures shows 
that lactase is the most valuable 
and maltase the least vulnerable en
zyme. In spite of the fact that all 
three enzyme activities were depressed 
or absent in the majority of patients 
affected by subtotal or total villous 
atrophy, no close correlation existed 
between the histological findings ob
tained by light microscopy and the 
enzyme activities, since decreased or 
absent activity could be observed even 
in cases with partial villous atrophy. 
Similarly, no age dependence could be 
observed in the groups with various 
degrees of villous atrophy.

D i s c u s s i o n

The disaccharidases are sited in the 
vicinity of the microvillous structure 
of epithelial cells lining the mucosal 
surface of the small bowel [10]. This 
adjacent situation makes them vulner
able to various damaging factors. In 
infancy and early childhood there is 
a marked proneness to mucosal abnor
malities and secondary disaccharid- 
ase, chiefly lactase, deficiency after 
enteritis. Differentiation between mu
cosal damage due to enteritis and 
gluten sensitive enteropathy is not 
easy. In doubtful cases a diet contain
ing no disaccharides and gluten may 
be indicated [1]. In case of lactase 
deficiency the ingested lactose cannot 
be split, it thus passes to lower sec

tions of the small bowel, the unsplit 
sugar exerts its osmotic effect on the 
intestinal wall; the hypertonic solu
tion in itself causes cellular damage 
and a decrease of disaccharidase activ
ity [13]. The undigested sugar is 
then fermented by bacteria in the 
colon.

Christopher et al [4] investigated 
the pathomechanism of diarrhoea in 
5 patients affected by lactase defi
ciency: after lactose ingestion they 
found the ileal fluid to have an osmo
lality of 300 mosm/1, and in the stools 
this value was 379 mosm/1. In their 
opinion, the diarrhoea was due to 
altered ileal secretion and colonic ab
sorption. Bacteria] fermentation of 
the unsplit lactose explains the higher 
osmolality in the stools and the fer
mentation products may inhibit the 
absorption of water in the colon.

Disaccharidase activity can be dem
onstrated all along the normal small 
intestine [2], the activity being lower 
in the distal sections. The damaging 
factors rarely cause mucosal damage 
all along the small bowel, in most 
cases there is only a reduction in sugar 
splitting capacity.

In coeliac disease, the villous dam
age is most pronounced in the upper 
part of the small intestine, the ileum 
is usually normal. Since biopsy is 
usually performed in the upper, dam
aged section, an abnormally low en
zyme activity found here does not 
necessarily lead to clinical manifesta
tion of disaccharide maldigestion and 
thus to diarrhoea. This was reflected 
also in our material: diarrhoea was 
mentioned in the history of only 13
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cases (43%) out of 30 children with 
established or suspected coeliac dis
ease.

In our experience, the mere demon
stration of a decreased or absent di- 
saccharidase activity in the jejunal 
biopsy specimen is no indication for 
a lactose-free diet. Elimination of 
lactose is only necessary at initiation 
gluten-free or the diet if diarrhoea has 
occurred in the history. Walker- 
Smith et al prescribe a lactose-free 
diet in coeliac disease only if diar
rhoea appears immediately after an 
oral load of lactose [14]. In coeliac 
patients, biochemical deficiency of 
saccharase or maltase rarely leads to 
clinical manifestations.

Lactose malabsorption does not 
necessarily lead to diarrhoea. Con
versely, it may be a frequent cause 
of abdominal pain. Liebman [cit. 9] 
performed lactose loading in 38 chil
dren with recurrent abdominal pain 
and in 11 of them he found a patho
logical curve. Four weeks of lactose- 
free diet resulted in disappearance of 
the complaints and so it was con
cluded that lactose intolerance maybe 
a major factor in causing recurrent 
abdominal pain in children.

In older children, adult type hypo- 
lactasia or late onset lactase deficiency 
must be taken into consideration. In 
such cases the initially normal lac
tase activity of infancy decreases with 
age. The condition is common in cer
tain races. In Japan, for instance, 
lactase deficiency was revealed in 30% 
of three year old children and in 89% 
of adults by the H 2 breath test based 
on the observation that bacterial fer

mentation of lactose in the colon pro
duces molecular hydrogen [11]. In 
this condition the lactase deficiency 
exists in the presence of a normal his
tology of the jejunal mucosa.

Congenital lactase deficiency has 
to be distinguished from lactose in
tolerance with lactosuria, a condition 
characterized by specific clinical symp
toms appearing after lactose inges
tion. The latter condition is not due 
to deficient enzyme activity but to 
the mucosal leakage of lactose.

A comparison of the light micro
scopic findings with the enzyme activ
ities obtained from the same sample 
allowed the conclusion that with in
creasing villous atrophy the activity 
of the disaccharide-splitting enzymes 
decreases. The most vulnerable was 
lactase, in accordance with data ob
tained by others, but no explanation 
of the phenomenon can be offered. 
It can, however, be seen from Table I 
that the correlation between histol
ogy and enzyme activity is unclear 
since moderate villous atrophy may 
occur with total deficiency of the 
enzymes and, conversely, normal activ
ity is compatible with severe atro
phy of the villi.

Electron microscopy of the micro
villous structure will perhaps be able 
to establish some relationship be
tween morphology and function [7]. 
For the diagnosis of coeliac disease, 
jejunal biopsy before and after gluten 
withdrawal and the estimation of 
faecal fat excretion are fully suffi
cient; thus, routine disaccharidase 
assays are not necessary for the 
purpose.
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Effect of lithium carbonate on the peripheral 
leukocyte count in children suffering 

from haematological malignancies
S M o l n á r  a n d  P  K a j t á r

Department of Paediatrics, University Medical School, Pécs

Effects of lithium carbonate on peripheral white blood cell and 
granulocyte counts were investigated in children treated for acute lympho
blastic leukaemia and non-Hodgkin malignant lymphoma. L i2C 03 given 
orally for two weeks in a single daily dose of 700 mg/m2 caused a significant 
and lasting increase in the peripheral WBC and granulocyte counts and 
increased the granulocyte ratio during induction of remission and main
tenance cytotoxic therapy. Haematologic actions and the long-term effect 
of lithium carbonate are discussed.

Leukocytosis and neutrophil gra
nulocytosis was reported to develop 
in patients treated with LiaC03 for 
manic-depressive psychosis [12, 20]. 
Later lithium has been found effec
tive in reducing the degree and dura
tion of neutropenia in adults receiv
ing chemotherapy for small-cell car
cinoma of the lung [11], carcinoma 
of the prostate [3], Hodgkin and non- 
Hodgkin malignant lymphoma [2], 
acute myeloid leukaemia [17], and in 
children with solid tumours [19].

Since the effects of lithium carbon
ate in adults suffering from lympho
blastic leukaemia are contradictory 
[1, 2] and no examinations were per
formed in children, the present study 
was designed to explore the effects of 
lithium carbonate as supportive treat
ment in children suffering from acute 
lymphoblastic leukaemia.

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

Twenty-one children, 16 boys and 5 
girls, were treated with Li2C 03; 15 patients 
suffered from acute lymphoblastic leukae
mia (ALL) and 6 patients from highly 
malignant non-Hodgkin lymphoma (T- 
lymphoblastoma, nHml). All were in re
mission, and were investigated during 
maintenance cytotoxic chemotherapy, ei
ther according to the therapeutic protocol 
of the Hungarian Leukaemia Study Group 
for Children, which is highly similar to the 
BFM protocol developed by Riehm et al 
[13], or according to the protocol o f Woll- 
ner et al [21]. Another 4 patients were 
treated during the last two weeks of in
duction of remission of ALL. L i2C 03 was 
given in a single daily dose of 700 mg/m2 
orally for two weeks and the cytotoxic 
therapy was not interrupted. During main
tenance therapy prednisone pulse treat
ment had been terminated at least two 
weeks before Li,C03 was given. During 
induction of remission prednisone treat
ment was continued.

Quantitative and qualitative changes in 
peripheral white blood cells (WBC) and 
serum lithium levels were measured. Five 
hundred leukocytes wore counted for the 
differentials. Serum lithium levels were 
determined by atomic absorption method.
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The results were compared either with 
baseline data, measured at the beginning 
of the lithium treatment or with controls. 
Controls receiving identical cytotoxic treat
ment were collected in a randomized 
fashion. Results were compared with an
other lithium study where 400 mg/m1 of 
L i2C 03 was given. Since WBC counts and 
differentials in patients with ALL and 
nHml were not statistically different, the 
two groups were combined for evaluation.

Statistical analysis was done wit!) 
Student’s t test.

R e s u l t s

Serum lithium concentrations of 
our patients (0.72 d; 0.07 mmol/1 and
0.56 ±  0.06 mmol/1 in the 1st and 
2nd weeks respectively) reached ther
apeutic levels (>0.55 mmol/1) [18], 
but remained below the toxic con
centration (>1.5 mmol/1) [18, 19]. 
When only 400 mg/m2 of lithium car
bonate was given, the therapeutic 
range could hardly be reached. As it 
can be seen in Fig. 1, in both groups 
there was a considerable decline of 
the serum lithium level within a 
week.

SeLi 
mM/| л

0.6-

0.2-

Lithium carbonate, given during 
the last two weeks of remission induc
tion therapy, caused a significant 
increase in the number of peripheral 
WBC; a rise in the absolute number 
and ratio of the circulating granulo
cytes at the end of the lithium therapy 
was also observed (Fig. 2).

During maintenance chemotherapy, 
700 mg/m2 of lithium carbonate caused 
a significant and lasting increase in 
the number of peripheral WBC (Fig.
3) . The differences were significant at 
the end of the 1st and 2nd weeks in 
comparison to controls and baseline 
data.

Investigation of the peripheral 
WBC and absolute granulocyte counts 
showed that the increase and dura
tion of granulocytosis was ás high- 
and lasting as that of the WBC (Fig.
4) . The changes of the granulocyte* 
ratio showed that the granulocytosis 
induced by lithium may have been 
responsible for the leukocytosis.

Four patients suffered from viral 
infection and were compared to con-

»  Li2 C0 3 700  m g/m 2 *doy n =13 

X U 2 C 0 3 400  mg/rrd/rJoy n = 10

it - r - i b
6  wks

F ig . 1. Serum lithium level (x +  SE) in patients treated with Li2C03 for two w e e k s
(full line)
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F ie. 2. Effect of L i2C03 treatment (thick line) on WBC (full lino) and granulocyte 
(broken line) counts in the last two weeks of induction of remission of ALL (x +  SE); 
dots, patients treated with Li2C03; eiosses, controls; arrow, bone marrow biopsy; 
* p <  0.05 in comparison to controls ai.d to baseline data. Number in brackets represents

the granulocyte ratio in per cent

•  LÍ2 CO3 700 mg/rAday n=17

Em. 3. Effect of L i2C 03 treatment (full line) on WBC count (x +  SE). * p <  0.06 in 
comparison to controls; ** p <  0.05 in comparison to baseline data
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F ig . 4. Effect of L i2C 03 treatment (thick line) on WBC (full line) and granulocyte 
counts (broken line) (x +  SE). * p <  0.05 in comparison to baseline data. Number 

in brackets represents the granulocyte ratio in per cent

•  Li2C03 treatm ent n=4

F ig . 5. Effect of Li2C 03 treatment (full line) on WBC counts during infection (x  +  SD). 
* p <  0.05 in comparison to controls and to previous data. Number in brackets repre

sents the granulocyte ratio in per cent

trois with similar symptoms. The 
cytotoxic treatment remained un
changed in both groups. Lithium 
treatment did not cause an early 
response, but after the 4th week there 
was a significant increase in the num
ber of WBC in the group treated with 
lithium (Fig. 5). The changes in the 
granulocyte ratio seemed to be similar.

D i s c u s s i o n

In the present study lithium induced 
a significant degree of leukocytosis 
and granulocytosis at the end of treat
ment during induction of remission. 
The increase in the proportion of gran
ulocytes was particularly evident. 
This was in agreement with the ob-
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servations of Bandini et al [1] who 
showed that in adults lithium may 
shorten the duration and mitigate the 
severity of neutropenia during induc
tion of remission of ALL. Casirola et 
al [2] however, could not confirm 
these observations.

Lithium carbonate in a daily dose 
of 700 mg/m2 produced a significant 
leukocytosis in the 1st and 2nd weeks 
with a lasting cell production during 
maintenance cytotoxic therapy. Vari
ous doses of lithium carbonate resulted 
in different serum lithium levels as 
well as in different degrees of leuko
cytosis. Stein et al [18] found that a 
significant degree of leukocytosis could 
be produced only when the serum 
lithium concentration exceeded 0.55 
mmol/1. Such a serum lithium con
centration could only be produced 
when a lithium carbonate dose of 700 
mg/m2/day had been administered. In 
children with solid tumours 400— 600 
mg/m2/day was followed by therapeu
tic lithium levels and a definite in
crease of the WBC count [19]. The 
differences may be explained by the 
lasting suppression of the bone mar
row of patients with haematologic 
malignancies. The correlation between 
the administered dose of lithium car
bonate, the serum lithium level and 
granulocyte production is not linear 
[14, 18] but may be close to it. It has 
been shown that the higher the serum 
lithium level, the longer the elimina
tion half-time, and the greater the 
effect (Minsker et al cit. 7). This 
relationship has been supported by 
experiments performed in mice [6].

The administered dose of lithium

carbonate appears to be important 
[6, 18]. If the serum lithium concen
tration exceeds 1.5 mmol/1, in addi
tion to a rebound leukopenia, one 
has to reckon with an increased risk 
of lithium toxicity. It has been sug
gested that the reduced mature leuko
cyte reserve in the bone marrow result
ing from the release of leukocytes 
facilitates the toxic effect of lithium 
carbonate on the bone marrow [6].

During lithium treatment the ab
solute granulocyte count increased 
significantly in the 1st and 2nd weeks. 
The increase of the granulocyte ratio 
in the differentials was lasting and 
considerable. As to the mechanism of 
these responses to lithium carbonate, 
a direct stimulation of granulocyte 
colonies, enhanced colony stimulating 
activity (CSA), proliferation of the 
granulocyte progenic cells and the 
pluripotential stem cells are the most 
reasonable alternatives [4, 5, 8, 9, 10, 
14].

The changes in the serum lithium 
levels and the long-term effect of 
lithium carbonate could be explained 
by its turnover within the organism, 
and by the dynamics of its elimina
tion. The drug is distributed in the 
whole body water, but crosses cell 
membranes at a slow rate. This ac
counts for the delayed (6-10 days) 
therapeutic response, and the slow 
(2 3 weeks) elimination rate [7, 15]. 
Cytotoxic therapy by affecting cel
lular metabolism may alter the distri
bution and excretion rate of lithium.

It should be emphasized that lith
ium therapy is ineffective in infec
tions, but after its elimination a re
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bound leukocytosis develops. This is 
probably due to the facilitatory effect 
of lithium on the deliberation reac
tion [16] of the bone marrow after 
repression.

In conclusion it can be said that 
in children treated for ALL or non- 
Hodgkin malignant lymphoma lith
ium carbonate in a daily dose of 
700 mg/m2 administered for two weeks 
is capable to induce a lasting and 
significant leukocytosis and granulo
cytosis during remission induction and 
maintenance cytotoxic chemother
apy.

R e f e r e n c e s

1. Bandini G, Ricci P, Visani G, Túra S: 
Lithium carbonate in haematology. 
Lancet 2:926, 1980

2. Casirola G, Invernizzi R, Ippoliti G, 
Pavia G, Bottom A: Li2C 03 effects on 
primitive and secondary neutropenia. 
Haematologica (Pavia) 65:746, 1980

3. Catane R, Kaufman J, Mittelman A, 
Murphy GP: Attenuation o f myelo- 
suppression with lithium. N  Engl J 
Med 197:452, 1977

4. Fernandez LA, MacSween JM: Lithium 
and T cell colonies. Scand J Haematol 
25:382, 1980

5. Friedenberg WR, Marx JJ: The effect 
of lithium carbonate on lymphocyte, 
granulocyte and platelet function. Can
cer 45:91, 1980

6. Gallicchio VS, Chen MG: Modulation 
o f murine pluripotential stem cell pro
liferation in vivo by lithium carbonate. 
Blood 56:1150, 1980

7. Goodnick PJ, Fieve RR, Meitzer HL, 
Dünner DL: Lithium elimination half- 
life and duration of therapy. Clin Phar
macol Ther 29:47, 1981

8. Harker WG, Rothstein G, Clarkson 
D R , Athens JW, Macfarlane JL: En

hancement of colony stimulating activ
ity production by lithium. Blood 49: 
263, 1977

9. Lancet editorial. Lithium in haematol
ogy. Lancet 2:626, 1980

10. Lewitt LJ, Quesenberry PJ: The effect 
of lithium on murine hematopoiesis in 
a liquid culture system. N Engl J Med 
302:713, 1980

11. Lyman GH, Williams CC, Preston D: 
The use of lithium carbonate to reduce 
infection and leukopenia during sys
temic chemotherapy. N Engl J Med 
302:257, 1980

12. Radomski JL, Fuyat HN, Nelson AA, 
Smith PK: The toxic effects, excretion 
and distribution of lithium chloride. 
J Pharmacol Exp Ther 100:429, 1950

13. Riehm H, Gadner RH, Welte К: Die 
West-Berliner Studie zur Behandlung 
der akuten lymphoblastischen Leukä
mie des Kindes. Erfahrungsbericht nach 
6 Jahren. Klin Paediatr 189:89, 1977

14. Rothstein G, Clarkson DR, Larsen W, 
Grosser BI, Athens JW : Effect of 
lithium on neutrophil mass and pro
duction. N  Engl J Med 298:178, 1978

15. Singer I, Rotenberg D: Mechanism of 
lithium action. N Engl J Med 289:254,
1973

16. Spiers ASD: Blood abnormalities dur
ing leukaemia treatment. Lancet 1:674,
1974

17. Stein RS, Flexner JM, Gräber SE: 
Lithium and granulocytopenia during 
induction therapy of acute myelogen
ous leukemia. Blood 54:636, 1979

18. Stein RS, Howard CA, Brennan M, 
Czorniak M: Lithium carbonate and 
granulocyte production. Cancer 48: 
2696, 1981

19. Steinherz PG, Rosen G, Ghavini F, 
Wang Y, Miller DR: The effect of 
lithium carbonate on leukopenia after 
chemotherapy. J Pediatr 96:923, 1980

20. Tisman G, Herbert V, Rosenblatt S: 
Evidence that lithium induces human 
granulocyte proliferation, elevated se
rum vitamin B 12 binding capacity in 
vivo and granulocyte proliferation in 
vitro. Br J Haematol 24:767, 1973

21. Wollner NP, Burchenal JH, Lieber- 
man PH, Exelby PR, D ’Angio GJ, 
Murphy ML: Non-Hodgkin’s lymphoma 
in children. Cancer 37:123, 1976

Received August 5, 1982

S M o l n á r  MD 
József A. 7 
H-7623 Pécs, Hungary

Acta Paediatrica Hungarica 24, 1983



Acta Paediatrica Hungarica, 24 (2 ) ,  pp. 143 148 (1983)

Fetal alcohol syndrome: amino acid pattern
R  TlCHÁ,1 J  Sa NTAVY,2 and Z Matlocha3

Infants’ Institute OUNZ1, Department o f Human Genetics2, and Second Department of 
Internal Medicine3 Palackÿ University, Olomouc, Czechoslovakia

A study of the serum amino acid concentrations in 6 children with 
the fetal alcohol syndrome revealed significant changes in their pattern, 
i.e. a decrease in hydroxyproline and proline (indicating disorders in skeletal 
development) and an increase especially in the alanine, leucine, isoleucine 
and tyrosine levels (indicating probably a damage to CNS development).

It is well established that alcohol 
is a teratogenic factor and that its 
abuse by mothers during gestation 
may lead to delivery of a defective 
child. Confirmatory evidence in that 
respect has been provided by detailed 
clinical and experimental studies pub
lished in many countries during the 
past 10 years, ever since a correct 
description of the fetal alcohol syn
drome (FAS) had been given [3, 
4].

The result of the intrauterine effect 
of alcohol is a defective somatic and 
mental development. The mental re
tardation is ascribed to structural 
changes in the brain produced during 
embryogenesis. Clarren et al. [1] dem
onstrated disorders in migration of 
neuronal and glial elements in the 
brain at autopsy of 4 children born 
to chronic alcoholic mothers. During 
the late fetal period alcohol is said 
to cause changes in the biochemism 
of the brain which result in behaviour
al disorders of the child during the 
postnatal period [7, 8]. Ellis and 
Krsiak [2] found in young rats fed 
with alcohol a low serotonin concen

tration in the brain. These young 
rats showed behavioural disorders 
manifesting with increased aggressiv- 
ity, increased locomotor activity and 
decreased learning ability. Véghelyi 
et al [9] studied the question why 
some heavy drinkers give birth to 
healthy offspring while others who 
drink much less give birth to children 
with FAS. These authors could show 
that an involvement of the human 
fetus occurs in those women in whom 
after the intake of alcohol the level 
of acetaldehyde rises above 40 ymol 
[9, 10]. The mechanism of develop
ment of mental disorders in children 
with FAS is still obscure.

Involvement of the child’s organism 
in FAS is of a general nature. Not 
only development of the brain is 
affected but also the growth and devel
opment of the skeleton, and this may 
justify the conclusion that in FAS a 
disturbance of the whole metabolism 
occurs. In the present study an at
tempt has been made to clarify these 
disorders by determination of the 
amino acid spectrum in the blood 
serum of children with FAS.
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R eports of  Ca se s

Of a total of 24 children with FAS, 
born to 12 alcoholic m others and fol- 
lowed-np since 1978, a n d in  6 children 
12 to  36 months of age, the serum 
amino acids have been studied by 
chromatography on ion exchangers 
(autom atic amino acid analyser 
AAA8881 Mikrotechna, Prague).

Psychological exam ination was re
peatedly carried out in all the children, 
up to 3 years of age b y  th e method of 
Brunet-Lezine (DQ), and above 3 
years of age by the m ethod of Ter- 
man-M erill (IQ) .The electrolyte house
hold and liver function tests showed 
normal values and chromosomal exam
inations revealed a normal karyo
ty p e  in every child. The investigated  
children showed the following mani
festations of FAS.

Patient 1. B. Z., a girl born in 1976 
was the first child o f a 23-year-old 
mother who since more than  3 years 
and throughout the entire course of 
th e pregnancy consumed a daily mean 
of 150 g of absolute alcohol. The child 
was born without com plications, with 
a birth-weight of 1500 g, length 42 cm. 
Apgar score 10. She showed since 
birth an increased irritability , tremor 
of the extremities, and w eak sucking. 
A t the age of 3 years her weight 
was only 9500 g and her height, 90 
cm. B oth  values were under the 3rd 
percentile and the head circum
ference was 46 cm (-1 SD). She had 
generalized hypotonia, hypertelorism, 
indistinct philtrum, gothic pal
ate; fine light hair, hypoplastic

slowly growing nails, slight arachno- 
dactyly on the hands, hypoplastic 
labia maiora with a moderate men
tal retardation (IQ =  80) and con
spicuous hyperactivity. The blood 
amino acid spectrum showed changes 
(Table I).

A t 5 years of age, growth was below  
the 10th percentile, the peculiar ap
pearance of the face persisted. The 
girl is m entally retarded, unconcen
trated, jittery, especially failing in 
manual skills.

In  1979, the mother at 40 weeks 
gestation gave birth to a second child. 
The birth weight was 2100 g, the 
length 48 cm. At 3 years of age, the 
girl had cranio-facial dysmorphism  
with microcephaly (head circumfer
ence 44 cm =  — 3 SD). The growth 
values were under the 3rd percentile, 
the IQ was repeatedly around 50.

Patient 2. The male patient Ch. M. 
was born in 1976 as the eleventh child 
of a 36-year-old chronic alcoholic 
mother w ith 6 years history of alco
hol abuse. During her last gestation  
she consumed a daily mean of 180 g, 
of absolute alcohol. The child was 
delivered without complications, with  
2250 g w eight and 44 cm length. The 
gestational tim e was not known. The 
1 and 5 min Apgar score was 7 and 9, 
respectively. There were signs of im 
m aturity.

On admission, at 5 months of age, 
the weight was 3330 g, the length 47 
cm, psychom otor development was 
retarded, the developmental quotient 
DQ =  50. The child had an anoma
lous appearance, antimongoloid slant
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of palpebral fissures, ptosis of right 
eyelid, strabismus, hypoplastic phil- 
trum, thin upper vermilion border, 
gothic palate, strikingly low-set ears, 
fine light hair, spoonlike deformation 
of toe-nails, clinodactyly of both fifth 
fingers, hypospadias and fovea coc- 
cygea. X-rays showed a considerably 
retarded ossification, microphalangia 
of the toes on both feet.

Growth was always under the 3rd 
percentile, at 12 months of age the 
weight was 5000 g, at 24 months 
6000 g, with 74 cm length, at 4 years 
of age it was 10 kg with 87 cm length. 
Psychomotor development was re
tarded, at 4 years of age the IQ was 
50. The amino acid levels at 3 years 
of age are given in Table I.

On examining the family in 1978, 
we found that it consisted of two dif
ferent groups of children. The first 8 
siblings were born at term with a birth 
weight above 3000 g, they had dark 
hair and developed well both somati
cally and mentally. The three young
er siblings born between 1973 and 
1976 were small-for-dates, had light 
hair, delayed psychomotor develop
ment and growth deficiency. These 
three children were diagnosed as hav
ing FAS.

P a tie n t 3 . P. V. a girl, was born in 
1979 as the second child of a 23-year- 
old mother with a 5 year history of 
alcoholism. She consumed a daily 
mean of 120 g of absolute alcohol. 
Delivery was without complications, 
birth-weight 2130 g, length 43 cm, 
estimated gestational age was 33 
weeks. At 6 months the baby had

severe psychomotor retardation, hypo- 
tonicity, cranio-facial dysmorphism, 
nail hypoplasia, growth retardation. 
At 6 months she weighed 4500 g, at 
12 months 7100 g, at 18 months 8200 
g, with 71 cm length and a head cir
cumference of 44 cm ( — 1 SD), values 
under the 3rd percentile.

The amino acids at 18 months are 
given in Table I. At 2 years of age 
the child was severely underdeveloped, 
jittery, could not yet walk, her ver
balization was unintelligible.

The first sibling, a girl born in 1977 
with 2300 g and 46 cm length was 
raised by the grandparents. Accord
ing to their information the child is 
severely underdeveloped, somewhat 
jittery, with retarded psychomotor 
development.

P a tie n t  4 . L. M., a boy born in 1978 
was the third child of a 30-year-old 
mother with an 8 year history of 
alcohol abuse who up to the 4th month 
of gestation drank a daily mean of 
150 g of absolute alcohol. After the 
gravidity had been confirmed she re
stricted somewhat her alcohol intake. 
Delivery at 38 weeks gestation, birth- 
weight 2600 g, length 47 cm, Apgar 
score 10. At 8 months of age, the 
child had marked muscle hypotonia, 
his weight was 7900 g, length 70 cm, 
head circumference 43 cm. The facial 
characteristics were a hypoplastic na
sal bridge, anteverted nostrils, short 
palpebral fissures, low-set ears. He 
had a ventricular septal defect. At 
12 months the weight was 8300 g, the 
length 68 cm, corresponding to the 
3rd percentile. He began to stand up
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T a b l e  I

Serum amino acid concentrations (,umol/l)

Cys
1OH

Tau Asp Hyp Thr Asn Glu Gin Pro Gly Ala a t

Normal 0-20 14-215 0-17 32 114-335 45 20-106 537-888 106-277 223-509 235-409 0-28

B . z . 0 163 10 0 186 2 8 5 385 73 195 617 0

C h. M. 0 26 0 0 113 0 201 934 14 2 7 4 690 0

P .  V . 0 71 34 2 201 13 7 2 541 11 511 703 4

L .  M . 0 286 21 0 158 33 101 8 56 0 3 04 1 02 0

D . S. 14 20 9 2 0 171 41 6 5 1 63 9 42 353 762 0
H .  M . 0 201 53 0 207 33 122 358 16 241 770 0

M ean
v a lu e s 2 159 20 0 173 20 205 6 19 26 3 13 607 0

I ta lic s :  decreased  v a lu e  
B o ld  face: increased  v a lu e

at 2 years of age. X-rays revealed 
kyphosis, thoracic asymmetry, and 
other changes. For the blood amino 
acid values see Table I.

The first sibling, a girl born in 1967 
with 2900 g and 48 cm length, is 
healthy with a normal appearance 
and intelligence. The second sibling, 
a boy born in 1976 has already the 
typical characteristics of FAS : a birth 
weight of 2100 g, length 44 cm, marked 
craniofacial dysmorphism with low- 
set ears, a heart defect, pigeon breast, 
clinodactyly of the fifth finger, campto- 
dactyly on right hand, a cavernous 
haemangioma, fovea coccygea, etc. 
At 5 years of age his growth remains 
below the 3rd percentile, mental de
bility and hyperactivity. Throughout 
this pregnancy, the mother drank a 
daily mean of 180 g of absolute 
alcohol.

P a t ie n t  5 . D. S., a boy was born in 
1978 as the fourth child of a 37-year-

old mother with an 8 year history of 
alcoholism. During this pregnancy 
she consumed a daily mean of 150 g 
of absolute alcohol. Delivery from 
breech presentation,birth-weight 1850 
g, length 47 cm. At birth, the infant 
showed slight signs of immaturity, 
the Apgar score was 10. He had short 
palpebral fissures, a large nasal bridge, 
a long, flat philtrum, a thin vermilion 
border, low-set ears, nail hypoplasia, 
retention of testicles, scrotal hernia, 
generalized hypotonia and deformed 
lower extremities.

At 12 months of age the weight was 
6300 g, at 2 years 8800 g with 77 cm 
length, values below the 3rd percen
tile. Defective psychomotor develop
ment, DQ =  60-70. The serum amino 
acids showed abnormal values (see 
Table I).

The first two siblings are normal 
and healthy. The third sibling, a girl, 
was born at term in 1972 from an 
uncomplicated gestation, with a birth-
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in children with FAS

Val 1/2
Cys Met He Leu Tyr Phe /3-Ala Orn Lye His Arg Ser

80-245 70-168 9-41 26-52 47-109 41-99 41-110 0-14 49-151 114-268 48-114 21-87 94-242

44 3 70 63 113 в 92 94 0 34 100 41 и 195

301 91 50 125 147 59 8 0 11 256 54 15 20

4 5 3 100 54 78 2 0 4 159 20 0 23 285 16 2 0 193

109 20 71 107 121 101 51 0 8 103 88 101 201

35 6 21 77 63 2 2 5 128 87 0 91 283 48 125 2 2 4

42 8 4 2 68 153 2 5 8 191 9 0 143 285 115 105 2 5 4

3 4 8 57 64 90 160 122 45 0 52 219 60 63 181

weight of 2400 g and 45 cm length. 
At 7 years of age, she was mentally 
backward, she had mutism, encopre- 
sis and enuresis. Her growth persisted 
under the 3rd percentile.

In 1980 a fifth child was born, with 
1600 g birth-weight and 41 cm length 
and the characteristics of FAS with 
the same cranio-facial dysmorphims as 
his older brother D. S., and some 
other changes. His growth persists 
under the 3rd percentile, he is hyper
active and mentally deficient with a 
DQ of 50.

P a tie n t  6. H. M., a boy born in 1978 
was the second child of a 33-year-old 
chronic alcoholic mother. Since 6 
years and also during her pregnancy 
she consumed a daily mean of 240 g 
of absolute alcohol. The baby’s birth 
weight was 3250 g, his length, 50 cm. 
Since birth the infant has shown in
creased irritability and disorders in 
food intake. To unusual situations he

reacted with increased tremor up to 
convulsions of the upper extremities. 
He has a conspicuous epicanthus, 
strabismus, hypoplastic philtrum, 
gothic palate, heart defect, umbilical 
hernia, and generalized hypotonia. 
He has a slight cerebellar dysfunc
tion and began to walk at 2 years of 
age. For the amino acid values see 
Table I. At 4 years of age, growth 
was at the 10th percentile, the IQ was 
55 with severe psychomotor insta
bility.

The first child, born in 1971, is 
somatically healthy and mentally 
well-developed.

R e s u l t s

Table I shows the values for the 
individual amino acids. The first 
line contains the levels obtained in 
matched controls to facilitate com
parison with those of the affected 
children.

Acta Paediatrics Hunjarica 24s 1983



148 В Tichá et al: Fetal alcohol syndrome

From Table I it is evident that 
abnormal levels occurred in every 
examined child. Proline and hydroxy- 
proline were considerably decreased 
to approximately 1/10 of the normal 
while the levels of alanine, valine, 
methionine and isoleucine were in
creased. The concentration of leucine 
was increased in 5 children, that of 
tyrosine in 4 children, both by 50- 
100%. It was not possible to find a 
relationship between these values and 
the clinical symptoms.

D isc u ssio n

Decreased hydroxyproline and pro
line values are usually associated 
with disturbances of growth and 
development of the supporting appa
ratus. This might be due to a distur
bance of collagen and elastin metab
olism. Still, the cause of the altera
tion is not clear and some distur
bance in liver metabolism induced by 
alcohol might be assumed. Also, the 
increased concentration of tyrosine, 
leucine and isoleucine has a negative 
effect on development of the central 
nervous system and this damage to
gether with the morphological 
changes, may ebeit the neuropsychic 
symptoms in children with FAS. 
Further studies are, however, re

quired to clarify the meaning of the 
affected amino acid pattern and also 
its eventual use in diagnostics.

R e f e r e n c e s

1. Clanen SK, Alvord EC, Sumi SM, 
Streissguth AP, Smith DW: Brain mal
formations related to prenatal exposure 
to ethanol. J Pediatr 92:64, 1978

2. Ellis J, KrSiak M, Pöschlová N : Effect 
of alcohol given at different periods of 
gestation on brain serotonin in off
spring. Activ Nerv Sup 20:287, 1978

3. Jones KL, Smith DW, Ulleland C, 
Streissguth AP: Pattern of malforma
tion in offspring of chronic alcoholic 
mothers. Lancet 2:1267, 1973

4. Jones KL, Smith DW: Recognition of 
the fetal alcohol syndrome in early in
fancy. Lancet 2:999, 1973

5. Mamunes P, Prince PE, Thornton NH, 
Hunt PA, Hitchcock ES: Intellectual 
deficits after transient tyrosinemia in 
the term neonate. Pediatrics 57:675, 
1976

6. Menkes JH, Welcher DW, Levi HS, 
Dallas J, Gretsky NE: Relationship of 
elevated blood tyrosine to the ultimate 
intellectual performance of premature 
infants. Pediatrics 49:218, 1972

7. Rosett LH, Snyder P, Sander LW, 
Lee A, Cook P, Weiner L, Gould J: 
Effects of maternal drinking on neo
nate state regulation. Dev Med Child 
Neurol 21:464, 1979

8. Streissguth AP, Landesman-Dwyer S, 
Martin JC, Smith DW: Teratogenic 
effects of alcohol in human and labo
ratory animals. Science 209:353, 1980

9. Véghelyi P, Osztovics M, Kardos G, 
Leisztner L, Szaszovszky E, Igali S, 
Imrei J: The fetal alcohol syndrome: 
symptoms and pathogenesis. Acta pae- 
diatr Acad Sei Hung 19:171, 1978

10. Véghelyi PV, Osztovics M: The alcohol 
syndromes: The recombigenic effect of 
acetaldehyde. Experientia 34:195, 1978

Received September 5, 1982

MUDr. R  T ichá

Dr. Heyrovského 23
775 00 Olomouc. Czechoslovakia

A d a  Paediatrica Hungarica 24, 1983



Acta Paediatrica Hungarica, 24 (2 ), pp. 149 157 (19S3)

Isolation and physicochemical properties 
of an adenosine-rich gluten fraction

M Sza b o lc s , S Csorba1 anrl M H a u c k 2
Contrai Research Laboratory, 'Department of Paediatrics and institute of Biochemistry 

University Medical School, Debrecen

Gluten proteins were isolated from the 0.01 mol acetic acid extract 
of bread. It was observed that precipitation of gluten px-ovoked by 200 inM 
NaCl could partly be inhibited by adenosine. Based on this finding a method 
for isolation of the gluten fraction resisting saline precipitation in the pre
sence of adenosine was elaborated. This fraction termed by us gluten-A-S, 
was found to have a lower glutamine -f- glutaminic acid and a higher proline 
and phenylalanine content than gluten. By sodium dodecylsulphate poly
acrylamide gel electrophoresis gluten-A-S was shown to contain components 
of 68 000 and 34 000 dalton molecular weight after mercaptoethanol treat
ment while without the latter it contained a component of 74 000 dalton. 
The absorption maximum of the compound is at 260 nm; Е280шп/Е 2в0шп =  
0.5. In accordance with previous findings, gluten-A-S was found to contain 
50—100 nmol adenosine per mg protein in a strong binding.

It seems that in addition to the small amount of tightly bound aden
osine, gluten-A-S contains a larger quantity of adenosine loosely bound 
to the protein.

The physiological effects of dissociable adenosine bound to gluten 
and its possible role in the pathomechanism of gluten sensitive enteropathy 
is discussed in detail.

In previous studies it was shown 
that certain fractions of gluten pro
teins (gliadine, glutenine) fail to pre
cipitate under the effect of 200 mM 
NaCl if various purine derivatives 
(caffeine, adenosine, adenosine tri
phosphate, etc.) are added [11], in 
other words the gluten proteins be
come partly soluble probably as a 
result of interaction between them 
and the purine derivative.

Adenosine isolated from gluten ex
tracts has been incriminated for the 
inhibitory effect of gluten proteins 
on intestinal peristalsis [8]. Since glu
ten preparations were found to con
tain purine or pyrimidine derivatives

[10] it seemed logical that protein- 
bound purine or pyrimidine derivatives 
liberated in the intestine might slow 
down bowel movements by inhibiting 
acetylcholine production, i.e. they 
might play some role in the patho
mechanism of coeliac disease.

For this reason we examined the 
nature of gluten protein adenosine 
bonds by measuring some physico
chemical properties (molecular 
weight, absorption spectrum, amino- 
acid composition, etc.) of the gluten 
fraction resisting precipitation by 200 
mmol/1 NaCl in the presence of adeno
sine. In this paper the results of that 
study are described.
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M a t e r i a l s  a n d  M e t h o d s

Gluten was used in the experiments as 
in a previous study [11] the highest quan
tities o f  protein were found in the super
natant after precipitation by 200 mraol/1 
NaCl in the presence of adenosine, if  non- 
fractionated gluten was used.

Preparation of gluten from bread. Slices 
of 200 g  wheat bread were extracted by 
1000 ml o f a solution containing 10 mmol/1 
acetic acid and 0.8 mmol/1 sodium azide at 
room temperature under continuous stir
ring for four hours. The mixture was then 
kept at 4 °C for 14-16 h, thereafter centri
fuged at 2000 g at 4 °C, for 60 min. The 
precipitate was discarded, the volume of 
the supernatant was measured, and under 
continuous stirring solid sodium chloride 
was added to a final concentration of 
200 mmol/1. The mixture was kept at 0 °C 
for 4-5 h, thereafter centrifuged at 2000 g 
for 60 min. The supernatant containing 
mainly starch and saline soluble proteins 
was discarded, the precipitate was redis
solved in about 100 ml of the extraction 
solution, then solid NaCl was added up to 
a final concentration of 200 mmol/1. After 
standing for some hours, centrifugation, 
discarding the supernatant, redissolution 
of the precipitate in acetic acid plus sodium 
azide, addition of salt, and centrifugation 
were repeated. The last precipitate was dis
solved in the extraction fluid in a quantity 
to obtain a protein concentration of 3— 
5 mg/ml. In order to remove the undis
solved proteins the mixture was centri
fuged at 40 000 g for 40 min (Beckman 
L3-50 preparation centrifugue, Ti 60 rotor). 
The precipitate was discarded and the 
clear supernatant containing the gluten 
protein was kept at — 20 °C until used.

Adenosine treatment of gluten protein. To 
36 ml solution containing 0.6—0.7 mg pro- 
tein/ml, 310 mg adenosine was added. To 
promote solution of the latter, the mixture 
was continuously stirred at 37 °C, the final 
concentration of adenosine was thus 30 
mmol/1. The solution was kept at room tem
perature for 30 min, 36 ml 400 mmol/1 NaCl 
was added, the mixture was kept in ice- 
water for 2-4 h and then centrifuged at 
40 000 g at 0 °C for 40 min. The precipitate 
was redissolved in a solution containing 
10 mmol/1 acetic acid and 0.8mmol/l sodium 
azide and dialysed against the same fluid 
in order to remove the excess adenosine. 
The precipitated protein was termed glu- 
ten-A-P, the supernatant protein gluten- 
A-S. To remove the remaining adenosine, 
the mixture was dialysed 8 times against 
2 1 of ion-free water which was changed

first after 4 h, then after each twelve 
hours.

Demonstration of adenosine in gluten-A- 
S  was carried out by paper chromatography 
using isopropanol-ammonia-water, 7 : 2 : 1. 
After chromatography the paper was dried, 
the spot of adenosine clearly separated 
from protein was localised under UV-light, 
cut out and eluted in 0.1 N HC1. The con
centration of adenosine was determined by 
measuring optical density at 259 nm, and 
the adenosine content in nmol of 1 mg 
gluten-A-S was calculated.

Amino acid analysis. The amino acid 
composition of all preparations was deter
mined by help of a Lys (Chinoin) amino 
acid analyser as described previously [10].

Sodium dodecylsulphate polyacrylamide 
gel electrophoresis at pH 7. Samples con
taining 50-100 mg protein were mixed in a 
ratio of 1 : 1 or 1 : 2 with incubation solu
tion containing 0.01 M sodium phosphate 
pH 7, 5% sodium dodecylsulphate, 1% 
mercaptoethanol (“-(-MCE”) or without 
this latter compound (“ — MCE”), 0.005% 
bromophenol blue and 40% glycerol; these 
were incubated at 100 °C for 5 minutes, 
quantitatively transferred under electrode 
buffer onto the top of the gel columns. 
Electrophoresis, staining and removal of 
excess stain were carried out according to 
Weber and Osborn [13]. The reference 
proteins used as standards were, bovine 
serum albumin (molecular weight: 68 000 
dalt on), IgG (“+MCE”): 50 000 resp. 
23 000, “ — MCE”: 160 000 dalton), and 
ovalbumin (molecular weight: 42 000 dal
ton) as described in detail elsewhere [10].

Determination of absorption spectra and 
protein content. Tbe absorption spectrum 
of proteins was examined in an Opton PM 
2 DL spectrophotometer. The protein con
tent was measured by the method of Lowry 
et al [6]. The calibration curve was con
structed by the use of known quantities 
of bovine serum albumin. All determina
tions were carried out in 4—5 parallel 
samples. The results were nearly identical, 
in the Table and Figures one typical ex
periment each is shown.

All reagents were of analytical purity 
produced by Reanal (Budapest), with the 
exception of adenosine which was a prod
uct of Serva (Heidelberg).

R e s u l t s

In the first series of experiments 
the effect of various adenosine /miol/ 
protein mg ratios on the précipita-
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Fig. 1. Precipitation of gluten by 200 mM NaCl in the presence of various gmol adeno- 
sine/mg protein ratios. See text for details

tion of gluten in 200 mmol/1 NaCl was 
investigated. Samples containing glu
ten, sodium chloride and various 
amounts of adenosine were centri
fuged at 2000 g  for 60 minutes and 
the protein content of the precipitate 
was determined [6]. As can be seen 
from Fig. 1, precipitation of gluten 
by 200 mmol/l NaCl decreased with the 
increase of the adenosine/protein ratio 
from 0 to 50 pmol/mg. Over 50 /miol/ 
mg there was no further change, so 
that in subsequent experiments a 
ratio of 45-50 pmol/mg protein was 
applied.

Table I shows the results of amino 
acid analysis. The composition of 
gluten-А-P is similar to that of non- 
fractionated gluten and this explains 
the fact that like gluten-gluten-A-P 
is soluble only in acetic acid. Gluten- 
A-S greatly differs from both gluten- 
A-P and gluten in this respect. In 
gluten-A-S there is less glutaminic 
acid -f- glutamine, while its proline 
content exceeds 1.4 times and its

T a b le  I
Amino acid composition of gluten, 

gluten-A-P and gluten-A-S

Amino acid
Gluten Gluten-A-P Gluten-A-S

mol per cent

Lys 2.30 2.6 0.73
His 1.10 1.1 1.36
Arg 1.60 1.7 0.94
AspAAsn 2.00 1.5 4.38
Thr 1.80 1.7 2.76
Ser 4.80 4.8 6.81
Glu+Gln 42.10 40.0 34.3
Pro 17.90 19.7 24.3
Gly 2.90 3.8 2.89
Ala 2.40 2.4 1.1
Val 3.00 2.3 1.3
Met 0.90 0.8 0.87
lie 3.60 3.8 2.78
Leu 6.90 5.4 4.42
Tyr 2.70 1.8 1.1
Phe 6.00 6.7 9.7

phenylalanine content nearly twice 
the corresponding values of gluten. 
The g lu ten -A -S  preparation too has

Acta Paediatrica Hungarica 24, 1„83



152 M  Szabolcs et al: Adenosine-rich gluten

Fig. 2. Stained preparations of gluten (1,4), gluten-A-P (2,5) and gluten—A-S (3,6) 
after sodium dodecylsulphate polyacrylamide gel electrophoresis. Pictures 4, 5 and 6 
represent preparations pretreated with heat (100 °C) and mercaptoethanol for 5 minutes. 

With preparations 1 — 3 no mercaptoethanol was applied

a different solubility: it is soluble in 
water and saline.

The preparations were tested for 
homogeneity by sodium dodecylsul
phate polyacrylamide gel electropho

resis. The first three sections of Fig. 2 
show the composition of preparations 
heat treated in an incubation fluid 
not containing mercaptoethanol 
(“—MCE”); the second three sections

Table  II

Molecular weight of components obtained by sodium dodecylsulphate polyacrylamide 
gel electrophoresis o f gluten, gluten-A-P and gluten-A-S

Preparation Incubation fluid

Component

1 2 3 4 5 6 7

Molecular weight, 103 dalton

Gluten -MCE 97 83 74 56 49 40 34.5
+MCE 74 66 60 49 43 38 32.5

Glu-A-P -MCE 97 82 — 56 48 39 34.5
-I MCE 73 65 — 47 43 36 32.6

Glu-A-S MCE — — 74 — — — —
-(-MCE — — 58 — — 34* 31*

* traces
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show the corresponding pictures ob
tained in “+MCE” experiments; here 
the eventual disulphide bonds have 
been subjected to reduction. The 
results of both types of pretreatment 
are summarized in Table II. This 
shows the following facts. On electro
phoresis gluten separated into seven 
components different in molecular 
weight. Pretreatment with mercapto- 
ethanol did not increase their number, 
but changes occurred in their molec
ular weight. This points to changes 
in molecular shape induced by disul
phide bond reduction within the poly
peptide chain, resulting in a decrease 
of molecular weight, as it has already 
been assumed [1, 12]. The third frac
tion counted from the top of the gel 
column of non-fractionated gluten,

which originally had a molecular 
weight of about 74,000 dal ton and 
5800 respectively 38,000 dalton after 
mercaptoethanol reduction, appeared 
in the supernatant (gluten-A-S) and 
was thus missing from gluten-A-P.

Polyacrylam ide gel electrophoresis 
w ithout SDS treatment by the method 
of Davis [3] described in detail earlier
[2] revealed that the gluten-A-S pro
tein (Fig. 3, 3) mainly consists of glu
ten fraction I (Fig. 3, 1) sited next 
the cathode. Correspondingly, gluten- 
A-P (Fig. 3,2)  contains comparatively 
small amounts of fraction I while 
fractions II and III dom inate in it.

The absorption spectrum of gluten- 
A-S and gluten-A-P was examined  
and compared with that of non-frac- 
tionated gluten (Fig. 4). The maxi-

+
1

w

2
Fict. 3. Testing for homogeneity of gluten (1), gluten-A-P (2) and gluten-A-S (3) by 
polyacrylamide gel electrophoresis without sodium dodecylsulphate, according to the

method of Davis (3)
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F ig . 4 . Absorption spectra of gluten (crosses), gluten-A-P (dots) and gluten-A-S (circles)

plcm
^>59nm

F ig . 5. Extinction values measured at 259 nm in th e  dialysing water of gluten-A-S, 
plotted against time and volume o f dialysing fluid. The numbers in brackets next the 
points representing the individual extinction values indicate the cumulative volume of

dialysing fluid

mum of gluten and gluten-A-P lies 
at 275 nm while with gluten-A-S the 
highest extinction was found at 260 
nm. This suggests that the adenosine 
binding component is in the super
natant. As described in the methodo

logical section, 1 mg gluten-A-S con
tains 50-100 nmol adenosine.

When dialysis was performed in 
order to remove adenosine, about 
70-72 ml of the supernatant was dia
lysed against 2 1 cold ion-free water
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first for four hours, then seven more 
times for 12 hours each. The optical 
density of each 2 liter dialysis frac
tion was measured at 259 nm in order 
to determine its adenosine content. 
Fig. 5 shows the results; here the 
extinction values are plotted against 
time, the numbers in bracket repre
sent the cumulative volume of the 
dialysing water. It can be seen that 
the adenosine concentration did not 
decrease gradually between the 4th
(8) and 5th (10) fractions and adeno
sine was not practically removed 
from the gluten-А-S, while between 
the 5th (10) and 6th (12) fractions the 
adenosine concentration decreased 
nearly to zero. From this it was 
concluded that gluten-A-S contains 
adenosine combining sites different 
in strength.

D i s c u s s i o n

It has been shown [10] that gluten 
protein preparations contain purine or 
pyrimidine derivatives (nucleic acids, 
nucleotides, nucleosides or bases). 
Robinson et al [8 ] isolated adenosine 
from gluten extract by chromatog
raphy and electrophoresis and showed 
that it was the factor responsible for 
the inhibitory effect of gluten pro
teins on intestinal peristalsis. It may 
thus be anticipated that purine or 
pyrimidine derivatives bound to glu
ten proteins and liberated in the bowel 
are capable of inhibiting acetylcholine 
production and in this way intestinal 
motility may play some intermediary 
role in the pathomechanism of coeliac 
disease.

Salt precipitability of gluten pro
teins decreases when adenosine is 
added to the medium (Fig. 1). This 
led us to the idea that a protein com
ponent containing adenosine and sol
uble in saline could be isolated. Such 
a fraction may be useful in immuno
logical and inhibition experiments 
where solubility at various pH values 
is an important requisite.

We succeeded in isolating a gluten 
fraction soluble in saline at various 
pH values by salt fractionation of glu
ten in the presence of adenosine. This 
fraction, gluten-A-S, differs from glu
ten and gluten-A-P by its amino acid 
pattern: it contains less glutamine 
and glutaminic acid and more proline 
and phenylalanine (Table I). Also, 
the sum of apolar amino acid (Pro, 
Gly, Ala, Val, Met, Ile, Leu, Phe) con
centrations is higher in gluten-A-S 
(47.7%) than in gluten (41.6%) or 
gluten-A-P (43.9%). In spite of the 
higher participation of apolar amino 
acids, gluten-A-S has a better solubil
ity in water or saline.

Sodium dodecylsulphate polyacryl
amide gel electrophoresis revealed the 
presence of a component with a molec
ular weight of 74,000 dalton and, 
after pretreatment with mercapto- 
ethanol, two fractions weighing 58,000 
and 34,000 dalton, respectively, were 
obtained.

The absorption maximum of gluten 
and gluten-A-P is at 275 nm, that of 
gluten-A-S at 260 nm. The latter may 
be due to the adenosine bound to glu
ten-A-S, or to a high participation of 
phenylalanine in the protein struc
ture. The second possibility can be
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excluded since a high phenylalanine 
content leads to four maxima, at 253, 
259, 265 and 269 nm [4]. Since the 
gluten-A-S preparation has a single 
maximum at 260 nm and the presence 
of adenosine in a quantity of 50 nmol/ 
mg protein can be demonstrated, it 
may be regarded as proven that glu
ten-A-S (with a ratio E280nm/Ese0um =  
=  0.5) does in fact contain adenosine.

In some preliminary experiments 
the eventual inhibitory effect of glu
ten-A-S was tested; it exerted no or 
hardly any effect on the acetylcholin
esterase of the fragmented sarcoplas
mic reticulum isolated from the muscle 
tissue of the fish Amiurus nebulosus 
(this preparation has a very high 
enzyme activity: 1-2 unml acetyl
choline per mg protein/minute) [9], 
nor on the adenosine-triphosphatase 
activity of actomyosin isolated from 
rabbit muscle by the method of 
Portzehl et al [7]. It is also probable 
that the adenosine content of the 
gluten-A-S fraction, which is released 
from its binding in the intestinal lu
men, is not sufficient to interfere with 
acetylcholine production and, conse
quently, with intestinal peristalsis. 
We suppose that much more adenosine 
would be needed for such an effect. 
However, in addition to the non-dia- 
lysable adenosine, gluten-A-S prob
ably contains a fairly large amount 
of adenosine which is easily liberated 
from the protein molecule, as can be 
judged from Figure 5. This rapidly 
released adenosine may exert an in
hibitory effect on acetylcholine pro
duction and intestinal motility.

Our finding concerning a large

quantity of adenosine loosely bound 
to gluten-A-S and its possible effect 
on peristalsis needs experimental con
firmation by studies on the adenosine 
binding sites of gluten, their number, 
quality and binding constants.
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Prim ary aortitis in childhood
G J ó já ét , В  Zá bo b sz k y , E  Szondy , M H orváth  and I H eg ed ű s

Municipal Hospital, Cegléd; National Institute of Cardiology; Arteriosclerosis Working 
Group of the Ministry of Health; Third Department of Medicine, Semmelweis University 

Medical School; and Pest County Hospital, Budapest

The case of a 5-year-old boy affected by autoimmune aortitis is 
reported. The onset was acute, the progression rapid. Hypertension, absence 
of right radial pulse, elevated ESRand immune globulin levels, cellular and 
humoral immunity against blood vessel wall were observed. The tests sug
gested an autoimmune origin of the aortitis. On immunosuppressive treat
ment the signs of activity disappeared and the condition improved and after 
captopril treatment the blood pressure decreased.

During the last thirty years an 
increasing body of reports has been 
published on obstructive panarteritis 
of the aorta and the great arteries. 
The disorder is rare in Europe, 
especially in children. We describe 
here a case in whom immunological 
studies relevant to the aetiology of 
the disease have been carried out.

R eport of a  Case

The five years old boy was first 
admitted on 25 September, 1979. He 
had fever, experienced thickening of 
his fingertips and pain in the extrem
ities and the chest one month before 
admission. At admission we saw a nor
mally developed boy with dyspnoea, 
pale skin and clubbed fingers. A marked 
jugular and epigastrial pulsation 
could be observed. No pulse was 
palpable on his right arm and above 
the right subclavian artery. Pro
nounced pulsation was present in his 
left extremities while a reduced pulse

4

was observed in the right lower 
extremity. No difference could be 
demonstrated in the circumference 
of the extremities. Oscillation was 
hardly measurable on his right arm, 
it was reduced on the right leg. No 
blood pressure could be measured 
on the right arm, the value was 180/ 
120 mmHg on the left arm. The flush 
method gave a blood pressure of 105 
on the right arm, 150 on the left arm, 
120 on the right and 155 mmHg on 
the left leg. Above the abdominal 
aorta a systolic murmur was heard. 
The liver was enlarged by 2 cm. The 
eyegrounds were normal.

Chest X-rays revealed an enlarged 
heart with a dilated left ventricle and 
markedly dilated aorta. The ECG 
showed signs of left ventricular hyper
trophy. Intravenous pyelography gave 
normal findings.

Laboratory findings : ESR : 40 mm/h ; 
WBC: 10.5 G/l; haemoglobin: 1.44 
mmol/1 (9.3 g/dlh Blood smears uri
nalysis, platelet count, serum iron, 
total lipid, cholesterol, creatinine, glu-
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cose, urinary vanylmandelic acid, 
liver function tests, LE cell tests, 
VDRL were normal. The Mantoux 
test showed a normergic reaction. 
Serum total protein was 69 g/1;
albumin: 0.39; alphas 0 07; alpha2:
0.14; beta: 0.18; gamma globulin:
0.22. Plasma sodium and chloride, 
were normal, plasma potassium 3.6 
mmol/1.

Vasodilator treatment resulted a 
drop of the blood pressure measured 
on the left arm to a value of 135/90 
mmHg.

As the parents refused the recom
mended aortography, the child was 
discharged after prescription of anti- 
hypertensive treatment.

He was readmitted on 2 March 
1980, in an unconscious state and 
having clonic convulsions. His blood 
pressure was 240/130 mmHg on the 
left arm. Anticonvulsive, antihyper
tensive and dehydrating treatment 
resulted in regain of consciousness. 
The eyeground arteries showed con
striction, the Gunn sign was positive. 
This time the laboratory findings 
were ESR: 60 mrn/h; WBC: 11.4 
G/1; plasma potassium: 4.1 mmol/1; 
serum total protein: 78 g/1; gamma 
globulin: 0.28; IgG: 20.5 g/1; IgM: 
2.80 g/1; IgA: 3.20 g/1; CRP: 50 mg/1; 
alpha1-antitrypsin: 6.1 g/1; alpha1
acid glycoprotein: 2.54 g/1; hapto
globin: 4.25 g/1; C3 0.90; C4, 0.48 g/1; 
no antinuclear factor was found in 
the serum.

The following blood pressure values 
were obtained by the ultrasound 
method: right brachial artery: 120, 
left brachial artery: 170, artéria dor

salis pedis, right: 140, left: 175; 
artéria tibialis posterior, right: 142, 
left: 190 mmHg.

This time the parents consented to 
the aortography. The hepatic and lienal 
arteries showed normal filling, the 
distal section of the aorta showed 
unevenness and multiple constric
tions. The initial section of the left 
renal artery was narrow, the right 
renal artery could not be distin
guished (Pig. 1). The left iliac artery 
showed two constricted sections short
ly after the bifurcation of the aorta, 
on the right side the common iliac 
artery showed a complete obstruction 
over a two cm long segment adjacent 
to the bifurcation. The external and 
internal iliac artery was intensively 
filled up through collateral vessels 
(Fig. 2).

As an autoimmune process against 
the blood vessel wall was sus
pected, immunological studies were 
carried out. Human aorta affected 
by lipid plaques and normal vena 
cava intima were used as antigens. 
The antigens were applied as an 
extract prepared with calcium chlo
ride — tris — citrate buffer [46]. Since 
it was supposed that the specifically 
reacting fraction of the blood vessel 
antigen is a low density lipoprotein, 
LDL antigen prepared by gradient 
ultracentrifugation was used for testing 
the cell-mediated immunity. The tests 
performed were a modified leucocyte 
migration test [45] for cellular immun
ity (normal value MI =  0.8 to 1.2), 
passive haemagglutination [4] for 
humoral immune responses (normal 
value below 1 : 32), for circulating
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immune complexes a modified method 
of complement consumption and Clq 
solubility [9] (normal values below 
15% and 0.28, respectively) and a 
method utilizing polyethyleneglycol 
(PEG) precipitation [13] (normal value 
helow 0.04).

The following results were obtained.
Cellular immune response: MI =  

=  0.32 in the presence of aorta anti
gen, 0.39 with venous antigen, 0.31 
with LDL antigen. The MI value was
0.55 in the presence of aorta antigen 
plus autologous serum, 0.32 with 
LDL plus adresone, 0.43 with LDL 
plus azathioprine, 0.30 with LDL 
plus clofibrate. Humoral immune 
réponse: 1 : 256 with aorta antigen, 
1 : 2048 against venous intima. Cir

culating immune complexes: negative 
result with complement consumption 
test, 0.35 with Clq solubility test, 0.02 
with PEG precipitation.

The inhibition of leucocyte migra
tion in the presence of aorta and vein 
wall antigen or LDL pointed to cel
lular sensitization and, at the same 
time, elevated levels of humoral anti
bodies against blood vessel wall anti
gens were demonstrated. It was 
therefore decided to apply immuno
suppressive treatment with dexameth- 
asone and chlorambucil and, in 
addition, vasodilatory, sympathico- 
lytic and diuretic therapy.

As a result, blood pressure stabi
lized at 200/120 mmHg. The steroid 
was administered in a gradually

Fig. 1 Lumbar aortography. The aorta has roughly uneven contours with multiple 
constrictions. The left renal artery is constricted near the aorta, no right renal artery

can be distinguished
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Fig. 2 The left common iliac artery shows two narrow segments after the bifurcation. 
The right common iliac artery displays a two cm long completely obliterated segment. 
The right external and internal iliac arteries fill through the ext nsive collateral network

decreasing dose over 4 months, chlor
ambucil for 5 months. The boy’s con
dition improved, he became free of 
complaints, the laboratory findings 
normalized. The circumference of the 
right arm showed a reduction by
1.5 cm in comparison to that of the 
left arm. and a 1 cm difference 
developed between the femoral cir
cumference values. By January, 1981, 
blood pressure became 150/110 mm 
Hg on the right arm, the right radial 
pulse became palpable. By this time 
the ESR again increased to a value 
of 45 mm/h, the previously normal 
gamma globulin value was again ele
vated to 0.25, and IgG was 12.8 g/1,

with normal values for all other 
immune globulins. Renin activity in 
blood plasma gave a basal value of 
33 ng/ml/24 h, after 2 hours of 
walking it was 40 ng/ml/24 h (with 
our method the normal basal value 
lies between 5 to 16 ng/ml/24 h).

Histological examination of a speci
men removed from the peetoralis 
major muscle showed normal arteri
oles. In the specimen, by immuno- 
fluorescent methods no IgA, IgE, 
IgG, IgM, C’ or fibrin could be found. 
The studies involving immunity 
against blood vessel wall antigens 
were again carried out, with the fol
lowing results: MI: 0.79 in the pres-
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ence of aorta antigen, 0.68 with 
venous antigen. Humoral immune re
sponse against aorta antigen: 1 : 1024, 
against venous wall antigen: 1 : 128. 
Circulating immunoeomplexes: nega
tive with complement consumption 
test, 0.46 with the Clq solubility test, 
0.03 with PEG precipitation.

The relapse of the autoimmune 
process has made us to reintroduce 
dexamethasone and chlorambucil 
treatment. Chlorambucil was applied 
for 4 months and in October, 1981, 
the steroid is still taken. On capto- 
pril with diuretic treatment the blood 
pressure decreased to 125/80 mmHg. 
The patient’s condition now is satis
factory and the laboratory findings 
are normal.

D iscussion

Primary aortitis attacks the great 
vessels rich in elastic fibres. The 
inflammatory process begins in the 
adventitia near to the media, with 
round cell infiltration. As the disorder 
proceeds, panarteritis and periarteri
tis develop, with destruction of the 
elastic fibres [6, 17, 18, 21, 22, 23, 
30, 41]. Weakening of the blood vessel 
wall can lead to development of sac
cular aneurysms, proliferation of the 
intima may narrow the lumen which 
then may completely be obstructed 
by thrombi formed in the constricted 
segments. In most cases the aortic 
disorder is segmental, alternation of 
diseased and uninjured segments re
sults in an irregular lumen. The great 
arteries are usually attacked at their 
arisal from the aorta. The blood

vessels are obstructed gradually, leav
ing time for development of a collat
eral circulation. The disorder may 
also involve the pulmonary artery 
[19, 22, 26, 30, 31].

Any segment of the aorta may be 
involved, the symptoms may thus be 
variable. The various forms of local
ization were regarded as separate 
disorders, therefore the condition has 
many synonymous descriptions: aortic 
arch syndrome, pulseless disease, 
young women’s arteritis, (oblitera- 
tivel brachiocephalic aortitis, atypic 
coarctation, “inverse” coarctation, 
middle aorta syndrome, panaortitis 
syndrome, epiaortic arteritis, Taka
yasu’s disease, Takayasu’s syndrome, 
Takayasu’s aortitis, etc.

The disease proceeds in two phases. 
In the first, systemic symptoms are 
characteristic: fatigue, loss of weight, 
headache, pain in the chest and ex
tremities, anaemia, oedema, fever, 
dyspnoea, tachycardia, clubbing of 
fingers, exanthem, pericarditis, irido
cyclitis [8, 19, 23, 29, 35, 52]. This 
stage is followed by the obliterative 
phase in weeks or months, the 
symptoms greatly depend on the 
localization of obliteration. In our 
patient the occlusive symptoms devel
oped about one month after the 
general complaints such as fever, 
chest and extremity pain, clubbing 
of fingers etc. had presented them
selves.

If the aortic arch and the arteries 
arising from it are involved in the 
process, the term aortic arch syndrome 
is justified. The pulse is weak or 
unpalpable, blood pressure is unmea-
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surable and oscillations are sharply 
reduced in the affected extremity. 
The extremity is weaker, colder and 
thinner than its counterpart. In our 
patient at the first admission the most 
striking finding was the unmeasurable 
blood pressure, the unpalpable pulse 
on the right arm with arterial hyper
tension on the left arm. \Y hen the 
carotid arteries are involved, symp
toms of internal carotid occlusion 
may appear, and trophic distur
bances such as loss of hair, ne
crosis of the nasal septum, fatigue 
of the masticatory muscles (so-called 
masticatory claudication) and hypoxic 
eye symptoms with transitory impair
ment of vision (visual claudication), 
iritis, iridocyclitis, cataract, micro
aneurysms of the eyeground arterioles, 
de n ovo  formation of retinal blood 
vessels, ocular hypertension. Involve
ment of the lower extremities as seen 
in our patient, is rather unusual. 
Among the cases occurring in child
hood, involvement of the abdominal 
aorta is frequent, most child patients 
have therefore hypertension [7, 12, 
18, 23, 35, 52]. This in turn causes 
cardiomegaly, heart failure and eye- 
ground symptoms in most patients.

The diagnosis can be confirmed by 
aortography.

In our patient blood pressure was 
elevated on the left arm from the be
ginning. This then became more pro
nounced and led to encephalopathy. 
Initially the eyeground was normal, 
but later the signs of arterial hyper
tension developed.

Primary aortitis is more frequent in 
Eastern countries. Nasu [31] collected

1844 cases from Japanese hospitals. Of 
the patients, 85 to 90% were women 
and only 3 — 4% were children, 17 
were younger than 10 years and 151 
were between 10 and 20 years at 
onset of the first symptoms. Child 
cases were reported from Japan, 
Korea, Thailand, India, Singapore, 
Mexico, Chile, USA, Australia, Africa, 
the Soviet Union and Germany [7, 10, 
12, 17, 18, 22, 23, 25, 26, 30, 32, 33, 
35, 37, 40, 41, 42, 43, 47, 51, 52, 53]. 
Among the children, 85- 90% were 
girls. The youngest patient was 9 
months old [53].

The aetiology of the disease is a 
a matter of controversy. The tuber
culous and the autoimmune origin 
has the highest number of believers. 
Many patients had had tuberculosis 
in their history, in some cases the 
tuberculous process was still active 
at the time of the onset of aortitis. 
On the other hand the tuberculous 
origin of the disease cannot be ac
cepted since the diseased arteries show 
no sign of tuberculosis and in the 
vascular wall no acid fast bacteria 
can be demonstrated (this happened 
only once, in the case cited in refer
ence 22) In the countries with a high 
incidence of aortitis tuberculosis is 
rather frequent their coexistence may 
thus be a coincidence. If tuberculosis 
has any role in the pathogenesis it is 
exerted by some allergic mechanism 
[21, 22, 26, 52]. Others think that 
primary aortitis is an autoimmune 
disease independent of tuberculosis 
[16, 20, 23, 27, 29, 36, 50, 55].

In patients affected by aortitis the 
laboratory findings point to an auto
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immune origin: the erythrocyte sedi
mentation rate is accelerated in the 
active phase of the disease, the level 
of alpha2 and gamma globulin, of IgG 
and IgM is usually elevated, mild 
anaemia is frequent and a moderate 
increase of the leucocyte count is the 
rule [2, 5, 14, 19, 23, 29, 36, 44, 52].

Primary aortitis may be asso
ciated with other autoimmune disor
ders like rheumatoid arthritis [15, 24, 
25, 38], polymyositis [28], glomerulo
nephritis [54], ulcerative colitis [5], 
terminal ileitis [3], ankylosing spon
dylitis [34], and systemic lupus 
erythematosus [24].

Immunity against the vascular 
wall has been investigated by several 
authors with various results. Many 
[2, 14, 39, 44] were unable to demon
strate antibodies against the wall of 
aorta or large arteries in the serum of 
their patients. Others [16, 20, 27, 29, 
48, 50, 55] succeeded in finding such 
antibodies. In addition to differences 
in the methods, it may be anticipated 
that the patients were in different 
stages of the disease. It may also be 
supposed that the aetiology of the 
disorder is not quite homogeneous.

At the first admission of our 
patient, ESR, and the serum levels 
of alpha2 and gamma globulin were 
elevated. During the most active 
phase of autoimmune processes, 
markedly increased IgG, moderately 
increased IgM and IgA, increased 
levels of acute phase proteins in the 
presence of normal complement levels, 
were encountered. Studies of immune 
reactivity against vascular wall per
formed in this stage showed an exag

gerated immune response to aortic 
and venous wall antigens, both cel
lular and humoral. The level of 
circulating immune complexes was 
slightly increased.

Treatment led to some improve
ment but then a relapse ensued In 
this period the IgG level was a mul
tiple of the normal, the acute phase 
proteins, however, gave a normal 
value. The cellular reaction to the 
vascular wall could not be demon
strated while the humoral response 
to aortic wall was markedly aug
mented and the level of circulating 
immune complexes showed an increase 
over the previous values. The immu
nological findings therefore suggested 
an autoimmune origin.

The therapy of primary aortitis is 
an unresolved problem. Some think 
that steroid treatment is ineffective 
[5, 23, 26, 41], others reported on 
good results with corticosteroids [1,8, 
14, 20, 29, 32, 50]. Antimetabolite 
treatment has been thought to be 
effective but experience with it is 
scarce [11, 54]. A good effect can be 
expected in the early phase of the 
disease thus an early diagnosis is of 
importance [19 44].

In our case the disease showed rapid 
progress as long as no treatment was 
given. Corticosteroid and antimetab
olite therapy resulted in improve
ment, the laboratory parameters im
proved, the aortitis became inactive. 
The previously impalpable pulse on 
the right arm reappeared but this 
had to be ascribed to an improvement 
of the collateral circulation since the 
right subclavian artery showed no
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pulsation. Three months after termi
nation of the first course of treatment 
there was a relapse as expressed by 
the increased ESR and gamma glob
ulin level. A second course of immu
nosuppressive treatment led to dis
appearance of the signs of activity 
without decreasing the blood pres
sure. This then decreased on captopril 
treatment.

Severe arterial occlusions may be 
treated surgically, but the results are 
questionable and this kind of treat
ment does not resolve the underlying 
disease; progression of the latter may 
abolish the beneficial effect of sur
gery. Therefore, surgery is indicated 
only if there occur severe functional 
disturbances [8, 20, 26], especially in 
connection with stenosis of the aorta 
or the renal arteries. After unilateral 
constriction of the renal artery, ne
phrectomy may abolish hypertension 
but later the other renal artery may 
become involved and the hypertension 
will return [7]. Since in our case the 
abdominal aorta was involved to
gether with both renal arteries, there is 
no chance for reconstructive surgery.

The prognosis of primary aortitis 
cannot be predicted exactly. Out of the 
1844 patients of Nasu [31] 100 died, 
but only one out of the 17 patients 
under 10 years. The prognosis seems 
to be independent of age, laboratory 
findings or localization; it is said to 
be favourable if there is no compli
cation or only one of mild degree 
(retinopathy, hypertension, aortic re
gurgitation or aneurysm [9]. With 
severe or multiple complications, 30% 
of the patients die within 5 years.
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The importance of cow’s milk protein 
intolerance in chronic diarrhoea of children

Ágnes Vá r k o n y i, Márta B oda and Ida Szabó 
Department of Paediatrics, University Medical School, Szeged

A survey is given of the cases diagnosed as cow’s milk protein in
tolerance in the last 5 years. The diagnosis was established on the basis of 
the regression of clinical symptoms after elimination from the diet of cow’s 
milk and their recurrence after milk challenge. In more than half of the 
cases intestinal biopsy was carried out; three patients were rebiopsied after 
milk challenge.

Intestinal biopsy is indicated solely in cases when the exclusion of 
coeliac disease is necessary for the correct diagnosis.

Cow’s milk protein intolerance de
notes a condition where the immuno
logical reaction elicited by the con
sumption of cow’s milk is accompa
nied by clinical symptoms[12].

The existence of intolerance to 
cow’s milk was first described at the 
beginning of this century [1] but even 
in the forties the condition was con
sidered to be rare, probably because 
only the most serious cases could be 
diagnosed [9]. Then the criteria estab
lished by Goldman et al [5] and the 
relationship between cow’s milk pro
tein intolerance and the morphologi
cal changes of the jejunal mucosa dis
covered by Lamy et al [8] have 
facilitated the diagnosis. In spite of 
this, there is still no general agree
ment on its criteria [9, 10, 12, 15].

P a tien ts  and  Metho d s

A total of 35 patients, 16 boys and 
19 girls, were studied. The diagnosis of 
cow’s milk protein intolerance was based 
on the remission of symptoms after the

elimination of cow’s milk from the diet and 
the relapse that follows a milk challenge. 
Milk challenge was usually done twice 
with 5-10 ml/kg of pasteurized cow’s milk. 
If there was no reaction after the first 
exposure, the challenge was repeated 24 h 
later. Intestinal biopsy was carried out in 
28 patients. To exclude giardiasis, an im
pression smear was prepared from the 
biopsy material and stereomicroscopic 
observation was followed by histological 
examination with the light microscope and 
later by scanning electron microscopy.

R esults  and  D iscussio n

Figure 1 shows the average time of 
introduction of cow’s milk in the diet, 
the presentation of clinical symptoms, 
the end of the illness and the begin
ning of the gluten containing diet. 
The clinical course can be seen in Fig.
2. Case 35 has been left out of con
sideration.

The time of introduction of cow’s 
milk into the diet was at 2.8 ЧЬ 1-8 
months of age. The shortest lactation 
time was one week, the longest 6 
months. The time of the onset of 
symptoms was at 4.1 i  2.2 months.
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3
21

1-1A not admitted cases

n  cow's mik diet 
a  clinical symptoms 
•  beginning of the 

glutencontaining diet

Age

12 15 18 21 21 27 30 33 months

F ig . 1. Appearance of clinical symptoms of cow’s milk protein intolerance

Fig. 2. Leading clinical symptoms at the beginning of cow’s milk protein intolerance
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T a b le  I

Appearance of clinical symptoms of cow’s 
milk protein intolerance

Age, months

At
begin
ning of 
cow’s 
milk 
diet

At on
set of 

the
disease

At
begin
ning of 
gluten 

contain
ing diet

At ces
sation 

of symp
toms

X 2.8 4.1 6.0 19.5
SD 1.8 2.2 1.2 6.6

This was in contrast with the observa
tions that in 90% of the cases the 
symptoms would develop before the 
3rd month of life [4, 5]. Kuitunen et 
al [7] even mention 2 months for 
presentation of the disease. [Table I].

In our patients the symptoms of 
cow’s milk intolerance disappeared at
19.5 ±  5.6 months of age. In two 
cases the disease terminated only at 
the end of the third year of life. In 
one of them the symptoms presented 
after a serious viral infection at the

age of 30 months, and cow’s milk 
could be reintroduced into the diet at 
the age of 36 months. The other pa
tient suffered from temporary IgA 
deficiency and had a recurrent giar
diasis before the manifestation of 
cow’s milk intolerance. In Case 34 
the illness was preceded by an E. coli 
enteritis.

Introduction of a gluten containing 
diet was done at 5 ^  1.2 months of 
age. In two cases the gluten contain
ing diet was started just after the 
symptoms of cow’s milk intolerance 
had appeared. In every case when glu
ten was introduced earlier than a 
month before the appearance of 
symptoms of cow’s milk intolerance, 
intestinal biopsy was performed right 
at the beginning to exclude coeliac 
disease.

Figure 2 shows the most frequent 
clinical symptoms of our patients 
with cow’s milk intolerance. Corre
sponding to data in the literature the 
leading symptoms in our patients

No. of cases

F i g . 3. Recurrence of symptoms after the first cow’s milk challenge following a cow’s
milk free diet
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were diarrhoea, failure to thrive and 
vomiting. Eczema was observed in 
two cases only; in one of these anal 
prolapse, in the other serious pul
monary oedema were the main com
plications. The degree of failure to 
thrive corresponded to about 10 per
centile, while that of body height was 
generally between 25-50 percentile. 
In contrast with coeliac patients, the 
children with cow’s milk intolerance 
usually had a well proportioned, slen
der constitution and they did seem 
to be seriously ill.

During the disease, a temporary 
lactose malabsorption was observed 
in 19% of the patients. In these cases 
milk challenge was delayed until 
lactose absorption had normalized.

Figure 3 shows the onset of symp
toms after the first milk challenge.

As it can be seen, they appeared 
within 48 h in 47% of the cases. In 
11% we observed a coeliac disease
like reaction, where the symptoms 
only presented between the 7 th and 
14th day. These forms were difficult 
to diagnose. In the other cases the 
time between the milk challenge and 
the appearance of symptoms was be
tween 2 and 7 days, in agreement 
with the fact that in cow’s milk in
tolerance the change of digestive func
tion is related to the damage to the 
intestinal mucosa [2, 3, 7, 8, 10, 13, 
14].

In 7 children kept on cow’s milk, 
intestinal biopsy revealed in two cases 
slightly increased cellular infiltration, 
in 4 patients partial villous atrophy 
(Fig. 4) and in one case a subtotal 
villous atrophy (Fig. 5). This latter

Fig. 4. Partial villous atrophy (haematoxylin eosin, X 40)
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Fie;. 5. Subtotal villous atrophy (haematoxylin eosin, X 40)

case subsequently developed into a 
typical coeliac disease.

In three cases the biopsy was per
formed before and following milk 
challenge which lead to partial vil
lous atrophy in two of them. In the 
third case the light microscopical 
picture did not show any significant 
change, but scanning electronmicro- 
scopy disclosed cellular oedema and 
microvillus destruction.

Three patients had already been on 
a cow’s milk free gluten containing 
diet for a longer time when the in

testinal biopsy was performed. Coe
liac disease was clearly excluded by 
the biopsy. In one case G ia rd ia  lam - 
b lia  was detected.

The elimination diet consisted of 
human milk, meat and vegetables. 
Changes in the diet always caused 
some difficulty because the infants 
had taken a liking to the one they 
had been given.

To conclude, cow’s milk protein in
tolerance is a transitory illness limited 
to a certain age. Its diagnosis is an 
everyday problem which rests on the
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history, the clinical symptoms and on 
the response to a cow’s milk challenge 
after a cow’s milk free diet given for 
a certain period. Intestinal biopsy is 
justifiable only if exclusion of coeliac 
disease is necessary for the correct 
diagnosis.
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Six years mortality statistics in a Libyan 
paediatric hospital
R  S ingh  and A  A b u d e j a j a

Department of Family and Community Medicine, Faculty of Medicine, 
University of Garyounis, Benghazi, Libya

During the six year period from 1975 to 1980, at Al-Fateh Paediatric 
Hospital 35,488 sick children under 12 years of age were admitted for in
patient treatment; 3 009 had a fatal outcome. The mortality rate per 1000 
admissions and discharges respectively, was 54.9 and 52.1 in 1975; and 
135.6 and 119.4 in 1980. The ago specific mortality rate per thousand dis
charges was 219.4 for infants, 32.8 for 1 to 4 years, 21.7 for 5 to 9 years, 
25.7 for 10 to 12 years of age. Although the overall mortality i'ate was 
almost equal for boys and girls, it was higher for boys below 1 year or over 
10 years, and higher for girls between 1 to 9 years of age. The proportion 
of deaths and admissions was more during winter the season from September 
to January and during the summer season from May to July. More than 
80% of those who recovered were admitted with acute respiratory infection, 
gastroenteritis, meningitis, diseases of urinary system, acute poisoning and 
symptoms or ill-defined conditions; whereas, more than 70% o f expired 
cases were admitted with prematurity, gastroenteritis, septicaemia, acute 
respiratory diseases and congenital malformations. The case fatality in 1980 
was 84.5% for septicaemia, 55.5% for prematurity, 41.7% for congenital 
malformations, 18.9% for malnutrition and 16.1% for diseases of nervous 
system.

I ntroduction

For centuries mortality had been 
the primary determinant of popula
tion trends; it still remained so in 
many developing countries and formed 
the major challenge to the medical 
profession. It was the prevention of 
early deaths especially among infants 
and children that formed the primary 
objective of public health and social 
welfare departments. The mortality 
statistics were still an indispensable 
part of ‘‘informed decision” although 
in research fields there was growing 
concern for other phenomena such as 
fertility, morbidity, positive health, 
and provision for and use of health 
services [6, 7, 13, 17, 19].

Infant and childhood mortality is 
high in the developing countries. In 
some of these countries particularly 
in rural areas nearly one-half of all 
deaths occurred in infants and children 
under five years. It was calculated 
that 97% of all deaths below 5 years 
of age took place in less developed 
parts of the world [4, 5, 1G, 20].

In the Eastern Mediterranean Re
gion, of the approximately 11 million 
children born each year, about 1.5 
million died in infancy and a further 
half million before the age of 5 years, 
constituting a 20% loss of liveborn 
babies [14]. A large number was due 
to preventable conditions; about half 
of them to diarrhoeal disease (often 
with malnutrition), respiratory dis-
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Ta b le  I  

Admitted, discharged

Year Admissions
Total

Discharges Deaths

Male Female Total Male Female Total

1975 6 566 3 516 3 068 6 604 203 160 363
1976 7 341 3 770 3 126 6 896 251 217 468
1977 5 951 3 113 2 475 5 588 246 194 440
1978 5 636 2 828 2 202 5 030 287 232 519
1979 4 920 2 413 1 933 4 346 346 278 624
1980 5 054 2 434 1 951 4 385 329 266 595

Total 35 488 18 074 14 775 32 849 1 662 1 347 3 009

eases, imimmizable infections and 
diseases of early neonatal and early 
childhood periods. The mortality 
among infants and children occupied 
a prominent place in the region and 
appeared to outweigh all other prob
lems.

High child mortality figures, how
ever, dropped quite steeply in the 
near past. One such drop occurred 20 
to 30 years ago when infant mortality 
rate in Europe and North America 
dropped from 120 to 26 per 1000 live- 
births, in many instances despite of 
economic recession and unemploy
ment [4]. A dramatic decline occurred 
more recently in general mortality, 
infant and childhood mortality in 
Libya along with some other Arab, 
Asian and South American countries
[2]. High childhood mortality is not 
simply dependent on economic status 
but is affected by the specific health 
programmes particularly when the 
former become ineffective.

Therefore, the problem of infant 
and childhood mortality has been

studied at the Al-Fateh Paediatric 
Hospital, Benghazi, where annually 
more than five thousand children 
utilized the indoor treatment facilities 
and more than four hundred of them 
died. Benghazi had a total of 433 301 
inhabitants in 1980; from 1972 to 
1979, the birth rate fluctuated be
tween 46.1 to 50.6 per 1000 live births 
and the crude death rate varied from
6.0 to 11.1 per 1000 population [8].

The present study included collec
tion of information from the records 
of all the sick children aged 12 years 
or less who were admitted from 1975 
to 1980. The conditions were classi
fied according to the international 
classification of diseases or injuries 
(1965) and for tabulation included 
the underlying cause or disease pro
cess. The findings were compared with 
previous reports when available.

M a ter ia ls  a n d  Meth o ds

The hospital at present affords 200 in
patient beds distributed among medical, 
neonatal, and isolation wards. The staff on
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and dead patients, 1975—1980

Discharges and deaths Mortality rate per 1000 
discharges and deaths Mortality rate 

per 1000
admissions

Male Female Total Male Female Total

3 719 3 24 S 6 96 7 5 4 .5 4 9 .2 52 .1 5 4 .9

4 021 3 3 4 3 7 3 6 4 0 2 .4 0 4 .9 6 3 .5 6 7 .8

3 35 9 2 0 6 9 6 0 2 8 7 3 .2 7 2 .6 7 2 .9 7 8 .7

3 115 2  4 3 4 5 5 4 9 92 .1 9 5 .3 9 3 .5 1 0 3 .1

2  75 9 2  211 4 97 0 1 2 5 .4 1 2 5 .7 12 5 .5 1 4 3 .5

2 703 2  2 1 7 4 98 0 1 1 9 .0 11 9 .9 119 .4 1 3 5 .0

19 7 3 6 10 122 35  85 8 8 4 .4 8 3 .4 8 4 .0 9 1 .6

July 1st, 1981, included 4(14 members as 
follows: 9 university teaching staff, 15 
registrars and senior registrars, 28 senior 
house officers, 120 nurses, 50 nursing aids, 
39 laboratory specialists and technicians, 
and 203 administrative and other sup
portive staff. On the average 10 to 12 in
terns at a time were posted for paediatric 
training throughout the year.

R esults  a n d  D iscussion  

Y e a r  a n d  season

There were 35,488 adm issions, 32,849 
discharges and 2009 deaths at Al- 
Fateh Paediatric Hospital during the 
period from 1975 to 1980 (Table I). 
The average number of admissions 
and deaths over the period were: 5914 
and 501 per year, 493 and 42 per 
month, and 16 and 1.4 per day re
spectively. During the period under 
review the number of admissions 
decreased from 6566 in 1975 to 5054 
in 1980, but the number of deaths 
increased from 363 in 1975 to 595 in 
1980. The mortality rate between 1975 
and 1980 increased from 54.9 to

135.6 per 1000 adminissions and from
52.1 to 125.5 per 1000 discharges 
(Table I). Thus the mortality rate per 
unit of admissions or discharges more 
than doubled in the six year period. 
However, the general mortality rate 
and crude birth rate in Benghazi 
showed no upward trend with only 
slight fluctuations from year to year 
[8]. The annual death rate per thou
sand discharges increased steadily year 
after year which was documented to 
be 52.1 in 1975, 63.5 in 1976, 72.9 in 
1977, 93.5 in 1978, 125.5 in 1979 and 
119.4 in 1980 (Table I).

Month wise, a higher proportion of 
deaths were recorded from September 
to January though more admissions 
were recorded from May to July. The 
cumulative average mortality rate 
ranged from 90 to 106.3 in November, 
December and January, and 68.2 to
74.2 in May, June and July. The mor
tality trends were similar whether the 
denominator was per 1000 admissions 
or discharges. The mortality rate per 
1000 discharges in 1980 also doubled
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Mortality rate per 1000 discharges including deaths by month, 1975—80

Table I I

Mortality rate per 1000 discharges including deaths
1975 1976 1977 1978 1979 1980

J anuary 74.4 90.5 70.2 101.4 115.1 98.9
February 76.9 77.4 81.3 93.7 79.6 137.8
March 84.7 54.9 70.2 80.4 91.8 161.3
April 62.0 48.5 72.7 121.5 128.8 121.2
May 46.9 43.3 27.8 85.2 138.8 148.6
June 63.6 67.1 61.3 78.3 84.7 105.2
July 28.3 46.4 61.4 86.8 115.0 106.0
August 33.7 50.8 110.6 86.9 130.2 105.2
September 39.0 57.8 82.4 92.5 162.6 104.4
October 41.2 72.4 69.0 91.9 138.8 109.8
November 48.6 80.4 89.5 78.1 156.1 116.1
December 54.8 96.0 90.7 127.8 126.1 137.7

Total 52.1 63.5 72.9 93.5 125.5 119.4

for individual months compared to 
their own rates in 1975 except for the 
month of January which had only a 
moderate increase of about 30% dur
ing the period (Table II).

D u ra tio n  of H o sp ita liza tio n

In 1980, of all dead patients 40.0% 
died within 48 h, 27.6% between 2-6 
days, 15.1% between 7-13 days and 
17.6% in 14 or more days. Mean hos
pitalization before death was 7.3 days 
with a usual range from a few hours 
to 64 days. There was a premature 
baby who stayed for 161 days in the 
hospital before he died. In 1979, 
24.6% and 33.4% of all deaths were 
reported within 24 and 48 hours, re
spectively. Many of these children 
were brought to hospital in extreme 
conditions of shock and ill-health.

Some parents are unwilling to bring 
their children to the hospital unless 
it is absolutely necessary and hence 
caused a delay in examination. Wom
en often wait for their husbands 
before they transport their sick chil
dren to the doctor and often husbands 
will bring the child to hospital unac
companied by the mother resulting 
in inaccurate clinical histories and a 
delay in treatment. To save the poten
tially avoidable deaths, the children 
would have to be brought or referred 
earlier for hospital admission.

A g e

The proportion of dead and dis
charged cases during 1980 was 90.6% 
and 56.0% respectively under 1 year, 
6.4% and 26.4% between 1-4, 3.0% 
and 17.6% over 5 years of age (Table
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T a b le  III
Mortality rate by age and sox, 1980

Age
Discharges Deatlis Mortality rate per 1000 discharges

Male Female Total Male Female Total Male Female Total

0 -2 7 days 235 245 480 181 127 308 770.2 518.3 641.6
28—365 days 1 082 894 1 976 127 104 231 117.3 116.3 116.9

Under 1 year 1 317 1 139 2 456 (56.0) 308 231 539 (90.6) 233.8 202.8 219.4
Under 1 -4 year 752 405 1 157 (26.4) 15 23 38 (6.4) 19.9 56.7 32.8
Under 6 - 9 year 263 198 461 (10.5) 3 7 10 (1.7) 11.4 35.4 21.7
Under 10-12 year 104 207 311 (7.1) 3 5 8 (1.3) 28.8 24.1 25.7

Total
0 -1 2 year 2 437 1 948 4 385 (100) 329 266 595 (100) 135.0 132.4 136.5

In brackets: percentages
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Distribution of deaths by age group in Al-Fateh Paediatric Hospital, Benghazi, and 
Inter-American investigation of mortality in childhood

Table IV

Age group
Inter-American project, 1973* Al-Fateh Paediatric, Hospital, 1980

No. Per cent No. Per cent

Under 5 years 35 095 100.0 577 100.0
Under 1 year 27 602 78.6 539 93.4
Neonate (less than 4 weeks) 12 674 36.1 308 53.3
Postneonate (4 to 52 weeks) 14 928 42.5 231 40.0
1 — 4 years 7 493 21.4 38 6.5

* From Puffer, ER and Serrono, CV: Pattern of Mortality in Childhood. Report 
of Inter-American Investigation of Mortality in Childhood. Pan American Health Orga
nization, Washington, D.C. 1973

III). The population distribution of 
children of 12 years or less in Benghazi 
as well as the whole of Libya was com
posed of 10% infants, 34.6% under 
5 years and 54.4% between 5 to 12 
years [9, 11]. Thus the proportion of 
admissions and deaths was 5 to 9 
times higher for infants, almost equal 
for 1 to 4 years and 3 times less for 
5 - 1 2  years of age than their respec
tive representation in the population.

As to the deaths under 5 years of 
age, out of 577 (96.9% of the total), 
53.3% were among neonates, 40.0% 
among postneonates; 93.4% for in
fants and 6.5% for 1-4 years in com
parison to 36.1%, 42.5%, 78.6% and 
21.4% respectively reported from the 
Inter-American Project (Table IV).

In 1980, the number of deaths per 
1000 discharges was 641.6 for neona
tes (0-27 days), 116.9 for postneonates 
(28-365 days), 219.4 for infants (neo
nates and postneonates together), 
32.8 for 1-4 years, 21.7 for 5-9 and 
25.7 for 10-12 years of age (Table III). 
The age specific mortality per 1000

population in the whole of Libya was
78.5 under 1 year (per 1000 livebirths)
10.2 for 1-4 years, 1.8 for 5-9 years, 
and 1.1 for 10 to 12 years [12]. The 
age specific mortality rates in 1970-75 
for more developed regions of the 
world ranged from 8.3 to 40.3 for in
fants and 0.4 to 2.0 for 1 4 years old 
[17]. Such rates in less developed 
regions varied from 85 to 130 for in
fants and 6 to 30 for 1 4 years of age 
[17]. Thus mortality rates in Libya 
though lower than the mortality rates 
of many developing countries were 
still 2 to 9 times higher for infants 
and 5 to 25 times higher for the 1-4 
years age group in comparison to 
those reported from most of the devel
oped countries [17, 20].

Within the country the mortality 
rate was 71 times higher for infants, 
9 times for 1-4, 1.6 times higher for 
5-9 years of age than that for 10-14 
years, the lowest among the Libyan 
population [12]. The age specific mor
tality rate per thousand discharges in 
the present study during 1980 was
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30 times higher for neonates, 5 times 
for postneonates, 1.6 times for 1 to 
4 years and 1.2 times for 10 to 12 
years of age in comparison to the 
lowest rate for 5 to 9 years [12, 16]. 
The risk of death both in developing 
and developed countries was univer
sally lowest for the 5 to 14 years age 
group though the highest mortality 
rates were observed among the elderly 
in developed countries and among in
fants in developing countries [12].

S ex

Male children (under 12 years) 
formed 54.3 of admissions, 56.4% of 
deaths in the study whereas they 
form about 48% of the total popula
tion in Benghazi. The mortality rate 
per thousand discharges for boys and 
girls were 770.2 and 518.3 among neo
nates, 117.3 and 116.3 among post
neonates, 233.8 and 202.8 among in
fants and 35.4 among the 5 9 years 
old and 28.8, and 24.1 among those 
aged 10 years or more (Table III). 
Although there were no significant 
difference in overall mortality rate by 
sex, the risk of death among boys 
was significantly higher during in
fancy and later childhood (10-12 
years) thang among girls except be
tween 1-9 years of age where, the 
reverse trend was observed. In com
parison to the opposite sex the rela
tive risk of death for boys was 1.15 
times higher during infancy and over 
10 years and 3 times lower between 
1 to 9 years. The rates of infant and 
perinatal mortality at Benghazi have 
earlier been reported to be higher for

males as also reported in most coun
tries of the world except Czechoslo
vakia, Afghanistan, India and Nepal 
[1, 2, 3, 4, 9, 11]. In fact, over the 
last 30 years there was a rising trend 
in the male sex mortality rates over 
the female in all age groups; the in
crease, however, was not uniform. The 
lower mortality rates for females dur
ing infancy showed their constitution
al superiority, high rates during 1 9 
years indicated a possible inadequacy 
of care or attention due to male sex 
preference and the decrease after 10 
years might be due to the victory over 
adverse social conditions and the in
fluence of pubertal hormones.

Child loss in Libya has been ob
served to be 1.6 per every married 
woman and 1.2 per woman in the 
reproductive age group, a substantial 
loss to the mothers, families and the 
country [3].

L e a d in g  causes of childhood m o rta lity

Out of 595 deaths, 141 (23.7%) 
were due to prematurity, 85 (14.4%) 
to diarrhoeal diseases (mostly gastro
enteritis), 65 (10.9%) to respiratory 
infections (mostly pneumonia), 71 
(11.9%) to septicaemia, 66 (11.1%) to 
congenital malformations, 44 (7.4%) 
to nervous system diseases (mostly 
meningitis),30(5.0%) to birth trauma, 
birth anoxia or hypoxia, 18 (3.0%) to 
malnutrition and anaemia, 27 (4.5%) 
to ill-defined conditions, and 13-15 
(2.5%) each to haemolytic disease of 
the newborn and other specified dis
eases (Table V). A small number of 
deaths occurred due to renal disease
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T a b l e  V
Causes of death in different ago groups, 1980

Medical causes or disease condition

N eonate 
(0—27 days)

Postneonate 
(28 365 days)

In fan t
( 0 -  365 days)

U nder five 
(0 —4 years) 0 9 

years 
No.

12 years o r less

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

Prematurity (unspecified) 125 40.6 15 6.5 140 25.9 141 24.4 141 141 23.7
Diarrhoeal diseases 9 2.9 74 32.0 83 15.4 85 14.7 86 86 14.4
Septicaemia 28 9.1 32 13.8 60 11.1 70 12.1 70 71 11.9
Acute respiratory disease 21 6.8 36 15.6 57 10.6 64 11.1 64 65 10.9
Congenital malformations 37 12.0 22 9.5 59 10.9 63 10.9 65 66 11.1
Diseases of nervous system 19 6.2 18 7.8 37 6.8 39 6.6 42 44 7.4
Birth trauma and birth anoxia 28 9.1 2 0.8 30 5.6 30 5.2 30 30 5.0
Ill-defined conditions 20 6.5 6 2.6 30 4.8 27 4.7 27 27 4.5
Malnutrition, anaemia, rickets, etc. 1 0.3 12 5.2 13 2.4 17 2.9 18 18 3.0
Haemolytic disease of newborn 1 1 3.6 2 0.8 13 2.4 13 2.3 13 13 2.2
Diseases of urinary system 1 0.3 5 2.2 6 1.1 9 1.6 10 10 1.7
Infectious hepatitis 0 — 3 1.3 3 0.6 5 0.8 5 5 0.8
Leukaemia and lymphoma — 1 0.4 1 0.2 1 0.2 2 4 0.6
Other diseases 8 2.6 3 1.3 1 1 2.0 13 2.3 14 15 2.52

Total 308 100.0 231 100.0 539 100.0 577 100.0 587 595 100.0
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The cause and age specific mortality rate (case fatality rate per 100 cases) in 1980

T able V I

Conditions

T o ta l cases discharged, or dead Dead Case fa ta lity  rate

U nder  
1 year L—12 years T otal

Under 
1 year 1—12 years Total U nder 1 year 1 —12 years Total

Respiratory diseases 847 573 1 420 57 8 65 6.72 1.39 4.57
Diarrhoeal diseases 986 203 1 189 83 3 86 8.41 1.47 7.23
Ill-defined conditions 293 341 634 26 1 27 8.87 0.41 4.25
Dieases of nervous system 141 132 273 37 7 44 26.24 5.30 16.11
Disease of urinary system 34 134 168 6 4 10 17.64 2.49 5.95
Acute poisoning 19 133 152 — 1 1 — 0.75 0.65
Other diseases (specified) 20 115 135 11 2 13 55.00 1.73 9.62
Prematurity (unspecified) 253 1 254 140 1 141 55.33 — 55.51
Haemolytic disease of newborn 126 — 126 13 — 13 11.50 — 11.50
Congenital anomalies 97 61 158 59 7 66 60.82 11.4 41.77
Malnutrition anaemia 13 82 95 13 6 18 100.00 7.31 18.94
Rheumatic fever/rheumatic heart 19 48 67 — 1 1 — 2.08 1.49

disease
Surgical conditions 10 46 56 — — — — — —
Infectious diseases 3 57 60 3 2 5 100.00 3.50 8.33
Malignancy 1 40 41 1 3 4 100.00 7.50 9.75
Birth trauma/birth anoxia 68 — 68 30 30 44.11 — 44.11
Septicaemia 70 14 84 60 11 71 85.75 78.57 84.52

Total 2 995 1 980 4 980 539 56 595 17.99 2.82 11.95

F req u en cies are b ased  on  10% ran d om ized  sam p le o f  d ischarges p lu s to ta l d ea th s .
8
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(10 cases), infectious hepatitis (5 
cases), malignancy (4 cases), and 1 
each to kerosene poisoning and rheu
matic heart disease. Among the dis
charged cases more than 80% were 
due to respiratory infections (1420 
cases), diarrhoeal disease (1189 cases), 
ill-defined conditions (634 cases), dis- 
easesof the nervous system (273cases), 
and of the urinary system (168 cases), 
and acute poisonings (152 cases). The 
majority of admissions was due to 
respiratory infections, gastroenteritis, 
pneumonia, septicaemia and congeni
tal malformations.

The case fatality was 11.95% for 
all diseases among all age groups, 
17.99% under 1 year and 2.82% for 
1 12 years of age (Table VI). The risk 
of death from all diseases together 
was nearly 7 times higher among in
fants than those over 1 year of age. 
The case fatality rate was 84.5% for 
septicaemia, 55.5% for prematurity, 
44.1% for birth trauma and birth 
anoxia, 41.7% for congenital malfor
mations, 18.9% for malnutrition and 
anaemia, 16.1% for meningitis, and
11.5% for haemolytic disease of the 
newborn (Table VI). The case fatality 
rate for diseases like respiratory infec
tions, diarrhoeal diseases, renal dis
ease, malignancy, rheumatic heart 
disease and ill-defined conditions 
varied between 1.4 to 9.7%. Children 
with acute poisoning had a case fatal
ity of 0.65% which was the lowest 
among all causes. The common agents 
of poisoning necessitating admission 
in the order of frequency were kero
sene, drugs (barbiturates, salicylates) 
and insecticides (Flit, Baygon, etc.).

The 66 deaths due to congenital 
anomalies included 24 cases of con
genital heart disease, 21 of unspeci
fied congenital malformations, 7 each 
of multiple congenital anomalies and 
congenital malformations of the ner
vous system including 1 spina bifida, 
3 of Down syndrome and one of con
genital malformation of the kidney. 
The other specified conditions com
prised hepatic failure (3 cases), men
tal retardation (2 cases), coagulation 
defect (2 cases) and one case each of 
scarlet fever, pneumothorax, head in
jury, Reye’s syndrome, aplastic anae
mia and 2 others.

The case fatality rate among infants 
for all the diseases was 2 to 30 times 
higher than in the older age groups 
(1-12 years), except for prematurity 
and other conditions confined to in
fants. The protection provided by 
breast feeding against infections and 
death in young childhood has been 
confirmed both for the underdevel
oped and the industrialized countries 
[20, 21]. Hospital admissions for
diarrhoeal diseases were more com
mon in weaned infants and the case 
fatality was significantly higher 
among weaned children, particularly 
for measles, diarrhoeal diseases and 
acute lower respiratory tract infec
tions [21]. Differences in infant and 
childhood mortality between devel
oping and developed countries exist 
not only in the level of mortality but 
also in the leading causes of death [5, 
6, 7, 14, 15, 16, 18, 19]. Those of our 
hospital and also community based 
studies [1, 2] showed the preponder
ance of prematurity, diarrhoeal dis-
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Leading causes of child deaths at Al-Fateh Paediatric Hospital, Benghazi in 1980, 
compared with developing countries and developed countries*

T able V II

Age group I n ia n ts 1—4 years

B enghazi
(A l-F ateh
H ospita l)

P a e d ia tric
P re m a tu rity  (unspecified), d ia r 

rhoeal d iseases, septicaem ia, 
acu te  re sp ira to ry  infections, 
congenital m alfo rm atio n , m en 
ingitis, b ir th  in ju ries

Septicaem ia, acu te  re sp ira to ry  
infections, congen ita l anom alies, 
m a ln u tritio n , re n a l d iseases, in 
fectious h ep a titis , d ia rrh o e a l 
diseases

D eveloping countries D iarrhoeal d iseases, acu te  re 
sp ira to ry  in fec tions, etc ., 
whooping cough

D iarrhoeal diseases, a cu te  resp i
ra to ry  infections, e tc ., m easles

D eveloped countries B irth  in ju ries, congenital an o m 
alies, in flu en za , pneum onia, 
d iarrh o eal d iseases

A ccidents, co n gen ita l anom alies, 
m alig n an t neoplasm , a cu te  re 
sp ira to ry  infections

* Summarized from WHO Technical Report Series No. 600, 1976.

eases, septicaemia, acute respiratory 
infections, congenital anomalies, men
ingitis and birth trauma among the 
leading causes of infant deaths; and 
septicaemia, acute respiratory infec
tions, congenital anomalies, malnutri
tion and renal diseases among the 1-4 
year old fatalities (Table VII). The 
most common causes of infant mor
tality were diarrhoeal diseases and 
acute respiratory infections in devel
oping regions; and birth injuries, con
genital anomalies and to some extent 
respiratory infections and diarrhoeal 
diseases in developed countries [12, 
16, 17]. In developing countries the 
real frequency of congenital anoma
lies and birth injuries was concealed 
due to overshadowing by other infec
tive and parasitic diseases. The main 
causes of childhood mortality in devel
oping nations were indeed the contin
uation of conditions operating dur
ing infancy with addition of measles 
or malaria; whereas in developed

countries accidents and malignancy 
occupy important positions in child
hood mortality [5, 16, 17, 20].

C o n c l u s i o n s

Tn our hospital, during 1975 to 1980 
the mortality rate varied between 52.1 
(1975) to 125.5 (1978) per 1000 dis
charges and progressively increased 
by years. The higher proportion of 
deaths was observed from September 
to January though a higher propor
tion of admissions occurred from May 
to July. The highest documented mor
tality rate of 106.8 was for the month 
of December and the lowest of 68.2 
was observed for the month of May. 
The death rates had doubled for al
most all months between 1975 to 1980 
which pointed to the necessity of more 
detailed investigations of the factors 
responsible for such changes. The 
death rates were higher for males
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during infancy most probably due to 
the constitutional superiority of fe
males, and higher for females during 
early childhood (1-9 years) possibly 
due to neglected care or poor atten
tion to girls, and higher among males 
thereafter which could be due to the 
superior constitution along with the 
benevolent influence of pubertal hor
mones among girls. The mortality 
rates were inversely proportional to 
age. The mortality rate of 641.6 per 
1000 discharges among neonates was 
reduced to 116.3 (1/4) by the post- 
neonatal period, 32.8 (1/20) by 1-4 
years, 21.7 (1/29) by 5 to 9 years and 
25.7 (1/25) by 10 to 12 years of age. 
The risk of death was inversely pro
portional to age and was observed to 
fall dramatically with the increase 
in age.

Prematurity, septicaemia, congeni
tal anomalies, and birth trauma or 
birth anoxia contributed to approxi
mately 50% of all deaths; whereas 
these formed only 11.3% of total ad
missions. A need was felt to further 
analyse the above mentioned four 
causes by refining the diagnosis and 
predisposing factors. The future reduc
tion of mortality among children in 
homes and at the hospital in partic
ular was obviously linked to the pre
vention and early efficient manage
ment of such conditions.
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Positive skin prick tests of immediate type 
in non-allergic children

E Cse r h á t i, Annemarie Ge g e si K is s , Györgyi Me z e i, J K e l e m e n

and Julianna P u sk á s

First Department of Paediatrics, Semmelweis University Medical School,
Budapest

Prick tests with twenty different Bencard antigens were performed 
in 300 children aged 2-16 years, all having a negative individual and familial 
history for allergic disease. At least one positive result was obtained in 
64% of the children and among the 6000 tests a total of 727 were positive. 
Of the positive tests 93% were -f- or +  +  , 7% were +  +  +  or +  +  +  +  • 
No relationship was found between age and the incidence of positive skin 
tests. Mild reactions against more than one antigen in the same individual 
were quite frequent, pronounced reactions ( +  +  +  or +  +  +  +  ) against 
more than one antigen were exceptional. The incidence of mild reactions 
was found to be independent of the gender; strong reactions occuried in 
girls twice as often as in boys. The highest incidence of positive reactions 
was observed with house-dust mite, pollens, hay and straw dust, and canine 
and feline hairs. The diagnostic value of mild positivity is slight but pro
nounced positivity, especially against more than one antigen, must care
fully be considered and in any case followed by a bronchial provocation test.

Airway allergy plays a prominent 
role among diseases of allergic origin. 
Identification of the precipitating an
tigen is important in diagnosis and 
therapy alike, specific causal treat
mentbeing based on such a knowledge. 
The history, prick tests, RAST deter
minations and airway provocation 
tests are the most widely used tools 
in identification of the allergen(s). 
These methods are of various-relia
bility. Reliability is satisfactory if 
(i) the method gives no negative re
sult with the causative antigen and 
(it) no false positive result occurs in 
healthy individuals. Immediate type 
skin reactions fulfil these expecta
tions to a certain degree. Only to a 
certain degree since positive reactions 
may also be encountered among 
healthy persons.

In this study we have attempted to 
determine the incidence of positive 
prick tests among healthy Hungarian 
children.

Materials  and  Meth o ds

Three-hundred children, 146 boys and 
164 girls ranging in age from 2 to 16 years, 
were selected for the study. The history 
revealed no allergic disorder in the childron 
and in their first-degree relatives. The list 
of the twenty Bencard allergens used in 
the study can be seen in Fig. 3. The prick 
test was performed according to the re
commendation of the makers: a drop of 
the solution containing the antigen is 
placed onto the flexor surface of the fore
arm, the prick is carried out by a lancet 
through the drop of antigen solution. The 
result is read after 15-20 min. A prick 
using the control solution supplied with 
the antigens is carried out in each case; 
this solution contains except the antigen 
itself all solvents and preservatives used 
throughout the procedure of production.
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In evaluation the following scoring was 
used

-f- no urtica, erythema smaller 
than 3 mm in diameter;

-f- -(- urtica up to 3 mm in diameter, 
pronounced erythema;

+  +  +  urtica 3-6 mm in diameter 
plus erythema;

+  +  -(-+  urtica exceeding 6 mm in diam
eter usually with pseudopo
dium formation, marked ery
thema.

R e s u l t s

Among the 6 000 tests, each 20 in 
300 children, 727 were positive and 
5 273 were negative. 93% of all posi
tive results (95% in boys and 91% in 
girls) were of grade -|- or +  +  , while 
grades -f- or +  +  +  +  made up 
only 7% of all positive reactions (5% 
in boys, 9% in girls). 192 out of the 
300 children had a positive reaction 
against at least one antigen; i.e. 64% 
for both sexes, 66% for boys and 62% 
for girls. In girls, the incidence of 
severe positivity (-}- +  +  or +  +  +  +  ) 
was twice as high as in boys. Unex
pectedly, the incidence of positive 
skin reactions was not higher in school 
children than in children between 2 
and 4 years of age; thus age did not 
seem to have any effect on this in
cidence (Fig. 1).

Mild, +  or +  +  , reactions against 
a high number of antigens were seen 
quite frequently. Strong reactions, 
rating +  +  -f or +  +  +  +  > against 
more than one antigen were excep
tional (Fig. 2).

Figure 3 demonstrates that mild 
reactions occurred with the same fre
quency in boys and girls; the more 
severe degrees of positivity are more 
frequent in girls.

The following antigens provoked 
positive reactions at an appreciable 
rate: house-dust, house-dust mite, hay 
and straw dust, pollens, canine and 
feline hairs (Fig. 2).

D i s c u s s i o n

Positive skin reactions to various 
antigens are a common finding in 
healthy adults [3, 4, 6, 11, 12]. Halo
nen et al [6] found a higher incidence 
in young adults. In the accessible 
literature we found no data for healthy 
children. According to the present 
results, two-thirds of healthy Hun
garian children aged 2 to 16 years, 
with no history of allergy, gave a +  
or -(--f- positive reaction against one 
or more of twenty Bencard allergens.

In agreement with data in the 
literature, we feel that the diagnostic 
and clinical importance of such positiv
ity is very restricted. Our finding 
concerning strong -f- +  +  or +  +  +  +  
positivity in a small but definite per
centage of healthy children seems to 
be unique. This higher incidence of a 
strong positive result in girls (9%) 
compared to boys (5%) can be related 
to the observation that freedom from 
symptoms in the presence of an in
creased IgE level occurs more fre
quently in girls than in boys.

We have thus drawn the conclusion 
that +  and -f +  positivity is of 
questionable importance, and also 
that + - ( -+  or +  +  +  +  reactions 
cannot be regarded a dependable indi
cation of allergy. Our findings corrob
orate the opinion [1, 2, 7, 8, 9, 10] 
that a strong positive result of a prick
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test performed correctly is an indica
tion for a bronchial provocation test, 
as even in the presence of a positive 
history and a positive prick test only 
30 — 80% of the cases exhibit a posi
tive reaction to the same allergen 
when used in a bronchial provocation 
test. According to these findings, im
munotherapy protracted over years 
means to the patient a considerable 
load not without risks and is super
fluous in 20 —70% of the cases if indi
cation for this form of treatment is 
based only on the result of the skin 
test. The closest relationship was 
found by all authors between the 
result of bronchial provocation and 
a +  +  +  +  positive skin test.

Tor evaluation of +  +  +  or 
-}- +  +  +  results we refer here to the 
findings of Hagy et al [5]; these 
authors performed skin tests in 903 
healthy young persons and followed 
them during seven subsequent years. 
Allergic disease supervened with a 
significantly higher frequency in those 
exhibiting a strong positive reaction 
at the beginning of the study. Atopy 
in family members further increased 
the risk. Still, we feel that a positive 
reaction of +  +  +  or +  +  +  +  inten
sity cannot simply be regarded as a 
normal scatter of the method.

Received October 9, 1982
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Prevention of adult cardiovascular disease 
in obese children

A Cz in n e r , Mária T ichy  and L B arta 
F irst Department of Paediatrics, Semmelweis University Medical School, Budapest

An investigation was carried out to establish the risk factors of 
cardiovascular disease among obese children. Among 173 obese children 
38% were endangered in respect of cardiovascular disease. The frequency 
of hyperlipoproteinaemia was near to 20%. It is considered necessary to 
separate these children from the group of obese children and to treat them 
according to the outlined aspects.

Nowadays, the aetiology of cardio
vascular diseases, in other words, the 
risk factors which could lead to such 
disorders, are mostly known. And still 
we have to face difficulties when plan
ning examination programmes in or
der to throw light on the risk factors 
in childhood.

Large screening programmes are 
known which take into consideration 
the whole child population, especially 
as regards lipid parameters. Others 
again propose only the screening of 
the risk-population, e.g. of children 
of parents recovered from juvenile 
heart infarction, considering that 
metabolic disturbances of lipoprotein 
are hereditary and even the way of 
life within one and the same family 
is alike [1].

Among the risk factors the impor
tance of obesity is widely known. The 
decrease of physical working capacity 
goes together with obesity. The rela
tionship between the latter and the 
high density lipoprotein-cholesterol 
level (HDL-C), which is a protective 
agent for the vessel walls, is also

known. It seemed thus obvious to 
regard as a risk population the obese 
children free from endocrine changes 
and to start among them an investiga
tion.

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

From our out-patients we have selected 
173 obese children, 90 girls and 83 boys 
without any disturbance of endocrine ori
gin. Their mean age was 12.6 +  1.93 years. 
In all children we measured on the right 
side of their body 6 skinfolds (biceps, tri
ceps, subscapular, suprailiac, calf) with 
Holtain caliper and estimated the per cent 
of body fat according to Parizkova and 
Roth [10]. On the basis of anthropomet- 
rical data the body fat per cent of all boys 
was over 25% while that of the girls was 
over 30%.

A dotailed family history was taken and 
after 12 hours fasting native and hepai in - 
ized red blood cell samples were obtained 
from the children. Cholesterol and HDL-C 
were determined enzymatically, triglycer
ide according to Laurell, lipoid by agar- 
gel electrophoresis according to Noble. 
From the above data the frequency of 
hyperlipoproteinaemia was established.

After 5 minutes in lying position, blood 
pressure was repeatedly measured on all 
extremities.

The data obtained were elaborated and 
scored according to the system of Nora [9] 
as modified by us.
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Questions concerning family history
1. Has a first-degree relative (parent or 

sibling) had a heart attack or coronary 
disease and/or a stroke with onset before 
age 45 ?

2. Has a first-degree relative had a heart 
attack, coronary disease and/or a stroke 
with onset before age 65?

3. Has a second-degree relative had a 
heart attack, coronary disease and/or a 
stroke with onset before age 65 ?

4. Hoes the child or a first-degree rela
tive have juvenile onset diabetes ?

Questions concerning lipid and lipoprotein- 
aemias

5. Has the cholesterol level repeatedly 
been higher than 5.17 mmol/1?

6. Has the serum cholesterol level been 
repeatedly higher than 5.70 mmol/1?

7. Has the triglyceride level been re
peatedly higher than 1.95 mmol/1?

8. Has the HDL-C level repeatedly been 
lower than 0.77 mmol/1?
Questions concerning blood pressure, weight, 
smoking, physical working capacity

9. Has the blood pressure repeatedly 
been higher than 140/90 mmHg?

10. Is the body fat per cent in boys 
higher than 25%, in girls higher than 30% ?

11. Does the child perform vigorous 
exercise daily?

12. Does the child smoke?

Counting of risk indexes
Score

Family history (the single maximum 
score is 3)
Coronary disease in first-degree rela
tive before age 45 3
Coronary disease in first-degree rela
tive before age 65 2.5
Coronary disease in second-degree re
lative before age 65 1
Stroke in first-degree relative before 
age 45 1
Stroke in second-degree relative before 
age 65 0.5
Lipids, lipoproteins (add value to a 
maximum score of 2)
Cholesterol higher than 5.70 mmol/1 
HDL-C under 0.77 mmol/1 2
Cholesterol higher than 5.17 mmol/1 1 
HDL-C under 0.77 mmol/1 1

(normal HDL-C, no point)
Triglyceride level higher than 1.95 
mmol/1 0.5
Blood pressure, weight, smoking, physi
cal exercise (add to all Values)
Smoking regularly 1.5

Juvenile diabetes in patient or first- 
degree relative 1
Lack of regular physical activity 0.5
Blood pressure higher than 140/90 mm
H g  1
Body fat per cent over 25% or 30% 
respectively 0.5

R e su lts

We have processed the data of 173 
out-patients according to the above 
aspects. Detailed results are given in 
Table I. On the basis of the family 
history (cardiac infarction, stroke) 
7.5% of obese children obtained 
scores. If juvenile diabetes was in
cluded 17.9% of the children had a 
positive family history.

Considering the serum lipids and 
lipoprotein parameters, we have met

T able I

Frequency of risk factors in obese 
children (n: 173)

No. of 
cases

P er cent

F a m ily  history

Early onset coronary disease 3 2
in first-degree relatives

Stroke in first-degree relatives 5 3
Coronary disease in first-de- — —
gree relatives before age 65

Coronary disease and stroke 5 3
in second-degree relatives 
before age 65

Diabetes (juvenile onset) in 18 10
first-degree relatives

H yperlipoproteinaem ia ( F r e d r ic k so n )

Type Il/a 16 9
Type Il/b 6 3
Type IV 14 8

Regular smoking 6 3
High blood pressure — 56 32

140/90 mmHg
Lack of physical activity 147 85
High body fat per cent 173 100
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Frederickson types I l/a  (9.2%), I l/b  
(3.4%) and IV (8%). These data indi
cated scores for approximately 20% 
of the obese patients. In another study 
the frequency of hyperlipoprotein- 
aemia was 9% among patients with  
normal weight.

Finally, blood pressure of 32.4%  
of the patients was repeatedly higher 
than 140/90 mm Hg; 3% were smok
ing regularly and 85 % did not partic
ipate in any kind of sport apart 
from school gymnastics. All the pa
tients were obese and, thus, were auto
matically given scores.

Risk scores and increased risks have 
been calculated according to Nora
[9] as follows.

R isk  score In creased  r isk

3 2 X

3 .5 3 X
4 5 X
4 .5 6 X
5 15 X
5 .5 n o t  c a lc u la b le  b y

p r e s e n t  m e th o d s

T able  II
Development of risk scores in obese

children (n: 173)

Score N o. o f cases Per cent

1 — 2.6 without 106 6i
risk

3 33 19
3.6 16 9
4 7 4
4.5 7 4
6 3 2
6.6 1 0.6
Total endan- 67 38

gered

On the basis of their scores, th e 173 
obese patients could be d ivided  into 
six groups (see Table II).

D iscussion

Berwick et al. [3] mention among 
the possibilities of screening and pre
vention in childhood, the following 
procedures.

1. Universal screening exam ination  
in 10-year-old children by determ ina
tion of serum cholesterol level twice 
in all children or twice only in  those 
where the first value has been found 
elevated.

2. Target screening in all children 
on the basis of questionnaires. W ith  
a positive family history (coronary 
disease) the serum cholesterol level 
should be estimated.

3. Triggered screening: serum cho
lesterol estimation in children whose 
parents have recovered from cardiac 
infarction.

4. Population-wide campaign, in the 
first place through mass m edia, in 
order to  give dietary and liv in g  habit 
instructions.

5. School education for children 
aged 10 through 15, to offer, in the 
first place, dietary regulations.

Universal screenning, though in this 
field experiences already ex ists, is 
expensive, especially if not on ly  the 
serum cholesterol but the level of the 
im portant HDL-C is also planned [2, 
3, 4].

Our questionnaire differs from that 
recommended by Nora [9] in  the fol
lowing. We have put the age of juve
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nile cardiac infarction to  an earlier 
age, 45 years, in accordance with liter
ary data [1]. The low est limit of 
serum  cholesterol has been set at 5.17 
mmol/1, on the basis of some statistics 
for populations outside Hungary [5, 
7]. R ecent data have shown the pro
te c tiv e  role of HDL-C; it  was, there
fore, considered im portant to deter
m ine it  among the lipoprotein param
eters. Instead of body weight, it 
seem ed more correct to  determine 
body fat per cent by the skinfold 
m ethod; the data for boys (25%) and 
girls (30%) are the conventional limits 
of ‘ ‘ob esity ’’ [11]. Typifying of behav
iour seems to be difficult in  practice 
and therefore it was left out from our 
questionnaire.

In  the case of targeted screening, 
nam ely, if we would have examined 
th e patien ts only on the basis of the 
p ositive  family history, the lipoid 
m etabolism  would have been ex
am ined in not more than 31 cases. 
A t th e  same time, among the 31 
obese children we found a hyperlipo- 
proteinaem ia in 26 cases and these 
patien ts, of course, fall into high point 
and high risk groups.

A m ong the children, 32% had a 
blood pressure higher than 140/90 
mm H g, in 8 cases w ith  changes in 
th e ocular fundus. A t the sam e time, 
in m ost children a loss of weight led 
to a normalization of blood pressure. 
Also, 85%  of these children did not 
pursue any sport associated with 
serious physical exertion.

Screening of obese children belongs 
to the possibilities of targeted screen
ing because it can be solved either by

sim ple inspection by the school phy
sician w ith weighing and height mea
suring, but also with anthropometri- 
cal m ethods (Каир index, skinfold). 
According to our results, the question
naire system , together w ith  blood 
pressure, lipid and lipoprotein estim a
tions was able to indicate a high pro
portion (39%) of endangered children 
w ith  a high frequency of hyperlipo- 
proteinaem ia among them.

A t th e  same time, in order to get 
correct results, some criteria in our 
questionnaire were stricter than those 
of N ora, as already mentioned.

I t  is obvious that screening is of 
im portance only if we can do som e
th ing in the interest of these children. 
Glueck [6] summarized the tasks to 
be done as follows. W ith th e restric
tion of administering saturated fats 
and cholesterol, the total cholesterol 
level can be reduced. The d iet, based 
on th e reduction of all calories and 
carbohydrates generally normalizes 
the concentration of serum triglycer
ides. T he reduction of body weight, 
according to the Muscatine study [8], 
where half of the children w ith  hyper
tension were obese, is associated with  
a decrease of blood pressure.

W e have to add that the effect of 
physical activity, increased in the 
interest of weight loss, improves the 
HDL-C level of these children [6]. 
Finally, the discontinuation of smok
ing assists profitably the above-m en
tioned tasks.

Screening and proper managem ent 
of children is probably the only means 
to prevent vascular diseases which 
m anifest themselves in adult age. We
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have presented one variation of the 
many screening programmes, the 
screening of obese children. It was 
not our aim to develop a disease 
consciousness in either the children 
or their parents; we only wish to 
emphasize the possibilities of preven
tion of serious cardiovascular disease.
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Paediatric Pathology. Edited by C L 
B e r r y . Springer Verlag, Berlin-Heidel
berg-New York 1981. X I -)- 697 pages with 
673 figures. Price UM 170.-

This book written by 12 authors em
braces practically the whole of paediatric 
pathology but by far not in a uniform 
manner; some parts are treated in great 
detail and some quite briefly. This im
balance follows from the aim of the book: 
it was not written as a comprehensive text 
intended for use as a reference volume but 
with the purpose of informing the general 
pathologist without training in paediatric, 
especially infantile, pathology about the 
conditions specific to infants and children. 
This might explain the unusual distribution 
of the material.

The book consists of 16 chapters cor
responding to the organ systems. Individ
ual chapters are devoted to the fetus, the 
placenta, congenital malformations, em
bryonic tumours and to SIDS, the sudden 
infant death syndrome. Among the chap
ters, outstanding are the Nos 1, 2, 9 and 
16. Chapter 1 discusses the fetal pathology 
giving a survey of the normal intrauterine 
conditions on the basis of many precise 
data and excellent figures demonstrating 
the normal course of organ development. 
Chapter 2 discusses the placenta and its 
pathology with special emphasis on its 
changes caused by intrauterine infections. 
Chapter 9 is devoted to the kidney and the 
urinary tract. Didactically and concerning 
its contents this seems to be the most

successful and at the same time the most 
detailed part of the book. Among others it 
gives an excellent survey of glomerular 
disease and its types associated with the 
nephritis syndrome, of the cystic changes 
and developmental anomalies. The last 
chapter discusses the problematic SIDS, 
enumerating almost all the possible theo
ries on its aetiology published in the litera
ture. The importance of histological exami
nation is stressed and the necropsy tech
nique is described extensively, giving use
ful hints, e.g. sampling of vitreous humour 
for urea and electrolyte estimation. Chap
ter 12 deals with the pathology of the 
spleen, lymph nodes and the immuno- 
reactive tissues. Some of its parts such as 
non-Hodgkin lymphoma are described in 
full detail but others such as the leukae
mias are just touched upon. Chapter 3 
which describes the different congenital 
malformations, appears to the reviewer to 
be the poorest of the book. The chromo
somal abnormalities and malformations 
together with the four commonest pertain
ing conditions are discussed on not more 
than a single page and chromosomal pathol
ogy is not even mentioned nor are the 
techniques of chromosome investigation 
to be found.

A definite deficiency of the book is the 
absence of sonographic and even more the 
scarcity of electron microscopic pictures. 
This is the more regrettable as in many 
a condition, for instance in histiocytosis X, 
the diagnosis depends on the electron- 
microscopical finding.
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A copious list of references collected up 
to the late seventies is added to each 
chapter. Selection of the papers quoted 
must be praised as few of the really im
portant ones are missing and few are 
obsolete. In this context may the reviewer 
mention that the designation Wilm’s 
tumour used systematically in the book is 
incorrect, the tumour having been named 
after M. Wilms, the once highly esteemed 
German surgeon.

All in all, in spite of its deficiencies the 
book is a high-level manual which will bo 
useful to both pathologists and paediatri
cians.

P  B ucsky

Developmental Toxicology. Edited by K eith  
Sn e l l . 350 pages, Croom Helm, London 
1982. Price L 22.50

Reproduction toxicology including fer
tility teratology, behavioural teratology as 
well as peri- and postnatal studies is a 
comparatively new, rapidly developing 
part of toxicology. In view of its develop
ing state, a survey and summing up of the 
applied new techniques is desirable. The 
editor o f the book was able to ensure by 
a careful choice of the contributing authors 
that the reader should find information 
about the same compound from several 
different aspects e.g. in whole animal 
studies (F. Beck), in approaches in vitro 
using organ as well as cell cultures (N. B. 
Brown and S. E. Fabro; R. M. Clayton and 
A. Zehir), biochemical examinations (K. E. 
Williams; O. Pelkonen; K. Snell), auto
radiographic distribution of compounds 
(Ullberg et al), role of placenta (M. R. 
Juchau), transplacental carcinogenicity (P. 
Keilhues), and problems of behavioural 
teratogenicity (С. У. Vorhees and R. E. 
Butcher).

Space does not permit to review all the 
chapters of the work, but to demonstrate 
its main characteristics one example might 
be sufficient. Vitamin A, both in excess and 
also its deficiency is a well-known experi

mental teratogen, but the same dose ap
plied simultaneously to different strains of 
mice will result in various teratogenic 
actions due to the different genetic back
ground of the animals (F. Beck). As Ullberg 
et al show, if an excess is applied during 
early, mid and late gestation, accumulation 
of the compound will vary in site: in the 
early embryo most of the radioactivity is 
detectable in the neuroepithelial tissues, 
while in mid and late gestation the usual 
localization is in the areas where cell pro
liferation is the highest (lung, liver, heart, 
large vessels). Clayton’s chapter deals with 
the effects of hypervitaminosis A in organ 
(limb bud) and cell cultures (ehondrogenic 
cells), showing the inhibited cartilage ma
trix synthesis, the abnormal type of cell- 
to-cell contacts, and the disturbed differ
entiation of the prechondrocyte mesen
chyme. The youngest field of reproduction 
toxicology is behavioural teratology. Doses 
which do not induce CNS malformation 
produce behavioural defects after birth 
(С. V. Vorhees and R. E. Butcher).

Similar information is found for trypan 
blue, thalidomide, diphenylhydantoin, 
ethanol, etc. in the different chapters.

I warmly recommend the book for 
paediatricians, embryologists and teratol- 
ogists interested in the mode of action of 
teratogens and in the methods of reproduc
tion toxicology.

Alice D ätjga

В. B e n ja m in : Atlas of Paediatric Endo
scopy. Oxford University Press, Oxford 
1981. 133 pages with 135 figures. Price 
£ 30

One often reads that an author has filled 
a gap. This time the saying is perfectly 
true: to our best knowledge, Benjamin’s 
atlas is the first of its kind and it really 
fills a much-felt gap in paediatric litera
ture.

For bronchoscopy, the author used for 
many years the Negus instrument and is 
now working with the Storz—Hopkins
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fibreoptic telescopes, taking pictures with 
Storz endocamera with flash generator. 
Microsurgery is done with carbon dioxide 
laser. After a very brief introductory part 
explaining the different techniques, the 
material is presented in nine chapters as 
follows. 1. Normal appearance; 2. nasal 
cavities and nasopharynx; 3. larynx and 
pharynx; 4. intubation, tracheotomy and 
trauma; 5. acute inflammatory airway 
obstruction; 6. foreign bodies; 7. tracheo
bronchial tree; 8. tracheo-oesophageal fis
tula and oesophageal atresia; and 9. the 
oesophagus.

The chapters do not contain any text 
except the legends to the pictures. Most of 
these are presented together with a lateral 
xeroradiogram and/or a CT picture of the 
region in question. The figures are excellent 
and didactic. No attempt is made at their 
clinical systematization but their study 
will mean a great help to paediatricians 
interested in diseases of the airways and 
their diagnostics. Some bronchograms are 
also presented but their quality is some
what weaker than that of the other tech
niques.

The book will be a great gain to every 
paediatric pulmonologist and bronchologist 
and even to the practising paediatrician.

E Székely

F. Lam pert: Pädiatrie. X II -f- 99 Seiten 
mit 10 Abbildungen. Springer Verlag, Ber- 
lin-Heidelberg-Now York 1982. Preis DM 
22 , -

Das vorliegende Büchlein befaßt sich 
mit den Problemen der Ambulanzpädiatrie, 
und es erstreckt sich nicht auf die statio
näre Versorgung. Aufgrund eigener Erfah
rungen versucht der Autor, die häufig auf
tauchenden Symptome und Fragen zu be
leuchten und mit entsprechenden Angaben 
einen nützlichen Leitfaden für die alltäg
liche Praxis zu geben.

Einleitend werden die Untersuchungs
methoden, sodann die Gesundheitsvorsorge

von Neugeborenen, Säuglingen, Klein- und 
Schulkindern und Adoleszenten erörtert. 
In dem umfangreichen Kapitel „Krank
heiten und Probleme“ werden die Erkran
kungen der einzelnen Organe, jeweils knapp 
doch klar, besprochen. Die Orientierung 
wird mit Hilfe von drucktechnischen Mit
teln, Abbildungen und Tabellen erleich
tert.

Das Taschenbuch bietet vor allem dem 
praktizierenden Nicht-Pädiater eine wert
volle Stütze für den Alltag und in der 
Sprechstunde.

К  S chmidt

U. K a l b e : Die Cerebral-Parese im Kindes
alter. 90 Seiten mit 66 Abbildungen. Georg 
Thieme Verlag Leipzig (Gustav Fischer 
Verlag Stuttgart-New York) 1981. Preis 
M 32.-

Das Krankheitsbild der kindlichen Cere- 
bral-Parese dürfte so alt sein, wie die 
Menschheit selbst. Die Aufmerksamkeit 
der Kinderärzte richtete sich jedoch erst 
in letzter Zeit auf die vielfältigen, kom
plexen Probleme des hirngeschädigten 
Kindes und seiner Familie.

In dem vorliegenden Buch wird das 
Krankheitsbild, dessen Häufigkeit der Ver
fasser auf etwa 3-4 Promille schätzt, in 
allen Beziehungen eingehend behandelt. 
Die etwa 10 Milliarden Nervenzellen des 
menschlichen Gehirns sind äußerst sensi
bel, Schädigungen verursachen irreparable 
Defekte. Wie bei solchen Kindern dennoch 
günstige therapeutische Ergebnisse erreicht 
werden können, ist das Thema der Mono
graphie. Nach einer kürzeren Besprechung 
der diagnostischen Untersuchungsverfah
ren, werden die verschiedenen Behand
lungsmöglichkeiten ausführlich geschildert; 
außer den zu Hause vornehmbaren Übun
gen werden auch andersartige günstige 
sportliche Aktivitäten angeführt und auf 
die ergänzende medikamentöse Behand
lung und die Chancen eines neurochirurgi- 
schen Eingriffes hingewiesen.
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Das Buch ist in einem vorzüglichen Stil 
verfaßt, das reiche Abbildungsmaterial ist 
ausgezeichnet. Es stellt einen Leitfaden 
für Ärzte, Studenten, Therapeuten, Päda
gogen und Pflegeberufe dar.

О K ohlhéb

Aktuelle Therapie bösartiger Blutkrankhei
ten. Herausgegeben von P G Schettrlen 
und H W P e e s . X II +  298 Seiten mit 
66 Abbildungen und 113 Tabellen. Springer 
Verlag, Berlin-Heidelberg—New York 1982. 
Preis: DM 88.-

Die Therapie der malignen Erkrankun
gen des hämopoetischen Systems hat sich 
in den vergangenen Jahren schnell und 
kontinuierlich verändert, wodurch die 
Prognose dieser Krankheitsbilder wesent
lich besser wuide. Die Bedingung für die 
günstigeren Ergebnisse ist eine aggressive 
Polychemotherapie, die selbstverständlich 
mit entsprechenden supportiven Maßnah
men durchgeführt werden muß. Der Aus
gangspunkt für Art und Grad dei Therapie 
soll stets die genaue Klassifikation des 
Krankheitsbildes sein. Die Zielsetzung der 
Herausgeber des vorliegenden Bandes war, 
diese Fragen im Spiegel der neuen Er
kenntnisse und Verfahren zu besprechen.

Der überwiegende Teil der Arbeit ist den 
verschiedenen Formen der Leukämien ge
widmet: den akuten und chronischen
myeloischen Leukämien und der akuten 
lymphatischen Leukämie. Einleitend wird 
der Wirkungsmechanismus der Antimeta
boliten und des Anthrazyklin erörtert und 
die Fragen der Resistenzentwicklung be
handelt. In den sieh mit den akuten Leukä
mien befassenden Kapiteln wird in erster 
Linie die Chemotherapie bei Erwachsenen 
und Kindern bei niehtlymphatischen und 
akuten lymphatischen Leukämien geschil
dert und über die Immun therapie berich
tet. Ein Ivapi tel erläutert die Behandlung 
der atypischen Leukämien, ein anderes eine 
prognostisch verwertbare phänotypische 
Klassifikation akuter Leukosen durch 
funktionelle Parameter (in-vitro-Kultur-

wachstum, kolonienstimulierende Aktivi
tät, TDT), und in einem weiteren Beitrag 
findet man eine gute Zusammenfassung 
der immunologischen Typisierung akuter 
lymphatischer Leukämien. Hinsichtlich 
der Therapie bieten die diesbezüglichen 
Kapitel nicht nur die Beschreibung der 
einzelnen Verfahren, sondern auch eine 
Klarlegung der Grundprinzipien der Be
handlung.

Den supportiven therapeutischen Maß
nahmen sind, ihrer Bedeutung gemäß, acht 
Beiträge gewidmet, wobei auch auf die 
Rolle der Knochenmarktransplantation 
eingegangen wird. Eine hiernach ange
führte Podiumdiskussion über die einzelnen 
Methoden der akuten Leukämiebekämp
fung soll besonders hervorgehoben werden.

Das letzte Drittel des Buches befaßt 
sich mit der Behandlung der Lympho
granulomatose, Non-Hodgkin-Lymphome, 
Plasmozytome und malignen Erkrankun
gen des Monozyten-Makrophagensystems.

Zusammenfassend kann festgestellt wer
den, daß die Beiträge des vorliegenden Wer
kes einen guten Überblick über die zeitge
mäßen therapeutischen Möglichkeiten bei 
bösartigen Blutkrankheiten gewähren. Die 
thematische Auswahl ist günstig und aktu
ell und bietet Hämatologen und Nicht
spezialisten entsprechende Information 
über den derzeitigen Stand unserer thera
peutischen Möglichkeiten.

D Schüler

Som erville E W : Displacement of the 
hip in childhood. XIII -f- 200 pages with 
262 figures. Springer Verlag, Berlin-Heidel- 
berg-New York 1982. Price DM 112.-

The author of this book is a leading ortho
paedic surgeon and an expert of interna
tional fame on displacement of the hip. This 
book is based on 82 000 neonatal examina
tions and 450 treated cases, some of them 
followed up since more than 30 years.

More than half of the book is devoted 
to congenital displacement of the hip. 
Chapter 1 discusses the pathology of the
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condition as concluded from 25 years 
observation of 400 patients. Acetabular 
dysplasia, capsular laxity, intrauterine 
situation of the femur, the direction and 
the mechanism of displacement are dis
cussed in detail. Chapter 2 reports on the 
possibilities of diagnostics and therapy 
from 0 to 9 months of age and Chapter 3 
on the secondary changes. The two decisive 
factors in early diagnosis are said to be 
a sufficient experience and a due organiza
tion. X-rays are rarely necessary in the 
newborn, the condition must be diagnosed 
without X-rays and pictures should only 
be taken at 6 months and 1 year of age. 
For treatment in the fiist 9 months the 
Trejka pillow or the von Rosen splint are 
recommended. The complications are a 
tightness of the adductor, a failure of re
duction, and redisplacement. The next 
chapter describes the changes secondary 
to the displacement, viz. the delay of ossi
fication, the adaptive changes in the soft 
tissues, the deformity of the acetabulum 
and an increase even to 160° of the angle 
of anteversion. Chapter 4 illustrates the 
course of the displacement from 9 months 
to 3 1/2 years of age. This is the longest 
and most interesting part of the mono
graph; it gives detailed information on the 
possible treatments and their special tech
niques and the indications and techniques 
of arthrography. The data presented give 
means to evaluate the advantages of 
Somerville’s operation.

In the next chapter we find a description 
of hip development after the treatment. It 
is said that development will be normal 
after early operation but later ossification 
disturbances and contractures may appeal. 
Chapter 6 gives a review of the operations 
on the pelvis, tho innominate osteotomy 
(Salter), the Pemb rton osteotomy and the 
Chiari osteotomy.

In the remaining chapters are discussed 
tho iatrogenic fractures of the femur and 
the extreme anteversion. Then a chapter 
reviews up-to-date knowledge on Perthes 
disease on tho basis of 45 hips followed up 
for 4-20 years, and finally the development

and disturbances of the proximal end of 
the femur.

The book with its interesting and excel
lent text illustrated with many pictures of 
high quality gives a very good and modern 
survey of congenital displacement of tho 
hip and all the related problems.

T V izk elety

Segmental idiopathic necrosis of the femoral 
head. Edited by U H We il . Vol. 5 of the 
series Progress in Orthopaedic Surgery. 
VII -(- 121 pages with 68 figures and 
30 tables. Springer Verlag, Bei lin-Heidel
berg-New York 1981. Price DM 66.-

This monograph, according to the pre
face, has the aim to discuss some methods 
of tieatment of femoral head necrosis that 
are conspicuously lacking in Ameiican 
orthopaedic literature.The condition,called 
by some authors coronary disease of 
the hip, seems to have received attention 
only in recent times. While in 1962, Mankin 
and Brower could find not more than 
22 cases in the English literature, by now 
there are a great number of papers and 
some of them report on more than 100 pa
tients. The condition which is essentially 
a vascular disease dut to a decreased blood 
supply or to an insufficiency of the circu
lation appears mostly after some injury, 
alcoholism, connective tissue disease like 
lupus erythematodes, gout, Gaucher dis
ease, etc., but its real cause has not been 
clarified.

The volume contains 8 papers which have 
been published earlier in different period
icals. The first chapter by Wagenhäuser 
(Zurich) is an interesting and most enter
taining essay on human posture, its devel
opment through millions of years and its 
up-to-date aspects. The next chapter has 
been written by Ficat (Toulouse) on eaily 
diagnosis and functional bone investiga
tion. On the basis of experience with 132 
eases ho emphasizes the importance of 
intraosseous piessure recording together 
with tiansosseal venography (a very pain-
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fui intervention to be carried out under 
anaesthesia) and the measurement of oxy
gen saturation. It is said that this haemo
dynamic examination ensures in 99% a cor
rect diagnosis of osteonecrosis. The paper 
by Hungerford (Baltimore) discusses the 
same subject. Among his 130 patients there 
were only 9 whose disease was “idiopathic” 
i.e. not associated with some clinical con
dition.

The next four papers deal with the dif
ferent methods of treatment, their tech
niques and results. Hori (Nara, Japan) per
forms revitalization by vascular bundle 
transplantation; the operation proved 
favourable in early stages but could not 
completely restore severe deformities of 
the femoral head. Kotz (Vienna) surveys 
the results attained by transtrochanteric 
ventral rotation osteotomy as recommend
ed by Sugioka. In 24 treated patients the 
results gave a good : poor ratio of 21 : 3 
while with earlier methods the ratio was 
I 1 : 14. Wilier et al (Göttingen, FRG) 
review their results achieved by flexion 
osteotomy. A total of 42 patients were 
operated upon; the pain was relieved in 
84%, walking ability was improved in 
76%, and 82% of the patients gave a posi
tive evaluation. Gérard (Reims) applies on 
the femoral head a cylindrical cup of the 
kind described by Luck; of 68 hips in 63 
the result ranged from good to excellent. 
Wagner and Zeiler (Schwarzenbruck, FRG) 
applied intratrochanteric flexion-valgus- 
îotational osteotomy on 108 hips and 
resurfacing by a cup on 13 hips; the out
come, especially in young patients, was 
mostly favourable.

The book offers a good survey of knowl
edge concerning the aetiology and patho
genesis of the diseas ;, its early diagnosis 
and the possibilities of its treatment.

T V izkelety

Säuglingsernährung heute. Herausgegeben 
von R G ni; тт XE R. Pädiatrie; Weiter- und 
Fortbildung. (Herausgegeben von H 
E w e r b e c k ) XIV +  195 Seiten mit 50 Ab
bildungen und 57 Tabellen. Springer Ver
lag, В rlin-Heidelber-New York 1982. 
Preis: DM 34,-

Dieses Büchlein ist ein Haupttreffer. 
Geschrieben von einem breiten Kreis von 
ausgezeichneten Autoren und Arbeitsgrup
pen üb rwiegend vom deutschen Sprach
gebiet, befaßt es sich mit den neuesten 
Fragen der Säuglings .•r.-ährung, dieses zu
recht wieder in Mode geratenen Faches der 
Kind rh. .ilkui.de.

Was sind die Neuigkeiten in diesem alten 
Gebiet? Bestrebungen, um zum Natürli
chen und Einfachen zurückzukehren, Er
nüchterung v on unserem stolzen Allwissen- 
hc i sgefühl in Sache der genauen Bedürf
nisse des menschlichen Säuglings auf ver
schiedenste Nahrungsbausteine, Angst vor 
zu hohem Einfuhr von Zucker, Salz und 
Eiweiß, Ahnung einer unüberschätzbaren 
Bedeutung der Ernährung im Säuglings
alter in Hinsicht auf das Schicksal des 
zukünftigen Erwachsenen. Alldies wider
spiegelt sich in dieser Reihe kurzer Zusam
menfassungen .

Besonders gut sind die Kapitel, die sich 
mit dem Eisenstoffwechsel, der sogenann
ten optimalen Säuglingsernährung, der 
Auswirkung der Ernährung auf die spätere 
Entwicklung, der Stilltätigkeit und ihrer 
Beeinflußbarkeit und mit der Beikost im 
ersten Lebensjahr beschäftigen. Die Be
strebung, die Muttermilch nachzuahmen, 
hat zu den verschiedensten Folgen ge
führt: sie hat einen unerhörten Vorsprung 
in der Ernährungsforschung und -techno
logie ausgelöst, sie hat zur gleichen Zeit 
viel zum Sinken der Stilltätigkeit beige
tragen und schließlich hat sie uns gezwun
gen einzusehen, daß die menschliche Milch 
prinzipiell unnachahmbar ist.

Es wird mehrmals betont, daß die Mut
termilch allein bis zum Ende des ersten 
Vierteljahres sicher den vollen Bedarf 
deckt, daß die Kuhmilchpräparate und die
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Beikost noch stets zu früh eingeführt wer
den, daß Mehl während des ersten Halb
jahres völlig überflüssig, ja schädlich ist, 
daß den Säuglingen zu viel Kohlenhydrat, 
besonders Saccharose angeboten wird. Sehr 
nützlich sind die kurzen Kapitel über 
Methoden der Ernährungsversuche und der 
Bilanzuntersuchungen.

Gerne hätten wir mehr über die Praxis 
und Auswirkung des frühen Brustkontak
tes, der ad libitum Nahrung und überhaupt 
über die psychologische Seite der Ernäh
rung gelesen. Es besteht auch eine gewisse 
Diskrepanz zwischen den Empfehlungen 
der meisten Autoren über die späte Ein
führung der Zerealien und dem Kapitel 
über prophylaktische Gesichtspunkte. Das 
Kapitel über Kuhmilchintoleranz ist an 
sich eine selbständige Studie über Patho
logie. Dadurch ist das Fehlen der Erörte
rung der praktischen Schwierigkeiten in 
der Säuglingsernährung besonders auf
fällig.

Eine Fülle von neuesten Informationen 
ist in diesem Buch zugänglich. Jeder, der 
mit Säuglingen zu tun hat, sollte es lesen.

1’ C h o i .n o  KV

A L S c h e r z e r  and I T s c h a r n u t e r : 

Early diagnosis and therapy in cerebral 
palsrf. 304 pages with illustrations. Marcel 
Dekker, Inc. New York 1982. Price 
SFr. 105.—

This book is dedicated to the important 
question of the methods suitable for the 
early discovery and rehabilitation of cere
bral lesion in the young baby. Arguments 
for and against the possibility of early 
diagnosis and therapy are abundant and 
the need for more objective methods and 
more principled control of the results is 
often emphasised.

In the introductory chapter the authors 
define the nature of cerebral palsy. Up- 
to-date results of CT and ultrasound tech
niques in the follow-up of ante and peri

natal brain damage reveal the development 
of brain defects in the first months of life. 
These data and new neurophysiological 
and psychophysiological information have 
remarkably changed our views on the 
delineation of cerebral palsy. Though the 
authors do not detail these important 
advances, they nevertheless cerefully de
scribe the possibilities for early neurode- 
velopmental assessment of infants. Many 
usefid methods are enumerated although 
some important and more or less objec
tive methods such as polygraphy, pharyn
geal and oesophageal electromanometry, 
impulse diagnosis of palatopharyngeal 
muscle function, electrotherapy of pala
topharyngeal paresis, feedback training 
defective sucking and swallowing, to 
mention only a single field, are not men
tioned. Evoked brain stem potentials, 
in differential polygraphy are essential in 
the investigation of auditive and visual be
haviour with various stimulation pro
grammes. A careful analysis of the elemen
tary sensory and motor patterns is also in
dispensable. The importance of a thorough 
investigation of all infants suspected of 
having brain damage is underlined, be
cause neither a due therapy nor rehabili
tation can be recommended in the lack of a 
fully reliable diagnosis. Nor should any 
treatment or rehabilitation be initiated 
without a close longitudinal medical 
control.

The authors stress the importance of 
complex trainings because many patients 
develop complex (i.e. mental, sensory and 
motor) defects and need complicated re
habilitation programmes. There are, how
ever, occasional difficulties due to other 
attached symptoms, for example epilepsy. 
The elimination of convulsions is impera
tive in order to attain any notable result in 
rehabilitation. On the other hand, a care
ful selection of anticonvulsive drugs is 
important to ensure maximum anticon- 
vulsive effect with minimum inhibition of 
training capability, vigility, attention and 
sensory motor dynamics.

Important chapters of the book call
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attention to various training methods and 
programmes. Thus paediatricians, physio
therapists and special pedagogues will much 
profit from the text which dulypoints to the 
great significance of early diagnosis and 
early neurohabilitation.

F. K atona

Advances in clinical nutrition. Edited by 
I D A  Johnston. 483 pages. MTP Press, 
Lancaster. Price £29.95

Nutrition science deals with the needs of 
the living organism for essential nutrients 
indispensable for growth, subsistence and 
renewal. It comprises research into the 
mechanisms of utilization as well. Diete
tics is the practical application o f these 
theoretical data. The book at issue, the 
proceedings of the 2nd international sym
posium held in Bermuda in May, 1982, is 
an ideal mixture of theory and practice. 
It shows that nutrient supply, a matter of 
existence or non-existence for the healthy 
and ill alike, is a decisive element of ther
apy, determining sometimes the patient’s 
survival. The Editor is completely right 
in saying that during the five years having 
elapsed since the first such symposium, 
when enteral and parenteral feeding based 
on scientific facts could be performed only 
in a few leading centres possessing adequate 
equipment, nutrition science has become 
an important element of clinical routine.

In the eight chapters of the book, nearly 
all the aspects of theory, experimental 
research, practical therapy and future 
developments are discussed. Much atten
tion is paid to the special role and impor
tance o f branched chain amino acids in the 
metabolism of the healthy human: they 
may serve as energy fuel stored in the peri
pheral muscles, they promote protein 
anabolism and may inhibit protein cata
bolism. Correction of their plasma level 
may be crucial in therapy e.g. in hepato
genic encephalopathy, a condition dis
cussed in detail. A number of papers under

lines the fact that in case of low protein 
intake and energy supply measurement, 
monitoring and influencing their plasma 
level is not satisfactory since there is not 
always a close correlation between the 
plasma levels and the intracellular amino 
acid and protein concentrations. This is 
quite obvious in conditions characterized by 
increased protein catabolism like injury, 
stress, etc. A special paper deals with ex
perimental animal models of such catabolic 
conditions. In addition, a detailed descrip
tion is offered of surgical stress, polytrau
matization, burns, the postoperative period, 
chronic liver damage and hepatic regener
ation, their experimental and clinical 
aspects and the role of branched chain 
amino acids. A separate chapter is devoted 
to the nutritional needs of patients affected 
by acute and chronic renal failure including 
those subjected to chronic haemodialysis. 
A most valuable aspect of the book is that 
it includes methods of enteral and par
enteral, and also of local, feeding that 
promotes wound healing, describing the 
composition of solutions and all this on a 
wide theoretical and practical basis. Criti
cism is not lacking, either; there is a careful 
enumeration of the possible side-effects of 
the methods and materials.

New concepts of clinical nutrition are 
also offered. The problems of the promotion 
of carnitine transport by long-chain fatty 
acids to the site of beta-oxydation or of 
ketone bodies as alternative synthetic 
fuels are discussed in detail. Valuable 
chapters deal with parenteral nutrition in 
the patient’s home and the problem of the 
so-called artificial gut. Prerequisites, com
plications, the devices necessary for home 
parenteral nutrition, expenses and social 
aspects are all cerefully examined in these 
chapters.

The book concludes with a short summary. 
Here the trends of the development to be 
expected are analysed. It is clear that the 
present facilities are more important for 
the patient who is ill now, but it is impor
tant to foresee what to expect in the future. 
Knowledge and facilities but also the hopes
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of today’s practitioners may decide the 
patient’s fate. The book at issue will add 
much to this and also to the hopes. Not only 
the expert in nutrition but also the practi
tioner will profit of what he reads in the 
papers that were given at the Symposium.

V  V a r r ó

M S u g a r : The premature in context. MTP 
Press, Lancaster 1983. 141 pages. Price 
£ 15.50

The author, who is a Louisiana psychia
trist, presents a review of the psychological 
and neurological aspects of premature and 
ex-premature babies in the light of the 
explosion-like progress of neonatological 
diagnosis and therapy experienced during 
the last decade. An outstanding feature 
of the book is that in addition to neuro
psychiatry a large spectrum of other 
fields such as obstetrics, neonatology, 
physiology, electrophysiology, psychology 
etc., are dealt with. The backbone o f the 
book is the healthy doubt in the principle 
that a premature remains life-long a pre
mature. The most important statements are 
summarized in several well-constructed ta
bles. The five main chapters are preceded by 
a short historical introduction and fol
lowed by lists of references.

Chapter 1 describes the stages o f the 
development of premature babies. The 
milestones of psychomotor development 
in infancy and early childhood up to the 
appearance of speech development are 
reviewed on the basis o f seventeen criteria. 
The findings are summarized and analysed 
in a number of tables. No marked differ

ences were found by the author in tho de
velopment of prematures and babies born 
at term and this has prompted him to 
doubt the validity of statements on the 
retardation of prematures. In his view new 
standards and reference data have to be 
elaborated.

The following chapter deals with three 
primitive reflexes, the Moro, sucking and 
grip reflexes in the premature body. As in 
normal ones, these primitive reflexes dis
appear by the fourteenth week of extraute- 
rine life also in prematures and this speaks 
for the idea that these reflexes and myelin- 
ization are independent of gestational age 
and perinatal events.

Premature care is presented in a separate 
chapter. The need of the preterm baby, 
problems arising when dealing with his 
parents and mother-child interactions, are 
here the main topics. An impressive de
scription of gradual changes of the parents’ 
presence in premature wards since the 
basic observations made by Hess in the 
USA in 1922 is offered. In the author’s 
mind, optimal parent-child links are as 
important as progress in knowledge and 
equipment. Relationships between physical 
and emotional development and the links 
between pleasant and unpleasant events 
are also discussed.

The last chapter is a review of prema
turity. It deals with the possible causes, 
morbidity and mortality data, expectancies 
for intellectual development and with the 
possibilities of preventing preterm birth.

Max Sugar’s book comprises much 
knowledge on several various aspects of 
prematurity; it will facilitate the work of 
practising paediatricians and investigators 
alike.

V F a r k a s
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Effect of lithium carbonate on the bone 
m arrow  of patients treated for haematological

malignancies
S M o l n á r , P K a j t á r

Department of Paediatrics, University Medical School, Pécs, Hungary

Patients suffering from haematological malignancies were treated 
with Li2C03 in order to investigate its effect on the bone marrow depleted 
by cytotoxic therapy. The results revealed that lithium induced a great 
number of cells, especially myeloids, in the previously hypoplastic bone 
marrow. There was a close relationship between the cellularity of the bone 
marrow and the changes in peripheral WBC and granulocyte counts during 
lithium carbonate treatment.

Leukocytosis and neutrophile gran
ulocytosis are well known side effects 
of lithium carbonate which is used in 
the treatment of various psychiatric 
disorders [14, 20]. Several authors 
have tried to make use of these effects 
of lithium in adults suffering from 
solid tumours, in order to reduce the 
duration and mitigate the degree of 
leukopenia and granulocytopenia 
caused by cytotoxic agents, and thus 
to reduce the severity and the rate 
of occurrence of infections [4, 5, 12]. 
Similar attempts have been made in 
children treated for solid tumours 
[19]. In these instances, however, the 
bone marrow is rarely involved in 
contrast to haematological malignan
cies, in which it appears more reason
able to administer lithium for allevia
tion of the severity and duration of 
granulocytopenia either during induc
tion of remission as Stein et al. [18] 
reported in adults treated for acute

myelogenous leukaemia, or in any 
other phase of treatment.

In view of the regenerative capacity 
of the bone marrow culture under 
normal conditions [10, 17, 21], and 
after incubation with cytotoxic drugs
[3] in response to lithium, it appeared 
interesting to explore its usefulness 
in clinical study. So far no studies per
formed in children have been reported.

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

Thirteen patients, ten boys and three 
girls, with acute lymphoblastic leukaemia 
had been treated with lithium carbonate 
[13], then bone marrow biopsy was per
formed as part of the regular half-yearly 
control. All the patients were in remission 
and treated according to the protocol of 
the Hungarian Leukaemia Study Group 
for Children [15], which is similar to the 
BFM protocol developed by Riehin et 
al [16].
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Further four patients with ALL had 
been treated with Li2C03 during the last 
two weeks of their therapy for induction 
of remission, and then bone marrow biopsy 
was done. Bone marrow reserves of two 
patients with highly malignant non-Hodg
kin lymphoma were also investigated. They 
were treated according to the maintenance 
part of the therapeutic protocol of Wollner 
et al [22]. Both these patients were in re
mission but bone marrow suppression 
developed under the effect of the vigorous 
cytotoxic treatment. The biopsy was done 
immediately before and after lithium car
bonate treatment.

Lithium carbonate was administered 
orally in a single dose of 700 mg/m2 daily 
for two weeks while cytotoxic therapy was 
left unchanged. Quantitative and qualitative 
changes of peripheral white blood cells 
were recorded, and the serum lithium 
levels were also determined. 500 leukocytes 
were counted for differentials. The cellu- 
larity of the bone marrow, the ratio of 
erythroids and myeloids, and the matura
tion of different cell lines were examined 
in bone marrow specimens taken by 
Yamshidi needle.

For statistical analysis Student’s f-test 
was used. The results were compared to

baseline data measured at the beginning 
of lithium treatment, or with controls. 
Control cases receiving the same cytotoxic 
therapy were chosen by randomization.

R esults

Two groups could be distinguished 
on the basis of bone marrow cellu- 
larity (Fig. 1). The first group was 
characterised by a normal myeloid- 
erythroid ratio in the bone marrow 
(M/E >  2.5), and the second one 
showed erythroid hyperplasia (M/E << 
0.5). Hypercellularity and a distinct 
myeloid predominance developed in 
the bone marrow only in patients 
treated with lithium. The cellularity 
of the bone marrow of controls of the 
first group was normal with a slight 
myloid predominance. In the 2nd and 
4th weeks there was a significant dif
ference in peripheral WBC count 
between patients treated with Li2C03

X l_i2C03 treatment n=6 о U 2C03 treatment n=6
о  Controls n=5 л  Controls n=7

F i g . 1. Effect of Li2C03 treatment (heavy line) on WBC count in patients with normal 
myeloid-erythroid ratio (A) or with erythroid hyperplasia (B) in the bone marrow 
(x +  SE). Number in brackets, granulocyte ratio in blood. * p <  0.05 in comparison 

to baseline data, ** p <  0.05 in comparison to controls
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F ig . 2. Effect of Li2C 03 treatment (heavy line) on WBC (thin line) and granulocyte 
(broken line) count in the last two weeks of remission induction of ALL (x +  SE). Dots, 
patients treated with Li2C 03; crosses, controls. Number in brackets, granulocyte ratio 

in blood. A itow, bone marrow biopsy. * p <  0.06 in comparison to controls

and controls. Significant differences 
from baseline data were observed not 
only in the peripheral WBC counts 
but in the absolute granulocyte 
counts as well.

Lithium was effective but to a much 
less extent when bone marrow was 
normocellular with erythroid pre
dominance. In these cases differences 
were significant in the 2nd and 4th 
week in respect of leukocyte and 
absolute granulocyte counts in com
parison with controls whose bone 
marrow was dominated by erythroid 
hyperplasia (M/E ■< 0.5), but not in 
comparison with baseline data.

Lithium carbonate administered 
during induction of remission (Fig. 2) 
significantly increased the number of 
WBC and absolute granulocytes by 
the end of the treatment. An increase 
in the granulocyte ratio was also seen.

Cytomorphologic analysis of the 
bone marrow specimen taken at the 
end of induction of remission showed 
that the cellularity of the bone mar

row and the predominance of myeloid 
cells in the patients treated with 
lithium carbonate significantly ex
ceeded that of controls (Figs 3 and 4). 
Histological analysis of the bone mar
row depleted by cytotoxic drugs re
vealed that Li2C03 induced a great 
number of cells in the previously hypo
plastic tissue (Figs 5 and 6). Espe
cially the production of myeloids had 
been stimulated restoring the normal 
myeloid-erythroid ratio. This striking 
effect of lithium carbonate was re
flected by a distinct leukocytosis in 
peripheral blood.

D i s c u s s i o n

Examination of bone marrow is a 
more reliable index of the effect of 
lithium than are the quantitative and 
qualitative changes of white blood 
cells in peripheral blood. There are 
strict indications for bone marrow 
examination, and we used this oppor-
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tunity to compare the effect of the 
drug on bone marrow and peripheral 
blood.

Our observations suggest that lith
ium carbonate administered during 
induction of remission enhances the 
cellularity of the bone marrow and 
increases the peripheral leukocyte and 
granulocyte count. Gallicchio et al.
[7] observed the same increase in 
bone marrow in lithium treated mice. 
The myeloid predominance in the bone 
marrow and the granulocyte ratio in 
peripheral blood seem to have in
creased simultaneously, thus there is 
a close relationship between the bone 
marrow cellularity and the changes in 
peripheral WBC and granulocyte 
counts during lithium treatment. In 
the case of a normal bone marrow 
cellularity, a sudden increase in WBC 
and a sharp and lasting increase in 
the peripheral granulocyte count 
could be observed (early reaction). 
A less marked and delayed leukocyto
sis and granulocytosis developed when 
the bone marrow was hypocellular 
and contained only few myeloids (de
layed reaction). The bone marrow 
reserve capacity and its mobilization 
were normal in patients with clinical 
expression of bone marrow depres
sion.

There are several possibilities to 
explain the present results. Lithium 
seems to have different effects on 
haematopoiesis, thus on the increase 
in the number of cells in the bone 
marrow and in peripheral blood. 
Lithium, added to normal bone mar
row cells cultured in vitro, stimulated 
the growth of granulocytic colonies

[17], increased the number of granulo
cyte progenitor cells [11], and the 
number of granulocyte/macrophage 
colony forming units (CFU-GM) [20], 
but only in the presence of colony 
stimulating activity (CSA) [8, 10, 11]. 
Lithium enhances the production of 
CSA [10] especially by peripheral 
mononuclear cells [21]. Lithium is 
able to induce cells that are normally 
quiescent and non-cycling [8].

The site of action of lithium on the 
bone marrow is not clear. Lithium 
may act at the level of granulocyte 
progenitor cells and directly stimu
late the proliferation of pluripotential 
stem cells, as has been shown in cell 
cultures [11] and in mice [7]. Lithium 
stimulates the mononuclears to pro
duce a humoural pluripoietin-analo- 
gous substance, and thus it may induce 
pluripotent stem cells to differentiate 
into various cell lines [11]. Fernandez 
and MacSween [6] found that lithium 
decreased the number of T-cell colo
nies, so they assumed that it would 
affect the even more immature toti
potent stem cells as well. This sug
gests that lithium may be useful in 
the treatment of different disorders 
supposed to be due to a deficiency of 
pluripotent stem cells [1, 2, 9].

Since in studies in vitro no close 
correlation could be found between 
the lithium concentration in the medi
um and the stimulatory effect, some 
indirect mechanism appears to be 
more likely than a direct one. There 
are several factors influencing the 
actual condition and the reaction of 
the bone marrow to lithium, espe
cially under circumstances in vivo.
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F ig . 3. Bone marrow at the end of induction of remission after lithium treatment. Bone marrow biopsy, imprint preparation, May-Griinwald-Giemsa staining, X 1000 
F ig . 4. Bone marrow at the end of induction of remission, control. Bone marrow biopsy, imprint preparation, May-Griinwald-Giemsa staining, x  1000 

F igs 6 -6 . Effect of Bi2C 03 on bone marrow depleted by cytotoxic drugs. Before treatment hypocellularity and erythroid hyperplasia (Fig. 5), after treatment hypercellularity and
myeloid predominance (Fig. 6). Bone marrow biopsy, imprint preparation, May-Griinwald-Giemsa staining, X 1000
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Thus, nutritional status, hepatic and 
renal function, the presence or ab
sence of infection and especially the 
reserve capacity of the bone marrow 
and a cytotoxic therapy may modify 
the reaction [19]. It has to be em
phasized that if there is a reasonable 
reserve of marrow stem cells, lithium 
may induce a transient or sustained 
increase in their production [11]. The 
same has been shown by Casirola et 
al [4] in that if there was only a 
little stem cell pool in the marrow the 
granulopoiesis induced by lithium 
was poor.

Bone marrow can be sampled only 
under strict indications, and so the 
reserve capacity cannot be examined 
often. For this reason, every observa
tion referring to the actual condition 
of the bone marrow may be impor
tant. Our observations were made in 
a small number of patients, but the 
results indicate that a short term 
lithium treatment may be useful for 
estimation of the actual condition 
and of the reserve capacity of the 
bone marrow. As the clinical signs of 
its exhaustion and inhibition are the 
same, a lithium-test may help to dif
ferentiate and to decide upon ad
equate therapy.
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Metabolic relations of serum lipids 
and lipoproteins in diabetic children

M árta  P e ja , L Madácsy , L K assay , M ária B ognár 
County Children’s Centre, Miskolc, Hungary

Serum lipids and lipoproteins of 29 insulin dependent diabetic children 
have been determined and related to the metabolic status of the patients. 
The findings were compared to results obtained in 30 healthy children. The 
diabetic children showing unsatisfactory metabolic parameters had signifi
cantly higher total lipid and total triglyceride levels than did the healthy 
children (p <  0.01). All diabetic children, independently of their metabolic 
status, exhibited an increased low density lipoprotein cholesterol level 
(p <  0.01). On the other hand, high density lipoprotein cholesterol levels 
found in diabetics did not differ from normal values and showed no rela
tionship with their metabolic status.

Prevention of vascular complications of diabetes must be started in 
childhood by attentive care directed to all details of the pathomechanism.

Atherosclerosis is one of the early 
complications of insulin dependent 
diabetes in childhood. The early on
set may be related to the quality of 
metabolic control and to changes in 
plasma lipid and lipoprotein com
position. It is obvious that the long
term prognosis of juvenile diabetes 
is determined by the degree of derange
ments in lipid metabolism; for this 
reason, investigation of plasma lipids 
and lipoproteins of diabetic children 
is of utmost importance [4].

Chase and Allen [2] observed in
creased serum total cholesterol, tri
glyceride and low-density lipoprotein 
(LDL) and decreased high density 
lipoprotein (HDL) levels even in 
well-controlled diabetics. Lopes-Virel- 
la et al. [6] found a significant posi
tive correlation between haemoglobin 
Alc and low density lipoprotein chol

esterol (LDL C) and aninverse relation
ship between haemoglobin A lc and 
high density lipoprotein cholesterol 
(HDL-C) levels in diabetic children. 
No relationship between metabolic 
control and HDL-C levels were found 
by Sosenko et al [12], Madácsy et al 
[7] and Ratzmann et al [9] in juven
ile diabetes. Eckel et al [3] described 
increased H DL C levels in juvenile 
insulin dependent diabetes. More re
cently, Regöly-Mérei et al [10] inves
tigated changes in lipoprotein frac
tions of diabetic children under organ
ised camping conditions: th ey  ob
served an increase of the HDL-C level 
as a result of more physical activity.

A positive correlation between  
haemoglobin Alc and HDL-C levels 
was dem onstrated by K lujber et al 
[5]. Soltész et al [11] found a rela
tionship between HDL-C levels and
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insulin doses but did not observe 
significant differences in other lipo
protein  fractions between well- and 
poorly controlled diabetic children.

A ll this has prompted us to  study 
the lipid  and lipoprotein levels of 
diabetic patients in order to  find 
eventual relationships between meta
bolic control and lipid  metabolism.

Materials and Meth o d s

Twenty-nine diabetic children, fourteen 
girls and fifteen boys, participated in the 
study. Their mean age was 10.6 +  3.8 
years, the range was 4 to 18 years. Mean 
duration of diabetes was 2.8 +  2.7 years. 
The control group consisted of thirty 
children admitted for minor airway com
plaints. They were healthy at the time of 
the study; their mean age was 8.2 +  3.9 
years with a range of 8-14 years.

The diabetic children were divided into 
two groups. Group 1 comprised children 
with well- controlled diabetes: these pa
tients had a haemoglobin A lc level below 
8% and during three months preceding the 
study they did not have a urinary glucose 
concentration exceeding 3% at any occa
sion of outpatient control.

Group 2 consisted of children with 
poorly controlled diabetes. They had a 
haemoglobin Alc level higher than 8% 
and during the preceding three months 
period they repeatedly exhibited glucosuria 
exceeding 3%.

The blood samples were taken from 
fasting outpatients before injection of the 
morning dose of insulin. The samples were 
analysed for serum total lipid, total chol
esterol, triglyceride, HDL-C, LDL-C and 
very low density lipoprotein cholesterol 
(VLDL-C), and haemoglobin A ]c-

Total lipid was determined by the phos- 
phovanyllic acid method, all other lipids 
and lipoproteins and urinary glucose by 
Boehringer’s enzyme test, and haemoglo
bin A lc by a colour glycohaemoglobin test.

R esults

R esults are shown in Table I.
Serum total lipid and total tri

glyceride were elevated in both dia
betic groups compared with the con
trol group. Total cholesterol and 
VLDL-C were normal in both groups 
of diabetic children. The HDL-C 
value did not show any correlation 
with the quality of control of diabetes 
and it  fell within the normal limits.

The LDL-C level was significantly 
higher in both diabetic groups than 
in the healthy controls.

D iscussion

Nowadays the outlook of diabetic 
children is determined by the time 
of onset and the severity of vascular 
complications. Various forms of hyper- 
lipoproteinaemia are risk factors in 
the development of atherosclerosis.

Hyperlipoproteinaemia developing 
in diabetes is caused by insulin defici
ency since this hormone plays a key 
role in  lip id  balance. It enhances the 
conversion of glucose to  fa tty  acids 
and stim ulates lipoprotein lipase activ
ity  in the adipose tissue [13]. The 
latter enzym e facilitates lipoprotein 
catabolism , and this in turn leads to 
increased HDL-C levels [2].

Our findings showed that the HDL- 
C levels are not higher in diabetic 
children than in healthy controls nor 
are th ey  dependent of the quality of 
control of diabetes. On the other 
hand, serum total lipid and tota l tri
glycerides were higher in children
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T a b l e  I

Serum lipid and lipoprotein values (mean +  S.D.) of diabetic children and
healthy controls

D iabetic ch ildren

(SO) Group 1 
(16)

G roup 2 
(1 3 )

Haemoglobin Alc, per cent 0.83 ±  0.73 7.66 ±  0.55 11.3 ±  0.73
Total lipid, g/1 6.12 ±  1.54 6.53 ±  1.82 

N.S.
6.63 ±  1.47 
P <  0.01

Total cholesterol, mmol/1 4.34 ±  0.66 4.52 ±  0.75 
N.S.

4.59 ±  0.74 
N.S.

Total glyceride, mmol/1 1.35 ±  0.15 1.40 ±  0.31 
N.S.

2.15 d r 0.55 
P <  0.01

VLDL-C, mmol/1 3.25 ±  0.45 3.33 ±  0.75 
N.S.

3.46 ±  1.02 
N.S.

LDL-C, mmol/1 2.04 ±  0.68 2.98 ±  0.35 
P <  0.01

3.13 ±  1.00 
P <  0.01

HDL-C, mmol/1 1.09 ±  0.50 1.07 ±  0.41 
N.S.

1.11 ±  0.40 
N.S.

No. of cases in parentheses

w ith poor metabolic control than in 
diabetic children under good control.

Our observation concerning in 
creased LDL-C levels in both diabetic 
groups is in accordance with the find
ings of other authors [2].

Our finding of normal HDL-C  
levels in diabetics may be attributed  
to  the fact that the study was per
formed in outpatients who had p os
sibilities for physical activity. Physical 
exercise is known to increase HDL-C  
levels. In addition, our patients had  
been treated w ith insulin for years. 
Insulin itself stim ulates lipoprotein  
lipase activ ity  and, by that, also leads 
to  an increase of the HDL-C level [8, 
13].

The present findings corroborate 
the necessity of a complex care of 
diabetes, comprising the control of 
glucose and fat metabolism and organ

ising home facilities for regular phys
ical exercise. None of our diabetic 
patients are exempted from school 
gym nastics and many of them  regu
larly play some ball-games.

Prevention of diabetic angiopathy  
has to  be started in childhood by 
complex care directed at all factors 
of diabetic complications.
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Assessment of skeletal age in the first year 
of life on basis of the caput humeri 

ossification centres
В L ombay

Section of Radiology, County Children’s Hospital, Miskolc, Hungary

A new procedure has been worked out to estimate skeletal maturity 
in infancy. The size of the caput humeri ossification centres was determined 
with the help of a pattern set from the antero-posterior chest roentgeno
gram. In each month of the first year of life 100 examinations were carried 
out and from their data percentile lines were constructed for every month 
of life.

Determination of skeletal age by  
means of X-rays is a generally accept
ed method to evaluate biological 
m aturity. Examination of the appear
ance, shape and number of ossifica
tion  centres (OC) may reveal d ev ia 
tions from normal characteristic of 
certain diseases and sometimes has 
a role in the evaluation of therapy, 
for instance in hypothyroidism, adre
nogenital syndrome, growth hormone 
deficiency, etc. Tables for estim ation  
of skeletal age have been compiled by 
m any authors. Most of them dealt 
with the ossification of the hand and 
wrist as well as the leg, knee and 
elbow. These methods are useful for 
older children, but an accurate eva lu 
ation in infancy is hindered by the  
late appearance of the OC [4]. Eigen- 
mark [2] determined skeletal age 
from X-rays of the left side of the  
body with special regard to OC of the 
foot, leg, femur, hand, forearm and 
upper arm. Caution is however re
commended, especially in the case of

control examinations, in  view  of the 
radiation exposure. R ecently  Senecal 
et al [11] and Erasmie and Ringertz
[3] have developed a new method by 
measuring the OC of the lower limb 
of newborn babies.

We have attempted to  study the 
OC of the proximal epiphysis of the 
humerus as it appears on chest X- 
rays. This OC is m ostly present at 
birth and its developm ent can be 
easily observed and m ight be con
venient for the determ ination of 
skeletal age in infancy. We have 
therefore elaborated a uniform 
method for measuring the proximal 
OC of the humerus and studied its 
relation to skeletal age.

In the first year of life purely 
enchondral ossification prevails in 
the epiphysis of the humerus [7] and 
two of the three proxim al OC appear, 
the medial and the lateral one. Their 
radiomorphology has been described 
by Marique [8]. Depending on birth 
weight and racial characteristics the
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Fig. 1. A — p chest roentgenogram of a 7 months (a-b) and a l l  months old (c) infant 
a upright, b recumbent position. The projections of the medial OC of the same infant are 

similar, c Both the medial (1) and the lateral (2) OC have appeared (upright position).
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medial OC is usually present at birth. 
It is certain to appear during the first 
three months while the lateral OC 
becomes visible after the sixth month 
[1, 5]. Both are easily detected on a-p  
chest films near the proximal meta- 
physis of the humerus (Fig. 1).

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

The routine X-ray pictures of the chest 
have been studied in patients admitted 
because of some acute disease such as 
bronchitis, gastroenteritis, hernia, injury,

burns, etc. Patients displaying somatic 
retardation owing to chronic disease, 
enzymopathy, metabolic disease, etc., were 
not included. From the age of 1 to 12 
months, 100 children were studied for each 
month of age. Pertinence to an age group 
was reckoned from the time of birth and 
that of radiography by adding two weeks 
to the difference; e.g. infants between two 
weeks and six weeks were classified into 
the one month age group.

Measuring technigue. A — p chest roent
genograms at 150 cm focus-fihn distance 
were made of infants suspended in upright 
position. The method can be used in recum
bent position too, but the focus-film dis
tance must be longer than 100 cm; in this

Number Size 
of pattern 

1 mm2

Number Size 
of pattern 

I mm2

Number Size 
of pattern 

I mm2

О 1 5

о
О
О

2 10

3 14

4 24

CD 11 7°

CD 12 76
£  ̂ 17 124

О

о
5 30 

5 30
О  13 92 18 132

О

c ?

о
о
О

О

6 36

7 38

8 tO

9 48

10 64

10 64

О 14 96

15 1°o

О 16 120

^  16 120

ОI 17 124

19 178

F ig . 2. Pattern set for measurement of the proximal OC of the humerus, and the size 
of patterns in mm2. The set comprises 19 patterns. Nos 5, 10 and 16 are different in 
shape but identical in size. Size of the irregularly shaped figures is approximate. The size 
and shape of the centres can be copied on transparent paper or film. Nos 17, 18 and 19 

show both the medial and lateral centres
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case, projection of the OC is nearly similar 
(Fig. lo-b).

The roentgenogram is examined on a 
projector screen and the OC is copied on 
transparent film. We have done this until 
we have obtained a pattern for each size, 
then we prepared sets accordingly and 
measured the size of each pattern on 
squared plotting paper (Fig. 2). The pat
tern proved suitable to measure both the 
medial and the lateral OC since their shape 
and development are identical (Fig. lc). 
In older infants in whom the lateral OC 
has already appeared, the latter area was 
added to the medial OC. Thereafter calcu
lations were based on the sum of the area 
of the two centres. It is not justified to 
study the two OCs separately, as the head 
of the humerus ossifies from the two cen
tres. Measurement of OC on both sides 
gave practically no difference between the 
two sides in most of the patients. In the 
case of a minor difference the higher value 
was used.

Evaluation may be difficult or some
times impossible when the shadow of the 
OC projects into the humerus or the sca

pula, or the X-ray picture is of poor qual
ity. In the latter case a careful study may 
still allow for differentiation.

Mean and percentile values were cal
culated.

R esults

From 1 month to 12 months the 
m onthly rate of the OC was calcu
lated  in both sexes on the basis of the 
mean values (Table I). The 10th, 
25th, 50th, 75th and 90th percentile 
values were calculated in each age 
group; th ey  are seen in Fig. 3.

E s tim a tio n  of bone age on  the b a sis  
o f the p a tte r n  set a n d  the p e rc e n tile  
table. On the basis of a large number 
of measurements, the method was 
found suitable for clinical use. Details 
of the measurements were as follows:

M e a su rem en t of one O C (m e d ia l) .  
Using the pattern set, the OC was

T a b le  I

Mean size and monthly growth of ossification centres

Age
m onth

Girls Boys Total

N o. of 
cases

Mean
mm2

Growth
m m 2

No. of
cases

Mean
m m 2

G row th
m m 2

No. of 
cases

Mean
m m 2

G row th
m m 2

1 43 6 57 6 100 6.0
2 44 9 3 50 l i 5 100 10.0 4.0
3 49 16 7 51 18 7 100 17.0 7.0
4 45 24 8 55 28 10 100 26.0 9.0
5 51 32 8 49 36 8 100 34.0 8.0
6 44 42 10 56 44 8 100 43.0 9.0
7 43 52 10 57 52 8 100 52.0 9.0
8 47 61 9 53 58 6 100 59.5 7.5
9 39 68 7 61 65 7 100 66.5 7.0

10 51 74 6 49 74 9 100 74.0 7.5
11 49 81 7 51 84 10 10 82.5 8.5
12 37 93 12 63 91 7 100 92.0 9.5
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S k e l e t a l  a g e - p e r c e n t i l e  l i n e s  

i n  i n f a n t s  (1 -12  m o n t h s )

--------I------------- ------------- I------------- --------------I------------- 1------------- Í------------- I-------------
1 2  3  U 5  6 7  8  9  10  11 12

A g e , m o n t h s

F i g . 3. Percentile graphs of OC development. Abscissa: age in months; ordinate: size of 
pattern in mm2, and number of pattern. For further details, see text

measured and the value looked up on 
the ordinate of the percentile curve. 
The intersection of the horizontal line 
drawn from the ordinate and the 
vertical line drawn from the age on 
the abscissa yielded the bone age in 
percentiles.

M easu rem en t of tw o  O C (m e d ia l  a n d  
la te r a l) . Each of the two OC were 
measured separately, their area was 
added and the value determined as 
mentioned above. Having reached a 
certain size the two centres ossify 
together; in such cases the two centres 
were measured with the last three 
patterns.

The method was simplified by tabu
lating the numbers of the patterns 
corresponding to those sizes of the OC 
which after minimal correction de
note the percentile curve data (Table 
II).

Bone age is easily determined from 
Table II in percentiles if one OC is 
present. If both centres are present 
the number of the pattern correspond
ing to the added amount of the two 
areas is looked up and used for the 
determination of bone age. The fol
lowing cases will demonstrate the 
procedure.

C ase 1. For a certain 7 months old 
infant the number of the pattern was
7. No 7 in Table II corresponds to 
25 percentile of actual age, according
ly the baby's bone age is 25 percentile 
(Fig. la).

C ase 2. If we suppose that the pre
vious infant was 10 months of age, 
the number of patterns 7 does not 
figure at 10 months. The nearest 
number is found at the 10th per
centile of 9 months and at 50th per
centile at 6 months. Thus, bone age
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T able II

Estimation of skeletal age on the basis of pattern set in percentiles

Percentiles

< 10 0
10 0 1

2
25 0 0 1 3

2
50 1 1 3 4

5
75 2 2 4 6

3 7
90 3 4 5 8
90< 5 6 9

Age, months 1 2 3 4

1 3 4 5 6 8 8 9

2 4 5 6 7 9 9 10

6 7 8

3 5 7 8 9 10 10 11

4 6 11 12

5 7 8 9 10 11 12 13

6-7 8 9 10 11 13 14

8 9 10 11 12 12 14 15

13

9 10 11 12 13 14 15 16

10 11 12 13 14 15 16 17

5 6 7 8 9 10 11 12

T able  III

Appearance of the medial ossification centre of the head of the humerus 
between 1 and 5 months of age

Age,
month

Girls Boys Total

No. of 
cases

No. of 
OC per cent No. of 

cases
No. of 

OC per cent No. of 
cases

No. of 
ОС-per cent

l 43 29 67 57 33 57 100 62

2 44 33 75 56 43 77 100 76

3 49 38 78 51 44 86 100 82

4 45 43 96 55 54 98 100 97

5 51 51 100 49 49 100 100 100

could be 9 months at 10 percentile, 
or alternatively, 6 months at 50 per
centile. These forms allow to establish 
whether the value is within the varia
tions of a certain age group. More
over, they show that the value cor
responds to the 50th percentile.

C a se  3 . In this 11 months old infant 
(Fig. lc) two centres (Nos 10 and 3) 
were present; the added size of the 
medial (64 mm2) and the lateral one

(14 mm2) was 78 mm2. This is nearest 
to the pattern No 12 (76 mm2). 
According to Table II, the value cor
responds to 50th percentile of 11 
months.

D isc u ssio n

In agreement with data in the liter
ature, the medial OC of the humerus 
usually appears earlier in girls than

Acta Paediatrica Hungarica 24, 1983



В Bombay: Skeletal age 2 2 1

boys during the first month of life 
[1, 4, 6]. After the second month 
there is no difference between the 
sexes (Table III). The monthly growth 
rate of OC amounts to 7-9.5 mm2 
after the second month (Table I).

As data on the width and height 
of the OC of the head of the humerus 
during the first year of life were given 
only by Schmid [10], we took the 
same measures; our findings proved 
to be nearly identical. The monthly 
size of the OC displayed a consider
able scatter. The percentile curves 
showed, except for the first month, 
7-8 size variations in each age group, 
thus the 10th and 90th percentile 
curves were rather far from each 
other. The 50th percentile curve lies 
slightly below the curve for the mean 
value in each group. The above men
tioned size differences might have 
been due partly to the fact that the 
patients studied were not healthy,

and partly indicate a wide variability 
of the size of the OC [4].

Considerable acceleration of the 
growth of the OC was seen in 3 cases. 
Aortic stenosis had been diagnosed in 
2 of these patients and haemodynam
ic changes may have been respon
sible for the increased calcification. In 
the third patient the clinical symp
toms suggested Marshall syndrome 
[9]. These cases have not been omitted 
from statistical analysis.

Osseous age determined by the OC 
of the hands and humerus was com
pared in some cases (Table IV). Appar
ently, the method described in the 
present paper seemed to offer more 
reliable results than the OC of the 
hands, especially when the carpal 
bones appear in an irregular fashion 
(Case 2) (Table IV, Fig. 4).

The method has the following 
advantages:

1. The size of the OC can be deter-

T a b l e IV

Application of the method

No. Age
months Sex Clinical

diagnosis
No. of 
pattern Humerus

month
percentile

Skeletal age

OC of 
hand

l 3 m Adrenogenital 1 3/26 no
6 syndrome 6 6/25-60 no
8 10 10/60-75 ab 4 months

2 11 f Hypothyroidism 9 11/10* ? (Oc of radius)
8/60**

3 12 m VSD 6 7/10* ab
6/60** 4-8 months

4 12 m MPS 5 7/10* ab
6/50** 4-8 months

* nearest percentile value, 
** 50th percentile value
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F f

F ig . 4. A — p roentgenogram of the chest and of the hand of an 11 months old hypo, 
thyroid infant. For further details, see text

mined front the routine a —p chest 
roentgenogram. This is still taken of 
practically every patient admitted 
to hospital. Additional X-rays are 
not needed for the determination of 
skeletal age.

2. The method requires no technical 
staff in contrast to hand roentgeno
grams.

3. Bone age can he determined 
independently from the examiner's 
impression.

4. The value given in percentiles 
may complete the similarly expressed 
values of length, weight, etc.

The method is based on the obser
vation of a single OC although some 
examiners prefer to determine more

centres; in this case, additional X- 
rays can always be done although in 
our experience they add little to the 
information yielded by the head of 
the humerus. Its late appearance 
means the only drawback we know in 
this case some other method should 
be applied.
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Testing of two score systems for the diagnosis
of malnutrition
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Havana, Cuba

Two score systems, one for the diagnosis of obesity and another for 
diagnosing undernutrition were tested in thirteen overweight and seven 
underweight children aged five years and preliminarily classified as mal
nourished. These score-systems included indicators grouped into three 
categories, those which evaluate total body mass changes (one-point group); 
those which assess fatness (two-point group) ; and those which assess fatness 
and/or body composition through complex indices (three-point group). Indi
cators such as Energy/Protein Index, AKS Index, Somatotype ratings, and 
Somatotype Dispersion Distances were included in the third group and 
played an important role in the final score.

A subject was classified as malnourished if he reached 80% of the 
maximum possible score. According to these criteria, only six among the 
thirteen overweight children could be considered obese and none of the 
seven underweight ones could be classified as undernourished.

Mild or moderate overweight or underweight may be misleading and 
an incorrect diagnosis of either obesity or undernutrition can be made if 
the possibility of constitutional corpulence or thinness is not taken into 
account.

When clinical and anthropometric 
features of malnutrition are evident, 
the diagnosis of either obesity or 
undernutrition can be made easily, 
but the problem of identifying nutri
tional imbalance arises when the 
commonly used methods of assess
ment fail to establish whether changes 
beyond the typical ranges are due to 
malnutrition or correspond to con
stitutional peculiarities of a given 
individual [5] due mainly to the in
fluence of genetic factors than to 
nutritional ones [16, 17].

It is well known that there is no 
unique criterion capable to discri
minate among typical subjects those 
who are malnourished [5]; moreover,

the estimates of obesity and leanness 
in a population vary with the crite
ria used [9, 24, 43] ; and a given cri
terion differs in its diagnostic value 
according to the purpose we use it: 
for screening, for ascertaining the 
true prevalence of disease, or for use 
in surveillance [22]; or according to 
the type [39] or degree [22] of mal
nutrition we are assessing. Anyhow, 
a simple division of children into well- 
nourished and malnourished on the 
basis of a single parameter can be 
misleading [39]; therefore in order to 
achieve better results and obtain a 
precise diagnosis, it is necessary to 
combine several criteria [39].

The selection of these criteria has
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to be made on the basis of several 
premises, considering the changes in 
body mass and body composition 
which occur as consequences of nutri
tional disturbances. The premises 
should be

1. Total body mass is increased in 
obesity and decreased in undernutri
tion.

2. Obesity is characterized by an 
increase in Fat Body Weight (FW).

3. Mean feature in undernutrition 
is the decrease of Lean Body Weight 
(LBW), with a more or less marked 
decrease of FW.

Considering these three premises, 
we have made an attempt to estab
lish a score system based upon sever
al criteria, some of them classic 
and others not commonly used in 
nutritional assessment, testing this 
system in two small samples of select
ed supposedly malnourished children.

M a ter ia ls  and  M e t h o d s

A group of twenty supposedly mal
nourished children admitted with the pre
liminary diagnosis of obesity or under- 
nutrition was studied. Thirteen of these 
children, 8 girls and 5 boys, showed mild 
or moderate overweight (weight for stature 
up to 160%); and the other seven, 4 girls 
and 3 boys, were slightly or moderately 
rmderweight (weight for stature not less 
than 75%). The children were otherwise 
healthy. Their age ranged from 4.2 to 5.3 
yeai's of decimal age.

Ant hropometrie assessment consisted in 
the following measurements:

1. Body Weight (BW)
2. Stature (HT)
3. Humerus Width (biepicondylar diame

ter)
4. Femoral Width (bicondylar diameter)
5. Upper Arm Circumference (UAC)

6. Flexed Biceps Girth (FUAC)
7. Calf Girth (CC)
8. Triceps Fatfold (T)
9. Subscapular Fatfold (SS)

10. Suprailiac Fatfold (SI)
11. Calf Fatfold (C)

Date of birth and date of recording were 
registered for obtaining the decimal age 
as described by Tarmer et al [41].

All measurements were done On the 
right side of the body as required for 
somatotyping. The general aspects of the 
methodology employed including general 
recommendations, subject position, instru
ments and apparatus, were those recom
mended by the International Biologic Pro
gramme [41], and have been described 
elsewhere [2, 3].

Expected BW for HT (BW/HT), was 
obtained according to Ounsted and Sim
mons [31] as follows.

A
BW/HT =  — 100

where
Actual BW of the subject 
Actual HT of the subject

and
50th percentile BW for age 
50th percentile HT for age

Expected values for BW, HT, UAC, CC 
and fatfolds were referred to the 50th per
centile of Cuban standards [26].

Energy/Protein Index (E/P) was calcu
lated in each child by the expression [2]:

E /P =
TT

TUAMC

where TT is transformed T [13], TUAMC 
is log10 of upper arm muscle circumference 
[25].

The somatotype components were ob
tained according to Heath and Carter [23], 
and Ross et al [34]. Using the somatotype 
plotting grid [34], the somatotype of each 
subject was plotted by the formulae

X =  III — I and Y =  2II — (l+H .I)

where I  is the first component of endo- 
morphy, II is the second component of
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mesomorphy, III is the third component 
of ectomorphy.

Somatotype Dispersion Distances were 
calculated in each subject according to the 
expression [34]:

SDD =  ^3(X j — X 2)* +  (Yj — Y ,)2

where X! and Yj represent the coordinates 
of a given subject, and X 2 and Y 2 are the 
previously reported mean reference values 
for age and sex [7].

Fat Body Weight (FW) was calculated 
by means of Dugdale and Griffiths’ regres
sion equations [12], starting from BW, HT, 
T and SS. Lean Body Weight (LBW) was 
obtained by substracting FAY from BW. 
Body Fat percent (%BF) was obtained 
by the expression

%BF =
FW X 100 

BW

Aktiver Körpersubstanz Index (AKS) 
was obtained according to Wutscherk [42] 
as follows

LBW
AKS =  ---------100

HT*
Previous reports regarding percentile 

distribution for E/P [3] and for FW, %BF, 
LBW, and AKS [8] were taken as reference.

Twelve different criteria which could be 
considered indicators of obesity were tested 
in each of the 13 overweight subjects. In 
order to quantify the results, we estab
lished a score system in which each crite
rion present in the subject received a num
ber of points according to its quality as 
indicator of the nutritional status as fol
lows.

(a) Criteria which evaluate total body 
mass changes obtained one point; these 
were

1. BW for age above 90th percentile
2. BW for HT (BW/HT) above 120%
3. UAC above 90th percentile
4. CC above 90th percentile

(b) Criteria which assess fatness from 
single measurements obtained two points; 
these were

6. Triceps fatfold above 90th percentile

6. Subscapular fatfold above 90th percen
tile

7. Suprailiac fatfold above 90th percentile
(c) Criteria which assess fatness and/or

body composition through more complex 
indices obtained three points; they were

8. FW above 90th percentile
9. %BF above 90th percentile

10. E/P above 90th percentile
11. Endomorphy (1st component) />3.5 in 

girls and > 3 .0  in boys
12. SDD ^6.00

According to this score, the maximum 
for an individual is 25 points and we estab
lished an arbitrary cut-off cumulative 
value of 20 (80% of the total possible) 
above which a subject could be classified 
as obese.

Fifteen different criteria which could be 
considered indicators of undernutrition 
were tested in each one of the seven under
weight subjects comprising the sample. 
Like in overweight subjects, a similar score 
system was established as follows.

(a) One-point group
1. BW for age under 10th percentile
2. BW/HT under 90%
3. BW/HT under 80%
4. UAC under 10th percentile
5. CC under 10th percentile

(b) Two-point group
6. T under 10th percentile
7. SS under 10th percentile
8. SI under 10th percentile
9. FW under 10th percentile

10. %BF under 10th percentile
(c) Three-point group

11. LBW under 10th percentile
12. AKS Index under 10th percentile
13. E/P Index under 10th percentile
14. Mesomorphy (2nd component) < 4.0  

(in both sexes)
15. SDD ^>7.00

The maximum cumulative score in this 
case was 30, and the 80% regarded as cut
off point was 24.

All statistical and computational work 
was carried out at the Centre of Cybernet
ics Applied to Medicine of the Higher 
Institute of Medical Sciences of Havana.
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Table la

Anthropometric measurements in 13 overweight (supposedly obese) children

Subject
No.

Age
Sex

BW
kg

HT
cm

Girths,, cm Circumferences, cm Fatfolds, mm

Humer Femor UAC FUAC CC T SS SI 0

1 4 .6 2 6 .2 10 9 .3 4 .5 7 .0 2 0 .0 2 1 .0 24 .0 13 .0 9 .6 8 .2 8 .6
F (8) (6) (a ) (a) (8) (a) (7) (7) (7) (7) (a)

2 4 .8 2 1 .0 10 4 .2 4 .3 7 .0 2 0 .6 2 1 .3 25.1 11 .6 6 .1 6 .2 6.9
F (7) (5) (a ) (a) (8) (a) (7) (7) (6 ) (6) (a)

3 4 .9 2 0 .8 109.1 4 .7 7 .0 1 9 .8 2 0 .9 2 3 .2 11 .4 8 .6 7 .5 9 .3
F (8) (6) (1) (a) (8 ) (a) (6) (7) (Ö) (6) (a)

4 4 .3 2 0 .4 107 .3 4 .9 7 .0 19.1 2 0 .8 24.1 11 .2 7 .3 8 .2 8.1
F (7) (6) (a ) (a) (7) (a) (7) (7) (5) (7) (a)

5 4 .4 2 1 .5 110 .9 4 .5 6 .5 1 9 .2 2 0 .7 2 4 .4 13.1 9 .6 9 .7 9 .2
F (8) (6) (a) (a) (7) (a ) (7) (7) (7) (7) (a)

6 4 .2 2 2 .2 109 .6 4 .5 6 .8 18 .6 19 .6 23.7 12 .6 9 .8 9 .6 6 .2
F (8) (6) (a ) (a) (7) (a) (7) (7) (7) (7) (a)

7 5 .0 25 .9 110 .0 4 .6 7.1 2 1 .2 2 2 .3 2 4 .2 13 .2 9 .0 8 .1 8 .2
F (8) («) (a ) (a) (8) (a) (7) (7) (7) (7) (a)

8 5 .2 2 3 .8 110 .6 4 .8 7 .2 2 1 .9 2 2 .8 2 4 .3 12 .9 9 .6 7 .8 7.7
F (8) (6) (a) (a ) (8) (a ) (7) (7) (7) (8 ) (a)

9 4 .3 19.6 103 .2 4 .5 7 .0 1 9 .8 2 0 .6 22 .9 13 .2 9 .6 8 .4 9 .6
M (7) (5) (a ) (a) (8) (a) (7) (8) (8 ) (7 ) (a)

10 4 .4 19.1 104 .2 4 .6 7 .2 18 .6 1 9 .2 23.1 12.1 6 .2 7.1 8 .4
M (7) (5) (a) (a) (7) (a) (7) (8) (S) (7) (a)

11 4 .2 19.6 108 .0 4 .4 6 .8 1 8 .8 1 9 .4 23 .6 11.1 8 .8 7 .8 8 .5
M (7) (7) (a) (a) (8) (6) (7) (7) (7) (7) (a)

12 5 .2 2 1 .5 108 .8 4 .5 6 .7 18.1 1 8 .6 2 2 .4 11 .9 7 .9 7 .6 7.1
M (7) (5) (a) (a) (7) (a) (5) (7) (7 ) (7 ) (a)

13 5 .3 2 1 .9 111 .0 4 .6 6 .8 19 .3 2 0 .1 2 3 .7 11 .5 8 .8 8 .4 7.7
M (7) (5) (a) (a) (8) (a) (7) (8) (7 ) (7) (a)

BW  : Body weight 
HT: Stature
UAC: Upper arm circumference
FUAC: Flexed UAC
T: Triceps fatfold
SS: Subscapular fatfold
SI: Suprailiac fatfold
C: Calf fatfold

in parentheses:
percentile channels 

8: > 9 7th 
7: >90th <[97th 
6: >75th <;90th 
5: >50th <^75th 
(a), Cuban standards not 

available.

R esu l t s

The recorded data of anthropo
metric measurements and calculated 
indices in the 13 overweight children 
are shown in Tables la  and lb. Table 
Ic includes an analysis of the twelve

different indicators expressed above 
which could be regarded as criteria 
of obesity. According to the score- 
system established, only six out of the 
thirteen subjects accumulated twenty 
points or more. Subjects 1, 7 and 13 
showed a score of 25, and subjects
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T able lb

Anthropometric indices in 13 overweight (supposedly obese) children

Subject
No.

BW/HT PW
%BF LBW AKS E/P

Somatotype components
SDD% kg kg 1st 2nd 3rd

1 15 5 .8 9 .01
(8)

3 4 .3 8
(« )

17 .19
(8)

1 .32
(7)

1 .8 9 6
(7)

3 .5 6 .5 0 .5 6 .43

2 126 .6 5 .8 8
(6)

2 8 .0 2
(6 )

15 .12
(6)

1 .34
(7)

1 .8 0 4
(6)

2 .5 6 .0 0 .5 5 .8 4

3 122 .5 5 .4 3
(6)

2 6 .0 9
(6)

15 .37
(7)

1 .22
(6)

1 .7 9 6
(6)

3 .0 5 .5 1 .0 5 .56

4 125.1 5 .2 4
(0)

2 5 .6 6
(5)

15 .16
(6)

1 .23
(6)

1 .7 8 5
(6)

2 .5 5 .5 0 .5 5 .62

5 12 8 .4 5 .7 3
(6)

2 6 .6 3
(6)

15 .77
(7)

1 .16
(4)

1 .7 9 8
(6)

3 .5 5 .5 1.0 5 .96

6 1 3 2 .9 6 .4 2
(7)

2 8 .9 2
(6)

15 .78
(7)

1 .20
(5)

1 .8 1 5
(6)

3 .0 5 .0 0 .5 5 .96

7 1 5 0 .4 8 .5 8
(«)

3 3 .1 1
(7)

16 .32
(8)

1 .23
(6)

1 .8 7 7
(7)

3 .5 5 .5 0 .5 7.29

8 135.1 7 .97
(«)

3 1 .7 2
(7)

16 .53
(8)

1 .22
(6)

1 .861
(7)

3 .0 6 .0 0 .5 6 .48

9 123 .6 5 .5 5
(«)

2 8 .0 6
(«)

14 .06
(5)

1 .28
(6)

1 .7 8 9
(7)

3 .5 6 .0 0 .5 5 .75

10 118 .0 4 .0 2
(I)

2 1 .0 5
(7)

15 .08
(5)

1 .33
(7)

1 .7 6 2
(6)

2 .5 6 .0 0 .5 3 .99

11 123 .0 4 .11
(7)

2 0 .9 5
(7)

15 .50
(5)

1.23
(5))

1 .7 5 8
(6)

3 .0 5 .5 1.0 4.31

12 122,1 5 .0 4
(8)

2 5 .0 7
(8)

15 .06
(6)

1 .17
(4)

1 .7 9 5
(7)

3 .0 4 .5 1 .0 5 .39

13 1 2 2 .9 6 .0 6
(8)

2 7 .6 6
(8)

15 .84
(5)

1 .17
(4)

1 .8 0 2
(7)

4 .0 5 .0 1 .0 6 .78

BW/HT: Body weight for stature 
FW : Body weight in fat 
%BF: Body fat percent 
LBW: Lean body weight 
AKS: AKS Index 
E/P: Energy/Protein Index 
SDD: Somatotype dispersion 

distance

in parentheses:
percentile channels 

8: > 9 7th 
7: >90th ^ 9 7th 
6: >76th <|90th 
6: >60th <^76th 
4: >25th ^60th

8, 9 and 12 exhibited scores of 20, 22 
and 21 respectively.

The anthropometric measurements 
and indices in seven underweight 
children appear in Tables l ia  and 
lib . Table lie  includes the cumula
tive score of the fifteen criteria of

undernutrition. None of the seven 
subjects studied reached a score of 24.

Figures 1 and 2 show the individ
ual cases (boys and girls respective
ly) plotted in somatocharts. Each 
somatochart includes the mean value 
for age and sex as reported previously
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T able  I o

Selected criteria for classification as obese of 13 overweight children

positive of obesity
1 2 3 4 5 6 7 8 9 10 11 12 13

Body Weight above 
90th percentile (1) X X X X X X X X X X X X X

Upper Arm Circumference 
above 90th percentile ( 1 ) X X X X X X X X X X X X X

Calf Circumference above 
90th percentile (1) X X — X X X X X X X X — X

Body Weight for Stature 
above 120% (1) X X X X X X X X X — X X X

Triceps Fatfold above 
90th percentile (2) X X X X X X X X X X X X X

Subscapular Fatfold 
above 90th percentile (2) X — — — X X X X X — X X X

Suprailiac Fatfold
above 90th percentile (2) X — — X X X X — X X X X X

Body Weight in Fat 
above 90th percentile (3) X — — — — X X X X X X X X

Body Fat percent above 
90th percentile (3) X — — — — — X X X X X X X

E/P Index above 
90th percentile (3) X — — — — — X X X — — X X

Endomorphy (1st com
ponent) >3.5-girls- 
>3.0-boys (3) X X X X X X X

Somatotype Dispersion 
Distance (SDD) 
>6.00 (3) X — — — — — X X — — — — X

Total score 25 6 6 8 13 13 25 20 22 13 19 21 25
Classified as obese X — — — — — X X X — — X X

N u m b e r o f poin ts g iven  to  e a c h  criterion  ap p ears  in  paren th eses

[7], and the distribution of over
weight as well as underweight sub
jects.

D i s c u s s i o n

In this paper we have attempted to 
give answers to the practical ques
tions what to do with those children

whose parents are worried about their 
nutritional status, a preoccupation 
usually reinforced by hasty medical 
diagnosis of malnutrition based upon 
weight for age, weight for stature or 
similar criteria, when the children 
show no apparent cause of malnu
trition either organic or socioeconomic ; 
and are such children actually mal-
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T a b le  l i a

Anthropometric measurements in 7 underweight (supposedly undernourished)
children

Subject
No.

Age
Sex

BW
kg

HT
cm

Girths, cm Circumferences,, cm Fatfolds, mm
Humer. Femor. UAC FUAC CO T SS SI 0

1 4.6 12.7 103.9 4.2 ел 14.1 14.6 19.7 6.0 4.6 3.4 4.8
F (2) (5) (a ) (a) (2) (a) (3) (2) (2) (2) (a)

2 4.3 12.2 98.6 4.1 6.0 14.6 14.8 19.2 6.8 4.2 2.8 4.1
F (2) (3) (a) (a) (2) (a ) (2) (2) (H (1) (a)

3 4.6 11.9 100.1 4.0 5.9 13.9 14.1 19.6 4.6 4.4 3.4 3.7
F (a) (4) (a) (a) (1) (a ) (3) (1) (2) (2) (a)

4 4.2 12.2 102.0 4.2 6.2 14.4 14.9 19.0 5.8 4.6 3.7 4.6
F (2) (5) (a) (a) (2) (a ) (2) (2) (2) (3) (a)

6 4.3 12.7 102.2 4.1 6.0 14.5 15.0 1.94 5.5 3.9 2.9 4 .0
M (2) (6) (a ) (a) (2) (a) (2) (2) (2) (1) (a)

6 4.4 13.3 104.8 4.3 6.4 14.6 16.0 19.2 4.5 3.9 3.2 4.3
M (2) (5) (a) (a ) (2) (a ) (2) (1) (2) (2) (a)

7 4.3 12.6 102.7 4.2 6.6 14.8 16.2 19.9 5.4 4.0 3.8 4.4
M (1) (4) (a ) (a ) (3) (a ) (3) (2) (2) (1) (a)

BW: Body weight 
HT: Stature
UAC: Upper Arm Circumference
FUAC: Flexed UAC
T: Triceps Fatfold
SS: Subscapular Fatfold
SI: Suprailiac Fatfold
C: Calf Fatfold

in parentheses
percentile channels 

1: < 3̂rd 
2: >3rd <;lOth 
3: >10th <;25th 
4: >25th ^60th  
6: >50th <^75th 
(a), Cuban standards not 

available

nourished or only constitutionally 
heavy or thin ?

The subjects we have selected for 
the study were otherwise healthy 
children. Growth and development 
were within the expected range for 
their ago and sex; they had chronic 
disease and routine laboratory studies 
showed no abnormality.

Among the overweight children, 
the familiar incidence of overweight 
or “heavy constitution” was as fol
lows

( a )  Parents and one or more sib
lings, 2 subjects (Nos 1 and 4)

( b )  Both parents, 2 subjects (Nos 
5 and 8)

( c )  One or more siblings, 2 subjects 
(Nos 7 and 13)

( d )  One parent, 4 subjects (Nos 2, 
3, 10 and 11)

( e )  No parent or sibling, 2 subjects 
(Nos 9 and 12).

Thus, eleven subjects had at least 
one close relative with overweight 
or “heavy constitution”. As these 
relatives were not examined and we 
have been informed only by the 
child's parents, it was not possible to 
establish which of them were actually
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T a b l e  l i b

Anthropometric indices in 7 underweight (supposedly undernourished) children

Subject BW/HT FW
%BF LBW AKS E/P

Somatotype components
SDDNo. % kg kg 1st 2nd 3rd

1 78 .8 0 .2 5 4
(1)

2 .0 2
(1 )

12 .45
(3)

l . i i
(3)

1 .4 9 0
(2)

1.5 4 .0 4 .0 7 .9 5

2 8 1 .5 0 .8 8 2
(1)

7 .2 2
(1)

11 .32
(2)

1 .1 8
(4)

1 .4 5 0
(2 )

1.5 4 .5 3 .0 5 .4 1

3 76 .9 0 .5 2 7
(1)

4 .4 3
(1)

11 .37
(1)

1 .1 3
(3)

1 .3 2 3
(1)

1.5 4 .0 3 .5 6 .9 6

4 78 .7 0 .3 0 1
(1)

2 .4 7
(1)

11.90
(3)

1 .1 2
(3)

1 .4 5 5
(2 )

1.5 4 .0 4 .0 7 .9 5

5 8 0 .7 0 .6 0 9
(1)

4 .9 7
(1)

12 .09
(2)

1 .1 3
(3)

1 .4 1 9
(2 )

1.5 4 .0 3 .5 6 .9 6

6 8 0 .9 0 .4 2 1
(1)

3 .1 6
(1 )

12 .88
(3)

1 .1 2
(3)

1 .2 7 7
(1)

1.5 4 .5 4 .0 7 .0 7

7 79 .3 0 .5 3 7
(1)

4 .3 0
(1)

12.06
(2)

1.11
(3)

1 .3 9 6
(2)

1.5 4 .5 3 .5 6 .11

BW/HT: Body Weight for Stature
FW  : Body weight in fat
%BF: Body fat percent
LBW : Lean Body weight
AKS: AKS Index
E/P: Energy/Protein Index
SDD: Somatotype dispersion distance

in parentheses:
percentile channels 

1: ^ 3 r d  
2 : >  3rd <  1 Oth 
3: >10th <25th  
4: >25th <50th

obese. Nevertheless, the association 
of overweight in parents and siblings 
with overweight in the subjects stud
ied was evident, but no differences 
could be detected between those 
overweight children we have classi
fied as obese and those considered 
non-obese.

Among underweights, the infor
mation obtained from parents was 
less precise regarding the siblings. 
“Thin constitution” was present in 
both parents in subjects Nos 1 and 
5; in one parent in subjects Nos 3, 4, 
6 and 7; and subject No. 2 had no 
thin parents.

Though the probability of being 
obese or lean increases with the inci

dence of obesity or leanness in the 
kinship [20], the same familiar inci
dence can be expected for “heavy” 
or “light” constitution. Hence, un
less the familiar incidence of obesity 
or undernutrition could fully be dis
tinguished from the familiar inci
dence of heavy or light constitution, 
this aspect cannot be considered a 
reliable indicator for assessing mal
nutrition.

The score system was based upon 
criteria accepted as suitable for nu
tritional assessment, though some of 
them are not used commonly. The 
categorization of these criteria into 
three groups, each one with a differ
ent value in the score, took into
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T a ble  l i e

Selected criteria for classification of seven underweight children as
undernourished

Criteria considered Subject, No.
positive of undemutrition 1 2 3 4 5 6 7

Body Weight under 10th percentile (i) X X X X X X X
Upper Arm Circumference under 

10th percentile (i) X X X X X X —

Calf Circumference under 
10th percentile (i) — X — X X X —

Body Weight for Stature under 90% in X X X X X X X
Body Weight for Stature under 80% (i) X — X X — — X
Triceps Fatfold under 

10th percentile (2) X X X X X X X
Subscapular Fatfold under 

10th percentile (2) X X X X X X X
Suprailiac Fatfold under 

10th percentile (2) X X X — X X X
Body Weight in Fat under 

10th percentile (2) X X X X X X X
Body Fat percent under 

10th percentile (2) X X X X X X X
Lean Body Weight under 

10th percentile (3) — X X — X — X
AKS Index under 10th percentile (3) — — — — — —
E/P Index under 10th percentile (3) X X X X X X X
Mesomorphy (2nd component) >4.0 (3) — — — — — — —

Somatotype Dispersion Distance ^>7.00 (3) X — — X — X —

Total score 20 20 20 19 20 20 19
Classified as undernourished — — — — — — —

Number of points given to each criterion appear in parentheses

account the possibilities of each cri
terion for detecting changes in body 
composition. Therefore, we grouped 
in the one-point category such mea
surements or indices which only 
appraise variations in whole body 
mass; the limitations of BW for age, 
BW/HT and UAC, had been discus
sed elsewhere [6, 21, 30, 36, 37]. Calf 
circumference has been used in the

diagnosis of undemutrition as well 
as thigh circumference [44]. Those 
however accept similar limitations 
as UAC.

Fatfolds were grouped in the two- 
point category. T fatfold above the 
85th centile has been considered a 
suitable criterion of obesity [19], but 
with a low correspondence with BW 
for age [18]. SS and SI fatfolds seem
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F ig . 1. Five overweight and three underweight boys were plotted in the somatochart. 
The mean for age and sex is included. The arrows point to the three overweight boys 

who were classified as obese according to the score

less sensitive to environmental chang
es than limb fatfolds [10]. In Cuba, 
Esquivel and Vassallo [15], correlat
ing BW with fatfolds found that the 
highest “ r ’‘ value was obtained with 
S S .

Though most common forms of 
undernutrition are accompanied by 
a lack of total energy which has its 
expression in a decrease of subcuta
neous body fat, in undernutrition the 
decrease of LBM is the most specific 
feature [27, 28, 29, 36, 40].

The three-point group includes new 
indices.

Obesity is defined as an increase 
of FW, and this increase can be mea
sured by determining %BF. The limi
tations of these two indicators are in 
the accuracy of the method employed 
for determining FW [12]. Our ex
perience with Dugdale and Griffiths’s 
regression equations [12] was fairly 
satisfactory and we believe that they 
provide a useful tool for nutritional 
assessment. FW as well as %BF were, 
however, included in the two-point 
group when evaluating undernutri
tion; the cause has been explained 
above: the decrease of body fat is
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F ig . 2. Eight overweight and four underweight girls were plotted in the somatochart. 
The mean for age and sex is included. The arrows point to the three overweight girls 

who were classified as obese according to the score

not the most outstanding feature in 
undernutrition in contrast with the 
loss of LBW which rapidly increases 
during nutritional recovery [33].

Therefore, LBW has been included 
in the third category. Its only limi
tation is that it is greatly influenced 
by the stature, a fact that has been 
overcome by the introduction of the 
AKS (Aktiver Körpersubstanz-Index) 
[42]. This index expresses LBW in 
kg of fat-free mass per cm3 of total 
body mass and avoids the variations 
determined by differences in height. 
Originally designed for use in athletes,

the AKS has been introduced suc
cessfully in nutritional assessment of 
children [5, 8] with the only differ
ence that the original description 
determines LBW by calculating FW 
by Par'zková’s regression equations 
for ten fatfolds [32] and we obtained 
FW by Dugdale and Griffiths’s equa
tions for BW, HT and two fatfolds.

Somatotyping is another new meth
od having been tested by us. Its first 
com ponent measures adiposity and 
high ratings for endomorphy should 
be consistent with the diagnosis of 
obesity. In a previous study, the
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mean value for the first component 
in five-year old healthy children was 
1.71 for boys, and 2.49 for girls [7]. 
This indicator was positive in four 
of the five children with scores of 20 
or more, and only two of the eight 
subjects had a score under 20.

As we obtained high ratings for 
mesomorphy in healthy children [7], 
a rating of 4 (around two standard 
deviations below the mean; 5.88 for 
boys and 5.48 for girls) was considered 
the cut-off point. Four of the seven 
subjects showed a second component 
of 4 and none was below that figure.

The Somatotype Dispersion Dis
tance (SDD) [34] shows how far from 
the means for age and sex are the 
somatotype ratings for a given indi
vidual. In a previous study the Soma
totype Dispersion Index (SDI), which 
is the mean dispersion of the ratings 
of reference children, was 2.18 for 
boys, and 1.85 for girls. In the present 
study we established high cut-off 
points for SDD considering the great 
variations existing among individuals 
in body build and body constitution. 
In overweight subjects none below 
a score of 20 was beyond the cut-off 
point and, conversely, four of the 
five children classified as obese were 
positive for this indicator. In under
weights only three subjects were 
positive.

The usefulness of the Energy/Pro- 
tein Index in assessing obesity [4] 
and both main forms of undernutri
tion has been considered in previous 
reports. The only five overweight 
subjects with E/P above the 90th 
percentile were just those with a

score of 20 or above. On the other 
hand, all subjects showed E/P figures 
under the 10th percentile. If we state 
that none of the seven subjects was 
undernourished, this would be contra
dictory to our previous statement 
that an E/P below the 10th percentile 
is an indicator of undernutrition 
[2, 3]. As a possible explanation, the 
seven subjects studied were lean, 
with a low degree of adiposity but 
conserving their fat-free mass. This 
means a decrease in the E/P numera
tor without a change in the denomi
nator, yielding low values for the 
ratio. If we take the 3rd percentile 
of E/P as the cut-off points, only two 
subjects were positive by this crite
rion. Nevertheless, this raises the 
question of the discriminative value 
of E/P in the kind of subjects we have 
considered in this study.

As to the correspondence among the 
different indicators, in overweights 
the indicators of the first group were 
consistently coincident; in the second 
group SS and SI were not always 
coincident with T. Esquivel and 
Vassallo [14] reported a tendency of 
T to be at a higher percentile channel 
than BW and other fatfolds, a finding 
also reported by Garn et al [18]. In 
the third category FW, %BF and 
E/P were also coincident. There was 
no coincidence between the first 
component and SDD. The discrimi
native power of the indicators of 
group three was decisive in the classi
fication of the subjects.

In underweight children, indicators 
of the first group were coincident but 
not with the same consistency. Fat-
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folds were coincident and this points 
to the high degree of leanness of the 
subjects. The coincidence between 
FW and %BF contrasted with the 
difference found between LBW and 
AKS. The circumstance that all the 
subjects showed an AKS Index above 
the 10th percentile, meaning that 
there was no actual impairment of 
LBW, was of great significance in 
the definition that these underweight 
subjects were not actually under
nourished. AKS was also coincident 
with mesomorphy ratings showing the 
close relationship between the second 
component and fat-free mass develop
ment.

The wide range found in SDD, the 
same as it happened with the over
weights, could be related to the under
lying genetic influence in the features 
of body build which determine a 
basic somatotype. Nutritional dis
turbances influence the phenotype 
but the basic morphological patterns 
were comparatively stable [11, 35].

In this paper we have selected sever
al anthropometric criteria with the 
purpose of establishing a quantifica
tion of different features which usually 
accompany malnutrition. Of course, 
there are many other indicators avail
able and the present selection was 
made according to our own experience. 
The result can be improved by includ
ing new criteria or excluding some of 
the present ones. Though the scoring 
systems are always arbitrary, we fol
lowed a systematization based upon 
the theoretical ability of each crite
rion to express the variations of body 
components.

It is evident that the different 
anthropometric criteria of malnutri
tion may yield widely different esti
mations of the prevalence of malnu
trition and different age-specific pre
valence patterns [38]. This is also 
valid for individual assessment. We 
agree with Trowbridge [38] in that 
malnutrition cannot be considered a 
single homogeneous entity which 
should be measured by a given an
thropometric indicator. As different 
indicators give different estimates of 
malnutrition, score systems combin
ing several of these indicators, one 
for obesity and another for under
nutrition, will be useful, especially 
when the diagnosis is doubtful.
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Effect of parenteral allopurinol treatm ent 
in critically ill children in need of intensive care*

D  B oda , I  N émeth

Department of Paediatrics, University Medical School, Szeged, Hungary

Intravenous allopurinol was administered in a dose of 5-10 mg/kg 
daily with continuous control of the blood level of the drug and its active 
metabolite in 12 infants or children in critical condition resulting from various 
illnesses. Only one died of the patients who were all in shock and whose 
state stagnated or progressed in spite of the usual intensive therapy. The 
importance of hyperuricaemia before treatment is emphasized as this is a 
common characteristic of hypoxic states and through urate nephropathy it 
further aggravates the course of the illness. Allopurinol may exert its bene
ficial effect not only by decreasing hyperuricaemia, but also by preventing 
the loss of purines from the hypoxic cells of the ischaemic tissues by inhibi
tion of xanthine oxidase and/or diminishing the cytotoxic superoxide radical
production, the source of which

In hypoxic conditions of different 
origin, purine metabolism is shifted 
to a catabolic direction. By the degra
dation of high energy phosphates 
(ATP, ADP, AMP) oxipurines (hypo
xanthine, xanthine) and uric acid are 
accumulated. In man this accumula
tion manifests with extreme hyper
uricaemia accompanied by enhanced 
excretion of uric acid [4, 13, 18]. 
Uric acid precipitated in the kidneys 
may cause renal damage, the so- 
called urate nephropathy, aggravat
ing further the basic illness [2, 18]. 
Moreover, although the organism is 
capable of the reutilization of hypo
xanthine, the increased uric acid pro
duction and excretion lead to an ir
reversible purine loss and the extent 
of this loss may be a decisive factor 
in the outcome of shock [10, 13].

* Supported by the State Office for '

is xanthme oxidase.

The protective effect of allopurinol 
(Ap) against tissue ischaemia and 
consecutive hypoxia have already 
been proved in animal experiments 
from different aspects [1, 3, 4, 5, 6, 
19, 20]. Our micromethod [14] mea
suring the blood level of Ap and of its 
active metabolite, the easily cumu
lative alloxanthine, allowed us regu
larly to control the effective drug 
concentration in the treated patients 
and, in the case of a decline of renal 
function, to adjust the dose.

Aware of all these facts, we con
sidered it permissible to give a comple
mentary Ap treatment to the patients 
who, in spite of the fact that they 
had had the usual intensive therapy, 
were still in a critical state or their 
illness progressed. In this paper our 
observations have been summarized.

echnical Development
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P a t ie n t s

Twelve infants and children were treated 
with adjuvant Ap. Their age and diagno
ses are seen in Table I. The criteria of Ap 
treatment were the presence of at least 
one of the following conditions:

1. acute renal failure, if from the presence 
of extreme hyperuricaemia urate nephro
pathy was considered to be the underlying 
cause of the illness; or

2. a critically severe condition, if there 
was no improvement in spite of intensive 
treatment; or

3. under intensive treatment if a rapid 
progression of the disease was observed 
with a dubious prognosis.

Methods

A solution of sodium Ap and mannitol, 
prepared according to the method of Kann 
et al, [11] was infused intravenously at a 
slow rate in a dose of 5-10 mg/kg/day.

The blood level of the drug and of its 
active metabolite was determined by our 
own method using the xanthinoxidase inhi
bition by serum Ap and alloxanthine [14]. 
The therapeutic effect of the drug was indi
cated by the decrease in serum uric acid 
concentration as determined by our own 
method, which is a modification of Morin’s 
procedure based on the specific potassium 
ferricyanide oxidation of uric acid [16]. 
Serum creatinine concentration was mea
sured with Jaffe’s modified method, urea-N 
determination was done with the spectro
métrie reaction after urease decomposition 
worked out by Berthelot. Acid-base param
eters were examined by Astrup’s method.

R e s u l t s

Table I contains the most impor
tant clinical data, the applied therapy, 
the serum uric acid level before and

during Ap administration, the value 
of the active drug concentration in 
blood and the changes that occurred 
in the patient’s condition. Of the 
twelve critically severe cases only 
one patient died (No. 1). He had an 
acute lymphoid leukaemia and nec
ropsy showed urate infarction in the 
kidneys. In all the other cases an 
improvement of the condition or a 
lack of its progression was observed.

The serum uric acid level and the 
serum Ap concentration were con
trolled regularly. Before the Ap treat
ment serum uric acid level was below 
590 /шю1/1 [10 mg/dl] in one case, 
while all the other patients displayed 
extreme hyperuricaemia. Parenteral 
Ap administration resulted in an 
effective blood level of the drug exert
ing an inhibitory effect on uric acid 
synthesis, and as a result the serum 
uric acid level decreased in all cases. 
If there was a pronounced damage of 
renal function, the high blood Ap 
level decreased very slowly after 
treatment (patients Nos 1, 3, 4).

Side effects that might be consid
ered a consequence of Ap were never 
observed.

D i s c u s s i o n

Allopurinol is a potent inhibitor of 
the enzyme xanthine oxidase cata- 
bolizing the transformation hypo
xanthine—xanthine—uric acid, and thus 
diminishes the serum uric acid con
centration and the excretion of uric 
acid.

The blood Ap level of the patients 
was regularly controlled during treat-
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ment and the dose of the drug was 
adjusted daily so that it produced an 
effective drug level which did not 
yet cause side effects. The effective 
Ap level was between 30 and 60 /ttnol/l 
[4-8 pg/ml]. According to the litera
ture, toxic symptoms only occur when 
the concentration surpasses 182 ymol/1 
[25 pg/ml] [1, 14]. Such a level was 
measured in patient No 1 who re
ceived doses of 20 mg/kg daily at the 
beginning, and as he had renal failure, 
the drug had accumulated, mainly in 
the form of its active metabolite.

The beneficial effect of Ap is cer
tainly connected with its protection 
against tissue ischaemia and consec 
utive hypoxia. In dogs in haemor
rhagic shock, Crowell et al. applied 
Ap pretreatment to decrease the 
hyperuricaemia due to the enhanced 
catabolism of purine nucleotides and 
observed an improved survival. They 
found a close correlation between the 
irreversibility of the shock and the 
loss of purine from the cells [5]. In 
Baker’s view Ap by itself did not 
increase the survival rate of dogs in 
haemorrhagic shock; better results 
were obtained when Ap was combined 
with hypoxanthine, adenine, inosine 
and a-ketoglutarate [1]. In similar 
experiments Hopkins et al. observed 
an increased level of hepatic adeno
sine nucleotides after Ap treatment 
[9]. Stanley reported an increased 
coronary and aortic flow during Ap 
administration in experimental myo
cardial ischaemia of dogs [19]. In a 
series of transplantation experiments 
in different animal species, when 
examining the purine content of

ischaemic kidneys, a more and more 
pronounced decrease of the tissue 
adenine nucleotides was observed in 
increasingly longer periods of ischae
mia and the less the purine loss, the 
better was the post-ischaemic renal 
function [4, 6, 20].

These results cannot be applied 
directly to a part of the human body 
or to the hypoxic human organism. 
It seems however that the shifting of 
purine metabolism to a catabolic 
direction is a general consequence of 
anoxia and in man, too, the synthesis 
of ATP depends on the oxygen supply 
of the tissues and on mitochondrial 
oxidative phosphorylation. This means 
that hypoxia causes by all means a 
decrease of the de novo purine syn
thesis [10].

Recent examinations have directly 
proved that the biochemical effect of 
Ap is due not only to the protection 
against or the moderation of hyper
uricaemia. As a consequence of the 
inhibition of xanthine oxidase, purine 
degradation stops at the level of 
hypoxanthine. Hypoxanthine is a 
substrate of the hypoxanthine-gua- 
nine-phosphoribosyl transferase 
(HGPRT) enzyme that transforms 
the purine base into intracellular 
purine mononucleotides. Purine loss 
is diminished due to reutilization. 
There is direct evidence that the pri
mary effect of Ap treatment consists of 
the “hypoxanthine salvage path
way”, i.e. the pathway of reutilization 
which decreases the de novo purine 
synthesis requiring much energy [7]. 
As a result, less energy is sufficient 
to keep the purine pool at the appro-
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T able I

Patients treated with parenteral allopurinol (Ap): their clinical data, other therapies applied, time of treatment and dosage,
changes in clinical state and some characteristic laboratory parameters

N o.
Age Diagnosis

Ap treatm ent and its
C linical sta te  Other therapies e ffect on serum  uric R esu lts

acid  (SU ) level

1
11 years

Leukaemia 
(acute lymphoid) 
Urate nephropathy 

Uraemia

Haemorrhage, 
haematemesis, 
unconsciousness, 
uraemia, anuria 
desperate 
condition

Cytostatics,
transfusion

SUl: 1030 /tnioL/1 
D: 5-20 mg/kg for 

3 days 
t: 48 h
SU2: 970 fimolß 
Ap: 210 fimolß

Diuresis starts, but there is a 
further increase in urea-N. 
6 days later the patient dies. 
Necropsy: leukaemia, urate 
infarction in kidneys

2
JE-1.

3 years

Combustion 
2nd degree 
60% body surface

Shock, unconsciousness, 
gastroatony

Infusions, 
plasma expanders

SUl: 345 fimolß 
D: 10 mg/kg for 

3 days 
t: 24 h
SU2: 173 fimolß 
Ap: 25.7 /imol/1

Rapid improvement by next 
day. Recovery in two weeks

3

12 years

Anaerobic sepsis 
(leptospirosis?)

Pericarditis 
Acute renal 
failure with 
shock

Unconsciousness, 
haemorrhage, 
critical state

Antibiotics,
transfusion,
peritoneal
dialysis

SUl: 1261 /iinol/l 
D: 7.5-10 mg/kg for 

2 days 
t: 96 h
SU2: 756 /trnol/1 
Ap: 48.5 /nnol/1

The critical state did not pro
gress, but notable improve
ment took two weeks

4

1 year

Hyperparathy
roidism 
Renal failure

apathy, anuria, 
cannot be nourished

Peritoneal
dialysis

SUl: 803 jttmol/l 
D: 10 mg/kg for 

2 days 
t: 120 h 
SU2: 434 fimolß 
Ap: 92 /iinol/l

Gradual improvement of renal 
function

5
7 months

Empyema Severe hypoxia, 
septicotoxic state, 
pulse 220/min, 
acid haematin residue 
in stomach

Antibiotics 
digoxin treat
ment,
oxygen therapy, 
thoracocentesis

SUl: 720 fimolß 
D: 7.5-10 mg/kg for 

two days 
t: 48 h
SU2: 357 /tmol/1 
Ap: 64.7 fimolß

Considerable improvement by 
next day
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7 months
6

7
6 weeks

8
6 weeks

9
8 months

10
4 years

11
2 years

12
1.6 years

Encephalitis,
anuria

Unconsciousness, 
extreme acidosis, 
hyperpyrexia, 
respiratory arrest, 
critical state

Pneumocystosis Critical state,
acid haematin in stomach,
dyspnoea,
respiratory arrest

Pneumonia, Unconsciousness,
renal hypoplasia hypotonicity,

acid haematin in stomach, 
acidosis

Meckel’s diverti- Severe shock, 
culum, post- peritonitis
operative state

Waterhouse- Foudroyant progression,
Friderichsen desperate state,
syndrome, unconsciousness
meningococcus 
sepsis

Acute haemolytic Critical condition, 
anaemia, DIC unconsciousness

Combustion 
2nd degree 
40% body surface 
renal infailure, 
shock

In spite of the solution 
of hypovolemia persisting 
acute shock, 
acid haematin in 
gastric fluid, 
somnolent, amnia

Respiratory 
treatment, 

peritoneal dialysis

Resuscitat i on, 
artificial 
breathing, 
respiratory 
treatment anti
biotics

Antibiotics,
peritoneal
dialysis

Antibiotics,
peritoneal
dialysis

Antibiotics,
corticoids,
heparin,
peritoneal
dialysis

Transfusion,
prednisolone

Peritoneal
dialysis

SU1: 1707 /tmol/1 
D: 6—10 mg/kg for 

3 days 
t: 48 h
SU2: 1175 /unol/1 
Ap: 73.6 /гпю1/1

SU1: 1296 /tmol/1 
D: 5 mg/kg for 

1 day 
t: 12 h
SU2: 928 /tmol/1 
Ap: 47.0 /tmol/1

SU1: 732 /tmol/1 
D: 5 mg/kg 3x6  h 
t: 48 h
SU2: 489 /tmol/1 
Ap: 44.9 цт о\/1

SU1: 1225 /tmol/1 
D: 7.5 mg/kg for 

3 days 
t: 24 h
SU2: 571 /tmol/1 
Ap: 47.8 /tmol/1

SU1: 654 /tmol/1 
D: 5-10 mg/kg for 

3 days 
t: 48 h
SU2: 256 /tmol/1 
Ap: 45.6 /tmol/1

SU1: 806 /tmol/1 
D: 5 mg/kg for 

1 day 
t: 24 h
SU2: 256 /tmol/1 
Ap: 48.5 /tmol/l

Improvement, reappearance 
of spontaneous breathing, 
gradual recovery

Slight improvement by next 
day, gradual recovery

Slow, gradual improvement, 
after critical azotaemia

Improvement. Recovery in 
two weeks

In 48 h the patient regains 
consciousness, recovery

No renal failure occurs. The 
patient regains conscious
ness the next day. In two 
weeks, recovery

SU1: 767 /tmol/1 
D: 5-10 mg/kg for 

3 days 
t: 48 h
SU2: 541 f im o l/ l  
Ap: 80.9 /tmol/1

Considerable improvement in 
one day. Abundant diuresis 
in 36 h. Uninterrupted re- La 
со very
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priate level. These results justify to 
apply Ap treatment in hypoxic con
ditions or its combination with cyto
toxic or immunosuppressive drugs 
because it gives protection against the 
deleterious effects that may result from 
the inhibition of purine synthesis [7].

More recent evidence indicates 
that the superoxide radical (02_), an 
unstable and cytotoxic form of molecu
lar oxygen, is primarily responsible 
for the increased capillary permeabil
ity in the ischaemic bowel and the 
source of superoxide radicals produced 
in intestinal ischaemia is the en
zyme xanthine oxidase [8]. Indeed 
the results of Parks et al [16] using 
superoxide dismutase and allopurinol 
proved that the xanthine oxidase in
hibition provides almost the same 
degree of protection of the mucosa 
from ischaemic injury as that afforded 
by superoxide dismutase. Therefore, 
the superoxide radical mechanism is 
a likely explanation of the ischaemic 
injury, since treatment with super
oxide dismutase alone would not pre
vent the irreversible loss of purine, 
yet clearly protects the tissue.

Manzke and Dorner [12] observed 
the effect of 7-10 mg/kg/day Ap on 
oxygen transport by the red blood 
cells. These showed an increase in 
both ATP and 2,3-diphosphoglycerate 
together with a shift to the right of 
the oxygen dissociation curve which 
resulted in a 5% increase in tissue 
desaturation at a mean central venous 
oxygen pressure of 5.3 kPa (40 
mmHg).

Considering our own results, al
though Ap was applied in critical

situations and except for a leukaemic 
patient all cases showed improvement, 
it cannot be claimed for certain 
that intravenous Ap is an effective 
therapy in shock. There was no control 
group and thus no comparison was 
possible but it seems reasonable to 
complete the traditional shock therapy 
with Ap infusion. Of course, a defi
nite answer will have to await fur
ther investigations.

Oral administration of Ap would 
have been of no avail in our cases in 
whom absorption was uncertain and 
some could not be nourished. The 
parenteral Ap preparation applied 
has been examined in detail by several 
authors. In an advanced stage of 
malignant haematological disorders 
it was found effective and harmless 
in the preventive treatment of urate 
nephropathy when applied for several 
days [11].
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Late effects of therapy in children previously 
treated for leukaemia or malignant tum our
D Sc h u ler , Ga br iella  K ardos, R ozália K oós, Ala in e  P olcz,

G GÁcs, T R évész

Second Department of Paediatrics, Semmelweis University Medical School,
Budapest, Hungary

The late sequelae of leukaemia and tumour therapy are discussed- 
The most important and/or the most frequent are neuro-psychologic distur
bances, deformities of the bones, the decreased reproduction capacity and 
the second tumours. Because of the rapidly growing number of cured patients 
a better knowledge of the occurrence, aetiology, prophylaxis and rehabilita
tion of these changes is needed.

The improving survival rate of 
children with malignant disease, es
pecially ALL, non-Hodgkin lympho
ma and Wilms tumour resulted in a 
gradual increase in the number of 
cured patients. Hence the recogni
tion of late effects of irradiation and 
chemotherapy, their reduction and 
the rehabilitation of these patients 
is now of great importance. This is 
also shown by the data of the Ameri
can Late Effect Study Group pre
sented in 1979: of 290 patients 166 
(57%) had late effects and 106 (64%) 
of the 166 patients had clinically sig
nificant symptoms [14].

In the present paper the late se
quelae of leukaemia therapy will be 
discussed not taking into considera
tion the permanent changes due to 
the serious infections of children suf
fering from malignant disease. The

late side effects of the therapy of 
malignant solid tumours in children 
will be mentioned only briefly.

Materials and Meth o d s

STH and TSH determination was per
formed after the i.v. administration of 
TRH and the infusion of 1-arginine. The 
TSH-level was determined by the Byk- 
Mallinckordt kit, while STH by radioim
munoassay. Tho metopiron test was used 
for examination of the hypophyseal-adrenal 
function [21].

The psychological tests used in the eva
luation were the Wechsler Intelligence 
Scale for Children modified for Hungarian 
standards and the “World Test” , where 
the children could choose objects from 250 
pieces to construct their world [22].

Cytogenetic examinations were made in 
short time cultures of the peripheral blood 
evaluated by conventional Giemsa stain
ing, further Giemsa-trypsin handing and 
Hoechst-Giemsa staining after BrdU incor
poration [23].

Abbreviations: ALL =  Acute lymphoblastic leukaemia; STH =  Somatotropic 
hormone; TSH =  Thyroid stimulating hormone; TRH =  Thyreotropine releasing 
hormone; CT =  Computerized tomography; IQ =  Intelligence quotient; MTX =  Metho
trexate; ACTH =  Adrenocorticotropic hormone; LH =  Luteinizing hormone; FSH =  Fol
licle stimulating hormone; GH =  Growth hormone
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T a b l e  [

Age a t  onset 
of disease 

years
No.

Verbal IQ
performance F u ll scale

m SD m SD m SD

1-14 24 111.88 10.52 106.33 10.89 110.25 11.26
>6 9 110.89 12.72 115.0 14.07 114.33 13.37
< 6 15 112.47 9.45 101.13 1 1 0 .6 6 107.89 8.29

CNS
2400 R 15 113.53 7.97 107.4 13.17 1 1 1 .8 6 9.15

>2400 R 9 109.11 14.08 104.56 14.84 107.56 14.38

R esults  and D isc u ssio n

There is considerable controversy 
on the neurologic sequelae of leu
kaemia. Some authors [28, 31] re
ported no alterations, others found 
after several years of methotrexate 
therapy and prophylactic cranial irra
diation cerebral necrosis and gliosis, 
which caused encephalopathy and 
mental deficiency [12]. Peylan-Ramu 
et al [18] found by CT in 25-30% of 
the cases periventricular dilatation, 
cortical atrophy and white matter 
changes, which was confirmed by 
Clausen and Pedersen [4] in a pro
spective study. The clinical symptoms 
found by German authors [8, 32] 
were a good cognitive function, but 
a decreased speed test and concen
tration ability, especially in mathe
matics. The distress of neuromotor 
function: coordination, postural reac
tions by closed eyes, were more ex
pressed in children treated before 6 
years of age. We found a normal IQ 
in long surviving leukaemic patients 
and a slightly decreased performance 
in those whose disease began before

6 years of age (Table I). The pro
spective study of the IQ scores and 
cognitive functions made by Mea
dows et al [15] in ALL children treat
ed with cranial irradiation is different 
from our observations. They found a 
reduction in overall IQ score, learn
ing capacity and academic perfor
mance. This was more expressed in 
younger children and in those, whose 
original IQ was higher than in the 
others (Table II). The full manifesta-

T a b l e  II
Changes in IQ by initial IQ [15]

No. of T est 3-test 1
IQ  range children (Average change)

110-132 6 —23.5
86-109 12 —8

tion of these alterations was at 3 or 
more years after the irradiation. 
Meadows and Evans [12] suppose that 
irradiation enhances the intracerebral 
absorption of methotrexate. The dis
crepancy between the results of dif
ferent investigators could be explained 
by several factors, ( i )  Therapy was
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not the same. In some protocols the 
total quantity of methotrexate admin
istered intrathecally during the treat
ment was quite high, while we gave 
all in all 5 doses and of these only 2 
after irradiation. This means a total 
dose of 60 mg/m2 MTX while e.g. 
132 mg is recommended for standard 
risk children and 252 mg for high 
risk cases in the latest Memphis Pro
tocol. It is, however, known that the 
higher cumulative dose of metho
trexate and its administration after 
irradiation of the brain increases the 
likelihood of neurotoxicity [11]. ( i t )  
The fractionation of irradiation, fur
ther the age dependent thickness and 
density of the cranial bones are also 
different, ( i n )  The tests used for the

examination of these children were 
also different in the studies.

The psychological study of children
3.5 or more years after the irradiation 
[22] revealed severe emotional prob
lems: decreased interest in the envi
ronment, anxiety, disturbed self 
image, isolation, and decreased moti
vation (Table III). Many psychologi
cal problems were found in the fami
lies of these patients; inconsequent 
education, problems in marital con
nections, psychological disturbances 
in the sibs and isolation of the family 
(Table IV). All these problems were 
markedly reduced by psychologic 
care of the patients and their families 
(psychotherapy, creative activity, mu
sic therapy, education, social care).

T able  III

E ffect o f  psychological care in per cent o f  total number o f  patien te

Patient group No. of
cases Anxiety Disturbed Slowing 

self-image °*movements
Fear of 
death Isolation

Leukaemia
No psychological care 25 100 92 60 64 62
Psychological care 34 38 42 20 15 23

Control 24 21 2 8 4 21

T a ble  IV

Psychologic problem s in the fam ilies o f  long surviving leukaeinic children
(per cent)

Group No. of 
families

Inconsequent
education

Disturbed
matrimonial
connections

Psychological 
problems of 

siblings
Narrowing

of
motivation

Isolation
of

family

No psychological
care 25 92 79 73 49 60

Psychological care 34 64 24 21 12 19

Controls 20 37 25 18 19 24
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There are controversies also con
cerning the endocrinological effect of 
leukaemia and tumour therapy. After 
irradiation for tumours of the central 
nervous system excluding those of the 
adenohypophysis, the eye and middle 
ear and including in the field of radio
therapy the hypothalamo-pituitary 
region, isolated growth hormone de
ficiency, short stature, in some cases 
deficiency of TSH, ACTH and gona
dotropins, even panhypopituitarism 
could be observed with a delayed 
onset [17, 19]. The dose of irradiation 
in acute leukaemia of children is 
substantially less than that for solid 
tumours. Most authors observed, how
ever, a progressive fall of growth hor
mone response with increasing time 
after the prophylactic irradiation [20, 
25], while other authors [7, 21, 30] 
found normal growth and normal 
STH, TSH, ACTH, LH and FSH 
levels. Normal height and a normal 
reaction to arginine provocation of 
GH secretion was observed by Dickin

son et al [6], too. The peaks of growth 
hormone after arginine infusion were, 
however, somewhat lower in our 
study than in the controls in spite of 
the normal growth of children (Figs 
1,  2 ).

The gonadal functions as well as 
the health of the offsprings seem to 
be normal after leukaemia therapy. 
Shalet et al [26], however, found the 
mean tubular fertility index =  per
centage of seminiferous tubules con
taining spermatogonia to be 51 %. 
In contrast, these figures after com
bination chemotherapy for Hodgkin's 
disease are disastrous [27, 33].

Males usually have a normal pro
gression of pubertal development, 
however, the FSH values were higher 
and all were azoospermie after an in
terval of 2.4 to 8 years after comple
tion of treatment. Thus it seems that 
tubular cells are more sensitive to 
MOPP or MVPP therapy than the 
Leydig cells. Females may have 
amenorrhoea [3], but about 40%
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Fig. 2. Height of children before and after treatment of leukaemia

have regular menstrual cycles with 
evidence of ovulation in some of 
them. In lymphoma with irradiation 
of the abdomen the later sterility 
could be prevented by previous oopho- 
ropexis in 75% of the patients [5].

The chromosome aberrations ob
servable several years after leukaemia 
therapy were studied by some authors 
in order to determine the long term 
effects on the chromosomes of such 
a treatment by mutagenic cytotoxic 
drugs. Miller et al. [16] found aber
rations in four of seven children with 
ALL, three deletions, one balanced 
translocation and one inversion. In 
our own study four aberrations were 
found in the 12 examined patients 
[23]. The difference between our 
patients and the controls was not 
significant. In the post-treatment 
group of patients with Wilms tumour 
an almost two-fold occurrence of

stable aberrations was found by Miller 
et al [16], which underlines the role of 
radiotherapy in the aetiology of these 
rearrangements. The frequency of sis
ter chromatid exchange is also normal 
according to our examinations [23] 
but the number of 2nd cycle cells 
was always lower in the treated chil
dren, than in the controls. Hence we 
suppose that the mean cell cycle time 
of the posttreatment patients is dif
ferent from the controls. This may be 
due to a change in lymphocyte sub
class distribution or selection of cells 
with a different cell cycle time or 
purely a bias due to individual varia
tions. Further studies are needed to 
prove this supposition and to eval
uate its significance.

The frequency of second tumours 
is increased after complex therapy of 
the primary tumour [2, 29, 13]. 
According to several authors, beyond
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ten years from diagnosis the most 
important causes of morbidity and 
mortality are second primary neo
plasms [10, 13, 24]. The occurrence 
of a second malignancy in Hodgkin’s 
disease was 270 in a follow up study 
of 1553 patients [1], while in a pre
vious publication only 100 was cal
culated [5]. Whether an increased 
susceptibility or a somatic mutation 
induced by the complex therapy was 
responsible for the phenomenon is 
an open question. According to the 
preliminary results of our studies an 
increased number of chromosome 
mutations could be induced in vitro 
by a chemical mutagen in leukaemic 
patients being in full remission.

As far as solid tumours are con
cerned there are still other late effects, 
which are only listed here. These are,

1 )  local bone growth impairment 
and scoliosis after bone (i.e. spinal) 
irradiation especially in children un
der 6 years of age;

2 )  local lesions after irradiation 
of the brain, spinal cord and peripher
al nerves;

3 )  pulmonary fibrosis;
4 )  renal damage and hyperten

sion [9];
5 )  chronic cystitis and contracted 

bladder;
6 )  damage of the gastrointestinal 

tract, liver and pancreas.
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Elevated risk of osteoarticular complications 
in children with acute Brucella melitensis

infection
E li Sh ah ab ,1 Zohar B arzilay ,1 I saac Sh o h et ,1 Gid e o n  A ltm an ,2

B e r n a r d  E  Co h en1
J 1 Department of Paediatrics B, and 2 Microbiology Laboratory,

Chaim Sheba Medical Center, Tel-Hashomer, Sackler School of Medicine, 
Tel-Aviv University, Israel

Infection with brucella microorganisms is considered uncommon in 
the paediatric age group. We report nine paediatric patients between the 
ages of 8 to 17 years with acute Brucella melitensis infection, who presented 
with spiking fever, night sweats, anorexia and malaise for 5 to 60 days prior 
to diagnosis. Four patients developed various osteoarticular complications: 
migratory arthralgia, hydroarthrosis of the knees, arthritis and osteomye
litis. Therapy with tetracyclines alone or in combination with streptomycin 
resulted in complete recovery in eight children. This combination failed in 
one patient who developed severe osteoarticular disease successfully respond
ing to rifampicin. Since infection of bone and joints leads to irreversible damage, 
early recognition and immediate management are crucial for recovery. 
Rifampicin might be of benefit in children with severe osteoarticular complica. 
tions when the traditional anti-brucella regimen fails.

The genus brucella is usually an 
intra-cellular Gram-negative bacillus 
infecting the reticuloendothelial sys
tem. It causes disease in animals which 
may be transmitted to humans 
through direct contact or by inges
tion of contaminated by-products. 
The common symptoms of acute bru
cellosis include spiking fever, night 
sweats, anorexia and malaise. Multi
system organ involvement mainly 
including the cardiovascular, nervous, 
osteoarticular, and genito-urinary sys
tems is an often described phenomenon 
in adult patients. However, brucello
sis does not always have a common 
clinical pattern and various manifes
tations may resemble other infectious 
diseases.

Brucellosis occurs infrequently dur
ing childhood and few reports deal 
with it in the paediatric age group 
[1-3]. To date the frequency and clin
ical significance of osteoarticular 
complications in children with acute 
brucella infection is still debated. 
We report herein nine children with 
acute B ru c e lla  m e lite n s is  infection of 
which four had osteoarticular com
plications. The anti-brucella regimen 
in such patients will be discussed.

Clinical  data

The diagnosis of brucellosis was based 
on accepted clinical, biochemical, and sero
logical criteria [6], in nine children admit
ted during the last 20 years. They were
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Table I

Clinical and laboratory data of paediatric patients with brucellosis

Case Age
years Sex

Duration
of

illness
Blood cultures

Agglutina
tion

antibodies
Management Outcome

1 8 F 14 days B r  melitensis X 1 1 : 10 240 Tetr; 24 days Cured
2 17 F not

recorded
Negative 1 : 640 Tetr; Strep; 

21 days
Cured

3 12 M 5 days B r melitensis X 1 1 : 1280 Tetr; 10 days Cured
4 14 M 14 days B r  melitensis X 3 Tetr; Strep; 

1 : 10 210 10 days
Cured

5 8 M 21 days B r  melitensis 1 : 10 240 Tetr; 14 days Cured
C 10 F 1 month B r  melitensis X 2 1 : 1280 Tetr; 21 days Cured
7 14 M 2 months B r  melitensis X 3 1 : 640 Tetr -f- Strep; 

2 months
Cured

8 11 F 1 month No data 1 : 10 240 Tetr -f- Strep; 
14 days

Cured

9 14 F 14 days Negative 1 : 1280 Tetr -f- Strep Relapse after 
8 days;
Recovered
following
rifampicin
therapy

Abbreviations: Tetr — tetracyclines, Strep — streptomycin

admitted following an acute illness with 
high-grade fever, headaches, night sweats, 
anorexia and weight loss for five to 60 
days before admission to the hospital and 
the accurate diagnosis. Two patients had 
spiking fever of the undulant type. A dif
fuse macular rash was noted in one child 
(Table I).

Laboratory data. Leukopenia was a com
mon symptom ranging from 3300 to 5700 
leukocytes per ml with lymphocyte pre
dominance in five patients (44-94%). Three 
children had a normal differential count. 
The erythrocyte sedimentation rate was 
elevated in four children.

Diagnosis. Specific blood cultures for 
brucella were obtained in eight of nine 
patients. In six patients the culture taken 
immediately after admission was positive. 
All patients had elevated agglutination 
titres of 1 : 320 to 1 : 10,240 which in
creased within one week after admission.

(A titre higher than 1 : 180 is indicative of 
active disease.) The source of infection 
could be attributed to unpasteurized sheep 
and goat milk or by-products in 5 patients.

Osteoarticular manifestations and manage
ment. Patient No. 5 had migratory ar
thralgia on admission. Patient No. 2 devel
oped mild arthritis of the right sacro-iliac 
joint. Patient No. 7 who had migratory 
arthralgias during the prodromal period 
subsequently developed arthritis of the 
right knee and hydroarthrosis of both 
knees. On the traditional anti-brucella 
regimen using tetracyclines at a dose of 
25 mg/kg/day with I. M. streptomycin at 
a dose of 20 mg/kg/day, these manifesta
tions gradually subsided in these three 
children and they became completely 
asyptomatic. Patient No. 9, a 14-year-old 
girl, had evidence of infection of the right 
hip and sacro-iliac joints as well as of the 
lumbar vertebrae on hospitalization. Al-
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Osteoarticular
T a b l e  II

manifestations in children with brucellosis

Case No. Clinical Data

2 Arthritis — Rt sacro-iliac joint
6 Arthralgia — migratory
7 Arthralgia

Arthritis — Rt knee 
Hydroarthrosis — both knees

9 Arthritis — Rt hip joint
Rt sacro-iliac joint 
Rt shoulder joint 

Infection of lumbar vertebrae 
Osteomyelitis — Rt humeral head

though she initially responded to tetra
cyclines and streptomycin, she developed 
arthritis of the right shoulder and osteo
myelitis of the humerus eight days after 
initiation of the regimen. Complete recov
ery was achieved in this patient following 
additional therapy with oral rifampicin at 
a dose of 900 mg/day (20 mg/kg/day) for 
21 days. On follow-up examination two 
years later she was found completely 
asymptomatic (Table II).

Outcome of patients without osteoarticular 
disease. The children made a complete 
recovery following the administration of 
oral tetracyclines for 10-24 days with 
additional intramuscular streptomycin in 
two of these patients. No relapse was 
detected in any patient in the present series.

D isc u ssio n

Brucellosis has been considered un
common during childhood in western 
countries. Bothwell et al. reported 
only 17 paediatric patients during 
the years 1940-1957 [1]. Out of 160 
cases of brucellosis in the United

States during 1978 only 16 were 
children [4]. Street et al. [3] reported 
nine children during the spring of 
1973 and stressed the rarity of the 
disease. A survey of brucellosis in 
Israel [5], however, detected 42 
(24%) of 287 cases under the age 
of 14 years, indicating that bru
cellosis was common in children liv
ing in the Middle East which is an 
endemic area.

The question why brucellosis is in
frequent in children remains unclari
fied since the common use of milk 
and its by-products by children make 
them more likely to be infected by 
brucella species. The scarcity of child
hood brucellosis has been attributed 
to a low rate of suspicion while other 
diseases during childhood may re
semble the clinical features of bru
cella infection [2]. It was also spec
ulated that in contrast to adults the 
disease in children may have a self
limited course [6], although many
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sub-clinical and mild illnesses occur 
in adults. In Israel infections with 
B r u c e l ta  m eliten sis  occur; this is the 
most virulent strain among brucella 
organisms and has been associated 
with acute infection. Those infected 
with B ru c e lla  abortus strains, which 
is common in western countries, may 
be mildly ill or even asymptomatic 
[6 ].

Osteoarticular involvement has 
been extensively reviewed in adult 
patients with acute brucella infection 
[7, 8]. McCullough [9] considered os
teoarticular manifestations to be com
mon in childhood brucellosis. Other 
authors, however, have not verified 
this observation, reporting a very low 
rate of joint and bone complications 
[1, 3]. Four children in this series 
experienced almost all bone and joint 
complications of B ru ce lla  m e lite n s is  
infection: migratory arthralgia, hy
droarthrosis of knees, arthritis of 
right hip and sacro-iliac joints, and 
osteomyelitis of the lumbar vertebrae. 
The course was complicated in one 
patient with right shoulder arthritis 
and osteomyelitis of the humerus. 
The frequent occurrence of osteoartic
ular complications presented in this 
series raises the need of its rapid 
diagnosis and aggressive treatment 
since brucellosis in bone and joints 
may cause irreversible damage.

The recommended antimicrobial re
gimen for patients with acute brucel
losis is a combination of oral tetra
cyclines given for three weeks or lon
ger with intramuscular injections of 
streptomycin for 7-14 days [10, 11]. 
Such a regimen resulted in a very low

rate of relapses such as 0.9% in a 
series of 157 patients [10]. In a series 
of eight children given tetracyclines 
for 21 days and streptomycin for 14 
days, no relapses were recorded [3]. 
Eight of nine children in the present 
series rapidly responded to tetra
cyclines alone or in combination with 
streptomycin after 10 to 24 days of 
treatment. Brucella organisms are 
sometimes protected from these anti
microbial agents due to their intra
cellular location [12]. This was dem
onstrated in one of our patients 
who developed severe bone and joint 
disease while receiving doxycycline 
and streptomycin. Additional therapy 
with rifampicin at a dose of 20 mg/kg 
daily for 21 days resulted in complete 
recovery. Since rifampicin acts as an 
intracellular bactericidal agent 113], 
it may be of benefit in severe brucella 
infections especially those with bone 
and joint disease when the traditional 
regimen fails. A recent report using 
rifampicin in children with acute bru
cellosis has supported this view [14].
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Dermatoglyphics in Saethre-Chotzen syndrome:
a family study

L i a n e  B o r b o l l a , I b i s  M e n é n d e z

Department of Cytogenetics, Paediatric Hospital “William Soler”, Havana, Cuba

The dermatoglyphic findings in a Cuban family with the Saethre- 
Chotzen syndrome are reported. The family consisted of the parents who 
were first cousins and their three children. A new classification of zygo- 
dactylous patterns was used. Characteristic dermatoglyphic patterns which 
appeared in these cases were representative of the syndrome.

Dermatoglyphics also helped to discover minor expressions of syn
dactyly and showed that all the members of the family had zygodactylous 
patterns on palms and soles.

Craniosynostosis as part of geneti
cally determined syndromes is often 
associated with limb deformities, es
pecially with syndactylism. Perez 
Comas [8] differentiated the follow
ing varieties of acrocephalosyndac
tyly: Apert syndrome, Pfeiffer syn
drome, Summitt syndrome, Saethre- 
Chotzen syndrome and two types with 
polysyndactyly: Carpenter syndrome 
and Sakati—Nyhan—Tisdale syn
drome. Dermatoglyphics have a diag
nostic value in such syndromes; 
when there is a malformation of the 
hand or foot, dermatoglyphics are 
abnormal even when the morphologic 
defect is not easily perceived.

In this paper, distinctive dermato
glyphic features found in a family of 
five members with the Saethre — 
Chotzen syndrome are reported. This 
entity was first described by Saethre
[10] in a mother and her two daugh
ters, and a year later by Chotzen [4]

in a father and his two sons. The prin
cipal abnormalities of the entity are 
craniosynostosis, asymmetry of skull 
and facies, hypertelorism, maxillary 
hypoplasia, deviation of nasal sep
tum, shallow orbits, ear deformities, 
clinodactyly, brachydactyly, single 
palmar crease and soft tissue syn
dactyly usually of second-third fin
gers and/or third-fourth toes. The 
diagnostic usefulness of a dermato
glyphic study in these disorders will 
be discussed.

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

Dermatoglyphics of the hands and soles 
were taken by an ink method of five mem
bers of a Cuban family with the Saethre- 
Chotzen syndrome. The family consisted 
of the propositus, a two-year-old boy who 
had cranial deformity, his eight-year-old 
sister, his six-year-old brother, his 29-year- 
old father and the 30-year-old mother. The
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parents were first cousins. In all the cases, 
a clinical and radiological study was made. 
The more important clinical findings were, 
craniosynostosis in the propositus and his 
sister (Cases 1 and 2), palpable cranial su
tures in these children and the brother 
(Case 3); hypertelorism and malformed 
ears in all. Ear crus extended from the 
root of the helix across the concha in the 
children, but not in the parents. All except 
the father (Case 4) had a high forehead, 
deviation of the nasal septum and the 
mother (Case 6), an aquiline nose. Maxil
lary hypoplasia was seen in all except the 
father, prognathism in Cases 2 and 5, facial 
asymmetry in Cases 1, 2 and 5, shallow 
orbits in the mother and the children. The 
propositus and his brother had clinodactyly 
of the fifth finger on both sides. The sister 
had a short but not curved fifth finger on 
both hands with a single digital flexion 
crease. Brachydactyly of the fourth and 
fifth toes was present in Cases 2, 3 and 4. 
The toes were close together and a hallux 
valgus was seen in all the cases. The pro
positus and his sister had an equivalent of 
simian crease on one hand and the former 
had a Sydney line on the left hand and 
also cryptorchidism. Intelligence was nor
mal in all.

Syndactyly was classified as slight when 
there was only an excess of membrane be
tween the fingers or toes, mild when the 
web reached the 1st inter phalangeal joint, 
moderate when it attained the 2nd inter- 
phalangeal joint, severe when it involved 
the tips of fingers or toes and total if the 
syndactyly was cutaneous and osseous. 
Based on this classification, the propositus 
had a moderate syndactyly of the right 
2-3 fingers and a mild bilateral syndactyly 
of the 2-3 toes. The sister had a moderate 
bilateral syndactyly of fingers 4-5 and 
severe syndactyly of the right 2-3 toes. 
The brother had severe syndactyly of the 
right toes 2-3 and a moderate one of the 
same toes on the left side. He and the 
father had no syndactyly of the fingers, 
but a moderate bilateral one of the toes 
2-3. The mother had no syndactyly.

For the classification of derinatoglyphic 
patterns on hands and feet, determination 
of the finger pattern intensity index, the 
main-line index, the terminations of the 
main-lines on palms and the modal types 
of main-line D, the method of Cummins 
and Midlo [5] was used. The modal types 
of main-line A were analysed following the 
criteria of these authors with a variant: 
apart from the modal types of main-line 
A 1, 3 and 5, a modal type 11 was included 
to describe the exit of this line in the 
11, 12 and 13 positions. For the modal 
types of main-line C and for the position 
of the axial triradius, the methods of 
Plato [9] and Walker [11] were con
sulted.

Our classification [3] of syndactylous 
patterns, based on the study of dermato- 
glyphics of 42 patients with different varie
ties and grades of finger fusion was used. 
Nine distinctive pattern types had been 
established, but in this family only some 
of them were seen and only these will be 
commented. Type 1 is an interdigital tri- 
radius [6, 7] replacing the two normal adja
cent subdigital triradii which had disap
peared. Type 2 is a more proximally situ
ated interdigital triradius which involves 
two or more digits and with the proximal 
radiant adopting a course similar to a 
main-line. Type 3 is only seen in severe 
and total forms of syndactyly. In the mid
point, where the tips of fingers and toes 
are fusioned, a triradius of the two closely 
joined finger or toe patterns (a loop and a 
loop, a whorl and a loop or two whorls) is 
missing, and only one remains with its 
proximal triradius extending proximally 
in a slightly diagonal line. Type 4 is charac
terized by the absence of triradii and only 
a band of transversal ridges cross the 
united digits and the web. Type 5 is a 
combination of type 1 and type 2; type 6 
is the association of type 2 and 3 and type 
7, the combination of type 2 and 4. Slight 
syndactyly is associated with types 1 and 
5, mild syndactyly with types 1, 2 and 5; 
moderate forms are observed with types 1, 
2, 4, 6 and 7, severe and total syndactyly
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T a b l e  I
Dermatoglyphics of the hands of the five patients

Case
No.

D igital patterns

1 2 3 4 5
PII FRC TFRC

Atd
angle

position 
of t T h /I Hy 12 13 14

L U и U U u 5 38 71 — H% t O A“ O O cd
R U и U u R 5 33 — 12% t O A" ab

a'
O cd

L W R U u R 6 56 100 19% t' O Au/Ac O L cd
R W U U u R 6 44 20% t' 

29% t' 
38% t'

O W/Ac O L с'
cd
с'

L w и W w W 9 87 165 38° 16% t' O L7A' O bc О
R w w u w w 9 78 34° 10% t O A” O O О

L w A u u u 5 70 135 34°
63°

11% t
49% t"

O W O O О

R и U u u u 5 65 40°
64°

13% t 
47% t'

O L" O O L

L w R A u w 6 32 57 34° 19% t' O A u/A c O O L
R w A U u w 6 25 35° 16% t' O Au/Ac O L О

PII, pattern intensity index; FRC, finger ridge count; TFRC, total finger ridge count; Th/I, thenar area; HY, hypothenar area; 12, 13, 14 
interdigital spaces Nos II, III, IV; U, ulnar loop; R, radial loop; A, arch; W, whorl; O, open field; Au, ulnar arch; Ac, carpal arch; Lr, radial 
loop; Lu, ulnar loop; L, loop; ab, abc, cd, interdigital triradii; a, c, interdigital triradii situated more proximally; t, axial triradius
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with types 2, 5, 6 and 3, 5, 6. The types 8 
and 9 of our classification [3] aie present 
in very special varieties of syndactyly and 
will not he discussed here.

The configurations of the toes were 
examined with the magnifying lens be
cause it is difficult to evaluate them on 
prints.

R esults

Distribution of patterns on all the 
fingers showed a preponderance of 
ulnar loops (54%) and whorls (30%) 
with a low proportion of arches 
(6%) and a higher number of ra
dial loops (10%) than in our con
trol series [2] (Table I). An impor
tant fact was that the radial loops 
were located in the 5th finger in two 
cases. This pattern is never observed 
in this finger in the normal population. 
The pattern intensity index was 
within normal limits. The finger ridge 
count for each hand and the total 
finger ridge count were low in the 
propositus and his mother as com
pared to normal values and it was 
due to the presence of small loops and 
whorls. Cases 2 and 4 had lower 
counts than the mean value of normal 
controls [2] but within the normal 
range. They also had small patterns 
and all the radial loops had low counts.

On the palms high values for the 
atd angle were found in the father. 
In Cases 1 and 2 it was not possible 
to measure it, because they had no 
sub-digital triradius d. There was a 
high distal position t' or t ”  of the 
axial triradius in all the cases, except 
in the propositus. The hypothenar 
area displayed a seam whorl on the

right palm of Case 2 and Case 4 had 
an ulnar loop on the right and a 
whorl on the left side. These figures 
have low frequencies in the general 
population. True patterns were not 
seen in the thenar/I and II interdigi
tal areas in all the patients. An open 
loop at the third interdigital space 
was present on both sides of Case 2 
and on the right palm of Case 5. An 
open loop was at the fourth inti r- 
digital space of the right palm of 
Case 4 and of the left palm of Case 5.

On the palms the a — b ridge count 
gave low values in all the cases except 
in the father (Table II). The b- c 
ridge count was low in two patients 
(Cases 2 and 4) and normal in the 
mother (Case 5). The b —c ridge count 
for normal controls is on the left 
hand 27.76 ±  5.92 and 28.60 ±  5.80; 
and on the right hand 28.51 ±  5.59 
and 29.09 ±  5.97. The c —d ridge 
count was low in the mother.

The modal type 5 of main line A 
was seen in three patients. The modal 
type of main line C was absent in the 
right palm of Case 3 and proximal 
in the left palm of the father. The 
main line index showed transversal- 
ity of the ridges in Cases 3 and 4. 
The propositus had in one hand an 
equivalent of simian crease (transition
al type) and in the other hand a 
Sydney line. His sister had also an 
equivalent of simian crease in the left 
palm.

As shown in Table III, on the toes 
the fibular loop (66%) predominated; 
whorls (14%) were located princi
pally in the first toe (8%). Arches 
(18%) were found in the fifth toe and
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T able I I

Dermatoglyphics on the hands of the five patients

Case
No.

a-b
rirlge
count

b-c
ridge
count

c-d
ridge
count

Modal types of 
the main lines MLI Commins formula Simian

crease
Sydney

line
A 0 D

1 L 20 — — 5 Oid0.5"5' _ X
—  R — — — — — OidO.5" trans.

2 L 35 18 — 5 — — — Oid0.5".5". trans —

—  R 28 20 — 5 — — Oid0.5".5". —

3 L — — и n 13 ll.OidO.12. —

—  R 37 — 3 absent и 9 11.0.7.3. —

•1 L 49 21 34 5 proximal и 11 1 l.X.7.5'. —

—  R 47 20 37 5 ulnar 9 10 10.7.6.5'.

5 L 32 35 16 3 ulnar 7 6 8.7.3.3. —

—  R 20 36 22 3 radial 9 7 9.9.5'.3. —

ML I, main line index; Simian; crease trails, simian crease transitional

D e rmatoglyphics

Table III

on the soles of the five patients

Case
Patterns on toes Patterns on soles Zygodactylous

triradii
No.

1 2 3 4 5
Т11Д

hallucal h h h h 14

1 L L' L' L< L1 A T о о О а '
R L< L< L< T A Ll о о о а"

2 L W L ' U L' A Ld о о о
ab

d '

R W L‘ L' L' A Ld о о о а ' d'
3 L W W W L' L' Ld о Lp о а '

a b
d'

R vv W L ' L' I f Ld о L p о а '

ab
d'

4 L L' L* L' L' A Ld о V p о а '
ab

d'

R L< I f L' L* A VV о L p о а ' d '

5 L L< L' L' L' A Ld о О о _ _
R L< L' L' L' A Ld о О о — —

L', Fibular loop; Lp, proximal loop, Ld, distal loop, I,1, tibial loop; T, tented arch; A, arch; 
W, whorl; O, open field; Vp, proximal curved vestige; ab, interdigital triradius; d, interdigital 
triradius; a, interdigital triradius situated more proximally

Acta Paediatrica Htingarica 24, Jt)83



274 L Borbolla, J Menendez: Saethre—Chotzen syndrome

a te n ted  arch was on the fourth right 
toe o f the propositus. A tib ial loop 
was observed on the second right toe 
of th e  sister. On the hallucal/I area, 
dista l loops were present in 4 cases, 
in th is  area the propositus had a ten t
ed arch on the left and a tib ial loop 
on th e  right. In this region th e father 
had a d istal loop on the left and a

whorl on the right hand. There were 
few figures in the interdigital areas. 
Case 3 had a proximal loop in the 
third interdigital space, the father in 
the same area besides the same pat
tern on the right and on the left side 
a proximal vestigial loop. This paucity  
of the interdigital patterns was due 
to  the presence of interdigital triradii

F i g . 1. Diagram of dermatoglyphics in Case 1, the propositus. Note the zygodactylous 
pattern types of our classification, bilateral pattern type 1 in the fourth interdigital 

space and pattern type 5 in the right second interdigital area

F ig . 2. Dermatoglyphics of the sister (Case 2). Zygodactylous pattern type 5 in the 
fourth interdigital space of both palms, with a whorl in the right hypothenar area
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in 4/5 cases, seventeen in number. 
N o triradius p was found in the 
fam ily.

The propositus had on both hands 
a zygodactylous pattern type 1 in the 
fourth interdigital space, and pattern  
type 5 in the second right interdigital 
space (Fig 1). In both palms of his 
sister pattern type 5 was observed in 
the fourth interdigital area (Fig 2).

The brother had a type 1 pattern in 
the left third interdigital space (Fig. 3) 
Figures 4 and 5 showed that the father 
and mother had no syndactylic tri
radii in the palms.

On the soles of both feet the propo
situs had a type 2 pattern in the 
second interdigital space (Fig 6). 
The sister showed a type 2 pattern in 
the fourth interdigital space of both

F ig . 3. Dermatoglyphics of the brother (Case 3). Syndactylous pattern type 1 in the 
third left interdigital space. Modal type absent of main line C on the right

F ig . 4. Dermatoglyphics of the father (Case 4). High distal position of the axial triradius, 
hypothenar figures on both palms, modal type proximal of main line C on the left hand
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F ig . 5. Dermatoglyphics of the mother (Case 5). No zygodactylous patterns are present, 
but there is an a-b ridge count and also a c-d ridge count with low values

F ig . 6. Dermatoglyphics of the feet of the three children, a The propositus shows a 
bilateral zygodactylous pattern t ype 2 in the 2nd interdigital space. Ъ The sister (Case 2) 
has syndactylous pattern types 2 in both fourth interdigital spaces and pattern type 6 
in the right second interdigital area, c The brother (Case 3) has on his left sole a type 2 
pattern in the 2nd interdigital space and type 2 pattern in the 4th interdigital space. 
On the right sole, pattern type 6 in the 2nd interdigital space and pattern type 2 in the

4th interdigital area
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F ig . 7. d Dermatoglyphics of the father (Case 4). Syndactylous pattern type 5 in both 
second interdigital spaces, e Dermatoglyphics of the mother (Case 5), all the sub-digital

triradii are present on the soles

soles and a type 6 pattern in the 
right second interdigital space (Fig 
6). Type 2 patterns were present in 
the second and fourth interdigital 
spaces on the left sole of the brother 
(Fig 6) and he had on the right side a 
type 6 pattern in the second inter
digital space and a pattern typ e 2 in 
the fourth.

The father had on both soles a type  
5 pattern in the second interdigital 
space and a type 2 pattern in the 
fourth interdigital areas (Fig 7).

No zygodactylous configurations 
were seen on the soles of the mother 
(Fig 7).

D i s c u s s i o n

Characteristic dermatoglyp’iic ab
normalities were observed in this 
family with Saethre—Chotzen syn
drome, viz .

1. Low finger ridge count due to 
reduction of finger pattern size

2. High frequency of radial loops 
on fingers and of fibular loops on 
toes, w ith a radial loop located on 
the fifth finger

3. D istal displacement of the axial 
triradius in either, the C or the t ” 
position

4. Figures in the hypothenar area
5. Simian crease or equivalent and 

Sydney line
6. Transversality of the distal ridges 

of the palm
7. Absence of the p triradius on the 

soles
8. Typical zygodactylous patterns 

on the palm and sole.
Our classification of syndactylous 

patterns helps to determine and 
appreciate the syndactyly and the 
grades of severity of this defect. In 
this fam ily, syndactyly was more

5* Acta Paediatrica Hangarica 24, 1083
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marked in the feet than in the hands, 
but the peculiar derm atoglyphic ab
norm alities permit the diagnosis of 
low  grades of the malformation.

Clinically, there was on ly  syndac
ty ly  of the right fingers 2—3 of the 
propositus and of the fingers 4 -5  on 
both  hands of his sister. Derm ato
glyphic pattern type 1, in  the fourth 
interdigital space in both  hands of 
Case 1 and in the third interdigital 
space in the left hand of th e brother 
allow ed to diagnose syn dacty ly  be
tw een  fingers 4-5 and fingers 3-4.

The low  values of the a—b ridge 
count in Cases 1, 2, 3 and 5 and the 
low b—c count in Cases 2 and 4 and 
the low  values of the c -d  ridge count 
in  Case 5 could be interpreted as a 
minor expression of syn dacty ly  [5]. It 
th en  became apparent th a t the whole 
fam ily  had syndactyly on the hands 
and th a t practically all the fingers 
were involved: fingers 2—3 in the 
propositus, his sister, brother and 
mother; fingers 3 -4  of th e father and 
th e brother of the propositus; fingers 
4 -5  of the propositus, his sister and 
m other. It was the sam e on the feet 
where there was obvious syndactyly of 
toes 2—3 of the sister and th e brother 
of the patient. The father and the 
propositus had only m ild syndactyly  
of th e same toes. Derm atoglyphic 
patterns of the soles revealed syn
d acty ly  of toes 4-5 in the father, the 
sister and the brother of the propo
situs. These same cases had also 
brachydactyly of toes 4—5, and it 
would be better to classify th e defect 
as brachysyndactyly of the 4th and 
5th toes. Only toes 3-4  were unaffect

ed and the mother had no zygodac- 
tylous patterns on the feet.

The dermatoglyphic findings in 
these patients were in agreement 
with those reported in the literature
[8]: low  finger ridge count, high 
number of arches, high number of 
hypothenar patterns andsimian crease. 
Our patients had few arches on 
the fingers and toes but they had 
small loops and whorls, and these 
small patterns should be interpreted 
as transitional forms which tend to 
be arches. It has to be stressed that 
the zygodaytylous pattern is indis
pensable in the diagnostics of the 
Saethre — Chotzen syndrome.

Aue —Hauser [1] published a clas
sification of plantar zygodactylous 
triradii in a normal population of 
500 males. Zygodactylous triradii 
were classified as strong, medium 
and weak expressions. In her classi
fication, only our types 1 and 2 were 
considered but these forms were seen 
in a normal population whereas the 
patterns described by us were ob
served in abnormal cases.

The great variability of expression 
of the dom inant gene in this family 
where the parents were first cousins 
and affected like their children, has 
been demonstrated by the great num
ber and different varieties of the 
zygodactylous configurations.
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Effect of drugs used in obstetrics on tlie 
constriction by oxygen of the ductus arteriosus

of the rabbit fetus*
E  E n d r e f f y , D B oda

Department of Paediatrics, University Medical School, Szeged, Hungary

The tone of the ductus arteriosus of the rabbit fetus near term con
stricted by oxygen (I’o, =  20 kPa) was relaxed reversibly by the drugs 
chlorpromazine, promethazine, drotaverine, papaverine, diazepam, propa
nidid, isoxsuprine, pethidine, 6-ethyl-5-(l-methyl-propyl) 2-thiobarbituric 
acid, and furosemide. Ethyl alcohol, on the other hand, caused constriction 
of the fetal ductus arteriosus. These drugs if used in obstetrics may disturb 
the newborn’s adaptation to extrauterine life by inhibiting the postnatal 
closure of the ductus arteriosus. On the other hand, the constrictive effect 
of alcohol may adversely affect the fetus. The results make it necessary to 
investigate the effect of the drugs applied during the perinatal period on the 
adaptation of newborns to extrauterine life.

The process of the constriction and 
closure of the ductus arteriosus (DA) 
shortly after birth has been given  
much attention in the literature. An 
important factor is the postnatal rise 
of oxygen tension in the newborn’s 
blood [11, 16], but vasoactive mate
rials (epinephrine, norepinephrine, his
tam ine, bradykinin, serotonin, prosta
glandins, etc.) released after birth 
also contribute to the effect [16].

The aim of the present examination  
was to  investigate the influence of 
drugs used during delivery on the tone 
of the rabbit fetus DA constricted by 
oxygen in a perfusion system  in vitro.

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

145 examinations were done on the DA 
of 66 fetuses delivered by Caesarean sec
tion from 37 hybrid pregnant rabbits at

term. An in vitro perfusion system at 37 °C 
was used according to the method of 
Ko valóik [11]. The concentration of the 
constituents of the perfusion solution was 
NaCl, 118; KC1, 4.7; CaCl2, 2.0; MgCl, 1.2; 
glucose, 4.6; and TRIS, 5.0 mmol/h The 
pH of the solution was set to 7.4 by HC1. 
The perfusion solution was equilibrated 
with room air and N 2. Comparing the 
results obtained in a parallel examination 
with Tyrode solution, the response con
trolled with oxygen containing 6% C 02 
and with N 2 containing 6% C02 compared 
to the results found in TRIS buffered sol
ution, no difference was observed in the 
response of the DA.

Perfusion at 16.9 +  1.7 ml/min was 
kept up by a peristaltic pump (Peristaltic 
miniflow pump type 304 MTA Kutesz). 
The change in the perfusion pressure was 
measured by Statham transducer (Physio
logical pressure transducer P 2306) and 
recorded by Heilige electromanometer 
(Ma-88K) and MTA Kutesz 160-W. Func
tioning of the DA was tested by injecting 
10 /(g of norepinephrine into the system.

* Supported by the State Office for Technical Development
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In normal cases the drug elicited a contrac
tion. Perfusion by a solution saturated 
with room air (Po2 =  20 kPa) was fol
lowed by constriction, while satura! ion 
with N 2 caused relaxation and a repeated 
saturation with room air increased and 
settled the constriction.

The effect of the drugs on the DA was 
examined by measuring the change in per
fusion pressure caused by the flow of the 
perfusion solution containing each drug in 
the appropriate concentration and satu
rated with room air. In dose-effect curve 
examinations the perfusion pressure before 
the test was taken as 100%, and the drug 
concentration bringing about a 50 % change

(mostly a decrease) of the perfusion pres
sure was determined by introducing per
fusion sohitions containing different con
centrations of the drugs. Their mmol/1 
value was reckoned so as to reach ED6II.

As test substances the following drugs 
were used: buphenine HC1 (Dilatol®, Tro- 
ponwerke), isoxsuprine (Isoxsuprine®, 
Mead Johnson and Co), fenoterol (Partu
sisten®, Boehringer), diazepam (Seduxen®, 
Richter), propanidid (Sombrevin®, Rich
ter), furosemide (Furantral®, Polfa), oxy
tocin (Oxytocin®, Richter), dihydralazine 
(Nepresol®, Ciba-Geigy), gallamine (Flaxe- 
dil®, Spécia), suxamethonium (Succinyl- 
Asta®), pethidine (Dolargan®, Chinoin),

T able  I

Effect of drugs used in obstetrics on the constriction by oxygen of the 
ductus arteriosus (DA) of the rabbit fetus

Drug

No. of 
examination 

(complete 
dose-effect 

curve)

Smallest effective 
concentration 

(mol/1)*
ED60 mol** 

X ±  SD
Observed effect 

on DA

1 . D ia ze p am 10 (4) 7 . 0 x 1 0 - ’ 6.0 ±  7.0 X 10"° reversib le  re laxation
2. P e th id in e 11 (2) 3 .5 X 1 0 - 5 1.8 X 1 0 -4 reversib le  re laxation
3. P a p a v e r in e 3 (1) 2 X 1 0 - 8 5 .2 X 1 0 -° reversib le  re lax atio n
4. D ro ta v e rin e 9 (3) 4 .6 X 1 0 - ’ 2.2 ±  1 .5 X 1 0 -° reversib le  re lax atio n
5. C hlorprom azine 6 (2) l . o x i o - ’ 6.2 ±  4 .0X  10“ ’ reversib le  re lax atio n
6. P ro m e th a z in e 5 (1) 6 .2 X 1 0 - ’ 1 .4 X 1 0 “ ° reversib le  re laxation
7.
8.

P ro p a n id id
5 -e thy l-5 -(l-m e-
th y l-p ro p y l)2 -
-th io b a rb itu r ic

1 0 (2 ) 6 .0 x 1 0 “ ° 0.95 ±  I.O X IO - 4 reversib le  re lax a tio n

a c id 4 (1) 5 .0 X  10-5 4 .0 X 1 0 “ 4 reversib le  re laxation
9. L id o c a in e 9 (4) 2 .6 X IO - 4 5.0 ±  2.7 X lO “ 4 reversib le  re lax atio n

10. F u ro sem id e 7 (2) 4 .8 X 1 0 - 6 1.2 ±  0 .5 x 1 0 -5 reversib le  re lax atio n
11. Iso x su p rin e 11 (5) 1 .8 X 1 0 -5 3.3 ±  2 .0 X 1 0 -5 reversib le  re laxation
12. F e n o te ro l 15 ( -  ) 2 .6 X  10_s — p a r tly  irreversib le  

re la x a tio n
13. E th y l  alcohol 9 ( -  ) 3 .3 X 1 0 - ’ — h y p e rto n ic ity
14. B u p h e n in e 10 ( - ) 6 .0 X 1 0 - ’—

1 .0 X 1 0 -5
— no effec t in  th e  con

c e n tra tio n  exam ined
15. D ih y d ra laz in e 4 ( - ) 3 .5 X 1 0 -« —

7 .0 X 1 0 -5
— no effec t in  th e  con

c e n tra tio n  exam ined
16. O x y to c in 10 ( - ) 0 .2 E  10ЕД — no effec t in  th e  con

c e n tra tio n  exam ined
17. G a llam in e 4 ( - ) 9 .0 X 1 0 -° —

9 .0 X 1 0 -5
— no effec t in  th e  con

c e n tra tio n  exam ined
18 S u x am eth o n iu m 8 ( - ) 2.2 X 1 0 “ «—

2 .7 X 1 0 - 4
no  effec t in  th e  con

c en tra tio n  exam ined

* I n  th e  case o f th e  d ru g s  N o s 14-18  th e  d a ta  show  th e  c o n cen tra tio n  exam ined
** E D 50: drug c o n cen tra tio n  p ro d u c in g  a  60%  effect
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lidocaine (Lidocain®, EGyT). The examined 
substances were chlorpromazine (EGyT), 
promethazine (EGyT), 5-ethyl-5-(l-me- 
thyl-propyl), 2-thiobarbituric acid (Chi- 
noin), polioxethene ricinate (Richter), dro- 
taverine (Chinoin), ethyl alcohol, noradre
naline (Richter), phentolamine, atropine 
sulphate and papaverine.

R esults

Results are shown in Table I. 
Reversible relaxation of the DA fol
lowed the application of diazepam, 
pethidine, propanidid, 5-ethyl-5(l-me- 
thyl-propyl) 2-thiobarbituric acid, fu- 
rosemide, isoxsuprine, papaverine, 
chlorpromazine and promethazine. 
Buphenine, oxytocin, dihydralalzine, 
succinylcholine and gallamine did 
not cause any change in the tone of 
the DA.

Constriction of the DA occurred 
solely under the effect of ethyl alco
hol. No dose-effect parallelism could 
however be found regarding the 
degree of constriction of the DA and 
the ethylalcohol concentration. Fig
ure 1 illustrates the above described 
relaxing action by presenting a re
cording of the effect of furosemide 
which caused a dose-dependent, con
sistently reversible relaxation of the 
DA constricted by oxygen.

D iscussion

The results showed that prepara
tions widely used in obstetrics during 
delivery were, in most of the cases, 
affecting the DA of the rabbit fetus.

It is an important question whether 
these drugs have a similar effect in 
the human newborn. To answer the 
question we must know whether these 
drugs passed through the placenta 
and, if so, would their concentration 
found to be active in vitro correspond 
to that in the newborn’s blood.

Of the drugs studied, diazepam [11], 
5-ethyl-5(l-methyl-propyl)2-thiobarbi- 
turic acid [14] and furosemide [2] are 
known to pass through the placenta 
and to result in a fetal blood level 
higher than the concentration that 
was found effective in the rabbit 
fetus. There are data available about 
the placental transfer of papaverine, 
drotaverine [12], chlorpromazine [8], 
promethazine [1] and propanidid [7] 
and about their blood level after a 
usual dose. In this case the blood level 
in the infants was higher than the 
concentration effective in vitro. Pe
thidine [6, 15] lidocaine [5, 14], isox
suprine [4] and fentoterol [18] also 
penetrate across the placenta; their 
blood level after a usual dose was 
lower than their concentration which 
proved effective in vitro. Ethylalco
hol was the only one among the drugs 
studied that caused a hypertonicity 
of the DA. Alcohol is known to pass 
across the placenta rapidly and even 
blood levels measured in a moderate
ly alcoholic state were higher than 
the dose effective in vitro [3].

We have no data concerning the 
sensitivity in vivo of the DA to these 
drugs but as it is highly sensitive to 
prostaglandins and indomethacin [10, 
17], it will probably react to other 
drugs in a similar way.
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F ig . 1. The effect of furosemide on the DA of the rabbit fetus. Up to A perfusion solution saturated with room 
air (P 0 2 =  20 kPa). AB, ÜD, ËF and GH sections show DA relaxation on perfusion of solutions of increasing 
drug concentration. In BC, DE, FG and H, administration of drug-free perfusion solution restores the ori
ginal tone. The short decrease in pressure after change of the perfusion solution was due to technical factors
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Most of the examined drugs were 
found to relax the DA. This effect 
may disturb the newborn’s adapta
tion to extrauterine life and thus is 
represents a danger for the newborn, 
especially in pathological cases.

The hypertonic effect of ethyl- 
alcohol on the DA may affect the 
baby’s further development. This pos
sibility will have to be taken into 
consideration when prescribing infu
sions containing alcohol for delaying 
premature delivery.

These observations underline the 
necessity of further examinations to 
decide whether the drugs used in 
obstetrics would influence the closure 
of the DA of the newborn.
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Renal abscess in infancy
A B P in t é r , J Sc h ä f e r

Department of Paediatrics, University Medical School, Pécs, Hungary

Renal abscess is a rare occurrence in infancy. Its differentiation from 
an infected renal cyst may be difficult, especially if a perinephric abscess 
develops. This report illustrates a hitherto unrecorded unusual presentation 
of renal abscess as a tumour arising from the left lumbocostal region in 
an infant.

Renal abscess may be caused by 
haematogenous spread of infection, 
local pyelonephritis, renal calculi or 
underlying obstructive renal disease.

During the last 25 years 23 cases 
of renal abscess in childhood have been 
reported in the literature fl, 2, 3, 4, 
7, 8, 9, 10, 11]. The patients’ age 
ranged from 13 months to 15 years. 
Among them there was only one 
infant and that patient had in addi
tion a congenital nephrotic syndrome. 
The case to be described probably 
represents the second infant with a 
renal abscess.

R eport of a Case

A five months old female infant 
presented with septicaemia and a pro
tuberant mass in the left lumbo
costal region which had started sud
denly, two days prior to her admission. 
Two months earlier she had had pyuria 
and E. coli bacteriuria. At admission 
the fairly thin infant was in no appar
ent distress. In the left abdomen 
there was a smooth, slightly movable,

easily palpable mass (Fig 1, hatched 
area) and in the left costo-lumbal 
region a íveli noticeable protuberance 
measuring 5 x 3 x l . 5  cm. (Fig. 1, 
arrow). The overlying skin was not 
discoloured and showed no inflam
matory signs and there was no ten
derness or fluctuation. The white 
blood cell count was 40 000. Eryth
rocyte sedimentation rate was 100 
mm/h. The urinary sediment con
tained 30-40 white cells but no eryth
rocytes. There was no pyuria on ad
mission. Urine bacteriology revealed 
haemolytic S taphylococcus aureus. 
Plain radiographs of the abdomen 
detected a soft tissue mass displacing 
the bowel medially. Intravenous pye
lography showed a normal right kid
ney. On the left side the X-ray was 
suggestive of a tumour arising from 
the middle part of the kidney. The 
upper and lower calyces were deformed 
and displaced cranially and cau- 
dally, the middle calyx was not 
visible (Fig. 2). Thus we had to dif
ferentiate between a rapidly growing 
nephroblastoma and a renal abscess.
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F i g . 1. Mass in th e  left a b d o m e n  (hatched  area) an d  p ro tu b e ra n c e  in th e  le ft co sto -lu m b a l
region (arrow)

F i g .  2. Intravenous pyelogram on admission: the upper and lower calyces of the left 
kidney are deformed and displaced cranially and caudally (arrows), the middle calyx

is not visible

Under general anaesthesia a needle 
biopsy was carried out through the 
lumbocostal mass. From a depth of 
about 2 cm, thick pus was obtained. 
An incision was then made at the

site of the puncture and about 150 
ml of pus was drained. The surface 
of the kidney could be felt and the 
tip of the finger could be inserted into 
a cavity in the renal substance. This
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space was drained and from the cul
tured pus E. coli was obtained. The 
patient was started on a broad spec
trum antibiotic. Intraoperative diag
nosis was that of a renal abscess 
perforating the renal parenchyma and 
capsule, and appearing as a tumour in 
the left costolumbal region.

The patient made an uneventful 
recovery. Intravenous pyelography 
2 months and 18 months later re
vealed an essentially normal collecting 
system in the left kidney (Fig. 3). 
The patient is now 2 years old, devel
ops well and seems to be entirely 
healthy.

D iscussion

Classically, a renal abscess devel
ops 1-8 weeks following a primary 
skin, respiratory, dental, tonsillar

or urinary tract infection [4]. In our 
case, the previous bacteriuria, pyuria 
and fever, which had changed after 
drainage of the abscess, may be re
garded as pointing to a urinary infec
tion. There was no sign of a preceding 
skin lesion which would have ex
plained the staphylococcal finding.

It has been estimated that only 
one sixth of the cases of renal abscess 
is diagnosed [4]. One of the causes 
why they escape diagnosis is that the 
antibiotics may modify the typical 
clinical picture and prevent or delay 
the progression of a renal abscess to 
a perinephric abscess.

In our patient not only the early 
age of presentation was unusual but 
also the appearance of a tumour in 
the left lumbocostal region, as a 
hitherto undocumented complication 
of a renal abscess. In differential

Fig. 3. Intravenous pyelogram 18 months after drainage: normal left kidney
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diagnosis, perforation of a suppurat
ing solitary renal cyst should be con
sidered [5].

The treatment of choice of a renal 
abscess is exploration and drainage. 
In our case early drainage resulted 
in rapid recovery which then made a 
further exploration unnecessary. Re
cently, Finn et al. [6] have reported 
on the successful percutaneous man
agement of renal abscesses in adults 
which supports the non-invasive ap
proach applied by us.
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Developmental Effects of Prenatal Irradia
tion. Edited by H K r ie g e r , W Schmähe, 
G K istn er , FE St ie v e . X -f 387 pages 
with 97 figures and 27 tables. Gustav 
Fischer Verlag, Stuttgart 1982. Price 
DM 89,—

This book presents the papers given by 
a number of experts and specialists, and 
also the discussions at an international 
symposium held in Neuherberg near Munich 
in 1980 under the auspices of the Associa
tion of Environmental Research, the Insti
tute of Radiation Hygiene, the German 
Association for Radiology, and WHO.

The first section dealt with the effects 
on prenatal development of external radia
tion and incorporated radionuclides. It has 
previously been shown by a number of 
clinical and experimental studies that a 
teratogenic effect should only be expected 
from high doses, those above 0.75 Gy. In
duction of congenital bone, eye and neuro
logical abnormalities is influenced by the 
decreasing radiosensitivity during preg
nancy and by the fractionation and/or pro
traction of irradiation. Tne authors agree 
in that molecular genetic events are not 
detectable with the usual morphological 
methods. The second section, entitled Con
sequences of prenatal radiation exposure, 
deals with neurological and behavioural 
disorders induced in utero by irradiation. 
Estimation of the risk is difficult because

of individual variations in radiosensitivity. 
There are three categories of cells, those 
with high, medium and low risk in their 
response to irradiation, as detailed in the 
third section. Risk estimation should be 
based on the fact that many chemical 
agents are crossing the placenta and may 
increase or change the effect of irradiation. 
General rules have been worked out for 
the search for synergistic effects of radia
tion and chemical substances. The fourth 
section discusses clinical and epidemiologi
cal observations. The reported cases of 
children with malformations are not con
vincing as regards the role of prenatal expo
sure to radiation. More convincing are the 
papers reporting on normal, healthy chil
dren born after the mother had X-ray ther
apy for cancer. For instance, a child was 
born to a woman who between the 19th 
and 27th week of pregnancy had received 
a total body dose of 680 rad. The offspring 
now is 27 years old, has an excellent IQ 
and he is the father of a healthy child. On 
the other hand, Kneale and Stewart’s paper 
seems to support the hypothesis of leukae
mia induction by prenatal irradiation; they 
assume however that the sequelae are con
nected with immunological factors.

The book will interest radiologists and 
experts, mainly paediatricians, who study 
the genetic risks of radiations.

Judith Szollár
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F V o g e l , AG. Motui.sk.y : Human Genet
ics. 2nd printing with corrections. XXVIII 
-f- 700 pages with 420 figures and 210 
tables. Springer Verlag, Berlin, Heidel
berg, New York 1982. Price DM 98,—

It is hardly more than a year ago that 
I wrote a review about this exceptionally 
excellent book and appreciated it as a unique 
example of up-to-date, comprehensive, 
interesting and complete survey of human 
genetics. The unusually fast second print
ing shows that many people have shared 
my opinion and by now the work has be
come the standard volume of researchers, 
medical doctors and students wherever 
you go. All of us find interest in this book, 
proving that, as the first sentence of its 
Preface reads “Human genetics provides 
a theoretical framework for understanding 
the biology of the human species”. In order 
to exclude self-repetition I shall only quote 
the titles of the book’s 9 chapters. They are,

1. History of human genetics,
2. Human chromosomes,
3. Formal genetics of man,
4. Gene action,
5. Mutation,
6. Population genetics,
7. Human evolution,
8. Genetics and human behaviour, and
9. Practical applications of human genet

ics and the biological future of man
kind.

There is only one point that asks for 
criticism; I have to mention it on behalf 
of the owners of the first printing. We do 
not know what misprints and errors have 
been corrected and we somehow feel frus
trated to have an excellent book without 
knowing o f any errors in it that had to be 
rectified.

The book is a must to both beginners and 
advanced experts of medicine and human 
genetics.

A C z e i z e l

HA K e i m ; The Adolescent Spine. XV -f- 
254 pages with 366 figures. Springer Ver
lag, Berlin, Heidelberg, New York 1982. 
2nd edition. Price DM 82.—

The first edition of this successful book 
has been thoroughly revised and enlarged, 
and two chapters have been added, one on 
the cervical spine by J. G. MacMurtry and 
one on the biomechanics of the spine by 
D. P. Roye, Jr. The author who is associate 
professor at the New York Orthopaedic 
Hospital, has practically devoted his life 
to studying the spine and produced several 
well-known papers on the subject. His 
large experience is clearly reflected by 
this well-edited book which is most useful 
to medical students, orthopaedic surgeons 
and also physiotherapists. The many excel
lent photographs mean a great help in 
understanding the text.

There are nine chapters in the book. The 
first describes the complicated develop
ment of the spine and its anatomical fea
tures, the second its neurology. Chapter 3 
discusses the biomechanics. These three 
chapters occupy little space and limit them
selves to the main points. Chapter 4 de
scribes the congenital conditions such as 
the Klippel-Feil syndrome, spondylolisthe
sis, diastematomyelia and spina bifida and 
their treatment. Here we find a useful 
table for diagnosing the level of the lesion. 
After a chapter on the benign and malig
nant tumours there is a new one on trau
matic spinal damages including the neuro
logical injuries and the herniated disks and 
a chapter on the cervical spine with de
scription of basilar impression and malfor
mations of the atlas, among others.

The next four chapters on more than 
100 pages are devoted to scoliosis, the most 
important and most frequent disease of 
the adolescent spine. The space allotted to 
it is fully justified by the many unsolved 
diagnostic and therapeutic points and also 
by the great advances achieved in the last 
twenty years. After detailing the classifi
cation of special deformities a special chap
ter describes the clinical and X-ray meth-
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ods of examination and screening includ
ing the moiré fringe topography, a bril
liant method devised more than hundred 
years ago and revived in our days. It is 
characteristic of the book that it even re
views the pulmonary physiology of the 
scoliotic patient. Of the conservative meth
ods, the Milwaukee brace is said to be 
the most advantageous, having been effec
tive in about 75% of the author’s cases. 
Construction of the brace, its application 
and evaluation of its effect are also dis
cussed in detail. In addition other types of 
brace used actually in the USA are de
scribed. As to surgical management, after 
a historical survey advantage is given to 
the Harrington instrumentation with inte
rior rod. It is said that with this technique 
the correction of most types of scoliotic 
deformities has been uniformly rewarding. 
Total hospital time is less than three weeks 
and after another three weeks the patients 
resume normal activities. As another meth
od, electrospinal instrumentation devised 
by Bobechko in Toronto is described. This 
method which is still in the experimental 
stage, was successfully utilized in patients 
who have curves between 20 and 40 degrees; 
if they were under 45 degrees, the success 
rate was about 80%. Finally, a chapter 
deals with lordosis and kyphosis including 
Scheuermann’s disease, neurofibromatosis 
and tumours.

Keim’s book will certainly be useful to 
every paediatric orthopaedist.

T V iz k e l e t y

A P e t e r s: Bewegungsanalysen und Bewe
gungstherapie im Säuglings- und Kleinkind- 
alter. 3. Auflage. VIII -f- 154 Seiten mit 228 
Abbildungen. Gustav Fischer Verlag, Stutt
gart, New York 1982. Preis DM 28,—

Nach einer kurzen Einleitung in die Ent- 
wieklungsphysiologie der Sensomotorik 
beim Säugling und Kleinkind, werden die 
verschiedenen Übungen, die zur Rehabili
tation benützt werden können, beschrie

ben. Obwohl diese die neurophysiologischen 
Kenntnisse der Jahre 1940-50 Jahre wider
spiegeln, sind die Übungen grundsätzlich 
genügend zur Behandlung vieler klinischen 
Fälle. Dem Entwicklungsalter des Kindes 
entsprechend gegliedert werden die Übun
gen mit Hilfe von Zeichnungen dargestellt. 
Vielleicht hätten hier auch die kongenita
len Bewegungsmuster, als die unentbehr
lichen Rehabilitations-Übungsmuster in 
den ersten 4 Monaten erwähnt werden 
müssen. Da vom 6-8. Monat an der senso
rische Reiz durch Telerezeptoren eine wich
tige Rolle bei der ziclbestrebten Motilität 
hat, sollte dieser Einfluß auf die Motorik 
auch angodeutet werden. Visuelle Reize 
können z. B. Fehler der posturalen Reak
tionen, wie Sitzen, Stehen usw., beein
flussen, so daß man bei älteren Säuglingen 
und Kleinkindern diese zu rehabilitativen 
Übungen verwenden kann.

Die beschriebenen Übungen bei den ver
schiedenen Defekten in Muskeltonus, Be
wegungssteuerung und Körperhaltung bie
ten bei der praktischen Rehabilitation un
bedingt eine hervorragende Hilfe. Und 
wenn man die Beschreibung der phylogene
tischen Entwicklung als physiologische 
Grundlage der Übungen diskutabel be
trachtet, — da wir heute die biogenetischen 
Prinzipien ja anders beurteilen als vor 50 
Jahren — soll das keineswegs den Wert der 
Arbeit beeinflussen oder vermindern.

F  K atona

V Ste in bic k e r , J G edschold , 1 Gö hler: 
Das Kind mit Down-Syndrom Ein Ratgeber 
für Eltern und Erzieher. 72 Seiten mit 18 
Abbildungen und 2 Tabellen. VEB Verlag 
Volk und Gesundheit, Berlin 1982. Preis 
M 9,20

Es erscheinen ständig Bücher für die 
Eltern entwicklungsgestörter Kinder und 
unter diesen auch solche für Eltern von 
Down-Kindern. Die Autoren dieses Buches
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aus der DDR beschäftigen sich seit zehn 
Jahren ira Rahmen einer Spezialsprech
stunde an der Kinderklinik Magdeburg 
mit Down-Kindem und ihren Familien.

In leicht verständlicher Form werden 
die Symptome und die häufig zusätzlich 
vorhandenen Fehlbildungen des Down- 
Syndroms, ferner die verursachenden 
Chromosomenveränderungen (Trisomie 21, 
Translokation, Mosaizismus) beschrieben 
und an Hand von Fotos veranschaulicht. 
Die Eigenart der somatischen und psychi
schen Entwicklung wird kurz angedeutet. 
Obwohl auf individuelle Unterschiede hin
gewiesen wird, dürfte die Schilderung der 
Aussichten der geistigen Entwicklung und 
der pädagogischen Förderung ein wenig 
schematisch sein.

Die Autoren sind davon überzeugt, daß 
die Eltern bei einer eindeutigen Diagnose 
noch während des Aufenthaltes in der Ent
bindungsklinik aufrichtig über die wahr
genommene Anomalie, über die Entwick
lungsperspektiven und über die Möglich
keiten der Förderung (dieser letzte Aspekt 
wird von ihnen besonders betont) infor
miert werden müssen. Da das Buch in erster 
Linie für Eltern bestimmt ist, hätte man 
noch mehr auf die Wirkung dieser Mittei
lung auf die Eltern (nicht nur auf die Mut
ter !), auf die dadurch entstehenden Pro
bleme, auf die Selbstverständlichkeit der 
oft empfundenen negativen Gefühle, Wün
sche und auf die eventuelle Notwendigkeit 
der psychologischen, bzw. psychiatrischen 
Hilfe eingehen sollen. Die Situation in der 
Familie und deren Probleme wird auch 
vom Standpunkt der gesunden Geschwister 
analysiert.

Zu den Fragen der medizinischen Be
handlung wird die sogenannte «Zellthera
pie» kritisiert und deren Propagierung als 
unverantwortlich den Eltern gegenüber 
gehalten. Die Verfasser betonen, daß im 
Mittelpunkt aller Behandlungsversuche die 
frühzeitig begonnene Übungsbehandlung 
stehen muß. Daneben sind einige Auffällig

keiten korrigierend, symptomatisch medi
kamentös zu behandeln.

Zur prophylaxe empfiehlt man die gene
tische Beratung. In den folgenden Fällen 
wird die pränatale Diagnostik für ratsam 
gehalten:

— bei Frauen über 40 Jahren
— bei Eltern, die schon ein Kind mit 

Trisomie 21 haben
— bei gesunden Translokationsträgern.
Die Verfasser heben mehrmals die Wich

tigkeit der frühen (womöglich in den ersten 
Monaten begonnenen) zielgerichteten För
derung hervor. Neben dem Überblick der 
Voraussetzungen und Prinzipien dieser För
derung und der Erziehung wird an Hand 
von Beispielen die Anwendung verhaltens
theoretischer Grundsätze zum Erreichen 
des erwünschten Verhaltens gut illustriert. 
Konkrete Empfehlungen werden zur För
derung der Selbständigkeit und der Sprach
entwicklung geboten. Am ausführlich
sten beschäftigt man sich mit der Förde
rung der Motorik. Auf die anderen Gebiete 
— wie z. B. das Spiel, die optische Wahr
nehmung usw. wird nicht eingegangen.

Die Autoren halten es für wichtig, daß 
Eltern ihre behinderten Kleinkinder zu
hause betreuen Sollen, daß aber gleichzeitig 
schon im Säuglingsalter eine stundenweise 
Arbeit mit den Kindern in den Fördergrup
pen durch Fachleute nicht nur wertvoll 
ist, sondern auch die Mütter entlastet.

Obwohl die Erziehung der «schulbil
dungsunfähigen förderungsfähigen» —geist
ig behinderten — Kinder in der DDR in 
den Einrichtungen des Gesundheits- und 
Sozialwesens geschieht, wird in dem Buch 
sehr wenig über die Arbeit in diesen För
dereinrichtungen und über die Förderung 
im Schulalter geschrieben.

Wenn auch der Schwerpunkt des Buches 
in der Frühförderung liegt, hätte man einen 
kurzen allgemeinen Überblick über die 
Situation der Erwachsenen mit Down- 
Syndrom geben sollen.

M arta K kdl
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К ZWIENER, E SCHMIDT-KOLMER, L 
Sc h o ber: Entwicklungskontrolle in der frü
hen Kindheit und ihre Bedeutung für die 
gesundheitliche Betreuung und die Erzie
hung. «Hygiene in Kinderkollektiven», 
Band 7. 287 Seiten mit 63 Abbildungen 
und 38 Tabellen. VEB Verlag Volk und 
Gesundheit, Berlin 1982. Preis M 20,40

Das Buch ist die Zusammenfassung und 
die Ergänzung der teilweise schon mehr
mals publizierten Arbeit der Forschungs
gruppe des Instituts für Hygiene des Kin
des- und Jugendalters zu Berlin und Leip
zig. Diesmal wird ihr Verfahren zur perio
dischen Kontrolle von Leistung und Ver
halten bei Kindern von 1 bis 42 Monaten 
mit der dazu gehörenden Arbeitsanleitung 
und Dokumentation, mit der theoretischen 
und methodologischen Grundposition der 
Erarbeiterung und mit den bei der Stan
dardisierung und Eichung angewendeten 
Methoden und deren Ergebnisse dargelegt. 
Die Standardisierung wurde in 74 Klein
kindereinrichtungen aus allen Bezirken der 
DDR an über 7000 Kindern in den Jahren 
1969/76, die Eichung an 4131 Kindern 
1977/78 durchgeführt. Die Ergebnisse der 
Kontrolle des Entwicklungszustandes wur
den für jedes Lebensquartal, Lebensjahr 
und insgesamt dargestellt, und nach Alter, 
Geschlecht, Körpermeßwerten, Gesund
heitszustand, Familien Verhältnissen und 
Erziehungsbedingungen in den Krippen 
gruppenweise aufgearbeitet, miteinander 
und mit den Gesamtergebnissen verglichen. 
Ein von den Mitarbeitern der Kinderneuro- 
psychiatrischen Abteilung der Nervenkli- 
nik von Rostock verfaßter Abschnitt er
gänzt den Band, der die Ergebnisse der 
Entwicklungskontrolle von 294 Risiko
kindern darstellt, die zum Untersuchungs
zeitpunkt eine Krippeneinrichtung der 
Stadt Rostock besuchten. Nach der Mei
nung der Autoren der Methode liefert die 
Rostocker Arbeitsgruppe einen Beitrag zur 
Validität und klinischen Effizienz des Ent- 
wicklungskontroll Verfahrens.

J F alk

Pädiatrische Immunologie. Herausgegeben 
von H-J B l a u . 2 1 2  Seiten mit 4 1  Abbil
dungen und 2 7  Tabellen. Georg Thieme 
Verlag, Leipzig 1982. Preis M 61,—

Die Zielsetzung des unter Mitwirkung 
von fünf Fachwissenschaftlern verfaßten 
Buches war, aus dem raschen Wissenszu
wachs der Immunologie für den klinisch 
tätigen Kinderarzt ein gut verwendbares 
Hilfswerk zu bieten. Die Gliederung ist gut, 
und die Einteilung ist auch vom didakti
schen Standpunkt vorteilhaft. Eine Aus
nahme dürfte nur das 5. Kapitel über die 
Immundiagnostik im Kindesalter sein, in 
dem die immundiagnostischen Methoden 
und deren Beurteilung, die Klinik der 
Immimmangelerkrankungen (etwa 16 Sei
ten) und die Organ- und Systemerkrankun
gen mit speziellen Reaktionen des Immun
systems zusammengefaßt sind; unter den 
Letzteren werden die allergischen Erkran
kungen behandelt und auf die Methoden 
zu deren Diagnostik zurückgegriffen. Diese 
Einteilung verhilft nicht zur Systematisie
rung der Kenntnisse.

Das Werk gliedert sich in 6 Teile. Im 
ersten Kapitel finden wir die Grundlagen 
und Grundbegriffe, Stellung und Aufgaben 
der pädiatrischen Immunologie und Im
munpathologie, Antigene, Antikörper, das 
Komplementsystem, die Funktion des Im
munsystems, Immundefizienz und immun
pathologische Reaktionen. Zwei Abschnitte 
befassen sich kurz — vielleicht zu kurz — 
mit den wichtigsten Problemen der Trans
plantation- und Tumorimmunologie. Das 
2. Kapitel behandelt die Phylogenese und 
Ontogenese der Immunantwort. Das 3. 
Kapitel ist für den Kinderarzt besonders 
wichtig, da hier der Reifeprozeß der Im
munantwort besprochen imd mit Hilfe von 
Tabellen die erwartbare Konzentration der 
Immunglobuline in den verschiedenen Al
tersstufen dargestellt wird. (Die Orientie
rung wird manchmal durch abweichende 
Angaben verschiedener Autoren gestört.) 
Kapitel 4 erläutert die Immunprophylaxe, 
die einzelnen Schutzimpfungen und das 6. 
Kapitel die Möglichkeiten der Immunthe-
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rapie, Immunsuppression und ganz kurz 
die onkologisohe Immuntherapie.

Zusammenfassend soll festgestellt wer
den, daß dem Kinderarzt in Ambulanz 
und Klinik ein Buch vorgelegt wurde, das 
faehspezifisches Basiswissen vermittelt und 
ihm in Diagnostik und Therapie wertvolle 
Hilfe leisten wird.

E. C s e r h á t i

R H u c h ,  A H u c h , G R o o t h : An Atlas 
of Oxygencardiorespirograms in Newborn 
Infants. 257 pages. Wolfe Medical Publica
tions, London 1983. Price £ 25.00

The non-invasive method of following 
the transcutaneous oxygen tension has 
aroused great interest in clinical research 
and therapy in the past decade and has 
been proved to be an excellent means in the 
solution of various problems in both obstet
rics and neonatology. Exploitation of the 
range o f possibilities the practical utiliza
tion of the method has now been described 
by its inventors, Professors Renate and 
Albert Huch from the Obstetric Hospital 
of Zurich University, with Professor Rooth 
from Uppsala and two of their collabora
tors. Their results have been acknowledged 
all over the world.

The book gives an account of the au
thors’ experience with oxygen-cardio
grams. The term means a simultaneous 
recording of the continuous monitoring 
of respiratory rate, transthoracic imped
ance, transcutaneous oxygen tension, heart 
rate in the capillaries of the skin and the 
„flow” indicating the changes in blood 
flow within a short time. („Flow” means 
the amount of electric current needed 
to maintain the core of the oxygen 
electrode at a constant temperature. This 
value depends on the rate of local blood 
flow.)

The atlas-like book contains 134 original 
recordings o f the possible varieties in new
born infants in the first hours of life with 
the evaluation of the curves, discussing in 
detail the influence of the baby’s activity,

the anaesthesia applied to the mother, the 
course of delivery, breast feeding, vomiting 
of the baby, and the cardiorespiratory dis
turbances as reflected by the oxygen car- 
diorespirogram recorded by the Heilige 
Oxygen-Cardiorespirograph equipped with a 
probe made by Dräger. The accurate il
lustration of the possible artifacts is essen
tial for a reliable evaluation of the record
ings. Besides, the authors discuss their 
experience with diverse oxygen tests. The 
material presented in the book is based on 
the observation of 3000 newborn infants, 
performed at the Huchs’ previous working 
place, in Marburg, GFR. The recordings 
give individual examples illustrating each 
variant while the combined results are 
evaluated by appropriate statistical meth
ods and discussed in a separate chapter.

The only thing that may disappoint the 
reader is that no mention is made of the 
possible use of the method in pathological 
conditions and situations, but it is true 
that the authors begin their book by saying 
that their aim was to describe the various 
patterns in healthy newborns in the first 
hours of life. We sincerely hope that another 
book will soon follow, summarizing the 
findings in pathological cases. Oxygen-car - 
diorespirography being widely used, this 
presentation of the well-known authors’ 
experience will attract the interest of 
every specialist in perinatology, both by its 
scientific and practical aspects.

D  B o d a

Small Intestine. Edited b y  C h a d w i c k  VS 
and P h i l i i p s  S. 355 pages. Butterworth 
Scientific, London 1982. Price L 21

In this book that contains papers from a 
multinational team of experts and is edited 
by a senior lecturer of the Postgraduate 
Medical School in London and the director 
of the gastroenterology unit of the Mayo 
Clinic, even the best informed specialist will 
find some interesting data which were un
known to him. The chapters have appar
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ently been selected so as to present only 
subjects in which there have been impor
tant recent advances. This is clearly seen 
from the lists of references at the and of 
every chapter: few of the papers quoted 
have appeared before the last decade and 
data published in 1982 are no rarity.

The chapters are centred around five 
subjects. The first one deals with develop
ment, ultrastructure, biochemistry, in vitro 
methods (mainly small intestinal organ 
cultures and their technique), small intes
tinal immune mechanisms and endocrine 
functions including the recently isolated 
PHI and PYY in addition to the eight 
generally known intestinal hormones, and 
further the motility of the small intestine 
and the effect of invading microorganisms. 
The second subject concerns the immuno- 
logically related diseases. The first of these 
shapters deals with some parasites; it is 
said that the thymus has a central role 
in the resistance to enteric parasites in 
mice and rats, and LgA and LgG would also 
have a role in it, and that the carbohydrate 
composition of the brush border is affected 
in trichinelliasis. There is an interesting 
and detailed review from Algeria of alpha 
chain disease and a chapter on the intes
tinal effects of graft-vs-host-disease. Al
though involvement of the small intestine 
is a rarity in chronic GVHT), five patients 
with severe malabsorption have been ob
served by the authors. Fat excretion amo
unted to 50—70% in spite of a normal 
villous architecture and lymphatic blockade 
and submucosal fibrosis was assumed to 
have been the responsible factor. The next 
two chapters deal with the different froms 
of vasculitis on the basis of case reports, 
and with atopy of the gut.

Neuroendocrine disorders form the next 
Subject. The first ch a p te r  discusses th e  
hormonal diarrhoeas in four patients with 
Zollinger-Ellison syndrome the authors of 
the chapter found near the Treitz angle a 
flow exceeding 3 to 5 times the upper limit 
of normal; 75% of this was reabsorbed by 
the small intestine and the rest of the over
load by the colon. In mastocytosis, prosta

glandin overproduction was found to be an 
important factor. In endocrine cholera 
(WDHA syndrome) the source of the diar
rhoea was found in the smal intestine. The 
next two chapters deal with intestinal 
motility. Infectious agents are the subject 
of the following two chapters of which the 
first gives an account of the up to now 
futile attempts at finding the cytotoxicity- 
inducing agent in Crohn’s disease and ulcer
ative colitis, anti the second chapter pre
sents a review of the enteric pathogens 
causing acute disease. There is a striking 
Statement here: is it really true that dis
ease and death due to diarrhoea take toll 
of 500 million children annually in develop
ing countries ? The last chapter of the book 
gives a good review of mostly recent data 
concerning protein-calorie malnutrition, vi
tamin and trace element deficiencies and, 
finally the effects of dietary fibre on the 
small bowel.

The book will be especially interesting 
for pathophysiologists and clinicians study
ing the functions of the small intestine, 
but practising gastroenterologists will also 
find it useful.

PV VÉGHELYI

W ie d e m a n n  HR—Gross PR —D ib b e r n  
H : Das charakteristische Syndrom. Ein Atlas 
für Klinik und Praxis. 2. Auflage. XXXI 
413 Seiten mit 204 Abbildungstafeln. 
Schattauer-Verlag, Stutgart — New York 
1982. Preis DM 154

Wenn man eine Rezension über die 
»überarbeitete und erweiterte« neue Auf
lage eines Buches schreibt, muss man 
meistens flessig nachsehen was eigentlich 
überarbeitet und was erweitert wurde. 
Mit dieser 2. Ausgabe hat man keine solche 
Probleme. Das Format ist viel grösser 
geworden und das Buch ist mindestens 
doppelt so dick als seine erste Ausgabe. 
Anstatt 100 Syndromen enthält nähmlich 
diese Ausgabe fast 200, und die Seitenzahl 
beträgt auch das doppelte der vorherigen. 
Der Untererschied liegt nicht an einer
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veränderten Beschreibung der Krankhei
ten : nach wie vor findet man auf der linken 
Seite die Beschreibung der Syndrome das 
an der gegenüberliegenden Seite mit 2 bis 16 
charakteristischen Photographien demon
striert wird. Demgegenüber stammt die 
Erveiterung von einer Fülle neuanfangs- 
nommener Syndromen. Manche davon wie 
z. B. das Pfeiffersche, das Carpentersche, 
das Schauthauer-Mariesche Syndrom usw. 
wurden in die 1. Ausgabe nicht aufgenom
men, einige wohl darum, dass sie zu der 
Zeit noch nicht beschrieben worden sind 
wie z. B. die mesomele Dysplasie oder das 
pseudohydrozephale Progeroidsyndrom. An
dere sind dagegen nie beschriebene ver
blüffende Krankheitsbilder wie ein Syn
drom von Taubheit. Radiushypoplasie und 
psychomotorische Entwicklungshemmung, 
ein anderes das mit ektodermaler Dysplasie,

Hypotrichosis mit Pili torti und Syndakti- 
lie einhergeht oder ein Syndrom mit Dau- 
mentriphalangie, Thrombozytopathie und 
Schwerhörigkeit und noch viele Andere. 
Der Text der Beschreibungen wurde auch 
sorgfältig überarbeitet und die Referen- 
zien sind bis Mitte 1982 ergänzt. Die Bilde 
sind demonstrativ, nur hätte vielleicht der 
Autor einen typischere Kranken mit fazia- 
ler Hemiatrophie als das abgebildete Mäd
chen einfügen und auch bei der gerade durch 
ihn beschriebenen Thalidomidembryopathie 
anstatt des jetzigen Bildes eine Tetra- 
Amelie oder noch eher eine Tetraphokome
lie abbilden können.

Das Buch wird jedem Pädiater und Gene
tiker und allen die sich mit Familienbera
tung beschäftigen; ein unentbehrliches 
Nachschlagewerk sein.

P V  V É G H E L Y I

PRINTED IN HUNGARY 
Akadémiai Nyomda, Budapest
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An orienting diagnostic system in neonatal 
and infantile neurology

F  K atona

Department of Developmental Neurology and Neurohabilitation,
Paediatric Institute Szabadsághegy, Budapest

A fast orienting diagnostic system was derived from a computerized 
diagnostic system in order to provide paediatricians and practitioners with 
a guide how to act in order to detect or exclude symptoms of pre- and 
perinatal brain damage endangering the normal development of the CNS. 
Other diseases of the nervous system are also included in the diagnostic 
system. The system is based on the neurological investigation and follow 
up of 2000 infants with suspicion of ante and perinatal CNS damage.

Complex diagnostic methods were 
applied in 2000 neonates and young 
infants in order to detect pre and 
perinatal brain lesions. On the basis 
of this clinical experience 10 diag
nostic operative plans were devised. 
These together form a system con
taining the most important diagnostic 
methods and procedures to analyse 
and substantiate the existence of 
defects in brain function. A com
puterized system was developed for 
data acquisition and analysis to facil
itate the diagnosis therapy and fol
low-up of neonates and young infants 
suffering from pre or perinatal brain 
defects. Another important pro
gramme of the system was the eval
uation of applied therapies and re
habilitative procedures.

During the planning process of the 
computerized programme a more 
simple diagnostic system was devised 
for use without a computer. It serves 
as a guide to the physician who is not 
accustomed to deal with special 
problems in neonatal and infantile

neurology. The aim of the system is 
to help the paediatrician or general 
practitioner in clinical orientation and 
investigation. In the presence of sus
picious symptoms one should consult 
the diagnostic and therapeutic plans 
(ODPs) of the system for evaluation 
of the symptoms and for orientation 
concerning their possible correlations.

The system, called Fast Ori
enting Diagnostic System (FODS). 
consists of 9 subsystems containing 
guidelines, informations, suggestions 
and instructions how to act to obtain 
an early diagnosis of perinatal brain 
injury and how to initiate appro
priate therapy and habilitation. The 
FODS informs the paediatrician con
cerning the most important questions 
to pose and the activities to fulfil 
and offers guidelines how to reach 
the ultimate diagnosis. Each sub
system represents in practice an 
operative plan in the form of a map 
containing questions and instructions. 
By following the guidelines one can 
proceed from a main question to
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subquestions. The subsystems are 
called Operative Diagnostic Plans 
(ODP). The nine ODPs reflect the 
most important structural and func
tional trends of the maturing human 
nervous system, and possible patho
logical alterations produced by var
ious defects such as fetal distress, 
neonatal hypoxia, etc. In this respect 
each ODP provides information about 
the development of all important 
functions of the central nervous 
system, and lists various possible 
défects in them. The ODPs also 
indicate the necessary steps to be 
taken to collect further data to the 
final diagnosis, and give suggestions 
for therapeutic and neurorehabilita- 
tive procedures. Thus, each ODP 
contains a plan of normal and ab
normal developmental gradients in 
the maturing human nervous system, 
the symptomatology of possible ab
normalities and the methods to de
tect and treat them if necessary.

The nine ODPs are as follows (Charts 
of ODPs can be found attached to the 
back cover).

I. Guide to the aetiology of pre- 
and perinatal brain injuries.

II. Guide to defects of the develop
ing skull and brain.

III. Guide to defects of the develop
ing spine and vertebral column.

IY. Guide to defects of the cranial 
nerves V, VII, IX, X, XII, and their 
central organization with special re
gard to feeding behaviour.

V. Guide to defects of the cranial 
nerves II, III, IV, and VI, and their 
central organization with special re
gard to early visual behaviour.

VI. Guide to defects of the cochlear 
portion of cranial nerve VIII and its 
central organization controlling early 
auditive behaviour.

VII. Guide to the development of 
sensorimotor functions and their de
fects in muscle tonus proportion, 
motor dynamics, and elementary pos
ture.

VIII. Guide to defects in the devel
opment of sleep, alertness, orientation 
and general behaviour.

IX. Guide to evaluate defects in 
early mental activity and develop
ment of mental faculties as well as 
communication and social adaptation.

These 9 ODPs together represent 
a general outline of the structural 
and functional organization of the 
maturing nervous system with special 
regard to its defects, aberrations and 
pathological development.

Materials a n d  Meth o ds  

General structure of ODPs

Each ODP is a map containing a number 
of guidelines. The map follows a definite 
pattern. On the left side we find a sum
mary of the basic structures and functions 
to be investigated. For example in ODP 
No. V, from the sentence “Guide to defects 
of the cranial nerves II, III, IV, and their 
central organization with special regard 
to early visual behaviour” a guideline 
leads to the basic question whether all 
these functions are normal or abnormal. 
If any abnormality is found or suspected, 
the square following the words normal 
and abnormal must be used. In this case 
the square following the word abnormal 
should be marked.

From this square a guideline leads to 
the next question, “What kind of abnor-
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m ality î” At this point begins the instruc
tive part of the шар- From the main 
guideline, sub-guidelines lead to operative 
suggestions; these always indicate the 
necessity to investigate certain structures 
or functions, or both. In this case ODP 
No. V suggests to investigate the fundi, 
the lens and related structures, the eye 
movements, the reaction to light and 
visual orientation, visual behaviour. Along 
the guideline leading to these main 
directions we find the methods of the sug
gested investigations thus the investiga
tion of light sensitivity with a lamp, 
investigation of the fundi by fundoscopy, 
investigation of the lens and related 
structures by fundoscopy, investigation of 
eye movements by activating the doll’s 
eye symptom, fixation of human face, 
fixation and the following of objects, and 
various other procedures. The same and 
some other methods deal with the next 
problem, visual attention and behaviour. 
The guidelines starting from these five 
suggestions indicate the probability of 
more than 30 possible defects detectable 
during the diagnostic procedure. The pre
sence of some of the defects or symptoms 
may indicate further diagnostic procedures 
using other methods. For example, abnor
mal visual orientation and behaviour 
must be analysed by application of the 
evoked visual potential method or by 
polygraphic analysis of the behavioural 
response to stimulation by light. As the 
physician follows the guidelines beginning 
at the left side of the map and proceeds 
along the arborizing sublines toward the 
right side, the probability of excluding 
symptoms and diseases arises, the differ
ential effect increases. The circle around 
the possible diagnosis becomes narrower 
and it becomes possible to plan a strategy 
of the straightforward diagnostic approach 
by introducing the investigations sug
gested by the ODP. The arborizing guide
lines represent the numerous contacts of 
the CNS correlating various functions. 
This mapping helps to connect one defec
tive function to another and arrive at

the full symptomatology of a disease. 
It must, however, be born in mind that 
the real correlative links between various 
functions as well as their central organiza
tion change in time in the maturing CNS. 
This is reflected for example in ODP 
No. V.

The real correlative links between the 
functions of the maturing CNS change 
according to the genetic programme of 
brain development. This is also reflected 
in ODP No. V.

In this map we find congenital pre
wired functions such as fixation of the 
human face, object following, turning 
towards light, etc. Various steps of the 
developing spontaneous visual behaviour, 
and visuomotor function will be encoun
tered as we proceed on the map from left 
to right.

The maturing nervous system repeatedly 
reorganizes its vital control activity dur
ing development by temporally correlat
ing certain cranial nerves to a distinct 
function. Such a system is represented 
by cranial nerves V, VII, IX  and X II in 
order to coordinate sucking, swallowing 
and breathing. This functional combination 
offers an opportunity to analyse individual 
and coordinated performances of the 
nerves. Defects may readily be detected 
by the study of feeding. Later, however, 
new organizational systems arise to regroup 
the functions of various cranial nerves. 
For example, vocalization, speech develop
ment use the same cranial nerves, the 
nature of their organization and per
formance is, however, quite different. If 
the performance of the nerves is incorrect, 
dysarthria or other defects may develop, 
inhibiting normal vocalisation. This may 
be diagnosed well before this late period 
of development by analysing feeding 
behaviour in the first week of life together 
with crying, facial innervation, etc. In 
such cases early warning may initiate 
early therapeutical steps to prevent the 
integration of early defects in cranial 
nerve function into the next steps of 
neurological development.
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Each O DP offers at least 3 choices how 
to begin and proceed with the diagnostical 
process on the map.

1. One may start with a systematic 
study of all functions included in the ODP. 
In this case one should begin to answer 
all questions one after the other from left 
to right. One must follow the guidelines 
proceeding step by step and perform the 
methods suggested to examine various 
problems. One is free to form any special 
individual strategy with the aid of the 
informations obtained by this procedure. 
One may go on slowly or may jump fast 
from the successful application of a 
method to some special conclusion. Sooner 
or later the diagnosis will be clear and 
then the therapeutic and/or neurorehabili- 
tative process suggested by the ODP may 
begin. This is the analytical approach to 
the diagnosis.

2. A deductive way is also open. The 
physician may begin the diagnostic ap
proach by hypothesising a certain diagnosis 
or opinion on the possible nature of the 
symptoms and then he may look at the 
right side of the map for a diagnosis which 
is nearest to his supposition. To find 
efficient proofs he has to backtrack all 
the ways by following the appropriate 
eruiding lines. These are taking him 
provided his opinion was correct, to 
specific symptoms characteristic of the sup
posed diagnosis. The symptoms described 
in the ODP may or may not be present 
in the patient. I f  a similarity can be 
supposed between the symptoms described 
in the ODP and present in the patient, 
then further steps — suggested by the 
ODP — must be taken to find other 
symptoms in the patient. Each ODP may 
be considered a complex equation, which 
must equally be valid from the right 
side to the left and vice versa.

3. The third way to use an ODP is 
less systematic, but this may be the 
easiest approach. The physician who did 
find one or more symptoms in the new
born or young infant can look at the map 
and identify the same symptoms printed

out. Now he can follow various guidelines 
which connect this symptom or symptoms 
with others. So he will be led to a syn
drome, a complex defect which in the 
map points towards a full diagnosis. An 
example of the third possibility is that the 
physician finds a congenital paresis around 
the right corner of the mouth. He must 
identify this paresis as an important or 
an unimportant symptom. The symptom  
is found in ODP No. IV as a paresis of 
the cranial nerve VII on the right side. 
Now one has to follow all guidelines con
necting this statement with the other 
statements reflecting in the functional 
integrity or defect of other cranial nerves.

Other symptoms mentioned in the ODP 
are also present, with some of them in the 
territory of other cranial nerves, the guide
lines will indicate interrelations among 
the symptoms. Thus, a whole syndrome 
may appear suggesting the necessity of 
a thorough investigation. The ODP gives 
indications how to do it, what methods 
to apply and how to draw conclusions.

A short vocabulary of the ODPs

Each ODP contains notations, sug
gestions and instructions, questions, con
necting guidelines and sub-guidelines. Each 
ODP is constructed from these items. The 
notations mark the existence of a certain 
structure or function and the necessity 
to investigate it. For example: turricephaly 
marks the possible existence of a character
istic shape of the skull. This may or may 
not occur in the given patient. A notation 
refers in each case to the necessity of 
looking for something else to observe and 
to describe it. The word skull in ODP 
No. I  suggests to examine the skull. The 
words (notations) head and chest circum
ference contain a suggestion to measure 
them. Definite suggestions and instruc
tions such as lumbar tap or EEG are 
usually instructions to undertake certain 
important investigations, to apply definite 
methods, or to perform the necessary
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therapies anil habilitative procedures. 
The guiding lines connect notations with 
notations, or notations with instructions. 
These connections mark the natural, bio
logical links between various functions of 
the nervous system, mark the links be
tween defective structures and functions 
forming syndromes, and mark the steps 
of various diagnostic procedures leading 
to a temporary or the final diagnosis. 
These are the baselines of the ODP struc
tures. Each ODP intends to unify the main 
links in nervous functions and the main 
diagnostic steps to discover defects in them.

There are altogether 9 ODPs. In the 
following, summaries are given of each of 
them. These summarize very briefly the 
possible defects in a given structural 
entity such as the skull and the brain 
(morphology), or in a functional entity as 
the sensorimotor system of the neonate 
and the young infant.

ODP I. Guide to the aetiology of pre
awl perinatal brain injuries

Brain development can seriously 
be affected during the embryological 
and fetal period by various endog
enous and exogenous factors. All of 
them must be considered during 
consultations with young couples or 
during the control of pregnancy. 
According to these data should the 
labour be planned. Fetal develop
ment may be impaired by intrinsic 
factors such as various diseases of 
the mother and the father. The most 
important maternal risk factors are 
genetic anomalies, bacterial diseases, 
viral diseases, haemolytic diseases, 
hormonal disease, malnutrition, chron
ic heart and circulatory disturb
ances, renal deficiency, maternal toxi
cosis, placentar dysfunction, exces
sive bleeding, habitual abortion, and

factors which lead to preterm or 
postterm birth. Many of these factors 
can be detected, prevented or treated 
in time depending on effective preg
nant care. For example placentar 
circulation can be studied in the 
pregnant woman, biochemical and 
histological tests may reveal malfor
mations of the fetal nervous system, 
sonography can detect the arrest of 
growth of the fetus.

Extrinsic factors such as chemical 
agents including drugs and physical 
agents such as irradiation may also 
act as risk factors. Both intrinsic and 
extrinsic factors may produce dys- 
maturity or prematurity, or damage 
the nervous system of the term neo
nate. Chronic fetal hypoxia is an ex
tremely dangerous risk factor. Dys- 
mature neonates are apt to develop 
brain injuries during their fetal life. It 
is sometimes more advisable to in
duce labour if there are definite signs 
of arrested fetal development than to 
wait and try to carry the pregnancy to 
term. In a well-equipped and experi
enced neonatal department the pre
term baby can receive all possible help 
to assure its normal development.

The newborn can sustain brain 
injury also during labour. Protracted 
difficult labour, various impairments 
of the umbilical chord, aberrations in 
placentar adherence, hydramnios, for
ceps, vacuum extraction and other 
factors may play their part. Dys- 
maturity and prematurity by them
selves may, however, be factors pre
disposing to specific complications 
which may lead to brain injury. 
IRDS in the premature may induce
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peri- and intraventricular haemor
rhage. Fetal distress can influence 
brain development. Incongruencies 
in maternal and newborn anatomy 
may produce head injuries. Neonatal 
asphyxia in the dysmature is more 
dangerous owing to lasting oxygen 
deficiency during fetal life. Hypoxia 
and intracranial haemorrhage are the 
most dangerous factors in the genesis 
of brain injury. A thorough neuro
logic investigation including EEG is 
necessary for judging the condition of 
the neonate, the possible prognosis, 
and the therapeutical and habilitative 
measures to be taken. In the case of 
convulsions, the serum Na + , K + , 
Ca + + and glucose levels should be es
timated. All neonates who suffer peri
natal injuries of any kind, or who have 
a history of considerable risk factors 
should be investigated carefully and 
controlled regularly later on. The 
next ODPs will suggest schemes of 
these examinations to discover all 
manifest and non-manifest defects of 
the nervous system [3, 5, 21]. A short 
summary is given how to investigate 
the neurologic condition of the neo
nate, including possible convulsions, 
and suggestions are given how to cope 
with them. At the right end of the 
map indications are found to long 
term follow-up if events reflected in 
the guide make it necessary.

О D P II. Guide to the defects of the 
developing skull and brain

As pathological symptoms described 
in ODPs II-IX  may or may not 
be consequences reflected in ODP I,

the latter can be applied to collect 
the necessary information about the 
pre- and perinatal history of the in
fant and to connect the pathologic 
symptoms with the former events.

The first procedure is a close 
inspection of the head. In some con
genital malformations the skin may 
be missing in a circumscribed area. 
Sometimes this is accompanied with 
a similarly circumscribed defect in 
the skull and occasionally of the dura. 
These defects need chronic or opera
tive treatment according to their 
nature. The form and size of the head 
is important. Its circumference and 
that of the chest must be compared 
and registered for further compari
sons. The size and form of the fonta
nelles, the cranial sutures must be 
observed and measured. The possi
bility of macro- or microcephaly must 
be investigated. One may find varie
ties in the form of the head such as 
brachycephaly, scaphocephaly, tur
ricephaly, oxycephaly (acrocephaly) or 
plagiocephaly. These varieties as well 
as microcephaly may be part of well 
defined syndromes as the Apert, 
Carpenter, Crouson, Greig, Pfeiffer, 
Russel, Seckel or the Smith-Lemli- 
Opitz syndrome. Other malformations 
such as encephalocele may be detected 
usually in the suboccipital region or 
at the base of the skull, protruding 
through a hiatus in the palate. One 
must carefully observe the vascular
ization of the head. Occasionally 
teleangiectasis can be detected which 
may indicate malformations in the 
brain vessels. Enriched venous arbor
ization, large head and a peculiar
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shape of the frontal curvature may
be identified as a sign of hydrocephal
us or hydranencephaly.

For further observation of the 
interior of the cranium, transillumina
tion of the head is necessary. The 
procedure may reveal the existence 
of fluid accumulation in the skull. 
This may be in the subdural space 
(early subdural effusion with in
creased protein content, occasionally 
high ICP) or subarachnoidally (poren
cephalia, hygroma). Fluid (CSF) may 
accumulate in the ventricular space 
and produce hydrocephalus. It often 
accompanies spina bifida (ODP No. 
I ll)  or develops as a consequence of 
perinatal haemorrhage or encephali
tis. Hydrocephalus may or may not 
be occlusive, hypertensive or normo- 
tensive. The circulation of CSF must 
be studied by stain tests. The exist
ence of these malformations or defects 
must be clarified by neuroradiological 
procedures (CT, sonography, sub- 
durography, /22/).

The presence of haemorrhage, soft
ening of the cerebral tissue, oedema, 
porencephalia, watershed infarction, 
periventricular cavity formation and 
many other morphological defects 
can be detected early and followed up 
by CT and/or sonography. The early 
diagnosis of these alternations in the 
brain can be correlated to defects in 
various functions, for example in 
sensorimotor function (ODP VIII). 
The neuromorphologic investigation 
(neuroradiology) should be correlated 
to neurophysiologic studies (poly- 
graphy, EEG, evoked potentials). 
ODP II reflects the applicability of

these methods and the necessary 
steps in therapy if indicated by the 
investigations. Early chronic sub
dural effusion, detected by trans
illumination, neuroradiology, subdu
ral pressure recording and high pro
tein content of the subdural fluid 
accumulation has to be evacuated 
to prevent neomembrane formation. 
Hypertensive hydrocephalus calls for 
early implantation of an appropriate 
ventil system, to prevent atrophic 
changes in the brain. Convulsions 
necessitate drug treatment. The results 
of all therapies need careful longitu
dinal follow-up (indicated in ODPs 
IV-IX) and early application of 
appropriate neurohabilitative pro
grammes if necessary.

ODP III.  Guide to defects of the 
developing spine and vertebral column

Development of the vertebral col
umn is determined by a specific 
genetic programme which includes the 
natural human specific movements. 
These motor functions exercise an 
important influence on the final 
shape of the vertebral column.

The spinal cord and the spinal 
column may sustain lesions during 
birth. Haemorrhages may occur in 
the epidural space, in the subdural 
space or in the spinal cord. Fractures 
of vertebrae may occur during dif
ficult labour.

The integrity of the spinal cord 
and the vertebral column is often 
impaired by various congenital mal
formations. Rachischisis may occur 
in the form of meningocele, myelo
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meningocele, myelodysplasia. These 
usually affect the lower part of the 
vertebral column, but occasionally 
they are observed at the cervical 
or upper thoracic level. Diminution 
in the number of the vertebrae can 
be detected in the sacrum. The 
deformity may produce sacral agene
sis. The vertebrae may form abnormal 
contacts and develop continuities for 
shorter or longer extension as blocks, 
as in the case of the Klippel-Eeil 
syndrome.

In addition to these local defects, 
deformities may develop due to other 
influences. This is the case if the 
activity of the neck muscles becomes 
abnormal. A pathologically increased 
tonus of the neck muscles on one side 
determines the position of the head. 
This in turn influences the form of 
the maturing spinal column. An 
exaggerated tonus of the neck muscles 
maintains either a lateralized position 
of the head or keeps the head in a 
medial position with upright chin 
and lower occiput. The former posi
tion is called increased asymmetric 
tonic reaction of the neck, the latter 
is known as an increased symmetric, 
tonic neck reaction. Both may be 
consequences of perinatal brain lesion. 
The first produces scoliotic changes in 
the vertebral column, the second gives 
rise to lordotic changes.

It is important to observe all 
symptoms which may lead to abnor
malities in the development of the 
vertebral column which is the func
tional and structural basis of many 
important body postures such as of 
the sitting, standing and walking

positions [12]. ODP III contains 
suggestions to the up-to-date diagno
sis and treatment of meningomyelo
cele. Early preoperative diagnosis 
including early postnatal urodynamics 
and polygraphy may help the surgeon 
to consider the operative indication 
if selection is adopted, and in any 
case to compare pre- and postopera
tive states. Early postoperative neuro
rehabilitation is suggested to prevent 
further deformities in the structure 
and function of the lower extremities, 
the urinary bladder and the rectum. 
As meningomyelocele is often related 
to hydrocephalus, these conditions 
are briefly indicated in ODP III, 
though hydrocephalus is described 
in ODP II in detail.

ODP IV. Guide to defects of the cranial 
nerves V, VII,  IX,  X,  XI I  and their 
central control with special regard 
to feeding behaviour

Reactions mediated by the Vth 
nerve can be studied by activization 
of the rooting reaction and the stim
ulation of the cardinal reflex points 
around the mouth. The function of 
nerve VII must carefully be studied 
if an eventual difference in the form 
of the right and left sides of the face 
is suspected. Laughing, crying and 
facial mimics and the technique of 
suction should be observed. While 
observing the activities of the baby 
during suction, the function of the 
IX and X II nerves should also be 
studied. Movements of the soft palate 
and successful swallowing reveal the 
integrity of nerves IX and X. Paresis
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of the V llth  cranial nerve may be 
central or peripheral and due to some 
perinatal lesion. Defective sucking 
and swallowing may also indicate 
a perinatal lesion of the CNS.

Though the study of each individual 
cranial nerve is important, it is the 
investigation of feeding activity and 
nutritive behaviour which supplies 
information about the correlation of 
the nerves which take part in it. 
The trigeminal nerve acts as the 
trigger of the feeding reaction and 
coordinated response movements are 
mediated through the cranial nerves 
VII, IX, X and XII. The integrity 
of coordination between sucking, swal
lowing and breathing reveals any 
deficiencies in the nerves which exe
cute these functions. This may be 
studied by observing breast or bottle 
feeding. If some defect in the feeding 
process is suspected, analysis of the 
feeding behaviour is necessary by 
polygraphy with simultaneous record
ing of the orofacial EMG, EGG, 
breathing, intrabuccalpressure (suck
ing), intrapharyngeal and intraoeso- 
phageal pressure (swallowing). The 
investigation occasionally detects 
defective sucking with good swal
lowing. This is usually due to an 
impaired coordination in consequence 
of a cerebral lesion at the supra
nuclear level over the brain stem. 
The absence of sucking activity can 
be a consequence of lesions in the 
brain stem. To analyse this problem, 
further investigations are needed. 
First a measurement of the threshold 
of the palatopharyngeal muscles to 
direct electric stimulation should be

done. The stimulation of various trig
ger points in the soft palate and the 
upper constrictor muscle of the phar
ynx may reveal a high threshold or 
the absence of any reaction. In these 
cases mild or severe defects in the 
brain stem can be suspected. In the 
first case direct electrotherapy of the 
palatopharyngeal muscles followed 
by intensive feeding trainings is the 
method of choice. In the latter case 
no help is available [8, 9].

Sucking can be studied separately 
by polygraphy. In this case simulta
neous EEG recordings should be 
taken together with orofacial EMG 
and intrabuccal electromanometry. 
Exteroceptive light and sound stim
ulation may reveal the state of 
consciousness of the infant as well as 
its orientation towards stimuli. This 
in turn informs about the plasticity 
of feeding behaviour.

Early diagnosis of neurological feed
ing defects is important because such 
defects may affect the condition of 
the infant and its future. For instance, 
the infant’s condition can be affected 
by lung infections while his future 
by the danger of handicapping the 
development of speach. The therapies 
required to combat these factors will 
beneficially influence the develop
ment of vocalization.

ODP V. Guide to defects of the cranial 
nerves II, III,  IV,  VI, and their 
central organisation, with special regard 
to early visual behaviour

Visual behaviour in the neonate 
and in the young infant can be studied
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by both simple and sophisticated 
methods. The detection of visual 
impairment is of paramount impor
tance because the young infant devel
ops contact with the mother, her 
face, figure and movements partly 
through the visual system. Defective 
vision impairs this contact and may 
lead later to a prolonged defective 
development of the visuomotor pro
cess.

This indicates the necessity of an 
intensive examination of the visual 
system. The neonate and the young 
infant usually turn towards the light. 
The pupillary reflex may be slow and 
prolonged in the newborn. Sudden 
stimulus with bright light activates 
the startling reaction. In problematic 
cases this may be analysed by EEG 
and the activated brain stem poten
tials.

Vision can be studied effectively 
by activating rotatory nystagmus, by 
a rotating striped disk. Eundoscopy 
may reveal defects in the lens and 
related structures as well as in the 
fundi where haemorrhages, retinal 
defects, malformations can be seen.

The function of the eye muscles 
is equally important. Brain injuries 
frequently impair the activity of one 
or more nerves innervating the eye 
muscles. Investigations of the doll’s 
eye phenomenon, placement of the 
infant in upright position and other 
methods serve to detect defects in 
the innervation of eye muscles. De
tailed analysis of visual behaviour 
can be performed by the aid of poly- 
graphy. Visual attention and behav
iour of the neonate and the young

infant can be analysed during an 
active process such as feeding.

Visual stimulation during feeding 
usually arrest the feeding process 
because the stimulus activates orien
tation and the young infant cannot 
handle two problems simultaneously. 
Thus, visual attention can be studied 
appropriately. Prolonged stimulation 
produces habituation. The infant first 
follows the flickering light with closing 
and opening the eyelids, later closes 
the eyes and remains quiet during the 
stimulation. When the stimulation 
terminates the infant continues to 
suck. A detailed polygraphic study 
together with other neuroophthalmol- 
ogic examinations offers a sound 
basis to establish an opinion concern
ing the integrity of the visual system.

In the case of visual impairment due 
to optic defects or improper eye 
muscle coordination, visual attention 
will fail and therapeutic and rehabil
itative procedures are needed [4].

ODP VI. Guide to defects of the cochlear 
portion of cranial nerve VIII  and its 
central organization controlling early 
auditive behaviour

The auditive system of the fetus 
is responsive to external noises from 
the 25th - 26th gestational week. 
Hence, the neonate responds well to 
auditive stimuli. It is imperative to 
investigate auditive functions in each 
neonate as early as possible. Impaired 
auditory function endangers the con
tact with the environment through 
this important sensory channel and 
handicaps the development of speech.
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This is the reason why a thorough 
audiological investigation is necessary 
in all neonates and young infants.

The auditive behaviour of the young 
infant is characteristic. The cochleo- 
palpebral reflex must be activated to 
observe primitive reactions to audi
tive stimuli. Auditory stimulus ac
cording to its intensity produces 
arousal reaction in the infant; this 
can be verified by EEG or acti
vated potential analysis. Stronger 
stimuli activate the startling reaction 
in its various forms. Active orienta
tion towards auditory stimuli is re
flected by intensive movements or 
their arrest. The effect of the auditory 
stimulus depends partly on its nature 
and partly on the condition of the 
infant before stimulation. If the 
neonate was in a quiet state of behav
iour the reaction is a startling reflex. 
On the contrary, if the infant was 
restless or crying, the most probable 
reaction will be a sudden quietness 
and reduction of movements. Both 
responses reflect the integrity of the 
auditory system. The responses reveal 
the existence of orientative behaviour 
toward auditive stimuli.

It is important to distinguish be
tween peripheral and central auditory 
impairment. The latter is the con
sequence of brain injury. Its most 
important representation is the failure 
of auditive attention. While subjective 
audiometric studies can define in many 
cases the nature of the defect, special 
investigations will be necessary to 
detect an impaired attention to audi
tive stimuli. Polygraphic examination 
of the infant in a state of activity, for

example during feeding, can give 
information in this direction. EEG, 
EMG of the extremities, ECG, and 
sucking must be recorded simulta
neously. During the feeding process 
programmed stimulations with vari
ous sounds can be undertaken. The 
nature of the changing behaviour of 
the infant must be analysed. The 
normal reaction to the first sound is 
orientation. If the same initial sound 
is repeated regularly for a longer time, 
inhibition occurs and the attentive 
orientation diminishes. This reaction 
may supply information on the atten
tive processes of the brain. Inhibited 
attention, habituation, is a predispos
ing function to a novel orientation. 
This can be observed if some charac
teristic component of the stimulus is 
changed. A new frequency of sound 
serves again as a stimulus to activate 
orientation.

This and other examinations such 
as electroencephalography evoked 
brain stem potential audiometry etc. 
are necessary to detect an impairment 
of the auditory system and to intro
duce early therapy and rehabilitative 
training [10, 11].

O DP VII.  Guide to the development of 
sensorimotor functions and the defects 
of muscle tonus proportion, motor 
dynamics and elementary posture

The motor function of the neonate 
and the young infant consists of 
seemingly haphazard movements.

These, however, are only fragments 
of complicated stereotype elementary 
motor patterns. The blueprints of
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elementary motor patterns can be 
activated by stimulation of the vesti- 
bulo-cerebello-reticular system and 
various proprioceptors in the extremi
ties. Positioning the infant according 
to various patterns activates stereo
type series of movements of the extre
mities and the muscles of the spinal 
column. Chain-reactions develop, such 
as elementary crawling, sitting, walk
ing and other motor activities.

The defects of motor function may 
produce a great variety of symptoms. 
Generalized hypotonicity may devel
op, giving place later to hypertonicity 
and extensive spasticity. Latent hemi- 
paresis may occur, masked by a rela
tive immobility of the infant and 
becoming manifest later when spon
taneous movements begin. Neck mus
cle defects may give rise to forced 
positions of the head, for example in 
the lateral direction. This in turn 
inhibits the maturation of rotatory 
functions of the trunk, orientation of 
the head, and the free activity of the 
upper arm. Hypotonicity of the neck 
muscles inhibits elevation of the head 
and handicaps the development of 
erect posture. In many cases some 
important muscle groups are hypoton
ic (neck and spine) while others pro
duce hypertonicity of the extremities. 
Neither the myotactic reflexes nor 
spontaneous movements give suffi
cient information on the nature and 
place of the defect. Passive move
ments of the extremities are of no 
help. Elementary motor patterns, 
however, contain ample information 
because of the manifold movements 
produced by the stimulus-activated

nervous system itself. The activating 
function of the midbrain and the 
brain stem, the integrating function 
of the spinal cord can well be analysed 
by activating the most important 
elementary patterns.

Early detection of motor defects is 
important for the sake of early habili
tation and rehabilitation [1, 2, 7, 14].

ODP VIII.  Guide to defects in the 
development of sleep, alertness, orien
tation and general behaviour

ODP VIII follows the main gra
dients of behavioural maturation with 
special regard to the development of 
affections, emotions and attention. 
This ODP reflects important steps in 
the normal and abnormal develop
ment of sleeping and awake behaviour 
spontaneous and activated attention, 
contact readiness, infant-mother, mo
ther-infant relation, tendencies to 
preference, longing, activity and with
drawal. Developing trends in the 
formation of personality are intimate
ly connected with the maturation of 
learning, socialisation, and communi
cation. These human faculties are 
treated in ODP IX. ODPs VIII and 
IX contain many items of various 
well-known tests as the Bayley Scales 
of Infant Development, the Cattell 
Infant Intelligence Scale, the Denver 
Developmental Screening Test, the 
Gesell Developmental Schedules and 
others. These ODPs, however, differ 
in several items from all known 
tests.

The study of sleeping behaviour 
must include an analysis of the quan-
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tity and quality of sleep, the duration 
of diurnal and nocturnal sleep. The 
rhythm of sleep, the nature how the 
infant falls asleep are all important 
facts. So are the behavioural patterns 
during the waking state. The level of 
spontaneous activity must be ob
served, symptoms such as restlessness, 
hypermotility, deprivation symptoms 
including deprivational movements, 
the motility patterns during alertness 
are all basic informations.

Signalization towards the environ
ment is beginning at birth. Vocal 
signalization and signalization with 
facial muscles and movements should 
be noted and studied. These are often 
significant behavioural patterns to 
activate contact with the environ
ment, principally with the mother. 
In this respect the number of signals 
towards the mother, the nature of 
the contact, the number of daily 
interactions are all important. When 
the general behaviour or mental devel
opment of the infant is investigated, 
a study must be dedicated to the 
activity of the mother and the envi
ronment towards the infant. The 
nature and number of contacts be
tween the environment and the infant 
should be regarded as bio-social feed
backs acting on the development of 
social patterns in the baby’s behav
iour.

The level of socialization is mir
rored in the development of feeding 
behaviour, dressing, maturation of 
self-reliance, manifestations of will, 
tolerance of frustrations, emotional 
maturation. All these can be studied 
on the manifestation of various acts

reflecting the baby’s adaptation to 
social conditions, for example urinary 
and rectal continence.

The behaviour of the young child 
among other children, in children’s 
communities, etc., offers data to the 
physician and psychologist how to act 
when irregular behaviour is suspected 
and therapy is considered.

The physician must be aware of the 
family’s relation to the maturing 
infant. This is especially important if 
the infant is sick and active aid is 
required from the family. The mother 
as the principal person in habilitation 
including the execution of various 
sensory and motor trainings, plays 
the main part in this aid. The phy
sician has to know how the family 
reacts to the infant’s disease, what 
aid is given to the infant and how 
the prescribed therapy and habilita- 
tive procedures are performed. The 
control of the baby’s maturing be
haviour with all its ever multiplying 
patterns needs a close and good 
contact between the physician or 
psychologist and the family.

ODP IX . Guide to defects in early 
mental activity and development of men
tal faculties, communication and social 
adaptation

ODP IX reflects outlines of the 
maturation of memory, cognition, 
learning and communication. The 
development of metacommunication, 
verbal communication, with the pos
sible main abnormalities during their 
evolution are stressed. Emerging de
fects in reasoning, understanding,
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interpretation of objects, situations 
are described in the guide. As men
tioned before, the last two ODPs 
interpret the close correlation in the 
development of human behaviour, 
intelligence, learning and adaptive 
social activities.

The diagnostic approaches in this 
plan are concentrated on the develop
ment of attention, exploration, the 
maturity of interpretation and study
ing, the development of conceptual 
faculties and the utilization of compre
hension in daily life. This diagnostic 
approach begins in early infancy. The 
readiness of attention and attentive 
reactions such as orientation, habit
uation and dyshabituation can be 
studied as well as in the later months 
the stability of attention in various 
situations. Evoked potential and poly
graphic studies may inform the phy
sician how the infant proceeds in 
handling more and more external 
stimuli simultaneously. Preference be
haviour the development of attentive 
behaviour can be analysed and used 
to consider possible anomalies.

In the later stages of development, 
exploration activity of the infant is 
very informative. The exploration of 
objects, situations, of the environ
ment and space are important steps 
in development. All these signs of 
growing intelligence are deeply con
nected to the maturation of character. 
Comprehension and behaviour are 
inseparable factors mutually influenc
ing each other. Affective behaviour is 
reflected in utilization of comprehen
sion, for example in problem-solving 
during play or activity transfer.

The development of conceptual be
haviour can be studied by condition
ing by non-verbal stimuli and by 
estimation of the grade of trans
ferability. The comprehension of sug
gestion or instructions and the capa
bility to express affects, needs, re
quirements are mile-stones in the 
development of mental faculties.

The maturation of attentive behav
iour is deeply connected to the ability 
of studying. The comprehension of a 
task, problem-solving is based on 
vigility, the stability of attentive 
behaviour and an inborn need to face 
and solve situations. Short and long 
memory can be studied by objective 
methods as well as the need to stabi
lize the above mentioned processes 
with other stimuli. The maturity of 
verbalization is naturally important 
in the development of study and 
comprehension.

The development of special pat
terns (gradients) influencing compre
hension and studying are significant 
factors of the maturing human con
ceptual behaviour. The development 
of visual-motor patterns is especially 
useful to the physician for discovering 
early aberrations. One of the first 
signs of comprehension, problem
solving and attention are object han
dling and related patterns.

In order to be able to detect 
anomalies of the development of the 
mental faculties, the physician must 
often rely on the family. Data on the 
developing comprehensiveness and in
telligence of the young child must 
partly be based on family assump
tions. The physician must carefully
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compair his own observations with 
the informations received from the 
family to estimate an eventual abnor
mality and to indicate further inves
tigations and treatment.

D isc u ssio n

The basic approach to the problem 
of early diagnosis, prognosis and early 
therapy as well as habilitation in 
cases of pre- and perinatal brain 
injury must be based on thorough 
neurological studies and close longi
tudinal control. Early treatment and 
early habilitation should only be indi
cated on the basis of a series of 
detailed neurological examinations. 
The treatment must concentrate on 
the source of the discovered neurolog
ical defect [17, 18, 20].

Adequate ante- and perinatal care 
has decreased the danger of brain 
damage during fetal or infantile age. 
Neonatal departments feel that now
adays the danger of brain damage is 
minimal. Rehabilitation centres, paed- 
agogic institutions do not, however, 
share readily this kind of optimistic 
view.

The maturing CNS fulfils two basic 
functions, 1) the direction and control 
of daily life; 2) the direction and 
control of its own maturation pro
cesses. The first function may be con
trolled well by modem neonatology 
even in acute situations. This, how
ever, does not automatically mean 
that it can always normalize the 
second function, too.

The 9 ODPs together produce a 
complete guide: the comprehensive

Fast Orienting Diagnostic System. 
The aim was the illustration of the 
main interdependent, correlated onto
genetic gradients of the human ner
vous system, together with normal 
variations and pathologic alterations. 
The close interdependence of the 9 
ODPs reflects the necessity to inves
tigate the whole patient instead of 
suspicious symptoms. In all ODPs 
time was represented as an essential 
factor in normal and abnormal brain 
maturation. The initial brain injury 
(illustrated mainly in ODP I) produces 
subsequent brain lesions (illustrated 
in the other ODPs) which create, 
during time correlated brain matura
tion various pathological symptoms. 
There is much to learn about the 
natural history of cerebral palsy, 
the development of its partly uniform, 
partly individual symptomatology. 
The Fast Orienting Diagnostic System 
may help to accumulate more data 
on the correlation of the developing 
pathological symptoms for early diag
nosis, and to objectivate the control 
of therapeutic and rehabilitative ef
fects.
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A new acoustic method for the discrimination 
of monozygotic and dizygotic twins

G F orrai, G G ordos

District 14 Policlinic for Children, and Institute for Telecommunication Electronics, 
Polytechnical University, Budapest, Hungary

The close similarity of the voices of consanguineous persons has 
suggested that there must exist hereditary phonetic parameters. To test 
this hypothesis, a method for characterizing numerically the similarity or 
dissimilarity of voices of twins with zygosity previously established by 
anthropological methods was elaborated. By speech processing and appro
priate classification Strategy the method has attained the discriminating pow
er of blood-group determination for zygosity. The hereditability of certain 
physical parameters of the human voice has also been suggested.

Comparison of concordance and 
discordance for a trait or disease 
between monozygotic resp. dizygotic 
twins is a widespread method in 
human genetic research aiming at 
the degree of heritability of the trait 
in question. If concordance within 
monozygotic twins significantly ex
ceeds that observed in dizygotic 
twins of the same gender, it may be 
anticipated that the condition is 
more under genetic than environ
mental control.

Therefore, discrimination between 
monozygous and dizygous twins is of 
great importance. It can be carried 
out by morphological examination of 
the placenta at birth; this method 
is, however, not practicable with 
twins of adult age or when data 
concerning the placenta are no more 
available. Beside a series of anthro
pological tests, extensive blood-group 
determinations are most wide-spread.

In zygosity studies, a like-sexed pair 
of twins is a priori regarded as mono
zygous as long as any difference in an 
inherited blood-group trait has not 
been found. The discriminative power 
of the method can be increased by 
using blood-groups as many as pos
sible. Absolute safety in exclusion of 
dizygosity cannot be achieved. This 
and the large quantity of blood 
necessary for extensive blood-group 
studies lend importance to research 
into painless methods that can re
place blood-group determinations or 
further increase their discriminat
ing power.

It is well-known that the voice of 
closely related persons is often con
founded, especially over the telephone 
where the individual nuances are 
partly lost. This has prompted us to 
conceive the idea that some param
eters of human voice are genetically 
determined and, if so, monozygous
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twins have a higher intra-pair similar
ity of voice than dizygous like-sexed 
twins. If this similarity can be quanti
fied and made measurable, a new 
acoustic method can be elaborated. 
The hypothesis can be tested by 
applying the voice-based method to 
twins whose zygosity has been estab
lished by detailed blood-group analy
sis.

The blood-group studies utilized 
three erythrocyte membrane systems 
(ABO system: Ax, A 2, B, 0 , AXB, 
A 2B phenotypes; MN system: M, 
MN, N phenotypes; Rh system: C, 
Cm, c, D, E, e factors) and two serum 
protein systems (Hp system : Hp
1-1, 2—1 and 2-2 types; Gm system: 
Gm/l/factor).

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

Some years ago an extensive twin study 
was carried out jointly by ourselves 
and the Institute of Anthropology, Eötvös 
Loránd University, Budapest. Within this 
work the voices of both members of 117 
like-sexed adult twin-pairs reading the 
same text of about one minute duration 
were recorded (by B. Lubi) on tape.

For zygosity discrimination the methods 
of speech recognition and speaker identi
fication by machine had to be further 
developed [2]. All these methods consist 
of two steps: feature extraction followed 
by classification. In feature extraction 
appropriately selected details of the spoken 
text are characterized numerically. Pitch 
is one o f such numerically characterizable 
features.

Before describing the traits examined 
in this study some general comments have 
to be offered. Feature extraction of speech 
characteristics is performed all over the 
world by computerized electronic signal

processing. For our present study, however, 
characteristics that can be measured by 
autonomous devices of low intelligence 
and the measurement of which can 
readily be automated had to be chosen.

Here we give a list of characteristics 
along with their numerical parameters 
considered in our study.

An obvious physical trait is pitch 
(fundamental frequency). Since it is not 
an absolute characteristic feature of the 
speaking person but is modulated by the 
content of speech, word stress, phase of 
respiration, etc., the mean value of the 
pitch and its mathematical standard 
deviation were used as parameters. The 
degree of “signing”, reflected by the 
standard deviation of the pitch, charac
terizes a person rather reliably.

The so-called formant frequencies are 
characteristics widely used in phonetics. 
Formants arise when tenable voiced 
sounds (all vocals and the consonants 1, m 
and n) are formed. The air current leav
ing the lungs and interrupted by the vocal 
cords at the rate of the fundamental 
frequency passes the pharyngeal, oral and 
eventually the nasal cavities and the ele
ments separating them and its spectrum 
shows characteristic maxima when enter
ing the environmental air. The formant 
frequencies are defined by these maxima. 
In our study, each three formants of the 
vocals “a” and “e” were measured and 
averaged over their occurrences during the 
one minute reading.

The so-called plosive consonant transi
tion times [3] were also investigated in the 
study. The phonation of voiceless burst 
consonants (e.g. “k”) is always followed 
by a silent interval lasting for some 10 msec 
only thereafter can the subsequent sound 
be formed. Research aimed at the identi
fication of anonymous phone callers re
vealed that this interval, the plosive 
consonant transition time, is characteristic 
of the individual. It is determined by the 
anatomical and physiological properties of 
the individual by which he or she restores 
the air pressure having dropped at burst-
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ing. For our study, investigation and 
measurement of the transition time follow
ing all word-initial “k’’ sounds were chosen. 
Their mean value was calculated for each 
individual.

Further five parameters are based on 
the spectral analysis o f the so-called 
monochorus [4, 7]. The monochorus is the 
electronic addition of a large number of 
speach segments of the same length 
but of different content, o f the same speak
er. In our study, about 5000 segments, 
each of 50 msec duration, were copied 
one on top of the other, by a computer. 
The concept of monochorus was initially 
based on the subsequently confirmed 
hypothesis that in the monochorus acciden
tal events (faltering of voice, malphona
tions, etc.) are mutually extinguished but 
the stable characteristics are reinforced. 
The monochorus was subjected to compu
terized spectral analysis. In the spectrum 
we detected two hardly distinct peaks, 
we named these double peaks. It was also 
observed that at frequencies lower than 
that of the double peak there is only 
one further peak while at higher frequen
cies than that of the double peak there 
are several. From these latter, only the 
peak adjacent to the double peak was taken 
into consideration. We found that the 
frequencies of the first peak, of both 
peaks of the double peak, of the peak of 
the envelope fitted over the double peak 
and of the third peak are fairly characteris
tic o f the speaking individual.

Thus, a maximum of fourteen parame
ters were taken into consideration to 
characterize each individual. It has to 
be stressed that devices directly measur
ing these parameters are not available on 
the market. The most used device in 
speech analysis is the computer supple
mented by an electronic gear capable of stor
ing the speech to be analysed, of carrying 
out operations and mathematical transfor
mations and of visualizing curves or 
diagrams derived from the analysed data. 
The desired operations and mathematical 
transformations have to be fed into the

computer as programmes. Most of our 
investigations and programme develop
ments were carried out in a computer 
type PDF 11/40 of Digital Equipment Co., 
USA [2].

No automatic methods are known 
which would yield all the parameters listed 
above. In other words, the computer 
sometimes stops “hesitantly” and one has 
to have the programme proceeded by 
making a decision. Most parameters were 
determined by such interactive operations. 
The success of our fully automatic proce
dure to determine the pitch and the plosive 
consonant transition time, developed at 
the Institute of Telecommunication Elec
tronics, Polytechnical University, Buda
pest, and experience described in the 
literature give hope that appropriately 
constructed small devices with a micro
processor small as a heart may make larger 
computers dispensible, at least in zygosity 
determination of twins.

Since the measurements of the funda
mental frequency and the explosive con
sonant transition could fully be automated, 
these parameters were determined for all 
the 177 twin-pairs participating in the 
study. The total of all fourteen parameters 
has been calculated up to now for 16 twin- 
pairs.

It has to be noted that in addition to 
these parameters put forward by the 
general practice of computer processing 
of speech and by our own experience 
gathered during this study, several other 
parameters could be investigated with 
equal chance for success. The number of 
parameters is the resultant of two opposed 
points of view: too many parameters lead 
to superfluous prolongation of the analyt
ical work. On the other hand, too few 
parameters may make the result uncertain, 
by being exposed too much to intra
individual variability caused by incidental 
events like acute airway disease of the 
individual or other causes. One of our 
intentions was to determine the minimum 
number of parameters necessary for a safe 
zygosity discrimination.
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H aving obtained the parameters,we 
could turn to the classification o f  the twin- 
paiis. For this purpose, discriminance 
analysis and learning algorhythm based 
on the nearest neighbour principle seemed 
most appropriate. The procedure needs 
a complicated mathematical apparatus but 
it is generally applied and has been de
scribed [6, 6]. Therefore, here we restrict 
ourselves to the most essential steps. 
In itia lly  all twin-pairs are represented 
by a set o f figures (in mathematical terms: 
a vector) representing intra-pair differences 
in  terms o f the differences of the two in
dividual values of each parameter, e.g. 
the difference in fundamental frequencies, 
the difference of standard derivations of 
the fundamental frequencies, etc. There
after each member of this set is multiplied 
by a member of a set of so-called weigh
ing figures. If the sum of the resulting 
set o f  figures is lower than a certain thresh
old value, this speaks for monozygosity 
while the opposite ease for dizygosity. 
The elements of the weighing set and the 
threshold value are determined auto
m atically by the procedure itself. To 
obtain this, for a sufficient number of 
twin-pairs not only the characteristic 
parameters but also the zygosity classifica
tion attained by any independent method 
have to be fed into the computer. From 
these data the computer so to say learns 
the weighing set and the threshold value 
necessary for the right decision, hence the 
term learning algorhythm.

Finally, the expenses of the acoustic 
method involving voice recording, compu
ter feeding and calculation time are 
considerably lower than those o f  blood
grouping if  the expenses of blood sampling 
and storing, the price of chemicals and 
devices are taken into consideration.

R esults

Tables I and II illustrate the results 
obtained in 49 male and 68 female 
twin-pairs for a single parameter, the

intrapair difference of the averages of 
the fundamental frequencies. Next 
to these data the result of zygosity

T a b le  I

Intra-pair differences of average funda
mental frequencies (dF) and zygosity 
diagnosis based on blood-group determina

tion (Z) in 49 male twin-pairs

(Hertz) z A  F
(Hertz) z

0.8 MZ 7.9 MZ

1.1 MZ 8 DZ
1.1 DZ 8.2 DZ

1.2 MZ 8.3 MZ

1.5 MZ 8.6 DZ

1.6 MZ 11 DZ

1.9 MZ 11.9 DZ

1.9 MZ 12 DZ

2 MZ 12 MZ

2.1 MZ 14.5 DZ

2.1 MZ 16.6 DZ

3.1 MZ 18 MZ

3.2 DZ 21.6 DZ

3.4 MZ 23.4 DZ

4.1 MZ 23.7 MZ

4.1 MZ 23.8 DZ

4.5 MZ 27.9 MZ

4.6 MZ 30.5 DZ

5.1 MZ 33.5 MZ

Ö.7 MZ 33.7 MZ

5.7 DZ 38.9 DZ

5.9 DZ 39.1 DZ

6 DZ 52.3 MZ

6.5 MZ 59 MZ

6.7 DZ
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T a b le  II

Intra-pair differences of average funda
mental frequencies (dF) and zygosity 
diagnosis based on blodd-group determina

tion (Z) in 68 female twin-pairs

JF
(Hertz)

z JF
(Hertz) z

0 MZ 12 .3 MZ
0 MZ 13 DZ
0 MZ 13.1 DZ
1.3 MZ 14 .3 MZ
2 .1 MZ 14 .7 DZ
3 .6 MZ 16 .6 DZ
3 .7 MZ 16 .7 MZ
3 .9 MZ 1 7 .4 DZ
4 .1 MZ 1 7 .9 MZ
4 .4 MZ 18 DZ
4 .7 MZ 1 8 .9 DZ
4 .8 MZ 19.1 DZ
4 .9 MZ 1 9 .2 DZ
6 .1 MZ 1 9 .4 MZ
6 .7 MZ 1 9 .6 DZ
7 .6 MZ 1 9 .6 MZ
8 .1 MZ 1 9 .6 DZ
8 .1 MZ 19 .7 MZ
9 .1 MZ 2 0 .6 MZ
9 .5 MZ 2 0 .6 DZ

10 MZ 2 3 .1 DZ
10 MZ 25 MZ
10 .1 DZ 3 0 .7 DZ
1 0 .2 MZ 3 0 .9 DZ
1 0 .2 DZ 3 1 .2 DZ
1 0 .9 MZ 3 1 .9 DZ
1 1 .4 DZ 3 2 .4 MZ
1 1 .5 DZ 3 4 .9 DZ
1 1 .6 DZ 3 6 .6 DZ
1 1 .9 DZ 3 8 .2 MZ
12 MZ 4 6 .6 MZ
12 MZ 60 MZ
12 MZ 6 1 .3 DZ
1 2 .2 MZ 6 8 .6 DZ

classification (monozygotic: MZ, di
zygotic: DZ) obtained by previous 
bloodgrouping is indicated. In case 
of complete concordance of the two 
methods the designation MZ should 
be replaced by DZ at a certain point 
if the data are placed in the order of 
increasing intra-pair differences. Since 
this is not the case and only a trend 
like that can be seen, it may be con
cluded that this single parameter is 
not capable of complete discrimina
tion.

If all 14 parameters are available 
as in the case of the twin-pairs whose 
results are illustrated in Table III, 
there is perfect fit between the zygos
ity diagnoses obtained independently 
by the phonetic and the blood
grouping method. These data formed 
the input programme fed to the 
computer. One of the characteristics 
of the internal operation of this 
programme is that by a learning 
algorithm the parameters exert their 
effect through different weights. 
Thereby, the jumble of data, perfectly 
confusing for the human eye, be
comes classifiable for the computer.

The next tasks in the development 
of the study are increasing the number 
of fully evaluated twin-pairs, from 
sixteen on one side, and decreasing 
the number of parameters from 
fourteen as well as further automati
zation of the determination of param
eters on the other side. Further, 
there is hope that refined definitions 
of measurable parameters character
istic of the heritability of human 
voice may clarify various medical 
and biological problems.
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T a b l e  III

Parameters of individuals of 16 twin-pairs investigated in terms of fourteen parameters.
a twin-pair. Parameter No. IX is

Serial number of twin-pairs 1 2 3 4 5 6

Fundamental frequency, 2 4 3 .9 180 2 2 7 222 2 2 9 177

expected value, I 2 2 7 .3 198 19 6 235 179 187

Fundamental frequency, 27 .1 47 17 25 54 19

standard derivation, II 2 6 .2 15 2 4 43 12 12

First formant of “a”, 7 4 7 .5 989 7 0 3 754 7 7 2 797

expected value, III 7 6 7 .0 929 8 1 4 787 70 7 73 6

Second formant of “a”, 1 4 9 5 .0 1339 1 4 7 6 1514 1467 1363

expected value, IV 1 3 1 9 .5 1486 1 4 3 6 1495 141 4 1315

Third formant of “a”, 2 0 0 2 2217 2 1 7 9 200 2 2 0 0 7 2 1 1 5

expected value, V 2 2 2 3 2352 2 0 3 0 2 2 0 4 2 0 7 0 2 1 0 4

First formant of “e”, 2 5 3 ,5 301 3 5 5 292 331 2 76

expected value, VI 5 2 6 .5 365 2 7 5 326 4 51 2 6 8

Second formant of “e”, 2 4 6 3 .5 2 0 5 4 2 0 6 2 200 8 1 9 8 4 2 1 1 6

expected value, VII 2 0 9 9 .5 1901 1 9 8 3 204 0 2 1 9 3 2 1 0 6

Third formant of “e”, 2 8 9 2 2806 2 9 1 5 252 8 2 8 1 0 2 9 9 0

expected value, VIII 2 6 2 6 2778 2 6 2 3 2611 2 5 8 0 2 7 5 8

Mean of transition time 2 8 2 4 .0 2 5 .0 29 3 8 .0 2 6 .7

in “к”, IX 2 1 .7 2 1 .3 2 9 .7 37 2 8 .3 2 3 .3

First peak of monochorus, X 2 5 5 21 0 2 4 5 23 0 2 2 0 2 0 0
2 4 5 290 2 2 0 24 5 185 2 0 0

First peak of the double peak 4 2 0 325 4 8 5 4 4 5 3 8 5 4 1 5

of monochorus, XI 4 4 0 470 4 0 0 465 3 3 5 3 9 0

Peak of the envelope of the 4 4 5 355 5 1 0 48 0 4 3 0 5 1 5

double peak of monochorus, 4 7 5 48 0 4 4 0 48 0 3 9 0 5 1 0

XII

Second peak of the double peak 4 6 5 370 5 6 5 495 4 5 0 65 0

of monochorus, XIII 4 9 0 52 0 4 9 0 51 5 4 1 5 5 9 5

Third peak of monochorus, 7 1 0 580 7 1 5 74 0 6 4 0 74 0

XIV 7 4 5 640 6 4 5 730 5 6 5 760

Sex ? 9 Î $ 9 9
Zygosity, based on blood-group

determinations DZ DZ DZ DZ DZ MZ
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Upper and lower entries in a box represent parameters of one and the other member of 
measured in msec, the rest in Hertz

7 8 9 10 11 12 13 14 15 16

202 263 131 141 102 138 126 112 117 131
206 266 101 153 114 123 175 110 115 133

23 17 28 66 11.3 14.7 5.1 19 21 4.4
14 8.2 7 16 11.3 25.6 7.2 33 38 6.1

889 924 1001 720 716 702 728 1124 721 806
809 746 1079 1092 910 1079 734 741 1118 897

1368 1493 1496 1441 1573 1495 1482 1306 1307 1385
1306 1330 1313 1306 1365 1345 1475 1534 1391 1560

2120 2062 2002 2423 2483 2288 2327 2106 2190 2496
2301 2234 2015 2398 2483 2418 2392 2626 2112 2340

364 369 286 422 367 312 416 409 520 293
308 366 639 370 442 286 455 267 429 351

1961 1964 2047 2039 2353 2164 2210 1930 1904 1989
2032 2217 1904 2080 1995 1989 1976 2230 2392 2333

3016 2640 2632 2631 2912 2652 2762 2743 2912 2737
2772 2749 2628 2821 2730 2600 2522 2782 2525 2990

18.4 19.0 22.4 5.2 22.3 19.2 16 14 8.7 34.5
21.3 19.7 36.6 11.2 34.0 26.4 17 24 13.5 36.0

240 246 146 166 205 270 240 235 225 275
246 260 220 146 225 145 210 225 245 270

416 495 270 410 315 395 350 345 395 395
420 496 326 296 320 245 330 320 415 345

480 610 306 436 370 420 400 390 445 490
470 610 386 326 390 290 410 395 445 380

666 616 340 470 395 465 465 415 510 540
666 636 470 346 445 370 490 460 510 440

810 730 490 638 630 640 590 540 610 640
686 740 670 490 540 535 590 535 585 615

? ? <? <? <? <3 <? <3 <? 3

MZ MZ DZ DZ DZ DZ MZ MZ MZ MZ
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HLA phenotypes in children 
w ith Duchenne m uscular dystrophy 

and their gene carrier mothers
Aranka L ászló, Gabriella K aiser

Department of Pediatrics, and Blood Transfusion Centre, University Medical School,
Szeged, Hungary

Typing of HLA A, В and C locus antigens was carried out and the 
frequency distribution calculated in 32 hemizygous children affected 
by DMD, in 11 mothers who were either obligatory gene carriers or had 
increased CPK activity, and in 222 healthy blood donors. For typing periph
eral blood lymphocytes and the standard Ш Н lymphocytotoxicity test 
were used. The HLA-B7 antigen had a tendency to be more frequent, being 
31% in the group of hemizygous children with DMD as against 13.5% in 
the control group (p <  0.04). In the gene carrier mothers the frequency of 
HLA-B7 was 36% (p <  0.12). In the group of DMD hemizygotes the H LA- 
Aw24 antigen showed a tendency to higher frequency (p <  0.05).

The association between various 
pathological conditions and the HLA  
antigens has been the subject of 
intensive study in the last ten years.

We only refer here to the H L A  and 
Disease Registry by Ryder e t  al. [1] 
Neither this international register 
nor the recent literature contain data

T a ble  I

Distribution of HLA-antigens in DMD-hemizygotes

H LA -A
antigens

DMD ( n — 29) 
H L A -A  antigen  positivity

Controls (n  =  222) 
H LA -A  antigen  positiv ity

JÍ* P
No. per cent No. per cent

1 4/29 13.8 49/222 22.1 0.62 0.44
2 13/29 43.8 110/222 49.6 0.08 0.98
3 10/29 34.6 43/222 19.4 2.67 0.10

и 2/29 6.9 33/222 14.9 0.77 0.39
w24 9/29 31.0 32/222 14.4 4.04 0.05

25 1/29 3.40 19/222 8.6 0.36 0.60
26 5/29 17.2 24/222 10.8 0.6 0.46
28 3/29 10.3 22/222 9.9 0.07 0.99
29 3/29 10.3 11/222 4.9 0.68 0.42

w30 1/29 3.4 7/222 3.2 0.23 0.99
w31 1/29 3.4 6/222 2.1 0.14 0.99

32 1/29 3.4 13/222 6.8 0.01 0.99
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T a b l e  II

Distribution of HLA-B antigens in DMD-hemizygotes

H L A -B
an tigens

DMD (n = 2 9 ) 
H LA -B  antigen positivity

Controls (n  =  222) 
H L A -B  an tigen  positiv ity

X* P
No. per cent No. per cen t

5 8/29 6.9 28/222 12.6 0.35 0.59
7 9/29 31.0 30/222 13.5 4.74 0.04
8 4/29 13.8 41/222 18.5 0.13 0.72

12 8/29 27.6 44/222 19.8 0.53 0.46
13 2/29 6.9 18/222 8.1 0.02 0.99
14 4/29 13.8 15/222 6.7 0.95 0.32
16 3/29 10.3 16/222 7.2 0.05 0.99
17 2/29 6.9 18/222 8.1 0.02 0.99
18 4/29 13.8 34/222 15.3 0.004 0.99

w21 2/29 6.9 15/222 6.7 0.13 0.99
27 4/29 13.8 29/222 13.1 0.03 0.99

w35 4/29 13.8 50/222 22.5 0.7 0.41
38 3/29 10.3 10/222 4.5 0.79 0.36

w39 1/29 3.4 10/222 4.5 0.05 0.99
37 1/29 3.4 — — — —

40 4/29 13.8 31/222 13.9 0.07 0.99

Cw 2 4/22 18.2 16/124 12.9 0.11 0.71
3 4/22 18.2 18/124 14.5 0.01 0.99
4 2/22 9.1 38/124 30.6 3.35 0.053
6 1/22 4.5 —

concerning progressive muscular dys
trophy (DMD). Therefore, a study  
of th e question has been performed.

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

Frequency distribution of HLA anti
gens was studied in 32 hemizygous DMD 
child patients from 29 families and in 
222 healthy blood donors as controls. 
Eleven mothers were available for exam
ination; they were either obligatory

heterozygous gene carriers, or had in
creased CPK activity. In two families 
where 2 and 3 children, respectively had 
DMD, we took into consideration the data 
of one child for each of these families.

HLA typing of peripheral blood lympho
cytes was carried out by the standard NTH 
lymphocytotoxieity test [3] for 37 HLA 
antigens of the A, В and partly the C loci. 
We have omitted from the Tables those 
antigens which were not represented in 
the patient population. Evaluation was 
done by the test and Yates correction 
at the computer centre of Szeged Univer
sity.
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R e su lts

Table I shows the frequency distri
bution of H L A -A  antigens in the 
DMD hem izygotes and in the control 
group. Table II  shows the frequency 
of the H L A -B  antigens in the afore
mentioned groups. I t  can be seen that 
the frequency of antigen H L A -B 7

had a tendency to be higher than in  
the controls (p <  0.04), and of the 
H L A -A  antigens the H LA -A w 24 had 
a tendency of being more frequent 
(p <  0.05) than in the controls.

Among the HLA antigens of the 
DM D gene carrier mothers H LA -A 3  
and B7 showed a slight tendency to  
be somewhat more frequent than

T a b l e  III

Distribution of HLA-antigens in DMD-gene carriers

H LA -A
DMD-gene-carriers ( n = l l )  
H L A -A  antigen  positivity

Controls (n = 2 2 2 ) 
H L A -A  an tigen  positiv ity

No. per cent No. per cent
X* P

l i / и 9.1 49/222 22.1 0.42 0.66
2 е/ n 64.6 110/222 49.6 0.0003 0.99
3 б/ n 46.6 43/222 19.4 2.91 0.1

w24 2/11 18.2 32/222 14.4 0.008 0.99
26 1/11 9.1 19/222 8.6 0.24 0.99
26 1/11 9.1 24/222 10.8 0.1 0.99
28 2/11 18.2 22/222 9.9 0.14 0.63
29 2/11 18.2 11/222 4.9 1.42 0.24
32 1/11 9.1 13/222 6.8 0.04 0.99

HLA-B
7 4/11 36.4 30/222 13.6 2.76 0.12

12 2/11 18.2 44/222 19.8 0.06 0.99
13 3/11 27.3 18/222 8.1 2.66 0.09
16 1/11 9.1 26/222 7.2 0.13 0.99
17 1/11 9.1 18/222 8.1 0.2 0.99
18 2/11 18.2 34/222 16.3 0.03 0.99
27 4/11 36.4 29/222 13.1 2.96 0.11

w36 2/11 18.2 60/222 22.6 0.001 0.99
40 1/11 9.1 31/222 13.9 0.00004 0.99
39 1/11 9.1 10/222 4.6 0.0008 0.99

Cw

2 3/11 27.3 16/124 12.9 0.74 0.37
3 1/11 9.1 18/124 14.5 0.002 0.99
4 2/11 18.2 38/124 30.66 0.27 0.63

Acta Pacdiatrica Hungarica 24, 1983



326 A László, O K<iiser: HLA in Duchenne

usual ( p -< 0.1 and p < 0 . 1 2  re
spectively).

Two affected children of different 
sexes in a fam ily proved to be HLA- 
identical w hile lacking the B7 antigen. 
In tw o ou t of three male children of 
another fam ily  the haplotypes in
herited from the mother were identi
cal: A3, B 7; in the third the maternal 
haplotype was A25, В 18. Their sister 
who was suspected to be a gene 
carrier, also possessed the A3, B7 
m aternal haplotype.

D iscussion

The on ly  investigation into HLA  
antigen frequency in muscle disease 
known to  us has dealt with neurogenic 
m yopathy and myasthenia gravis [2], 
finding th e  antigens A l, B 8, and 
DRw 3 more frequent. We have no 
knowledge of data concerning DMD  
hem izygotes. In our material, antigen

B7 had a tendency to be more fre
quent and antigen Aw24 to be more 
frequent, too. In a small group of pos
sible heterozygous gene carrier mothers 
A2 and B7 had a slight tendency to  
be more frequent. The frequency of 
B7 was similar in percentage in the  
two groups, thus somewhat support
ing each other while being not signif
icant in the statistical sense. Further 
exam inations are needed to find out 
whether these or other HLA antigens 
might figure as genetic markers in 
Duchenne muscular dystrophy.

R efer en c es

1. Ryder LP, Anderson E, Svejgaard A: 
HLA and Disease Registry. Copenhagen 
1979

2. Szobor A, Gyódi E, Ónody К , Petrányi 
G, Hollán S: HLA Antigene und ge
schlechtsbedingte genetische Faktoren 
bei Myasthenia gravis. Akt Neurol 
7:19, 1080

3. Terasaki P : Manual of Tissue Typing 
Techniques. 4:50, 1972

Received 10 March 1983

A L ászló  MD
P.O. B o x  471
H-6701 Szeged, Hungary

Acta Paediatrica Hungarica 24, 1983



Acta Paediatrica Hungarica, 21 (4) ,  pp.  327—329 (1983)

Serum alpha-galactosidase activity 
in children with D uchenne-type m uscular 

dystrophy and in gene carriers
Aranka L ászló, Z H avass

Department of Paediatrics, University Medical School Szeged, Hungary

Serum alpha-galactosidase activity was studied in 21 control children, 
15 children with Duchenne muscular dystrophy, and in 8 gene carrier 
mothers. In both the DMD hemi- and the heterozygous groups a significant 
increase of alpha-galactosidase activity was demonstrated.

Lack or minimal activ ity  of alpha- 
galactosidase (AG), which belongs 
to the group of lysosom al enzymes 
of serum, is a com m only known 
genetic feature of Fabry’s disease 
w ith X-linked heredity [5]. The gene 
site of AG is located on the long arm 
of the X-chromosome (X q 22-24)
[9]. The elevated serum level of 
lysosomal enzymes is indicative of 
membrane destruction [8].

An attempt has been made to 
establish whether in Duchenne-type 
muscular dystrophy (DMD), AG was 
suitable to characterize the homo- 
and heterozygous condition of the 
disease.

Materia ls  and  Meth o d s

AG activity was studied in the sera of 
16 hemizygous б-18-year-old children and 
8 gene carrier mothers of families suffering 
from DMD as well as in 21 children free 
from genetically determined myopathy, 
using the fluorimetric method with 4- 
methyl-umbelliferyl-beta-D-galaetopyrano- 
side (Koch-Light Ltd.) as substrate [4].

Enzyme activity is expressed in nmol/ 
ml/h according to the quantity of decom

posed substrate. The creatine kinase (CK) 
level of the DMD patients and their gene 
carrier mothers is shown in Table I. The 
clinical severity of DMD was marked with 
2-4 points. T4vo points indicated the pa
tients who had no noticeable difficulty of 
gait except when walking uphill; those 
marked with three points had serious 
difficulty in walking, and those marked 
with 4 points were unable to walk. We 
calculated the correlation coefficient be
tween AG activity and CK activity as well 
as between the degree of clinical severity 
and the AG level in the group of hemi- 
zygotes with DMD and the gene carriers.

R esu lts

Table I shows the AG level of the 
control group, th at o f the DMD 
patients (hemizygotes), and that of 
the gene carriers w ith  DMD. The 
value of serum AG a ctiv ity  was 3.21 
nmol/ml/h in the control group; in 
the group of hem izygotes w ith  DMD 
the mean activity was 9.99 nmol/ml/h 
significantly higher than in the control 
group. The AG level of DMD pa
tients, compared w ith th e degree of 
clinical severity showed a statistically  
significant positive correlation. At
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Table  I
Alpha-galaotosidase values of DMD 

patients, DMD gene carriers and controls
DMD p a tien ts

Case
No. Degree of 

clinical 
severity

AG
nmol/ml/h

CK
mU/ml

l 3 11.9 132

2 2 5.8 756

3 2 8.0 280

4 2 8.3 178

5 3 14.1 74

6 4 11.9 1000

7 4 7.9 300

8 3 9.3 78

9 3 8.9 340

10 3 6.1 1000

11 3 7.6 158

12 2 3.9 3160

13 3 7.7 1530

14 4 22.6 95

15 4 16.9 268

Mean: 9.99
S.D.: +4.71
p =  0.0001
Correlation coefficient between clin

ical severity and AG: 0.64
p =  0.0089
Correlation coefficient between AG 

and CK: —0.46
p =  0.08

the sam e time, AG a c tiv ity  and CK 
a ctiv ity  showed a nearly significant 
correlation in the DMD p atien ts. AG 
a ctiv ity  of the DMD gene carriers 
was also significantly increased in 
com parison with the control group, 
but 50%  of the cases exam ined  
showed an overlap; in the remaining 
50% a marked increase could be 
observed.

In  th e heterozygotes, th e CK and 
AG activ ities failed to show a signifi
cant correlation.

D iscussion

Dennis e t al. [2] discussed the use 
of CK for detecting severe X-linked  
muscular dystrophy carriers. N ichol
son et al. [7] investigated the effect 
of age on carrier-detection rates with  
CK: the detection  rate with a stan
dard CK assay was 53%, in the daugh
ters of know n carriers it  was 45%  
after correction for age. A much 
higher detection  rate, about 90% may 
be obtained in young carriers and 
thus seems to  be suitable for differenti
ation betw een carriers and non
carriers.

There is evidence that in carriers 
of the relatively  benign type of X- 
linked muscular dystrophy the serum  
CK level decreases with age [11]. 
This m ay also be true, though to  a 
lesser exten t, in carriers of DMD [6].

Table 1 ( continued )

Case
No.

DMD gene carriers

AG
nmol/ml/h

CK
m U /m l

1 4.0 223

2 25.5 15

3 7.9 228

4 15.7 40

5 17.4 149

6 5.8 59

7 6.2 56

8 7.2 5.9

Mean: 11.21
S.D. ±7.52
Correlation coefficient between AG 

and CK: —0.42 
p =  0.29 

Controls (n= 21)
AG, nmol/ml/h

Mean: 3.21
S.D.: ±1.64
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Information on the serum CK level 
of the normal daughters of a consul- 
tand might be helpful in counselling
[10]. A modification was given of 
the original density function formula 
of Emery and Morton for estimating 
heterozygosity in X-linked DMD [3] 
which takes into account the CK 
level in the normal sisters and normal 
daughters of a suspected carrier in 
families where there is only one 
affected male.

As in the literature available we 
have found no report on AG activity  
examination in DM D patients, the 
present report seems to be the first 
to demonstrate the significant in
crease in AG activ ity  in the serum of 
hemizygotes and of possible gene 
carriers for DMD.

Although a negative correlation was 
found between CK and AG activity, 
at the same time the AG activity  
corresponds better to  the degree of 
clinical severity; there seems to be 
a positive correlation between them.

It is well-known that the serum CK 
activ ity  is increased in not more 
than two thirds of the gene carriers. 
Thus genetic guidance is difficult 
since one third of the carriers cannot 
be detected. Still, investigation of the 
AG activ ity  may provide further clues 
concerning the gene carriers.
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Antinuclear factor, smooth and striated 
muscle antibodies in Duclienne-type m uscular

dystrophy
Aranka L ászló, J  H u d á k , Éva Szabó, L  Varga

Department of Paediatrics, First Department of Medicine, and Department of 
Dermatology, Szeged University Medical School, Szeged, Hungary

Antinuclear factors and antibodies to smooth and striated muscl0 
were studied by the indirect immune fluorescence method in the sera of 19 
children suffering from progressive muscular dystrophy.

In 47% of the patients antinuclear factor positivity, in 65% anti 
smooth muscle antibody positivity, and in 26% antistriated muscle antibody 
positivity was found.

Antibody to striated muscle лгав present in patients with serious 
advanced dystrophy and in patients unable to walk, while anti-smooth 
muscle antibody occurred in less serious cases, too. On the basis of the results, 
it is concluded that in genetically determined progressive muscular dystrophy 
a secondary autoimmune process develops owing to the degeneration of 
muscles as the disease progresses.

Duchenne muscular dystrophy 
(DMD) is a genetically determined, 
X-bound recessive hereditary myo
pathy, the primary biochemical de
fect of which is not known. There 
is some evidence pointing to a mem
brane defect, as for instance is the 
case of muscle tissue, platelets, and 
erythrocytes [1, 8, 15, 16, 17, 21]. 
Several authors [20, 24] have in
vestigated the properties of the eryth
rocyte membrane in DMD patients 
and obtained conflicting results. 
Percy and Miller [19] found patholog
ical deformability, Fisher et al. [10] 
and Lloyd and Nunn [14] increased 
fragility, Howland [12], Dise et al. 
[7] increased permeability for the 
ions К  and Ca.

The immunological condition of 
DMD patients is unclear. As a work
ing hypothesis we assumed that in the

genetically determined myopathy the 
myoglobin which reaches the blood 
from the disintegrating muscle fibres, 
would trigger a secondary immunolog
ical process.

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

Examination of the antinuclear factor 
(ANF) and the antibodies to smooth 
muscle (SM) and striated muscle (STM) 
was carried out by the indirect immune 
fluorescence method (IIF) [4] in the sera 
of 19 children with DMD and 24 control 
children free from autoimmune disease 
and DMD. For determination of antinu
clear factor, rat liver and kidney tissue, for 
determination of antibodies to striated 
muscle the quadriceps muscle of rats 
were used as substrate, and for the dem
onstration of antibodies to smooth 
muscle the fundus ventriculi o f the rat 
was used. The immune fluorescent kit of 
Hyland Co., Costa Mesa, Calif. Cat. No.
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Table I

Anti-nuclear-antibody (ANF), smooth-muscle-antibodies (SMA) and striated-muscle- 
antibodies (STMA) in control children

Number Age, year
ANF SMA STMA

+ — + -  + —

24 6.6±2.3 1
(4%)

23 1 
(96%) (4%)

23 0 
96%) (0%)

24
(100%)

T a b l e  II

ANF, SMA and STMA in the serum of Duchenne muscular dystrophy patient

Oase ANF SMA STMA Duration of DMD,
No. + — + — + — years

1 13 + + ± 5

2 i l + + + — 4
3 и — — — 6*
4 8 + — — 4
5 12 + — — 4
6 10 — + + + + 5*

7 8 — + + + 5*

8 12 — + + — 5

9 9 — + + + 6*
10 8 — + — 4**

11 12 — + + + 8**
12 8 + + + — 3
13 18 + + + + 15*
14 2 — — — 3
15 12 + — — 4
16 8 + + +  ± ± 4
17 5 — — — 2

18 12 — — — 3
19 5 + + + — 1

X =
S.D. =

9.94 n =  9 
3.11 47.36%

n =  10 
52.64%

n =  12 n =  7 
64.5% 35.84%

n =  5 n =  12 
26.31% 63.16%S.

5  =  4.79 
D. =  2.92

X2 =  8.37 хг =  14.19
p <  0.01 p <  0.01

К coef — 0 .0 1  Kcoef 0 -3 1
T =  0.081 T =  1.389
p >  0.1 p >  0.10

* unable to walk 
** serious walking difficulty

+ n = 2  
10.53% 
Kcoef. 0.74 
T =  4.57 
p  =  0.00031
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6-73-00-10 was employed. Cryostat sec
tions 2-4 /nil thick were prepared from the 
organs. The sections were incubated first 
in serum diluted 1:28, then with FITC- 
labelled polyvalent antihuman immune 
globulin conjugate (6E-ShAu-IgGAM- 
FITS, Human, Budapest) diluted 1:32 
at room temperature in a wet chamber. 
In the periods of incubation and after 
staining with fluorescein, the preparations 
were washed with Nairn buffer, and finally 
a mixture of glycerol and water 1:1 was 
added and the preparation was covered 
with a со verglase. Optimum dilution of 
the serum samples and the fluorescein 
conjugate was determined by chessboard 
titration. Evaluation was made with a 
Zeiss-Fluoval type immune fluorescence 
microscope (Zeiss-Fluo II. No. 685193, 
Carl Zeiss, Jena, GDR) with a B-221 g 
filter as primary filter, and a D-287 g 
filter as secondary filter.

Unstained preparations and prepara
tions incubated only with fluorescein con
jugate were used as controls.

R e s u l t s

Table I shows the data of the 
control group. It can be seen that 
while A N F and SM positiv ity  was

found in 4.17%  of the cases, all the 
serum samples proved negative for 
anti-STM antibodies. The data for 
the DMD patients as well as the age 
of the patients and the period of 
existence of DMD as reckoned from 
the appearence of the clinical sym p
toms are given in Table II. The sera 
of the diseased children showed A N F  
positivity in 47.36% (Fig. 1), SM 
positivity in 65.4% (Fig. 2), and 
STM positiv ity  in 26.31% (Figs 3 
and 4). The percentile incidence of 
ANF positiv ity  and SM positivity  
proved significantly higher in the yl 
test than in the control group. Among 
the antibodies examined, the correla
tion coefficient, calculated with the 
period of existence of DMD showed 
a significant correlation w ith the anti- 
STM antibodies.

D isc u ssio n

Indirect immune fluorescence exam 
ination showed that the occurrence 
of anti-A N F and anti-SM antibodies

Fig. 1. ANF-indirect immune fluorescence (IIF) of rat lip muscle, x  500
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F ig . 2. Smooth muscle IIF  positivity in fundus ventriculi of rat. X 500

F ig . 3. Striated muscle (sarcolemmal, subsarcolemmal) IIF positivity in 
sternocleidomastoid muscle of rat. X 500

Acta Paediatrica Hungarica 24, 1983
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was significantly more frequent in 
the sera of DM D-patients than in the 
control group. W ith progression of 
the disease, anti-STM circulating anti
bodies could be demonstrated in the 
sera of the patients. Persisting SM 
antibodies can be demonstrated in 
titres above 1:800 in chronic aggres
sive hepatitis; temporary low-titre 
SM occurs in upper respiratory in
fections [22], acute viral hepatitis [9], 
infectious mononucleosis [1], and 
CMV infection [2]. SMA and ANF  
are pathogenic for lupoid hepatitis.

Anti-striated muscle antibodies oc
cur in titres above 1:60 in myasthenia 
associated with thym om a, less fre
quently in polym yositis [13, 18,
23].

Peers et al. [18] testing glycerin- 
ated myofibrils by immune fluores
cence technique, demonstrated anti- 
skeletal and heart muscle antibodies 
in the sera of patients suffering from 
myasthenia gravis. Inside the muscle 
they observed a striational reaction. 
These antibodies are heterogeneous in 
thymoma; they can be demonstrated  
also in penicillamine-treated rheuma
toid arthritis. Strauss et al. [23] 
found a com plem ent-fixing globulin 
fraction bound to  striated muscle in 
the sera of m yasthenia gravis pa
tients. The serum of one patient 
suffering from paroxysmal m yoglo
binuria also bound the complement. 
The serum of a patient with acute 
dermatomyositis produced sarcolem- 
mal fluorescence on skeletal muscle in 
the presence of guinea pig complement 
and fluorescein-labelled rabbit anti
guinea-pig com plem ent. Storch [22]

em phasized that the cytoplasm ic com
ponents of skeletal and heart muscle 
and the subsarcolemmal and sarco- 
plasm atic reticulum can be regarded 
as skeletal muscle antagonizing target 
antigens; biochemically m yosin ,heavy  
m eromyosin and actin come into  
consideration as antigens. The anti
bodies are considerably tissue-specif
ic, b ut at the same time not species- 
specific. Antibodies of the SH type  
reacting to  skeletal and heart muscle 
do not bind complement, while those 
of the S type react only to  skeletal 
muscle and do bind com plem ent [3]. 
Caspary e t al. [4] detected no sta 
tistica lly  significant difference in re
gard to  antimyosin antibodies be
tween the controls and the patients  
suffering from polym yositis, muscular 
dystrophy (myotonic dystrophy, fa- 
cio-scapulohumeral dystrophy, limb- 
girdle dystrophy) and neurogenic 
muscle atrophy. Immunoconglutinin  
was more frequent in the sera of 
patients w ith  polymyositis and neuro
genic muscle-wasting than in the  
controls, whereas the m uscular-dys
trophy sera showed no significant 
variation from the normal. In  the  
absence of evidence for an im m uno
logical basis of these disorders, the 
antibody response is not specific; 
it rather seems to reflect the indirect 
effect of a damage to muscle tissue.

The present results seem to  prove 
our assum ption that in primarily  
genetically determined DM D a se
condary immunological process de
velops in connection with the degener
ation of the muscles as the disease 
progresses.
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Changes in cardiovascular risk factors 
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Diabetic children in a holiday camp were divided into two groups 
according to physical activity. In the active group a significant elevation 
of HDL-cholesterol and a highly significant decrease in total/HDL-choles- 
terol ratio were observed. In the inactive group similar but non-significant 
changes occurred.

No appreciable changes were observed in the serum albumin level 
but the fasting FFA level decreased in both groups, more markedly in the 
active group. Therefore, the FFA/albumin quotient and also body fat 
percent decreased considerably in the active group while in the inactive 
group there were no significant changes.

Micro- and macroangiopathy is a 
well-known complication of diabetes. 
Hyperlipoproteinaemia [1] caused by 
high triglyceride and variable choles
terol levels and accompanied by a 
low high density lipoprotein (HDL) 
cholesterol level in the plasma [II]  
is a common finding in juvenile, in
sulin-dependent diabetes. An impor
tan t role has been attributed to the 
deranged lipid and lipoprotein status, 
especially to the high total/H D L  
cholesterol quotient in the pathogene
sis of atherosclerosis [2, 6, 10, 11].

The angiopathy is also related to 
well-documented changes in haemo
stasis, developing by altered function
ing o f the prostacyclin (PG I2) system . 
On platelets, P G I2 has an antiaggre
gatory effect enhanced by albumin 
and inhibited by free fa tty  acids 
(FFA ). The FFA/albumin quotient 
is a good indicator of this process; 
a high value represents an increased 
risk of vascular complications [7, 9].

In this study we describe observa
tions on changes of the FFA/album in  
and total/H DL cholesterol quotients 
in diabetic children participating in 
a holiday camp.

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

During summer 1982, a three-week 
holiday camp for diabetic children was 
organized in Hungary. Of the children 26 
(16 boys and 11 girls) were selected for 
study. Their mean age was 13.22 +  1.27 
years. The mean duration of diabetes was 
4.32 +  2.63 years. They were on a regulated 
but flexible diet consisting o f 50% carbo
hydrate, 20% protein and 30% fat; the 
diet contained saturated and unsaturated 
fatty acids in the desirable ratio (1:1.76).

Skinfold thickness was measured with 
Holtain caliper at five different sites of 
the body’s right side in all children on the 
first and last day of camping. From these 
values percent body fat content was 
calculated by the method o f Parizkova 
and Roth [8]. The children were grouped
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as active or inactive according to the 
opinion o f the physician and the pedagogue 
leading the camp. As active, 13 boys and 
3 girls were qualified; these children parti
cipated in all physical activity programmes 
offered while 2 boys and 8 girls with 
much less physical activity were regarded 
as inactive.

On the first and last mornings of the 
camping holiday, before the injection of 
insulin, untreated and heparinized biood 
samples were taken and immediately 
transported to the laboratory in a portable 
refrigerator.

Triglycerides were determined by the 
method of Laurell, total and HDL- 
cholesterol enzymatically, FFA by the 
method of Dole, and albumin by radial 
immune diffusion. All concentrations were 
expressed in mmol/1.

From the data the quotients of total/ 
HDL-cholesterol and FFA/albumin were 
calculated. The mean values obtained 
for the first and last days were compared 
by the i-test.

R e su lts

Table I shows the means an'd 
standard deviations obtained on the 
first and last day, separately for the 
active and the inactive group. As 
reported earlier [2] no appreciable 
changes in the level of HbAlc occurred 
in the course of the holiday. In the 
majority of cases insulin dosage had 
to be reduced because of hypoglycae- 
mia. The diet was flexible, and this 
allowed a certain liberalism. For all 
children there were days with glyco
suria exceeding 20 g/day.

The mean triglyceride level decreas
ed in the active group, the difference 
was, however, not significant statis
tically. In the inactive children there

was a statistically  significant increase 
(p <  0.01). Total cholesterol exhibit
ed a slight, statistically insignificant 
increase in both groups, a finding ex 
pected on the basis of data in the 
literature, HDL-cholesterol increased 
in both  groups as expected [6, 11]. 
In the active group this latter change 
attained the level of high significance 
(p <  0.001) while for the inactive 
children it  remained insignificant. 
Since a relationship between HDL- 
cholesterol and physical activ ity  had 
been shown previously [9, 10], our 
grouping of the children seemed 
justified.

Consequently, similar changes were 
encountered in the total/H DL-cho- 
lesterol quotient: an insignificant
increase in the inactive and a signif
icant increase (p <  0.05) in the active  
group.

The fasting FFA levels decreased in 
both groups significantly, the change 
was, however, more pronounced in  
the active group (p <  0.001) than  
in the inactive children (p -< 0.05).

N o appreciable changes in serum  
albumin were observed; a modest 
increase occurred in the active group. 
The FFA/album in quotient exhibited  
a marked decrease (p <  0.001) in 
the active group while there were no 
significant changes in the inactive  
group.

B ody fat percent calculated from 
the skinfold measurements showed 
no change in the inactive children 
while in the active group it decreased 
markedly (p <  0.001). This points 
to a sharp increase in lean body mass 
in the active group, which m ay be
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T a b le  I

Means and standard deviation in the active and inactive group

A ctive In active

Before A fter Before A fte r

cam ping cam ping

Triglyceride 1.05 ±0.27 0.89±0.30 0.96 ±0.17* 1.42 ±0.59
Total cholesterol 4.70 ±0.66 4.96 ±1.21 4.94 ±0.40 5.51 ±0.98
HDL-cholesterol 0.86 ±0.19*** 1.03 ±0.21 0.98 ±0.12 1.11 ±0.26
Total/HDL-choles

terol 5.73 ±1.50** 4.87 ±1.09 5.10 ±0.84 5.13 ±1.18
FFA 0.816±0.156*** 0.588±0.127 0.822±0.141** 0.662±0.221
Albumin 0.607±0.059 0.636±0.067 0.667±0.071 0.667±0.083
FFA/albumin 1.35 ±0.23*** 0.88 ±0.21 1.23 ±0.19 0.98 ±0.25
Percent body fat 24.78 ±4.12*** 21.87 ±4.43 27.03 ±6.39 25.69 ±6.93

* p <  0.01, ** p <  0.05, *** p <  0.001

ascribed to the physical activity. This 
too showed that our grouping was 
adequate.

D isc u ssio n

For the pathogenesis of arterio
sclerosis there are two theories. The 
older hypothesis emphasizes the role 
of blood lipids and lipoproteins. 
There are nowadays doubts about the 
importance of hypertriglyceridaemia 
while the pathogenetic role of very low 
density lipoprotein and low density 
lipoprotein and the protective effect 
of HDL-cholesterol have been fully 
established [10, 11]. Therefore, an 
elevation of the total/HDL-cholesterol 
ratio is a well-based risk factor pre
dicting angiopathy. The haemostasis 
hypothesis underlines the role of 
platelet aggregation, the first step

of coagulation provoked by  endothe
lial damage. The process m ay be 
influenced by prostaglandins, oxygen
ated  derivatives of arachidonic acid; 
throm boxane A 2 liberated in  p late
lets, promotes aggregation w hile it is 
inhibited  by prostacyclin (P G I2). 
Equilibrium  between the tw o com 
pounds is the basis of the regulation  
of c lo ttin g  [7].

I t  has been shown both in vitro [7] 
and in vivo [4] and in also morpho
logical studies that the catabolism  
of P G I2 is enhanced by F F A  and 
inh ib ited  by albumin. As a conse
quence, the FFA/albumin quotient 
is an appropriate indicator in this 
respect, and a high value foretells 
angiological complications [10].

In  a previous paper we have 
described the favourable effect of a 
holiday camp on the working capac
ity  o f diabetic children. The two
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quotients improved much in the 
active group while in the inactive 
diabetic children total/HDL-choles- 
terol rem ained unchanged and only 
an insignificant improvement ensued 
in the FFA/album in quotient.

U nfavourable fasting F F  A and 
cholesterol levels may also be attribut
ed to  poor insulin dosage. When 
insulin doses are adequate, a high 
level o f H DL-cholesterol and albumin 
reflect a favourable metabolic and 
vascular situation. Metabolic altera
tions provoke rapid changes in the 
FFA  and HDL-cholesterol level while 
serum cholesterol and albumin are 
less sen sitive  and follow the changes 
more sluggishly.

In th ese children, physical activ ity  
increased the level of HDL-cholesterol 
and reduced the body fat content. 
The im provem ent of the total/H DL- 
cholesterol quotient is attributed ex
clusively to the favourable changes 
in H DL-cholesterol.

Favourable changes of the FFA /al
bumin quotient were encountered in 
both groups. The more important 
factor was the decrease in FFA  
concentration. Here also, the better 
result was achieved in the active 
group.

There was a certain parallelism in 
behaviour between the two quotients. 
This suggests that the FFA/album in  
quotient or, since the serum albumin 
level rem ained unchanged, the FFA  
concentration too is a good indicator 
of th e  condition of the diabetic 
patient.

In  th e  active group a slight decrease 
in th e mean triglyceride level was

seen w hile an insignificant increase 
occurred in the inactive group. S ystem 
atic estim ation of the triglyceride 
levels is o f outstanding im portance 
in the management of diabetes. If 
the insulin  action comes short, lipo- 
proteinase activity decreases, thus 
leading to  an increase in the very low  
density lipoprotein triglyceride level 
[5]. This explains why we found  
significantly higher levels in the in 
active group.
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Glucocorticoid receptors in circulating 
lymphocytes of prem ature infants and new borns
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The number and affinity of glucocorticoid receptors in lymphocytes 
of newborns and prematures were determined by a whole cell 3H-dexa- 
methasone binding assay. Mean receptor numbers were, 1768 +  245/cell in 
cord blood, 2758 +  307/cell in mature newborns and 2025+485/cell in 
prematures. Three of the premature babies died with hyaline membrane 
disease (HMD). They had not been treated prenatally with dexamethasone 
and no specific binding was measurable in their lymphocytes, suggesting 
that the lack of receptors might be one of the causes of HMD

Recently it  has been established  
that several mammalian tissues d is
play a significant number of gluco
corticoid receptors [1, 3, 5, 12, 20]. 
Receptors have been analysed also 
in a number of diseases [5, 9] and 
correlations have been found in sev
eral cases between receptor number 
and the clinical outcom e [11].

H yaline membrane disease (HMD) 
is a major cause of neonatal mortality, 
especially in premature infants. Gluco
corticoids are known to accelerate 
maturation of the lungs and they have 
been administered as prenatal therapy 
in  recent years. Since the introduction  
of this therapy, the frequency and 
m ortality of HMD have significantly  
been reduced [18].

Our aim was to compare the number 
of glucocorticoid receptors in periph
eral lym phocytes of healthy term  
newborns, prematures, and of babies 
suffering from HMD. It was hoped 
that based on this kind of data, it  
will be possible to  tell in retrospect

why prenatal glucocorticoid therapy  
for the prevention of HM D was 
successful in some cases, but not in 
others.

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

Patients

The patients were 20 mature newborns 
and 20 prematures of 32.7 +  2.17 weeks 
gestational age. Blood samples were taken 
from a peripheral vein, sometimes through 
the umbilical catheter 48-72 h after birth, 
at 8 o’clock a.m. Clotting was inhibited 
by heparin. Umbilical blood samples were 
taken also from ten normal babies deliv
ered without complication. Ten out of the 
20 prematures had been treated with 
steroid in the prenatal period; in this case 
the mother was given 16 mg of dexametha
sone intramuscularly once, 47+ 2 .3  h 
before delivery. The deliveries were vaginal 
except in two cases where Caesarean sec
tion was performed. The 20 newborns 
were healthy, but of the 20 prematures 
only 4 were symptom-free. Of the rest, 
3 suffered from bronchopneumonia, 4 
from HMD I-II, 3 from HMD III-IV ,
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2 from wet lung syndrome, 1 from hyper
viscosity syndrome, and 3 had hyperbili- 
rubinaemia of which 2 needed an exchange 
transfusion.

The diagnosis of HMD was established 
on the basis of the clinical signs, X-ray 
findings, blood gases and the pH [17].

Chemicals
(l,2 -3H)-dexamethasone (specific activ

ity 1.48 TB q/m ol) was obtained from the 
Radiochemical Centre Amersham, UK, 
unlabelled dexamethasone from Sigma. 
All other chemicals were obtained from 
Reanal, Budapest, Hungary.

Binding assays
Determination oj dexamethasone binding 

in whole cells. Blood was separated by 
Ficoll-Uromiro density gradient centri
fugation [4], then washed with Hank’s 
medium. Separated lymphocytes, l - 4 x  106/  
tube were incubated in Hank’s medium

containing 3H-dexamethasone at different 
concentrations, at 37 °C for 30 min. The 
amount of non-specifically bound 3H- 
dexamethasone was determined by in
cubation in the presence of a 500fold 
excess of non-labelled dexamethasone. 
Specific binding was calculated as the 
difference in radioactivity of samples 
incubated with and without non-labelled 
dexamethasone. The number of binding 
sites per cell was determined using a single 
saturating concentration of dexamethasone. 
Dissociation constants were obtained from 
Scatchard analysis [15] of the data (Fig. 
1). The radioactivity was measured with 
Nuclear Chicago ISOCAP 300 radio- 
spectrofluorometer.

R esults

Receptor number per cell was the 
lowest, 1758±245/cellin, lymphocytes

F ig. 1. Determination of dissociation rate constants. Lymphocytes of 4 healthy newborn 
babies were pooled in order to obtain enough cells for performing saturation analysis. 
Concentration of dexamethasone varied between 2.6 and 50 nM. The inset shows Scatchard 

transformation of the data. K d =  6.23 nM
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T a ble  I

Glucocorticoid receptors in lymphocytes of premature infants

No® Sex Gestational Weight Diagnosis Steroid receptors Mean . SEM
age, weeks at birth per cell

1 M 35 1650
2 F 34 2300
3 F 33 1900
4 M* 33 2005
5 F 34 1850
6 F 36 2130
7 F 34 1750
8 M» 31 1300
9 F* 31 1300

10 F 36 2050

11 F 34 1800
12 M 26-27 1300
13 F 31 1550
14 M 32 1950
15 M 31 1600
16 M 34 1950
17 M 36 1950
18 F 28 1290
19 F 29 1440
20 M 35 I860

Bronchopneumonia
Hyperbilirubinaemia
Bronchopneumonia
HMD III-IV
HMD I-II
HMD II
Prematurity
HMD III-IV twin A
HMD III-IV twin В
Prematurity

HMD II 
HMD II
Hyperbilirubinaemia
Hyperbilirubinaemia
Wet lung syndrome
Prematurity
Bronchopneumonia
Prematurity
Hyperviscosity syndrome 
Wet lung syndrome

2772
1029
2700

not measurable 
2304
1324 1446±386
1195

not measurable 
not measurable 

3132

192
734

1122
4874
6528
1611 2604±726
1612 
907

2600
5860

The number of glucocorticoid receptors in lymphocytes of prematures was deter
mined as described. Nos 1 — 10: no prenatal steroid administration. Nos 11-20: mothers 
received 15 mg dexamethasone once 47+2.3 h before delivery. * =  died

obtained from the umbilical blood of 
mature healthy newborns. The mean 
receptor number of peripheral lympho
cytes of mature newborns amounted 
to 2758±307/се11. The mean receptor 
number of prematures was 2025^485/ 
cell. Within this, high values were 
found in babies treated with steroid 
prenatally: 2604±72б/се11, and the 
lymphocytes of prematures who had 
not been treated with steroid had 
only 1446±386 sites/cell. In this 
latter group specific binding activity 
was not measurable in 3 cases (Table 
I). All the three prematures suffered 
from serious HMD III-IV  and died 
on the 3rd or 4th day of life. Their 
post mortem findings supported the 
clinical diagnosis. The mean receptor

number in lymphocytes of the 7 
prematures, who had not been treated 
with steroid and survived, was 2064± 
256/cell. It was striking that even in 
babies with steroid therapy a rather 
low receptor number was observed 
in three cases. Two of them suffered 
from HMD II, and one baby was 
healthy.

D iscussio n

Ballard and Ballard [1, 2] and 
Giannopoulos et al. [7, 8] examined 
the glucocorticoid binding in fetal lung 
tissues. The presence of high affinity 
dexamethasone binding sites has been 
demonstrated in cytoplasmic extracts
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from the lung of fetal rats, guinea 
pigs, rabbits, further from lungs of 
normal human neonates, but not in 
lungs of prematures with HMD. In 
spite of the success of prenatal gluco
corticoid treatment in HMD therapy, 
it cannot be applied in every case 
because of maternal contraindications. 
On the other hand, sometimes serious 
HMD develops in spite of prenatal 
maternal steroid administration.

The steroid receptors of the lung of 
living human newborns or prematures 
cannot be determined, since no tissue 
samples can be taken. According to 
Okret et al. [14] the glucocorticoid 
receptors in different tissues of the 
same individual are immunologically 
similar. Their expression might also 
be related in certain cases. Tor this 
reason we examined glucocorticoid 
binding in peripheral lymphocytes. 
A mean receptor number of periph
eral lymphocytes of mature healthy 
newborns was 2758±307/cell (Kd: 
6 .2 3 x lO _9M) and a similar number 
was observed in lymphocytes of 
premature infants treated prenatally 
with dexamethasone.

We are not aware of any previous 
data in the literature on glucocorti
coid binding in lymphocytes of new
born and premature infants. Accord
ing to our results, the receptor content 
of the lymphocytes of the newborn 
is slightly lower than that found in 
adults while their affinity for dexa
methasone is about the same [6, 10, 
11, 13, 16, 19]. Homo et al. [10] found 
that the number of steroid receptors

and the glucocorticoid sensitivity 
was dependent on different param
eters such as the immunological 
nature of the cell, the degree of 
maturation and differentiation, and 
the stage of proliferation.

We could find no correlation be
tween receptor number and gestation
al age, birth weight or sex. Ballard 
and Ballard [2] could not demonstrate 
specific binding sites in the lungs of 
prematures who died with HMD. In 
agreement with this, no specific 
dexamethasone binding activity could 
be measured in our three serious HMD 
cases with fatal outcome. This find
ing suggests that their lymphocytes 
either contained no glucocorticoid 
receptors, or only immature, inactive 
form. Perhaps a defect in hormone 
binding may be the cause of the lack 
of surfactant in the lungs and in turn 
of the occurrence of HMD. The num
ber of receptors in lymphocytes of 
the surviving prematures with stage 
I-II HMD was lower (1131/cell) than 
that of healthy premature babies or 
prematures suffering from other dis
eases.

In our opinion the glucocorticoid 
binding capacity of lymphocytes may 
mirror the binding of glucocorticoid 
in the lung tissue and may possibly 
be of diagnostic value.
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J H e n k e r , M Zu g e h ö r , J M o r r en z

Department of Paediatrics, Carl Gustav Carus Medical School, Dresden, and Institute of 
Medical Microbiology and Epidemiology, Medical School, Magdeburg, GDR

The diagnostic value of demonstrating reticulin antibodies in children 
affected by coeliac disease is discussed. The antibodies were shown by 
immunofluorescence in 201 serum samples of 82 patients during the initial 
phase, during gluten provocation after several months of gluten-free diet. 
Demonstration of reticulin antibodies is not useful in screening for coeliac 
disease in patients suspect of the condition since both false positive and 
negative results occur in spite of the high sensitivity of the test. Determina
tion of the antibodies is, however, a useful guide in dietary control. The 
antibodies discriminate coeliac disease from cow’s milk protein intolerance.

The jejunal mucosa fulfils two princi
pal tasks, viz. absorption of nutrients 
and defence against macromolecules 
and microorganisms. Normally, prod
ucts of intraluminal digestion are 
either absorbed, sometimes after fur
ther cleavage occurring in the micro
villi, or repelled by the jejunal mucosal 
barrier* Therefore, any mucosal dam
age may be accompanied by absorp
tion of nutritional antigens and pro
duction of antibodies against them. 
In children, cow’s milk protein, gliadin 
and reticulin are the most frequent 
nutritional antigens. Governa et al. 
[5] have shown that reticulin anti
bodies are directed more against 
nutritional reticulin rather than the 
reticulin of the own body. The most 
frequent cause of severe jejunal 
mucosal damage of children is coeliac 
disease.

Since the appearance, course and 
disappearance of antibodies against 
nutritional antigens depend much 
on the condition of the jejunal mu
cosa, it may be anticipated that

determination of these antibodies 
might be helpful in controlling the 
disorder by diet. In previous studies 
[6, 17] we could show that this was 
particularly true for reticulin anti
bodies. Production of antibodies 
against nutritional antigens in coeliac 
disease is an epiphenomenon, it has 
thus nothing to do with the ultimate 
pathogenesis of the disorder.

In this paper we report on the 
results obtained in a large number 
of patients.

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

Reticulin antibodies were determined 
in 201 serum samples taken from 82 
children aged 7 months to 17 years, in 
various phases of coeliac disease (Tables
I, H).

The diagnosis of coeliac disease was 
based upon the clinical and jejunal biopsy 
criteria o f the European Society for Pae
diatric Gastroenterology and Nutrition [8],
i.e. a typical history, laboratory findings 
and a subtotal villous atrophy in the jejunal 
biopsy specimen. Serial jejunal biopsies

4* Acta Paediatrica Hungarica 24, 9183
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T able I
Number of patients and sera examined for retioulin antibodies

No. of patients No. of sera

Children with coeliac disease 82 201
Children with acute or chronic intestinal disease 96 96
Children without intestinal disease 32 32

T able  I I

R e t i c u l in  a n t ib o d y  t i t r e s in  c h ild re n  w ith  c o e lia c  
c o n d it io n s

d ise a se u n d e r  v a r io u s n u t r i t i o n a l

Group
Titre I

n=31
II

n=143
III

n = 27
IY

n=96
V

n = 32

1280 2 — — — —

640 1 — 1 — —
320 10 — — — —
160 2 — l — —

80 4 — 4 — —
40 2 4 12 3 —

20 7 6 3 4 —
10 — 6 2 4

less th a n  10 3 127 4 85 32

P e rc e n ta g e  o f positive

se ra 90.3 11.2 85.2 11.5 0

P e rc e n ta g e  of negative

se ra 9.7 88.8 14.8 88.5 100

Group I: no diet (initial phase)
Group II: at least three months gluten-free diet 
Group III: at least three months gluten provocation 
Group IV: controls with aspecific intestinal symptoms 
Group V : controls without intestinal disease

were not considered necessary for the 
initial diagnosis. For histological stereo- 
microscopic classification Shmerling’s typ
ing [13] was used: Type I (normal), Type 
II (partial villous atrophy), Type III 
(subtotal or total villous atrophy).

The control group consisted of 96 children 
aged 5 months to 14 years, admitted for

acute or chronic intestinal disease, in 
whom coeliac disease was excluded by 
the subsequent course of the disease. 
In some of these patients jejunal biopsy 
was also done; normal or slightly altered 
jejunal mucosa was the finding in each 
case. Only 5 children with confirmed cow’s 
milk protein intolerance exhibited moder
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ate or severe mucosal changes of Type II 
or III. Another control group comprised 
32 children aged 6 months to 12 years: 
with no intestinal symptoms or complaints.

Sera were deep-frozen immediately after 
taking the blood sample and kept at 
— 20 °C until determination. The person 
performing the serological work was not 
aware of the diagnosis.

For reticulin antibody determination 
frozen sections of guinea-pig kidneys 
were incubated with the sera diluted 
1:10 and stained with FITC labelled goat 
antihuman globulin produced by the State 
Institute for Immune Preparations and 
Culture Media, Berlin. The preparations 
were then examined in a microscope 
Fluoval I, of Carl Zeiss, Jena, GDR. Sera 
exhibiting positive fluorescence in the 
tubular basal membrane and Bowman’s 
capsule were subsequently titrated.

R esults

Results are shown in Table II. 
Reticulin antibodies could be dem
onstrated in 90.3% of children with 
recent, untreated coeliac disease while 
a positive test was obtained in 11.2% 
of children affected by coeliac disease 
and treated for at least three months. 
In children in whom after at least 
three months gluten provocation was 
performed, positivity was again as 
high as 85.2%. Reticulin antibodies 
were present in 11.2% of children 
affected by aspecific intestinal dis
eases, the highest titre was 1:40. In 
6 out of the children with a posi
tive test for reticulin antibody a 
jejunal biopsy was carried out; in 
two children the histology was nor
mal, two had moderate cellular in
filtration accompanying normal vil
lous findings and again two exhibited 
partial villous atrophy.

In none of the 5 children with 
proven cow’s milk protein intolerance 
was a reticulin antibody demon
strable although the blood samples 
were obtained in the acute phase of the 
disease and jejunal changes of Type II 
or III were seen in all the 5 patients.

In the healthy children without any 
intestinal symptom or complaint no 
reticulin antibodies were found.

In a number of sera gluten anti
bodies were determined for compari
son of the sensitivity and specificity 
of the two tests; the results will be 
published elsewhere.

D i s c u s s i o n

Prevalence of reticulin antibodies 
in coeliac disease is between 33 to 93°/0 
[2, 4, 6, 10, 12]. The frequency is 
higher in children than in adults. 
In two earlier studies we observed 
a frequency of 70 and 79%, respec
tively, in children affected by coeliac 
disease and exhibiting total villous 
atrophy [6, 17]. The higher percentage 
(90.3%) of positive findings in the 
present material was due to the fact 
that in the previous studies the titres 
were correlated to the actual type of 
mucosal alteration and e.g. in patients 
with Type III no difference was made 
whether they had florid coeliac disease 
or were provoked with gluten after 
a gluten-free diet. The technique was 
also more adequate in the present 
study.

In the course of gluten-free dietary 
treatment the antibodies disappear 
or at least show a marked reduction 
in titre; after at least three months
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of treatment only 11.2% of the sera 
were still positive. The persisting 
positivity can be explained by the 
observation that in some cases dis
appearance ensues only after four 
months or more. Of course, imperfect 
adherence to the diet could not be 
excluded, either.

On the basis of our findings it can 
be stated that determination of reti
culin antibodies is a useful indicator of 
the quality of treatment. In spite of 
the fairly high grade of specificity, 
i.e. only 11.5% of the sera obtained 
from children affected by non-coeliac 
intestinal diseases and none of the 
sera of children having no intestinal 
symptoms at all were positive for 
reticulin antibodies, the reticulin anti
bodies cannot be used for screening 
cases suspect of coeliac disease in 
order to find out in which patient 
should a jejunal biopsy be carried 
out: there are both false positive and 
false negative results. In addition, 
in suspect cases jejunal biopsy cannot 
be avoided since it may reveal other 
causes of malabsorption in addition 
to coeUac disease; thus, the test 
cannot be replaced by anything in 
the diagnostics of malabsorption.

In family studies, a search for 
reticulin antibody positive members 
may be useful: by this method symp
tom-free candidates for jejunal biopsy 
can be selected [7, 14, 15, 16]. It is 
also noteworthy that reticulin anti
bodies are present in a fairly high 
percentage of sera taken from patients 
affected by other disorders like der
matitis herpetiformis [4, 9, 11], rheu
matoid arthritis [9], Crohn’s disease

[1, 4], Sjogren’s syndrome [9] or 
heroin addiction [9]. However, up 
to now no case afflicted by cow’s 
milk protein intolerance with dem
onstrable reticulin antibodies has 
been described [3, 12, 17]; also in 
our own 5 patients with this condition 
no antibodies could be demonstrated 
although the blood samples were 
taken during the acute phase of the 
condition.
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Relationship between placental perfusion 
and endocrine param eters of pregnants 

in cases of intrauterine growth retardation
J D o s z p o d , MG C s á k á n y , M T ö r ö k , I G á t i

Department of Obstetrics and Gynaecology, Postgraduate Medical School, Budapest,
Hungary

The placental perfusion index (PPI) measured 1-27 days before 
delivery was compared with maternal urinary and serum oestriol (ОТ) 
and serum human chorial somatomammotropine (HCS) levels in the mothers 
of 24 newborns born with intrauterine growth retardation. No significant 
correlation between placental perfusion and the above endocrine parameters 
was found. Placental perfusion was not reduced in every case of intrauterine 
growth retardation. Mathematical analysis has shown that hit accuracy 
can be increased by the use of more endocrine parameters in pathological 
pregnancy.

Measurement of certain endocrine 
parameters is useful in the prenatal 
diagnosis of placental insufficiency 
and in monitoring pathological preg
nancies. Determination of urinary 
steroid excretion offers information 
about the fetoplacental unit and the 
maternal serum level of some proteo- 
hormones may supply information 
concerning the condition of the pla
centa. In our department the daily 
excretion of oestriol and of maternal 
serum oestriol levels (ОТ) and of 
maternal serum human chorial soma
tomammotropin (HCS) is a routine 
measurement. Earlier we have shown 
that serum HCS and ОТ levels were 
lower in pregnant mothers who subse
quently gave birth to babies with 
intrauterine growth retardation.

Measurement of placental perfusion 
is another method which has proved 
useful in prenatal diagnosis of intra

uterine malnutrition. Decreased pla
cental perfusion has been incrimi
nated for placental insufficiency and 
regarded as the first sign of incipient 
placental failure [1, 2].

In the present study we have 
attempted to clarify whether there 
was a relationship between changes 
in endocrine parameters and in pla
cental perfusion in pregnant mothers 
giving birth to malnourished babies.

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

A retrospective comparison of maternal 
serum and urinary oestriol excretion, and 
serum HCS with placental perfusion 
values was performed in mothers of 
babies born with intrauterine growth 
retardation between 1 June, 1981, and 
31 May, 1982, in whom placental perfusion 
had been determined 1-27 days prior to 
delivery. Only cases with an exactly 
known gestational age were included in 
the study.
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Among the 24 oases, in 8 mothers gesto
sis of variable severity was the cause of 
the intrauterine malnutrition, one mother 
had diabetes mellitus. Fifteen mothers 
were free o f  symptoms and complaints. 
Grading o f the severity of gestosis was 
carried out by the gestosis index recom
mended by the World Health Organiza
tion.

All retarded babies had a birth weight 
lower than the 10 percentile value for the 
corresponding gestational age and neo- 
natological examination revealed physical 
signs o f  intrauterine malnutrition in 
every case.

In additional 12 cases similar measure
ments were carried out because o f suspected 
intrauterine malnutrition but subsequent 
intrauterine development was normal and 
all babies proved to be eutrophic at birth: 
these babies served as control.

Placental perfusion was measured by a 
method using 113InCl3 [3]. A relative 
number, the placental perfusion index 
(PPI), can be calculated from the difference 
between the activity of radiation deriving 
from the placenta and from the placenta- 
free myometrium. In our experience values 
of P P I lower than 2 indicate a restricted 
placental perfusion and values below 1 
point to a situation threatening fetal life.

Oestriol was determined in 24 hour 
urine samples by our own method uniting 
the method of Ittrich modified by Kecskés 
et al and the method of Brown [4]. Serum 
oestriol was measured by the oestriol 
(total) R IA  kit of Amersham Laboratories, 
serum HCS by hCS/hPL test RIA kits 
of Pharmacia PhadebasR. The results 
were expressed in SI units.

Evaluation of the serum values was 
carried out by standard values indicated 
by the producing firm, for urinary ОТ 
we used our own standard value system. 
Values falling below the 2 SD limit below 
the mean were regarded as abnormal.

Additional tests (CTG, amnioscopy, 
repeated echography, amniocentesis for 
L/S determination, etc.) were done when
ever indicated.

R e s u l t s

Results are summarized in six 
tables. Tables I to III demonstrate 
the three groups of the material. 
Group 1 comprises dysmature cases 
without maternal toxaemia, Group 2 
dysmature cases with maternal tox
aemia and Group 3 is the eutrophic 
control group. In each table birth 
weight, gestational age at the time of 
measurement, the value of PPI and 
of the endocrine parameters obtained 
at the time of perfusion measure
ments (serum HCS and ОТ, daily 
excretion of ОТ) are indicated.

In the group comprising 16 dys
mature babies whose mothers had 
no toxaemia, less than 28 days 
elapsed between determination of 
endocrine parameters and placental 
perfusion on the one hand and birth 
on the other hand. PPI values below
1 were found in one case, values below
2 in four cases. Urinary oestriol 
excretion was low in 10, serum oestriol 
in 3 and serum HCS in 8 cases.

In the group of 8 dysmature babies 
whose mother had toxaemia determi
nations were carried out also within 
28 days prior to birth. Again, a PPI 
value lower than 1 was encountered 
in one case, values lower than 2 in 
four additional cases. Abnormally 
low oestriol excretion was found in five 
cases, low serum oestriol in one case 
while a low HCS value in four 
cases.

In the control group (12 cases) 1-63 
days elapsed between the measure
ments and delivery. PPI was higher 
than 2 in all cases, only one case each
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T a b l e  I

Endocrine parameters in dysmatures without maternal toxaemia (Group 1)

Serial 
number 
of case

Weight 
at birth 

g

Gestational 
age at time 

of measurement 
week

Interval between 
measurement 
and delivery- 

day
PPI HOB

A*g/ml
SeOT
ng/ml

Urinary ОТ 
ixmol/l

1 1 2 0 0 33 +  6 0 .9 8 0 .6 * 8 8 24 *

2 2 5 0 0 36 +  27 3 .0 2 2 .4* 1 0 2 52

3 199 0 39 +  6 3 .9 9 2 .6 * 1 5 0 55

4 2 6 0 0 39 +  6 3 .9 1 2 .0 * 2 8 * 35*

5 1 9 7 0 36 +  10 2 .2 5 5 .0 1 3 6 30*

6 2 6 0 0 38 +  1 3 .6 6 2 .7* 76 18*

7 1 1 0 0 37 +  7 1 .41 3 .3* 13 6 25*

8 2 6 6 0 38 +  11 1 .71 5.1 14 7 32*

9 2 4 0 0 36 + 2 5 3 .1 7 5 .0 15 3 42 *

10 2 6 0 0 38 +  7 2 .0 7 5 .5 5 5 * 62

11 1 8 1 0 35 +  10 1 .4 2 4 .4 9 4 40

12 I 8 6 0 37 +  6 2 .1 3 4 .0* 1 7 6 88

13 2 4 7 0 37 +  17 2 .4 8 3.8* 16 6 37*

14 2 6 0 0 38 +  10 3 .0 1 4 .7 6 6 * 44 *

16 2 6 6 0 34 + 2 4 1 .8 8 4 .2 7 5 23 *

16 2 6 0 0 39 +  4 3 .7 1 6 .2 1 0 4 96

* abnormally low value

T a ble  I I

Endocrine parameters in dysmatures with maternal toxaemia

Serial 
number 
of case

Weight at 
birth 

g

Gestational 
age at time of 

measurement 
week

Interval between 
measurement 
and delivery 

day
PPI HCS

/ig/ml
SeOT
ng/ml

Urinary ОТ 
jumol/1

17 2 5 5 0 40 +  1 2 .8 9 3 .8* 8 4 2 5 *

18 163 0 32 + 1 6 0 .9 7 4 .2 16 8 2 8 *

19 2 3 0 0 34 +  18 1 .7 7 5 .2 2 2 0 4 7

20 19 1 0 32 +  17 1 .8 3 5 .0 4 0 2 6 *

21 2 0 0 0 34 + 2 7 2 .0 4 2 .1* 3 6 * 4 5

22 17 6 0 33 +  3 2 .2 3 3 .8 62 4 0

23 2 2 6 0 36 +  7 1 .1 9 3 .7* 62 4 0 *

2 4 12 8 0 36 +  6 1 .4 7 1.2* 85 2 0 *

* abnormally low value
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had a low oestriol excretion or a low 
serum HCS.

In order to establish whether 
changes in placental perfusion and the

hormonal parameters were of the 
same direction and order, correlation 
coefficients were calculated. Table IY 
demonstrates that PPI was not cor-

T a b l e  I I I

Endocrine parameters in eutrophic newborns

Serial 
number 
of case

. Gestational 
T̂ bVfV. age at time at birth 0f measurement 

S week

Interval between 
measurement 

and delivery 
day

PPI HCS
ftg/nú

SeOT
ng/ml

Urinary ОТ 
//mol/1

1 3600 34 +  27 2.72 7.6 — 40
2 3300 35 +  5 2.57 5.4 — 62
3 3500 38 +  12 3.15 8.0 196 94
4 3000 36 +  17 2.54 4.0 200 67
5 3950 38 +  6 3.04 5.2 175 35*
6 3250 35 +  34 3.80 5.0 90 63
7 3000 31 +  63 2.80 6.6 247 42
8 3100 33 +  36 2.95 6.5 67 45
9 2300 34 +11 4.45 4.9 260 49

10 2700 36 +  1 3.07 7.4 210 84
11 3350 33 +  15 3.45 5.1 158 51
12 4100 40 +  1 3.07 5.6* 143 66

* abnormally low value

T a ble  IV
Correlation coefficients between PPI and hormonal values in the three groups

PPI/HCS PPI/SeOT PPI/Urinary ОТ

Group 1 (n= 16) 0.302 0.179 0.342
Group 2 (n=' 8) 0.459 0.469 0.263
Group 3 (n=: 12) 0.176 0.019 0.013

The r-values did not significantly differ from zero in any of the cases

T a ble  V
Percentage of pathologically low hormone values within each group

HCS SeOT Urinary ОТ

Group 1 (n== 16) 50 18.8 62.5
Group 2 (n==8) 50 12.5 62.5
Group 3 (n= 12) 8 0 8
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T a b le  VI

Distribution according to number of abnormal hormonal findings in the individual
patients

Number of patients with

0 1 2 3

abnormal hormonal findings

Group 1 (n=16) 2 8 5 1
Group 2 (n=8) 2 1 5 0
Group 3 (n=12) 10 2 0 0

Group 1/Group 2: y? =  4.248 p <  0.05
Group 2/Group 3: y; =  10.280 p <  0.001
Group 1/Group 3: уг =  14.680 p <  0.001
0: all the three values are normal
1 : one pathologic value
2: two pathologic values
3: all the three values are pathologic

related with any of the hormone 
values, i.e., placental perfusion showed 
no relationship to fetoplacental hor
mone production or to placental 
proteohormone levels. Table V shows 
the percentage of abnormal hormone 
values within each group. It can be 
seen that the highest percentage of 
an abnormal finding was 62.5% 
low oestriol excretion in the groups 
with intrauterine growth retardation.

Comparison of the number of cases 
with simultaneous occurrence of more 
than one abnormal hormonal finding 
is represented in Table VI. The %2-test 
revealed a significant difference within 
each pair of groups in this respect. 
A much higher percentage of abnor
mal findings was encountered in 
dysmaturity as compared to the 
normal group. Similarly, dysmaturity 
caused by toxaemia was accompa
nied by more abnormal hormonal 
findings than dysmaturity without 
maternal toxaemia.

All three hormone values were 
simultaneously low in a single case, 
in Case 4 of Group 1. In this patient 
the PPI value was completely normal 
(3.91). Subsequently a newborn of 
2500 g was born during the 39th ges
tational week, the baby was healthy.

Among the 24 dysmature fetuses 
2 intrauterine deaths occurred. In 
both cases there was a pathologically 
low PPI value (0.98 and 1.19, re
spectively) and urinary oestriol ex
cretion and serum HCS were low. 
In these cases, serum oestriol was 
normal.

D isc u ssio n

We found no significant correlation 
between placental perfusion and pla
cental endocrine parameters. In cer
tain cases changes in PPI are thus 
independent of maternal oestriol and 
HCS changes. The two methods
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furnish information on two different 
aspects of prenatal growth.

It has been anticipated that all 
kinds of placental insufficiency are 
introduced by a decrease in placental 
perfusion, thus in every case a pla
cental hypoperfusion would be the 
cause of dysmaturity [1, 2, 5]. Our 
data showed that placental perfusion 
is not invariably low in cases of 
intrauterine growth retardation. This 
may mean that intrauterine malnutri
tion cannot fully be ascribed to 
restricted placental perfusion, and 
other factors must also be taken into 
consideration.

The level of hormones produced 
by the placenta is rather independent 
of placental perfusion, in other words, 
the quantity of compounds produced 
by the syncytiotrophoblaste and re
leased into the maternal circulation is 
not a simple function of placental 
perfusion. Hormone values may be 
normal in cases of markedly depressed 
placental perfusion, or, conversely, 
normal placental perfusion may be 
accompanied by low hormone values; 
of course, both may be simultaneously 
low. The result is an intrauterine 
growth retardation in both cases. In 
some instances the malnutrition may 
be ascribed to low placental perfusion 
but normal hormone production in 
the placenta shows that damage to

placental tissue is not irreversible 
for a long time. In other cases placen
tal insufficiency reflected in abnormal 
production of surface enzymes may 
remain unaccompanied by abnormal 
placental perfusion [6].

Mathematical analysis shows that 
the more the hormonal parameters 
examined, the higher the probability 
of detecting pathological conditions is. 
In practice, at least urinary excretion 
of oestriol and maternal serum HCS 
have to be measured in pregnancies 
which seem to be pathological.
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Cerebrovascular occlusion in childhood
I lona  D o b r o n y i, A P ásztor, I N a g y , E P araicz

National Institute of Neurosurgery, Budapest, Hungary

Among 2493 patients undergoing cerebral angiography 43 children 
were found to have cerebrovascular occlusion. The diagnosis, aetiology, 
management and care of the condition is outlined. It is stressed that angio
graphy is indispensable in diagnosis.

Since the advent of cerebral angiog
raphy, occlusion of the blood vessels 
of the brain has been recognized 
with increasing frequency as a cause 
of acute hemiplegia in children. In 
several reviews special attention has 
been paid to the aetiology of hemi
plegia in addition to the importance 
of clinical symptoms, localisation of 
the obstruction and its outcome [2, 
5, 6, 11]. Solomon et al. [14] found 
16 patients affected by cerebrovascu
lar obstructive disorders among 86 
children with acute hemiplegia. Chio- 
falo et al. [3] described detailed 
clinical and electroencephalographic 
findings of 26 children and young 
adults afflicted by occlusion of a 
cerebral artery. Livet et al. [8] re
ported 16 patients with cerebro
vascular occlusion and reviewed the 
clinical and computer-tomographic 
diagnosis of the disorder in child
hood. Hungarian authors [11] re
ported on 1200 angiographies carried 
out in children; among these 16 pa
tients had cerebrovascular occlusion. 
Single cases with rare aetiology have 
also been described [4, 12, 13].

In the period 1955 to 1981, 2493 
angiographies were performed in chil

dren admitted to our institute. In 
43 cases occlusion and in 14 stenosis 
was encountered in the supply area 
of the internal carotid arteries.

The localization of the occlusion 
was as follows. In 24 patients the 
main trunk of the carotid artery was 
occluded, in 9 the cervical and in 15 
the intracranial section. In 15 patients 
the occlusion was on the right and 
in 8 on the left side and in one case 
on both sides. Complete occlusion of 
the cerebri media artery occurred in 
10 patients, of the distal branches in 
9 cases; of these, 11 were on the right 
and 4 on the left side.

Of the patients 20 were boys and 
23 were girls. The mean age at onset 
is not known since several years 
may have elapsed between the appear
ance of the first, mild symptoms 
and the time of angiography.

The aetiological factors were as 
follows. In 11 cases the occlusion 
could be ascribed to infection, in 5 
to congenital heart defect leading 
to embolization, in 7 to progressive 
proliferation of the intima, in 13 to 
cervical or skull injury and in 7 
children no aetiological factor could 
be identified.
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100 ;jg I , 1 s |

F i g . 1. H.B. 12 years old girl. EEG. The first four channels show the right side activity 
damaged by vascular occlusion and consisting mostly of theta and delta waves. On the 

left side slow alpha and fast theta activity indicating an affected circulation

Headaches and convulsions were 
the most frequent presenting symp
toms, not infrequently acute hemipa- 
resis or hemiplegia were the reason 
for admission. Hemiparesis or hemi
plegia was often complicated by ce
rebral nerve palsy, in some instances 
by aphasia or partial reduction of the 
visual field. Sometimes symptoms 
of meningeal irritation or loss of 
consciousness were present. The eye- 
ground findings were usually negative 
except in cases with pronounced 
cerebral oedema. Electroencephalog
raphy frequently revealed diffuse 
or focal deceleration accompanied 
in some instances by paroxysmal

activity. The diagnosis was based 
on the angiographic finding (Figs 
1, 2, 4).

The diagnosis can only be verified 
by angiography. Computer tomog
raphy may be helpful in determining 
the extension of the damaged area or 
in judging the subsequent evolution 
of collateral circulation within the 
supply area of the affected blood 
vessel (Fig. 3).

Earlier, anticoagulant (heparin) 
treatment was the rule. At present, 
improvement of the cerebral micro- 
circulation and the prevention and 
relief of vasospasms by plasma ex
panders and papaverine or vinpocetin
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over several days are the main aims 
of therapy. Adequate fluid intake, 
control of systolic blood pressure, 
treatment of eventual cerebral oede
ma, adequate oxygenation of the 
brain eventually by intubation, tra
cheostomy and mechanical ventila

tion, treatment or prevention of 
eventual convulsions are of impor
tance. After the acute phase of the 
disease, oral vinpocetin therapy is 
indicated for months or years. In one 
case a bypass was performed after 
the acute phase in order to improve

Fig. 2. Same patient as in Fig. I. Anteroposterior and lateral carotid angiogram. Marked 
obstruction of the intracranial port ion of the common carotid. The cerebri anterior 
artery does not fill from the right side, incomplete filling of the cerebri media artery

Fig. 3. Same patient as in Fig. 1. Computer tomogram of brain. Hypodensity of irregular 
shape in right precentral region corresponding to the vascular occlusion
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Fig. 4. A. P. 11 years old boy. Anteroposterior and lateral cerebral angiograms show 
complete occlusion of cerebri media artery

collateral circulation, without any 
convincing effect.

In the symptoms are severe during 
the acute phase, lethal outcome may 
occur. No special measures are indi
cated in cases with mild symptoms. 
In the majority, motor handicap due 
to hemiparesis, aphasia, mental dam
age or convulsive disorders affect 
the quality of the patients’ life.

D iscussio n

Occlusion of the trunk or some 
branch of the internal carotid artery 
is a comparatively frequent cause of 
hemiplegia in infants or children. 
The sites of predilection are the sec
tion adjacent to the branching of the 
common carotid, the intracranial sec
tion of the trunk, the initial part of 
the cerebri media artery and its 
distal branches. Occlusion of the 
anterior cerebral artery is an infre
quent finding.

The onset may be acute or the 
symptoms may develop in several 
steps. The occlusion may be due to 
vascular malformation, toxic damage 
(drugs, narcotics, X-rays), inflamma
tory changes due to infection, tu
mours, injury, intimai proliferation 
of unknown aetiology or embolisa
tion, especially in children affected 
by congenital heart malformations. 
Thrombosis of the internal carotid 
artery is a well-known complication 
of cervical injury or surgery. In 
blunt skull injury, damage to the 
temporal lobe may deteriorate micro- 
circulation and provoke focal cerebral 
oedema leading to vasospasms or 
occlusion of the cerebri media ar
tery [15].

In cases due to infection or toxic 
damage, symptoms pointing to ce
rebral vasospasm, such as headache, 
numbness in the extremities, eventu
ally convulsions usually precede the 
full-blown clinical picture of comjilete
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occlusion. Fibromuscular dysplasia 
is a condition characterized by gener
alised malformations of the connec
tive tissue of the blood vessels; the 
appearance of the carotid artery 
resembling a string of pearls is only 
one of the manifestations. The condi
tion sooner or later leads to complete 
occlusion and is frequently compli
cated by arterial hypertension due 
to similar renovascular involvement.

The severity of clinical symptoms 
may vary from mild transitory hemi- 
symptoms to severe hemiplegia or 
coma.

The patient’s fate is largely deter
mined by the nature of the underlying 
disease and the development of collat
eral circulation. In our experience, 
the occlusion is definite and leads 
to permanent neurological sequelae 
in most cases caused by a tumour or 
progressive intimai proliferation or 
when it occurs postoperatively.

Traumatic occlusion may cause 
severe neurological symptoms but 
often there is hope for remission. 
Occlusion due to inflammatory chang
es is frequently transitory and com
plete recovery may ensue. Collateral 
circulation usuallydevelops in children 
with an occlusion of the trunk of the 
internal carotid provided that no 
other lesions are present. The progno
sis is worse if the occlusion develops 
in the cerebri media artery near to 
its origin.

In therapy, acute thrombectomy 
is a possibility, but the time elapsing 
until angiography is usually too long, 
and after some hours no recirculation 
can be expected from surgery. After

the acute phase it may be attempted 
to create a bypass. In patients need
ing non-surgical intensive care the 
main aim is to improve cerebral 
microcirculation and oxygenation. 
Surgical treatment for space reducing 
conditions like tumours or haemato- 
mas and medical treatment of diffuse 
or local cerebral oedema accompany
ing the occlusion may be indicated. 
Later on, these children need regular 
care and follow-up. Drugs such as vin- 
pocetin preventing subsequent vaso
spasms caused by toxic agents or 
hypertension must be administered 
for months or even years.

The majority of survivors are 
affected by motor disorders, mental 
damage, and aphasia.
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P r elim in a r y  Com m unication

Non-in vasi ve examination of pulm onary stenosis 
by transcutaneous D oppler technique

M B a r ba c k i, К  Sa ndh ag e

Children’s Clinic No. 1, Cracow, Poland, and University Children’s Hospital, University
of Würzburg, FRG

Analysis of the transcutaneous Doppler velocity blood flow curve 
was performed in a 12 year old girl with pulmonary stenosis. The blood flow 
indices of the pulmonary artery were compared with those obtained in 
a control group.

To our knowledge, transcutaneous 
Doppler analysis of the blood flow 
curve of the pulmonary artery in 
children with pulmonary stenosis has 
not been performed. In the present 
paper such an attempt is reported.

Ma ter ia ls  a n d  Meth o ds

The 12 years old girl W.G. had slight 
pulmonary stenosis confirmed by angio
cardiography. The only abnormal value 
was the right ventricular pressure of 
36-40/0 mm Hg. As a control group, 26 
healthy children were examined. A Siemens 
Doppler ultrasound blood flow detector 
transmitting a continuous beam of 5 MHz 
was used. A Doppler probe, containing 
piezoelectric transducers of 16 mm2 area 
was applied to the second left intercostal 
space near the sternum, using an ultra
sonic contactant. The purest and loudest 
sound audible in the loudspeaker was 
obtained by gently maneuvring the probe. 
The sound was registered by a three- 
channel recorder together with the ECG 
and phono curves from standard limb 
leads (Fig. 1).

In each child four ultrasound systolic 
flow complexes of the clearest outline and 
greatest amplitude were analysed. The 
measurements performed were (Fig. 2):
(a) indices of blood flow with respect to 
time (in ms)

1. imax =  initial maximal acceleration
time: interval between the be
ginning upslope of the ultrasound 
systolic wave (s.w.) and the 
point of projection of the peak 
of the initial steeper upslope 
of s.w. (s.u.s.w.) on the baseline

2. t =  entire acceleration time: in
terval between the beginning 
upslope of s.w. and the point 
of projection of the peak of s.w. 
on the baseline

3. PEP =  interval between the begin
ning of the ECG Q wave and 
the upslope of s.w.

4. hnax/C
6. PEP/<maxi 
6. PEP/i

(b) indices o f blood flow with respect to 
velocity or velocity and time (in irrational 
units)

1. w/c* ( =  V| )
2. w /c  (=Vj")

* w, Wj, c =  amplitude (in mm) of the peak of s.u.s.w., the top of s.w. and one 
step of the device’s scale, respectively (Fig. 2)
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Fig. ]. Doppler velocity blood flow curve of pulmonary artery (below) in patient registered 
synchronously with ECG and PCG curves

F ig . 2. Panel a: method of derivation of choiced blood flow indices from Doppler curve. 
Dotted lines represent the approximate values of blood acceleration during imax or t. 
Panel b: scheme representing the blood flow indices concerning the initial upslope of 
the Doppler curve. Continuous line (with 8D values) and broken line represent the 
control group and the patient, respectively. Other designations are explained in the text
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3. V|/Vj,,=  instantaneous initial and en
tire linear blood velocity and 
their quotient, respectively

4. dV|7dimax ** (=Acc')
5. dV,"/dt (=AcC|")
6. AcCjVAcc” =  instantaneous initial ma

ximal and entire linear blood 
acceleration and their quotient, 
respectively

7. V i'x W /2 (  =  A,')
8 . V ['x</2(=A ,")
9. Aj/Aj, ,=  area under the s.u.s.w., under

the entire ultrasound flow sys
tolic curve and their quotient, 
respectively.

R esults

The greatest differences (the values 
above 2 SD of the mean of the control 
group) between the patient and the 
healthy children with respect to the 
value of fmax (which was higher in the 
patient) and some of its derivatives 
(̂ max/̂ > PEP/^max, A|, Aj/Aj ), were 
measured (Fig. 2).

D iscussio n

Non-invasive techniques such as 
the ultrasonic Doppler method now 
gradually replace heart catheteriza
tion and angiocardiography [1, 6,7]. 
A continuous wave device with broad 
beam and lack of range-gating as 
compared to pulsed ultrasonic Doppler 
techniques, was used in this study. 
A close similarity between the pulsed 
and the continuous wave data was 
regularly found by some authors and

the differences appeared to be within 
the range of normally occurring 
short-term variations and experimen
tal error [3].

Pulmonary artery blood flow was 
determined by other authors from 
the second left intercostal space by 
means of Doppler devices in newborns, 
children and adults [1, 2, 7].

Indices with respect to  tim e (ex
pressed in ms) can be obtained from 
the Doppler curve. The technique, 
however, offers no possib ility  to 
obtain real values for blood velocity  
in the pulmonary artery, thus in 
the present paper the indices of that 
velocity are expressed in irrational 
units.

In the present study the greatest 
differences between the indices con
cerning the initial upslope of the 
Doppler curve of the patient and the 
control group were caused by an 
elongation of the <max which in spite 
of the greater V] caused the compara
tively low value of Acc • in the patient 
(Fig. 2).

The other non-invasive method of 
circulatory system examination, re
garded till now as the most precise 
of all non-invasive techniques, is 
tetrapolar impedance rheography [4, 
5]. Recently, Szafjanski and Palkó 
have performed a quantitative estima
tion of the blood flow in the right 
pulmonary artery in children by 
means of their own method based 
on the current tetrapolar technique 
of transthoracic impedance measure-

* * measurement of the linear blood acceleration or calculation of indices with
respect to the area, was performed by triangular approximation (Fig. 2)
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ment along the course of that artery 
[9].

The results presented in this paper 
concerning £raax agree well with those 
of Szafjanski et al. [8] who examined 
a few children with pulmonary ste
nosis by means of their own im
pedance method.

Further studies will have to decide 
whether the Doppler method would 
prove of use in the diagnosis as well 
as in the quantitative evaluation of 
pulmonary stenosis.
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Book reviews

H. W e n d t , R.-M. K u m m e r , G. T u c h -  

s c h e e r e r : SpieltherapieJcatalog. 144 Seiten 
mit 122 farbigen Abbildungen. Georg 
Thiome, Leipzig 1981. Preis M 26,—

Die Zielsetzung der Verfasser war, den 
im Gesundheits- und Sehulungswesen tä
tigen Fachkräften, sowie den Eltern ver
haltensgestörter Kinder ein Hilfsmittel 
zur effektiven Spielthorapie vorzulegen.

Der Katalog dürfte jedoch in dieser 
Hinsicht ziemlich wenig bieten. In dem 
einleitenden Kapitel über die Bedeutung 
des Spielens für die Persönlichkeitsent
wicklung wird die Frage in erster Linie 
Von Seiten der kognitiven Funktionen und 
Bewegungsübungen angenähert. Das, was 
man über die Wichtigkeit des Spielens für 
die affektive Entwicklung und die grund
legend wichtige Rolle bei der Entfaltung 
der symbolischen Funktionen, Phantasie 
und Kreativität findet, scheint viel zu 
wenig und blaß zu sein. Die elaborative 
Rolle des Spielens wird nicht erwähnt, 
wo doch ohne die Erkennung der elabora- 
tiven Funktion und deren therapeutische 
Anwendung in der Spieltherapie von ihrem 
wesentlichsten therapeutischen Effekt be
raubt wird. Es wird angedeutet, daß die 
Beobachtung des Spielens die Erschließung 
der psychischen Probleme ermöglicht, doch 
werden dazu keine Anhaltspunkte ange
geben, und der größte Teil der angeführten 
Gruppenspiele eignet sich zur Realisierung 
der Konfliktenthüllung nicht.

Der Therapieablauf ist in vier Phasen 
eingeteilt : in der ersten wird die Lockerung 
des Verhaltens, in der zweiten die Anregung 
zur Aktivität, in der dritten die Ausge

staltung von Bindung und Identifikation 
-  hauptsächlich in Rollenspielen —, und 

in der Endphase die Förderung von Selb
ständigkeit und Entscheidungsfähigkeit — 
durch Konstruktions- und Regelspiele — 
erstrebt.

Die im Buch demonstrierten praktischen 
Hinweise sind für Erzieher in Kinderein
richtungen sehr nützlich, sie eignen sich 
aber weniger zur Planung eines Therapie
verlaufes.

Die Literaturangaben sind ziemlich alt 
und unvollständig, es fehlen viele eminente 
Namen des Gebietes der Spieltherapie, so 
z.B. M. Lowenfeld, Autor des “Weltspiel” 
Spieltests und Therapiomittels.

Agnes L. E n g e l m a y e r

Antibiotika-Prophylaxe in  der Pädiatrie. 
Herausgegeben von M. K i e n i t z  und D. 
A d a m . X II +  212 Seiten mit 10 Abbil
dungen und 58 Tabellen. Gustav Fischer 
Verlag, Stuttgart-New York 1982. Preis 
DM 3 4 ,-

Das Buch beinhaltet die Referate und 
Diskussionen einer in Frank fuit am Main 
im Jahre 1980 abgehaltenen Arbeitstagung, 
an der mehrere kompetente deutsche 
Wissenschaftler die vielschichtigen und 
oft kontroversen Probleme der Antibiotika- 
Piophylaxe zur Debatte stellten.

Das Thema wurde um fünf Fragen 
gruppiert: 1. Grundlagen; 2. Prophylaxe 
bei primär gesunden Kindern; 3. Infektions
prophylaxe in pädiatrischen Institutionen;

Acta Paediatrica Hungarica 24, 1983



372 Book' Reviews

4. Infektionsprophylaxe bei vorgeschädig
ten und chronisch kranken Kindern; 5. Kin
derchirurgische Indikationen. Im Rahmen 
dieser Teile wurden etwa 23 Probleme ein
gehend besprochen. Der erste Teil faßt 
die bakteriologischen und immunologi
schen Grundlagen zusammen, der zweite 
Teil ist der Prophylaxe bei Meningokok
keninfektionen, Pertussis, Haemophilus 
influenzae, A Streptokokkeinfektion und 
Tuberkulose gewidmet. Im dritten Teil 
finden wir die in den Kliniken und Institu
tionen auftretenden Infektionen und deren 
mögliche Prophylaxe, z. B. enterale Sta
phylokokken oder Streptokokkeninfektio
nen, ferner allgemeine und spezielle Maß
nahmen bei Fiüh- und Neugeborenen oder 
bei lokalen therapeutischen Eingriffen. Im 
vierten Teil werden die Reinfektionspro
phylaxe bei Harnweginfekten, beim nephro
tischen Syndrom, Vorbeugungsmöglichkei
ten beim rheumatischen Fieber, bei Herz
fehlern, Infekten nach Splenektomie, bei 
chronischen Atemweginfektionen, Muko- 
viscidose, Leukämie, Immundefekten und 
Meningitis purulenta behandelt. Das letzte 
K apitel befaßt sich mit den Indikationen 
bei abdominalen Eingriffen, offenen Frak
turen oder Weichteilverletzungen und Ver
brennungen.

Jeder Beitrag wurde aufgrund bedacht
sam gesammelter Literaturangaben und 
eigener Erfahrungen zusammengestellt. 
Abweichende oder gegensätzliche Meinun
gen wurden in den Diskussionen womög
lich auf einen gemeinsamen Nenner ge
bracht. Das Symposium hat wieder be
wiesen, daß es außer die klassischen Indika
tionen, wie Prophylaxe des rheumatischen 
Fiebers, noch eine Reihe von Erkrankungen 
und Eingriffen gibt, bei denen eine länger 
andauernde Antibiotikagabe in Frage kom
men kann.

Für den Allgemeinarzt und in der Klinik 
tätigen Kinderarzt wird mit diesem Band 
eine nützliche Orientierungshilfe über den 
derzeitigen Stand der Antibiotika-Prophy- 
laxe in der Pädiatrie in die Hand gelegt.

K . S chm idt

Ch. T h i e l e : Grundriß der Kinderanästhesie. 
130 Seiten mit 40 Abbildungen und 34 
Tabellen. Verlag Volk und Gesundheit, 
Berlin 1982. Preis M 45,—

Das Taschenbuch ist der 6. Supplement- 
band zur Zeitschrift Anaesthesiologie und 
Reanimation. Für den praktisch tätigen 
Anästhesisten bietet es eine gute Zusam
menfassung der Besond( rheiten der kind
lichen Anästhesie in einer korrekten und 
didaktischen Gliederung vom Säuglings
alter bis zum Schulalter.

Einleitend werden Körpermaße, Atmung, 
Kreislauf, Wassei -Elektrolyt-Haushalt,
Nierenfunktion, Säure-Basen-Haushalt und 
Tempel aturregulation eröitert. Das nächste 
Kapitel ist der Pharmakologie der Narko
se gewidmet, wobei auch auf die Neben
wirkungen hingewiesen wird. (Die in der 
DDR gebrauch hehe Benennung einzelner 
Medikamente wirkt im Ausland etwas 
störend.) Besondi rs eingehend werden die 
Eigenschaften von Halothan und die leber
schädigenden Faktoren des Mittels be
sprochen. Bei der Aufzählung der intra
venösen Narkotika vermißt man einige 
Steroide und Muskelrelaxanzien. Außer 
den technischen Voraussetzungen wird die 
Bedeutung der entsprechenden Über
wachung ausführlich behandelt. Im Ab
schnitt über die Indikation und Technik 
der Intubation wird die nasotracheale In
tubation kuiz berührt, im Hinblick auf 
ihre Rolle im Kindesalter vielleicht zu 
kurz. Für die Anwendung von Tuben 
mit Manschetten gibt die Autorin das 7 
Lebensjahr an; im allgemeinen wird unte. 
10 Jahren darauf verzichtet. Man vermißt 
die Erwähnung der im Kindesalter sich 
gut bewährten Lokalanästhesie. Die Ta
bellen, die hinsichtlich der Infusionsthe
rapie den prä-, intra- und postoperativen 
Flüssigkeitsbedarf demonstrieren, sind äu
ßerst nützlich. In dem Kapitel über die 
Komplikationen der Anästhesie und deren 
Verhütung und Therapie finden wir außer 
den wohlbekannten die sehr seltenen, doch 
gefährlichen Störungen, wie z.B. die 
maligne Hyperthermie. Auf einer mehr-
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seitigen Tabelle werden abschließend die 
anästhesiologischen Besonderheiten bei eini
gen pädiatrischen Syndromen angeführt.

Das Thema und der wertvolle Text der 
Monographie hätten besseres Papier und 
vor allem bessere Zeichnungen Verdient. 
Außer Anästhesisten wendet sich die 
Arbeit auch an Kinderchirurgen und 
Anästhesieschwestern.

Kinga J eleinek

J. E ichhorn , R. Goetze, M. K l e in : Z u  

Problemen der Diagnostik, Erziehung und 
Bildung bei Kindern mit autistischem 
Syndrom. 118 Seiten mit 2 Abbildungen 
und 11 Tabellen. Verlag Volk und Gesund
heit, Berlin 1982. Preis M 29,—

Das Buch besteht aus vier Abhandlun
gen der drei Autoren. Das Gepräge, die 
Schreibweise der einzelnen Beiträge ist 
wohl unterschiedlich, sie bieten aber ein 
umfassendes Bild über das Thema.

Die Arbeit von M. Klein beruht auf 
Untersuchungen und Nachuntersuchungen 
an 33 autistischen Kindern, die von 3000 
Patienten der kinderpsychiatrischen Klinik 
in Brandenburg wegen spezifischen Kon
taktstörungen ausgewählt wurden. Die 
gründliche und gut dokumentierte Unter
suchung sucht eine Antwort auf die Fragen 
der ätiologischen Faktoren, die Aussichten 
von Entwicklung und Förderung zu finden. 
Der Verfasser betrachtet den kindlichen 
Autismus als Folge einer im Frühkindes
alter erlittenen Hirnschädigung mit sekun
därem Mentaldefekt, bei dem die Kon
taktstörung nur ein Teilsymptom darstellt . 
Das Erreichen einer “relativen Selbständig
keit” hängt eher von der Zeitdauer der 
Förderung als vom Intellekt ab. Der 
initiale Schweregrad der Kontaktstörung 
hat keine prognostische Bedeutung für die 
spätere Förderungsmöglichkeiten.

Zwei Kapitel von R. Goetze befassen sich 
mit der rehabilitativen Spracherziehung. 
Es wird betont, daß die Sprache als Mittel 
der Verständigung, des Erkennens, Den
kens und der Verhaltensregulation in einem

einheitlichen Prozeß aufgebaut werden, 
daß die Erziehung in der präverbalen 
Phase begonnen werden soll. Vier de
monstrative Tabellen fassen beiliegend die 
Modelle zur Führung des Sprachaufbaus 
zusammen.

Der letzte Teil des Bandes ist die deut
sche Publikation der in London 1979 
erschienenen Studie von J . Eichhorn. Der 
seither verstorbene Autor schildert in 
dieser Arbeit in allen Einzelheiten die sich 
bei autistischen Kinden und Jugendlichen 
ergebenden Probleme, Fragen der Lebens
führung, Förderung und sozialen Anpas
sung. Aus dem Text dieser Abschnitte 
zeichnet sich plastisch die eigenartige 
Persönlichkeit dieser Kinder und auch die 
grenzlosen Bemühungen der Betrauer ab 
und dies aufgrund des Wissensgut und 
der Beobachtungen einer Autorität und 
des tief humanen Menschen, der Jahre 
hindurch mehrere autistische Kinder in 
seine eigene Familie aufgenommen und 
mit seiner Frau rehabilitationspädagogisch 
betreut hat.

Das Buch ist als Band 36 der Schriften
reihe Beiträge zum SondeiSchulwesen und 
zur Rehabilitationspädagogik erschienen.

Mária L adócsy

Re c h n e r , К.: Blutgerinnungsstörungen.
X II -(- 268 Seiten mit 22 Abbildungen. 
Springer-Verlag, Berlin-Heidelberg-New 
York 1982. Preis: DM 78,—

Dieses Buch ist der zweite Band der 
“Laboratoriumsdiagnose hämatologischer 
Erkrankungen”. Es gliedert sich in 12 
Kapitel. Das erste ist eine kurze aber prä
zise Beschreibung der Physiologie der Hä
mostase und der wichtigsten biochemischen 
Eigenschaften der Gerinnungsfaktoren. Im 
zweiten und dritten Kapitel wird ein 
Überblick über die angeborenen und erwor
benen Störungen der Gerinnungsfaktoren 
bzw. über die Hämostasestörungen bei 
verschiedenen Organ- und Organsystem
erkrankungen gegeben. Im vierten Kapitel
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beschreibt der Autor die Pathogenese der 
Immunkoagulopathien, wobei er besonders 
die gegen einzelne Gerinnungsfaktoren 
entstehenden Inhibitoren und Lupus-in- 
hibitoren hervorhebt. Der fünfte Abschnitt 
beschäftigt sich mit der Pathogenese, den 
Verlaufsymptomen und der Diagnose der 
disseminierten intravaskulären Gerinnung. 
Im folgenden Kapitel werden die Physiolo
gie und die Funktion der Plättchen sowie 
die quantitativen und qualitativen Stö
rungen insbesondere der biochemische 
Hintergrund der Funktionsstörungen be
schrieben. Im siebten Abschnitt berichtet 
der Verfasser über die Biochemie der 
Fibrinolyse und der fibrinolytischen Ak
tivität und über die Abweichungen bei 
verschiedenen physiologischen und patho
logischen Zuständen. Desweiteren be
schäftigt sich das Buch mit den Labor- 
Untersuchungsmethoden. Ein allgemeines 
Einführungskapitel erörtert die allgemei
nen Prinzipien bei der Laboratoriums
diagnostik, die technischen Bedingungen, 
Reagenzien, Antikoagulantien, die norma
len Werte und die Interpretation der Er
gebnisse. Danach folgt eine Beschreibung 
des Global- und Suchtests und dessen 
Ausführung. Die weiteren drei Kapitel 
enthalten die Methoden zur Bestimmung 
der A ktivität und Konzentration der ein
zelnen Gerinnungsfaktoren, der Throbo- 
zytenzahl, der Plättchenfunktionen und 
schließlich des fibrinolytischen Enzym
systems.

Die Darlegung der einzelnen Laborato
riumsmethoden ist ausführlich und gut 
verfolgbar. ln  jedem Fall wird das Prinzip 
der Methode, die Vorbereitung der Reagen
zien, die genaue Durchführung der Unter
suchung, die Auswertung und Bedeutung 
der Ergebnisse geschildert. Schließlich 
wird auf die Probleme und Fehlerquellen 
der Methoden hingewiesen.

Der Aufbau und die Gliederung des 
Buches sind leicht überblickbar. Beim 
Gebrauch helfen die Tabellen und Abbil
dungen im Text sowie das ausführliche 
Fachregister. Der bekannte Autor faßt in 
seinem. Buch die modernsten Kenntnisse

der Physiologie und Pathologie der Hämo
stase zusammen, worauf auch die 616 Re
ferenzen aus der Literatur hinweisen. Die 
Hämostasestörungen stellen ein interdis
ziplinäres Problem dar, deshalb dürfte das 
Buch nicht nur die Mitarbeiter des Labors 
sondern auch alle klinischen Fachärzte 
interessieren.

B. Go ldschm idt

G. K ö t e l e s: X-ray Diagnosis in Neonates. 
174 pages with 124 tables. Akadémiai 
Kiadó, Budapest 1982. Price DM 46, —, 
USA $ 18.50

To handle newborn babies is a difficult 
task even for the young mother. To evaluate 
the X-rays o f babies is a delicate work 
even for the experienced radiologist not 
accustomed to such patients. There are 
other difficulties too with small babies. 
For instance, the diagnosis is mostly 
urgent and another difficulty is the pa
tient’s inability- to cooperate. This little 
book is intended to help the radiologist 
in these and similar situations. He will 
find answers and advice concerning some 
important diseases and pathologic features 
of the baby in a concise manner for which 
heavy handbooks and encyclopaedias have 
to be searched thoroughly.

In the first chapter the equipments 
and their use are described and explained 
by illustrations. The instruments required 
are enumerated without omitting a single 
necessary one but not demanding super
fluous luxurious miracles. Those listed are 
fully sufficient for an up-to-date investiga
tion provided the advice and instructions 
are accepted.

The subject itself is discussed in 5 chap
ters. These usually begin with a general 
introduction describing the methods to 
be used in the special case. The main 
problems are elucidated in a concise style. 
The examination is always begun with 
the simplest method, a plain film. More 
sophisticated procedures are only employed 
when this was not sufficient. Non-invasive
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methods aie always given preference over 
invasive ones. It is stressed that arteriog
raphy, pyelography, scintigraphy, etc., 
and also CT should only be applied when 
absolutely necessary.

Some syndromes and related diseases are 
shown in a logically and clearly arranged 
table for quick and reliable orientation 
in these conditions. (There is a small 
mistake on p. 95: instead of mediastinum, 
diaphragm is here the correct word.)

The roentgenograms are well-chosen 
and very illustrative, and most are of 
good quality. The references are well- 
chosen and informative.

Ch. M. G e f f e r t h

R. Sm ith , M. J. O. F r a n c is , G. R. 
H o ug hton: The Brittle Bone Syndrome. 
Osteogenesis imperfecta. IX  +  218 pages, 
Butterworths, London 1983. Price £ 30

In this book the rare heritable disorder 
known as osteogenesis imperfecta is dealt 
with. The authors’ experience is based on 
333 personally collected cases. The condi
tion has gained general interest when new 
investigations had thrown light onto the 
biochemical changes of connective tissue 
in the condition. The title of the book was 
chosen to point to the multiple causes and 
manifestations of which fragility of bones 
is merely the main and most conspicuous 
symptom.

The book consists of 9 chapters. The 
first is an introduction and clinical sum
mary of the symptoms, of the many syno
nyms and classifications of the disease. 
In chapter 2, the skeletal changes are 
delineated, separately, the severe and the 
light forms and the peculiarities of infant, 
child and adult patients are discussed. 
Emphasis is laid on the strikingly different 
features of the various forms. The authors 
distinguish four types including two less 
defined forms. Extraskeletal, earlier insuf
ficiently respected features are dealt with 
in chapter 3, comprising the eyes, ears,

teeth, skin, joints, the heart and great 
vessels. Other connective tissue disorders 
associated with the syndrome are listed in 
two tables. Pathology is interpreted in 
chapter 4, beginning with the different 
findings in skin, bones, ears and eyes due 
to the heterogeneity of the cases. Earlier 
and recent biochemical results are com
piled in chapter 5, many of them achieved 
by the authors themselves. Anything that 
has been revealed in this field concern
ing the biosynthesis and metabolism of 
collagen and of connective tissue in gener
al is registered critically, including the 
relations with phosphate, magnesium and 
leukocytes. Chapter 6 is devoted to genet
ics and inheritance; of the four possible 
forms of the condition, two are inherited 
as autosomal dominant and the two severe 
forms including the lethal type as recessive. 
Diagnosis and differential diagnosis are 
explained in chapter 7, calling attention 
to the mild forms often lacking characteris
tic symptoms. All the possible features of 
medical and surgical treatment are dis
cussed in chapter 8 where it is concluded 
that a good education is the most impor
tant aid to these intelligent and mentally 
sound individuals. The rapidly advancing 
research necessitated to compile the most 
recent results obtained during preparation 
of the book in chapter 9, in which papers 
and meetings held even in 1982 (less than 
one year before publication of the book !) 
are considered. In spite of this, many 
questions have been left open, for instance 
the relation between clinical features and 
biochemical findings.

The references occupy more than 33 
pages and include papers of not only 
English-speaking but also many other 
European authors. It is unfortunate that 
some names are misspelt (for instance that 
of the internationally revered Robert Debré 
and his collaborators), and some German 
titles are entirely distorted, but this in 
fact is the only error in this excellent and 
up-to-date monograph embracing all the 
old and the most modem knowledge, giv
ing an overall review of investigations,
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results, related conditions, differential diag
nostic problems and therapeutic possibili
ties in osteogenesis imperfecta.

Ch. M. Gefferth

У. M. N estle r , H-L. Spo h r , H-C. St e in - 
h a u s e n : Die Alkoholembryopathie. VI 98 
Seiten mit 13 Abbildungen. Ferdinand 
EnkeVerlag, Stuttgart 1981. Preis DM 39.—

Dieses Büchlein, das der Rezensent 
leider mit zwei Jahre Verspätung in die 
Hände bekam, beginnt mit einer Über
sicht der bis 1979 erschienen zu Mitteilun
gen zum Thema (aus 1980 und später 
stammen nur die Arbeiten des dritten 
Autors). Diese Übersicht ist musterhaft 
und gibt eine klare Zusammenfassung der 
Probleme auch für jene, die sich mit der 
Frage nie befaßt haben. Danach folgt die 
Beschreibung der eigenen Untersuchungen. 
Diese erstreckten sich auf 71 Kindern mit 
Alkoholsyndrom vom Säuglings- bis zum 
Jugendalter und 28 Kontrollen. Pädia
trisch wurden all diese Kinder untersucht, 
doch neurologisch konnten nur 26 und 
“testpsychologisch” 32 untersucht werden. 
Dagegen wurde ihre körperliche und ganz 
besonders ihre psychologische Entwicklung 
sorgfältig verfolgt. Die Auswertung der Be
funde ergab natürlich keine wesentlichen 
Abweichungen von den früheren Angaben, 
nur wurden gehäufte Krampfanfälle und 
ein erhöhtes Ausmaß pathologischer EEG- 
Befunde ermittelt. Die Häufigkeit in der 
Neugeborenen-Gesamtpopulation ist auf 
1 : 2000 geschätzt, und unter den Berliner 
Kranken kam die schwerste Form weniger 
häufig (22,5%) vor als im Tübingener 
Material von Bierich und Majewski (30%). 
Leider wurde es gar nicht versucht, die 
nähere Pathogenese zu klären, und auch 
vom Alkoholkonsum der Mütter wird nur 
angegeben, daß bei 28 Frauen der Tages
durchschnitt 140 g war.

Das Buch dürfte auch noch heute die 
Forscher des Syndroms interessieren.

P. V. VÉG HELYI

J. V e r b o v , N. Mo r le y : Colour Atlas of 
Paediatric Dermatology. 157 pages with 
370 full-colour illustrations. MTP Press, 
Lancaster 1983. Price £ 32.50

The needs of medical students, general 
practitioners, specialists of paediatrics or 
dermatology were kept in mind by the 
authors when writing this atlas. For the 
non-dermatologist, description of a skin 
disorder and its diagnosis is usually diffi
cult, especially if the patient is a child. 
The most interesting themes were selected 
by two excellent clinicians with a sharp eye 
for practice. Very laudably, the rich mate
rial has been divided into as few as eleven 
chapters, this greatly facilitates orienta
tion.

I. Malformations. Pigmented naevi and 
various haemangiomas, both discrete and 
extensive, are presented. Regression of 
vascular naevi is also demonstrated. A num
ber of pictures of epithelial naevi (n. seba- 
ceus, n. verrucosus, etc.) is offered. II. 
Only the most important and striking geno- 
dermatoses are discussed: the various 
forms of ichthyosis, ectodermal dysplasia, 
xeroderma pigmentosum and acroderma
titis enteropathica. III. Here the most 
frequent neonatal and infantile skin diseas
es are illustrated. Napkin dermatitis is 
discussed in a modern interpretation. Many 
plates illustrate seborrhoid dermatitis and 
napkin psoriasis, a disorder common in 
England. The pictures of infectious pro
cesses are very convincing. IV. The rich 
picture material of atopic dermatitis is 
discussed widely in the text, according to 
the high number of manifestations. V. 
Comparatively small space is devoted to 
changes induced by pyogenic agents, while 
viral skin diseases receive more attention. 
Characteristic pictures demonstrate the 
fungal diseases and the conditions caused 
by parasites, disorders nowadays showing 
an increasing incidence. VI. The chapter 
on psoriasis is rather detailed. This is only 
natural since the incidence of this disorder 
is increasing everywhere in the world. 
A single and not too characteristic plate
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illustrates the Mucha-Habermann disease 
in spite of its incidence being high. Only 
a small number of other papulosquamous 
disorders is discussed. VII. The chapter 
on vascular disorders deals with various 
conditions of purpura and malignant and 
benign vasculitis. Mastocytosis is also 
discussed in this chapter; this classification 
is incorrect in the reviewer’s opinion. VIII. 
Both the plates and the text illustrating 
comiective tissue disorders are very in
structive. IX. The most genuine chapter 
describes and depicts the classification, 
aetiology and therapy of bullous disorders; 
these pictures are excellent . X. The plates 
of nail and hair disorders are useful in 
practice. Especially the pictures demon
strating the nail disorders are remarkable. 
XI. A very useful chapter on miscellaneous 
topics (some rare diseases, faults in cos
metics, side-effects of drugs, damage in
duced by therapy etc.) closes the book.

Colour and quality of the great majority 
of the plates are excellent, the explana
tions are concise and clear and contain a 
short description of therapy of the disorder 
in question. The atlas should be available 
for all physicians dealing with children.

E v a  T örök

London ’82 ICACI X I. International Con
gress of Allergology and Clinical Immunol
ogy. Edited by J. W. K err  and M. A. 
Gan de r t o n . The Macmillan Press Ltd, 
London 1983. 560 pages. Price £ 25.00

The eleventh congress of the Internation
al Society of Allergology and Clinical 
Immunology was held in London in Octo
ber, 1982. Twenty topics were discussed 
by invited experts in symposia and a 
large number of free papers and posters 
were presented. At the time of the congress 
abstracts were available, while the full 
text of the symposia, free communications 
and posters has been edited in this book. 
References have also been added to the 
texts read at the congress.

The topic of the first symposium were 
the mediators of allergic tissue reactions. 
Samuelsson presented an excellent review 
on the role of leukotrienes in allergy, the 
biochemistry of compounds derived from 
arachidonic acid by lipoxygenase activity 
and their role in allergy mediation was here 
discussed. Krilis and coworkers reviewed 
the biochemical aspects of the same topic. 
It appears that development of leukotriene 
antagonists may later play a role in treat
ment of atopic disorders.

Another symposium dealt with allergic 
reactions to drugs. The most exciting re
view was given by Schlumberger on the 
differentiation between real, instant type 
drug reactions with demonstrable IgE 
antibodies and transferable reactivity and 
the mostly genetically determined pseudo- 
allergic reactions; here the drug itself or 
some of its metabolites act directly on the 
immunological effector system.

Prevention of atopic allergic diseases 
was the main problem discussed at the 
symposium on paediatric allergy. Special 
stress was placed on early elimination of 
known allergens, nutritional ones included, 
from the environment. Michel et al. offered 
a list of characteristics of high allergic 
risk infants and newborns; they declared 
that parental allergy brings about a risk 
for allergy in the infant as high as 20 to 
80%. IgE levels and IgE immunoglobu
lins, and cells in the cord-blood, season of 
birth, gender of the neonate are valuable 
factors in predicting allergy of the infant.

Only a list of titles of some other sym
posia can be given here: fibrosing alveoli
tis, dermatological allergy, food allergy, 
cell membrane, drug receptors, antibody 
receptors, diagnostic procedures, modern 
drug treatment, immunological aspects of 
allergy, present state of asthma research, 
role of IgE and IgG, regulation of IgE 
response airway hyperreactivity, occupa
tional respiratory allergy, allergy to animals 
and insect stings, the role of lymphocytes 
in allergic reactions, pharmacokinetics of 
antiallergic drugs, purification and charac
terisation of allergens.
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The reader obtains an excellent pano
rama of the present state of allergology 
and of its most important aspects. It ap
pears that somewhat in contradiction to 
the title of the congress, clinical immunol
ogy played no souverain role, its problems 
were only mentioned in fields closely con
nected to allergology.

E . Cse r h á ti

The asthmatic child in play and sport. Edited 
by S. Ős e id  and A. M. E d w a r d s . Pitman 
Books Ltd, London 1983. Price £ 20.00

Recently, there has been an increasing 
interest in the consequences of sports and 
physical load in asthmatic children. This 
book which is based on the material of a 
symposium held in Oslo will be useful for 
experts in the fi< Id and general paediatri
cians alike. The editors have succeeded in 
rounding up the style of spoken informa
tion and in offering a review of the whole 
field. The participants were all excellent 
experts, the information supplied by them 
is up-to-date.

Part one deals with the role of physical 
activity in the life of children and adoles
cents. Physical activity is regarded as a 
part of harmonious development. In the 
second part exercise induced asthma (EIA) 
is split off from the heterogeneous group 
of childhood asthma and its physiological 
and biochemical aspects are discussed and 
the pathomechanism of asthma is also 
briefly reviewed. Problematic aspects of 
EIA (diagnostic procedures, influence of 
the environment, loading tests, refractory 
period) are duly dealt with. A separate 
chapter describes the standardized tech
niques of the diagnostic work-up with many 
useful and practical hints. The fourth part 
informs about the mode of action of drugs 
and is helpful in planning pharmacodynam
ic studies. In addition to the effect of 
dinatrium cromoglycate, other drug effects 
are also discussed. The part on the role of 
physical activity in habilitai ion and rehabi
litation offers an objective and sober

picture on this complementary tool. The 
last chapter describes the practical and 
organisatory aspects of physical activity 
treatment. All papers are supplied by 
copious references.

The great advantage of the book is 
that it contains the full text of the discus
sions, opening thus insight into the problem
atic questions.

J. K elem en

Marjorie A. E n g l a n d : A Colour Atlas of 
Life Before Birth. Normal Fetal Develop
ment. Wolfe Medical Publications Ltd. 
London 1983. Price: £ 25.—
V

This atlas offers a complete review of 
the whole intrauterine development of the 
human being. From the stage of a zygote 
resulting of an in vitro fecundation all 
stages are followed in 1 — 2 days intervals 
up to the embryo of 46 — 48 days. From 
the 7th week there are illustrations for 
every week up to full-term birth. The 
author distinguishes preembryonal, em
bryonal and fetal stages, within embryo- 
genesis she discriminates an early embryo
nal stage (up to the 7th week), organo
genesis is counted from the stage of 
coeloma. For the period from fertilisation 
to 48 days the X X III horizons of Streeter 
are used and, in addition, all embryos are 
demonstrated with exact size and magni
fication data. Thereby the material, part 
of which originates from world-known col
lections, is internationally comparable.

The excellent technique of preparation 
and photography helps the reader to un
derstand sophisticated processes of organ 
development e.g. the very complicated 
evolution of the heart or the gastrointes
tinal tract. The embryo photograms are 
usually supplemented by microphotograms 
of histological sections made of the same 
embryo. Ultrasonograms of fetuses aged 
12 to 23 weeks are a new aspect of the 
topic, and arteriograms and radiographic 
records can also be found. The vascular 
system is illustrated by corrosion prepara
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tions. Development of the osseous system 
is visualized by the alizarine-red method.

In accordance with the style of an atlas, 
there is hardly any text, but this little 
is very comprehensive. All clinical and prac
tical aspects and also a number of malfor
mations receive due attention by being

signed by a black point. The atlas is com
pleted with an extremely useful glossary.

This atlas of human intrauterine devel
opment seems to me the top in all respects: 
beauty, perfection, technique are all second 
to none. To read it is an unprecedented 
experience.

G. K iszely
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К Katona: Diagnostic system

PATIENT’S NAME 
Date ot birth 
Place of birth 
Name of hospital 
District
Transferred immediately 
following birth toother 
hospital
Name of hospital 
District 
Mother’s age 
Father’s age 
Gestational week 
Birth weight

Possible intrinsic 
Risk factors 
Mother's disease 
Family diseases

A N T E P A R T U M  F A C T O R S
Previous deliveries
Normal
Stillborn
Abortions,habitual 
Abortions,artificial 
Treatment for sterility

Neurologic diseases of living brothers and 
sisters
Neurologic anomalies, diseases of dead 
sisters and brothers 
Neurologic diseases in maternal family 
Neurologic diseases in paternal family

Fetal movements 
Siblings
Sequence of birth 
Postural anomaly

Planned baby 
Neurological or psychiatric 
disease during pregnancy

Proven signs of placental dysfunction 
Proven signs of hydramnios 
Treatment owing to proven placental 
dysfunction

Serum test for alfa feto protein 
performed
Amniocentesis for alfa feto 
protein test (performed)

Genetic anomalies
Bacterial diseases : syphilis , listeriosis 
Viral diseases : rubella , herpes, simplex

varicella ,measles , epidemic 
parotitis ,cytomegaly ,

Texoplasmosis

Endocrine diseases : diabetes,hyperthyroidism, 
hypothyroidism

Malnutrition : protein deficiency , vitamin 
deficiency, trace element 
deficiency

Impaired circulation (chronic)
Toxicosis
Haemorrhage (excessive)

Stress conditions 
Other factors

Extrinsic factors

Chemical agents : nitro stains, alcohol, 
nicotine

Drugs acting on the CNS and others 
Analgesics and anaesthetics during 
labour

I Haemolytic diseases , serological conflicts ) j

I N T R A  P A R T U M  F A C T O R S
Preterm-dysmature

HI
Delivered preterm 
Owing to impending 
Dysmaturity 
With steroid screen

n
l!

Difficult, long labour 
Umbilical cord impairment 
Aberrations in placental 
adherence
Amniotic fluid (quality and 
quantity
Caesarian section 
Forceps
Vacuum extraction 
Very fast delivery

N E O N A T A L  I N F E C T I O N S
Sepsis 
Meningitis
Meningoencephalitis

Traumatisation 
Caput succiedaneum 
Cranial fracture laceration 
Cranial fracture with impression 
IC haemorrhage due to traumatisation 
Subdural haemorrhage

Acute fetall distress 
Chronic fetal distress 
Aspiration

METABOLIC DEFECTS 
Diminished pC02 
Decreased) pH 
Acidosis (severe)
Impaired cerebral perfusion
Brain oedema
Hypoglycaemia
Hypocalcaiemia
Hypomagmesaemia
Hyponetraemia
Hypernatiraemia

NEUROLOGICAL FUNCTIONS AND 
D E F E C T S

Normal coinsciousness 
Irritable 
Hyperirritable 
Titter y
Comatose state
Depressed,sleepy
Attentive
Non attentive
Visual fixation present
Visual fixation not present
Cochleopalpebral reflex present
Cochleopalpebral reflex not present
Oral and perioral reflexes present
Oral and perioral reflexes not present
Muscular tone normal
Muscular hypotonia
Floppy tone
Muscular hypertonia
Muscular spasticity
Muscular rigidity
Hemiparesis
Paraparesis
Monoparesis of right arm 
Monoparesis of left arm

A N T I B I O T I C  T H E R A P Y
Lumbar tap 
Subdural tap
Ventricular tap__________________ Chart I

■j Needs neurosurgery

Periventriciular matrix haemorrhage 
Ventricular haemorrhage 
Subarachmoideal haemorrhage 
Hypoxia>hyalin membrane disease 
Hypoxia (either reasons)
Unseparable hypoxia and IC haemorrhage

1C HAEMORRHAGE CONFIRMED BY
- lumbar tap positive
-subdural tap laboratory
-ventricular tap tests

T R E A T M E N T
Needs full resuscitation 
(respiration ,cardiac , metabolic) 
Needs respiration (intubation) 
Needs assisted respiration 
Needs O2 by mask 
Needs infusion-hydration 
Needs dehydration 
Needs O2 therapy (long term)

R E S U L T S  O F  T R E A T M E N T
Fast improvement
Slow improvement
In between
Complete recovery
Partial recovery
No sign of neurological defect
Suspicious sign of some neurological defect
Positive signs of neurological defect

Coombs test 
Blue light irradiation 
Enzyme induction 
Exchange transfusion 
Hydration-infusion 
Drugs

C O N V U L S I O N S
Mass rriovemerfi!», extension 
Local tics (facial, perioral, chewing) 
Irregular respiration, apnae 
Migrating muscular jerks 
Irregular eye movemen\s 
Intact consciousness 
Impaired consciousness 
Convulsive state 
Epilepsia partialis continua

EEG
- no activity
- depressed activity
-  desorganised activity 
-focal convulsive activity 
-alterating high voltage

activity
-normal activity

P R O G N O S I S
Needs continuous observation inward 
Needs full developmental neurologic 
investigation
Needs continuous hospital treatment 
Needs continuous careful observation in 
hospital
Must be transferred to special neonatal 
care unit
Must be transferred to other special 
institution (developmental neurology, 
paediatric surgery , neuro-surgery , 
cardiac surgery , other)
Can be discharged from hospital but 
needs careful longitudinal neurological 
observation
Needs neurohabilitation urgently

A N T I C O N V U L S I V E  T H E R A P Y
STATUS EPILEPTICUS:
-  diazepam iv.
-  paraldehyde
-thiobarbiturate , oxibarbiturate 
MAINTENANCE THERAPY: 
-phénobarbital
- diphenylhydantoin 
-ACTH
SPECIFIC THERAPY (INTRAVENOUS) 
-glucose calcium gluconate 
-magnesium sulphate pyridoxine

Intact
Defective

The skull 
and

the brain

Intact
Defective

Intact
Defective wCraniolacunae

Fracture

Plain
X-ray picture

I—

Head and chest 
circumference 
in percentile

Normal
Enlarged
Small

Brachycephaly
Plagiocephaly
Scaphoscephaly
Turricephaly
Craniosynostosis

Parietal
Subbocipital
Frontal
Transpalatal

Encephalocele

Transillumination 
No transparency 
Slight transparency 
Substantial transparency 
Whole skull transparent

Microcephaly I 
Microcephaly II 
Trisomy 4 p*,4 p“,5p~d, 9*, 

10qV3q,22*

SYNDROMES 
Apert 
Crouzon 
Greig 
Pfeiffer 
Russel 
Sec kel
Smith- Lemli-Opitz 
Cleidocranial dysostosis 
Collins
Other syndromes

I Non cleft median syndrome ] |

I Cleft median face syndrome | |

I Hypertelorism

Small optic channel

Facial hemihypotrophy

Large protruding 
tongue

Hypotrophy of 
tongue

Right 
Г  half

| J  Left ~~Left
half

Partially fixed 
tongue

Right
half

Left
half

Transillumination
Contains
Cerebral
Tissue

[Neurosurgery

Histology

HÍTotal removal

il removal)

Malignant

X-ray
CT
Sonography
Scintillography
Venticulography
PEG
Angiography

B R A I N  S T R U C T U R E  
(neuroradiology)

Neoplasm

Subdural fluid 
accumulation

; Hydrocephalus

Hydranancephaly 
Cortical atrophy 
Porencephaly
Polycystic periventricularleuco- 
malacy
Watershead infarction 
Corpus callosum dysgenesis 
Holoprosencephaly 
Arhynencephaly

Local haemorrhage 
Diffuse haemorrhage 
Vascular malformation

Confirmation
(eventually neurohistological)

-  by puncture and aspiration
- by the necessary operation

L O C A L I S A T I O N

II
Right I
-----  II

I
I
I

Reoperation ~f

I B R A I N  FU N C TIO N  
I (electric activity)
I EEG,evoked potentials 

^  Low voltage , depressed activity 
I Dysrhythmic activity 
J High voltage bursts 
I Low voltage - high frequency 
I High voltage-low frequency 
• Spike and wave activity

Г  ‘
I
I

A N T I C O N V U L S I V E  T H E R A P Y

STATUS EPILEPTICUS

S E I Z U R E S
Grand mal

3ackson type

Irregular

Consciousness

Vegetative signs
Not present

I j MAINTENANCE THERAPY J

Diazepam
Paraldehyde
Thiobarbiturate
Oxibarbiturate

"Phénobarbital
Diphenylhydantoin
ACTH

H
None
Less frequent 
Very rare 
Stopped

SIGN S OF OCCLUSIVE PROCESS 
AND DIMINISHED PERFUSION 
(angiography, scintillography)

Scintillography

Emission tomography

Computerized
angiography

Frontal cerebral 
artery

Medial cerebral 
artery

Posterior cerebral 
artery

H  Right I

~Т-4Тёй—I
H  Right ]

V »  1
г—I Ri9ht I

Basilar artery

T H E R A P Y

Vasodilatators given

j Outstanding Chart II

The spine

Defects
(external origin)

Aberrant functions in 
cervical and/or thoracic 
muscles

Defects
(internal origin)

Birth injuries
Fracture
Luxation

Cervical
Thoracic
Lumbar

Malformations

Cervical 
(Klippel -Feil 
syndrome) 

Thoracic 
Lumbar 
Sacral

Exaggerated 
Symmetric tonic 
Neck reaction

Lordosis I --------------- 1,

Exaggerated 
Asymmetric tonic 
Neck reaction

I Torticollis i 1
Hypotonia

Exaggerated 
Symmetric tonic 
Neck reaction

w  Kyphosis 

- Í  .ordosis

Hypotonia 3- t  Kyphosis

Spina bifida 
(1 vertebra) 
Rachischisis 
(more vertebrae)

LOCALISATION
Cervical
Thoracic
Thoracolumbar
Lumbar
Lumbosacral
Sacral

Confirmed by 
X-ray

I Yes. | ‘ гйо~1

The spinal cord Defects

Malformations

Meningocele
Meningomyelocele
Myelodysplasia
Diastomatomyelia
Hydromyelia
Dermal sinus

Cervical
Thoracic
Thoracolumbar
Lumbar
Lumbosacral
Sacral

SKIN
Intact
Medullo-
vascular
layer
Leaking
Not leaking

Aplasia
Degenerative processes

Birth injuries
Haematomyelia 
Epi and subdural 
haemorrhage 
Spinal arachnitis

Spinal athroples

Storage disease

RESULTS OF P R E -  
OPERATIVE NEURO
LOGICAL STUDIES

Operative indication

Present
Highly recommended 
Parents desire operation 
despite thorough information 
given by paediatrician 
paediatric surgeon 
both
Early closure not 
performed because of 
the neonate's 
condition

Hydrocephalus developed but no sign of 
hypertension present 
Hydrocephalus developed, signs of 
hypertension present 
Indication of ventriculo atrial ventile 
implantation present

URODYNAMICAL STUDY
BLADDER INNERVATION

Bladder neck
Normal
Flaccid
Spastic

Detrusor tonus
Normal
Atonic
Hypotonic
Hypertonic

Bladder capacity
Normal
No
Smalt

Detrusor activity

Normoactive 
No activity 
Hypoactivity 
Hyperactivity

Contraction type

No contractions 
Pathological contractions 
(small,disorganized) 
Pathological contractions 
(high, disorganized) 
Normal contractions

Spontaneous bladder 
function

Present 
Not present 
Activated only by 
intravesical 
transurethral 
Electric stimulation 
occasionally 
regularly

Vegetative afferentation 
(confirmed by polygraphy)

Present, pronounced, regular 
Present, irregular 
Absent

Early closure 
performed

Wound heeling: 
primear 
secundary 

No infection 
occured 
Infection 
occured

Post operative urodynamic 
results

Unchanged
Worth
Improved

Post operative results 
concearning functions of 
the lower extremities

Unchanged
Worth
Improved

Post operative results 
concearning the rectal 
functions

Unchanged
Worth
Improved

Indications for early 
transurethral intra
vesical electrotherapy H

Number of 
stimulations

URINARY
INFECTION

Not present 
Present
Received antibiotic treatment

20
30
40
50
60
70
80
90

100

, X-RAY STUDIES
I.-------------------
j I Ureters
I

Normal
Abnormal

■ Not present

I I---------------
J j Bladder shape
I 
I

Enlarged
Shrunken

I 1 Hydronephros Present 
Not present

Needs no neurohabilitation, all 
sensory, mental and motor 
functions normal

Needs habilitation of

Motor
Visual
Auditive
Vigilance

» behaviourÎI
RESULTS OF
MOTOR
HABILITATION

Improoved locomotion 
unchanged 
Needs orthopaedic 
aids
Needs orthopaedic 
operation___________

Present 
Not present

In 1 series
2 series
3 series
4 series

RESULTS OF INTRAVESICAL 
TRANSURETHRAL ELECTROTHERAPY

Urine retention

No
Small
Over 20

40
60
80

100 ml

Detrusor
activity

In general

Improved tonus 
Improved activity 
Normal tonus 
Normal activity 
Partial continence 
Total continence 
(according to age) 
Increased capacity 
Normal capacity

Normalisation 
Improvement 
No improvement

Chart III

RECTAL INNERVATION

I
I Rectal activity ,l---------------------
L ___________

Normal
Weak
Absent

Normal
No
Hypotonic

H  Normoactive 
No activity 
Diminished

Indication for early 
transrectal electrotherapy

Present 
Not present

RESULTS OF 
RECTAL
ELECTROTHERAPHY

Normal sphincter 
activity
Improved sphincter
activity
Unchanged

Improved bowel
activity
Unchanged
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Cranial nerve V

Cranial nerve VII

Cranial nerve XI

Cranial nerve XII

Cranial nerve X 
Pontine centres 
Phrenic centres |H  Night I
Phrenic nerve

Corneal reflex

I Algesia

Cardinal point 
reactions

Defective mouth 
closure 
Profuse 
salivation

Increased tonic 
asymmetric neck 
reflex

Cranial nerves IX and X

j H  Wghi 1

*МДП

;
1 _l-------- — ----------i H im m  Conscienciousness m m ë

т рN
H i

r lR|gbl I

4 ^ 0

Sensibility (defence,facial 
expression, crying )

Present
Regular-strong 
Feeble- uncertain 
Absent

Somnolent 
Difficulty in 
awakening 
Comatose

Limited facial
movements
Paresis

Absent facial
movements
Plegia

[ - 1 Right 1

Т - г д п

Tongue
movements

Peripheral

4

Right

Right

Normal 
Defective 
movements 
Protrusion 
No participation 
in sucking

F E E D I N G  B E H A V I O U R

Breast feeding 
Bottle feeding 
Greedy 
Good appetite 
Irregular appetite 
No appetite

j Sucking

Tongue
hypotrophy

H R'9hl 1

I Swallowing

■j Normal

■(Abnormal I 

■j Normal |

Breathing

■̂ Abnormal

RHEOBASIS OF 
PALATOPHARYNGEAL 
MUSCLES TO DIRECT 
ELECTRIC STIMULATION

Unattainable 
(brain stem injury)

Forced 
(pathologic) 
posture during 
feeding

\  Not present

POLYGRAPHIC 
ANALYSIS OF SUCKING 
SWALLOWING 
BREATHING
PARAMETERS
Orofacial EMG
Intrabuccal pressure
Intrapharyngeal
pressure
Intraoesophaegal
pressure

 ̂Vomiting 

 ̂Rumingtior

While feeding"^ ^  Nol elleclive Pours slowly 
without sucking

J While feeding
Disorganized
Aspiration
Regurgitation
Absent

4 While feeding
Disorganized 
Develops cyanosis 
Apnoea

Orofacial EMG

Sucking activity 
(burst patterns) -TL^

Abnormal w  VII paresis Electrotherapy 
vitamin В

Swallowing activity 
(pharyngeal and 
oesophageal pressure)

Disorganized 
Low waves 
Absent

Supranuclear
injury

N̂ormal | 

L ^Abnormal|

Palatopharyngeal
hypaesthesia

Supranuclear 
injury of 
coordination

Disorganized 
Low waves

Brain stem 
injury

Aplasia
Hemorhage
Hypoxia

—j Rhythm of breathing
■ ü  Nor mal 1

>£р=цг■■|АЬпогта1|иЛ

Basically
Disorganized

Becomes disorganized 
Apnoeic events

Feeding
training

Lung
disease

Other
diseases

Phrenic nerve 
injury

RESULTS
Complete recovery 
Remarkably improved 
Improved 
Slightly improved 
No result

RESULTS
Complete recovery 
Remarkably improved 
Improved 
Slightly improved 
No result

Feeding trainings

I
Palatopharyngeal
electrotherapy

Normal
Feeble
Absent

Drinking
Normal
Defective
Absent

Eating solid food
Normal
Feeble
Defective
Absent

Treatment of basic disease

RESULTS
Complete recovery 
Remarkably improved 
Improved 
Slightly improved 
No result

Weight

Normal
Subnormal
Stagnation
Decrement

Needs infusion
Regularly
Occasionally
No

Needs drug therapy |-
Regularly
Occasionally
No

Chart IV

Visual function

REFRACTORY 
SUBSTANCES 
LENS AND RELATED 
STRUCTURES

RETINA-OPTIC NERVE 
üundoscopyî

Hypermetropy
Myopy
Normal

Retrolental
fibroplasia

Symmetric
Asymmetric

Normal
Slow

Defective
Malformation

Papilla

—j Retinography

VISUAL ACUITY TESTS

Turning toward light

Turning back to light

Blinking reaction to strong 
light stimulus

Eye closure reaction to 
strong light stimulus

Changing reaction to 
various intensities

г EYE AND LID MOVEMENTS
I

Doll's eye reaction

j Spontaneous eye movements 
I j in^sitting in air" position

Fixation of human face

Object fixation

Following of moving object

py<? I

■j Nystagmus

■j Strabism

Visual orientation and 
behaviour

Colour vision

Depth percepción

Binocular vision

No
Adequate
Inadequate

No
Adequate
Inadequate

Adequate
Inadequate

No
Adequate 
I nadequate

No
Adequate
Inadequate

Present 
Uncertain 
Not present

Present 
Uncertain 
Not present

Present 
Uncertain 
Not present

Present 
Uncertain 
Not present

Present 
Uncertain 
Not present

Normal
Severe

Present 
Not present

Not present

Left
Right

Left
Right
Both

Haemorrhage
atrophy

O '^-C uT

а к з - * *

Left Right 
Left Right 
Both enlarged

!-"T

»Abducent n.

Under ID 
Under 2D 
Over 2D

Punctuated
Patchy
Diffuse

Left
Right
Both

Lett
Right
Both

VISUAL EVOKED POTENTIALS

POLYGRAPHY, ANALYSIS OF 
VISUAL BEHAVIOUR WITH 
LIGHT STIMULI

ROTATORY
NYSTAGMUS

No
Uncertain
Regular

■jpculomotor n. ~ Right
Left

H  Right 
Left

D -
Right
Left

j Ophtalmoptegia H  Right 
Left

Right
Left

Impaired
Right
Left

I--------------------------- 1 Right
Severely impaired — Left

—{ Amaurotic
Right
Left

No visual attention 
■ Reduced visual attention 

Normal visual attention

Therapeutic dilation 
of pupil

Therapeutic screening 
of eye ___

TREATMENT-
HABILITATION-
REHABILITATION

Operation

I I Visual training

Hi
Right

Right

Right

- HRESULTSf

Normalisation 
Remarkably improved 
Improved 
Slightly improved 
No improvement

T=r±_______ I
^RESULTS)—

Normalisation 
Remarkably improved 
Improved 
Slightly improved 
No improvement

Chart V
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ACTIVATED ELEMENTARY 
MOTOR PATTERNS

MUSCLE TONUS ON BEHALF OF 
THE ELEMENTARY MOTOR 
PATTERNS

------- :-------;------ 1 IMcGraw ь reaction —

SPONTANEOUS
MOTILITY

—[Prone position

j Supine position

—I Intensity

Regular 
Rare 
Frequent 
Very frequent 
None

Normal-tonic 
Feeble-hypotonic 
Strong-hypertonic

Muscle tonus 
on behalf of 
spontaneous 
motility

' HI iceps

MYOTATIC
REFLEXES

Normal
Exaggerated
Clonic
Weak
Absent

Normal
Exaggerated
Clonic
Weak
Absent

Normal
Exaggerated
Clonic
Weak
Absent

чЩ}®
Normal
Exaggerated
Clonic
Weak
Absent

[ ^ H = ]Height И

Normal
Exaggerated
Clonic
Weak
Absent

r íл= = ?з~ ^

Muscle tonus 
on behalf of 
the myotatic 
reflexes

I Motor functions 
I of the lower 
I extremities

Exaggerated
Feeble
Absent
Normal

Assisted crawling

B auer's  reaction

Exaggerated
Feeble
Absent
Normal

Exaggerated
Feeble
Absent
Normal

Bauer's reaction 
on upward slop

Exaggerated
Feeble
Absent
Normal

:L_.

Support and elementary 
walk

I
Exaggerated 
Feeble 
Absent 
Normal

Motor functions 
of the upper 
extremities

; McGrow’s reaction

....! Assisted crawling

■j Stepping on hands

Grasp and clinging

Exaggerated
Feeble
Absent
Normal

Exaggerated
Feeble
Absent
Normal

Exaggerated
Feeble
Absent
Normal

4 Moro reaction

Exaggerated
Feeble
Absent
Normal

. . 1
Exaggerated
Feeble *
Absent
Normal

:r-•I
i

Motor functions 
of the neck and 
spinal muscles

Sitting in air 
reaction

Pulling to sitting position 
from supine position

Pushing to sitting 
position

Activated lordosis (rom 
prone position with 
head elevation

4 Landau reaction

Exaggerated
Feeble
Absent
Normal

1
Exaggerated
Feeble
Absent
Normal

Exaggerated
Feeble
Absent
Normal

Exaggerated
Feeble
Absenl
Normal

Exaggerated
Feeble
Absent
Normal

Normal head rotation

I Normal head elevation

Hypotonicity (limited head 
elevation)

Severe hypotonia (inhibited 
head elevation)

Hypertonicity (increased tonic 
asymmetric neck reflex)

Left
Right

Spasticity (forced lateralization 
of the head) H LeLeft

ight

I Torticollis
Left
Right

Increased symmetric tonic 
neck reflex

Forced position up to 
opistotonic reaction

Right
Left
Both

H
 Right 
Left 
Both

Right
Left
Both

Normotonicity

Hypotonia

j Flaccidity

j Slight hypertonicity

Hypertonicity
Spasticity

К Katona: Diagnostic system

ESTIMATION OF DEFECTS IN 
SENSORIMOTOR CONTROL

The free movements of the head are 
endangered

The liberty of the head and neck 
movements is limited. This inhibits 
the feed back regulation as well

I Motility of the shoulder girdle are 
I endangered
I

Erection of the cervical spine is 
handicapped

The development of free movements 
in the upper extremity are 
handicapped

! I
Serious forced posture of the 
head limits trunk and arm 
movements

The forced position of the head limits 
the developmental plasticity 
of the shoulder and the upper 
extremity

The limited motility of the neck muscles 
endangers the development of plastic 
movements of the trunk (rotation etc.)

The movements of the upper 
extremities during the activation 
of elementary motor patterns 
are  not sufficient. Lack in coor
dinated and isolated movements

Serious forced posture in the 
upper extremities handicap move 
ments and developed negative 
feed back

Negative feed back in 
consequence of hemipareis

Static reactions are handicapped 
(leaning).
Grasping ; clinging reactions are 
defective

THE DEVELOPMENT OF:

Leaning and stance reactions of the 
upper extremities endangered

Grasp and clinging reactions 
endangered

The outreaching and toutch reactions are 
endangered

G rasp , precision grasp and manipulation 
are endangered

I
Coordinated, crossed and 
propulsive reactions of the lower 
extremities are failing

Serious forced posture in the 
lower extremities threatens 
normal feed-back reactions

SUMMARY OF THE 
SENSORIMOTOR SYMPTOMS

SPONTANEOUS DEVELOPMENT 
of motor processes 
involving righting and statokynetic 
reactions

Development of alternating flexion and 
extension in the lower extremities, 
inhibition of the stance reactions

Coordinated static reactions 
fail, or are defective in the 
elementary patterns

THE DEVELOPMENT OF:

Static, leaning, thrust reactions of the 
lower extremities are endangered

Owing to spasticity and forced positioning 
of the lower extremities the liberty of 
alternating flexion and extension are 
endangered

Coordinated motility of the lower 
extremities are endangered fZZHfgle

Motor dynamics 
Kynaesthesis

Normal 
Increased 
(Hyper kynesis) 
Decreased 
None

LEADING SYMPTOMS : neck 
hypotonia

LEADING SYMPTOMS: neck 
hypotonia, hypertonia in 
the lower 
extremities

LEADING SYMPTOMS: 
pathologically increased 
asymmetric tonic neck 
reflex, and hypertonicity 
in the upper and lower 
extremities

LEADING SYMPTOMS: 
pathologically increased 
symmetric tonic neck reflex, 
hypertonicity of the lower 
extremities

Generalised hypotonia of 
central origin

Generalised hypotonia due 
to other diseases

Generalised hypertonia

Symptoms reveal the 
danger of :
SPASTIC DIPLEGIA 
SPASTIC TETRAPARESIS 
SPASTIC QUADRUPARESIS 
HEMIPARESIS 
MONOPARESIS

Monoparesis due to 
jeripheral lesions

Monoparesis due to 
spinal origin

’araparesis  due to 
spinal origin

Chart VII

Early habilitation 
necessary

Early habilitation 
not necessary

Early habilitation 
performed

Early habilitation 
not performed

RESULTS OF NEUROREHABILITATION

Pathological symptoms 
disappeared, normal 
development

Pathological symptoms 
disappeared, but new ones 
occured during development

Pathological symptoms 
diminished, development 
satisfactory

Pathological symptoms 
hardly changed, motor 
development satisfactory

Pathological symptoms 
unchanged, motor development 
pathological

Further neurorehabilitation 
advisable

Further neurorehabilitation 
unadvisable

Upper
extremity

Indication for early 
orthopaedic intervention HiNot present —{piaster J 

Present —{Operation |

Indication of early 
intensive electrotherapy

rí
— Regular 
^ c o n tro l

-[Not present

PATHOLOGICAL SYMPTOMS DEVELOPING OR 
Ai Я E ADY E STA BLISHED

Severe hemiparesis in development
I Right 1

Severe hemiparesis established

Severe forced position of the head 
develops

Severe forced position of the head 
established

Early neurorehabilitation is indicated

Too late for early neurorehabilitation. 
(Needs other rehabilitation)

Pelvis
lower
extremity

Rotation to 
side

Normal 
Irregular 
Feeble 
Not present

Rotation 
(prone-supine)

Rotation 
(supine-prone)

Normal 
Irregular 
Feeble 
Not present

Sitting up
Normal 
Irregular 
Feeble 
Not present

Sitting
Normal 
Irregular 
Feeble 
Not present

[Outreaxhing
Normal 
Irregular 
Feeble 
Not present

Toutch
Normal 
Irregular 
Feeble 
Not present

Force grasp H Normal 
Irregular 
Feeble 
Net present

Pincer grasp

Normal 
Irregular 
Feeble 
Not present

Precision
grasp

Nor mal 
Irregular 
Feeble 
Not present

Manipulation |
Normal 
Irregular 
Feeble 
Not present

Climbing to
vertical
position

Normal 
Irregular 
Feeble 
Not present

[crawling
Normal 
Irregular 
Feeble 
Not present

Stance
(leaning)

Normal 
Irregular 
Feeble 
Not present

Normal 
Irregular 
Feeble 
Not present

Walk with 
support

Normal 
Irregular 
Feeble 
Not present

Normal 
Irregular 
Feeble 
Not present

Running
Normal 
Irregular 
Feeble 
Not present

Staire
climbing

Normal 
Irregular 
Feeble 
Not present

ESTABLISHED DEFOMITIES 
BYOND THE POSSIBILITY OF 
PREVENTION

Spast

^Spastic tetraparesis

c diplegia

Severe paradox defective 
distribution of the muscle 
tonus

Quadruplegia

I Sleeping time

SLEEPING BEHAVIOUR
- Í

H Too short 
TToo long

Intensive motility 
Undue arousals 
Many undue arousals

Needs help to asleep

Only with special 
aid (toy)
Only with personal 
contact (mother) 
Cannot sleep 
Needs rhythmic 
movements

HÍ
Irregular 
Easily aroused 
Very irritable

Awakening

Sleeps у

Polyphasic sleeper

Monophasic sleeper

HEEG, Polygraphy

AVAKE BEHAVIOUR

Spontaneous behaviour 
and activity______ ■——{ Attention,vigi lity >

Hi

General attention

Hi

High grade hyper
activity
Cannot be placated
Hyperactive
Restless
Mixed normal and
restless
Normal
Apathie
Somnolent
Semi-comatose

Ъ

У
ACTIVATED BEHAVIOUR 
AND ACTIVITY

Selective attention

Only optical 
Only auditive 
Only kynaesthetic 
Only tactile 
Only olfactory 
Only gustatory

Cannot be aroused 
May be aroused but 
indifferent 
May be aroused 
slightly attentive 
Attentive if stimulated 
regularly 
Attentive only by 
specific stimuli

{DEVELOPMENT O F AFFECTIVITE AND EMOTION j I 
I I

I IN FANT-M OTHER-INFANT REACTION

INTONATION 
Comfort signals 
Discomfort signals 
Affective signals to care 
taker (mother)

Frequently 
Not otten 
Occasionally 
Scarsely 
None

Attention to mother's 
face and movements 
(Visual contact)

Good, regular 
Uncertain 
Scarce 
None

Attention to mother's 
voice, discrimination 
and preference 
(Auditive contact)

Good, regular 
Uncertain 
Scarce 
None

Quiet awakening
Active awakening (bubbles,
plays)
Unquiet awakening (cries)

i

Paradoxical sleep 
period

Normal 
Too short 
Too long

Deep sleep period
Normal 
Too short 
Too tong

Development of 
sleep behaviour

ч Bad sleeper

Sleeps only in 
familiar environment

Needs pharmacotherapy 
Needs psychotherapy

( Needs psychotherapy 
Needs drug therapy 
Needs both

r  SPONTANEOUS 
ATTENTIVE 
R EA D IN E SS

{

Spontaneous orientation 
(objects)

Visual orientation

■jReaching-out

!Manipulation

b
>

>

Hi

DURATION
None
Short
Medium
Long

x:

OCCASION 
None 
Rare 
Frequent 
Very frequent

Spontaneous orientation 
(persons)

Calmed by personal 
contact

Activated by object 
contact

Activated object contact by 
enriched selectivity 
(increased number of objects)

None
Slight
Substantial

Activated object contact by 
simultaneous personal 
contact (play)

None
Slight
Substantial

I INTERPRETATION OF WILL, 
j INTENTION, BY

Frequent
Irregular
Scarce
None

Cry
Face mimics 
General movements 
Gestures 
Restlessness

ACTIVITY TOWARD THE 
ENVIRONMENT

щ Object preference

( Developed 
Longs to known 
objects 
Prefers new 
objects

GENERAL ATTITUDE 
TO OBJECTS

ATTENTIVE BEHAVIOUR 
DURING MANUAL 
OBJECT CONTACT

Mode of object 
handling

; FURTHER DEVELOPMENT OF INFANT- 
I -M O T H E R -IN FA N T REACTION

Laughs to mother 
Plays with mother 
Contacts mother 
Placated by mother

["DEVELOPMENT OF PO SITIV E CONTACT 
W ITH CARETAKER (M OTHER)

Listens to mothers HFre
lrr

Sc<
N01

Frequent
egular

Scarce
None

Listens to mothers 
gestures

Frequent
Irregular
Scarce
None

Follows m aternal 
suggestions and 
movements

Frequent
Irregular
Scarce
None

Has normal dreams 
Many fears during dreams 
Many activities during 
dreams
Occasional tears

No adaption 
Fear, withdrawal 
Good adaption 
Likes new environment

Recognises composition of environment

Handles environment actively

Accepts newly explored
environment
Reacts in play repertoire

Explores them greedily 
Fear from objects 
Shows no interest 
Throws them away

Beats
(objects together) 
Throwing 
Takes out 
(objects from box) 
Places back

Grips 
Builds 
Scrapes 
Twists, turns 
Pulls out I 
Sticks in

—j Family members

GENERAL ATTITUDE 
TO PERSONS

4 Foreigners

Behaviour at home

Behaviour in new 
environment

Good kynaesthetic sense 
(positive locomotor behaviour)

Inefficient kynaesthetic sense 
(negative locomotor behaviour)

j Interest level,general

Interest span,general

Behaviour in home environment

Good
Irregular
Withdrawing

Good
Irregular
Withdrawing

Good
Irregular
Withdrawing

Good
Irregular
Withdrawing

No
, Developing 

Partly
Good recognition

No,owing to bad
orientation
Insufficient
Adequate
Outstanding

None
Occasional 
Frequent 
Easily aroused

None 
Slight 
Efficient 
Very stable 
Outstanding

Autistic (no contact) 
Irregular
Slightly disturbed

Í  STEREOTYPE BEHAVIOUR
None
Tendency to

SIGNS OF 
DEPRIVATION

Regular stereotyped 
■ movements 

Head and trunk

Constantly
Very otten
Often
Random
Occasionally
Never

S EV ER E SIG N S OF FRUSTRATION

Immobilisation

Self agressive 
movements

Self- beating 
Head knocking 
Scratching 
Tearing hairs 
Falling

[Agressive movements

Flinging, throwing 
Biting 
Pinching 
Passing stool 
Passing urine

Constantly
Very often
Often
Random
Occasionally
Never

Constantly
Very often
Often
Random
Occasionally
Never

Chart VIII
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SUGGESTION 
by gestures 
by intonation 
by understanding 
words 
Question 
Statement

SUGGESTION
Order
Admission
Prohibition
Protest

None 
Rare 
Indicative 
Very indicative

Locomotor
skill

Outstanding
Perfect
Reasonable
Fine movements uncertain 
Fine movements defective 
Gross movements defective

Visuomotor skill 
Manual skill

Outstanding
Perfect
Reasonable
Defective

Handling toys
None
Insufficient
Adequate
Outstanding

Compositions
None
Insufficient
Outstanding
Adequate

None
Insufficient
Adequate
Outstanding

Phantasy in play
None
Insufficient
Adequate
Outstanding

SOCIALISATION

None
Very irregular 
Feeds from hand 
Uses fork, spoon 
Uses knife
Complete feeding habit

Clothing

None
Helps in dressing 
Handles shoes, socks 
Buttons up
Practical self dependence

Toilettirig

None
Incomplete 
Developing well 
Undue bed wetting 
Undue stool passage

Self control 
behaviour 
in society

None 
Deficient 
Follows order 
Adequate 
Outstanding

Comprehension
None
Inadequate
Adequate
Outstanding

Speech

None
Deficient
Erroneous
Incomprehensive
Sufficient
Outstanding

Memory

None
Haphazard
Insufficient
Sufficient
Outstanding

Likes to use 
verbal contact

Yes
Mixed
No

Gestures 
adequately 
while speaking

No
Normal
Pronounced

LATER LEARNING A BILITIES

Outstanding
Good
Irregular
Incorrect
None

[Reading
Cannot
With difficulty
Normal

Writing □H
Cannot
Can with mental
difficulty
Can with visual
difficulty
Can with manual
difficulties
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