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Advantage of Trans vaginal 
O ver Transabdom inal Sonography
K . P a t a k i1, Z s . J a k a b 2, Z. H a r k á n y i2 an d  Z. V i g v á r y 2

’2nd D e p a rtm e n t o f G ynaecology  a n d  2D e p a rtm e n t o f R adio logy , 
Sem m elw eis U n iv e rs ity  M edical School,

H -1082 B u d ap es t, Ü llői ú t  78/a, H u n g a ry

(R eceived : J a n u a r y  17, 1989)

R e su lts  w ith  tra n sv a g in a l so n o g rap h y  (TVS), a  new  u ltra so u n d  d iagnostic  
m ethod , a re  re p o rted . A  to ta l  o f 40 p a tie n ts  w ere co m p ara tiv e ly  exam ined  b y  
tra n sv a g in a l a n d  tra n sa b d o m in a l so n o g rap h y . I n  c o n tra s t to  tra n sab d o m in a l 
sonog raphy , th e  tra n sv a g in a l ex am in a tio n  p rov ided  a d d it io n a l in fo rm atio n  in  
35%  of th e  p a tie n ts . T he in d ica tio n s a n d  ad v a n ta g e s  of tra n sv a g in a l sonog raphy  
a re  sum m arized  as com pared  w ith  th e  tr a d it io n a l m e th o d . T he in tro d u c tio n  of 
th e  m eth o d  is recom m ended  in  all U S lab o ra to rie s  w here ex am ina tions of th e  
pelv is are  perfo rm ed .

Transvaginal sonography (TVS) is a new endosonographic method, 
during which a highfrequency (5-7 MHz) transducer of a special shape is 
introduced into the vaginal fornix. This allows the direct visualization of the 
pelvic organs, and due to the higher frequency, a higher resolution can be 
achieved. The scan is richer in detail as opposed to transabdominal sonography 
(TAS). The advantages of TVS are summarized in Table 1.

T a b le  1

Advantages of T V S

1. A greater resolution can be achieved, because th e  transducer is in the direct proxim ity of 
th e  organ to  be examined.

2. The bladder should no t be filled (renal failure, difficulties in urine retention).
3. Obese patients w ith thick abdom inal wall can  be examined more accurately.
4. Intestines and adnexal structures can be b e tte r differentiated.
5. The structure of the  endom etrium  can be b e tte r visualized.
6. F eta l heart function can be detected a t on age of 6 weeks.
7. The vitelline sac can be seen a t 5 weeks.
8. The structure of th e  ovaries can be better visualized, the size of th e  follicles can be judged 

w ith greater precision.
9. The exam ination takes a shorter tim e (there is no need to  wait for filling of the bladder).

The TVS and TAS of 40 patients were performed consecutively and the 
results of both methods were compared.

]* Acta Chirurgica Hungarica 32, 1991 
Akadémiai Kiadó, Budapest
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T a b le  2

Distribution examinations according to diagnosis

GYNAECOLOGICAL IN 1JICATIONS

Indication US finding No. of cases Clinical diagnosis No. of cases

Irregular bleeding Thick endometrium of irregular structure 5 Endom etrial hyperplasia 2
Endom etrial carcinoma 1
Negative histology 2

Palpable mass/lower O varian cyst 6 O varian cyst S
abdom inal pain Septate cyst of irregular shape 4 Adenocarcinomatous ovarian cyst 2

Inhomogeneous solid structure in the 
right adnexal region 1

O varian adenocarcinoma 1

Myomatous trabecules 10 Myoma of the uterus 10

Febrility P artly  cystose, p artly  solid structure 
beside the uterus 2

Abscess 2

H ID  localization IU D  of favourable location 3
Endocrine disease Larger ovaries w ith small cysts 

OBSTETRIC INDICATIONS
2 Stein-Leventhal syndrome 2

Bleeding R egular graafian follicle and myoma 6-week intrauterine pregnancy -f- myoma-
tubercles 1 tous uterus 1

Missed abortion Irregular, em pty graafian follicle 1 Missed abortion 1

E xtrauterine pregnancy ? Thick endometrium 2 E arly  intrauterine pregnancy 1

Intrau terine pregnancy Normal graafian follicle 1 E xtrauterine pregnancy 1
7-week intrauterine pregnancy 1

Z. H
arkányi et al. : A

dvantage of transvaginal over transabdom
inal sonography
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Patients and Methods

Transabdominal sonography was carried out in 40 patients followed by 
TVT by a TOSHIBA SONOLAYER SSA-100A apparatus. The TAS studies 
were performed with filled bladder by a convex 3.75 MHz transducer.

Prior to TVS the patients were informed about the essence and advantages 
of the method. During the examination there is no need of a filled bladder 
the patients can be examined without any preparation. The surface of the 
transducer is smeared with a gel. The patients introduced it themselves into 
the vaginal fornix without pain. They reported nothing unpleasant during the 
examination.

During the study a predetermined routine was followed. First, the 
cervix was brought into the visual field, then the uterus. The width and, 
structure of the endometrium were studied in detail in each case. After ex­
amining the uterus by rotating the transducer somewhat to the left or right 
the ovaries were brought into the visual field.

The examination was in all cases documented with videoscans or video- 
prints.

The indications of the study include abnormal bleeding, lower abdominal 
pain, a palpable pelvic formation, infertility, endocrine disease, abscess or the 
suspicion of ectopic pregnancy, assumed intrauterine gravidity, missed abor­
tion and the localization of IUD.

The age of the patients ranged between 21 and 62 years.

Results

Changes revealed by the examination of 40 patients are shown in Table 2 
(Scans 1,2).

Transvaginal sonography gave additional information as compared to 
TAS in 14 cases (35%) (Table 3).

T able  3

Comparison of T A S  and T V S

TAS provided more information G cases (15%)
TVS provided more information 14 cases (35%)
E qual inform ation 20 cases (50%)

T o ta l 40 cases (100%)

Five patients could hardly be examined transabdominally due to obesity 
or to urine retention disorders. Here, assessable scans were offered only by

Acta Chiruryica Hunganca 32, 1091



6 Z. Harkányi et al. : Advantage of transvaginal over transabdominal sonography

Sca n  1. N orm al end o m etriu m , TVS. T h e  y o u n g  p a tie n t’s en d o m etriu m  of a  reg u la r 
s tru c tu re  can  be well d if fe re n tia te d  in  th e  cen tre  of th e  u te ru s

Sca n  2. O varian  c y s ts , TV S. B eh ind  th e  p a r t ia l ly  filled b lad d er a n  u te ru s  of n o rm al 
size is seen, w ith  cy sto se  s tru c tu re s  in  b o th  ovaries

Acta Chirurgien Hungarica 32, 1091
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TVS. In one case the thickened endometrium of irregular structure could be 
visualized only by TVS, the histology verified hyperplasia (Scan 3). In a 
patient dialysed due to chronic renal insufficiency (she could not void spon­
taneously), only TVS could prove the abscess located on the left side of the 
uterus (Scan 4). Another female patient having undergone hysterectomy was 
referred to examination also because of suspicion of an abscess. Transabdominal 
sonography revealed no circumscribed pathological change in the pelvis, while

Scan  3. E n d o m etria l hyperp lasia , TV S. T he  en d o m etriu m  is th ick en ed , ir reg u la r in
s tru c tu re  a n d  o f uneven  con tou r

TVS verified a 6 cm abscess in the adnexal region. In one case, TVS demon­
strated the ovarian origin of a solid structure in the pelvis. In two instances, 
TAS disclosed an ovarian cyst, TVS showed the cysts to hove a thickened 
wall, with small, irregular sprouts extending into the lumen. In one case of a 
7-week intrauterine pregnancy, TVS allowed a better visualization of the parts 
of the embryo as well as of the vitelline sac (Scan 5).

In myomatous uterus developed in intrauterine pregnancy, TAS showed 
only the graafian follicle, while the fetal pole and heart function were revealed 
only by TVS.

In a patient referred to examination due to suspicion of missed abortion, 
TAS disclosed an empty graafian follicle. TVS could reveal the irregular shape 
of the graafian follicle with the surrounding cystic structures, fetal echos could 
not be visualized.

Acta Chirurgica Hungarica 32, 1991



8 Z. Harkányi et al. : Advantage of transvaginal over transabdominal sonography

Sca n  4. Abscess, TVS. I n  th e  le f t ad n ex a l region of th e  d ia lysed  p a tie n t, a  solid s tru c tu re  
of inhom ogeneous s tru c tu re  is p resen t

Sca n  5. 7-week in ta c t  in tra u te r in e  p regnancy , T V S. T he p a r ts  o f th e  em bryo  an d  th e
v ite lline  sac are  c lea rly  observab le

Acta Chirurgien Hungáriát 32. l'j'jl
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Discussion

Several reports have been concerned with TVS, as a new examination 
method, reviewing its advantages, and summarizing its major indications [1, 9] 
(Table 4).

T a b le  4

Indications oj T V S

1. In  all cases if 'IAS does n o t give sufficient inform ation.
2. In  difficulties with urine retention  and excretion.
3. Pathological changes of th e  endometrium.
4. Pathological changes of the  tubes.
5. Ectopic pregnancy.
0. Pathological early pregnancies.
7. Endocrine diseases — accurate visualization of the struc tu re  of the ovaries.
8. Follicle monitoring.
9. In  vitro fertilization—graafian  follicle aspiration under U S guidance.

10. Aimed punctu re  of pelvic effusions.

The examination does not require a filled bladder, thus it can be parti­
cularly well applied in patients not being able to retain their urine for some 
causes, as well as in renal insufficiency. Transabdominal sonography is made 
difficult by obesity, a thick abdominal wall, retroflexed uterus, intestinal loops 
covering the pelvic organs—these problems can mostly be eliminated by TVS.

Changes in the Uterus

During TVS the first structure to be visualized is the cervix: its altera­
tions like the Naboth cyst, can easily be recognized. The size and structure of 
the uterus can be well defined, even the tiny myomatous tubercles can be 
detected. The structure of the endometrium can be better visualized by TVS, 
the morphological changes during the cycle can be followed clearly and the 
reactions during hormone treatment can be demonstrated [1, 2, 3, 6, 7]. 
According to Mendelson et al. [4], the endometrial-myometrial junction can 
be better visualized by TVS and so the superficial or deep invasion of endo­
metrial carcinomas can be demonstrated with great accuracy. Nishi [15] could 
determine with great precision the extent of tumour invasion in 11 out of 14 
cases. Transvaginal sonography helps in locating intrauterine devices. It can 
be used in finding “lost” IUDs.

Already a minimal amount (5-10 ml) of free fluid can be detected in 
the Douglas space.

Acta Chirurg ica Ilungarica 32, 1991



Ovarian Processes

Transvaginal sonography is to be preferred in visualizing the structure 
of the ovaries, monitoring follicular growth and recognizing the corpus luteum 
[9]. The study of ovarian structure is particularly important in various en­
docrine clinical pictures (e.g. adrenogenital syndrome, Stein-Leventhal syn­
drome, etc.), and since these diseases are often associated also with obesity, 
TVS can eliminate technical difficulties. Transvaginal sonography is more 
beneficial in examining ovaries of atypical location, e.g. in the Douglas space, 
or postmenopausal ovaries of smaller size. The structure of masses of ovarian 
origin can be examined with greater precision.

Tubo-ovarian abscesses and hydrosalpinx can be better visualized. One 
of the most frequent reesous for applying this method is ectopic pregnancy 
and the detection of early tubal pregnancy. An intact 6-week tubal pregnancy 
can be easily recognized on the basis of heart function [8].

Pregnancy

Transvaginal sonography is of prime importance in detection of early 
pathologic pregnancies [8]. Already a 4-week intrauterine pregnancy can be 
detected by it. At 5 weeks, the vitelline sac can be noted, one week earlier 
than by TAS. In the 6th week fetal heart function can be registered. The 
pathologic graafian follicle, incomplete abortion, fetal death and a “pseudo” 
graafian follicle in ectopic pregnancy can all be early detected. The cervix 
and the state of the internal and external cervical orifice can be more safely 
examined.

Artificial Insemination

Transvaginal sonography is also used in in vitro fertilization—in the fetal 
transfer programme. Oocyte aspiration under transvaginal sonographic control 
was performed by Wikland et al. [10] in 50 cases. The method is considered 
to be more beneficial than the transvesical procedure applied up to that time.

Ю Z . Harkányi et al. : Advantage oj transvaginal over transabdominal sonography

Interventions

There is a possibility of the puncture of pelvic effusions under TVS 
control (Douglas space, peritoneal retention cysts, ovarian cysts).

The procedure is of diagnostic and therapeutic value.
During our studies, TVS provided extra information in 35% of the cases 

as compared to TAS. Our patients did not indicate any feeling of pain as neither 
any other unpleasant sensation during the examination.

Acta Chirurgica Hungarica 32, 1991
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Difficulties may be caused by the small visual field, the transducer can 
be moved only laterally and at a small angle because of the anatomical region, 
and so this may render orientation more difficult than by TAS, the size oi 
more extensive adnexal changes are more difficult to assess. The transvaginal 
transducers of various types are of different shapes, so having different ap­
plication fields. In the second and third trimesters of pregnancy TVS is of 
limited value. Contraindications are an intact hymen, bleeding during preg­
nancy and vaginal infection.

A TV transducer can be connected to the majority of US devices. Trans- 
vaginal sonography is expected to become a routine procedure in the near 
future in all US laboratories where pelvic examinations are made. I t is easy 
to perform, a radiologist or gynaecologist familiar with US diagnosis can rapidly 
have a good command of the method enhancing the accuracy of work.
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Vorteile der vaginalen Sonographie gegenüber 
der abdominalen US-Diagnostik

K . P a t a i, Zs . J a k a b , Z. H a r k á n y i u n d  Z. V ig v a ry

B erich te t w ird  ü b e r die E rfa h ru n g e n  m it  einer neuen  U ltra sch a ll-d iag n o stisch en  
M ethode d e r tra n sv a g in a le n  Sonographie.

A n h an d  des V ergleiches der E rg eb n isse  von  40 tran sv ag in a len  u n d  tra n sa b d o m i­
na len  U ltra sch a ll-u n te rsu ch u n g en  w urde  fo lgendes festgeste llt.
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12 Z. Harkányi et al. : Advantage of transvaginal over transabdominal sonogra-phy

Im  Vergleich zu r tra n sa b d o m in a le n  U n te rsu ch u n g  ergab  die tran sv ag in a le  in  35% 
d e r  F ä lle  m ehr In fo rm atio n en . In d ik a tio n en  u n d  V orte ile  der tran sv ag in a len  Sonographie 
im  V ergleich zur tra d it io n a le n  M ethode w erden  zusam m engefaß t. E s  em p fieh lt sich die 
E in fü h ru n g  der U n te rsu ch u n g sm eth o d e  in  säm tlich en  U H -L ab o ra to rien , in  denen  U n te r­
su ch u n g en  im  kelinen B ecken  d u rch g efü h rt w erden .

Преимущества влагалищной сонографии по сравнению с брюшной 
ультразвуковой диагностикой

К. ПАТАИ, Ж. ЯКАБ, 3. ХАРКАНИ и 3. ВИГВАРИ

Авторы знакомят с результатами, которых они достигли, применяя новый диагности­
ческой метод — трансвагинальную сонографию (TVS).

У 40 больных они провели трансвагинальное и трансабдоминальное исследования 
и сравнили результаты, полученные при применении обеих методик.

Трансвагинальное исследование по сравнению с трансабдоминальным у 35% боль­
ных дало больше информации. Авторы суммируют показания к проведению трансваги­
нальной сонографии и указывают на достоинства этого метода по сравнению с тради­
ционным. Они рекомендуют введение этого исследовательского метода во всех ультразву­
ковых лабораториях, где проводятся исследования малого таза.

Acta Chirurgica üungarica 32, 1991
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A Case of Fournier s Gangrene
H . C z a l b e r t ,1 L. H o r n o k 2 an d  L. R i t t e r 2

’U n ited  H e a lth  In s titu tio n s  of th e  M unic ipal Council, H -2120 D unakeszi, P .B o x  41 
a n d  22nd D e p a rtm e n t of S u rgery , P o s tg ra d u a te  U n iv e rs ity  M edical School, 

H -1136 B u d a p e s t, Szabolcs u. 33, H u n g a ry

(R eceived : J u n e  6, 1989)

A u th o rs  re p o r t th e ir  case o f F o u rn ie r’s gangrene on th e  basis of th e ir  own 
o b serv a tio n s and  re ly ing  on d a ta  o f th e  li te ra tu re . C om plete  h ea lin g  can  be 
expec ted  of im m ed ia te  ra d ic a l su rg e ry  an d  of aggressive in ten siv e  a n d  an tib io tic  
tre a tm e n ts .

In  1883 Fournier was the first to report on the very rapidly progressing, 
severe gangrenous process of the external genitals or of their subcutaneous 
connective tissue [1]. The aetiology of the disease is not always clarified un­
ambiguously, thus it was observed in association with various clinical pictures 
(like atherosclerosis, panarteritis), following perineal and ureteral injuries, and 
due to diagnostic or surgical interventions in the rectoanal region (e.g. biopsy, 
endoscopy) [2].

Case Report

V.I., male patient, aged 38, presented on September 26, 1984 at the 
surgical consultation of the Polyclinic in Dunakeszi with of rectal complaints. 
On examination a 2 cm fissure was observed in the posterior commissure at a 
typical site.

On September 25, 1984, cryo-fissurectomy was performed at the procto- 
logical out-patient unit of the 2nd Department of Surgery, Postgraduate 
University School of Medicine. In view of his urological complaints, he was 
referred to urological examination where he failed to appear. He was trans­
ferred by ambulance on September 29, 1984 to the 2nd Department of Surgery, 
Postgraduate University Medical School in a septic-toxic state. On examina­
tion a definite inflammatory process progressing in both inguinal directions 
and starting perineally was noted, bursting spontaneously in the perineal 
region, emptying a sanious, putrid, necrotic discharge.

Intensive treatment was started immediately (Dalacin, Gentamicin, over­
pressure infusion, a large-dose steroid).
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Staining of the wound discharge was found to show gram-positive and 
-negative cocci, diplococci, gram-negative bacteria and a few gram-positive 
rods. Anoscopy and rectoscopy revealed an intact cryofissurectomic region, 
without any pathological change to a depth of 25 cm. During operation, in 
addition to the perineal, also the periurethral region was opened with ex­
tensive exposure as well as the ischiorectal region from a circular radial incision 
as also the testis and both inguinal regions. Lavage drains and strips were 
placed in the wounds. On examining the material removed during exposure, 
debris of vegetable origin was found in the sample proximal to the root of the 
testes. As he said later, he had piled straw three days prior to his admission. 
He must have suffered the scrotal injuries at that time.

Lavage with hydrogen was made first every two hours and then, due to 
the rapid improvement in the patient’s condition, 5 times daily. He became 
afebrile by the following day, his general condition improved gradually, his 
phlegmon regressed and necrosis became demarcated. During subsequent 
necrectomies, three-quarters of the scrotum were removed. Later E. coli, 
diphtheroid and Clostridium perj ring ens were cultured from the discharge.

In October 1984, he was discharged in normal condition, free of com­
plaints, with granulating wounds. He was repeatedly admitted on March 14, 
1985 because of an anal fistula. On 19 March fistulectomy, rubber interlacing 
marsupialization were performed. He was discharged after 11 days with clearly 
granulating wounds. He was completely recovered, after 9 months he became 
complaint-free and has been active ever since.

Discussion

Fournier’s gangrene is a rare disease mainly of young men. It has only 
been sporadically reported in the world literature. I t is not rarely of lethal 
outcome (e.g. up to 1964, approximately 200 cases had been reported) [4]. 
Its first sign is intensive pain, with the swelling of the affected surface, with 
erythema, but very often with high temperature and a septic state by that 
time. From the appearance of the patient’s first symptoms, this severe life- 
threatening condition may develop within a period of 2-3 days, but also 
abruptly in a matter of hours [3].

In typical cases, after the onset of erythema, the marked edematous 
swelling of the perineal tissues, their bluish-purple, occasionally greenish 
discolouration, the development of fistulas with spontaneous putrid discharge, 
then extensive skin necrosis and a malignant edematous palpation finding can 
be noted. According to observations, the inflammation is spreading toward 
the genitals in the perineal region, less frequently it is of perineal localization 
[1, 3, 5]. Bacteriological examination most often shows a mixed infection
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(E. coli, Staphylococcus aureus and albus, bacteriodes, Klebsiella, enterococci, 
Proteus, Cilobcater and Pseudomonas strains).

Our case is unique because the trivial injury from where the process had 
started was revealed by a thoroughgoing historolgical examination after 
surgical management.

The three major aspects of surgical management include (i) Local mana­
gement, radical exposures, removal of the decayed parts, the frequent lavage 
and cleaning of the exposed region, (ii) If  possible, aggressive antibiotic treat­
ment up to starting of an aimed antibiotic therapy, (iii) Intensive treatment.
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Über unseren Fall mit einem FOURNIER-Gangrän

J .  H . Cz a l b e r t , L . H or n o k  u n d  L . R it t e r

A ufg ru n d  d e r eigenen B eo bach tungen  sowie d e r L ite ra tu rd a te n  w ird  d e r eigene 
F O U R N IE R -G an g rän -F a ll e r lä u te r t. D ie restlo se  H eilu n g  k a n n  von  dem  so fo rtigen  
ch irurg ischen  E in g riff  u n d  von  d e r ag ressiv -in tensiven  bzw . von  d e r an tib io tisch en  
B ehand lung  e rw a r te t w erden.
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Intraoperative Injuries during Transperitoneal 
Urological Operation
L. P a j o r , J. L i p t á k  and  M. Szűcs

D ep a rtm en t o f U ro logy , Sem m elw eis U n iv e rs ity  M edical School,
H -1082 B u d a p e s t, Ü llői ú t  78/b 

H u n g a ry

(R eceived : A pril 3, 1990)

T he m echan ism  of d ev e lo p m en t o f 19 severe side-in ju ries arising  during  
230 tran sp e rito n ea l uro log ical o p e ra tio n s  w as a n a ly sed . D u rin g  a  to ta l  of 158 
R L A s perfo rm ed  fo r te s tic u la r  tu m o u r, vascu lar in ju rie s  — of th e  ao rta , in ferior 
c a v a l vein  a n d  re n a l vessels — w ere suffered  in  10 cases, a n d  in ju ry  of th e  sm all 
in te s tin e  in  one case. I n  a n o th e r  case, occiden tal lig a tio n  a n d  tran sec tio n  of th e  
u re te r  w ere m ad e . D u rin g  rad ica l neph rectom y , liv e r  a n d  sp len ic  in ju ries w ere 
in flic ted  in  tw o  cases each. T he le f t ren a l vein w as in ju re d  also in  tw o  cases. 
I n  one case th e  c o n tra la te ra l u re te r  w as ligated . D isreg ard in g  th e  f irs t five cases, 
th e  in ju ries w ere a lw ays m ad e  in  cases o f tum ours. A fte r  an a ly s in g  th e  m istakes, 
suggestions w ere p u t  fo rw ard  fo r e lim in a tin g  these  com plica tions.

In  the recent 10 years, the extensive use of transperitoneal operations 
In urology have considerably improved the chances of the final recovery of 
patients with urological tumours.

Reports based on our own experience in Hungary have summarized the 
advantages of transperitoneal exposure in the surgical management of uro­
logical tumours as follows [6]:

•  I t  enables the “en bloc” removal of renal tumours by the primary 
ligation of vessels and lymphadenectomy [7].

•  So the regional lymph nodes of the testicular tumour can be removed 
from the crus of the diaphragm to the inguinal canal [3].

•  I t  enables the most extensive, if necessary bilateral exposure of the 
retroperitoneal organs [1, 2].

•  I t  is a possible solution for the concurrent diseases and injuries of the 
abdominal and retroperitoneal organs.

While enumerating the above advantages, it should also be kept in mind 
that the transabdominal operations can be associated with specific complica­
tions, such as the side-injuries of intra-abdominal organs, the possibility of 
which is excluded during the traditional retroperitoneal exposure.

I t  is believed that the causes of injuries, the mechanism of their infliction 
should be analysed to learn from the mistakes. In this paper only the intra­
operative injuries will be dealt with, while other complications, like leakage of 
lymph, development of haematoma are beyond the scope of this study.
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18 L. Pajor et al. : Transperitoneal urological operation

Method and Patients

A total of 238 transabdominal operations were performed at the Depart­
ment of Urology, Semmelweis University School of Medicine between 1979 
and 1988. The indications are shown in Table 1.

T a b le  1

Transperitoneal operations performed in  the recent 10 years (1979-1988) 
at the Department of Urology, Semmelweis University M edical School

RLA 158 eases/12
R adical nephrectom y 52 cases/7
O ther, non-tum our

operation 28 eases

T otal 238 cases

During 238 transperitoneal operations injuries which would have caused 
a permanent injury to health, or have involved an actual risk of this, occurred 
in 16 cases (6.7%). The fine details of how the injury occurred were not always 
recorded in the surgical protocol, while photo documentation is rarely made in 
an upset and nervous situation. I f  the permanent health injury had already 
occurred, at least further deterioration had to be halted by regular control 
and the required treatment.

Injuries during the Retroperitoneal 
Lymphadenectomy of Testicular Tumour Patients

The retrospective analyses of retroperitoneal lymphadenectomies have 
proved vascular injuries to be the most frequent. Some minor vascular injuries, 
as e.g. those of the internal spermatic artery, or the tearing of the median sacral 
artery from the aorta, are of no importance, although the surgical management, 
ligation or suturing of the vessels arising in the posterior side of the large vessels 
may be technically difficult, particularly at the start of the operation. Namely at 
the beginning of operation the large vessels, the aorta, the vena cava are anchored 
through their lumbar vessels, so their posterior sides cannot be reached. 
A rubber drain is usually introduced under the vena cava and the renal vein 
to elevate the vessels. In the case of injury, by compression it enables arresting 
of bleeding. The importance of the azygolumbar vein, a frequently occurring 
anatomical variation, which runs into the left renal vein, should be pointed out. 
In general it is of the width of a pencil and if it is injured, it tends to bleed 
copiously, its stump slipping back into the lumbar musculature, and it is
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F ig . 1. R ig h t sp erm atic  v e in  to rn  from  th e  v en a  cav a  w ith  a  “ cu ff” . A fte r c lam ping of 
th e  in ju ry , i t  w as su tu re d , th e  p ic tu re  show s th e  row  of ru n n in g  su tu res

difficult to manage. I t  is better to know the possible vascular anomalies 
beforehand, thus dissection is cautiously made in the appropriate place. Of 
the vascular injuries, the large vessel injuries are the most dangerous because 
of the abrupt loss of blood, particularly the vena cava can bleed frighteningly. 
The wall of the aorta is thicker, it can be better sutured than the vena cava 
and there is also a difference in the mechanism of tearing of the lateral branches. 
I t was noted that in general the veins get torn with a lesser or greater “cuff” 
from the caval vein, while after tearing of the arteries a small nipple remains 
which can simply be closed by a vascular clamp. Injuries causing the resection 
of the vena cava occurred in 6 cases (Fig. 1). Cases, where caval resection was 
consciously made for removal of the tumour are not listed here.

A significant aortic injury occurred only in one case, on the left posterior 
surface, a 2 cm long Goretex patch involving half of its circumference was 
sutured by the vascular surgeon. In two cases the renal vein was injured to 
an extent that no reconstruction was possible, consequently nephrectomy was 
performed. On dissection, the right renal artery between the two large vessels 
was transected. The source of bleeding could be clamped and ligated by aortic 
compression. The renal artery was not possible here to reconstruct, so neph­
rectomy had to be made. The ureter was, in one case ligated on the left side 
under the pyeloureteral junction and completely transected. The injury was
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20 L. Pajor et al. : Transperitoneal urologisal operation

recognized still intraoperatively and an end-to-end anastomosis was con­
structed. In the recent eight years, the anastomosis has gradually narrowed, 
giving rise to hydronephrosis, however the patient refuses to be operated. 
In one patient the duodenum was injured but the opening healed without 
complication after its double-layer closure.

Except for two injuries involving the renal artery and the ureter, the 
injuries occurred following chemotherapy. The exceptions were, however, 
among the first five operations, i.e. in the period of accumulating experience 
(Table 2). The frequency of surgical side-injuries is therefore directly propor­
tional to the progression of the tumour.

T a b l e  2

In ju ries during 158 E L  A s

Aortic patch 1 case I I /A
(Javai vein in jury 6 cases 2 ГГ/В-2 II/C-2 ITI/A
Nephrectomy due to  renal vein in ju ry 2 cases II/C  II/A
Nephrectomy due to  renal artery

injury 1 case I/A
U reteral in jury 1 case I/A
In ju ry  of the sm all intestine 1 case II/C

T otal 12 cases (7.5%) ou t of 158 cases

Injuries during Transperitoneal Radical Nephrectomies

Some minor vascular injuries occur also during radical transperitoneal 
nephrectomy but less frequently than during RLA. This may be due to pre­
operative angiography. The angiographic “map” facilitates orientation, we are 
prepared for the vascular variations, as e.g. duplication of renal artery, 
significant polar vessel, etc. A real danger is assumed to be the injury of the 
left renal artery in the case of a tumour of the right side. In two of our cases 
we attempted to ligate the renal artery of a large tumour on the right side 
between two large vessels and meanwhile the left renal vein was injured. 
Dissection was made more difficult by the renal arteries being surrounded by 
tumorous lymph nodes. The opening in the lateral side of the renal vein was 
clamped and running sutures were placed in closing them. In addition to the 
transitory increase of renal function values, the patients healed uneventfully. 
In one case, during radical nephrectomy of the left side, the healthy right 
ureter was by mistake involved in suturing to close the peritoneum of the 
posterior side. The patient became anuric, and so percutaneous nephrostomy 
was made. On the 12th postoperative day the mid-segment of the ureter was
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F ig . 2. T yp ica l sp lenic in ju ry  d u rin g  tra n sp e rito n e a l rad ica l nep h rec to m y

exposed and deligation was made. During the recent two years no stenosis 
has developed. Among the intraperitoneal organs the liver parenchyma was 
torn by the clamp in two cases, these injuries were closed by separate drainage 
with atraumatic sutures. Splenic injuries occurred also in two cases (Fig. 2), 
one of the patients suffered also from splenomegaly. The enlarged, hanging, 
tense spleen is naturally more predisposed to injury. Also splenic injury, can 
occur due to the pulling of the clamp. A typical mistake is, however, if the 
splenocolic ligament is not cut sharply but torn and so the rupture can involve 
also the splenic capsule. Injuries occurring during transperitoneal radical 
nephrectomies are summarized in Table 3.

T a b le  3

Intraoperative injuries during 52 transperitoneal radical nephrectomies

In ju ry  of th e  left renal vein 2 cases T,N,M „ and T„N,M„
U reteral ligature 1 case t 2n 0m 0
Splenic injury 2 cases t 3n 1m 0t 3n 2m 0
Liver injury 2 cases t 2n 0m 0t 3n 0m 0

Total 7 cases (13.4%) ou t of 52 cases
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Discussion

The transperitoneal operations have been performed in our clinic for ten 
years, thus the processed material also contains the initial injuries arising 
fi’om a lack of experience. Disregarding the first five cases, side-injuries during 
RLA occurred only over II/B, while in case of radical nephrectomy in tumours 
being more extensive than TgNjM,,.

I t  is not possible to prevent subsequent injuries by analysing errors and 
mistakes, which lead to them, still this is the way to reduce the probability of 
mistake.

The two pillars of eliminating injuries are:
•  to know (to recognize) the anatomy and the variations of the retro- 

peritoneum from the direction of the abdominal cavity,
•  to apply a specific, fine surgical technique during transperitoneal 

operations.
The atraumatic operative technique excludes the tearing of tissues. The 

dissector is the most often used manual instrument. It should be placed 
between the structures, opening it repeatedly, so fashioning the layer. The 
lymph and blood vessels are knotted or very carefully coagulated. The spilling 
blood absorbs and destroys the tissues. Large bleeding may start abruptly 
even with the most cautious dissection. The fast and professional management 
of bleeding is possible only if the team of surgeons is able to cooperate, if the 
roles are distinctly demarcated. The „masterful” performance of a clamping at 
the bottom of a blood pool may result that the wall of an unknown vessel or 
organ is crushed with the instrument, thus giving rise to further bleeding. 
In our clinic the first assistant compresses bleeding by the right hand, con­
trolling the aspirator with the left. The task of the operating surgeon is to 
identify the source of bleeding, to introduce the most apposite clamp and to 
decide about management, whether a simple ligation would suffice or vas­
cular suturing is necessary. Injury of the vena cava is accompanied by a 
particularly massive bleeding. The vena cava should be pressed to the spine 
in both directions from some centimetres from the opening. The clamp is 
placed on the opening to allow ample room for the sutures. If any kind of 
vascular injuries need to be closed by ligature, then the thread should not 
be tugged or stretched during knotting because the thin-walled vessel may 
get torn.

Ureteral injury and ligature are mistakes not restricted to gynaecological 
operations. The best way of prevention is if the ureter is exposed, isolated 
with a thin polyethylene tube being introduced under it, at a characteristic, 
easily accessible site, like e.g. at the junction of the large vessels. During 
further dissection, if there is any doubt of the course of the ureter, only the 
plastic tube should be slightly moved.
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For preventing splenic and liver injuries, wet pads should be placed 
under the clamps.

The task of the urologist performing transperitoneal operations is to 
possibly avoid injuries, however he should recognize the injury, once it is 
made, and if, necessary ask by all means for the help of people from the 
related disciplines, like e.g. surgeon or vascular surgeon.
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Intraoperative Verletzungen im Laufe transperitonealcr 
urologischer Eingriffe

L. P a jo k , J .  L ip t á k  un d  M. S zű cs

A n a ly s ie r t w urde  der E n tw ick lungsm echan ism us von  sich im  L au fe  v o n  238 
tran sp e rito n e a le n  urologischen O pera tionen  ausgeb ildeten  19 schw eren N eben V erle tzun­
gen. Im  L a u fe  d e r  w egen eines H o d en tu m o rs  d u rch g e fü h rten  158 R L A -E ing riffen  k am  
es in  10 F ä lle n  zu  e iner Gefäß V erletzung — A o rta , V . cav a , N ierengefäße — in  e in em  
F a ll zu e in e r D ü n n d arm v erle tzu n g , w äh ren d  in  e inem  F a ll U re te r-L ig a tu r u n d  D u rc h ­
tren n u n g  e rfo lg ten . Im  L aufe der rad ik a len  N ep h rek to m ien  en ts tan d en  in  je 2 F ä lle n  
Leber- bzw . M ilzverletzungen; die linke  N ierenvene w urde  ebenfalls in  2 F ä llen  v e rle tz t , 
w ährend  in  1 F a ll  d e r k o n tra la te ra le  U re te r  u n te rb u n d e n  w urde. M it A usnahm e d e r  
e rs ten  5 F ä lle  k a m e n  die V erletzungen  ausnahm slos in  F ä llen  m it einem  fo rtg e sch ritten en  
T um or vor. N a c h  ausführliche A naly se  d e r F eh le r u n te rb re ite te n  w ir V orsch läge zu r 
E lim in ie ru n g  d ieser K om plikationen .
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Интраоперативные повреждения при трансперитонеальных урологических
операциях

Л. ПАЙОР, Й. ЛИПТАК и М. СЮЧ

Авторы проанализировали в 19 случаях механизм возникновения тяжелых побоч­
ных повреждений во время проведения в общей сложности 238 трансперитонеальных 
урологических операций. В ходе 158 RLA, произведенных по поводу опухоли яичка, в 10 
случаях были повреждены сосуды (аорта, полая вена, почечные), в одном случае тонкая 
кишка; в одном же случае произошли перевязка и перерезка мочеточника. Во время ради­
кальной нефректомии в двух случаях повредили печень и еще в двух случаях селезёнку; 
в двух случаях была повреждена левая почечная вена; в одном случае перевязали мочеточ­
ник противоположной стороны. Все повреждения, за исключением первых пяти случаев, 
произошли при далеко зашедшем опухолевом процессе. После анализа ошибок авторы 
дают рекомендации относительно того, как можно избежать подобных осложнений.
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Ultrastuctural Changes in the Nerve 
Elements in C hron’s Disease

V. S z a b ó  a n d  E r z s é b e t  F e h é r

D e p a rtm e n t o f A n a to m y , Sem m elw eis U n iv e rs ity  M edical School,
H -1450 B u d ap es t, T ű zo ltó  u . 25, H u n g a ry

(R eceived: N ovem ber 14, 1989)

E lec tro n  m icroscopic in v es tig a tio n s  w ere carried  o u t to  s tu d y  th e  nerv e  
elem en ts in  th e  w all o f th e  sm all in te s tin e  in  C rohn ’s disease, co m paring  i t  w ith  
th e  contro l. I n  th e  ileum  of C ro h n ’s d isease  on ly  a  few  sy n ap ses w ere fou n d . 
T h e  n u m b er of n e rv e  te rm in a ls  w ere decreased , as w ell as t h a t  o f th e  vesicle 
p o p u la tio n  in  th e  rem ain in g  nerv e  te rm in a ls . Som e of th e  n e rv e  processes w ere 
observed  in  deg en era tio n . T he n u m b er o f th e  lysosom es in  th e  n e rv e  cell bodies 
increased. In f la m m a to ry  cells as ly m p h o cy te s , p lasm a cells, m a s t cells w ere n o ted  
in  th e  to la  su bm ucosa  an d  in  th e  m ucous m em brane , th e ir  n u m b e r w as also 
increased . I t  is suggested  th a t  th e  im m unolog ica l effector cells an d  th e ir  p ro d u c ts  
could  be responsib le  fo r chang ing  th e  n eu ro n a l e lem ents.

Introduction
In  Crohn’s disease epithelial patchy necrosis has recently been reported 

by Rickert and Carter [15], Dourmashkin et al. [5] and Gebbers and Otto [12] 
using electron microscopy. An increased level of innervation, the so-called 
neuromatous hyperplasia, has been known for some time to be present in 
affector areas [13, 21]. Recently, it has also been demonstrated that vaso­
active intestinal polypeptide-containing (VIP) nerves had on abnormally dense 
population [2, 14, 16, 18, 20]. Endocrine cells were increased in number, but 
only the serotonin-containing enterochromaffin cells showed statistically signi­
ficant changes [1].

In contrast with these observations Dvorak et al. [6, 7] have demonstrat­
ed severe and widespread autonomic axonal necrosis in Crohn’s disease with 
electron microscopic investigations, and he thought that the autonomic nerve 
damage might be one of the earliest pathologic changes in Crohn’s disease.

Using conventional transmission electron microscopy, we also observed 
the effect of Crohn’s disease on the ultrastructural features of nerve terminals 
in the small intestine. This investigation is also an attempt to identify the 
changes in the„ number of synapses and vesicles of the nerve terminals in 
Crohn’s disease.

Materials and methods
Fresh specimens of adult ileum were taken at surgery from a patient 

with Crohn’s disease. For control, specimens from patients operated with 
carcinoma were used. Representative samples, measuring approximately
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0.5 X 0.5 cm were taken from both involved and macroscopically normal areas 
from the clear-cut cases of Crohn’s disease and from the controls.

All tissues were fixed by immersion for 4 h in Karnovsky fixative solu­
tion, post-osmication was carried out for 1 hour in 1% osmium tetroxide and 
the tissue was then embedded in Durcupan. Ultrathin sections were counter- 
stained with uranyl acetate and lead citrate, and examined with a Tesla 
BS 500 electron microscope.

All nerves encountered in each thin section were counted, photographed 
and scored as being normal or damaged. For statistical analysis the number of 
synapses was counted in areas of 500 pm2 of myenteric and submucous plexuses 
for normal and effected areas and was calculated for 100 pm2 tissue area as 
the average. The number of nerve processes was also counted the same way. 
The number of vesicles was counted within 50 nerve profiles for each group.

Results

Varicose nerve fibres could be observed in all layers of the intestinal 
wall, both within the myenteric and submucous plexuses and in the muscle 
layers as well as in the tunica mucosa—up to less than 1 pm distance below 
the epithelial lining of the mucosa. Several nerve fibres were in close apposi­
tion to the muscle cells with the space of 100 to 200 nm between the plasma 
membranes. A large number of vesicle population could be found within the 
varicose nerve terminals of the control material. Most of the nerve processes 
contained mainly large granulated vesicles of 80 to 120 nm in diameter with 
small clear vesicles of 30 to 50 nm in diameter (Fig. 1). Some of these nerve 
terminals could be observed in synapses on the surface of the cell body or 
with the dendrites (Figs 1,2).

In the ileum of Crohn’s disease only a few synapses and a very small 
number of vesicles were found in the nerve terminals as shown in Table 1. 
The number of nerve processes were also decreased and they contained only 
microtubules and neurofilaments without vesicles (Fig. 3).

T a b l e  1

The effect of Crohn’s disease on the number of synapses 
and vesicles in  the nerve terminals

Number of Number of
Material synapses/100 /tm2 vesicles/within

tissue area 50 nerve fibers

Control 12 (100%) 2508 (100%)
Crohn’s disease 3 (26%) 728 (29.02%)
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F ig . 1. T hree d iffe ren t n e rv e  te rm in a ls  synapsing on th e  sam e den d rite  in  th e  con tro l 
ileum . A rrow s show  th e  la rg e  g ra n u la te d  vesicles o f 80 to  120 n m  in  d iam eter. B a r

scale =  1 fim
F ig . 2. A  p a r t  of th e  m y en te ric  p lex u s  in  th e  con tro l ileum . A rrow  p o in ts  a t  th e  synapse

o n  a  d en d rite . B ar scale =  1 /an

The total number of nerve fibres in the tunica mucosa, tela submucosa 
and in the inner circular muscle layer was 35/100 pm2 (100%); in Crohn’s 
disease it was only 22/100 f i n i2 (62.8%). In the myenteric and submucous 
plexuses the total number of the nerve fibres was 85/100 pm2 (100%) in the
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3. A  nerve  bu n d le  o f th e  c ircu la r m uscle  lay e r in  C rohn ’s disease. N o te  t h a t  th e  
n e rv e  fib res  (arrows) co n ta in  on ly  m ic ro tu b u le s  an d  neuro filam en ts . B a r  scale =  1 ,um 
F ig . 4. A  p a r t  o f th e  n e rv e  cell bo d y  in  th e  m y en teric  p lexus in  th e  ileum  of C rohn ’s 

d isease. A rrow s show  th e  large lysosom es in  th e  cy top lasm . B a r  scale =  1 /tm

control materials, however, in Crohn’s disease the nerve terminals were 57/ 
100 fim2 (67%).

The number of lysosomes was increased in the nerve cell bodies (Fig. 4). 
Some of the nerve fibres were observed to be in degeneration. Necrotic axons
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F ig . 6 . A  p a r t  o f th e  te la  subm ueosa  in  th e  ileum  in  C rohn’s d isease. A rrow s show  th e  
n e rv e  bu n d le  in  a  close s i tu a tio n  to  th e  in flem m ato ry  cells. LYC =  ly m p h o cy te ; 

MC =  m a s t cell; L y  C =  lym ph  cap illa ry . B a r  scale =  1 pm

were mainly found in close proximity to inflammatory cells. These inflam­
matory cells as lymphocytes, plasma cells, mast cells and eoninophils were 
mainly observed in the tela submucosa and in the tunica mucosa. The nerve 
fibres were closely situated to these cells (Fig. 5). The mast cells were occasion­
ally degranulating.
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Discussion

Using light microscopy a substantial increase in ganglion cells in Crohn’s 
disease [4] has been obserwed and therefore it was thought that the autonomic 
nerves were involved in this inflammatory disease [13, 21]. An increased 
number of vasoactive intestinal polypeptide (VIP) containting nerve elements 
was also observed in Crohn’s containting nerve elements was also observed in 
Crohn’s disease. I t would be a secondary reaction in severe transmural inflam­
matory processes, as seen in Crohn’s disease which might act as an irritant 
stimulus for the proliferation of intrinsic nerves. I t should be borne in mind, 
however, that the increasing number of neuronal cell bodies and fibers seen 
in Crohn’s disease might be due to the functional changes with increased 
content of product within cells and fibres allowing more to be visualized by 
immunocytochemistry.

Electron microscopic studies of nerve fibres in the small intestine have 
shown that many nerve fibres contain a large number of vesicles as described 
previously [8, 9, 10, 11]. In contrast to the light microscopic observations, 
the number of the synapses, nerve terminals as well as the vesicle population 
was decreased in Crohn’s disease. These discrepancy may be due either to 
the higher resolution of the electron microscope, or to the different stages of 
the disease. In the early stages the proliferation of nerves may dominate, 
while, at later stages the decrease and the degeneration of nerve elements 
are more expressed and manifest. Dvorak et al. have shown with electron 
microscopy [6, 7] that severe and extensive autonomic axonal necrosis is a 
characteristic feature of Crohn’s disease and they concluded that axonal 
necrosis is independent of local inflammation. In chronic pancreatitis Bock- 
man et al. [3] have found also the same axonal degeneration. Therefore, 
according to our opinion these neural changes were the consequence of the 
inflammatory jwocess. In the gut, the destruction of intrinsic neuronal ele­
ments was associated with Chaga’s disease, Hirschsprung’s disease, cathartics 
and chronic idiopathic intestinal pseudo-obstruction [17, 19]. The immuno­
logical effector cells and their products could be responsible for these changes. 
I t is also possible, that viral agents with predilection for the autonomic 
nervous system were responsible for the degeneration and the decreasing of 
the nerve fibers [6]. In summary, our results confirm that Crohn’s disease 
caused a degeneration of nerve fibres and marked changes in the number of 
nerve terminals and vesicles with the decreasin the number of synapses. This 
is thought to be of clinical importance.
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Ultrastrukturelle Änderungen der Nervenelemente 
bei CROHNscher-Krankheit

V . Szabó u n d  E rzséb e t F e h é r

M itte ls E lek tro n en m ik ro sk o p  w u rd en  die N ervenelem en te  der D ü n n d a rm w an d  bei 
C H R O N sch er K ra n k h e it u n te r s u c h t u n d  m it den  K o n tro llsc h n itte n  verglichen. B ei 
C H R O N sch er K ra n k h e it w aren  im  I le u m  n u r einige S ynapsen  vo rzu finden . D ie Z ahl 
d e r  N ervenfaser h a t  sich v e rr in g e rt , ebenso wie die Z ah l d e r V esiku len  in  den  übrigge­
b lieb en en  N ervenfasern . E in ig e  N e rv en fo rtsä tze  sind  degenerie rt. I n  d en  N ervenzellen  
s t ie g  d ie  Z ahl der L ysosom e an . I n  d e r T ela  subm ucosa  u n d  in  d e r  S ch le im hau t sind 
e n tzü n d lich e  Zellen, L y m p h ze llen , P lasm azellen  in  ebenfalls e rh ö h te r Z ah l vo rzufinden . 
F ü r  d ie  sich in  den  N ervenze llen  abgesp ie lten  Ä nderungen  sind  a n n eh m b a r die im m uno­
log ischen  E ffek torzellen  u n d  ih re  P ro d u k te  veran tw o rtlich .

Ультраструктурные изменения нервных элементов у страдающих болезнью
Крона

В. СА БО  и Э. Ф Е Х Е Р

У  пациентов, страдающих болезнью Крона, исследовали под электронным микро­
скопом нервные элементы стенки тонкой кишки и сравнивали результаты с контрольными. 
У  страдающих болезнью Крона в подвздошной кишке можно было выявить лишь несколько 
синапсов. Число нервных волокон уменьшилось, так же как и число пузырьков в остав­
шихся нервных волокнах. Наблюдалась дегенерация некоторых нервных отростков. Число 
лизосом в нервных клетках возросло. В подслизистой ткани и в слизистой оболочке вы­
являлись воспалительные клетки, а также лимфатические, плазматические и тучные 
клетки, число их возросло. Можно предположить, что иммунологические клетки- 
эффекторы и их продукты ответственны за изменения, которые наступили в нервных 
элементах.
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Motor Response to Electric Spatial Stimulation 
of Isolated Intact and Inflamed 

Human A ppendix
A . A n t a l 1, J. S z o l c s á n y i2 a n d  L. B a r t h o 3

1 2nd D e p a rtm e n t o f Surgery , H -7621 P écs, B em  J .  u . 1 and  
2,3In s t i tu te  of Pharm aco logy , P écs U n iv e rs ity  M edical School,

H -7621 Pécs, Szigeti u . 14, H u n g a ry

(R eceived: A pril 23, 1990)

T he  sm oo th  m uscle responses to  e lec tric  s tim u la tio n  of in ta c t, s lig h tly  or 
severe ly  in flam ed , iso lated  h u m an  ap p en d ix  s tr ip s  w ere s tud ied . N o changes w ere 
n o ted  in  th e  m o tility  o f th e  n o t in flam ed  a n d  slig h tly  in flam ed  append ices, 
(sim ple append ic itis), th e  p rep a ra tio n s  resp o n d ed  to  nervous s tim u la tio n  w ith  
co n tra c tio n s  o f th e  sam e size. T he sm o o th  m uscle  con trac tions w ere b locked  by  
a tro p in e , a n d  enhanced  by  physostigm ine , w h ich  p roves th e  cholinergic n a tu re  
o f th e  in n e rv a tio n .

T h e  severe in flam m atio n  (acu te  ph legm onous appendic itis) red u ced  also 
th e  c o n tra c tio n  an d  re lax a tio n  of th e  ap p en d ix  s tr ip s . W ith  th e  a d v a n c e m e n t of 
th e  in f la m m a to ry  process, th e  decreased m o til ity  of th e  append ix  can  p la y  an  
in  vivo ro le  in  th e  rap id  progress of th e  process.

Introduction

I t  is known from animal experiments that, based on the motility 
responses to the electric stimulation of the nervous elements of smooth muscle 
preparations gained from the gastrointestinal tract, the neurotransmission 
relations of the organs can be mapped [3, 7, 11].

Recently, similar investigations were also made in surviving tissues 
obtained from human stomach, small intestine and colon [4, 8, 10].

The motility responses to the electric stimulation of human appendix of 
a complete wall thickness is reported here for the first time [1].

In this report, our findings with square-wave stimulation of appendices 
inflamed to different extent are reviewed.

Material and Method

The samples were collected from patients having undergone hemicolec­
tomy or operated for the suspicion of appendicitis. Operations were performed 
at the 2nd Department of Surgery, under anaesthesia by the preoperative
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i.m. administration of 1 mg atropine sulphate and 10 mg diazepam (Seduxen) 
and the i.v. administration of ethylbutylthiobarbital natricum (Inactin), and 
maintained by aspiration of 0.6-1% halothane. The relaxation of muscles 
was ensured by 1.6 mg/kg succinylcholine.

The longitudinal appendix strips (2.5 cm long, 0.3 cm wide, of a complete 
wall thickness) were placed immediately after removal to 4 °C oxygenated 
Tyrode solution and were stored at a temperature of 4 °C (in refrigerator). 
In the group of intact and differently inflamed appendix strips, there was the 
same proportion of preparations kept at 4 °C for a shorter or longer time. 
Each experiment was performed within a period of 24 hours, but the majority 
were made within 10 hours. During the experiments the appendix strips 
were suspended in an organ bath of 37 °C Tyrode solution by bubbling through 
oxygen, and prestretching of 6 mN was applied. The examinations were 
started after an incubation of one and a half hours at 37 °C.

Spatial electric stimulation was made with vertical platinum electrodes 
placed at a distance of 1 cm from each other parallel with the preparation, 
using a high-performance square-wave stimulator. The parameters of stimula­
tion were as follows: tension 40 V, impulse width 0.1 ms, Hz frequencies 1.5 
and 20. The stimulation of 1 Hz was maintained for 60, those of 5 and 20 Hz 
for 20 seconds. The individual impulse series were separated by intervals of 
5 minutes.

The responses to spatial stimulation were registered by an isotonic relay 
on a compensograph (MTA KUTESZ).

Statistical analysis was performed by the one- and two-sample /-tests. 
The probability of P).5 was considered significant. Reporting our results, the 
contractions and relaxations arising in the preparations during spatial stimula­
tion were expressed in mN. The in vitro used pharmaca included atropine 
sulphate (Merck), bethanechol (SIGMA), physostigmine salicylate (PhHg).

Results

For judging how inflammation affects the motility of the appendix, 
intact and differently inflamed preparations were used. The intact, slightly 
and severely inflamed appendix strips responded with a frequency-dependent 
contraction to spatial stimulation (Fig. lA). I t  is seen that, under identical 
conditions the intact (N) and slightly inflamed (S) appendix strips did not 
differ significantly in either the size or the nature of their contractions. The 
responses of the histologically verified phlegmonous appendices were, how­
ever, smaller. The difference proved also to be quantitatively significant 
(Fig. 2).
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F ig . 1. C hanges in m o til ity  o f iso lated  lo n g itu d in a l sm ooth  m uscle p rep a ra tio n s  o f h u m a n  
a p p en d ix  o n  electric sp a tia l stim u la tio n . R eco rd ings from  p rep a ra tio n s  A: in  n o rm a l 
T y ro d e  so lu tion ; B : in  th e  presence of 1 /iM/1 a tro p in e  su lp h a te . N : from  a n  in ta c t  
ap p en d ix ; S: from  a  sim ple append ix ; P :  fro m  a  phlegm onous append ix . S tim u la tio n  

p a ram e te rs : 40 У, 0.1 m s; 1 H z : 60s; 5.20; 20s

(5)

F ig . 2. T h e  co n trac tio n  of iso la ted  lo n g itu d in a l sm oo th  m uscle p re p a ra tio n  of h u m a n  
ap p en d ix  due  to  electric sp a tia l stim u la tio n . W h ite  colum ns: in  no rm al T yrode so lu tion ; 
H a tch ed  co lum ns: in  th e  p resence  of 0.25 pM/1 p h y sostigm ine  (x +  SE ). O ver th e  colum ns 

in  b ra c k e ts  th e  nu m b er of p re jia ra tio n s  are  show n
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Part В of Fig. 1 shows the registered responses to electric stimuli given 
to the incubating solution in the presence of atropine. In the intact (N) and 
slightly inflamed (S) appendices relaxations depending on the frequency of the 
stimulation was observed. In a part of both the intact, as well as slightly 
inflamed preparations also after-contractions arose (Fig. IB, S). In the presence 
of atropine the response of the phlegmonous appendix to lower frequencies 
(1-5 Hz) was significantly smaller than in the slightly inflamed (Fig. 3) or 
intact preparations.
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F i g . 3. The re lax a tio n s  of iso lated  lo n g itu d in a l sm oo th  m uscle p rep a ra tio n s  of h u m a n  
ap p e n d ix  due to  e lec tric  sp a tia l s t im u la tio n  in  th e  presence of 1 pM. a tro p in e  su lp h a te . 
R esponses of th e  p re p a ra tio n s  sligh tly  in flam ed  (sim ple append ic itis) (w hite colum ns) 

a n d  those ob ta in ed  from  phlegm onous ap p en d ix  (h a tched  colum ns) (x  +  SE) P  0.5

I t  can be stated that with the advance of the inflammatory process, 
not only contractions but also relaxations decreased in our preparations. I t is 
still undecided whether the reduced response can he primarily due to the 
decay of nervous elements or to the decreased smooth muscle contractility. 
Therefore, the effect of 2 pM hethanechol directly attacking the smooth muscle 
was studied in the simple and phlegmonous preparations. Considering the 
contraction elicited by a 20 Hz impulse to be 100%, the effect of bethanechol 
in case of simple appendices was found to be 117%, while in the phlegmonous 
ones to be 69% (12 preparations each). Consequently, the effect of the betha­
nechol directly affecting smooth muscle, was still more inhibited by the pro­
gression of the inflammation even in comparison to the responses elicited by 
nerve stimulation.

Discussion

The aetiology of acute appendicitis is not homogeneous and still obscure 
[5]. Besides the infectious factors, the obstruction of the lumen of the ap­
pendix—and thereby its motility disorder—can be of importance in giving 
rise to acute appendicitis [2].

By spatial electric stimulation, both the motility of the longitudinal 
appendix strips of complete wall thickness [1], as wel 1 as that of the longi.
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tudinal muscles obtained from the appendix [6] can be studied well. These 
investigations have unanimously shown that acetylcholine plays an important 
role in the motility responses elicited by spatial stimulation of the human 
appendix.

In the present experiments the responses of the intact and inflamed 
appendix strips to square-wave stimulation were examined. It was established 
that the intact and slightly inflamed appendices did not differ in function. 
The size of the responses, the cholinergic nature of the contractions (their 
atropine-blocking and physostigmine-increasing effect) agreed concerning both 
in the weakly inflamed tissues and the control preparations. At the same time, 
the severe inflammation essentially reduced both contraction and relaxation. 
In the phlegmonous inflammation of the appendix the bethanechol directly 
affecting the smooth muscle was still less effective than electric stimulation. 
I t seems probable that diffusion of bethanechol was made difficult as a result 
of wall thickening due to the inflammatory process, and also this factor 
played a role in reducing the effect. I t  can thus be stated that the smaller size 
of contractions elicited by nervous stimulation in the preparations obtained 
from the phlegmonous appendix cannot be attributed to the primary impair­
ment of the nervous elements.

Our in vitro results may be the basis for the assumption that under in 
vitro conditions, in the case of phlegmonous appendicitis, the decreased 
peristalsis of the organ had also contributed to the rapid progression of the 
pathophysiological process.

In simple appendicitis, similar signs indicating the decrease of motility 
were not found. In our opinion, our results suggest that if the inflammation 
of the appendix becomes so severe that it results in reduced motility, a vicious 
circle occurs due to the stasis of the infected intestinal contents.

I t  is to be noted that markedly inhibited contractions could be elicited, 
in a similar way as in our experiments, by the spatial electric and bethanechol 
stimulation of isolated colonic smooth muscle preparations obtained from 
ulcerative colitis patients [9].
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Auf die elektrische Raumreizung des intakten und entzündeten 
isolierten humanen Appendix gegebene motorische Antworten

A . A n t a l , J .  S z o l c s á n y i  u n d  L . B a b t h a

D ie m it e lek trisch e r R au m re izu n g  au s lö sb a ren  G la ttm u sk e lan tw o rten  w urden  an  
in ta k te n  bzw. schw er en tzünd lichen , iso lie rten , h u m an en  A ppend ix stre ifen  u n te rsu c h t. 
D ie en tzündungsfre ien  u n d  die eine m ilde E n tz ü n d u n g  aufw eisenden A ppendizes (A ppen ­
d ic itis  sim plex) ze ig ten  keine M o tilitä tsän d e ru n g en  die P rä p a ra te  a n tw o rte te n  au f die 
N ervenreizung  m it K o n tra k tio n e n  m it  id en tisch e r G röße. D ie G la ttm u sk e lk o n trak tio n en  
w u rd en  durch  A tro p in  b lock ie rt und  d u rch  P h y so s tig m in  geste igert, w elche U m stän d e  
d en  C h o linergeharak te r d e r  In n e rv a tio n  b e s tä tig en .

D urch  schw ere E n tzü n d u n g en  (A ppend ic itis  a c u ta  phlegm onosa) w urden  auch  d ie  
K o n tra k tio n  u n d  d ie  R e la x a tio n  d e r A p p en d ix s tre ifen  verringert. D ie M o tilitä tsv e rrin - 
g e ru n g  des A p pend ix  k a n n  m it der F o rtsc h re itu n g  des en tzünd lichen  P rozesses in  dem  
rasch en  P rog red ie ren  des Prozesses in  v ivo eine R o lle  spielen.

Двигательные реакции интактного и воспаленного изолированного 
человеческого аппендикса на электрическое пространственное раздражение

А. А Н ТА Л , Я . С О Л Ч А Н И  и Л . Б А РТО

На интактных, слегка или сильно воспаленных изолированных человеческих 
аппендиксах изучали реакции гладких мышц, вызванные электрическим пространствен­
ным раздражением. В двигательной активности интактных или слегка воспаленных полос 
аппендикса (простой аппендицит) отклонений не наблюдали, на раздражение нерва пре­
параты отвечали сокращениями одинаковой силы. Сокращения гладких мышц блокиро­
вались атропином, физостигмин же их усиливал, что доказывает холинергический харак­
тер иннервации.

Сильное воспаление (флегмонозный аппендицит) уменьшало силу сокращения и 
расслабления полосок аппендикса. Уменьшение двигательной активности аппендикса 
с прогрессированием воспалительного процесса in  vivo может играть роль в быстром 
развитии процесса.
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The potentials of CO, Laser in the Surgery 
of the Liver, Biliary Tract and Pancreas

T. T ó t h  and J. B á t o r ít

3rd D e p a rtm e n t of S urgery , Sem m elw eis U n iv e rs ity  M edical School, 
H -1096 B u d ap est, N ag y v á rad  té r  1, H u n g a ry

(R eceived: J a n u a ry  3, 1990)

T he N d:Y A G  an d  C 0 2 laser c an  be u sed  w ith  b enefit in  th e  su rg e ry  of th e  
liver, b ilia ry  t r a c t  an d  p an creas . T he N d:Y A G  laser is m ost su itab le  fo r c u tt in g  
p a re n c h y m a to u s  organs, as e.g. th e  liver. In  b ilia ry  su rgery  th e  C 0 2 laser c a n  be 
recom m ended . B ased  on th e ir  12 cases, au th o rs  discuss th e  a p p lic ab ility  o f C 0 2 
laser.

Fiedler et al. [5] were the first to use C02 laser for liver resection.
In their experimental study, Meyer and Haverkampf [10] performed 

liver resection with a combination of C 02 and Nd:YAG lasers. This combina­
tion was very effective from the point of view of cutting and haemostasis.

Subsequently, Sultan et al. [14] reported on combined laser operations 
performed in 15 patients.

Tranberg et al. [15] made a comparative study of the Cavitron ultra­
sonic aspirator (CUSA), the conventional finger blunt dissection technique 
and the liver resection technique using the noncontact Nd :YAG laser. They 
arrived at the conclusion that, although ensuring haemostasis, the noncontact 
Nd :YAG laser caused a considerable tissue damage (necrotic zone).

After developing the contact-sapphire probe Nd:YAG laser, it was proved 
to be very effective in both endoscopic surgery as well as open surgery [6]. 
Concerning liver resection it was also revealed that the contact-sapphire probe 
Nd:YAG laser is far better than the concontact Nd:YAG laser.

The various surgical lasers proved to be very beneficial also in the 
surgery of the pancreas [7]. Partial pancreatic resections made by Nd:YAG 
laser were also reported [8]. Brechov et al. [1] published their 35 pancreatic 
operations performed by C02 laser in 1987: 28 were distal pancreatic resections, 
2 local excisions and 5 total pancreatectomies. The mortality within 30 days 
was 7 out of 35.

Lasers are more extensively used also in biliary surgery. Davis [3] per­
formed transduodenal sphincterotomy with C02 laser. In his opinion, C02 
laser is very appropriate for this purpose, because there is no bleeding during 
transection of the sphincter as there is neither postoperative, or later scarring.
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Skobelkin et al. [13] carried out 23 transduodenal sphincterotomies by 
using C 02 laser and followed up their results with the endoscopic method. 
They also consider the absence of bleeding during transection of the sphincter 
an advantage as also that the laser unites the mucosae of the papilla and the 
duodenum and even after some years, a narrowing of only 20% will occur in 
the sphincters.

Skobelkin et al. [13] also apply extensively laser in cholecystectomies. 
They have found it extremely useful under inflammatory conditions, in biliary 
operations performed in cholecystitis. The tissues, otherwise with a frequent 
tendency to bleeding, can be separated practically without bleeding by this 
method.

Material and Methods

Our operations were performed by using a TUNGSRAM RT TLS01 type 
CO2 laser of a performance of 60 W. The manipulation arm of the device ends 
in an interchangeable sterilizable end-piece —this is held by the surgeon during 
operation. Accurate aiming is assisted by a parallel, well visible He-Ne laser 
beam. Starting of the advice is made by a pedal.

The manipulation arm consisting of several joints can be easily moved 
in any direction. This equipment has been used in the recent three years for 
performing approximately 500 operations.

Table 1 shows our cases with laser operations of the liver, pancreas and 
bile ducts.

T a b le  1

The use of C 0 2 laser in  the surgery of the liver, 
biliary tract and pancreas

Liver operations
No. Diagnosis Operation Xo.
1. Benign hepatic tum our L iver resection 1
2. H epatic cyst Excision evaporation 1

Biliary operations
1. Cholelithiasis Cholecystectomies 4
2. Choledocholithiasis Choledochostomies 3
3. Pancreatic tum our 

(mechanical icterus) Cholecystoduodenostomy 1
4. Pancreatic tum our 

(m echanical icterus) Cholecystojejunostomy 1

Pancreatic operations
1. Pancreatic cyst Cystojejunostomy 1

T otal 12

Acta Chirurgica Hungarian 32, 1091



/ / . Tóth et ál. : CO., laser in the surgery of the liver biliary 41

F i g . 1. CT scan  of th e  cy s t in  th e  r ig h t h e p a tic  lobe of a  fem ale p a tie n t, aged 61

There were two liver operations. A right lobe benign cyst of the size of 
an egg was resected and evaporated. Attempt was made to perform liver 
resection due to a benign liver tumour by using C02 laser. Figure 1 shows the 
CT scan of a liver cyst removed from the right hepatic lobe.

The number of biliary operations was 9. Three choledochostomies were 
performed by CO, laser. Figure 2 demonstrates the roentgenogram of a T-tube 
cholangiography after a choledochostomy by laser. Five cholecystectomies 
were carried out by laser, as well as two bilio-digestive anastomoses.

A cystojejunostomy for pancreatic cyst is also included in our material.

Discussion

After the initial great enthusiasm [5], it has turned out that C02 laser 
used alone is not suitable for liver resection. We had similar experience. The 
medium-sized and large vessels occurring in large number in the parenchy­
matous organ tend to bleed during laser transection—the C03 laser closes only 
the vessels of a diameter smaller than 0.5 mm during cutting. The outpouring 
blood absorbs the light and the blood starts to boil and this stops cutting. 
In liver resection the combined use of C02 and Nd:YAG [10] or stil more the 
sapphire-probe Nd:YAG [6] laser are adaptable. C02 laser can be used for
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F ig . 2. T -tube  ch o lan g io g rap h y  of a  72-year-old  fem ale p a tie n t 12 d ay s a f te r  chole-
dochostom y

the excellent resection without bleeding of the extrahepatic part of a liver 
cyst on the diaphragmatic surface. The intrahepatic part of the cyst was also 
bloodlessly evaporated.

Based on literary evidence, both the C 02 laser and the Nd:YAG laser 
can be recommended for pancreatic surgery [1, 7, 8]. In our own case, C 02 
laser was very useful for the anastomosing of a pseduocyst in the caudal part 
of the pancreas. A cystojejunostomy was performed with Roux-en-Y anasto­
mosis including a small intestinal loop. The operation was almost bloodless, 
the patient healed uneventfully. The laser was applied for the opening of the 
cyst and the creation of the intestinal loop.

The laser knife can be used with benefit for performing choledochostomy. 
The bile in the choledochus protects the posterior wall of the biliary tract 
from injury. The choledochal wound edges do not bleed. The choledochus heals 
completely. Bile leakage was not observed in any of the cases (Fig. 2).
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There is no need of placing supporting sutures for the opening of the 
choledochus. The lack of bleeding allows good visibility and unheeded work.

In cholecystectomies it was not found to be of particular advantage over 
the conventional operations. An inflamed gallbladder with a bleeding tendency 
can, however, be readily removed, with less or minimal bleeding with the C02 
laser knife. This advantage was also noted by us on removing a subcutaneously 
inflamed gallbladder.
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Möglichkeiten tics C()2-Laserstrahlas in tier Chirurgie der Leber, 
tier Gallenwege und des Pankreas

T . T ó t h  u n d  J .  B á t o b f i

D ie L ase r N d:Y A G  un d  C 0 2 k ö n n en  in  der C hirurgie der L eber, der G allenw ege 
u n d  des P a n k re a s  eine vo rte ilh a fte  A nw en d u n g  finden. N d:Y A G  e ig n e t sich seh r g u t zu r  
In z is io n  p a ren ch y m atö se r O rgane (z. B . L eber). I n  der C hirurgie der G allenw ege e m p fieh lt 
sich d e r E in sa tz  des C O ,-Lasers. A u fg ru n d  d e r  eigenen 12 F ä llen  finden  die A nw endungs­
m öglichkeiten  des C 0 2-Lasers eine B esprechung .
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Возможности СО,-лазера в хирургии печени, желчных путей и поджелудочной
железы

Т. ТО Т и Й. Б А Т О Р Ф И

Лазеры Nd: YAG и С02 имеют преимущества при операциях на печени, желчных 
путях и поджелудочной железе. Лазер Nd: УАО вполне годится для разрезания парен­
химатозных органов, например печени. Для применения в хирургии желчных путей можно 
рекомендовать Со,-лазер. На основании собственных 12 наблюдений авторы обсуждают 
возможность применения С02-лазера.
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A Case of Multiple Cholaugiogenic Liver 
Abscess D ue to Residual Biliary Stone C ured 

by  Percutaneous Drainage Controlled 
by CT and Endoscopic Papillotomy
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B . S h erpuhovskaya  p ro spec t 27, U S S R

(R eceived: J a n u a r y  29, 1990)

T he case of a  p a tie n t tr e a te d  fo r m u ltip le  cholangiogenic liver abscess due 
to  res id u a l b ilia ry  s to n e  a f te r  a c u te  cho lecystitis is rep o rted . T he m u ltip le  liver 
c y s t w as cu red  b y  pe rcu tan eo u s tra n sh e p a tic  double  d ra in ag e  con tro lled  b y  CT 
as w ell as p u n c tu re  an d  aim ed local system ic  an tib io tic  tre a tm e n t. T he res idua l 
g a llb lad d e r s to n e  w as rem oved b y  endoscopic pap illo tom y . A sim ilar case h a s  n o t 
been  rep o rted  so fa r .

I he diagnosis and therapy of bacterial liver abscesses are current and 
in many respects still unsolved problems of up-to-date surgery [2, 6, 7, 11]. 
Mortality could not so far been markedly improved by the classical surgical 
treatment in spite of all the advance in surgical techniques. The poor results 
of the treatment of liver abscesses have directed attention to applying new 
methods in the therapy of this rare but prognostically very severe disease.

The invasive radiological methods have been acknowledged in several 
branches of surgery, mainly as a surgical alternative of high-risk patients, or 
as a supplementary intervention for the higher risk reoperation. There are 
still controversies about what role percutaneous transhepatic interventions 
controlled by sonography (US) and computed tomography (CT) play in the 
treatment of liver abscesses [14, 15, 29].

The reservations of surgeons concerning the doubtful opportunities and 
results of aimed percutaneous transhepatic drainage (PTD) or puncture (PTP) 
in the treatment of liver abscesses, can be ascribed to several causes. The 
pyogenic liver abscess is the so-called „secondary disease” . In 85-90% of the 
cases it is consequential to a not primary hepatic process (biliary disorder of 
any origin, intraoperative or postoperative infection, inflammatory small 
intestinal or colonic processes, etc.). The chance of cure without curing the 
underlying disease resulting the abscess is minimal [8, 25]. The other, most 
important argument against PTD and/or PTP—mainly in the multiple multi-
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locular abscesses—is that the drainage of one or several larger abscess cavities 
cannot ensure the free emptying of pus and the complete healing of the pro­
cess [3, 11].

Of the invasive interventions, an accepted method is endoscopic papi] lo- 
tomy (EPT) for removing residual biliary stones, since it implies and essentially 
smaller strain than does reoperation [32].

In our study the case of a patient treated because of a cholangiogenic 
multiple liver abscess, who could be cured without surgical exposure by 
CT-controlled PTD and PTP as well as EPT. This two invasive methods helped 
in achieving a complete and final recovery. A similar case has not been en­
countered in the literature.

Case Report

A.V., a male patient, aged 50, was admitted to the Vishnevskii Institute 
of Surgery in Moscow on 14 January 1986.

History: In 1983 necrectomy and abdominal irrigation drainage were 
performed because of acute necrotizing pancreatitis. After a complaint-free 
period of two years, his typical cholelithiatic complaints under the right costal 
arch, radiating into his back started in August 1985. Due to the increased 
complaints, he was operated on in another institute in September 1985. On 
operation suppurative cholecystitis and choledocholithiasis were found. 
Cholectstectomy, stone removal by choledochotomy as well as drainage of 
the foramen of Winslow were carried out. The patient became afebrile post- 
operatively and his condition was satisfactory. However, a biliary fistula 
developed through the Winslow’s drain from the 7th postoperative day. His 
compensated, good general condition began to deteriorate from the 60th day 
of the operation. He was admitted to the Institute on January, 16, 1986 
because of septic fever up to 40 °C, blunt pain under the right costal arch, 
and an abrupt loss of weight of 10 kg, i.e. a progressively deteriorating state.

State on admission: Thin male patient of a poor general condition. His 
skin and visible mucosae were pale, his sclera subicteric. His tongue was dry 
and furred. Pulse: 100/min. Blood pressure: 120/80 mmHg. Temperature:
38.8 °C. Chest: No pathological change was revealed on physical examination 
above the heart and lungs, there was sluggish diaphragmatic movement on 
both sides. Cardiac dullness, on percussion no thoracic effusion could be 
found. Abdomen: Scars of upper median and right subcostal incisions. Four or 
5 cm laterally to the subcostal incision, drainage with a separate outlet, where 
biliary discharge was emptying. The abdomen was diffusely tender, but 
physical signs indicative of peritonitis were absent. Hepatic dullness could be 
felt on percussion, the liver extended over the right costal arch with 8 cm, 
being moderately tender on palpation. Normal intestinal peristalsis was heard.
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The spleen was enlarged, well palpable. Rectal digital examination: The Douglas 
space was not tender and convex. No pathological signs in the rectum up to 
a height accessible to manual examination. Urgent laboratory test results: 
Hb: 74 g/1, haemat.: 0.25 1/1, WBC: 7 .6x l09/l, urine: neg., blood glucose: 
130,7 mmol/1, BUN: 7.8 mmol/1, creatinine sed. rate: 178 pmol/1, SGOT: 
45 IU/1, AP: 710 IU/1, diastase sed.: 12 IU/1.

Abdominal US: In the right and left lobes of the liver, inhomogeneous 
cystose changes were noted, the largest reaching 6 cm in diameter.

Abdominal CT : The liver was enlarged, with destructive changes in four 
jilaces in its projection. One in the left and three in the right lobes. The largest 
was 8 cm in diameter, its densitométrie index was 18-24 Hounsfield unit 
(HU). In the hepatic porta, the shadow of the drain tube could be seen. The 
spleen was homogeneous, and markedly enlarged. No changes in the kidneys. 
The structure of the pancreas was slightly inhomogeneous, moderately en­
larged in the head. On the border of the pancreatic head and the duodenum, 
round density produced by the stone, 6 cm in diameter, with a densitométrie 
index of 126 HU. Opinion: Multiple cholangiogenic liver abscess. Residual 
stone in the region of the intrapancreatic choledochous duct. Chronic pan­
creatitis.

PTD was performed controlled by CT under local anaesthesia with the 
observance of sterility. The drains were introduced into the two largest 
abscesses on the border of segments III  and VI-VII. On puncturing the 
abscesses, 40 ml pus was obtained for bacteriological cytological and gas 
chromatographic studies. The duration of the intervention was 25 minutes, 
without any signs of complication (Pigs 1, 2, 3).

Bacteriology : In the examined material, Citrobacter was cultured (9x 10° 
bacterium/ml), pathogen sensitive to: Klarofan, metronidazole, kanamycin. 
Chromatographic study: the presence of anaerobic bacteria could be not veri­
fied. Cytology: The specimen obtained by puncture could not be shown to 
contain tumorous cells, or any change specific for infection (like TBC, Enta­
moeba hystolytica).

Following aimed parenteral and local antibiotic treatment the patient’s 
general condition improved. Forty-eight hours after the intervention he be­
came afebrile. After normalization of his haematological status, ERCP was 
carried out on the fourth day after PTD.

Endoscopic retrograde cholangiography : The instrument could be intro­
duced unheeded into the duodenum. The plication was thickened on the 
descending branch of the duodenum. The inflamed papilla of Vater was located 
and cholangiography performed. The cholangiogram revealed the choledochus 
to be 25-18 mm in diameter, with a density produced by the stone in its 
projection. A papillotomy of 18-20 mm was performed and the stone, about 
5-6 mm in diameter, was removed. There was no bleeding. The control cholan-
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F i g . 1. CT scan of p e rcu tan eo u s  tran sh ep a tic  d ra in  in  th e  pro jec tion  of segm en t I I I  
th e  liver. O n th e  b o rd e r of segm ents V T -V II a  nondra ined  abscess is seen

F i g . 2. CT scan of a  d ra in ed  abscess on th e  b o rd e r o f th e  h ep a tic  segm en ts V I-V T I
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F i g . 3. The CT scan  show s tw o p e rcu tan eo u s  d ra ins (A a n d  B) as well as th e  shadow  of
th e  W inslow  d ra in

giogram showed the contrast medium to be emptying somewhat slower, but 
there was no evidence of any organic obstacle (stone, stenosis).

By the seventh day following EST, emptying of bile through the Winslow 
drain stopped and the biliary fistula closed.

Ten days after CT-guided PTD, control examination was made. Control 
abdominal CT : The liver became considerably smaller. The two largest drained 
abscesses healed, the drains were removed. In segment VII a still not healed 
abscess was visible, of a diameter of 2.5 cm. Opinion: Regarding the improve­
ment in the clinical picture, a repeated pertutaneous intervention was not 
considered (still) to be justified due to the residual abscess. The parenteral 
antibiotic treatment applied so far was recommended to be continued (Fig. 4).

The patient’s general state gradually improved, his subicterus ceased, 
his laboratory parameters normalized. After 11 days a repeat control examina­
tion was made. Control abdominal CT : The abscess in segment VII revealed 
by the previous examination could still be detected. The percutaneous punc­
ture of the abscess guided by CT was performed. One gramme of Klarofan was 
administered into the abscess cavity. The control scan revealed no changes 
indicating abscess after three weeks following the first percutaneous inter­
vention (Figs 5, 6).
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F i g . 4. C ontrol CT scan  fro m  te n  d a y s  la te r . T he tw o large abscesses h av e  healed , w ith 
th e  d ra ins rem oved . T he  th ird  2 b y  3 cm  abscess is c learly  seen in  segm en t V II
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F in . 6. C o n tro l scan  a f te r  pu n c tu re . N o change in d ica tin g  abscess can be n o ted

Discussion

Up to the end of the 70s, the generally accepted principle was the con­
ventional surgical exposure and administration of antibiotics in the therapy 
of liver abscesses [17, 26]. In solitary abscesses the wide exposure of the abscess 
cavity—possibly extraperitoneally—the incision of the suppurating focus, the 
emptying of the accumulated mass of pus and of the necrotic mass, the ensuring 
of the continuous and unheeded flow of the discharge were aimed at, to 
detoxify the patient and to reduce the perifocal edema. In the case of multiple 
abscesses, with a verifiable cholangiogenic origin, the ensuring of free bile 
flow was attempted.

To achieve an appropriate therapeutic level of the local antibiotic con­
centration to prevent the spread of the haematogen or lymphogen, local anti­
biotic perfusion of the liver was also performed with irrigation of the larger 
abscess cavities with antibiotic solutions, usually with the cannulation of the 
left gastro-epiploic vein or of the recanalized umbilical vein. In the case of 
liver abscess, liver resection was rarely made [12, 18, 23]. Mortality rate after 
the classical surgical treatment was 7-44%, with the number of postoperative 
complications between 25 and 52% [30]. The high lethality of the surgical 
intervention was most often due a diagnosis not formed early enough, to
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repeatedly performing traumatizing interventions in the patient of a poor 
general condition and an upset metabolism. Other causes included the diffi­
culties of establishing intraoperatively the exact localization of the abscesses 
— lacking the possibility of an intraoperative US examination—as well as the 
high number of postoperative surgical compliations (recurrent abscesses in the 
abdominal cavity, wound infections, etc.) [2, 7]. Patients with liver abscess 
treated only by operation were hospitalized longer, with higher costs of treat­
ment [24, 28].

The up-to-date imaging procedures (like CT and US) offered a possibility 
already for the preoperative and rapid detection of abscesses, their accurate 
localization, size, their proximity to vital organs and the establishment of the 
distance to the abdominal wall. It has become possible to recognize the hollow 
organs in the way of the percutaneous drain. In bacterial liver abscess, with 
the adequate personal and objective conditions given, regardless of the type 
of the abscess and of the underlying disease giving rise to the abscess, PTD 
and/or PTP controlled by CT, and/or US seems to be the method of choice, if 
there is no contraindication to the intervention or if the operation is not 
absolutely indicated [1, 5, 9, 20, 27, 33].

Percutaneous catheter drainage or puncture is contraindicated only by 
the presence of free abdominal fluid (due to rapidly developing diffuse suj>- 
purating peritonitis) or by an echinococcus cyst (due to the risk of anaphylactic 
shock and the dissemination of helminths) [33].

In the case of solitary, not large abscesses (of a diameter of less than 
3-4 cm) even simple puncture may result complete healing. If necessary, it 
can be repeated or transformed into percutaneous drainage. In the case of 
solitary large abscesses (larger than 4-6 cm in diameter) or two or three 
abscesses, if the amount of pus is more than 5-100 ml, or of the discharge is 
thick and full of debris, closed drainage is recommended already as a first 
intervention [2, 8, 28]. In the case of large abscesses double drainage is per­
formed to enable the continuous lavage of the abscess cavity with antibiotic 
or antiseptic solutions [33].

Multiple or multilocular abscesses are not considered to be contraindica­
tions of percutaneous abscess drainage. After drainage of two or three larger 
abscesses, aimed systemic or local antibiotic treatment is recommended. In 
the case of an unsatisfactory effect, the local perfusion of the liver can be carried 
out with aimed antibiotic treatment [5, 10, 27]. If at the time of the develop­
ment or detection of the liver abscess the underlying disease still persists, 
this can be solved only by operation. PTD is then suitable for preparing 
surgery. By its slightly traumatizing use there is a possibility to release tension 
in the abscess, to gain time for the appropriate preparations for surgery and 
to improve the patient’s general condition. Depending on the bacteriological 
result of pus, the elective operation can be performed in protection of the
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aimed prophylactic antibiotic treatment and thus the number of postoperative 
complications can also be reduced [21, 23, 33].

Surgical exposure and drainage are indicated in all cases when an acute 
abdomen cannot be excluded and laparotomy is absolutely indicated (e.g. 
perforation of abscess, etc.), although, as mentioned earlier, by the time liver 
abscess was recognized and developed, the primary process had already 
healed. After a technically unsuccessful percutaneous abscess drainage, results 
can only be achieved by operation. If, following a successful PTD, the size of 
the abscess cavity does not change even after 2-3 weeks, surgical intervention 
is recommended for stopping the residual cavity [11].

The severe complications of PTD and/or PTP are rare. The most severe 
ones include after an inadequately performed drainage, thoracic empyema due 
to perforation of the diaphragm, or peritonitis due to pus running from the 
puncture track. Bleeding or perforation of a hollow organ rarely occurs. 
P. P. Mueller et al. [22] observed in their material of 388 cases of abdominal 
percutaneous drainage, 11 cases of perforation (5 gastric, 4 duodenal, two 
small intestinal) of which only two had to be operated. In the remaining cases, 
the abscesses responded to conservative treatment. In the case of PTD, the 
most frequent complication was the transitional feverish state, bacteriaemia, 
in general, being also transitory [11].

Our case was found to be worth reporting because the multiple cholan­
giogenic liver abscess was treated by PTD or PTP guided by CT and aimed 
local systemic antibiotics, while the underlying disease leading to abscesses 
— residual biliary stone after acute cholecystectomy—was removed by EPT. 
These two invasive methods helped in achieving the complete and ultimate 
healing of the patient.
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Mit, mit Komputertomographie gesteuerter perkutaner Drainage 
und endoskopischer Papillotomie geheilter Fall eines, einer sich nach 

residualer Gallen weg-Steinkrankheit entwickelten multiplen, 
cholangiogenen Leberabszesses

T. F a z e k a s , F . I .  Т о ш т а , M. J .  V i l j e v i b  und  A. B á l i n t

Im  d a rg es te llten  F a ll h a n d e lt es sieh  u m  einen , nach  a k u te r  C ho lezystitis  z u rü ck ­
geb liebenen  G allenw egstem , w onach sich  m u ltip le , cholangiogene L eberabzesse en tw ik - 
k e lten . D ie m u ltip len  L eberabzesse w u rd en  m i t  K o m p u terto m o g rap h ie  g e s teu e rte r , 
p e rk u ta n e r  tran sh ep a tisch e r D oppeldrainage sow ie m it P u n k tio n  un d  gez ie lte r lokaler 
bzw . sy stem ischer an tib io tisch e r T herap ie  geh e ilt. D er residuale  C holedochusstein  w urde 
m itte ls  endoskopischer P ap illo tom ie  e n tfe rn t . D ie  D arste llung  eines äh n lich en  F alles 
w a r w eder in  der e inheim ischen, noch in  d e r  au sländ ischen  L ite ra tu r  v o rzu finden .
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Gastrointestinal Angiodysplasia
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(R eceived: A u g u st 28, 1990)

I n  th e  recen t fo u r years , 8 cases of g a s tro in te s tin a l ang iodysp lasia  (a.d .) 
w ere observed  b y  th e  au th o rs . A n a ly sin g  th e  conclusions d raw n  from  th e  p a tie n ts  
course o f d isease, th e y  found  a .d . to  be th e  cause of a n  unknow n g a s tro in te s tin a l 
b leeding, a .d . can  be basically  d iagnosed  b y  an g io g rap h y . I t  is o ften  assoc ia ted  
w ith  liv er c irrhosis o r arterio stenosis. T he  t r e a tm e n t  o f a .d . is surg ical. T he  re ­
cu rrence  a n d  rep ea ted  app ea ran ce  of b leed ing  c a n  be expected  even  a f te r  a  
th o ro u g h ly  perform ed resection .

Among acute gastrointestinal bleedings, those of an unknown aetiology 
are also currently the most problematic. The use of up-to-date diagnostic 
procedures (like oesophago-gastro-duodenoscopy, coloscopy, angiography) has 
considerably improved the ration of detecting the source of bleeding. The rate 
of gastrointestinal bleedings of unknown aetiology has decreased from 10-20% 
to some per cent [5a, b, 9]. It is essential that among bleedings of unknown 
origin, the gastrointestinal angiodysplasia (a.d.) is being increasingly diagnosed.

The aetiology of gastrointestinal a.d. is unknown. Similarly obscure is 
the aetiology of bleeding in a.d. I t is undisputable that more and more in­
formation is available as a result of the clinicians increasing attention, and 
the increasing number of cases due to the improvement of diagnostic pro- 
cedures. This latter statement applies basically to mesenteric angiography [6].

The first angiographic detection of colonic a.d. is linked with the name 
of Margulis [13], while selective angiography for the detection of bleeding 
deriving from a.d. to those of Baum [4] and Boley [5a, b]. These observations 
contributed to gastrointestinal a.d. having become the focus of interest in 
detecting the cause of gastrointestinal bleedings.

It is to be noted that in earlier years, a.d. was described mainly in the 
stomach and the small intestine. Recently, however, mainly a.d. of the caecum 
and the ascendent colon has been reported [5a, b, 7, 9, 20].
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Material and Method

The patient material was observed at the Clinic of Surgery, Semmelweis 
University School of Medicine between January 1, 1985 and 31 December, 
1988. During this period the a.d. of 8 patients was detected. The a.d. of Patient 
4 due to a massive gastrointestinal bleeding was detected only at autopsy.

The patients’ mean age was 55 years (Table 1). In contrast with literary 
data, diverticula as associated diseases did not occur in our patients. In one 
patient aortic stenosis was detected. Three patients were found to show the 
symptoms of obliterative arteriosclerosis.

All a.d. patients were treated for gastrointestinal bleeding, being of 
different extent. The histories of bleeding ranged from some weeks up to a 
period of 5 years. In this latter patient operations had not earlier been made 
due to advanced age and cerebral vascular events. Upper panendoscopy, 
eoloscopy, essentially without establishing a diagnosis were performed without 
exception in all a.d. patients. The patients were found to have gastrointestinal 
bleeding of unknown origin. Consequently, their treatment was prolonged and 
the blood requirement was considerable. The data in Table 1 are only estimates, 
based on retrospective processing. I t can be rightfully presumed that the actual 
blood requirement exceeded the estimated value.

Concerning diagnosis, it can be stated that in our cases angiography led 
to diagnosis, with the exception of the female patient, aged 66, whose a.d. 
was unanimously verified only at autopsy. In Case 4 no angiography was 
made at all.

In concert with literary data, it occurred also in our material that only 
one a.d. was detected by the first angiography and the second angiography

T a b l e  1 

The clinical characteristics

No. Name Age
(years) Sex Site of a.d. Occlusive vascular 

disease

i . M.B. 66 fem ale desc . co lo n a o r t .  s te n .
2. Z s .J . 60 m ale desc . co lo n -

3. K.,T. 41 m a le fl. l ie n a lis _
4. T .J . 66 fem a le s to m a c h a r t .  sc l. o.

6. M.F. 17 m a le f l. l ie n a lis _
6. K.M. 61 m ale c a e c u m a r t .  scl. o.
7. J.K . 74 fem ale c a e c u m , je ju n u m a r t .  sc l. o.
8. F.K . 40 fem ale asc . co lo n —
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performed due to recurring bleeding resulted in the detection of jejunal a.d. 
This patient is also discussed in detail for the conclusion to be drawn from 
her case.

J .K .,  fem ale p a t ie n t ,  aged 74, w as tre a te d  a t  th e  4 th  D e p a rtm e n t of M edicine, 
Jan o s  H o sp ita l. T he h is to ry  of h e r d isease s ta r te d  in  1983 b y  th e  f irs t less freq u en t, th e n  
increasing ly  in tensive  g a s tro in te s tin a l b leeding, th e  cause  of w hich could be rev ea led  
n o t even  by  de ta iled  exam in a tio n s, endoscopic an d  roen tgeno log ica l stud ies. I n  1986 
she h ad  a  cereb rovascu la r episode assoc ia ted  w ith  hem ip leg ia . C onsequently , th e  p la n n e d  
lap a ro to m y  w as n o t m ad e . G as tro in te s tin a l bleeding becam e m ore  and  m ore freq u en t. 
I t  is to  be n o ted  t h a t  th e  bleedings, a lth o u g h  p roducing  v e ry  severe anaem ia  req u irin g  
a  blood rep lacem en t o f considerab le  a m o u n t, d id  n o t cause  c ircu la to ry  failu re  or shock . 
I n  O ctober 1988, she re p e a te d ly  becam e anaem ic. A t th e  4 th  D e p a rtm e n t of M edicine, 
J a n o s  H o sp ita l, m esen te ric  an g io g rap h y  w as in d ica ted  fo r d e tec tio n  of th e  source of 
bleeding. T he e x am in a tio n  w as carried  o u t a t  th e  X -ra y  D iagnostic  L ab o ra to ry  of th e  
N a tio n a l In s t i tu te  o f V ascu la r S urgery  (D r. Sim onfy).

D uring  m esen te ric  ang iog raphy , in  th e  region of th e  ileocolic a r te ry , in  a  5 cm  
region correspond ing  to  th e  caecum , m ore  in tensive filling , an d  an  irregu la r vascu la r 
s tru c tu re  w ere n o ted  w ith  th e  e x tra v a sa tio n  of th e  c o n tra s t m ed iu m  (Fig. 1).

Follow ing an g io g rap h y , o p e ra tio n  w as ind ica ted . D u rin g  X -ra y  th e  a .d . an d  th e  
m obilized  caecum  w ere w ell d iscernible, m oreover blood w as also  observab le  in  th e  lum en  
of th e  caecum . R ig h t hem ico lec tom y  w as perform ed (D r. J a k a b ) .  S cru tin izing  th e  a b ­
dom inal c av ity , th e  s to m ach  an d  th e  sm a ll in te stin e  cen tim e tre  b y  cen tim etre , th e  X -ra y  
d id  n o t revea l a n y  change, th e re  w as no  evidence of a .d .

O n th e  p re p a ra tio n  th e  ileocolic a r te ry  was can n u la ted  a n d  th e n  m ethy lene  b lue 
follow ed b y  c o n tra s t m ed iu m  w ere in jec ted : in  th e  opened caecum , in  a region, th e  size 
of a  ch ild ’s pa lm , th e  in ten s iv e  p e rm a n e n t b lue colour in d ica ted  th e  region of a .d . (F ig. 2). 
A n  ang iogram  w as m ad e  of th e  p re p a ra tio n  filled w ith  c o n tra s t  m ed ium : th e  irreg u la r 
subm ucous v ascu la r s t ru c tu re  w as s tr ik in g ly  ev iden t (F ig. 3).

H isto log ical s tu d y  o f th is  reg ion  show ed ab n o rm ally  d ila te d  vessels, veins an d  
arterio les in  th e  sec tions p rep a red  from  th e  b lue-sta ined  reg ions. T he d ila ta tio n  of th e  
vessels could decisively  be  n o ted  in  th e  subm ucosa, in  som e reg ions, how ever, also in  
th e  m ucosa. A  th ic k e r  v a scu la r lum en  w as no ted  p ro tru d in g  in to  th e  m uscular layer.

T he recovered p a t ie n t  d ischarged  fro m  h osp ita l w as b ro u g h t b y  am bulance a f te r  
one m o n th  to  ou r d e p a r tm e n t because of g a s tro in te s tin a l b leed ing . A fte r blood rep lace ­
m en t, u rg e n t an g io g rap h y  w as m ade. A  n ew  ang iodysp lasia  w as d e tec ted  in  th e  je ju n u m . 
A t ou r req u es t, th e  S eld inger c a th e te r  w as le f t there , m o reo v er, being pushed  a  l i tt le  
fo rw ard , th e  c a th e te r  s o r t  o f “p o in tin g ” to  th e  3 cm a .d .

of gastrointestinal a.d.

Predisposing factor Nature, content of 
bleeding

Estimated
blood

requirement
(litre)

Diagnostic
procedure Outcome

hepatic cirrhosis recurrent for 1 year 14 angiography +
alcoholic heapatop. recurrent for more 

years 17 angiography recovered
factor V II deficiency 15 months 5 angiography recovered
hepatic cirrhosis 2 months 7 diagnosed a t 

autopsy
+

— acute 4.5 angiography recovered
— 4 m onths 11 angiography recovered

5 years 8 repeat agniography recovered
hepatic cirrhosis 2 years 3 laparotom y +
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F ig . 1. A ngiography of th e  superio r m esen te ric  a r te ry : in  th e  reg ion  corresponding  to  
th e  caecum , th e  en d -b ranches of th e  ileocolic a r te ry  show  a subm ucous irreg u la r vascular 
p a t te rn  w ith  a  m ore in te n s iv e  filling th a n  th e  env ironm ent. E x tra v a sa tio n : co n tras t 

m ed iu m  has en te red  th e  lum en  of th e  caecum

F ig . 2. B lue-stained reg io n , th e  size of a  c h ild ’s pa lm  in th e  caecum . A fte r filling w ith  
m e th y len e  blue (v ia  th e  ileocolic a rte ry )
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F i g . 3. In jec tio n  of c o n tra s t m ed ium  (U R O M IR O ) in to  th e  can n u la  in tro d u ced  in to  
th e  ileocolic a r te ry . T he p ic tu re  of subm ucous a .d .

D u rin g  opera tion  indigo carm ine  w as in jec ted  v ia  th e  well p a lp ab le  c a th e te r , w hich 
s ta in ed  p e rm an en tly  an d  segm en ta lly  th e  reg ion  of a .d ., w hich w as resected  (D r. J a k a b )  
(Fig. 4).

S ince th e  o p era tion  th e  p a tie n ts  h as been free of com plain ts, h e r b leed ing  d id  n o t 
recu r, she  is under reg u la r contro l.

A brief description of Patient 8 in Table 1, whose a.d. was detected after 
laparotomy is given below :

T h e  40-year-old fem ale p a tie n t w as a d m itte d  to  ou r clinic due  to  m assive g a s tro ­
in te s tin a l bleeding. D u rin g  h e r  p rev ious check-ups hepa tic  c irrhosis h a d  been verified  
also by  liv e r biopsy d u e  to  h e r alcohol-dependence hav ing  pers isted  fo r 20 years , an d  
v a rico s ity  o f th e  oesophagus of 4 th  degree developed  in  th e  lower th ird  of th e  oesophagus. 
E n su rin g  of a  cen tra l vein  th e n , an ti-shock  th e ra p y  w ere s ta r te d  in  th e  p a tie n t being in  
a  s ta te  p reced ing  shock on  adm ission. D uring  th e  u rg e n t oesophago-gastro-duodenoscopy , 
th e  b leed ing  w as found  n o t to  be due to  th e  ru p tu re  of oesophageal varices, there fo re  
u rg e n t coloscopy was perfo rm ed . A s a  re su lt of th e  m assive blending, th e  on ly  d iagnostic  
find ing  w as t h a t  th e  source of b leeding w as in  th e  caecum . B ased on  v ita l in d ica tio n , 
la p a ro to m y  w as m ade: on th e  free surface of th e  caecum  along th e  te n ia  lib era , a  vascu la r 
g lom us, s im ila r to  sp id e r’s leg, th e  size o f a  in f a n t’s palm , w as found  th e  vascu la r d ila ta ­
tio n  in  th e  m idd le  of w hich could  be em p tied  b y  pressu re  tow ards th e  lum en  o f th e  caecum . 
R ig h t hem icolectom y w as perform ed.

I n  th e  p o sto p e ra tiv e  p h ase  th e  p a t ie n t’s b leed ing  stopped , th e n , how ever, g ra d u ­
a lly  h e p a tic  failu re  developed an d  th e  p a tie n t w as lo s t on th e  5 th  p o sto p e ra tiv e  d ay .
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F io . 4. A  region s ta in ed  w ith  p e rm an en t b lue in d ica te s  th e  je ju n a l a .d . In tra v ita l  in t r a ­
o p e ra tiv e  sta in ing  w ith  ind ig o  carm ine. In je c tio n  in to  th e  Seldinger c a th e te r re ta in ed  in

th e  fem oral a r te ry

H isto logy  verified a .d .,  a t  au topsy  n o  o th e r  a .d . w as n o ted  in  th e  g as tro in te s tin a l 
reg ion . T here  was u n a m b ig u o u s  evidence of c irrhosis an d  p o rta l hypertension , th e  oeso­
p h a g e a l varices did n o t ru p tu re .

During angiographies the most general finding was a serpiginous, sub­
mucous vascular network and draining vein. In three patients an irregular 
submucous vascular structure and tortuous vessels could be detected, with 
the extravasation of and entering of contrast medium in the form of “pools” 
into the intestine.

a.d.-s were found to be present in 7 patients in the colon, in one patient 
in the stomach. The previously reviewed patient had a.d. of the colon in 
addition to that in the jejunum (Table 2). In 6 patients one or two, in one 
patient several and in another patient 7 a.d.-s were observed. Following 
angiography, acute interventions were made in 3 patients, 4 patients were 
subjected to elective operation. During the operation the pathological vascular 
structure could be detected by X-ray, while in one patient it could be visualized 
by intraoperative staining. The interventions are shown in Table 3.

In one patient the ileocolic artery was cannulated then both stained 
and filled with contrast medium in her removed right colon.

Three of the eight patients were lost. This mortality rate was due to 
massive gastrointestinal bleeding and hepatic cirrhosis observed in all three 
patients.
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T able  2

The clinical characteristics of gastrointestinal a.d.

Localization
stomach 1
jejunum 1*
right colon 3*
f'lexura lienalis descendent colon 4

* a.d. occurred in one patient in th e  caecum and jejunum

No. of a.d.-a
1-5 0
0-10 1
over 10 1

The size of a.d.-a
1—5 mm 3
6-10 mm l
over 10 mm 4

T a ble  3

The treatment of a.d.

Operation
R ight hemicolectomy 
L eft hemicolectomy 
Ileal resection

Complications 
Subphrenic abscess 
W ound suppuration 
R espiratory failure 
R ecurrent bleeding 
Secondary bleeding

A cute: 3 Elective: 4

3
4 
1

1
1
3
4 
2

Of the complications, respiratory insufficiency and the frequency of 
recurrent bleeding should be mentioned (Table 3).

In two patients secondary bleeding started in the postoperative period, 
the unambiguous cause of which could not be established. The secondary 
bleedings stopped in response to conservative treatment. In four patients 
repeated bleeding occurred, in one of them an additional angiodysplasia was 
found to be the cause, in another the factor-deficient state could be made 
responsible. The cause of the remaining two cases of recurrent bleeding could 
not be unanimously clarified.
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Discussion

The arteriovenous malformations of the gastrointestinal tract were des­
cribed in detail by Gentry (cit. De Diego [6]). Based on his angiographic 
studies and experience, a classification being also currently used was suggested 
by Moore [15] including the angiographic appearance, localization of a.d., 
age, moreover family history as well:

Type 1: Usually one a.d. on the right side of the colon in a patient of 
about 55 years.

Type 2: Visible small intestinal a.d. presumably of congenital origin, in 
a patient younger than 50 years.

Type 3: Multiple localization is associated with Rendu-Osler-Weber’s 
syndrome (hereditary haemorrhagic telangiectasia).

According to Boley [5b], the degenerative vascular changes of the 
gastrointestinal tract, called by him the vascular dilatations of the gastro­
intestinal tract, correspond to Type 1 a.d. of Moore.

There are two theories concerning the development of a.d. According 
to Boley’s hypothesis [5a, b], due to the repeated—intermittent—stenosis of 
submucous veins during muscle contraction and distensions, veins dilate and 
become tortuous. After some time minor small arteriovenous connections 
develop as a result of the loss of precapillary sphincter function (Pig. 5).

Others, however, assume that, due to intraluminal increase of pressure, 
ischaemia develops and this would lead to the development of the submucous 
arteriovenous fistula [4]. Greenstein [7], on the contrary, believes that the 
thiness of the right colonic wall promotes the development of a.d. [15]. This 
theory would explain the more and more frequent observation that the 
stenosis of the aortic valve is often associated with a.d. of the colon. The 
pulsus parvus et tardus in aortic stenosis affects the caecum which is supplied 
by the most distal branches of the superior mesenteric artery, as end-arteries 
by reduced perfusion pressure and the consequential mesenteric ischaemia 
[2, 3, 10, 11] also the occlusive arterial diseases are very frequently associated 
with a.d. [10, 11]. According to Boley [5b] and Groff [9], there is no logical, 
significant connection between the two diseases.

According to some observations, in chronic renal impairment and haemo­
dialysis, a.d. is more likely to occur [5b]. a.d. associated with coagulopathy 
and thrombocytopathy has also been described, however, coagulopathy should 
rather be regarded as the consequence of prolonged bleeding and a risk factor 
[14, 20].

In our practice, although in a small number of patients, there was a 
strikingly more frequent occurrence of a.d. associated with liver cirrhosis. 
Portal hypertension promotes the possibility of development of arteriovenous
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F ig . 5. M echanism  of d eve lopm en t of a .d . (a f te r  B oley  [5a]). A : n o rm al s ta te ; B : co m ­
pression of th e  e ffe ren t v e in ; C: subm ucous venous d ila ta tio n ; D : onse t of a rte rio v en o u s 
com m unication  ; . E  : subm ucous angiodysp lasia  w ith  th e  loss o f p recap illa ry  sp h in c te r

fu n c tio n

connections. This observation should be stressed because it is known that a.d. 
with diagnosed liver cirrhosis will be the least thought of by the physicin as 
the source of bleeding. Therefore, we believe that with a known liver cirrhosis, 
if the oesophageal varices do not bleed and there is a negative coloscopie 
finding, angiography is indicated in haemorrhage.

The diagnosis of a.d. is largely based on angiography. Doubtlessly, there 
are several reports on the value of coloscopy both in diagnosis as well as 
therapy with the use of electrocoagulation [10, 11,12, 16, 17, 19]. It is generally 
believed that electrocoagulation is the treatment of choice for smaller than 
1 cm changes. The larger a.d. should be cured by surgery.

As far as operation is concerned, it should be stressed that a.d. cannot 
be seen in the majority of cases, not even by X-ray. For a safer detection 
in our own case, the Seldinger catheter was retained after angiography during 
the operation. The angiodysplastic segment made visible by intravital staining 
could be easily removed.

The suggested intervention is by all means resection. The arterial injec­
tion with contrast medium of removed intestinal segment may reassuringly
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clarify the submucous localization, moreover may provide clues to the accurate 
site of the histological section [1, 4, 5a, b, 18].

According to Meyer [14], following resection, recurrent bleeding can be 
reckoned with even with a positive angiographic or histological finding. This 
may be due to:

1. incomplete removal of a.d. ;

2. that a second or additional a.d. was not deteced by the preoperative 
mesenteric angiography and thus not removed by the operation;

3. that there was a new a.d. formation postoperatively.

Unfortunately, in cases associated with recurrent bleeding, the pos­
sibility may remain that the cause of bleeding has not been eliminated with 
100% safety by angiography or surgery.

The following conclusions offered by our patient material can be drawn:
I t  seems that a.d. is more and more frequently diagnosed among gastro­

intestinal bleedings of an obscure aetiology.
a.d. is in an overwhelming majority the disease of an advanced age group 

age, localized most often in the colon (caecum and flexura lienalis coli). 
According to our observation it is mainly associated with liver cirrhosis and 
aortic stenosis.

The clinical picture is characterized by recurrent gastrointestinal bleed­
ing of an unknown cause and origin. History ranges from a period of months 
to one even of years. Blood requirement is considerable. Although of a con­
siderable degree, the bleedings do not give rise to circulatory faliure or shock.

Angiography is the basic procedure for diagnosis.
The treatment of a.d. is by surgery, with resection being the accepted 

method of choice. In multiple a.d., multiple segmental resection should be 
considered.

The postoperative filling of the removed intestinal segment via the 
supplying artery is necessary, partly for proving the removal of a.d. and 
partly for selecting the site of histology.

Finally, the analysis of a patient material suffering from a.d. may call 
attention to an alertness by the physician, to the selection of the right dia­
gnostic method in case of a gastrointestinal bleeding of unknown origin, the 
aim of which is to improve the results and to minimize the number of bleeding 
of unknown origin.
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Gastrointestinale Angiodysplasie
F . J a k a b , M árta  B a lá zs , S. K iss  u n d  J .  F a l l e r

Im  V erlau f der le tz te n  v ier J a h re  w urde  in  8 F ä llen  N ahrungskanal-A ng iodysp lasie  
beo b ach te t. A n h an d  der A naly se  des K ran k h e itsv erlau fes  w ird  d a ra u f  hingew iesen, daß  
d ie  A ngiodysp lasie  u n te r  U m stä n d e n  auch  eine U rsache e iner u n b e k a n n te n  N ah ru n g s­
k a n a lb lu tu n g  sein  k an n . D ie A ngiodysp lasie  k a n n  g rund legend  m itte ls  A ngiographie  
d iag n o s tiz ie rt w erden. Z u r G ru n d k ra n k h e it gesellt sich häu fig  L eberz irrhose  oder A rterio -
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s ten o se . D ie A ngiodysplasie e rfo rd e rt eine chirurg ische B eh an d lu n g . M it d em  A u ftre ten  
e in e r e rn eu ten  A ng iodysplasie  u n d  m it  e iner e rn eu ten  B lu tu n g  k a n n  auch  nach  einer 
u m s ich tig  d u rchgefüh rten  R esek tio n  gerechnet w erden.

Г астроинтестинальная ангиодисплазия
Ф . Я К А Б , М. Б А Л А Ж , Ш. КИШ Ш  и Й. Ф А Л Л Е Р

За последние 4 года авторы наблюдали 8 случаев ангиодисплазии пищеварительного 
тракта. После анализа протекания этой патологии у больных они пришли к выводу, что 
причиной ангиодиспазии может быть неизвестное кровотечение в пищеварительном тракте, 
диагностировать ангиодисплазию можно главным образом с помощью ангиографии. Лече­
ние заболевания хирургическое. Даже после тщательно выполненной резекции ангио­
дисплазия и кровотечение могут возникнуть заново.
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Percutaneous Cholecysto-Lithotripsy
Cs. Tóth

D e p a r tm e n t of U ro logy , H o sp ita l of B ács-K isk u n  C ounty , 
H -6000 K ecskem ét, H u n g ary

(R eceived : A p ry l 3, 1990)

E x p erie n ce  w ith  th e  f irs t  40 cases of p e rcu tan eo u s  tran sh ep a tic  cho lecysto- 
- lith o trip sy  in  H u n g a ry  are  rep o rted . T he  ind ica tions a n d  con tra ind ica tions, re su lts  
and  com plica tions of endoscopic ga lls to n e  rem oval pe rfo rm ed  w ith good re su lts  
a re  an a ly sed . T he  follow -up of p a tie n ts  a f te r  P T C L  is considered  im p o rtan t.

Cholecystectomy has been the dominant method of removing gall­
stones for decades. This exclusively surgical activity has been begun to be 
replaced by non-surgical methods like endoscopic lithotripsy [8-10, 12, 15, 26], 
extracorporeal shockwave lithotripsy [6, 13, 16-20] and local dissolution of 
gallstones [1, 13, 16-20]. There are two types of endoscopic percutaneous 
method, such as transhepatic [5, 12, 26] and subhepatic [2, 8, 9] penetration.

Patients and Method

In the period between October 11, 1989 and March 5, 1990, percutaneous 
gallstone removal was performed in 40 colelithiatic patients. Of the patients 8 
were men and 32 women. The youngest was 33, the oldest 70 years old, the 
mean age being 49 years. In 38 cases, the percutaneous channel was further 
introduced transhepatically into the gallbladder, while in two, the endoscope 
was directly introduced into the gallbladder, subhepatically. The technical 
performance of this intervention has been reported earlier [24]. We have 
acquired our practical skills during the removal of 2300 lithotripsies [22, 23].

Results

Thirty-nine patients had a history of some “cholecystitic” complaints, 
like a spastic pain under the right costal arch, or a blunt, uncertain abdominal 
pain and loss of appetite. Two patients had earlier been icteric, this having 
no laboratory evidence by the operation. One patient had a silent stone,
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after the accidental detection of which she insisted on its being removed. 
In diagnosis, ultrasonography played the main role. In all 40 cases gallbladder 
stones were detected by ultrasonography. Thirteen gallbladders appeared to 
be closed by ultrasound and isotope studies (HIDA) as well as x-ray (oral 
cholecystography). In two of these cases preoperative diagnosis was empyema, 
which proved to be a false finding on intervention. Six preoperatively closed 
gallbladders were capable of good filling after endoscopic lithotripsy and 
stone removal. In judging the stones, no false-negative case occurred. Dia­
gnostic ultrasonography can be applied with benefit in the puncture of the 
gallbladder. In cases where oral cholecystography revealed a well-filling gall­
bladder, direct puncture was performed following it on the image amplified 
monitor, omitting ultrasound guidance.

The gallbladder of all 40 patients could be penetrated. Comparing with 
the kidney, the wall of the gallbladder is more flexible, the whole organ is 
more mobile. This, however, did not cause major difficulties.

Among the stones, there were solitary ones, 1 cm in diameter, which 
were removed as a whole, there were large stones, which were crushed by 
ultrasound lithotriptor (Storz), and the small pieces were removed partly by 
suction and partly by mechanical forceps. The gallbladder containing several 
hundreds of small stones was lavaged with isotonic sodium solution and so 
the concrements were washed out of them. Most stones were crushed me­
chanically and their pieces taken out one after the other. All stones could be 
removed.

cT è V

As a whole 1 3 4
M echanical crushing 5 13 18
TJS lithotripsy 2 15 17

T ota l 8 31 39

A piece of stone, 6 mm in diameter, remained in one patient. Four 
patient had biliary colic after stone removal and one of them subicterus which 
stopped spontaneously. Results of histology of the biopsy taken from the 
mucosa of the gallbladder (39 cases):

1. Chronic fibrous cholecystitis 17 cases
2. Chronic ulcerative fibrous cholecystitis 2 cases
3. Chronic catarrhal cholecystitis 12 cases
4. Cholesterosis, chronic cholecystitis 3 cases
5. Fibrosis of the muscular tunic of the gallbladder 1 case
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6. Absence of connective +  muscle tissue epihthelium and
gland. The gallbladder was filled with “white” bile 1 case

7. Intact gallbladder mucosa 1 case
8. No biopsy was made 2 cases

Results of bile bacterium cultures removed by suction on puncture of 
the gallbladder:

No bacterium was cultured 35 cases
E. coli 2 cases
Klebsiella 2 cases
Proteus mirabilis 1 case

Change of laboratory blood tests due to percutaneous stone removal:

Unchanged Elevated

Leukocyte count 27 13
E rythrocy te  sed. r. 28 12
Se biru 34 0
SGOT 38 2
SGPT 37 3
ALP 37 3
Se diast 40 —

Except for one case, the elevated values normalized within three weeks.
According to their chemical composition the stones included 27 Choles­

terin, 10 mixed cholesterin -f- bilirubin and 3 bilirubin -|- calcium calculi.
The average time of care from the day of stone removal was 6 days. 

The shortest postoperative hospitalization was 2 days, while the longest 15 days.
After stone removal elevation of temperature was observed in 6 patients, 

which stopped within days in protection of antibiotic administration. All 
patients were given antibiotics and Klion. Our patients were already walking 
on the first day after the intervention, they felt no pain at all. The drain 
introduced in front of the hepatic duct and the gallbladder orifice was removed 
on the 2nd postoperative day. Bile leakage was not observed in either of the 
cases. In two patients the gallbladder was drained, in these cases the drains 
had to be retained for a longer time and bile leakage was noted even one or 
two days after their removal, which ceased spontaneously.

The percutaneous site of penetration emptied discharge in one patient 
after some months. This was due to the erosion of the 10th rib, which was 
excochleated in another institute and small stone fragments were found in 
the simultaneously removed pericholecystitic gallbladder.
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There was no severe complication.
Late results, like the experience with stone recurrence, recurrent com­

plaints, repeated intervention and close follow-up can only be reported later.
PTCL is indicated in gallstones producing complaints if there is no 

contraindication. Silent gallstones are removed only if the patient is psychically 
disturbed by the awareness of having stones.

Contraindications :
Coagulation disorders 
Internal liver diseases
Decompensated cardiac failure or metabolic disorders 
Non-functioning cirrhotic gallbladder stone 
Gallstone -f- cystic duct obstructing stone 
Gallstone choledochous duct stone 
Gallstone pancreatitis.

The smaller the stone, the shorter is the duration of removal (the shortest 
time was 10 minutes), and the more uneventful is postoperative reconvales­
cence.

The advantage of endoscopic percutaneous gallstone removal over ex­
plorative cholecystectomy it that stone removal incurs a lesser strain to the 
patients, after the intervention, they have no pain, the possibility of a wound 
healing disorder is minimal, there is no great scar as the one after explorative 
cholecystectomy, and no paraesthesia or weakness of the abdominal wall as 
neither herniation. The difficulties of reoperations after cholecystectomies and 
late operations cannot be compared with the advantage of PTCL, which can 
be performed several times without any special risk.

The advantage of endoscopic lithotripsy is proved by our three patients 
whose kidney and gallstones w'ere removed by the percutaneous method 
within a week. Five days after kidney stone removal their gallbladder stones 
were also removed and they could be discharged after 5 days from our depart­
ment. Two weeks later they were capable of work.

Discussion

The pioneers of percutaneous gallstone removal were the radiologists 
[8, 10], urologists [8, 26], surgeons [12, 26] in western countries, while general 
physicians in Japan [7]. I t  should be stressed that only those with a good 
command of bile surgery should enter upon the task of performing PTCL. 
Namely, it may occur that a complication develops during endoscopic operation 
which is immediately to be solved by exposure.
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No severe complications were observed in the literature similar to our 
own practice.

No drainage is applied by Wenk [26] after the intervention. In our 
opinion, the drain introduced in front of the hepatic duct does not hinder 
recovery, however, it increases safety. The small amount of irrigating solution 
which up to the following day is leaking to the collecting sac, does not irritate 
the peritoneum but is designed for the good of the patient.

The exact indications have still not been clarified. There are authors in 
the international literature, who applied gallstone removal only in poor-risk 
cases [8, 10, 12]. In our opinion, percutaneous transhepatic cholecysto- 
lithotripsy can be applied for the stone removal of gallbladder containing bile 
and causing complaints regardless of age.

Those performing percutaneous subhepatic cholecysto-lithotripsy enter 
the gallbladder through the free abdominal cavity, via the fundus of the gall­
bladder [2, 8, 9]. We consider the transhepatic route via the liver bed of the 
gallbladder safer. This duct closes namely almost immediately after removal 
of the endoscope, and so there will be no bile leakage. Some surgeons seal the 
transhepatic duct [26] with a fibrin foam plug, which, in our opinion, is not 
necessary. True to say, there were no complications even after two accidental 
subhepatic penetrations, it is still better if the way of the bile is immediately 
blocked due to the flexibility of the hepatic tissue. This is an important point 
primarily in case of infected bile.

I t is considered important to follow up patients postoperatively. In the 
case of cholesterin stones taking of chenodeoxycholic acid and ursodeoxycholic 
acid is recommended for prevention. After stone removal, the patients are 
followed up for 2-4 weeks (physical, US, laboratory), then they are controlled 
yearly. The recurrence of stone and the much debated question, whether 
accumulation of colorectal carcinomas following cholecystectomy [3, 4, 11, 
14, 21, 25] can be observed after endoscopic gallstone removal (retained gall­
bladder) or not, can be answered only after some years.

Encoscopic gallstone removal is an important alternative therapy for 
gallbladder disease. Its place besides cholecystectomy, percutaneous lithotripsy 
and ESWL will be decided only in the future.
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Perkutane Gallensteinentfernung

Cs. T óth

B erich te t w ird  ü b e r die im  Z u sam m en h an g  m it den  e rs te n  40 einheim ischen 
F ä lle n  der p e rk u ta n e n  tran sh ep a tisch en  C ho lezysto -L itho tripsie  e rm itte l te n  E rfah ru n g en . 
A n a ly s ie rt w erden d ie  In d ik a tio n e n  K o n tra in d ik a tio n en , E rg eb n isse , K om plikationen  
u n d  V orteile  der erfo lgreich  d u rch g e fü h rten  endoskopischen G a llen s te in en tfe rn u n g . D ie 
W ich tig k e it der fo llow -up -U n tersuchungen  n ach  der PT C L  w ird  b e to n t.

Чрескожное удаление желчных камней
ч. тот

Автор обобщает опыт, полученный в связи с лечением первых 40 отечественных слу­
чаев чрескожной трансгепатической холоцистолитотрипсии. Анализирует показания и про­
тивопоказания, результаты, осложнения и преимущества удачно выполненных операций 
по эндоскопическому удалению желчных камней. Считает важным отдаленное наблюдение 
за больными, перенесшими чрескожную трансгепатическую холецистолитотрипсию.

Acta Chirurgica Hungarica 32, 1091





Acta Ghirurgica Hungarica, 32 (1 ), pp. 77— 82 (1991 )

Rupture of the Splenic Artery 
Aneurysm During Pregnancy

D . H u n k a , T e r é z  C s o r d á s  and  Z . D o m á n y

1st D e p a rtm e n t of O bste trics an d  G ynaecology, Já n o s  H osp ita l, 
H -1125 B u d ap est, D iósárok  ú t ,  H u n g a ry

(R eceived: A ugust 9, 1990)

T he re p o r t deals w ith  th e  ru p tu re  o f a  sp len ic  a r te ry  an eu ry sm  d u rin g  
p regnancy  b y  rev iew ing  th e  patho log ica l course o f a  p a tie n t. T hen  th e  p a th o -  
m echanism  an d  d iffe ren tia l diagnosis a re  d iscussed concern ing  th e  an eu ry sm  of 
th e  ru p tu re d  splenic a r te ry . J t  is stressed  th a t  th e  chances of su rv iva l o f th e  
p a tie n t a n d  th e  fe tu s  depend  considerab ly  on ea rly  d e tec tio n  and  th e  rap id  in te r ­
ven tion , th is  being also in te rre la ted  w ith  m a te rn a l a n d  fe ta l m o rta lity .

-rxneurysm of the splenic artery is a rare alteration. I t is twice as fre­
quent in women than in men, and about half of the changes observed in women 
of fertile age were ruptured during pregnancy [1].

The disease was first described by Beaussier in 1770 as the autopsy 
finding of an elderly woman [18]. Kabay reported the splenic artery aneurysm 
of a 29-year-old male patient due to mycotic embolism [11]. Pongrácz and 
Fodor operated a ruptured splenic artery aneurysm perforating into the sto­
mach in 1957 [21]. Matyus reviewed a case of splenic artery aneurysm per­
forated into the gastrointestinal tract in 1959 [15]. His report is of particular 
importance because he could report on a successful operation and complete 
recovery. In 1961, Vidonyi and Molnár diagnosed and successfully operated 
an aneurysm in a female patient, aged 47 years [24]. In 1975, Szabó and 
Dzsinich have also published a case of successful outcome [22]. This year, 
Szentmiklósi and Maráz described the rupture and successful operation of the 
splenic arteiy aneurysm perforated into the pancreas [23].

Hoegler was the first to diagnose the rupture of the splenic artery 
aneurysm with physical examination in 1920 [10], and Evans documented it 
with arteriography in 1950 [7].

Bochor was the first to report the rupture of the splenic artery aneurysm 
in the Hungarian literature [3]. However, the ruptured splenic artery aneurysm 
in pregnant women has first been mentioned in the Hungarian literature by 
Mayer, who described the tragically ending aneurysm rupture of a 27-year-old 
woman in labour [16]. Gergely reported the rupture of the splenic artery 
aneurysm of a 24-year-old woman in the 3rd trimester [8]. Мака et al. reviewed 
the rupture of the splenic artery aneurysm in pregnancy of a 23-year-old
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patient being the first survivor reported on in the Hungarian literature. She 
had a spontaneous abortion on the 2nd day of operation [14]. The first, really 
successful and unique report was published by Habony and Karácsony [9]. 
Tn their case the lives of both the mother and the fetus were saved.

Case Report

Her history in brief : E.K.M. 27-year-old woman, pregnant for the third 
time, was transferred by the ambulance after preliminary notification, in the 
34th week of her pregnancy into our department on November 5, 1988. She 
had a history of two vaginal deliveries, and no artificial or spontaneous abor­
tion as neither any other operation. The pregnant patient felt ill on the bus 
in the 34th week of her pregnancy. Her complaints included dizziness, sweating, 
nausea and weakness. She went home, but since she felt worse, the ambulence 
was called.

State on admission: The patient’s skin and sclera were strikingly pale, 
her lips cyanotic. On admission her systolic blood pressure was 60 mm, Hg, 
the diastolic could not be taken, with easily obliterated pulse being weak and 
quick. She complained about strong, colicky gastric pain, her consciousness 
was gradually clouding and after some minutes she was inaccessible. Her 
abdomen was soft and palpable, her uterus was found to have a normal tone, 
her fundus could be palpated 5 cm supraumbilically. Internal examination: 
closed cervical orifice, intact cervix, escape of amniotic fluid, vaginal bleeding 
could not be observed. Fetal heart sound: could not be heard from the minute 
of admission.

She had no symptoms indicating bleeding in the abdominal cavity, but 
her gynaecological state did not account for the bleeding.

The previously obtained blood was immediately introduced into the 
cubital veins of both arms, and in agreement with the surgeon, explorative 
laparotomy was decided upon.

Following a lower median incision and the opening of the peritoneum, 
a large amount of blood was found in the abdominal cavity. The uterus was 
not injured, the adnexa being intact. Since the pregnant uterus in the 34th 
week filled the abdominal cavity and so prevented the finding of the source 
of bleeding, cesarean section was performed and a dead male fetus of 2350 g 
was delivered. After closure of the uterus in one layer, a large amount of 
blood was found to empty from the direction of the left hypochondrium. The 
surgeon found the spleen and liver to be intact. The retroperitoneum was 
imbibed with blood in the visible region with a livid discolouration. There 
was a massive haemorrhage all along the lesser curvature of the stomach, as 
well as along the descending colon. The mesenterium was also haemorrhagic.
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Opening the peritoneum beside the descending colon, a considerable amount 
of haematoma was noted. Then the patient’s heart stopped. Reanimation was 
immediately started, but it remained unsuccessful. The source of bleeding 
could not be detected intraoperatively.

Forensic autopsy revealed the rupture of the splenic artery aneurysm.
Coming back to, and reconstructing the events, the aneurysm must have 

ruptured on the bus. The retroperitoneum might have served as a partial 
tamponade for the bleeding for some time. It ruptured later from the tension 
of the amount of blood, triggering possibly a circulatory collapse, followed 
by shock and finally the patient’s death due to bleeding to death.

Discussion

The pathomechanism of the disease is still obscure. It can occur due to:

О Congenital defect: as a result of some congenital abnormality of the 
arterial wall, or possibly due to some trauma—at the site of the subsequent 
aneurysm —the resistance of the layers of the vascular wall weakens. This can 
be noted mainly at vascular branching [12].

Э Arteriosclerosis: It occurred in 20% in the patient material of Owens 
and Coffey, but the splenic artery aneurysm during pregnancy must have 
occurred due to sclerosis having existed already prior to pregnancy [19].

О Mycotic embolization: it is not probable during pregnancy.
О Pregnancy: it is not proved to be the cause, but haemodilution, 

tachycardia, the elevation of abdominal pressure, the expansion of the pregnant 
uterus as well as hormonal changes all promote the formation of aneurysm(s).

О Less frequently, pancreatitis or some inflammatory dissection may 
give rise to the disease.

Differential diagnostically, it may essentially have two forms: The first 
group includes the still intact splenic artery aneurysms. The clinical picture 
can be disturbed by other complaints due to pregnancy and the increased 
uterus. These may comprise from blunt epigastric pain to vague abdominal 
complaints, vomiting, diarrhoea, pains under the right or left costal arch, 
lumbar pain and loss of weight. Liver extending below the costal arch with 
several centimetres and an enlarged spleen are also palpable. The symptoms 
also depend on the size of the aneurysm. The larger aneurysims e.g. one of 
17 cm in diameter, are naturally associated with more explicit and circums- 
cribable symptoms than those of some millimetres, even if there are more of 
them [5]. If their wall is calcified, they produce a density on the roentgeno­
gram, but even this is not regular [6]. A ring-like pattern is seen corresponding

Acta Chirurgien Hungarica 32, 1991



80 D. Hunka et al. : Rupture of the splenic artery aneurysm fluring pregnancy

to the calcification. Those containing no calcium cannot be visualized in the 
X-ray only by angiography or they can be diagnosed intraoperatively.

Concerning its differential diagnosis, the symptoms of renal cyst, tumour 
of the adrenal gland, pancreatic cyst, aortic aneurysm, echinococcus cyst, 
moreover those of a splenic infarction due to an embolism from the aneurysm 
can be similar.

The other group is constituted by the already ruptured aneurysms. 
They are difficult to diagnose preoperatively, since, in view of the symptoms, 
we may tend to consider acute abdomen. Partial detachment of the placenta 
can present similar symptoms, with the dominant ones of shock, supplemented 
by an increasing abdominal pain—mainly in the left upper quadrant —some­
times with a negative obstetric state or, as in our case, with an uterus of normal 
tone and a fetus having died intrauterinely [9].

The aneurysm of the intact splenic artery is hound to escape detection 
for a long time. The vigorous symptoms of the ruptured aneurysm may facili­
tate recognition—if we think about it —even if it has not been diagnosed 
preoperatively, since the solution is unambiguous—surgical—consisting essen­
tially in a rapid arresting of bleeding. Its early detection is of decisive import­
ance, as also the replacement of volume as soon as possible and the elapsing 
of the shortest possible time between then onset of symptoms and exploration.

Rupture of the splenic artery aneurysm is a rare diseases. Rupture 
incurs an especially great risk during pregnancy. Of 61 patients, the splenic 
artery aneurysm of only one was recognized by McFarlane and Throbjar- 
Narson [17]. Gestation is of prime importance concerning rupture. According 
to Owens and Coffey, 12% of cases ruptured in the first six months, 69% in 
the last trimester, 13% during labour and only 6% in puerperium [20]. 
According to some literary data, like Buchet et ah, up to 1984, 66 ruptures of 
.splenic artery aneurysms during pregnancy were reported [4]. According to 
others [9], 81, and reviewing the literature, Lowry et ah, found 7 patients up 
to 1986, when the lives of both the mother and the fetus could be saved [13].

I t is, however, quite sure that it is about a rare and dangerous clinical 
picture with an extremely poor prognosis during pregnancy. Maternal mortality 
can be estimated at 80%, while the fetal approximately at 92. 5% [2].

By reviewing the course of disease of our patient, we would have liked 
to call attention to the severity of the disease.
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Ruptur des Artéria linealis Aneurysmas im Laufe 
der Schwangerschaft

R . H u n k a , T er é z  Csordás u n d  Z. D o h á n y

A ufgrund  des K ran k h e itsv e rlau fes  eines P a tie n te n  f in d e t die w ährend  der Schw an­
ge rsch a ft au fge tre tene  R u p tu r  des M ilzarterien -A neurysm as eine B esprechung. N ach  der 
F a lld a rs te llu n g  w erden P a th o m ech an ism u s und  D iffe ren tia ld iagnostik  vom  S ta n d p u n k t 
des in ta k te n  und  ru p tu ie r te n  M ilzarterien -A neurysm as ausfüh rlich  an a ly s ie r t. E s w ird
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b e to n t ,  d aß  die L ebensauss ich ten  d e r P a tie n tin  un d  d e r F ru c h t in  b ed eu ten d em  Maße 
vo n  d e r  F rü h erk en n u n g  u n d  dem  frü h en  E in g riff ab h än g en  un d  auch  d ie  m ü tte r lich e  
u n d  fö ta le  M o rta litä t d e r a n d  dieser K ra n k h e it le idenden  P ersonen  d a m it Zusam m en­
h än g en  kann .

Разрыв аневризмы селезеночной артерии во время беременности
Р. Х У Н К А , Т . Ч О Р Д А Ш  и 3 . Д О М А Н Ь

Настоящая стетья занимается случаем разрыва аневризмы селезеночной артерии 
в период беременности на основании ознакомления с историей болезни одной пациентки. 
Вслед за описанием данного случая обсуждаются вопросы патомеханизма и дифферен­
циальной диагностики разрыва аневризмы селезеночной артерии. Авторы подчеркивают, 
что выживание больной и плода в значительной степени зависят от ранней диагностики 
и быстрого вмешательства, материнская и плодовая смертность тоже может быть связана 
с этой патологией.
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D e p a rtm e n t of U rology, Is tv á n  H o sp ita l, H -1096 B u d a p e s t, N agyvárad  té r  1 an d  
In s t i tu te  of M icrobiology, Sem m elw eis U n iv e rs ity  School of M edicine, 

H -1089 B u d ap est, N ag y v árad  té r  4. H u n g a ry

(R eceived : A ugust 10, 1990)

V irologioal s tu d ies  w ere perform ed for m ale  in fe r ti li ty  and  rep ea ted  a b o r­
tions. I t  w as found  th a t  in  a b o u t 40%  of in fe rtile  m ales infectious adeno- or 
herpes sim plex  v iru s is p re se n t in  th e  sem en, w hile th e  sam e viruses a re  p re sen t 
in  60%  of th e  cells in  a  la te n t form . In  th e  ab o rted  fe tu ses th e  sam e viruses could 
be observed as in  th e  fa th e r ’s cells. D ue to  sem en ad d ed  to  tissue cu ltu res  th e  
la te n t presence also of o th e r  v iruses could be supposed . T he a ffin ity  of adeno- 
and  herpes v iruses to  u rogen ita l o rgans w as confirm ed  by  an im al experim en ts, 
w here a new  m eth o d  w as app lied  for in  v ivo in fec tion . T he close co rre la tion  
betw een  viruses an d  u ro g en ita l cells was sim ilarly  confirm ed  by in fecting  in v itro  
h u m an  sem inal an d  te s tic u la r  cells w ith  adeno- a n d  h erpes sim plex v iruses a b ­
sorbed by  th e  cells, en te r in g  th em , m oreover rep lic a tin g  in  th e  form  of th e ir  
com ponen ts. B ased  on th e  re su lts , i t  w as assum ed  th a t  chronic local u rogen ita l 
in fections, due to  various v iruses, m ay  p lay  a  ro le  in m ale  in fe rtility  an d  in  a  
p a r t  of rep ea ted  ab o rtio n s  by dam ag ing  th e ir  cells. A p p ly in g  a  Z ovirax  th e ra p y , 
th e  sem inal cells w ere s to p p ed  to  be v ira l carriers a n d  no rm al function  w as res to red .

T 1 . . . .1 he cause of male infertility and chronic inflammation of the prostate 
has still not been clarified. There are data that semen can be carrier of cyto- 
megalo-, hepatitis В and HI viruses [1, 7, 8]. According to animal experiments, 
cytomegalovirus can be present in the sperm and testicular cells for a longer 
time [1, 11]. Based on these data, it was studied whether infertile men as well 
as husbands whose wives had repeatedly aborted, carry adeno- or herpes 
simplex viruses with an afifnity to the urogenital organs in their sperms 
testicular cells. Our human studies were confirmed by animal experiments by 
using a new method for the local infection of the testis.

Patient Material, Experimental Animals, Methods

The sperms of a total of 73 men were studied. Of them, 39 were referred 
to andrological examination because of infertility. In 10 cases examination was 
made for the repeated abortions of the wife, the sperms of 9 healthy men were 
in vitro examined with viruses added by us. There were 15 healthy male 
controls. The aborted fetuses were examined in 5 cases.
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In the animal experiments, 30 CFLP adult male mice were intraperi- 
toneally infected with adeno- and herpes simplex viruses, then after one, 
three and seven days it was looked of whether viruses had localized in the 
urogenital organs. The virus was directly injected into the testes of additional 
30 mice. Our method of inoculation is new because, according to literary 
evidence, testicles can be infected only after opening the abdominal cavity [1]. 
We did not open it, because the testis can be palpated well and fixed with an 
adequate manipulation and the injection can be performed with a low percent 
of error. On injecting the virus into one testicle, the other testicle of the animal 
remained intact and served as control. Twenty white mice of the same weight 
and age were also used as controls, they were not injected or only physiological 
saline was injected into the testes. In herpesvirus infection, the animals were 
sacrificed one, in the case of infection with adenovirus 19 (oculogenital type), 
three days after injection. After opening the abdominal cavity, the testicles 
were removed and used for study purposes.

Reculturing of viruses was attempted from both human sperms and the 
testicles of experimental animals in human amniotic and human fetal primary 
fibroblast cultures and in a HEp-2 cell line. 0.1 ml of the freshly obtained 
semen, as well as the supernatant of the scrapings of the infected testicular 
cells of mice were transferred to the cell cultures. Changes in the cell cultures 
were studied by light microscopy.

The substances from both humans and experimental animals were 
studied also for the presence of viral antigens by the method of Coons and 
Kaplan modified by us [3]. The examination was made by a Zeiss-Fluoval 
microscope by using a magnification of 600.

For verifying that there was a possibility of testicular infection even 
without opening the abdominal cavity, i.e. that one of the testicles could be 
isolated from infection, in addition to viral infections, the inoculation was also 
performed with India ink, since its localization can be observed well.

Results

Due to human sperms, changes indicative of the presence of a cyto- 
pathogenic agent appeared in one part of the cultures after some days. Since 
sperm is, to some extent, also toxic for cells, more passages were made in 
additional cell cultures. Finally, by elimination of the toxic effect, the cyto- 
pathic effect was perceptible. After several passages, of the 64 seminal speci­
mens studied by culture for infertility and abortion, cytopathogenic agents 
were obtained in 38%, while in 20% of the controls. Identifying the new, 
unknown agents (viruses) with a virus-neutralizing method, the following was 
observed: in the sperms studied for infertility latent and oncogenic adeno­
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viruses, herpes simplex and cytomegaloviruses were present in almost the 
same proportions. In the sperms examined for repeated abortions, except for 
one case, all viruses were present, occasionally even two kinds of them. In the 
cells of the aborted fetuses —both in the fetal as well as amniotic cells —the 
same virus was present as in the husband’s sperm.

In the sperm of the control males, only herpes simplex virus was found 
in a lower percentage. Otherwise, some changes could be noted due to sperms 
in the cell cultures, which indicated the presence of papova, rubella, morbilli, 
vari cell azoster, etc. viruses.

Examining the presence of viral antigens (latent virus carriers) by the 
immunofluorescent method, it was found that the latent carrying of adeno- 
and herpes viruses in the sperm was over 60%, which is a higher rate than 
the culturability of infectious viruses. All abortus specimens could be found 
to be virus carriers both in their fetal as well as placental cells. Figure 1 shows 
virus carrying spermatic cells. Note that, among the numerous, greenish 
cells showing only autofluerescence, there are some, the head of which fluor­
esces in a bright yellow colour, indicating the presence of specific viral proteins, 
specifically binding the antivirus antibodies conjugated to fluorescein-isothyo- 
cyanate.

Viral antigen carrying in the control sperms occurred only sporadically. 
The healthy human spermatic cell, which had been matched in vitro with 
adeno- and herpes viruses, showed the following immunofluorescent results: 
after an incubation of 5 hours and one day, all types of both the herpes, as 
well as of the adenoviruses reacted with the spermatic cells, moreover, with 
testicular cells as well. As a result, in the case of herpesvirus, viral antigens 
could be shown to be present in the head of the spermatic cells and in the 
testicular cells, indicated by a bright fluorescence. Due to these viruses, the 
majority of these spermatic cells were damaged, so fluorescence was notable 
only in 10% of the cells. Of the various types of adenoviruses, those of a latent 
nature came to be less absorbed by the spermatic cells, while the oncogenic 
ones, as well as the socalled oculogenital type (type 19) reacted more vigorously 
with the cells —not only with the head, but also with the entire length of the 
spermatic cells. Adenoviruses were less intensively absorbed, by the testicular 
cells. Characteristically, the spermatic cells were not damaged by adenoviruses, 
as opposed to the effect of herpesviruses.

In the experimental animals inoculated intraperitoneally, the localization 
of viruses in the genitals could not be adequately evaluated.

Following local viral infection of mouse testicle, the immunofluorescent 
study revealed both herpes- and adenoviruses to be absorbed by testicular 
and spermatic cells. One part of them entered their cells moreover their protein 
components even replicated. This is confirmed by the negative results of the 
animals, as well as the contralateral uninoculated testicle of the same animal,

Acta Chirurgica Hungarica 32, 1001



86 S. Csata et al. : Virus-host studies in human seminal . . .
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which also remained free of viral antigens. The fact, that the local infection 
of the testicle of one side remained isolated, was proved besides the studies, 
also by inoculation with India ink. This is shown in Fig. 2. It can be seen that 
the testicle of the animal sacrificed some days prior to in situ inoculation, is 
full India ink granules, but these granules could not pass on from it. The 
contralateral testicle is also free of India ink.

In eddition attempts were made to culture viruses from the latent virus 
carrying testicular cells of the animals, however, no infectious viruses could 
be obtained. This allows the conclusion that genital infection with adeno- and 
herpesviruses does not generalize. It is capable of replicating as well as pro­
ducing latent infection locally and in the surrounding tissue cells.

Discussion

The pathomechanism of a ]:>art of viral infections has still not been 
adequately clarified. Thus, it is known that if herpes simplex virus enters the 
organism through injured skin or mucosa, either in the oral or genital region, 
then the primary, manifested or latent, infection is often followed by recur­
rence. This is explained by the fact that at the site of entering, the virus 
multiplying in the epithelial cells, passes along the corresponding sensory 
nerve to the nerve cells, where it persists for a longer time, or for lifetime. 
Due to the environmental factors, or as a result of the changed internal milieu, 
the latent virus is activated and reaches the site of previous localization in 
the centrifugal direction. There it produces by multiplication the characteristic 
blistery changes. I t  s also known that if the fetus or the newborn is infected, 
then herpes sepsis develops with severe complications in most cases [10].

I t is not known, however, what the further fate of herpesvirus will be, 
should it pass with semen or vaginal discharge into the genital organs of the 
partner. Based on the study of human materials as well as the results of 
animal experiments, in such cases the local, latent infection of the urogenital 
organs is produced by the virus. It may result in chronic prostatitis, orchitis, 
epididymitis, vaginitis, metritis, adnexitis, etc. According to our observations, 
the virus is not generalized, moreover infection may be localized to only one 
side. Such latently infected individuals may themselves be infecting sources 
for their partners. If the viruses damage the spermatic and testicular cells, 
the infection may also result in male infertility. Infertility can also occur by 
the formation of only a few or inadequately functioning spermatic cells due 
to the primary impairment of the testicular cells, as was verified also by animal 
experiments with cytomegaloviruses [1].

The importance of adenoviruses in the infection of the urogenital organs 
is not so well known because these viruses do not produce well perceptible
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changes on the skin and mucosa. According to literary evidence, one type not 
infrequently infects the eyes and the urogenital organs at the same time [6]. 
Adenovirus has also been isolated in vaginal discharge [12], while one of the 
numerous human viruses is considered to be the pathogen of haemorrhagic 
cystitis [13]. It is also notable that successful culturing of adenoviruses was 
made from the urine of AIDS patients [4]. According to our earlier investiga­
tions, 6 to 8% of clinically symptom-free and colposcopically negative women 
may carry latent adenoviruses in their cervical cells, and almost the same ratio 
of symptom-free herpes simplex virus carrying was observed [10]. This 
symptom-free carrying of viruses in the genital organs may be of interest 
because they may potentially be oncogenic as well [2, 5, 9].

The affinity to urogenital organs of adeno- and herpes viruses and their 
participation in pathologic processes are supported also by our results accord­
ing to which human semen can be in vitro infected with these viruses and this 
infection remains latent in the spermatic and testicular cells. Since there are 
increasing possibilities of getting infected with viruses, e.g. by frequent change 
of partners, their presence and role should be reckoned with considering their 
diagnosis and the adequate therapy used. Namely, according to our results, 
the viral infection of the urogenital organs can be one of the factors of male 
infertility and abortions. The importance of our studies also lies in the fact 
that after revealing the latent carrying of DNS-containing viruses, administer­
ing antiviral Zovirax treatment as well as immunostimulating Isoprinosin to 
the patients, the semen stopped to be a virus carrier and function was restored. 
In the long run, the stopping of the carrying of oncogenic viruses may perhaps 
even prevent the development of malignant diseases. It may also be an im­
portant issue that, beside adeno- and herpes viruses, changes indicating also 
the presence of other viruses in the tissue cultures due to spermatic cells may 
also appear. Namely, recently, it has been increasingly proved that several 
types of viruses in close correlation with each other may contribute to the 
development of malignant processes [5]. Therefore, we believe that the viral 
infection of urogenital organs, and its importance require further investigation.
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Virologische Untersuchung in menschlichen Samenzellen 
und Hodenzellen von Mäusen

S. Csata  u n d  G izella  K ulcsár

W egen m änn licher S te r il itä t un d  sich w iederholenden A b o rten  w urden  v iro logi­
sche U n tersu ch u n g en  vorgenom m en . E s  w urde  fes tgestellt, d aß  bei 40%  d er sterilen  
M änner in  dem  Sperm a in fiz ierende A denooder H erpes sim plex  V iren  vo rzufinden  sind, 
w äh rend  in  60%  der Zellen d ieselben  V iren  in  la ten te r F o rm  anw esend  sind. In  den 
A b o rten  ließen sich d ieselben V iren b eo bach ten , wie in den v ä te r lich en  Zellen. I n  den 
G ew ebeku ltu ren  konn te  m a n  u n te r  W irk u n g  des Sperm as in  v itro  auch  au f die la te n te  
A nw esenheit sonstiger V iren  folgern. D ie A ffin itä t der Adeno- u n d  H erpes-V iren  zu den 
u ro gen ita len  O rganen w urde  auch  in T ie rexperim en ten  b e s tä tig t, in  denen  zur in  vivo 
In fe k tio n  eine neue M ethode zu r A nw en d u n g  kam . Ä hnlicherw eise w urde auch  d ie  enge 
W echselw irkung  zw ischen den  V iren  un d  d en  urogenita len  Zellen nachgew iesen, so daß  
h u m an e  Sam en- und  H odenzellen  in  v itro  m it Adeno- un d  H erp es  sim plex-V iren  in ­
fiz ie rt w urden , die sich a n  die Zellen adso rb e ie rten , in diese e in d ran g en  und  sieh in  F o rm  
ih re r K om ponen ten  sogar rep liz ie rten . A u fg ru n d  der E rgebn isse  w ird  die A n sich t v e r­
tr e te n , d aß  die du rch  die versch iedenen  V iren  veru rsach ten , ch ron ischen  u ro gen ita len  
L okalin fek tionen  d u rch  S chäd igung  d e r Zellen — in der m än n lich en  S te r il itä t u n d  in 
e inem  Teil der sich w iederho lenden  A b o rten  eine R olle sp ielen  können . U n te r  W irk u n g  
d e r  an g ew and ten  Z o v irax -K ur w urden  die B etro ffenen  von ih rem  L eiden  b efre it — d. h ., 
d a ß  sie von  h ier a n  bere its  ke ine  V ire n trä g e r w aren  — un d  in  den  Sam enzellen  s te llte  
sich d ie  N orm alfunktion  w ieder her.

Исследование вирусоносительства в человеческих сперматозоидах и клетках
семенников мыши

Ш. ЧАТА и Г. К У Л Ь Ч А Р

Выполнялись вирологические исследования в связи с муж ским бесплодием и по­
вторными абортами. Установили, что примерно у 40% страдающих бесплодием мужчин 
в сперме обнаруживается заразны й аденовирус или вирус простого герпеса, причем те же 
самые вирусы в латентной форме находятся в 60% клеток. В абортивном материале обна­
руж ивали  те ж е вирусы, что и в клетках отца. В тканевых культурах  in  vitro при воздей­
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ствии спермы можно было выявить латентное присутствие также и других вирусов. Аф- 
финнитет урогентитальных органов к адено- и герпетическим вируса подтвердилась 
также и в экспериментах на животных, в которых авторы применили новый метод для за­
ражения in  vivo. Подтвердили также тесное взаимодействие вирусов и урогенитальных 
клеток, заражая в условиях in  vitro чеоовеческие сперматозоиды и клетки семенников 
аденовирусом и герпетическим вирусом, которые абсорбировались на клетках, проникали 
в форме их компонентов. На основании полученных результатов авторы полагают, что 
хроническая местная, урогенитальная инфекция вызванная различными ивирусами, может 
играть роль в бесплодии в одной части повторных абортов путем повреждения клеток. 
После курса лечения зовираксом прекращалось вирусоносительство в семенниковых клет­
ках и восстанавливалась их нормальная фукция.
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Sonographic Scan of the Normal 
and Pathological Endom etrium

K . P a t a i1, Z . H a r k á n y i , Z s u z s a  J a k a b 2 an d  Z . V i g v á r i2
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Semmelweis U n iv e rs ity  M edical School, 1082 B u d ap est, Ü llő i ú t  78, H u n g a ry

(R eceived : F e b ru a ry  14, 1991)

T he cycle -dependen t sonograph ic  signs of th e  en d o m e triu m  in  h e a lth y  
women, th e  m orphological p ic tu re  of th e  en d o m etriu m  in  th e  m enopause  as w ell 
as in  tum orous changes a re  rev iew ed . The im p o rtan ce  o f so n o g rap h y  is p o in ted  
o u t in  screening th e  pa th o lo g ica l changes of th e  e n d o m e triu m . T he ex am ina tion  
of th e  endom etrium  m ay  p ro v id e  useful su p p le m e n ta ry  d a ta  also to  tr e a tin g  
infertile  p a tie n ts . T ran sv ag in a l sonography  m a y  e ssen tia lly  enhance  th e  precision  
o f th e  m ethod .

Pelvic sonographies are often performed as a routine. Therefore it is 
important for the examining physician to be aware of the sonographic anat­
omy of the pelvic organs and of the morphological changes of the uterus and 
the ovaries, associated with age or during the normal cycle. This knowledge 
is important for differentiating the pathological states from the normal 
physiological variations.

The currently available high-resolution realtime scanners enable the 
examination of the endometrium. Numerous papers deal with the cycle- 
dependent sonographic signs of the endometrium [4, 6, 7]. To our knowledge, 
no papers have so far been published in Hungary on the morphology of the 
endometrium, Hungarian authors have so far reported their findings con­
cerning follicle monitoring [8, 10].

Our study aimed at investigating how the sonographic morphology of 
the normal endometrium changes during the cycle in healthy women. Exami­
nations were performed in women in the menopause, and in some cases also 
in those suffering from endometrial tumour. Our experiences are reported 
and a short survey of the literature is given.

Patients

Our investigations were made with a Picker LSC 7000, high-resolution 
real-time scanner. 3.5 MHz convex and sector and 5 MHz convex transducers 
were used. The convex and sector transducers have edventages in examining 
the pelvic organs over linear ones. The endometrium of 20 young voluntary
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women (aged 19-33) of normal cycle, being free of complaints were examined, 
who had not taken hormone preparations. In 5 cases examinations were 
carried out every third day during the cycle, from the end of their period up 
to the beginning of the subsequent period. In three women two, while in two 
women one cycle was monitored. In case of the other 15 women random 
examinations were made either in the proliferative or in the secretory phase. 
In this group one or two examinations were carried out in each person.

Ten complaint-free women in the menopause were examined. In some 
cases also the examination of a histologically verified endometrial adeno­
carcinoma and endometrial hyperplasia were performed.

The endometrium is lined with a unilayered high columnar epithelium, 
some cells of which have cilia. Underneath it, there is an extremely cell-rich 
tissue poor in fibres which is called stroma. From the epithelium tubular glands 
protrude into the stroma. The endometrium covers the smooth-muscle layer 
without submucosa.

In the first half of the menstrual cycle the stroma of the endometrium 
thickens due to estrogen, the glands lengthen—this is called proliferative 
phase. In the second part of the cycle, due to progesterone associated with 
estrogen, proliferation of the glands continues, they become serpiginous, with 
glycogen appearing in their epithelium. The stroma becomes rich in inter­
stitial fluid, its cells become swollen. This is the secretory phase of the endo­
metrium, which enables the embedding of the ovum.

Results

In each case, transverse and longitudinal sections were made of the 
uterus. A well-filled bladder was an indispensable requirement. If the bladder 
was only partially filled, the patients were given fluid and one tablet of Furo­
semide, which soon made their examination possible. The thickness of the 
endometrium was measured on the longitudinal sections, its structure as well 
as its changes were studied. The thickness of the endometrium was measured 
from the external margins of the echo-poor ring marking the boundary of the 
myometrium and the endometrium. The actual endometrial thickness is the 
half of the value obtained (Scan 1).

In the early proliferative phase a thin linear echo can be seen in the 
centre of the uterus. In the later proliferative phase the central echo thickens, 
becomes markedly echodense in structure with a echo-poor halo around it. 
The echodense internal layer is the compact zone, the echo-poor halo may 
correspond to the stroma soaked with fluid and rich in vessels.

In the secretory phase the endometrium further thickenes, the super­
ficial layers becoming more and more uneven, in accordance with further
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Scan 1. L o n g itud ina l sec tion  of th e  u te ru s . T he m y o m étria l b o rd e r is ind ica ted  b y  arrow s

glandular proliferation, enhanced mucin production and hyperaemia (Scans 
2, 3).

After menopause, the endometrium can be generally visualized as a 
thin, 2-3 mm echodense strip, corresponding to the atrophic state, the echo- 
poor ring becomes thinner or disappears altogether (Scan 4).

In adenocarcinoma the endometrium generally thickens, showing an 
irregular structure, the echo-poor ring is interrupted or disappears (Scans 
5, 6).

In 18 of the 20 healthy young women the characteristic change of the 
endometrium during the cycle could be noted.

Discussion

During the menstrual cycle, changes in the structure and size of the 
endometrium can be observed by sonography. Fleischer et al. [4] examined 38 
patients, who were later subjected to hysterectomy. Their measurements 
were compared with the results of the pathological study. The endometrial 
thickness established by sonography in 33 cases precisely matched the results 
of the pathological study. According to their investigations, the thickness 
of the endometrium was 2-4 mm in the proliferative, 5-6 mm in the secretory 
phase, while in the postmenopause it was thinner, i.e. 2-3 mm. The echo­
genicity depends mostly on the number of glands, on their serpiginousness 
and on the amount of mucin produced. In a part of the cases an echo-poor 
ring was visible on the outer part of the endometrium [4, 6, 12].
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Scan  2. Cycle of a  2 8 -y ea r-o ld  w om an. O n d ay  8, th e  en d o m etriu m  can  be v isualized  as a  8 m m  echodense s tr ip , 
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Scan  3. T he cycle o f a  w om an, aged  21. O n th e  13th d ay , th e  en d o m etriu m  c a n n o t be 
d iffe ren tia ted  from  th e  m yom etrium , o n  d a y  16 i t  can  be v isualized , be ing  7 m m . T he 
echo-poor ring  can  be seen clearly  o n  th e  19 th  d ay , th e  th ickness  of th e  en d o m etriu m

being  19 m m

Scan  4 . U te ru s  of a 56-year-o ld  w om an  h av in g  been in  th e  
m enopause  for 6 years. T h e  en d o m etriu m  can  be visualized 

as a 2 m m  echodense s tr ip

Kurjak et al. [11] followed the cycle of 74 women, performing hormone 
examination at the same time. At the beginning of the proliferative phase 
the endometrium is thin and homogeneous in structuer, appearing as a linear 
echo on the sonographic scan. After some days, the endometrium becomes 
thicker as a result of the proliferation of the glands and the swelling of the 
stroma. The fluid content of the cells on the superficial layer of the stroma 
increases, giving rise to an echo-poor ring. After ovulation the endometrium 
becomes thicker in the secretory phase, its surface becoming uneven. Accord­
ing to the authors investigations, the changes of the endometrium comply
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Sca n  6 . W om an, aged 66. T he  en d o m etriu m  
h a s  th ick en ed , i t  is 20 m m , how ever w ith  th e  
ech o -p o o r ring  being c lea rly  d iscern ib le . P a th o ­
log ica l processing: superfic ia l adenocarc inom a

S ca n  6. 42-year-old w om an  w ith  a  consider­
a b ly  th ickened  en d o m etriu m  of inhom oge­
n eo u s  stru c tu re , a lm o st filling  th e  u te ru s . 

H isto logy: in  situ  ca rc inom a

with the hormone profile. No correlation was found between the thickness 
of the endometrium and the progesterone level [11].

The study of the endometrium in relation to infertility, has been neglect­
ed so far, researchers have focussed rather on the monitoring of follicle and the 
determination of the time of ovulation. In cases of infertility, it is worthwhile to 
follow the morphological changes of the endometrium during the cycle [2, 15].
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With follicle monitoring, the biphasic cycle can be proven. The ab­
sence of typical morphological changes may dram attention to the disorder 
of the luteal phase.

Brandt et al. [2] examined 141 infertile patients. A part of them received 
ovulation induction treatment, while the other part were included in an in 
vitro fertilization programme (IVF). It was studied whether the typical trans­
formation of the endometrium occurs in the two groups. According to their 
studies, normal endometrial morphology occurred in a smaller number in the 
IVF group. In the ovulation induction group, the typical transformation of 
the endometrium occurred due to treatment. No difference was found between 
the effects of ovulation induction drugs. The authors assume that in the 
IVF group the estrogen receptors of the endometrium have been destroyed 
due to chronic inflammations, and as a result, the sensitivity of the endo­
metrium to the estrogen effect diminished, i.e. no transformation necessary 
to implantation has occurred. According to their experiences, this defect 
cannot be corrected even by ovulation inducing drugs [2, 14].

If the thickness of the endometrium differs from norma, some patho­
logic conditions should be considered. Thickening can be caused by several 
diseases, producing similar morphology on the sonographic scan. Adeno­
carcinoma, hyperplasia, adenomyosis, chronic endometritis and pyometra 
may give rise to the thickening and becoming irregular of the central echo 
[5, 6].

According to data in the literature, sonography can be used with benefit 
in assessing the myométrial invasion of detected endometrium adenocarci­
nomas. Treatment of the tumour largely depends on its stage. In deep myo­
métrial invasion, there is already metastasis formation in 40% of the patients 
in the adjacent lymph nodes, thus preoperative irradiation is indicated. Flei­
scher et al. [5] carried out the examination of 20 histologically verified patients 
with endometrial adenocarcinoma prior to operation. In 16 patients the tumours 
displayed an echodense, while in 4 an echo-poor structure. In the latter, it 
was rather about a less differentiated tumour. According to their investiga­
tions, the presence of an echo-poor ring is characteristic of superficial invasion, 
deep invasion is associated with the interruption or disappearance of the ring. 
As to the extent of invasion, sonography corresponded to the results of 
pathologic work-up in 16 cases (80%). The examination can be disturbed by 
the tumour showing exophytic and polypoid extension towards the lumen, 
or if the lumen is filled with a large amount of blood or mucin. In such cases, 
the extent of invasion can be overestimated. Another disturbing factor can be 
the too thick abdominal wall, as well as a retroflected uterus [5].

For elimination of the disturbing factors, the use of intraluminal trans­
ducer is recommended. After dilatation of the cervix, the transducer is intro­
duced into the uterine cavity, the examination is performed under total
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anaesthesia. The method is also called hysterosonography. According to 
Becker’s results, hysterosonography can help more accurately in determining 
tumour infiltration than percutaneous sonography, but it is also preferred to 
CT and MRI [1].

A less invasive method is the use of transvaginal transducer which is 
introduced into the vaginal fornix. The site of the carcinoma, the extent of 
the invasion and its spread to the cervix can be well visualized. With this 
method Nishi could precisely assess the extent of myométrial invasion in 11 
out of 14 cases [13].

Transrectal and transurethral sonographies are rather suitable for 
studying cervical carcinomas and their invasion [16].

According to Chambers et al. [3] transabdominal sonography yielded 
negative results in 33% of the cases in histologically verified superficial 
endometrial tumours [3]. In the less advanced forms of hyperplasia and 
carcinomas the thickness of the endometrium revealed by sonography can 
also be quite normal.

Hricak et al. [9] determined the stage of endometrium carcinoma by MR 
examination. In assessing tumour stage, they found the accuracy of the exami­
nation to he 92%, this, however, cannot be considered specific, the carcinoma 
could not be safely differentiated from adenomatous hyperplasia or blood 
clot. The examination is not considered suitable for detection of lymph nodes, 
adnexal or peritoneal métastasés. CT has not been found to be reliable for 
assessing myométrial invasion [9].

Sonography is non-specific as to endometrial diseases, therefore it cannot 
be looked upon as a safe method of detecting carcinomas. I t cannot replace 
histological study.

I t is important, however, to be familiar with the morphological picture 
of the normal endometrium, to be able to recognize the pathological state in 
patients referred to examination for various causes. If sonography is positive, 
gynaecological consultation is by all means recommended, or abrasion, de­
pending on the results obtained. For the follow-up of the irradiation thera­
peutic results of endometrial carcinomas already documented by histological 
study it is considered a particularly useful method, especially in inoperable 
cases.
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T o ta l  p a ren te ra l n u tr it io n  has b een  ad v o ca ted  fo r n u tr it io n a l su p p o r t of 
p a tie n ts  w ith  prox im al sm a ll bow el fis tu la . D a ta  on th e  d irec t effects of d iffe ren t 
n u tr ie n ts  on  u pper g a s tro in te s tin a l sec re tio n  a re  con troversia l. T herefore , w e 
exam ined  th e  effects of glucose, am ino  ac id , f a t  an d  m ixed  p a re n te ra l so lu tions 
on g as tric  ju ice  secretion, hydroch lo ric  ac id  an d  pepsin  co n ten t, du o d en a l ju ice  
secretion , a n d  pancrea tic  p ro te in , am ylase , b ilirub in  an d  b ica rb o n a te  c o n te n t in  
th i r ty  r a t s  w ith  chronic g as tric  and  d u o d en a l fistu las.

G astr ic  secretion w as increased  b y  glucose so lu tion  (D 10W ) and  b y  am ino  
acid so lu tio n  (5%  AA) (13%  an d  12% increase  respective ly ) b u t n o t to  sig n ifican t 
degree b y  f a t  em ulsion (2%  F ). B o th  D 10W  a n d  5%  A A  caused  com parab le  
increase in  hydroch lo ric  ac id  secretion  (D 10W : -(-34% ; 5%  A A : -f-28% ) an d  th e  
pepsin  sec re tio n  (D 10W : + 3 7 % ) .  T he single in fusion  of h y p e rto n ic  glucose, am ino  
acids a n d  f a t  w ere associated  w ith  decreases in  d u odena l f is tu la  volum e (p <  0.05) 
o r co n te n t o u tp u t. M ixed n u tr ie n ts  decreased  b o th  g as tric  secretion  (vo lum e: 
— 28% ; HC1: — 19% ; pepsin : —65% ) an d  d uodena l ju ice  volum e (p <  0 .05), 
p ro te in  an d  am ylase  co n ten t (p  <  0.05). T he  e leva ted  b iliru b in  in  reduced  vo lum e 
of du o d en a l ju ice caused b y  m ixed  n u tr ie n ts  m a y  be responsib le  for bile sludge 
fo rm ation . T h is  s tu d y  in d ica tes  th a t  th e  use of p a re n te ra l n u tr it io n  can  p ro v id e  
fu ll n u tr i t io n a l su p p o rt w hile decreases th e  f is tu la  o u tp u t.

Acta Chirurgica Hungarica, 32 (2 ), pp. 101 — 108 (1991)

Introduction

T otal parenteral nutrition has been widely advocated for the nutri­
tional support of patients with proximal small bowel fistula. This advocacy 
has been based on the expectation that intravenously administered nutrients 
will not stimulate the gastric, exocrin pancreatic and bile secretion as does 
enteral feeding [1, 13, 21]. The experimental data, however, concerning the 
upper gastrointestinal secretory response to different parenteral nutrients 
are contradictory.

Several authors have reported that intravenous amino acids and dex­
trose stimulate gastric acid secretion but fat infusion can inhibit this response 
[11, 17, 25]. Controversy also exists with regard to the pancreatic stimulatory 
effects of intravenously infused amino acids (5). Some investigators have 
demonstrated no exocrin pancreatic response to this component of parenteral 
nutrition, but Konturek et al. reported that both amino acids and fats stimu­
late canine pancreatic secretion [15].
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Recent reports have documented an increased incidence of gallstones 
among both children and adults maintained on longterm parenteral nutrition 
[3, 16]. Animal data suggest that parenteral nutrition can produce extremly 
high level of bilirubin and calcium in bile with a consecutive sludge and stone 
formation [7, 18].

Material and methods

Thirty male Sprague—Dawley rats weighing 456 ±  22 g (mean d; S.E.) 
were prepared with long-term gastric and duodenal fistulas. The animals were 
anaesthetized with halo thane in oxygen. A midline abdominal incision was 
made and a polyethylene catheter (K-30 Pharmaseal, Toa Alta, Puerto Rico) 
was inplanted into the stomach through a small incision made at the anterior 
surface of the greater curvature. Another catheter (K-31) was inserted through 
a prepyloric incision into the duodenum. The tip of the catheter was approxi­
mately at the orifice of the common bile duct. The other ends of the catheters 
were passed through a small cutaneous puncture made 2 cm lateral to the 
abdominal incision (Fig. 1). The left carotic artery and right external jugular 
vein were cannulated. The cannulas were exteriorized at the midscapular 
region. A specially constructed harness was fixed on the animals to protect 
the catheters. Animals were allowed to recover for seven days during which 
time they ate rodent laboratory chow diet (Harward Bioscience, South Natick, 
MA) ad libitum. The rats were fasted for 12 h after which residual gastric 
and duodenal contents were washed out by flushing lukewarm water through 
the gastric and duodenal catheter. The semirestrained rats were placed in 
a metabolic cage (Rodent Metabolic Cage, Harward Bioscience, South Natick,

F ig . 1. Schem atic illu s tra tio n  of g as tric  a n d  duodenal c a th e te r  sy s tem  fo r s e p a ra te
collection of d igestive  juices
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MA) and the venous cannula was connected to infusion/withdrawal pump 
(Harward Apparatus, South Natick, MA) [22].

The rats were divided in two groups. Fifteen animals received intra­
venously, in random order, lactated Ringer’s solution (LR), 10% dextrose 
in water with electrolytes (D10W) and 5% amino acid solution (5% AA; 
Aminosyn, Abbott Laboratories, North Chicago IL) 45 ml of each for 12 h.

The other group of animals (n = 15) received the same amount of LR, 
2% fat solution (2% F; Liposyn, Abbott Laboratories, North Chicago, IL) 
and D10W +  6% AA + 2% F solution.

Gastric and duodenal secretion were collected by gravity for 12 h 
intervals and stored on ice to prevent digestion of enzymes. We measured 
the volume and hydrochloric acid and pepsin content of gastric drainage. 
Duodenal drainage volume and total protein, amylase, bilirubin and bicarbon­
ate content were measured. Venous/arterial blood was sampled and glucose, 
glucagon, insulin, free fatty acid (FFA), creatinin and blood urea nitrogen 
(BUN) content were determined. Urine was collected and nitrogen excretion 
was measured.

Hydrochloric acid was titrated with 0.1 N sodium hydroxide. We used the 
method of Rick and Fritsch to measured pepsin [20]. Total protein content 
of duodenal juice was determined by spectrophotometry. Bicarbonate was 
measured by the Van Slyke method and recorde as concentration. Amylase, 
bilirubin, blood glucose, creatinin, BUN were determined by Beckman Astra 
8 System Sample Assay Compartment. FFA was measured by colorimetric 
method [4]. Glucagon was measured by radioimmunoassay technique (Cam­
bridge Medical Diagnostics Inc., Billerica MA). Insulin was measured by 
enzyme-immunological test (Boehringer Mannheim, GmbH ,Eest Germany). 
Nitrogen excretion was determined by micro-Kjeldahl method.

We calculated the gastric and duodenal excretion for 12 h. The data 
gained under LR infusion served as control. (The mean values of the control 
period were arbitrarily assigned as a value of the 100 per cent). Then we de­
termined the percentage of changes between the control data and gained ones 
under the infusion of different nutrients. We applied the paired t test do de­
termine the significance of the differences between the percentage of changes 
in the control period and those under parenteral nutrition.

Results

Gastric juice secretion was higher during dextrose and amino acid in­
fusion than during LR infusion. The hydrochloric acid concentration in gastric 
fluid increased by 34% during D10W and by 28% during 5% AA infusions. 
The pepsin secretion increased by 37% during dextrose infusion. Marked
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reduction in volume (28%), in hydrochloric acid secretion (19%) and significant 
decrease (65%; p <  0.05) in pepsin secretion occurred with the mixture of all 
nutrients (Fig. 2).

Each of the three different nutrients significantly decreased duodenal 
secretion. The lowest protein output occurred in response to dextrose and 
fat infusion (both were significant, p <  0.05). Reduced amylsase output was

F i g . 2. Percentage of ch an g e  in  m ean  12-h-gastric secre tion  u n d e r infusions of 10% 
d ex tro se  (D10W ), 5%  am in o  acids (5%  AA), 2%  fa t  (2%  F) a n d  m ixed n u tr ie n t 

(D10W  +  5%  A A  +  2%  F) solu tions. (T =  SEM ; *p <  0.05)

obtained during the infusion of 5% AA and 2% F (p <  0.05). Amino acid 
infusion produced significant decrease in bilirubin and bicarbonate output. 
The concentration of bilirubin in duodenal juice elevated by 96%, the bi­
carbonate excretion by 104% during the infusion of mixture of all nutrients 
(Fig. 3).

Fasting blood sugar levels averaged 8.9 mmol/1. Significant decreases 
were observed during the dextrose-free infusions. There was no correlation 
between the pancreatic exorcine secretion and the plasma glucagon and insulin 
levels. Plasma FF A level decreased significantly during the infusion of mixed 
nutrients. BUN showed marked elevation during infusion of 5% AA (Table I).

Osmotic diuresis occurred during dextrose infusion with significant 
nitrogen excretion was elevated due to amino acid and mixed solution 
(Table II).
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T a b l e  I

Plasma glucose, glucagon, insu lin , free fatty acid, creatinin 
and blood urea nitrogen values under infusions of different nutrients

Control LR D..W 5%AA О0/ -p -f
1  So* +  5%AA +  2% F

Glucose 8.9 6.8* 10.5 6.8* 6.3* 8.3
(mmol/1) ± 0.43 + 0.29 ± 1.36 ± 0.28 ± 0.36 ± 1.22

Glucagon 617.6 719.9 694.9 471.5 1203.6 1016.8
(pg/ml) ± 110.0 i 177.1 +  249.9 ± 144.5 + 307.6 ± 224.8

Insulin 49.4 28.2 21.3 25.0 34.5 34.0
(fiXJjml) ± 4.1 . . . . 4.8 ± 3.3 + 2.6 ± 6.6 ± 4.0

FFA 0.71 0.65 0.60 0.70 0.80 0.30*
(maequ/1) ± 0.05 ± 0.19 ± 0.14 ± 0.11 i 0.13 ± 0 .05

Creatinin 57.5 57.5 53.0 53.0 61.8 70.7
(/rmol/1) ± 2.6 ± 2.6 ± 4.4 + 2.6 ± 2.6 ± 7.7

BUN 8.2 8.1 6.9 10.2* 7.7 11.9*
(mmol/1) ± 0.43 ± 0.93 ± 1.2 ± 0.96 ± 1.14 ± 1.92

±  SEM, * p <  0.05
(FFA  =  free fa tty  acid; BUN =  blood urea nitrogen; LR  =  laetated  Ringer’s; D 10W  =  

=  10% dextrose; 5% AA =  5% amino acids; 2% F  =  2% fat)
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T a b l e  II

U rine output and nitrogen excretion

LB. DI0W 5%AA 2%F D10W +  5%AA +  2F%

Urine 19.6 24.8 20.5 18.9 15.2
(ml/12 h) ±  2.4 +  4.2 +  2.6 +  3.4 ±  2.2

N -excretion 1575.0 1025.0 1959.7 1664.8 2009.1
(mg/12 h) ±  145.0 ±  104.0 +  188.0 +  160.5 +  307.0

±  SEM, * p <  0.05

Discussion

Results of this study demonstrate that intravenous infusion of D10W 
and 5% AA stimulates gastric juice, gastric acid and pepsin secretion in rats. 
These findings corroborate the report of Isenberg and Maxwell [11] who 
demonstrated stimulation of gastric acid secretion in man during infusion 
of amino acid with or without glucose. Human and animal observations indicate 
that intravenous infusion of fat markedly inhibited gastric acid secretion [17, 
25]. In our study, fat alone has no inhibitory effect on gastric secretory re­
sponse. The infusion of mixed parenteral nutrients is a potent inhibitor of 
gastric secretion. I t appears that the major secretogouses contained in the 
parenteral nutrition are amino acids glucose. In parenterally fed rats, serum 
level of gastrin decreased [12]. The data of Friend et al. and those of Varner 
et al. show that this stimulation is not mediated by the release of gastrin [5, 
25]. I t  is not known how parenteral nutrition exerted its inhibitory effect [9]. 
Possible mechanism would be a direct effect on parietal cells of indirectly by 
a neurohumoral pathway. There is need to determine wether the secretogogue 
effect of amino acid and dextrose occurs chemically when the fat emulsion is 
not used. (The clinical implication of the increased gastric secretion during 
intravenous amino acid and dextrose infusion makes it necessary to decide 
wether this secretogogue effect should be anticipated in cases when the fat 
emulsions are not used or no).

The different nutrients have marked inhibitory influence on pancreatic 
secretion in rats. I t seems that concentrated glucose solution is the most 
effective inhibitor of pancreatic exocrine function in human and animals [10, 
13,14,19, 21, 24]. Konturek et al. seriously challenged the concept that pan­
creatic rest could be maintained during parenteral nutrition, showing with 
their report that intravenous mixed amino acids and fat stimulated canine 
pancreatic secretion [15]. In our study the 5% amino acid solution decreased 
the pancreatic juice excretion and protein, amylase and bicarbonate output 
without exogenous hormonal stimulation. Recent clinical and animal inves­
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tigations proved that combined mixed amino acids and hypertonic dextrose 
solutions desrease pancreatic exocrine function [1, 13, 14, 21, 23].

Felig reported that amino acids, whan given intravenously, are potent 
stimulators of the endocrine pancreatic hormones [6]. Gimmonetal. suggested 
that the pancreatic A cells are more responsive to amino acids than to glucose 
[8]. Stimulation of pancreatic hormonal secretion did not occur in our rats 
during glucose and/or amino acid infusion. The complete hyperalimentation 
solution (synthetic amino acids, concentrated glucose and fat emulsion) has 
certain influenced on plasma level of glucagon and insulin. This effect is likely 
due to fat in the solution.

The role of fat emulsions on pancreatic secretion is contradictory. Klein 
et al. reported that fat increases bicarbonate and amylase output in pancreatic 
fistula [14]. These data are supported by some previous canine investigations 
[15]. In other investigations, intravenous infusion ot fat emulsions failed to 
evoke any significant stimulatory effect on pancreatic volume, protein or 
amylase secretion [1, 2, 6, 21]. Our study suggests that fat emulsion has 
significant inhibitory effect on pancreatic exocrine function.

Several recent reports have documented an incidence of sludge and 
gallstone in man maintained on long-term total parenteral nutrition [3, 16]. 
Data of animal experiments suggest a significant elevation of both bilirubin 
and calcium in hepatic bile after parenteral nutrition [7, 18]. In reduced volume 
of duodenal juice we found significant elevation of bilirubin. The mechanism 
whereby concentration of bilirubin was increased in the bile of animals under 
mixed nutrient infusion remains unexplained. In this study the different 
nutrients alone had inhibitory effect on bile secretion.

In summary our studies suggest that in the rats [1] both concentrated 
glucose solution and amino acid solutions given intravenously stimulate the 
gastric secretion; [2] mixed parenteral nutrients cause no increase in gastric 
juice volume, hydrochloric acid and pepsin secretion; [3] the single intra­
venous nutrients inhibit the pancreatic and bile secretion; [4] the total par­
enteral nutrition diminishes the pancreatic juice volume, protein and amylase 
secretion, however it causes an increase in the level of pancreatic bicarbonate 
and bile secretion.

We conclude that total parenteral nutrition has a direct inhibitory 
effect on upper gastrointestinal secretion. It is advocated in treatment of 
high output small bowel fistulas with respect to the ability to decrease to 
fistula output.
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Coronary A rtery Revascularization 
after Myocardial Infarction
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P o s tg rad u a te  M edical School, 1135 B u dapest, Szabolcs u . 33-35. H u n g a ry  

(R eceived : M ay 31, 1990)

A u tho rs rep o rt on th e  revascu la riza tion  re su lted  b y  n o n invasive  an d  
invasive  in terferences carried  o u t 6 -9  m on ths a f te r  su rg ery  an d  on th e  im p ro v e ­
m e n t of func tiona l s ta tu s  o f 56 p ostin fa rc tion  p a tie n ts  w ith  re c u rre n t an g in a  
pec to ris . T hey  conclude th a t  reco ro n aro g rap h y  perfo rm ed  in  12 p a tie n ts  rev ea led  
d im in ished  pa ten cy  ra te  as co m p ared  to  th e  estim a ted  ra te ,  especially  in  th o se  
cases, w here com plete rev a scu la riz a tio n  was considered to  h av e  been  ca rr ied  o u t. 
E jec tio n  frac tion , w all m o tio n  score b y  v en tricu log raphy  a n d  echocard io g rap h y  
d id  n o t seem  to  im prove sig n ifican tly . H ow ever D ip y rid am o l T hallium  sc in ti­
g ra p h y  showed m arked  im p ro v em en t in  perfusion in  a ll cases. N Y H A  fu n c tio n a l 
s ta tu s  no ticeab ly  im proved  in  th e  re-exam ined  p a tien ts .

In  Hungary — on the contrary to data obtained from the western 
world — the prevalence of ischemic heart disease and myocardial infarction 
steadily increases year by year [1, 2, 3, 16, 8, 26].

A possible explanation may come from the ineffectivity of preventive 
medicine, of certain social circumstances as well as of difficulties in eliminating 
the effects of classical risk factors.

An equally important additional phenomenon seems to be the totally 
inappropriate practice of treating the symptomatic patient with ischemic 
heart disease with highly effective antianginal drugs prior to establishing cor­
rect diagnosis.

Certainly leads this kind of practice in vast majority of patients, to 
spectacular improvement, moreover gives completely asymptomatic condi­
tion with no complaints whatsoever.

The described strategy might be taken as iatrogenia, since treatment is 
being carried out without diagnosis produced by a complete scale of investiga­
tional procedures eventually on such patients, who might be good candidates 
for percutenaous transluminal coronary angioplasty (PTCA) or coronary artery 
re vasculariz ation.

In the meantime, pathology of coronary stenoses proceeds to critical 
narrowing and finally myocardial infarction occurs seemingly all of a sudden 
[14, 17, 7].

Patients after myocardial infarction of different extent repeteadely 
becoming symptomatic often are subjected to noninvasive and invasive diag-
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noetic investigations. Unfortunately, the obtained data are only partially in­
formative concerning global ischemic reserve capacity of the myocardium dur­
ing revascularization.

I t  is well known, that this is the reason why the incidence of perioperative 
complications is higher in patients with postinfarction angina, than in patients 
operated on with chronic, stable angina pectoris. Late results are also in 
question after surgery in patients with postinfarction angina pectoris [7, 12, 
20, 11, 9, 4].

In this paper we describe the strategy followed at surgery, certain details 
of myocardium protection as well as conclusions drawn by results of tread-mill 
test, echocardiography, Dipyridamol Thallium scintigraphy and reangiography 
carried out 6-9 months after surgery.

Patients and method

Between October 1, 1988 and March 31, 1989 77 coronary revasculariza- 
tions were carried out in the Postgraduate Medical School Budapest. Out of 
the 77 patients 56 had a history of previous myocardial infarction (MI) suf­
fered 1-5 years earlier (79%).

Table I shows the patients’ age, sex distribution, MI localization and 
NYHA functional state.

T a b l e  I

Preoperative clinical data

№ Sex Age Preop MI NYHA stage
F M ant ant-lat post II. III. IV.

s e 7 4 9 3 8 - 6 7
mean:

62 .5

31 2 0 6 21 33 2

№ : num ber of patien ts, Preop MI: preoperative m yocardial infarction, 
ant: anterior, a n t- la t: anterolateral, post: posterior NYHA: New York H eart 
Association

On Table II. risk factors and associated diseases are shown. Table III. 
contains the extent of diseased coronary arteries, preoperative diskynetic 
score, relevant échocardiographie findings and preoperative ejection frac­
tions (EF).

35 patients appeared to have stable angina pectoris (AP), 19 unstable 
AP, and 2 patients had Prinzmetal AP with paroxysmal nocturnal dyspnoe.

Details of extracorporeal circulation technique and special features of 
intraoperative myocardial protection have been discussed elsewhere [21, 23].
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T a b l e  I I

R isk factors, associated diseases

Hypertension 12/56 (20%) Hypertension, diabetes
Obesity 23/66 (40%) mellitus, obesity
Smoking 51/56 (90%) together:
Diabetes mellitus 12/56 (20%)
Hyperlipidemia 20/56 (32%) 6/56 (10.5%)
Sedentary life 9/56 (17%)

T a b l e I I I

Extent of IHD
Diskynetic score 
ESP/EDP (%) 

RAO
mean

Preop EE 
(%)

mean

Echocardiography finding 
hypokynesis akynesis paradox

1 vessel disease 8/56 24 32 28 4 1 -4 4 42.5 5/8 2/8 1/8
double vessel d. 38/56 21 30 25 35 -45 40 31/38 5/38 2/38
triple vessel d. 8/56 18 - 24 21 29 -38 34.5 3/8 4/8 1/8
LM stenosis 4/56 16-25 20 29—36 32.5 1/4 1/4 2/4

IHD: ischemic heart disease, ESP: endsystolie perimeter, EDP: enddiastolic perimeter, 
RAO: right anterior oblique plane, preop: preoperative, EF: ejection fraction, LM: left 
main stenosis

Here emphasis is made on steps entirely different to those used during 
surgery in noninfarcted patients’ revascularizations.

Generally, prior to surgery beta blocking agents are not withdrawn, 
unchanged dose is given. Attention is paid to adequate information about 
the nature of surgery to be given to the patient, as well as to avoid anxiety 
generated by stress. These measured may jointly help to eliminate sympathetic 
overfunction resulting in blood pressure elevation.

When aortic cross clamp time is anticipated to be longer than 50 min 
total perfusion is employed. (Both vena cavae are snared: according to the 
results of our previous experiments—e.g.: with single venous cannula—with 
a flow of 2.5-3 1/m2, a 500-700 ml of systemic warm blood enters the left heart 
in every minute, continuously warming up the otherwise unevenly cooled 
myocardium. This phenomenon can be avoided by total perfusion [25, 16].)

Core temperature is reduced to 26 °C. A St. Thomas like cardioplégie 
solution is administered into the aortic root in an amount of 500 ml, cooled 
to 4 °C a t a pressure of 60 mmHg. Concomitantly, another 500 ml is given 
through the coronary sinus retrogradely at a pressure of 25 mmHg. Right 
ventricle is protected against overdistension by local compression. Slush is 
poured into the pericardial sac for topical cooling. Phrenic nerves are protected
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with a Bonchek pad. Endocavital cooling of the left ventricle is achieved with 
a balloon left ventricular vent. Interventricular septal temperature is measured 
with a needle thermistor. (Yellow Springs Instr. Co.)

The techniques used for revascularization of the myocardium are describ­
ed elsewhere [24].

As a special consideration, the left internal mammary artery graft is 
always applied—within reach—to salvage the most jeopardized myocardial 
region. Semivital areas shown on the angiogram or on the Thallium scan.)

The proximal anastomoses of the vein grafts are individually sutured 
to the ascending aorta with a separately applied side clamp. Simultaneously 
left atrial pressure is monitored, and the deflated balloon left heart vent is 
withdrawn to the left atrium. The load of the “empty beating heart” can be 
easily changed by the actual changing in stroke volume while attempts are 
being made weaning the patient from extracorporeal circulation. Stable stroke 
work thus gradually is established, so less is the danger of left ventricular 
overdistension.

Results

Every patient received the left IMA and 2-3 vein grafts each. The 
average grafts per patients were 3.9.

Early mortality (48 h after surgery) resulted 2 patients’ death (3.2%). 
1 patient died of acute anterolateral myocardial infarction or evidenced by 
ECG and myocardial specific enzyme elevation.

The other cause of death appeared to be acute left ventricular failure 
not responding to maximal positive inotropic support. (Autopsy revealed 
patent saphenous grafts and IMA anastomosis. Failure of adequate myocardial 
protection?)

Out of 64 patients 18 showed low cardiac output syndrome characterized 
by elevated left atrial pressure and “fixed”, relatively low systemic pressure 
(68-70 mmHg) lasting for 7 days as an average, and treated with moderately 
high dose of positive inotropic agent (Dobutamine, 6 Mg/kg/min.).

Six patients out of 64 suffered perioperative myocardial infarction of 
different extent (10.1%).

Reconstruction of the sternum had to be carried out because of in­
stability in 1 patient 10 days after heart surgery [22].

At discharge from the hospital (14th day after surgery generally) 6 
patients complained of effort AP, which was successfully eliminated by in­
creased dose of Metoprolol tartarate (Betaloc) 25 mg q.d.s.

Other 5 patients’ exertional capacity have remained somewhat limited 
for the end of the individually designed mobilization programme. None of
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them belonged to the perioperatively infarcted group. Finally, at discharge 
from the hospital 5 patients (20%) produced angina-like symptoms during 
exercise. 43 patients were found to be asymptomatic and in NYHA class I.

Investigations indicative for late results (tread mill test, echocardio­
graphy, Dipyridamol Thallium scan re-angiography) could be performed in 12 
patients 6 to 9 months after surgery (20% follow-up rate).

On admission 8 patients were found to be in NYHA class I., 4 patients 
in class II. with a medication of Metoprolol 25 mg b.d. and Isosorbide dinitrate 
2.6 mg b.d. in the lesser group.

After omitting beta blocking agent patients were subjected to tread 
mill test based on the Bruce protocol. The improvement of exercise capacity 
seemed to be plus 30-35 watts—as an average—compared to the preoperative 
one without ECG changes. In 8 patients the tread mill test had to be stopped 
before the planned submaximal stress because of exertional dyspnoe, but not 
angina pectoris.

Echocardiography did not show significant changes in left ventricular 
dimensions compared to the preoperative images. Diskynetic score and ejec­
tion fraction calculated by this means also did not change essentially.

In 11 patients Dipyridamol Thallium scintigraphy showed marked im­
provement in perfusion even in those 4 patients where recoronarography 
revealed vein graft occlusion but widely opened IMA graft.

Recoronarography of the 12 patients with IMA and 2-3 vein grafts 
each, showed 4 vein graft occlusions. Three of them happened to be sequential 
feeding diskynetic area. One proximal IMA stenosis was found. (Harvesting 
failure, originally might be present?)

Table Table IV and V show preoperative and reinvestigation data of 
diskynetic score and of EF. No significant changes could be noted. However, 
in case of patient number 8. beside the widely opened IMA graft, both vein 
grafts were occluded, while Thallium scan proved significantly increased 
perfusion.

Discussion

Is there a place for bypass surgery in patients with reduced left ventri­
cular functions after MI becoming sympromatic again?

Symptomatology of these patient due to limited activity and highly, 
effective antianginal drugs is very much mitigated.

Coronarography reveals surgically approachable coronary stenoses, which 
obviously challenge the surgeon, but a great many risk factors influencing 
perioperative morbidity and mortality, late results are to be taken into con­
sideration before surgery is decided. According to Kirklin these incremental 
risk factors are: number of stenotic coronary branches, left main stenosis,
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T a b l e  IV

Ejection fraction found preoperatively and at reinvestigation (12 p ts)

Pts Sex
Preop Reinvest 

EF (%)

1 . M 39 41
2. M 35 34
3. M 45 68
4. M 52 50
5. M 54 57
6 . F 39 41
7. M 40 45
8.* M 42 50
9. M 40 61

10. M 45 55
11. M 39 51
12. M 45 54

M: male, F: female, Preop: preoperative, Reinvest: reinvestigation, EF: ejection fraction, 
*: see Discussion

T a b l e  V

Clinical data, surgical solution of reinvestigated patients

Diskynetic score
Extent of IHD №  Mode of revasc preop postop

(mean, %)

Double vessel
Disease 3/12 LIMA -j- 2 vein grafts 25 24
Triple vessel 
Disease 7/12 LIMA -J- 3 vein grafts 21 22
LM stenosis 2/12 LIMA 4- 2 vein grafts 20 21

IHD: ischemic heart disease, revasc: revascularization, preop: preoperative, postop: post­
operative, LIMA: left internal mammary artery, LM: left main stenosis

severity of AP, unstable AP, diminished left ventricular diastolic function, 
number and extent of previous MI, circumferential fiber shortening of the 
myocardium. These factors normally are considered preoperatively.

Intraoperative factors, which largely influence outcome are: aortic cross 
clamp time, intraoperative myocardial protection, number of grafts, use 
of IMA.

It is not easy to select those factors which surely exclude the benefits 
of surgery. Decision making on the surgeon’s side is very much influenced
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by the awareness of the not very good late results and limited improvement 
in quality of life [13, 5, 19, 18, 10, 6].

Considering the described facts a different surgical strategy and technique 
is employed during revascularization of postinfarction patients, than what 
is used in noninfarcted patients.

We advocate total perfusion completed with endocavital cooling on the 
left ventricle [23, 16].

Thus semivital area of the left ventricle perhaps can be more efficiently 
cooled and protected against rewarming [16].

The use of IMA seems to be imperative.
I t is to repeat, that Thallium scan proves high IMA mediated flow in 

every case even in those where vein grafts were occluded.
It is noteworthy, that in the 4 cases with vein graft occlusion 3 of them 

were sequentials leading to the marginal branches of the circumflex artery 
in patients with a posterior localized MI. No technical difficulties were noted 
during surgery. (In all cases 90 degree end anastomosis and 76 degree side 
to side one were performed and the proximal end was positioned via the 
transverse sinus.)

Supposedly the vascular resistance of the coronary branches feeding 
the scar scattered myocardium cannot be calculated according to their diam­
eter. Therefore it is difficult to decide the sequence of the anastomosis. (N.b. : 
the sequence of the end and side to side anastomosis normally is designed 
according to the recipient vessel’s diameter and flow capacity respectively, 
keeping in mind the principle: resistence is inversely proportional to diameter.)

Based on these uncertainties, sequential vein grafts are not to be con­
structed in postinfarction patients least in scar spotted zones.

Employment of high flow producing IMA is very much recommended. 
Thallium scan clearly proved increased perfusion of the myocardium, though 
functional parameters have not improved substantially.

Late results of revascularization procedures in patients with postinfarc­
tion angina pectoris seem to be inferior to those of patients with no previous MI.

Therefore heart surgeons wish patient with AP to have correct diag­
nosis as early as possible.

Consequently the most appropriate therapeutic approach can be selected 
matching with the actual pathology in the hope to prevent irreversible changes 
to happen in the myocardium.
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Treatment Experiences with Intracavitary 
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(R eceived: Ju n e  6, 1990)

B etw een 1979 a n d  1983 a  to ta l  of 106 p a tie n ts  w ith  carc inom a o f th e  
cerv ix  and  63 w ith  t h a t  o f th e  u te rin e  body  w ere tr e a te d . T h e  ir ra d ia tio n  tr e a tm e n t 
of th e  p a tien ts  w as ca rr ied  o u t b y  after-load ing , w ith  C u rie tro n  eq u ip m en t using  
137Cs. Since no re p o r ts  h a v e  so fa r  been published  in  H u n g a ry  on a  p a tie n t m a te ria l 
tr e a te d  by  th e  above m e th o d  and  w ith  caesium  iso tope , i t  seem s w orthw hile  to  
rev iew  th e  m a te ria l. O u r re p o r t is concerned w ith  p a ra m e te rs  w hich en ab le  th e  
assessm ent of th e  a fte r-lo ad in g  m ethod . In  cervical ca rc in o m a  a  five-year su rv iv a l 
r a te  o f 69.4%  w as fo u n d , w ith  th e  sam e in  u te r in e  ca rc in o m a  being 69 .8% . I t  
should  be no ted  th a t  d a ta  re fe rred  to  a ll s tages in  th e  g iv en  tu m o u r. T he tu m o u r- 
free s ta te  of th e  surg ical p rep a ra tio n s  w as also exam ined , a n d  fina lly , p o s tirra d ia ­
tio n  com plications a re  a lso  review ed. B ased  on our re su lts , th e  in tra c a v ita ry  Cs137 
after-load ing  is considered  b y  us to  be one of th e  safely  a n d  effic ien tly  used p ro ce­
du res in  th e  ir ra d ia tio n  tr e a tm e n t of cervical u te rin e  carc inom a.

Material and method

T h  e CGR MeV Curietron after-loading equipment using 137Cs radiation 
sources was set in operation in 1978. The characteristics of the equipment and 
the essence of the method have already been reported elsewhere [9]. In the 
present study the results of treatment in the period between January 1979 
and December 31, 1983 are reported. The material includes 106 cervical and 
53 uterine carcinoma patients. Figure 1 shows the stage distribution of the 
patients with uterine carcinoma. Here, 51 patients were considered operable 
and after-loading treatment was administered preoperatively, while in 55 
cases, from the outset only curative irradiation was found to be justified. 
Figure 2, similarly demonstrates the stage distribution of the uterine carcinoma 
patients. A total of 32 patients were irradiated preoperatively, while 21 were 
irradiated curatively.

Our treatment method is similar to the method used in Paris. In cervical 
carcinoma, preoperatively a focal dose of 35 Gy was applied on point “A”, 
them irradiation treatment was followed by operation in 4-5 weeks. In case
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51 55
48.1%  5197.

F ig . 1. D is tr ib u tio n  of stages in  cervical cancer

F ig . 2. D is tr ib u tio n  of stages in  u te rin e  cancer

of a tumour-specimen, a regular cytological, gynaecological control was agreed 
upon. In the opposite case cavital treatment was completed by a stump dose 
of 30 Gy, then a focal dose of 50 Gy was used for external (Telecaesium) 
irradiation in a daily dose of 1.7-2 Gy fractions.

In stages I/B-I/A, intracavitary irradiation treatment was administered 
interval of ten days. After operation point “B” was additionally irradiated 
with a 50-60 Gy focal doce from an external irradiation source.

In patients in stage II/B the two intracavital irradiations (with a total 
dose of 60-65 Gy on point “A”) were followed by an external one with a dose 
of 55-60 Gy.

In patients in stage II or II/B an applied scheme is used, or first a dose 
of 30 Gy from an external irradiation source is used on a large lower abdominal 
region, followed by the intracavitary irradiation (35 Gy on point “A”). Finally, 
point “B” is completed with an additional treatment up to a dose of 50- 
60 Gy by using Telecaesium treatment.
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In patients with uterine carcinoma, orientation about the parameters 
of the uterus is made by atraumatic hysterography applying gray-scale 
echography and a child’s Foley catheter, then a myométrial dose of about 
45 Gy is given by using subsequently introduced radiation sources of different 
lengths (activity) in applicators introduced into the corpus in accordance with 
its parameters. Postoperatively, if the specimen has remained tumorous, stump 
(30 Gy) and external Telecaesium irradiations are performed.

Discussion

The efficiency of a treatment method is best reflected in the case of 
oncological patients by their survival statistics.

Table I shows the survival data of cervical carcinoma patients in years, 
in the separate stages, in collated stages, in both percentage and absolute 
numbers as well. It seems to be a matter of course -and this is primarily not

T a b l e  I

Stage Survival in uterine cancer (years)
0.5 1 2 3 4 5

Ф 3 4 /3 4 3 3 /3 4 3 3 /3 4 3 3 /34 3 3 /3 4 3 3 /3 4
0
/ 0 100 .0 97.1 97.1 97.1 97.1 97.1

11
e . n 57/61 9/51 4 2 /61 38/61 35/61 29/61
0 / 9 3 .2 8 0 .3 6 8 .8 63 .3 5 7 .3 4 7 .5

I I I e / n 6/8 4 /8 2 /8 1/8 1/8 1/8
0 /
/ 0 75 .0 50 .01 2 5 .0 12.5 12 .5 12 .5

IV e / n . 2 /3 1/3 0 /3 0 /3 0 /3 0 /3
0/() Cifi.T 3 3 .3 0.0 0.0 0.0 0.0

r-IV e / n 9 9 .1 0 6 8 7 /1 0 6 7 7 /1 0 6 7 2 /1 0 6 6 9 /1 0 6 6 3 /1 0 6
0 / 9 3 /4 82.1 72 .0 67 .9 65.1 5 9 /4

the merit of 137Cs after-loading that the best results can be found in the 
earlier stages (97.1% survival rate). From stage II  onwards, there is a great 
decline in survival rates, amounting to 47.5% for five years. The trend of 
deaths suggests that stage II can be regarded as a sort of turning point, and 
here prevention, cancer screening and the importance of early diagnosis should 
be repeatedly stressed. As a literary comparison, the paper of A. C. Voss et 
al. [10] should be pointed out, who made irradiation by radium brachy- 
therapy, i.e. not by after-loading. Their survival results were worse in stage I, 
while better than those with Ki7( 's after-loading in stage II. The data of our
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T a b l e  IT

Stage Survival in cervical cancer (years)

0.5 1 2 3 4 5

I e/n 27/27 20/27 25/27 24/27 24/27 24/27
0/ о 100.0 96.3 92.6 88.9 88.9 88.9

II e/n 15/Ki 13/16 13/10 12/16 12/10 11/10
0//0 03.8 81.2 81.2 75.0 75.0 68.8

II I e/n 6 /8 3/8 2/8 2/8 2/8 2/8
0/0 75.0 37.5 25.0 25.0 25.0 25.0

IV e/n 2/2 2/2 0/2 0/2 0/2 0/2
0 '/0 100.0 100.0 0.0 0.0 0.0 0.0

I-IV e/n 50/53 44/53 40/53 38/53 38/53 37/53
o,/0 94.3 83.0 7575 71.7 71.7 09.8

uterine cancer patients are shown in Table 11, given in detail similarly to cervical 
cancer. Although the number of cases is not high, they still reveal that the 
88.9% survival rate achieved in stage I was worse than in the case of uterine 
cancer (97.10%). It seems that in uterine cancer, at least in stage I, the effect 
of after-loading is weaker than in cervical cancer. On the contrary, however, 
the results of the five-year survival in stage II are more favourable in cervical 
cancer (68.8% and 47.5%, respectively). This can obviously be attributed 
to the fact that, because of the larger number of tumour-positive surgical 
specimens, postoperative irradiation of the stump and external irradiation 
have been made more frequently, the patients have received gestagen 
treatment more often, i.e. their treatment has been more radical in its en­
tirety. This, however, raises the question whether a more radical treatment 
should he administered in stage I, even in case of histologically tumour-negative 
surgical specimens. A special evaluation of the more advanced cases dem­
onstrated in the two tables is not justified because of the scarce number 
of cases.

As mentioned earlier, in stages I/A I I/А of uterine cancer, 51 patients 
received intracavitary 137Cs after-loading, similarly to the 32 patients in stages 
I/A-II/A of uterine cancer. The study of the number of cases in which the 
surgical specimens have turned tumour negative was considered as the just­
ification for irradiation. It is possible that in some per cent of the cases even 
diagnostic abrasion may seometimes in toto remove the tumour in the initial 
phase [3], however, it practically occurs only in endometrium carcinoma. 
In uterine carcinoma no operation was made in 55 patients because of the 
stage, so here there were no surgical specimens either, nevertheless, 32 speci­
mens became tumour-free in 51 operable cases (62.7%) as opposed to the
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F i g . 3. T um our-free s ta te  o f surgical specim ens in cerv ical cancer

19 cases where residual tumours were found by the pathologist even despite 
preoperative irradiation. Similarly, in uterine cancer (Fig. 4) 21 only irradiated 
patients were excluded from the analysis, and 12 out of 32 operable cases 
proved to be free of tumour (37.5%) as compared to the 20 residual tumours. 
In our opinion this favourable trend in the histological findings of the 
surgical specimens can he attributed to the intracavitary 137Cs method.

Finally, one other question to be reviewed here is the occurrence of 
complications associated with irradiation (Figs 5 and 6). As seen, in cervical 
cancer no complications associated with irradiation occurred in a total of 101 
patients (935.3%), while the same figure was 41 (77.3%) in uterine cancer. 
In the latter, primarily rectal complications developed in 16% of the cases. 
Considering the already cited paper of Voss et ah, they described a 16.4% 
frequency rate of complications after radium brachytherapy.
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F ig . I

F ig . 4. T um o u r-free  s ta te  of surgical specim ens in u te rine  cancer

c o m p l i c a t i o n  о  5  10 9 5  1 0 0 %

s m a l l  i n t e s t i n a l  
u l c e r a t i o n

a n t e r i o r  w a l l  
u l c e r a t i o n  o f  t h e  r e c t u m

v e s i c o v a g i n a l  f i s t u l a

r e c t o v a g i n a l  f i s t u l a

t u m o u r  - f r e e

> 1  0 .9  

n = 2 1.9 

> 1  0 . 9  

> 1  10

л  = 101 1L 9 5 .3

5. The frequency  of v arious com plications a f te r  1370s a fte r-load ing  irrad ia tio n  in
cerv ica l cancer p a tien ts
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c o m p l i c a t i o n  0 ___________ 5__________ Ю  , 77 8 0  %

s m a l l  i n t e s t i n a l  
u l c e r a t i o n

a n t e r i o r  w a l l  
u l c e r a t i o n  of  t h e  r e c t u m

v e s i c o v a g i n a l  f i s t u l a  

r e c t o v a g i n a l  f i s t u l a

n  =  2  3  8

n = 6  10.3

n = l  1 9

n =  3  5.7

t u m o u r  - f r e e n - t ,  1 / ^ | 7 7 3

F ig . 6. T he freq u en cy  of various com plica tions a f te r  Cs137 after-load ing  ir ra d ia tio n  in
u te rin e  cancer p a tien ts

Curietron after-loading equipments are applied by several institutes 
abroad. Henschke et al. [4] drew attention already in 1964 to the advantages 
of after-loading. The applicator containing the isotope 137Cs and introduced by 
Henschke, ensures the distribution of the appropriate superficial dose, since 
after-loading brachytherapy is aimed at the concentration of the desired radia­
tion dose in the “target” region, being only minimal on other points. Several 
experts cone erned with the issue acknowledge that the 137Cs radiation sources 
have been gaining ground in therapy [3]. Chassagne et al. [2] emphasize, in 
addition the possibiliti of elimination of the radiation exposure of therapists. 
Several authors have pointed out that 137Cs after-loading brachytherapy is 
favourable concerning irradiation complications and this can he ascribed to 
optimization of dosage [1, 8]. In agreement with all opinions and critical 
comments made so far, Leung [7] emphasizes, the expensiveness of the pro­
cedure. Since the equipment itself is expensive and not available to all in- 
titutes, there are understandably controversial views concerning after-loading 
in gynaecological brachytherapy. We mention on the basis of personal experi­
ence that in the Radiumhemmet in Stockholm—although using Caesium — 
Heyman’s packing seems to dominate, while in Göteborg the after-loading 
method is preferred. Among Hungarian authors, the pioneering study of Le- 
hoczky et al. [6] should be mentioned, where they drew attention, as early 
as in 1972, to the potentialities inherent in the method.

In summary, although the after-loading method has been adopted by 
practice, primarily as a procedure ensuring the radiation protection of the 
staff, the favourable survival results based on our own material and experi­
ences, the histologically verifiable cancerocidal effect on tumour, as well as 
the small number of associated complications, have all proved that intra­
cavitary 137Cs after-loading is one of the adequate and well-applicable proce­
dures in the combined treatment of cervical and uterine cancers.
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Intra-ab dominai Desmoids Observed 
after Total Proctocolectomies
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T w o cases of m esen teric  desm oids observed  a f te r  colectom y a re  review ed . 
In  one of th e m  th e  fam ilial po lyposis had  been know n, in  th e  o ther fam ilia l h is to ry  
could n o t be p roved . F ib rous change p rev en ted  m ak in g  of th e  p la n n e d  K ock  
reservoir.

Acta Chirurgica Hungarica, 32 (2), pp. 127 — 130 (1991)

Familial colonic polyposis is a disease of autosomal dominant inherit­
ance [1, 9]. The genetic abnormality is associated with chromosome 5 [2, 12].

If this is associated with ossification disorder in the skull and mandible, 
dental abnormalities appear, epidermoid cysts can be noted, and there is on 
increased proneness to fibrosis, desmoids formation, and malignant diseases, 
Gardner’s syndrome can be considered [3, 4, 5, 8, 10, 11].

All symptoms cannot be observed in each case. In 1986 Thomas reported 
87 cases where all symptoms were present, in additional 79 cases, one or two 
main symptoms were absent. Genetic studies considered these, on the basis 
of familial occurrence as Gardner’s syndrome [7].

In 1962 it was described by Schiffman that the clinical picture is often 
associated with retroperitoneal and mesenteric fibrous proliferation [6]. In 
our department, recently two such patients were observed, who had previously 
undergone total proctolectomy, and the second operation revealed abdominal 
wall and mesenteric fibromatosis.

Case Reports

Case 1. V. I. female patient, aged 47 years. She had a history of medicinal 
treatment for thyroid enlargement from 1961. In 1973 she was operated be­
cause of rectal papilloma. In 1978 melaena developed, followed after one year 
by colonic polyposis. Total colectomy and ileorectostomy were performed. 
In 1978 she fait a hard mode in the scar of the abdominal wall, which was not 
painful, but was growing gradually. She was admitted this year for creation 
of a permanent ileostomy. Sonography and CT performed preoperatively dis­
closed a pelvic tumour, it was primarily considered to be gynaecological in
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F ig . 2. Note the infiltration  by the tum our tissue of the  striated  muscle of the  abdom inal 
wall, too, in the form  of irregular bands. The p ic ture illustrates clearly why is it so difficult

to  excise the  tum our com pletely

origin. On exploration a compact, hard mesenterium of nodular surface was 
detected. Biopsy was performed from this as well as from abdominal wall 
the tumour displaying the same structure on the cut surface. The microscopic 
picture was the same in both biopsy specimens, consisting of a compact, 
fascicular fibrous tissue poor in cells, with adope tissue and striated muscle 
on its edges and internally. The microscopic picture was suggestive of desmoids 
fibromatosis (Figs 1,2).
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Case 2. Male patient, aged 43 years. In 1983 he underwent total procto­
colectomy because of degeneration of his familial colonic polyposis having 
been known and controlled for years. After two years of being complaint- 
free, abdominal cramps and passage disorders appeared. He was referred to 
us for establishment of a permanent ileostomy. On exploration, a shortened 
mesenterium with rigid infiltration was found, a hard tumours formation, 2-3 cm 
in diameter in the musculus rectus abdominis. At surgery, injury of the small 
intestine occurred which was sutured. On the eighth day after operation para­
lytic ileus developed. Operation was performed, revealing feculent peritonitis. 
The patient died on the evening of the operation.

Histological study of the parts of tissue excised from the mesenterium 
and abdominal wall, respectively revealed desmoids fibromatosis.

Discussion

Abdominal wall and extra-abdominal desmoids are well known clinical 
pictures. The intra-ahdominal form, associated in one of our cases with a 
known, while in the other with a verifiable familial colonic polyposis, is prim­
arily a partial phenomenon of Gardner’s syndrome. The fibroblastic increase 
of activity present from the onset in this disease is enhanced by the opera­
tions and traumas.

Although in patients having undergone colectomy for carcinoma under­
lying familial colonic polyposis, local tumour recurrences, should also be 
reckoned with. Intra-abdominal desmoids, first of all in the mesenterium or 
retroperitoneum may also pose a differential diagnostic problem. These may 
diminish, or eventually frustrate the possibilities of later corrective operations.
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Follow-up of the Effect of BCG 
in Bladder Tumour Patients

P . T e n k e , S. Csata and G iz e l l a  K ulcsár
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(R eceived : Septem ber 7, 1990)

T he in travesica l BCG effect in 98 p a tie n ts  w ith  superficial b ladder tu m o u r 
a f te r  T U R  w as followed by th e  lym phocy te  tra n sfo rm a tio n  te s t (L T T) and  th e  
s taphy lococcus phagocy tosis te s t  of m  vitro w ashed  leukocytes. T he re su lts  have  
confirm ed th e  im m u n o s tim u la tin g  and hence a n ti- tu m o u r effect of in trav es ica l 
BCG. T he beg inn ing  and  th e  d u ra tio n  of th e  s tim u la tio n  effect w ere defined  an d  
th e  necessity  of m a in tenance  tre a tm e n t was verified . A u tho rs  consider m o n ito rin g  
of th e  cellu lar im m une response su itab le  for th e  con tinuous follow -up of th e  BCG 
effect. C om paring  th e  to le rá l de side-effects w ith  th e ir  favourab le  th e ra p e u tic  
resu lts , BCG is considered to  be su itab le  fo r th e  p reven tion  of recu rrences in 
tre a tin g  superficial b ladder tum ours.

W hile diagnosed, 70 to 80% of bladder tumours are still in the super­
ficial stage [23]. According to literary data, within one year after surgical 
removal of the tumour the ratio of recurrences is 50-70%, the recurrences 
being notable in grade in 20-28%, while in stage in 7-25% of the cases [11, 
12]. That is why it is necessary to apply a possibly effective therapy following 
the surgical removal of the visible tumour.

In addition to local chemotherapy having been used since 1961, as a 
result of the tumour-immunological researches of the 70s, intravesical BCG 
treatment has been extensively employed in the last two decades [19]. I t  is 
true that BCG treatment has already been known for a decade, several ques­
tions, among them first of all its mechanism of action has still not been com­
pletely clarified. According to some authors, intravesical BCG exerts a favour­
able effect through the intact or injured bladder mucosa [2], while according 
to others through the interaction with fibronectin [25, 26]. As a distant effect, 
it increases interferon and interleukin production, i.e. the anti-tumour me­
chanisms by activation of macrophages, T-lymphocytes and K-(killer)cells
[ 2 , 21 ].

Nor it is appropriately known when, beside the local effect of BCG, 
its immunostimulating effect appears, for how long it lasts and, as a con­
sequence, at what intervals it is indicated or else contraindicated to be applied. 
To follow these parameters, the reactivation of the T-lymphocytes and the 
phagocytotic ability of leukocytes of tumour patients were investigated 
in vitro.
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Patients and method

In the period from January 1989 to April 1990, intravesical BCG was 
administered to 38 patients with superficial uroepithelial carcinoma (Ta, Tj) 
according to the scheme of Morales [19] (Table I). For treatment, 20 mg/ml 
lypophilic Pasteur’s BCG vaccine having been put at our disposal by the 
BCG laboratory of the National Institute for Public Health was used, the 
unit live bacterial count being 2.4x10° ml.

T a b l e  I

The most important data of our 38 patients

No. of Males: 24 
patients

Females: 14 Total: 38

Superficial Prim ary 29 Recurrent 9
bladder tum our Single 28 Multiple 10

Follow-up tim e
(months) 6-18 Mean 12

Stage/grade TaGj IS i 'A 5
g 2 s G„ 3

The immune effect was measured by the phagocytosing ability of in 
vitro washed leukocytes as well as the lymphocyte transformation test (LTT) 
indicating cellular immunoreactivity. Blood coagulation was inhibited by pure 
heparin, to prevent the culturability of lymphocytes by the preservative. 
On using LTT, one part of the lymphocytes were cultured without antigen 
(control), which remained unchanged until the end of culturing in healthy 
individuals.

To the other part of T-lymphocytes Difco-P Phytohaemagglutinin (PHA) 
was given, which is a non-specific, but vigorously mitogenic substance.

On evaluation, the ratio of cells transformed into blast was compared 
to the intact T-lymphocytes, while on examining phagocytosis, it was asses­
sed what percentage of leukocytes was capable of phagocytosing the bacteria. 
and, on the other hand, how many bacteria one cell is able to ingest.

In addition, T-lymphocytes were in some cases treated also directly 
in vitro with BCG.

The examination was made prior to administering BCG, during the 
treatment and at weekly then, in general, at monthly intervals. Every three 
months cytoscopic and random bioptic controls were performed, in addition 
to the chest X-rays and laboratory tests. Average follow-up time was one year.
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Results

Depending on the tumour stage, the stimulability of T-lymphocytes as 
compared to the controls (mean 65-85%) in the patients with superficial 
bladder tumour was found to be reduced (46-60%). Following BCG treat­
ment, this value- being the expression of the cellular immune response — 
approached the normal value (Fig. 1).

F i g . 1 . C hange in  th e  s tim u lab ility  w ith  P H  A  of ly m p h o cy tes  due to  BCG tre a tm e n t

During the follow-up study, it was observed that the favourable im- 
munoreactivity following administration of BCG decreased after some months 
(on average: 3.5 months), then by repeated administration (1x120 mg), the 
stimulability of T-lymphocytes again increased (Fig. 2).

In other cases morphological and functional impairment of the cells 
could be noted. In this patient group side-effects occurred at a higher rate. 
In such cases BCG was not administered. Complications arising during treat­
ment are shown in Table II, the light microscopic picture of cells produced 
due to PHA and BCG in Fig. За-b, while the impaired cells in Fig. 4.

It is notable that in patients, who did not show an adequate immune 
response to repeated BCG administration, recurrences occurred more often 
(Table III).

The bacterium phagocytosing ability of the same patients was, similarly 
to the LTT test, diminished (30-35%) as compared to the control (70-75%). 
However, after treatment this value approached the normal value with lympho­
blast transformation (Fig. 5).
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F ig . 2. C hange in  th e  s tim u lab ility  of P H A  of ly m p h o cy tes  d u rin g  BCG tre a tm e n t and  
su b seq u en tly  in  th e  fu n c tio n  of tim e

T a b le  I I
Distribution of side-effects in  38 patients with bladder tumour 

treated with intravesical BCG

Frequent m icturition 23
H aem aturia 14
D y suri a 12
Fever 10
A rticular pain (5
Flu-like (i
Pyuria 7
Suspension of treatm en t 

because of severe symptcmis 3

Discussion

It is known from the literature that stimulation of the weakened im­
mune system in tumourous diseases favourably infuences the disease [3, 7, 29]. 
Besides levamisol [6], haemocyanin [14. 15] and interferon [8, 24], undoubt­
edly BCG has recently come to the fore as a non-specific stimulant in relation 
to bladder tumours [18, 33]. Results obtained so far reflect that, in super­
ficial bladder tumours, postoperative intravesical BCG treatment causes a 
more complete remission in a higher percentage of cases, even despite the more 
serious side-effects, than do Adriamycin, thiotepa, Epodyl, Doxorubicin and 
mitomycin-C [17, 22, 31, 32].
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F i g . 3b. A m ong th e  sm all lym phocy tes , po lynuclear b la s t cells can  be seen

Although recently a considerable amount of experience has accumulated 
concerning intravesical BCG treatment (the strain to be selected, treatment 
protocol, dosage, etc.), its mechanism of action is still debated. A great part 
of authors agree that BCG, as a non-specific immunomodulator, has a local 
and general effect [2, 7, 33].

The studies with monoclonal antibodies of the diffuse mucosal inflamma­
tion arising after BCG treatment, as well as of the suburothelial granulomas 
appearing later have verified, as opposed to the advocates of the theory of
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F ig . 4. F ig h t m icroscopically  ly m p h o cy tes  w ith  fragm en ted  nucleus a re  n o ted  produced
by B CG  overdosage

T a b le  l i t

Survey oj results obtained with intravesical BCG treatment after T U B  
( mean follow-up time : 1 year)

Total number of patients: 38

Recurrence w ithin Free of
one year recurrences

12 (31%) 26 (69%)
9 C?5%)

Reduced
PH  A stim ulability

cell-detachment after simple inflammation, the local immunostimulating ef­
fect of BCG. Besides the quantitative difference, an essential qualitative dif­
ference was also found in the immunohistochemical picture of the non-specific 
or cytostatic cystitis [10, 27].

Following treatment, mostly lymphocytes (T-helper) suppressor ( 1 : 2 — 
- 2 : 1 )  and plasma cells were found to be present in the mucosa and the sub­
mucosa, but also polynuclear giant cells, histiocytes and neutrophils, appeared. 
It is notable that these changes, supposed to be related with the effectivity 
of BCG, were observed permanently if the patients received a maintenance 
therapy every three months after the 6-week treatment [2, 3, 34]. Others, 
however, question the necessity of maintenance therapy [1, 4, 13].
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The immune response of the host organism is elicited by the circulating 
macrophages. The macrophages, besides their anti-tumour cell-destructive 
ability, activate cytotoxic lymphocytes, and К -cells through the growth of 
interferon and interleukin production.

There have been scarce reports on the changes in peripheral blood. 
Similarly to the animal experiments of Schellhamer, after BCG therapy Winters 
found a significantly higher anti-BCG antibody titre in the blood, and found 
their changes to be more sensitive indicators than the PPD (Purified Protein

F i g . 5. Change of the phagooytosing ability  of polym orphonuclear cells due to  BCG
trea tm en t

Derivative) skin test [35]. The applicability of PPD skin test was also ques­
tioned by others [9]. In 1987 Nissenkorn determined the monocyte activation 
of peripheral blood after BCG treatment. He found that in patients where 
the activation of monocyte was of a smaller extent, there were more recur­
rences. In 1987 he treated human monocytes with BCG. As a result of treat­
ment, the isolated monocyte cytolytic factor elicited a considerably anti­
tumour effect against the bladder tumour cells [36]. Ruitenberg verified in 
animal experiments the macrophage and lymphocyte function-stimulating 
effect of BCG preparations. The maximal lymphocyte stimulation after BCG 
administration was found by him to be 14 to 21 days [30].

Our results have confirmed the observations according to which, in addi­
tion to its local effect, intravesical BCG has an immunomodulator effect 
as well.

The effect in the immune system becomes evident immediately after 
starting treatment, increasing abruptly from the 2nd-3rd weeks onwards and 
lasting for some months (on average 3-4 months).
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On repeated administration of BCG (120 mg) the decreasing immune 
response can again increase. That is why maintenance therapy is considered 
necessary.

In addition to the generally favourable stimulating effect, BCG occasion­
ally produces the morphological and functional impairment of the immune 
cells. Therefore, in such cases, it is not recommended to administer BCG for 
the risk of more severe side-effects.

In cases where the patient’s immune cells cannot be mobilized even on 
repeated BCG treatment, there is a greater risk of recurrence, and it may be 
an alerting sign for changing therapeutic strategy.

Finally, it can be stated that the study of cellular immune response is 
suitable for following the efficiency of BCG therapy and for the selection of 
the maintenance therapy.
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Based on the  experience of 727 operations, th e  technique of proxim al 
selective vagotom y used by th e  authors is reviewed in  stages. They consider 
pyloroplasty justified to  perform  only in com plicated cases (bleeding, perforation, 
stenosis) for preventing com plications. Based on th e ir  results (m ortality  ra te : 
0.68% , recurrences: 6.3% , excellent or good results: 90% ), they  argue for the  
operation.

In  the surgical management of duodenal ulcer and its complications 
(bleeding, perforation, stenosis), proximal selective vagotomy (PSV) has been 
a more and more extensively used and accepted operation. Its main advantage, 
as opposed to traditional (resection) operations, lies in its low mortality and 
morbidity, as well as the good functional results.

Several synonyms are used in the literature for the operation:

1. Proximal selective vagotomy
2. Selective proximal vagotomy
3. Superselective vagotomy
4. Ultraselective vagotomy
5. Highly selective vagotomy
6. Parietal cell vagotomy
7. Acid-fundic selective vagotomy
8. Secretory selective vagotomy
9. Selective gastric vagotomy

10. Partial gastric vagotomy
11. Acid-secreting vagotomy.

The essence of the operative technique was developed in the course of 
dog experiments by Griffith and Harkins [10]. The operation was carried out 
in humans, in combination with pyloroplasty first by Holle and Hart [12]. 
PSV without pyloroplasty was introduced into clinical practice by Burge [cit. 
7] five years later, in the non-stenosed forms of duodenal ulcer. In the sub­
sequent period, the number of reports on PSV has increased and it has become 
a generally used operation.
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In Hungary, Berger [6] was the first to report on PSV. Gergely [8] 
published well-grounded observations on the necessity of a change in views. 
In 1982, the Surgical World Congress in Stockholm persistently advocated 
this surgical solution in the management of peptic ulcers.

In spite of all these, PVS has not gained full recognition, and the number 
of resections performed in ulcerous diseases has multiply exceeded that of 
organ-preserving vagotomies. The analysis of the causes of this phenomenon 
would be out of the scope of this report, however, the lack of mastering the 
surgical technique would be most probably one of them, as well as its possibly 
incorrect use and its consequential incomparability to resections. These 
thoughts have prompted us to report on this operative technique based on the 
experience of more than 700 proximal selective vagotomies performed by us.

Several surgeons have contributed to improving the operative technique 
[I, 7, 9, 14, 15, 17, 18]. The so-called extensive PSV worked out by Johnston 
and Wilkinson [15], then modified by Kuzin et al. [17] differs from the classical 
PSV in our performing, besides skeletization of the lesser curvature, also that 
of the greater one. Our team has made the operation easier and more effective 
by further modifications based on the practice of performing 727 operations 
up to that time.

In order to have a better insight, the operation has been divided into 
stages.

142 J . Bátorfi et al.: Technique of extensive proximal selective vagotomy

Stage I. Positioning the Patient on the Operating Table, 
the Role of the Boas’ Probe

The appropriate positioning of the patient on the operating table largely 
facilitates dissection to be made on the oesophagus and its region. Care should 
be taken that elevation should be in the height of the xiphoid process, as well 
as the operating table should be slightly tilted towards the foot (anti-Trende­
lenburg position). Thus both the small intestines as well as the transverse 
colon are removed from the surgical area according to the gravitational force. 
A Boas probe, 1.5 cm in diameter, is introduced into the stomach of the already 
anaesthetized patient, through which the contents of the stomach is aspirated. 
Subsequently, with the abdomen being open, the Boas probe is introduced 
through the pylorus into the duodenum. A probe placed like that, flexibly 
stretches out the stomach, revealing the greater curvature in a shoe-tree-like 
manner, making thereby easier the dissection on the lesser curvature. Alongside 
this, the assistant can pull the stomach downwards together with the Boas 
probe without any difficulty, to facilitate denervation in the higher segments 
and around the oesophagus (Fig- 1). The Boas probe may play a role in estab­
lishing the fact of stenosis, i.e. the necessity of performing pyloroplasty as well.
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F ig . 1. Stomach stre tched  by using the  Boas probe. L a ta rje t nerve of the  anterior 
wall and its craw-foot-like branching. S tarting  of denervation on the  anterior wall

of th e  stom ach

According to our experience, if the probe can be introduced unheeded under 
the ulcerous part, organic stenosis can be excluded. In perforation, if suturing 
is made above the Boas probe, there is no risk of stenosis due to suturing.

Stage II. Laparotomy, Obligatory Revision of the Abdominal Cavity,
Operative Plan

The operation was performed from upper median laparotomy by passing 
round to the left (sometimes to the right) the xiphoid process. Carrying the 
incision below the navel is justified only in obese patients. Special instruments 
for exploration are not used. Transection of the ligament teres hepatis is not 
by all means necessary: the pylorus can mostly be explored also without it, 
in case of need a plastic operation can be made. Laparotomy is followed by 
the obligatory revision of the abdominal cavity: all abdominal organs are 
inspected, searching for an associated disease, the detection of which may 
have surgical or other therapeutical consequences. After the obligatory in­
spection of the abdominal cavity the diagnosis is made more accurate and this 
is the time for the final decision to be made concerning the operation. It may 
occur in a previously operated abdomen (e.g. suturing because of perforation 
and peritonitis) that the gastrohepatic ligament has adhered to the inferior
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surface of the liver, being unfit for fine dissection. In this case, as a matter oi 
course, PSV should not always be performed. PSV is also contraindicated in 
stages I I I  and IV of a stenosed duodenal ulcer, too, when it is pointless to per­
form an organ-preserving operation because of the marked ectasia, the definitive 
impairment of the stomach musculature.

Stage III. Isolation of the Vagal Trunk

After introduction of the Boas probe as described above, with the stom­
ach being pulled down, the intra-abdominal segment fo the oesophagus is 
exposed by spatulas and the peritoneum is cut transversely in the phrenico- 
oesophageal junction. The anterior and posterior vagal trunks are located 
and isolated, suturing them by supporting sutures (Fig. 2). This procedure, 
mainly if the surgeon is not experienced enough, will prevent him from ac­
cidentally transecting the trunci on exposure of the perioesophageal region on 
termination of the operation, which, remaining undetected, may result in 
gastric stasis in PSV without pyloroplasty as well as in a failure of the opera-

F ig . 2. Isolation of th e  vagus trunks. The line of skeletization of the greater and lesser 
curvatures as well as of th e  perioesophageal region
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tion. In addition, it is easier to locate and dissect the nerves running from the 
vagal trunks to the gastric wall by pulling the vagal trunks to the right and the 
sutures reperitonizing the lesser curvature to the left.

Stage IV. Skeletization of the Greater Curvature of the Stomach

Skeletization of the greater curvature, i.e. the detachment of the gastro­
colic ligament from the stomach has two advantages:

1. Thus the stomach can be “leafed through” in upward direction, and 
identification of the posterior Latarjet nerve, and dissection in the posterior

F ic . 3. The stom ach leafed through upwards. The posterior L a ta rje t nerve. The beginning 
of denervation on the posterior wall of the stom ach

wall of the stomach can be made under inspection of the naked eye (Fig. 3). 
The posterior Latarjet branch is, namely, not always in the projection of the 
inferior one, and if we try to find it blindly from the front by “piercing 
through” the lesser curvature, it may be easily injured and destructed.

2. This procedure results in further decrease in acid secretion. According 
to Brizzi’s observation [6], the stomach is supplied by parasympathetic fibres 
also along the greater curvature. This observation has also been confirmed by 
intraoperative pH measurements: after skeletization of the larger curvature, 
no pH values below 4 along the greater curvature can be found.

Skeletization of the greater curvature is commenced in the projection of 
the anterior Laterjet nerve and is carried at a length of about 12-15 cm up­
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wards (Fig. 2), quite up to the line of origin of the short gastric arteries. This is 
the region where the vascular (and nerve) structures running to the stomach 
are becoming reduced in number. I t is not necessary to preserve the left 
gastroepiploic artery, moreover it is recommended to transect it between liga­
tions. By leafing through the stomach in upward direction the omental bursa 
is exposed. Here, fibrous adhesions are often found (perigastritis) which can 
be transected without ligation, they do not contain any vessels. So the poste­
rior Latarjet branch can be easily brought into the visual field, and the ulcers 
of the posterior wall can be identified (Fig. 3).

Stage V. The Substantial Part of the Operation:
Denervation of the Acid-producing Region of the Stomach 

Retroperitonization of the Lesser Curvature

PSV is based on the physiological observation that the acid-producing 
regions (parietal cells) are situated only in the proximal two-thirds of the 
stomach, in the region of the corpus and fundus. There is no direct acid pro­
duction in the antrum: the antral “G” cells exert their effect via the gastrin 
hormone produced by them. Denervation should, as a result, be only confined 
to the region of the corpus and fundus. Preservation of the innervation of the 
antrum and the pylorus is of great importance in ensuring the adequate emp­
tying of the stomach: the preserved “atropyloric pump”—the pylorus open­
ing at the end of the constricting antral peristalsis—enables PSV to be perform­
ed without pyloroplasty. In complicated cases of duodenal ulcer, where 
pyloroplasty is inevitable for prevention of the complication, the preserved 
antropyloric mechanism ensures the regular evacuation of the stomach through 
the well-fashioned orifice.

Denervation of the acid-producing region consists in the transection of 
the delicate nerve branches bifurcating into the region of the corpus and fun­
dus from the anterior and posterior Latarjet nerve. Since these small structures 
cannot be separated from the also delicate vascular structures running along 
them, denervation of the corpus-fundus means, at the same time, its complete 
skeletization, denervation and devascularization, too. This way, the proximal 
two-thirds of the lesser curvature of the stomach are completely denuded. This 
is made in three steps, since also the lesser curvature consists of three “layers” .

1. In our practice, denervation of the acid-producing region in the leafed 
through state of the stomach is begun on its posterior wall (Fig. 3). One should 
be aware that the gastric ligament sort of “rides” the lesser curvature and the 
feet (i.e. the vascular and nerve structures) running to the posterior and ante­
rior wall of the stomach anchor the gastric ligament to the lesser curvature.
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In view of this, it is not recommended to pierce the gastric ligament through 
right at the beginning of skeletization, because the Latarjet nerve attached to 
(or running on) the lesser curvature by anchoring, may become injured. I t  is 
advisable to transect the anchoring structures on the posterior, then on the 
anterior wall separately, by viewing the posterior and anterior Latarjet nerve 
at the same time at a distance of half to 1 cm in the direction of the stomach. 
Transection is made between fine ligatures, taking care not to tug the suture, 
since the thin vessels may easily get torn, haematoma may arise in the gastric 
ligament, which makes orientation difficult. Here, therefore, it is particularly 
important to apply the principal of “local knotting”. The keeping of a distance 
of 0.5 to 1 cm is important for other reasons as well: should a minor vessel 
be torn or the ligature be detached, there is still room for arresting bleeding 
without the risk of injury of the Latarjet nerve.

The posterior Latarjet branch and its “crowfoot”-like division in the 
antral region is easy to identify, with the stomach kept upwards. The nerve 
running to the region of the antrum, being continuous to the Latarjet nerve should be 
preserved, as well as all the others leading to the pylorus with this “crow-foot” 
like branching. The branches of this division returning to the stomach are 
transected and all the structures lying above them, i.e. the vessels and nerve 
running in the posterior ligament of the gastrohepatic ligament, and the 
anchors indicated by the posterior “riding foot” . With adequate exposure even 
the cardia can be reached.

2. By leafing back of the stomach, the same is carried out also on the 
anterior wall proceeding bottom up (Fig. 1). In such a way the anterior plate 
(anterior “riding feet) of the gastrohepatic ligament is transected together with 
the structures contained in them, with careful controlling of the Latarjet 
nerve.

3. The third layer is known under the name “intermediary layer” . This 
loose connective tissue layer is situated between the anterior and posterior 
layers, with structures leading directly to the edge of the gastrohepatic liga­
ment. Transection of this intermediary layer does not cause any difficulty, 
since by transecting the posterior and anterior layers (by eliminating the 
anchors), the Latarjet nerves become removed from the lesser curvature.

Reperitonization of the lesser curvature implies the invagination into the 
stomach of the lesser curvature detached from the gastrohepatic ligament, 
skeletized and hence deprived of its serosal lining, in a way that the anterior 
wall covered with intact serose is joined by seromuscular sutures to the pos­
terior wall of intact serosal lining (Fig. 4). This has two: (i) With the reperi­
tonizing sutures, the lesser curvature can be pulled downwards and so dissection 
in the upper segments becomes easier, and (ii) it prevents the complication 
known as ischaemic necrosis of the lesser curvature. Should this still happen,
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F ie . 4. R ep e rito n iza tio n  and  fu n d o p lica tio n  of th e  lesser c u rv a tu re

perforation or mural necrosis occur into the closed lumen of the stomach, which 
so cannot give rise to peritonitis. Experiences at home and abroad concerning 
ischaemic necrosis of the lesser curvature have been reported elsewhere [2].

Stage VI. Circular Denervation of the Lower Segment of the Oesophagus, 
Fundoplication According to the Modified Procedure of Nissen-Rosetti

Denervation of the lower oesophageal 4-5 cm long segment (Fig. 2) and 
fundoplication according to the modified procedure of Nissen-Rosetti are 
integral parts of the operation. Circular skeletization of the abdominal segment 
of the oesophagus is important because small nerve branches can detach from 
the vagal trunks at this height reaching the fundus (the acid-producing region) 
of the stomach proceeding among the longitudinal muscle fibres of the oeso­
phagus. The nerve branch named “ramus criminalis” , which occasionally 
branches off high from the anterior vagal trunk and runs to the fundus, and 
which, being not transected, may even ruin the operation itself, can be located 
only with the circular denervation of the oesophagus up to this height [7, 17]. 
Fundoplication is actually the continuation of the reperitonization of the les­
ser curvature to the oesophagus. In addition to protecting and covering the 
denuded oesophagus, it acts as an “anti-reflux” operation, because it prevents
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gastro-oesophageal regurgitation. The modified procedure of Nissen-Rosetti 
is preferred: this eliminates the so-called telescope-phenomenon, i.e. the down­
ward-upward movement of the oesophagus in the invaginated fundus, ma,king 
permanent the physiological His’angle. I t should be noted here that the stom­
ach can be pulled and kept to the right by the subdiaphragmatic isolation of 
vagal trunks described in stage III  of the operation and by passing through 
them a supporting suture, while to the left by applying reperitonizing sutures, 
and hence the tissues stretching between the threads can be better viewed and 
the direction of skeletization of the lesser curvature can be better determined. 
Tearing of the hepatic branches of the vagus nerve is a risk of isolating the 
vagus trunks, the prevention of which is the essential part of selective and 
proximal selective vagotomy.
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Stage VII. Pyloroplasty

Pyloroplasty (ppl.) is justified to perform if it is inevitable in preventing 
some complications (haemorrhage, perforation, stenosis). Results are namely 
better if PSV is made without ppl. : the pyloric function is preserved and no 
duodenogastric biliary reflux has to be reckoned with.

In haemorrhage, the operation is to be started by arresting bleeding. The 
bleeding ulcer is located from a longitudinal antroduodenotomy. If it is on the 
anterior wall, after its excision in a laurel-leaf form, a Heinecke-Mikulitz ppl. 
is made. If it involves the posterior wall, bleeding is arrested conventionally 
by supporting sutures (Pig. 5), which is followed by ppl. In case of a deep, 
postbulbar ulcer, longitudinal duodenotomy not reaching the pylorus can be 
made with its longitudinal or transversal closure as required by the situation. 
Thus pyloric function can be preserved [11, 16, 17, 18].

F ig . 5. L ocaliza tion  of a  b leeding u lcer of th e  p o ste rio r w all from  lo n g itud ina l a n tro ­
d u o d en o to m y
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F ig . 6. L au re l-leaf-shaped  excision of th e  p erfo ra ted  u lcer

F ig . 7. J a b o u la y ’s p y lo ro p lasty  (an troduodenso tom y)

Under limited conditions, PSV can be performed also in perforation [4]. 
In such a case the operation is commenced with management of the perforation 
orifice. If there is no stenosis and the perforation orifice can be easily sutured, 
then traditional sutures are applied, with a row of sutures in two layers. In 
stenosis, or if suturing is not safe because of an oedematous or sometimes 
callous environment, the perforation orifice is excised in the form of a laurel- 
leaf and the resulting defect is closed with sutures placed in the already 
intact wall by the Heinecke-Mikulitz ppl. (Fig. 6).

According to our experiences, the best results in stenosis can be obtained 
by Jaboulay’s ppl. (Fig. 7). Ignoring the ulcer attached to its scarred, shrunk 
environment (hepatoduodenal ligament, pancreas) and penetrating into it, a
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new two-inch broad gastric outlet is fashioned in between the antrum covered 
with intact serose and the pars descendens duodeni mobilized according to 
Koch (antroduodenostomy).

Stage VIII. Intraoperative pH-measurement

The importance of intraoperative pH-assessment has been reported 
separately [13]. Intraoperative control examination can be of great help in 
mastering a correct surgical methodology and in reducing the number of 
recurrences. After an adequate practice, however, the operation can also be 
performed without intraoperative pH-measurement.

Stage IX. Reconstruction of the Gastrocolic Ligament 
Revision before Closure. Drainage, Nasogastric Probe

The gastrocolic ligament transected during skeletization of the greater 
curvature is reconstructed, the ligament is sutured back to the greater curva­
ture of the stomach. Drain is retained only after perforation. The introduction 
of a nasogastric probe is unnecessary after PSV without pyloroplasty, no 
retention occurs in the denervated-devascularized stomach. In cases with 
pyloroplasty, it is by all means recommended to ease tension in the suture 
line. The operation is terminated by the layerwise closure of the laparotomy 
wound.

The patients are mobilized on the first postoperative day and they are 
given tea already 24 h following the operation.

In the recent ten years (1989-1989), using the above technique, a total 
of 727 PSVs have been performed. The distribution of our operations according 
to indication in function of mortality and recurrences is summarized in (Table 
I). In concert with data in the literature, the mortality rate (0.68%) not even

T a b l e  I

Distribution according to indication of patients operated by P S V  
Mortality, recurrences 

No. of cases: 727

Indication No. of cases Deaths Recurrences

Chronic duodenal ulcer 450 2 27
Stenosing duodenal ulcer 134 1 17
Perforation 75 1 —
Haemorrhage 45 1 6
Ventricular or double ulcer 23 — 1

TOTAL 72 »(•88%) 46(6.3%)
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reaching 1% has proved the low risk of the operation, which is, at the same 
time, its greatest advantage as opposed to traditional operations. The recur­
rence rate of 6.3% is an acceptable incidence rate, which can be ascribed to 
the standardized technique detailed above. The detailed clinical results are 
going to be reported and evaluated in a separate paper.

Follow-up of the operated patients, as revealed by our five-year follow-up 
examination, showed almost in 90% (excellent and good) results according to 
groups I to II of Visick’s classification [3].
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Testicular Ultrastructure
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T he effec t o f orchiopexy perfo rm ed  before p u b e r ty  on th e  te s tic u la r  u l t r a ­
s tru c tu re  in  sex u a ly  m a tu re  in fe rtile  m en  h ave  been  levels, as well as a n  an a ly s is  
o f perm o g ram  an d  k a ry o ty p e  w as ca rried  o u t. I t  w as found  an  e leva tion  of F S H  
an d  L H , w hile T  levels were decreased . D istu rb an ces in  th e  u ltra s tru c tu re  o f a ll 
te s tic u la r  cell types-germ , Serto li a n d  L eydig  cells a re  re la ted  w ith  th e  sm o o th  
an d  rough  endop lasm ic  re ticu lu m  a n d  m ito ch o n d ria  as well. I t  is concluded  th a t  
th e  a p p lic a tio n  of o rchiopexy in  8 -1 0  y ea rs  old c ry p to rch id  boys h ave  no c u ra tiv e  
effect on th e  descended  testes.

Cyptorchism, a congenital anomaly carries a high risk of infertility in 
adulthood even if unilateral [6, 8]. The alterations in cryptorchid testis are 
concerned not only the seminiferous tubules but the interstitial Leydig cells 
as well [4, 5]. Application of different medical treatment (hormonal therapy 
or surgical operation) puts forward the problem of assessment their efficiency. 
In the literature many dogmatic statements exist about cryptorchidism and 
its treatment, reflecting subjective opinions more than scientific data [6]. 
Medical treatment by means of classic orchiopexy is always recommended if 
the testis is located in the inquinal canal. The operations seem to be clinically 
successful, but subsequent morphological studies of the operated testes are 
sorce [1, 3].

The aim of the present work was to study the effect of orchiopexy per­
formed before puberty on testicular ultrastructure in sexualy mature patients 
and to compare it with their endocrinological state.

Material and methods

The testicular material was obtained by the method of Vilar [14] from 
3 healthy men who had normospermia and 6 men aged 19-26 years who had 
aspermia and sterility. The sterile men have suffered from unilateral unde­
scended testes and orchiopexy has been performed before puberty (8-10 years). 
The specimens were fixed in phosphate-buffered 2.5% glutaraldehyde and
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T a b l e  I

Testosterone
ng/ml

FSH
mXJ/ml

LH
mU/ml

Control (average) 
Patients Age Age of 

operation

476.6 10.31 7.61

1. A.R. 10 364 39.5 16.7
2. S.G. 9 93 50.4 19.5
3. D.V. 10 125 65 24.8
4. A.F. 10 320 17.3 13.8
5. E.A. 8 236 19.1 17.2
6. V.P. 9 258 23.2 18.3

postfixed in 2% 0 s 0 4. The samples were embedded in Durcupan, semithin 
sections were stained with toluidine blue/borax, while ultrathin sections were 
contrasted according Reynolds [9]. The observations were carried out with 
Op ton 109 electron microscope.

The results on FSH, LH and testosterone levels are summarized in 
table I.

The analysis of spermogram showed azoospermia, reduced ejaculate vol­
ume (average 2.2 ml), with normal pH and viscosity. Cytogenetic study indi­
cated normal karyotype in all patients.

A semithin sections reveals longitudinal and cross sections of the semi­
niferous tubules, lined by an epithelium that comprised two cathegories of cells 
the germ and Sertoli cells. The lamina propria was considerably thickened. 
The germ cells present did not include all maturational types. In some tubules 
there were Sertoli cells only or Sertoli cells and spermatogonia, while in others 
the spermatogenesis proceeded as far as the primary spermatocytes and sperma­
tids. The interstitial space was composed of Leydig cells, fibroblasts, ma­
crophages and mast cells.

Germ cells. Among persisting spermatogonia a pale type. A cells were 
predominant whereas a dark type A and type В were rarely seen. The 
primary and secondary spermatocytes did not differ from normal ones. The 
spermatids in Golgi, cap and maturation phase were to be seen in some tubules, 
but very often immature spermatide were situated in the lumen without any 
contact with Sertoli cells (Fig. 1). Degenerating germ cells were encounted 
in large numbers within the seminiferous tubules (Fig. 2).

Sertoli cells. I f  the tubules consisted of Sertoli cells only or Sertoli and 
spermatogonia, the Sertoli cells appreared as oval cells with non-lobulated 
nuclei. Their typical inclusions and junctional specializations were absent and 
Sertoli cells were similar to immature Sa-Sb type described by Hadziselimovic 
[4]. If however a primary spermatocytes were present in the tubulues, the
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F ia . 1. S perm atid  in  cap  p h ase  w ith o u t a n y  c o n tac t w ith  S erto li cells, x  7000 
F ig . 2. P y k n o tic  nuclei of th e  d eg en era tin g  germ  cells (arrow s). S erto li cell cy to p la sm

is vacuolized. X 3000
F ig . 3. Sertoli cell cy to p lasm  w ith  d ila ta tio n  an d  h y p e rtro p h y  of S E R  an d  R E R .

X 3000
F ig . 4. N etw ork  ap pearance  of L eyd ig  cell cy to p lasm  and  d eg en era tin g  m ito ch o n d ria

(arrow ). X 30 000
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Sertoli cells appeared as mature ones. The nucleus was lobulated and nucle­
olus was composed by three parts: pars amorpha, granularis and fibrilaris. 
The cytoplasm was damaged in different degree even in the same biopsy. 
A dilatation and hypertrophy of smooth and rough endoplasmic reticulum, 
disruption of the outer or inner mitochondrial membrame and crista swell­
ing were often visrible (Fig. 3). Variously shaped osmiophilic inclusions 
either solitary or in membrame-limited complexes and lipid droplets were 
found in the basal cytoplasm. Abundance of tonofilamentes was seen peripher­
ally in the cytoplasm, as well as dilatation of the extracellular space between 
adjacent Sertoli cells.

Leydig cells. Apart from well preserved Leydig cells, there were many of 
them with atypical morphology: the nucleus was strongly lobulated with dense 
karyoplasm. In addition the cytplasm was heavily vacuolized with a network 
appearance. The mitochondria were found to consist of roughly granulated 
matrix with closely outlined cristae displaying sings of pigment (myelin) degen­
eration (Fig. 4).

Discussion

The results presented suggest that the spermatogenesis in orchiopexian 
testis is damaged in all patients. In general, the morphology of the testis is 
similar to the cryptorchid ones [7]. In all patients the majority of seminiferous 
tubules consists of wide destructive zones. In addition, the seminiferous tubules 
of Sertoli-cell only syndrome patients do not contain germ cells. As is known, 
subjects with Sertoli-cell-only syndrome display elevated FSH level. This ele­
vation has been attributed to distrubance of the FSH feedback mechanism, 
which in turn, has been explained up to now by deficient production of an 
inhibiting factor, reflecting the damage to the germinal epithelium [10]. In 
our cases an elevation in FSH levels could be established in all the patients 
with azoospermia. I t was shown, that seminal fluid of azoospermie patients 
contained no inhibin [12].

The ultrastructural alterations of Leydig cells concern the smooth en­
doplasmic reticulum which became vasuolized and mitochondria which show 
myelin degeneration. As it is accepted the cholesterol is synthesized in the 
smooth ER, while mitochondria exhibit the side-chain cleavage enzymes 
whichconvert cholesterol to pregnenolone [10], and the smooth ER is respon­
sible for the transformation of pregnenolone to testosterone [2]. Probably the 
alterations in Leydig cell ultrastructure in our patients resulted in a suppression 
of testosterone synthesis, confirmed by radioimmunoassay.

The results from this study indicate that the application of orchiopexy 
in 8-10 years old cryptorchid boys has no curative effect on the descendent 
testes. Our results put forward again the problem about the suitable time of

Acta Chirurgica Hungarica 32, 1991



Y. Marlinova et al. : Effect of orchiopexy on human testicular 157

the orchiopexy. According to Gaudio et al. [3] the operation should be carried 
out at the age of two: Sizonenco et al. [13] recommended that surgery should 
be performed between 5 and 7 years of age, if the medical treatment has failed; 
while Scorer, one of the foremost experts on cryptorchidism wrote already in 
1967 that the best moment for such an operation is the first year.
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O ur Experiences with the Management 
of Pyogenic Liver Abscesses by  Percutaneous 

Transhepatic Puncture 
and Permanent Drainage Guided 

by Com puted Tomography
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N ag y v árad  té r  1, H u n g a ry  an d  2A. V. V ishnevskii Surg ical In s ti tu te , SU -113811, 

В  S erpuchovskaya  p ro sp ek t 27, M oscow, U SSR

(R eceived : J a n u a ry  25, 1990)

T h ir ty - th re e  p a tie n ts  w ith  pyogenic liver abscess w ere tre a te d  b y  p e r ­
cu taneous tra n sh e p a tic  p u n c tu re  or p e rm an en t d ra in ag e  betw een  th e  p e riod  of 
1, J a n u a ry  1985 an d  31, D ecem ber 1990. T he closed p u n c tu re  or d ra inage  re su lted  
in  th e  com p le te  reco v ery  of 26 p a tie n ts  (26/33 =  78 .8% ). Surgical in te rv e n tio n  
w as m ad e  6 + 5  d ay s  follow ing closed d ra in ag e  in  7 cases (7/33 =  21.2% ). A fte r  
p ercu tan eo u s  in te rv e n tio n  com plications ensued  in  fou r p a tie n ts  (4/33 =  12.1% ). 
one p a tie n t d ied  (1/33 =  3% ). S o lita ry  abscess occurred  in  24, w hile m u ltip le  
in  9 p a tie n ts . B ased  on  th e  a u th o rs ’ experiences, th e y  consider th e  closed p e r ­
cu taneous p u n c tu re , o r d ra inage  guided by  co m p u ted  to m o g ra p h y —prov id ed  t h a t  
p ro p er sh ills an d  facilities a re  av a ilab le— th e m  does n o t enab le  in  a ll cases th e  
precise p reo p e ra tiv e  d iagnosis even  desp ite  its  richness of d e ta il. I n  o rder to  reduce  
u n ce rta in tie s  an d  to  estab lish  a n  accu ra te  d iagnosis, H e rb e r t e t  al. [13], M cCorrcel 
e t al. [6] a n d  P e re ra  e t  al. [22] proposed th re e  c rite r ia  to  be  m e t before e s tab lish in g  
th e  d iagnosis o f pyogenic  liver abscess. A ccord ing  to  th e  a u th o rs  th e  cond itions 
fo r accep tin g  th ese  c r ite r ia  can  be sum m arized  as follows:

1. O n th e  U S ex am in a tio n  of th e  liver, echo-free or echo-poor regions can  
be seen w ith  increased  back g ro u n d  echoes. CT verfies a n  inhom ogeneous, c ircu m ­
scribed o r irreg u la r-sh ap ed , b lu rred  focus of finely  defo rm ed  con tours being 
hypodense  in  c o n tra s t w ith  th e  env ironm en t. O n a d m in is tra tio n  of c o n tra s t 
m edium , th e  change is su rro u n d ed  by  a  hy p erd en se  border, an d  o th e r causes fo r 
th e  above ch an g e  can  be excluded .

2. V erifica tion  o f th e  presence of pus (by percu tan eo u s p u n c tu re  or su rgery ) 
from  th e  liv e r b iopsy.

3. T h e  neg a tiv e  re s u lt o f serological te s ts  ch a rac te ris tic  of am oebic infection .
CT a n d  U S  ex am in a tio n s  h av e  opened u p  new  v is ta s  n o t on ly  in  estab lish ing

diagnosis b u t  also  in  th e  m an ag em en t of th e  disease. T he  closed percu tan eo u s 
a n  effective m e th o d  in  th e  m anagem en t of liver abscesses.

L iver abscesses belong to the rare changes. The incidence rate of re­
cognized cases in the countries of temperate climate is 0.001-0.008 [5, 20]. In 
autopsy materials it occurs at a rate of 0.32-1.0% [18]. The prognosis of 
pyogenic liver abscesses is currently very serious. The mortality rate is 95- 
100% without treatment, while it is about 30% with up-to-date surgical 
therapy [22, 28]. According to Gerzof et al. [10], in 601 patients collected by
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23 authors, the average mortality rate was 26% (156/601). The lethality in 
solitary abscesses ranged between 0 and 58%, while in multiple abscesses 
between 29 and 95%. The prognosis of pyogenic liver abscesses is defined, 
besides the underlying disease, primarily by rapid and accurate diagnosis and 
an immediately started complex therapy. Diagnostic errors at the onset of 
the disease reach 50 to 60% [6, 28]. In the recent decades, the extensive use 
of up-to-date imaging procedures—the 3rd generation axial tomography (CT) 
and of the high-resolution real-time sonographic (US) equipments—have of­
fered a new possibility for the rapid and accurate diagnosis of the dis­
ease. The visual information obtained by puncture or drainage guided by 
CT or US has gained ground nowadays in the treatment of pyogenic liver 
abscecces [30]. In the present paper the experiences with percutaneous trans- 
hepatic puncture and drainage guided by CT in 33 patients are reported. In 
establishing an accurate diagnosis of the abscesses, the internationally ac­
cepted protocol detailed above was followed. Since amoebic liver abscess oc- 
cured only sporadically in the population attended by the two Institutes, no 
serological tests were performed for the exclusion of amoebic infection.

Material and method

In the 3rd Department of Surgery, Semmelweis University School of 
Medicine and in the A. V. Vishnevskii Surgical Institute in Moscow, a total 
of 33 patients were treated by percutaneous transhepatic puncture or drainage 
for liver abscess during the period of January 1, 1990 to December 31, 1990. 
The male: female ratio was 13 to 20. Average age was 47 years, the youngest 
patient being 17, the oldest 76 years old.

The studies were carried out in both institutes by Somatom a DR-2 
Siemens third-generation computerized axial tomograph. Bacteriological and 
cytological (and if possible gas-chromatographic) studies of the discharge ob­
tained by percutaneous transhepatic puncture were performed for the isolation 
of aerobic and anaerobic bacteria and for the exclusion of tumour.

The technique of percutaneous transhepatic puncture or drainage ap­
plied by us is as follows.

1. After the precise localization of the abscess detected by CT or US, 
the site of introduction of the puncturing needle, its direction and the depth 
of puncture are defined with the help of metal “marker” needles placed on the 
skin (Figs 1, 2).

2. Puncture is made under sterile conditions in local anaesthesia, after 
an incision of 0.5 to 1.0 cm by using a Chiba or modified Chiba needle (diam­
eter: 0.3 to 0.7 mm). In case of successful puncture, attempts are made to
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F ig . 1. T om ogram  w ith  th e  densities of th e  th re e  “ m a rk e r” m e ta l needles p laced  on th e  sk in

F ig . 2. P u n c tu re  of a  so lita ry  abscess in  segm en t V II  of th e  liver (tom ogram  of th e
sam e p a tie n t)

completely aspirate pus and the above-mentioned examinations are made from 
the discharge. In case of a minor solitary abscess (0 <  3-4 cm), the cavity is 
filled, after complete aspiration of the discharge with an antiseptic solution 
(Betadin) or a broad-spectrum antibiotic also affecting anaerobes (third-gener­
ation cephalosporin derivative, aminoglycoside antibiotic, etc.).

In case of a large abscess (0 >  6-6 cm) double drainage was performed 
(Figs 3, 4, 6).
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F ig . 3. D ual d ra inage  of a n  abscess, 1 1 x 6  cm  in  size, in  h ep a tic  segm ents V , V I and  V II
(tom ogram )

F ig . 4. T he position  o f d ra in s  on  a  tom ogram

For permanent drainage a basket-tipped stilet catheter (diameter: 3 mm) 
is used. Introduction is made by Seldinger’s method. After removal of the 
guiding trocar, the tip of the catheter with a basket regains its original basket 
form thereby fixing the catheter tip in the abscess cavity.

In case of multiple abscesses, the two or three largest abscesses are 
drained simultaneously (Figs 6, 7).

3. The catheter is sutured to the skin. The patient receives parenterally 
a broad-spectrum antibiotic from the start of he intervention, which is modi­
fied in view of the results of the bacteriological studies.
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F ig . 5. L ocalization  of d ra in  tu b e s  in  a  la te ra l view  tom ogram

F ig . 6. T om ogram  of a  m u ltip le  cholangiogenio liver abscess. O ne of th e  large abscesses
in  segm en t IV  is d ra ined

4. The abscess cavity is lavaged continuously (dual drainage) with an 
antiseptic or antibiotic solution. Control study is performed depending on the 
clinical picture by US or CT. In case of need, puncture of the residual or recur­
rent abscess is repeated (Figs 8, 9, 10).

The drain tubes are held in place, depending on the change of the clinical 
picture as well as on the character of the discharge, for 12 to 14 days. Aimed 
antibiotic treatment is continued for additional 7 to 10 days after complete 
afebrility and a clinically symptom-free state. Healing of the abscess is fol­
lowed up by CT or US. Temporarily, the patients are controlled by US every 
three to six months.
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F ig . 7. C a th e te r  in tro d u ced  in to  an o th e r abscess in  segm en t V II. (D rainage of th e  tw o  
la rgest abscesses were perfo rm ed  sim ultaneously)

F ig . 8. A  sm all abscess still n o t in te g ra te d  in to  segm ent V

Results

Percutaneous transhepatic puncture or drainage guided by CT was made 
in 33 patients in a total of 40 cases. Solitary abscess occurred in 72.7% (24/33), 
multiple abscess in 22.3% (9/33) of the patients. The underlying diseases leading 
to the development of abscesses as well as the aetiological factors are shown in 
(Table I).
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F ig . 9. C on tro l tom ogram  ta k e n  11 d ay s  la te r . T he tw o large abscesses h ave  healed , th e  
d ra in  tu b e s  w ere rem oved . T he sm all, n o t y e t healed  abscess in  segm en t V h as been

asp ira te d  by  p u n c tu re

F ig . 10. R em o v a l of d ra in  tu b es  w ith o u t an y  sign of th e  presence of abscess a f te r  p u n c tu re . 
T he p a tie n t h as recovered , regu lar tom ogram

More than two-thirds of the abscesses were cholangiogenic (22/33 = 6.9%). 
In three cases the abscesses were due to portal bacteriaemia (3/33 = 9%), in 
one case to sepsis following extraction of carious teeth. “Cryptogenic” ab­
scesses of unknown origin were found in six cases (6/33 = 18.2%). In 40% of 
the patients (13/33 = 39.4%) underlying or accompanying diseases (tumour: 3,
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T a b l e  I

Aetiological factors and way of development of abscesses 
(n =  33)

Way of development Underlying disease of patients % Total (%)

Biliary duct Cholelithiasis б 16.2
Choledocholithiasis 8 24.2
Iatrogenic  bile duct stenosis 1 3.0 69.8
S tric ture  of papilla of V ater 2 6.1
Chronic pancreatitis 2 6.1
T um our of pancreatic head 1 3.0
Liver cyst suppuration 
Suppuration  after liver

2 6.1

resection 2 6.1

TOTAL 23 79.8

Colonic diverticulitis • 1 3.0
Portal vein Perforated  appendicitis 1 3.0 9.0

Septic abortion 1 3.0

TOTAL 3 9.0

H epatic artery Sepsis (extraction of carious 
teeth) 1 3.0 3.0

Unknown U nknow n 6 18.2 18.2

TOTAL 33 100.0 100.0

diabetes mellitus 8, change requiring steroid treatment: 2) with a disposition 
to development of abscess were also present.

Bacteriological and cytological studies of the discharge obtained by 
puncture were carried out on each occasion (Table II).

One pathogen was identified in one-third of the cases (10/33 = 30.3%). 
Two bacteria were identified also in 10 cases. In seven instances (7/33 = 21.2%) 
three, while in three cases (3/33 = 9%) four different bacteria were isolated 
(Table III).

Haemoculturing was made in 14 cases (14/33 = 42.4%) Positive results 
were obtained in eight cases (8/33 = 57.1%) Pathogens cultured from the 
abscess and the blood corresponded with each other. In two cases two bacteria 
were isolated from the haemoculture, i.e. E. coli, Pseudomonas aeruginosa as 
well as Staphylococcus aureus.
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T a b l e  II
Results of bacteriology and cytology 

(n =  33)

No. of isolated bacteria
Absolute no.

Patients

%

One bacterium 10 30.3 30.3
Two bacteria 10 30.3
Three bacteria 7 21.2 67.6
Four bacteria 2 6.1
Negative culture 3 9.1 9.1
One bacterium -|-tum our cells 1 3.0 3.0

TOTAL 33 100.0 100.0

T a b l e  III
Types and the number of occurrence of bacteria

Types of bacteria Absolute number of occurrences

Gram-negative Escherichia coli i s
Pseudomonas aeruginosa 13
Proteus mirabilis 8
Proteus morganii 1
Enterobacter 3
Bacteroides 2
Not classifiable accurately 2

Gram-positive Staphylococcus aureus 5
Staphylococcus epidermis 1
Streptococcus alpha-haemolyticus 2
Enterococcus 5
Streptococcus faecalis 5
Peptostreptococcus 5
Not classifiable accurately 2

Puncture and drainage guided by CT were successful in 23 patients 
(23/33 = 67.9%). Septic fever disappeared 24-48 h after the intervention, the 
clinical picture improved and CT or US studies verified the diminishing of 
the abscess(es). Nineteen patients of those treated by closed therapeutic 
puncture or drainage had solitary, while 5 multiple abscesses. The total number 
of interventions was 24 (Table IV).

Following a technically successful drainage, one patient died of symptoms 
of hepatic coma (91/33 = 3%). The nursing time of patients treated by drainage

Acta Chirurgica Hungarica 32, 1991



168 M . Ihász et cd.: Our experiences with the management of pyogenic liver abscesses

T a b l e  IV

Types of interventions and abscesses, complications and mortality
(» =  33)

Type of intervention Patient
Abs.

no.
%

Type of abscess 
Solitary Multiple Complication Mortality

Therapeutic drainage 13 39.4 8 5 4 1
T herapeutic puncture n 33.3 11 — — —
P repara to ry  or diagnostic 

puncture or drainage 9 27.3 5 4 — —

TOTAL 33 100.0 24 9 4(12.1%) 1(3%)

T a b l e  V

Causes, types and distribution of operations

Cause of operation Type Distribution 
Absolute no. %

Tumour cells a t cytology Lobectomy of le ft side 1 3.0
Persisting abscess cavity Atypical wedge-resection 2 6.1
Multiple abscess E xternal decompres­

sion -f- local liver 
perfusion
via recanalized umbili-

cal vein 1
via portal vein 3 18.2
via hepatic artery 2

Peritonitis after 
percutaneous drainage Abdominal drainage -\- 

peritoneal lavage 1 3.0

TOTAL 10 30.3

was between 84 d: 45.8 days, the average diameter of the abscesses was 
9.5 dr 3.7 cm. The nursing time of patients treated by puncture was 22.5 d; 9.3 
days, the average diameter of the abscesses was 3.9 d: 2.6 cm.

Following 40 invasive interventions in 33 patients, complications arose 
as a result of puncture in four cases: in one of them permanent biliary fistula, 
in two slipping out of the drain tubes, while in another purulent peritonitis 
after drainage.

For failure of closed percutaneous puncture or drainage (or complication 
due to invasive intervention) 10 patients had to be operated (10/33 = 30.3%) 
(Table V).
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In one case the cytological examination of the discharge verified tumour 
cells, the patient recovered after lobectomy of the left side. In two patients, 
following successful drainage, the abscess cavity persisted even after 10-11 days 
following the intervention. After detoxication, the operation—extirpation 
of the thick-walled abscess by atypical wedge-resection—was performed at an 
elected time. In six patients the operative solution was aimed antibiotic 
perfusion because of the multiple abscesses: in one case via the recanalized 
umbilical vein, in three, via the portal vein, and in the other two cases through 
the hepatic artery. In one case, after introduction of the percutaneous drain 
tube purulent peritonitis developed. At surgery, purulent peritonitis was due 
to discharge escaping from the puncture track in the left paracolic region. 
Drainage of the abdominal cavity and peritoneal lavage were performed. 
The percutaneously introduced drain tubes, being in good position, were not 
removed. The patient recovered after wound suppuration.

A patient with multiple abscesses (not listed in the above table), recov­
ered after the combination of two invasive interventions. The two largest of 
the cholangiogenic abscesses due to residual biliary stone were drained. 
After stopping of the septic state, the biliary stone maintaining the abscess 
was removed by endoscopic papillotomy. The residual small abscess was 
eliminated by percutaneous puncture. Healing was uneventful [8] (Figs 
6, 7, 8, 9).

Discussion

The aetiological factors playing a role in the development of pyogenic 
liver abscesses have by now changed considerably. According to Ochsner et al. 
[20], about 45% of the abscesses were due to portal bacteriaemia still up to 
1938. Within this pylephlebitis due to acute appendicitis had a share of 77%. 
As a result of a “more aggressive’’ surgical treatment, by 1945 this ratio 
decreased to 12%, while from the 60s onwards, to 0.005% [27].

Abscesses developing after pylephlebitis due to acute appendicitis are 
mostly multiple ones and in about one-third of the cases—also in case of other 
abdominal abscesses of different origin—the pathogen is E. coli occurring 
most often in combination with anaerobic bacteria [25]. Presently, the fre­
quency of pyogenic liver abscesses due to portal bacteriaemia is estimated 
at 18% [3, 18]. In most cases acute inflammatory changes of the gastrointes­
tinal tract (acute diverticulitis, acute necrotizing pancreatitis, etc.), as well 
as intra- or postoperative infections may lead to liver abscess, particularly 
if other factors disposing to abscess formation (like diabetes mellitus, acute or 
chronic hepatitis, diseases requiring immunosuppressive treatment, etc.) 
promote this [14]. Liver abscess is nowadays cholangiogenic in origin. Its ratio 
has been assumed to be 50-70% [16, 18]. As a result of systemic bacteriaemia,
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the ratio of pyogenic liver abscesses arising through the hepatic artery has 
decreased from the 70ties to 1-3% [18].

The essence of the complex treatment of liver abscesses is the elimination 
of the abscess and a systemic (in multiple abscesses, isolated perfusion of the 
liver) and prolonged antibiotic treatment [7, 8]. Up to the end of the 70s the 
generally accepted principle had been the surgical exploration of the abscess 
[12, 17]. In solitary abscesses the extensive exposure of the abscess cavity, 
the emptying of pus and of the necrotic tissues and the ensuring of the free flow 
of the discharge were aimed at. In multiple abscesses, with the cholangiogenic 
origin verified, attempts were made to ensure bile flow by biliodigestive 
anastomosis (surgical drainage relieving the bile tract, etc.) combined with 
local antibiotic perfusion of the liver.

The earlier view of Rubin et al. [24] that “prolonged antibiotic treatment 
and aggressive surgical drainage are the cornerstone of effective treatm ent. . .” , 
is subject to controversy. The mortality rate is 7-44%, with the number of 
postoperative complications reaching 25-52% [4, 27]. The causes of the high 
morbidity and lethality of surgical interventions include late diagnosis, the 
traumatizing intervention on the patient otherwise also of a bad general 
condition, the difficulties in the exact localization and intraoperative detection 
of the abscesses (in lack of US), and postoperative surgical complications 
(recurrent intraabdominal abscesses, wound suppuration) [23].

With the extensive use of up-to-date diagnostic imaging procedures and 
the possibility of radiological interventions the range of surgical indication 
has changed considerably. Currently, the classical surgical exploration and 
drainage are considered justified only if there is an absolute indication, also 
otherwise, of acute abdomen (diverticulitis causing peritonitis, abscess perfora­
tion, etc.) [23]. Operation is also justified if closed percutaneous aspiration has 
failed. If, after a successful percutaneous intervention, 48-72 h later, the 
clinical picture has still not improved, or the abscess has not diminished 
after 2-3 weeks, surgical intervention is indicated. If the abscess is connected 
via a fistula with some kind of hollow organ, surgery is indicated only with the 
fistula becoming chronic, with a wide duct, and without any hope of sponta­
neous closure [19, 21, 28]. If the abscess is blocked by an obstacle to bile flow, 
in elected cases, this obstacle can be solved by endoscopic papillotomy as also 
illustrated by the case mentioned in our material. If the obstacle to bile flow 
cannot be solved endoscopically, operation is recommended to be performed at 
the chosen time. In this case percutaneous transhepatic puncture or drainage 
may play a role in preparing the operation [8, 28]. In some 30% of the cases, 
elective surgical drainage may become necessary [23].

Currently, first of all closed percutaneous transhepatic puncture or 
permanent drainage guided by CT or US are recommended for the management 
of liver abscess [1, 9, 10, 11, 14]. The treatment by percutaneous puncture and
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aspiration of pus of pyogenic abscesses is known. McFadzean et al. [15] were 
the first to report on the curing of 14 patients with liver abscess. Pus was 
aspirated from the abscess, then the cavity was filled with penicillin and 
streptomycin. Their patients recovered. However, closed percutaneous puncture 
and drainage guided by CT and US have been extensively used only from the 
from the 80ties onwards. The intervention has dual advantage: it is of diag­
nostic value and of therapeutic effect. If pus can be obtained from the change, 
it may confirm and make more precise the diagnosis. I t becomes possible to 
carry out an accurate bacteriological examination, to establish the sensitivity 
of bacteria to antibiotics and to administer aimed antibiotic treatment. 
The toxic effect of purulent focus(foci) as well as the possibiity of the haemato- 
genic dissemination of bacteria decrease [10, 11, 13, 22]. In case of a solitary 
small abscess, even a single puncture may lead to complete recovery. If needed, 
it can be repeated or transformed into percutaneous drainage. In solitary 
large abscesses (0 <  5-6 cm), if the obtained discharge is thick, fragmented or 
is more than 100 ml, a permanent drainage is indicated already on the first 
intervention [25]. In large abscesses, it is appropriate to use a dual drainage, 
to enable the continuous antibiotic or antiseptic lavage of the abscess cavity 
[8, 28]. Multiple or multilocular abscesses do not mean a contradiction either. 
If there are two or more abscesses, their drainage or the locally and parenterally 
administered aimed antibiotic treatment are the recommended procedures [28].

The absolute contraindications to percutaneous catheter drainage are 
free abdominal fluid and Echinococcus infection. Haemophilia of various 
origins can be considered only a relative contraindication [28]. In our material 
no tendency to bleeding of an extent to contraindicate percutaneous inter­
vention was observed.

The complications of percutaneous transhepatic puncture guided by CT 
are rare. The most serious are chest empyema developing after an intervention 
performed with inadequate technique following a diaphragmatic injury, or 
peritonitis due to pyorrhoea from the puncture track. Bleeding and bile flow 
infrequently occur, which heal as a result of conservative treatment. Perfora­
tion of a hollow organ also occurs rarely. In the collected material of Mueller 
et al. [19] it occurs at a rate of 2.8%. In two cases the small intestine, in four, 
the duodenum, while in five the stomach was injured, but surgical intervantion 
had to be made only in two of them. The most frequent complication was the 
febrile state after the intervention, which is supposed to be due to bacteriaemia, 
but which is only transitory. Therefore, this intervention is performed under 
antibiotic protection. A technical complication of minor importance, charac­
teristic first of all of the initial period could be the premature slipping out of the 
catheter.

Based on our own experiences and the literature, in our opinion, percu­
taneous, transhepatic puncture and drainage guided by CT open up new vistas
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in the therapy of bacterial liver abscesses. By using it, there is a possibility for 
the rapid and accurate diagnosis of the abscesses and, in possession of the 
adequate experience—partly as an alternative to surgical intervention—it may 
lead to complete recovery even when performed in itself.
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Between 1976 and 1988 authors encountered 44 pregnancies in  26 women 
who had had  chronic renal disease and unim paired renal function before the 
conception. Com plications during pregnancy and the outcom e of pregnancy were 
studied. There were 5 spontaneous abortions between th e  11th and 20th weeks 
of gestation, 1 therapeu tic  abortion, 3 stillb irths a t  weeks 28, 32 and 33, 6 neonatal 
deaths a t  age of 26 to  35 weeks, 11 preterm  newborns, 35 live births, 9 in fan ts 
w ith in trau terine grow th re ta rda tion  including 4 preterm  newborns and 1 feta l 
m alform ation and 2 cases w ith prem ature rup tu re  of th e  fetal m em branes. The 
pregnancies were com plicated w ith anaem ia in 23 cases, w ith urinary  tra c t  infec­
tion  in  19, w ith  hypertension in 16, w ith proteinuria in  12 and w ith edem a in 
11 cases. Increase in  the serum  creatinine value during pregnancy was found in 
6 cases. These d a ta  indicate th a t  th e  pregnancy in patien ts with chronic renal 
disease who had norm al renal function before the  planned conception, is accom ­
panied with increased risk  for both the m other and child.

Pregnancy in women with chronic renal disease is accompanied by and 
increase in the perinatal fetal morbidity and mortality and by the development 
of maternal complications [9, 11, 12, 17]. Some authors consider the occurrence 
of pregnancy in patients with renal disease hazardous [5, 14], others believe 
that the outcome of pregnancy is mostly determined by the development of 
renal failure and hypertension irrespective of the histological type of renal 
disease [1, 10, 11, 13].

This study was aimed at evaluating the fetal or obstetrical and maternal 
complications in the pregnant women with history of chronic renal disease.

Patients and methods

44 pregnancies were managed in 26 patients with chronic renal disease at 
the 2nd Department of Obstetrics and Gynecology, Semmelweis University 
Medical School between 1976 and 1988. Medical records of the patients were 
reviewed and the data gained were analyzed from the point of view of maternal 
complications during pregnancy and delivery as well as of pregnancy outcome. 
Evaluated were the pregnancies of patients which had conceived subsequent
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to the diagnosis of renal disease. Patients who had had spontaneous and thera­
peutic abortions after the renal disease and had not delivered were excluded 
from the study.

Diagnosis of the renal disease was based on the medical history of the 
patients, and on clinical, laboratory, roentgenological and ultrasound findings, 
and in some cases on the histological examination.

Numbers of the patients and pregnancies in term of the renal diseases are 
summarized in Table I. Four patients had chronic glomerulonephritis. One of

T a b l e  I

Complications during pregnancy and delivery in  patients with renal disease

Renal disease Patients Pregnancies*
Serum crea­
tinine more 

than
1,0 mg/dl

Hypertension Edema Proteinuria Anemia
Urinary tract 

infection Cesareai
section

В P E

CGN 4 5 (3) 5 5 3 1
R TR 2** 1 l 1 1 l 1
PR D 2 3 1 1
CPN 3 6 (2) 3 4 4 l 1 l
CPN +  MNE 5 7 1 3 2 1 5 2 2 4
CPN +  UTM 7 11 3 (1) 3 4 3 9 5 1 4 3
MNE 3 3 1 2
UTM 2 2 1 1 1

Total 26 38 6 (6) 16 12 12 23 8 4 7 8

Percentage 100 15.8 (15.8) 42.1 28.9 31.6 60.5 50.0 21.0

* =  pregnancies ended in abortions are excluded 
** =  th is patient is identical w ith  one of the patients w ith  CGN

Abbreviations

CGN =  chronic glomerular nephritis, CPN =  chronic pyelonephritis, R T R  =  renal tran s­
p lan t recipient, PR D  =  polycystic renal degeneration, UTM =  urinary  tra c t m alform a­
tion , M NE =  m onolateral nephrectom y, B =  bacteriuria, P  =  pyuria, E  =  exacerba­
tion  of th e  pyelonephritis, ( ) =  num ber and percentage, respectively, of patien ts who 
were hypertensive before th e  pregnancy

these underwent hemodialysis and bilateral nephrectomy and subsequently 
received a living renal allograft from her mother. This patient was kept on 
continuous treatment with prednisolone, 150 mg per day, and azathioprine, 
100 mg per day. One year following the transplantation she became pregnant. 
Two patients had polycystic renal degeneration revealed some years before the 
conception. 15 women suffered from chronic infectious pyelonephritis of 1 to 
10 years’ duration. Before pregnancy, 5 of them underwent monolateral ne-
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phrectomy due to nephrolithiasis or nephritis aposthematosa. Of the 15 women 
7 had urinary tract infection: 1 patient had bladder extrophy surgically 
corrected by removing urinary bladder and implanting ureters into the colon;
1 had bilateral vesicoureteral reflux; 2 had monolateral renal agenesis; 1 had 
monolateral hypoplastic kidney; 1 had a congenital horseshoe-kidney surgically 
corrected by monolateral nephrectomy; and 1 had ureteral stenosis in the 
monolateral hypoplastic kidney. Three patients were without evident pre­
disposing factors to pyelonephritis. Two women had renal malformations 
(monolateral dystopic kidney and monolateral renal agenesis, respectively) 
without any sign of complication, furthermore, 3 patients with history of the 
monolateral nephrectomy due to nephrolithiasis and tuberculosis, showed no 
sign of the complications before the conception.

Before pregnancy 4 women (2 with chronic glomerulonephritis and 2 with 
chronic pyelonephritis) had a history of hypertension (blood pressure over 
140/90 mm mercury). None of all women reported here started the pregnancy 
with a serum creatinine concentration above 1.0 mg/dl (88 pmol/l). Before 
the planned pregnancy all patients were subject to clinical and laboratory 
studies so that the desired pregnancy could or could not be medically 
advised.

All pregnant patients were managed with iron and folic acid, furthermore, 
all who had the signs of any urinary tract infection received antibiotics. 
When preterm labor presented, the patient was treated with tocolytics unless 
she had fever.

Preterm delivery was defined as that occurring before the 36th week of 
gestation; stillbirth as the death of a viable fetus after the 26th week; intra­
uterine growth retardation as an infant whose birth weight was more than
2 SD below the mean; edema as a weight gain more than 14 kg during preg­
nancy; proteinuria as the presence of protein in the urine; anemia as a hemo­
globin level lower than 110 g/1.

Results

Maternal complication in pregnancy (Table I )

Hypertension was present before pregnancy in 3 patients with chronic 
glomerulonephritis and in 3 ones with chronic pyelonephritis, and it worsened 
in all these cases. Seven patients (1 with chronic glomerulonephritis, 1 with 
renal transplant, 4 with chronic pyelonephritis and 1 with monolateral nephrec­
tomy) became hypertensive during the pregnancy. Since some of these patients 
had more than one pregnancies, hypertension was noted in 16 out of 38 preg­
nancies ending in delivery (42.1%). The hypertension during pregnancy 
proved to be severe (blood pressure more than 180/100 mm mercury) in 4 cases
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(10.5%). In all five pregnancies of patients with chronic glomerulonephritis the 
hypertension was present. Of 24 pregnancies of 15 women with chronic pyelo­
nephritis the hypertension developed in 9 cases (37.5%). The hypertension in 
pregnancy was easily controlled by antihypertensive drugs except for two 
patients with chronic glomerulonephritis. Edema was noted in 11 pregnancies 
(28.9). In two of them it was, however, of severe grade. Proteinuria was 
present in 12 pregnancies (31.6%). The serum creatinine level rose over 
1.0 mg/dl in the second half of pregnancy in 6 pregnancies of 4 patients (15.8%). 
I t  was 1.3 mg/dl in the patient with renal transplant, 2.1 mg/dl in a patient 
with chronic pyelonephritis complicated with monolateral nephrectomy, 
1.5 mg/dl in a patient with chronic pyelonephritis complicated with urinary 
tract malformation, and 1.2 mg/dl in the 1st pregnancy and 1.1 mg/dl in the 
2nd pregnancy of another patient with chronic pyelonephritis complicated 
with urinary tract malformation. Out of these 5 pregnancies the 1st one ended 
in preterm stillbirth, the 2nd one in a surviving term newborn with intrauterine 
growth retardation, the 3rd one in a surviving term newborn, the 4th and 5th 
ones in preterm newborns with neonatal death due to respiratory distress.

Anemia was noted in 23 pregnancies (60.5%). In 2 of them (5.3%) the 
hemoglobin concentration ranged between 81 and 99 g/1. One of these preg­
nancies ended in stillbirth and the other in preterm delivery.

Urinary tract infection occurred in 19 pregnancies (50.0%): asymptom­
atic bacteriuria was found in 8, pyuria in 4, and clinical exacerbation of the 
pyelonephritis in 7 cases. Among the latter pregnancies 2 ended in neonatal 
death of preterm infants, 1 in preterm stillbirth, and 1 in term newborn with 
intrauterine growth retardation. Four of the pregnancies, in which an exa­
cerbation was seen were coupled with hypertension in otherwise normotensive 
patients. Among the 4 pregnant patients who had pyuria in pregnancy, 
3 complications took place: one ended in preterm delivery, the other was 
complicated by intrauterine growth retardation and in the third one hyper­
tension presented. Ten fetal or obstetrical complications (stillbirth, preterm 
labor, neonatal death, intrauterine growth retardation) and 7 complications 
with hypertension were documented in the group of the pregnancies with 
urinary tract infection.

Outcome of pregnancy (Table I I )

Five pregnancies ended in spontaneous abortions between 11 and 20 
weeks of gestation (11.3%): 1 was in a patient with chronic pyelonephritis, 
2 occurred in a patient with chronic glomerulonephritis, and 2 were in another 
patient with chronic glomerulonephritis who later underwent renal transplanta­
tion. There was one therapeutic abortion performed in the latter patient due 
to renal failure before the hemodialysis therapy.
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T a b l e  II
Outcome of pregnancy in  patients with renal disease

Renal disease Pregnancies Live
birth

Still­
birth

Neo­
nat a 
death

Prematurity
Abor-
tion

Intrauterine
growth

retardation

Fetal
malforma­

tion

Premature 
rupture of 
membrane2 500 g 36 wk

CGN 10 5 1 1 5* 1 1
RTR l 1 1 1 l
PRD 3 3 1 1
CPN 7 5 1 2 4 4 1** 1 l
CPN -I- MNE 7 7 1 2 1 4
CPN +  UTM 11 10 1 3 5 4 1 1
MNE 3 3
UTM 2 2 1

Total 44 35 3 6 14 12 6 9 1 2
Percentage 100 79.5 6.8 13.6 31.8 27.2 13.6 20.4 2.3 4.6

* =  4 spontaneous and 1 elective aborations 
** =  spontaneous abortion 

wk =  weeks of gestation

There were 35 live births (79.5%), 12 of them occurred before the 36th 
week of gestation (27.2%). Birth weight of 14 newborns out of 35 was less 
than 2 500 g (31.8%). There were 3 stillbirths (6.8%) in the 28, 32 and 33 weeks 
of gestation, 1 in the patient with renal transplant and 2 in patients with 
chronic pyelonephritis. There were 6 neonatal deaths (13.6%) among the 
infants born to the mothers with chronic pyelonephritis, between 26 and 35 
weeks of gestation. Out of them 2 infants had intrauterine growth retardation 
and birth weights of 600 g and 1 000 g, respectively, furthermore, 2 of them 
had birth weights of 1 500 and 2 050 g and were born in seriously hypoxic 
state. Premature rupture of fetal membranes occurred in 2 pregnancies (4.6%) 
and it was associated with preterm delivery only in one case, just concerning 
the infant born to the mother with congenital bladder extrophy. Intrauterine 
growth retardation was seen in 9 cases (20.4%): 1 in a preterm newborn with 
stillbirth, 2 in preterm newborns with neonatal death, 1 in a term infant with 
malformation, and 1 in a preterm and 4 in term newborns.

Caesarean section was performed in 8 pregnancies at 37 and 40 weeks of 
gestation (21.0%).

Discussion

Using retrospective data this study has documented a series of pregnan­
cies in the patients with history of chronic renal disease. In contrast to other

Acta Chirurgica Hungarica 32, 1991



180 A .  P a jo r  et a l . :  P r e g n a n c y  in  w o m e n  w ith  ch ron ic  re n a l d is e a se

studies [10-12, 17] the particular aspects of the present series are the high 
proprtion of patients with chronic pyelonephritis and the unimpaired renal 
function before the conception.

In the present series, deterioration of mild grade in the renal function 
was found in 15.8% during pregnancy. In most women the worsening of the 
renal function was shown to reverse after the delivery [11]. Approximately in 
one third of the cases the pregnancy can, however, accelerate the progression 
of renal disease [10, 17]. Correlation was found between the elevated serum 
creatinine values before as well as during pregnancy and the increase in fre­
quency of both fetal and maternal complications [1]. Hypertension has been 
found to occur in 20.5 to 25% during pregnancy in the patients with chronic 
renal disease and with well-preserved or slightly impaired renal function 
[1, 11, 17]. In contrast, it was 56 to 64.7% in pregnancies of the women with 
marked renal failure [9, 10]. In the series presented here hypertension was 
noted in 15.8% before the conception and in 42.1% during the pregnancy 
despite the low frequency of impairing renal function.

Edema was found in 28.9% of the pregnancies and proteinuria presented 
in 31.6% in the above series. Proteinuria was reported to be present among 
pregnant women with chronic renal disease in even higher percentage in 
connection with mostly glomerular diseases and marked renal failure [10, 11].

Recurrent urinary tract infection during pregnancy has been noted in 
50% of the patients with elevated serum creatinine value and in 23% of those 
with chronic renal disease and with lower serum creatinine value [1]. In the 
present study its incidence amounted to 50.0%. I t is noteworthy that these 
patients when having more severe infection were afflicted also by hypertension 
and anemia as well as fetal complications.

There are several mechanisms in the patients with chronic renal disease 
which can result in anemia during pregnancy [2, 3]. Sometimes profound ane­
mia can also be noted in the pregnant women with renal insufficiency [9]. 
According to the present study anemia is the complication occurring most 
often during pregnancy in the women with chronic renal disease. This is of 
clinical importance because the anemia itself in pregnancy has been shown to 
be associated with an increased incidence of maternal and fetal morbidity and 
mortality [6, 7].

I t has been shown that also in the women with renal transplant hyper­
tension and the renal failure are the crucial predictors of pregnancy outcome 
[12], and 71% of the pregnancies in these women result in live birth of full- 
term infants [15]. In our study the pregnancy of the woman with renal trans­
plant ended in stillbirth of a preterm infant. There are some factors in preg­
nancy such as the development of hypertension and the elevation of serum 
creatinine value and the immunosuppressive treatment [16] which all may have 
contributed to the severe fetal growth retardation that finally resulted in
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stillbirth. Although it has recently been reported that the perinatal complica­
tion in the renal transplant recipients is rare except for the preterm labor [8].

The perinatal loss has been reported to significantly increase in the women 
with chronic renal disease [1, 9, 14, 17]. The neonatal death rate has been 
found to range between 4.9 and 6.6% [10, 11]. In the series presented above 
the latter one amounted to 13.6%. The stillbirth rate has been registered as
5.8 and 6.6% [10, 11] but we found it to be 6.8%. In women with chronic 
renal disease the prematurity rate has ranged from 11.0 to 60.8% [1, 9, 10, 11, 
17] and the rate of intrauterine growth retardation has been noted to be be­
tween 5.9 and 33.0% [10, 11, 17]. In the present study preterm infants were 
born in 27.2% and small for-gestational-age infants were seen in 20.4%. 
The wide scatter of the literature data referring to the fetal complications can 
be explained by the various types and severity of the chronic renal diseases as 
well as by the divergent obstetrical or neonatal care that made great strides 
during the past one or two decades, from the period of which the majority of 
the data were collected by the authors quoted. In this respect it is noteworthy 
to consider that the rate of Caesarean section, being 40.0% in the survey by 
Imbasciati et al [10], and being 21.0% in the present study, furthermore the 
rate of fetal loss, being 13.2% in the former and 31.7% in our studies, show an 
inversed proportion suggesting that the fetal loss might be reduced by in­
creasing the rate of Caesarean section in the high-risk cases even at the preterm 
gestational age. In any case, of clinical importance is the high incidence of low 
birth weight which principally predicts the neonatal morbidity and mortality 
and may have long-term health consequences, too [4]. In the above study, 
out of 9 cases with -perinatal loss the hypertension was present in 6, the anemia 
in 8, and the urinary tract infection in 8 pregnancies. These data point to that 
the maternal complications mentioned mostly determine the fetal outcome.

In conclusion, the present results indicate that the pregnancy of women 
with history of chronic renal disease is at high risk even in case that the renal 
function has been unimpaired before the conception.

References

1. Bear RA : Pregnancy in  patients w ith renal disease. O bstet Gynecol 4 8 : 13, 1976
2. B itron JD , Miller JB , Golomb HM: M egaloblastic anem ia during pregnancy. J  R epród

Med 79:186, 1977
3. C atehatourian R , F ried  W : H yporegenerative anem ia in  pregnancy. J  R epród Med

79:177, 1977
4. McCormick MC: The contribution  of low b irth  weight to  in fan t m ortality  and childhood

m orbidity. N  E ng  J  Med 372:82, 1985
5. Fairly  K F , W hitw orth  JA , K incaid-Sm ith P : Glom erulonephritis and pregnancy.

In : ed. K incaid-Sm ith  P , Methew TH , Becker EL, Glomerulonephritis, Yol 2, 
John  W iley, N ew  York, 1973, p. 997

6. Garn SM, R idella SA, Petzold AS, F alkner F : M aternal hem atologic levels and preg­
nancy outcomes. Semin Perinatol 5:155, 1981

Acta Chirurgica Hungáriái 32, 1991



182 A .  P a jo r  et a l . :  P r e g n a n c y  in  w o m e n  w i th  ch ron ic  re n a l d is e a se

7. G öltner E : H am atologische E rkrankungen  in  der Schwangerschaft. Gynäkologe 1 2 :62
1979

8. H ad i H A , Stafford CR, W illiamson JR , F adel H E , Devoe LD: P regnancy outcom e
in  renal transp lan t recipients: Experience of th e  Medical College of Georgia and 
review  of the literature . South Med J  79:969, 1986

9. H o u  SH, Grossmann SD, Madias N E : P regnancy  in  women w ith renal disease and
m oderate renal insufficiency. Am  J  Med 78:185, 1985

10. Im basc ia ti E , P ard i G, C apetti P , Am broso G, B ozetti P , Pagliari B , Pontieelli C:
P regnancy in  women w ith  chronic renal failure. A m  J  Nephrol 6:193, 1986

11. K a tz  A I, D avidson JM , H ay sle tt J P ,  Singson E , Lindheimer MD: Pregnancy in  wo­
m en w ith kidney disease. K idney I n t  78:192, 1980

12. K lockars M, Saarikoski S, Ikonen E , K uhlback  B : Pregnancy in  pa tien ts  w ith renal
disease. A cta Med Scand 2 0 7 :207, 1980

13. L indheim er MD, K atz  A I: K idney F unction  and Disease in P regnancy, Febiger,
Philadelphia, 1977, p. 146

14. M ackay ЕУ: P regnancy and renal disease: a  ten-year study. A ust NZ J  O bstet Gy­
naecol 3:21, 1963

15. R udolph  JE , Schweizer R T , B artus SA: Pregnancy in renal tran sp lan t patien ts: A
review. T ransplant 2 9 :26, 1979

16. S co tt J R : F e ta l grow th re ta rda tion  associated w ith imm unosuppressive drugs. Am
J  O bstet Gynecol 728:668, 1977

17. S urian  M, Im basciati E , Cosci P , B anti G, Barbiano di Belgiojoso G, Brancaccio D ,
M inetti L , Pontieelli C: Glomerular disease and pregnancy. A s tu d y  of 123 preg­
nancies in  patien ts w ith prim ary and  secondary glomerular disease. N ephron 
36:101, 1984

Acta Ohirurgica Hungarica 32, 1991



Acta Chirurgien Hungarica, 32 (2 ) ,  pp . 183—196 (1991)

Early Complications of Gastric Resection
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(R eceived: F e b ru a ry  5, 1991)

A nalyzing  th e  p a tie n t m a te r ia l of 506 p a tie n ts  w ith  gastric  resection , 
au th o rs  deal w ith  th e  e a rly  com plica tion  of resection, i t s  d iagnosis and  tr e a tm e n t. 
T hey  review  th e  com plica tions, th e ir  frequency  and  m o r ta l i ty  in  th e ir  ow n m a te ria l. 
A fte r opera tions m ad e  fo r tu m o u r, com plications o ccu rred  m ore freq u en tly  th a n  
a f te r  in te rv en tio n s because  of u lcer. T o ta l m o rta lity  w as 10 .2% . In  o rder to  red u ce  
m o rta lity  th e y  call a tte n tio n  to  th e  possib le p rev en tio n  o f com plications a n d  th e ir  
carefu l m anagem ent.

Billroth resection has been dating back to 100 years. Its extensive use 
has started by the introduction of the surgical treatment of ulcer (1855) this 
period mainly involving the first decades of our century. This implied, at the 
same time, the rapid spread and turbulent progress of gastric surgery. The 
technique of the operations has been perfected during the past decades, thus 
with its use—where indication was correct—increasingly better results could 
be achieved. Clinical experiences, however, have also verified that, despite the 
improvement of the operative technique, also resection has its non-desirable 
early and late complications. Several reports at home and abroad have dealt 
with the complications in recent years. Undoubtedly, the number of resections, 
mainly in the past decade, has decreased not only at home but also all over the 
world partly due to the extensive use of II2 receptor antagonists, and partly 
to that of various types of vagotomy introduced for the surgical treatment of 
duodenal ulcer. It probably accounts for the fact that reports on the complica­
tions of resection are scarce not only in Hungarian but also in international 
literature, despite its currently being a frequent surgical intervention. Contrary 
to general experience, in our material the number of gastric operations has 
markedly increased in the past years, which probably can be attributed to one 
of the profiles of our clinic (Fig. 1).

In view of the above, by analysing the 10-year material (1980-1989) 
of the 3rd Department of Surgery, Semmelweis University Medical School, 
we have dealt with the early complications of this operation.

Indications of the operation of the given period are shown in Table I.
The total mortality for the 506 cases was 10.2%. The mortality of the 

diseases calling for surgery are in the medium range of mortality statistics
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1 9 8 0  81 8 2  8 3  8 4  8 5  8 6  8 7  8  8  8 9

F ig . 1. The n u m b er an d  com plication  of g as tric  opera tions (1980-1989)

known from the literature (Table I) [18]. There were no deaths after the 139 
operations performed due to ventricular and duodenal ulcers. This can by 
all means be ascribed to the relatively low number of cases, because the mortal­
ity of resections for ulcer is also currently between 2 and 4% [2, 9, 18].

The distribution of gastric operations and the mortality of the various 
types of intervention are shown in Table II.

By early postoperative complications we mean those occurring after 
resections of various types and extensions. These, too, can be divided into two 
groups: the general or indirect complications (such as pneumonia, thrombosis, 
etc.), which can arise after each kind of operation, as well as the direct or

T a b l e  I

A nalysis of gastric operations (1980-1989) 
(n =  506)

No. of cases Deaths

Tumour 218 43.0% 28 12.8%

ventr. 68 (13%) 1 
Ulcer I 

duod. 71 (14%) ]
139 27.6% —

Perforation 112 22.2% 17 15.2%
Bleeding 37 7.3% 7 19.0%
TOTAL 506 62

Overall m ortality: 10.2%

Acta Chirurgica Eungarica 32, 1991



M . Ihász et al. : Early complications of gastric resection 185

T a b l e  I I
Distribution of gastric operations (  1980-1989)

Type of operation No. of cases Mortality

Billroth II 179 3 5 .4 % 17 9.5%
Billroth I 77 1 5 .1 % 1 1 .3 %
Subtotal resection 27 5 .3 % 1 3 .7 %
Gastrectomy 31 6.1% 4 1 2 .9 %
Suture 112 22.2% 17 1 5 .2 %
Ulcer ligation 10 2-0% 3 3 0 .0 %
GEA 23 4 .5 % 6 2 6 .6 %
Gastrotomy 2 —
Jejunostom y 1 1
Exploratory laparotom y 44 8 -7 % 8 1 8 .2 %

TOTAL 506 5 2

“surgical” complications connected with the gastric operation. This latter can 
be further divided into two groups: to early and late complications. Now we 
wish to deal with the general complications in detail.

Figure 2 analyzes the complications. It shows the frequency of “surgical” 
complications to be 18.3%, while that of “non-surgical” ones to be 19.3%.

The “surgical” complications occurring, in general, in the early post­
operative stage are demonstrated in Table III.

These complications, in some per cent, can be ascribed to the inappropriate 
operative technique, but other factors are at least as much important, like the 
nature of the associated disease, its complications, the magnitude of the inter­
vention, the general state, age, etc. The sooner the complication is detected, 
the more effective the treatment is going to be. This applies also to the deter­
mination of the necessity of reoperation and of the date of the intervention. 
Both require careful consideration and considerable surgical expertise.

No. of cases 506 

N o . of complications
191 (3777.)

" S u r g i c a l "  c o m p l i c a t i o n  " N o n - s u r g i c a l "  c o m p l i c a t i o n  

93 (№37.) 98  (19.37.)

MORTALITY :52 (10.27.)
F i g . 2 . A nalysis o f su rg ica l com plications (1 9 8 0 -1 9 8 9 )
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T a b l e  I I I

Early complications of gastric operations ( resections )

1. W ound suppuration, disruption
2. D uodenal stum p insufficiency: early, late (2-3%)
3. F is tu la  form ation
I .  Postoperative bleeding (1%) 

in tragastric , intraabdom inal
5. Postoperative pancreatitis, pancreas necrosis (1% )
6. A nastom osis insufficiency (1-2% )
7. Postoperative obstructive jaundice (0.6%) 

p rim ary , secondary
8. Postoperative passage disorder (2%)
9. R etrograde intussusception

10. Torsion o f the gastroenteroanastomosis
11. Postoperative enteritis necrotisans

T a b l e  IV

A nalysis of “ surgical” complications

No. of cases: 93 No. %

W ound suppuration, disruption 28 30.0
Passage disorder 28 30.0
Anastom osis insufficiency 15 16.1
Duodenal stum p insufficiency 10 10.7
In traabdom inal abscess 3 3.2
Postoperative pancreatitis 3 3.2
Pancreas fistula 2 2.1
Suture insufficiency (perforation) 2 2.1
Postoperative bleeding 2 2.1

TOTAL 93

In our own material, the “surgical” complications and their frequency 
were demonstrated in Table IV.

Analysis of lethal complications is shown in Table V.

1. Disorders of wound healing, disruption. The suppuration of laparotomy 
wounds, has not changed considerably even despite the spread of up-to-date 
instruments, in the past decades. Its frequency rate is 10 to 20%. After resec­
tion made for ulcer it is 9-13%, while after those for carcinoma it is 20-25%. 
[1]. The majority of infections arise intraoperatively, when due to carelessness, 
the contents of the gastrointestinal tract gets onto the abdominal wound. 
Several factors predisposing to wound infection are also known which are as
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T a b l e  V

Analysis of lethal complication 
(:n =  52)

* Cardiorespiratory insufficiency 27
* Duodenal stum p insufficiency 6
* H epatorenal insufficiency 3
* Renal insufficiency 3
* Infarction or pulm onary embolism 3
* Pneumonia 3
* Anastomosis insufficiency 3
* ARDS 1
* Suture insufficiency (perforation) 2
* Postoperative pancreatitis 2

TOTAL 52

follows: haematoma, local circulatory disorder because of the too tight sutures, 
destruction of the wound edges (rough use of retractors), hypoproteinaemia, 
diabetes, obesity, etc. The severity of infection may range from the emptying 
of a moderate seroma to a severe necrosis involving all layers of the abdominal 
wall. Infection accompanied by the known local symptoms generally develops 
already in the first postoperative week. These local symptoms may also be 
absent if the infection is superficial or the patient has been given antibiotics. 
Exploration should be made only to the level of infection. A more extensive 
exposure is necessary only in case of necrosis, or if a blind pouch (or pouches) 
occurs. In the former case necrectomy, in the latter one relieving incisions and 
insertion of drain tubes are required. In case of a spreading infiltration an 
aimed systemic antibiotic therapy is necessary.

Disruption can be partial, subcutaneous, when continuity of the skin is 
retained, and it can be complete when it involves all layers of the abdominal 
wall, with the prolapse of the abdominal organs, primarily of the small intes­
tines and the omentum. Dysjunction of the wound edges occurs in general 
between the 5th and 14th postoperative days. Disruption due to a technical 
error in closure of the abdominal wall is relatively rare. Of greater importance 
are the following: hypoproteinaemia, cachexia, anaemia, metabolic diseases, 
lack of factor XIII, infections, steroid or cytostatic treatment, abrupt increase 
in intraabdominal pressure (coughing). Disunion of the wound edges often 
occurs with profuse emptying of a serosanguineous discharge often following a 
coughing fit or vomiting. What to do depends on the degree of disruption. 
In case of a complete disunion of the wound edges, the abdominal wall should 
be closed immediately. This can be made layerwise or in one layer, with sutures 
placed through all layers. The row of sutures should also be ensured by reten­
tion sutures. With partial disruption and the abdominal cavity being closed
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towards the outside world—due to adherence of the intestines and the omentum 
—the wide straps placed over a sterile dressing to secure it and the use of an 
abdominal bandage may suffice. If prolapse of the abdominal organs does not 
occur, healing by second intention can be ensured. A similar procedure is 
followed if continuity of the skin is preserved. In case disruption can be attri­
buted to any of the above causes and it can be corrected, it should be replaced 
along with the administration of a broad-spectrum antibiotic.

In our material wound suppuration and disruption concurred in 30%, 
most often following resections due to carcinoma.

2. Duodenal stump-insufficiency. This is one of the most frequent local 
complications, making up, age-dependently, 20-25% of deaths occurring in the 
early postoperative stage [3,15, 16]. Its frequency is 2-3% [17]. In our material 
it was 10.7% (10 cases) (Table IV). Its distribution according tothe types of 
operation: in 4 cases after Billroth II resection (because of 2 tumours, 2 ven­
tricular ulcers), in 4 patients after subtotal resection (due to tumour) and in 
two cases following total gastrectomy (for tumour). The average age of the 
deceased was 58.5 years (between 50 and 80 years). Suture insufficiency of the 
stump followed in general on the 3rd to 10th day, most often on day 9. There­
fore, it is advisable to remove the drain tube inserted intraoperatively always 
beside the stump, only on the 9th to 10th day after the operation. In our own 
cases these dates were as follows: 4th postoperative day: 3-, on the 6th day: 
2-, on the 8th day in 4 cases. The earlier stump insufficiency occurs, and of the 
greater extent the insufficiensy is, the higher is mortality. Naturally, it may 
occur also at a later phase even one year after the operation [18].

Stump insufficiency occurs most often after the operation of deep- 
seated duodenal ulcers of the posterior wall, penetrating into the pancreas, 
mainly in cases where the surgeon attempts to remove these ulcers “at all 
costs” . I t cannot be ignored that stump insufficiency can occur also with an 
intact duodenum. The stump orifice can generally be attributed to technical, 
mechanical processes, those connected with blood supply as well as to patho­
physiological ones. Among the technical and mechanical causes, the shortening 
due to the scarring of the anterior wall of the duodenum, penetration, the size 
of the ulcer, the localization of the bile duct and the pancreatic duct, the 
stretching of the row of sutures supporting the stump and the obstacle to flow 
in the afferent loop are to be pointed out. A disorder of blood supply, occasio­
nally partial necrosis should be reckoned with in each case if the upper hori­
zontal segment of the duodenum is excessively mobilized, since the rectal 
arteries are end-arteries. Of importance are the following pathophysiological 
processes: anaemia, hypoproteinaemia, stasis, hypernatraemia, abscess forma­
tion, antidigestive processes due to the injury of the pancreas. By all means, 
the concurrence of several factors is necessary for the development of stump 
insufficiency. A high percentage of stump insufficiencies occurring in the early
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postoperative phase heal only in response to conservative therapy. Relaparot­
omy is justified only with the insufficiency being evident during the first 
days after the operation. This calls for the following to do: the escaped faecal 
contents is aspirated, the abdominal cavity is lavaged by physiological saline 
or an antiseptic solution. With dehiscence being insignificant, or if it cannot be 
brought into the visual field, it should be covered with a wide part of the omen­
tum, its environment being drained. With the insufficiency being considerable, 
the end of the stump being oedematous, it is useless to insert sutures, they will 
not be durable. The best solution if a Foley of Petzer’s catheter is introduced 
into the duodenum, which is fixed with purse string sutures and covered with 
the omentum in a way to keep it isolated from the abdominal cavity. The 
catheter is brought out in a separate orifice. Drain tubes are inserted into the 
subphrenic and subhepatic spaces. There are authors who perform Roux’anas­
tomosis for the management of stump insufficiency even in the early stage, 
claiming good results [4].

Late stump insufficiency may, in general, develop in the 2nd postopera­
tive week being already of “fistulous nature”, therefore, it is advisable to just 
wait and see.

Prevention, symptoms and management of stump insufficiency—to 
avoid repetition—are not dealt with in detail. We refer, here, to Szabó’s [17] 
and our own relevant papers [6].

3. Both the early as well as the late stump insufficiency may lead to 
fistula formation, the spontaneous healing of which can be reckoned with 
even months later. Therefore, here, too, the wait-and-see attitude is advisable 
to adopt, with the known active conservative therapy which has been recently 
completed with somatostatin (Stilamine 250) treatment. Results have been 
surprisingly favourable. Discharge diminishes considerably within some days, 
then the fistula closes. The relatively early operation is justified only if the 
electrolyte or protein loss due to the large amount of duodenal discharge cannot 
be replaced or is difficult to replace. Indication for an early operation can also 
be a flow obstacle in the afferent loop, or development of the so-called “lip- 
fistula” (Lippenfistel). Final decision should depend on the flow possibilities of 
the duodenum. This can be revealed by fistulography. In all other cases, 
prolonged conservative therapy is to be preferred. Operation can be considered 
only after several weeks or months of unsuccessful conservative treatment, 
when the outer fistula is transformed into an internal one with the help of 
a Roux’ loop. The same surgical solution can be used for the elimination of 
persisting fistulas. Direct fistulotomy is often followed by the recurrence of the 
fistula. Experience has verified that any of the operative procedures for closure 
of the fistula are relatively rarely successful.

4. Postoperative bleeding can be intragastric or intraabdominal. The latter 
is caused by insufficient vascular ligation, or by the neglacting of the tran­
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sected, however, during the operation not bleeding—occasionally coagulated— 
vessel. I t can arise in the gastric artery, the omental vessels, injuries of the 
spleen, liver or pancreas, but most often in the gestrocolic ligament. Symptoms 
of haemorrhagic shock do not, or arise only slowly in a bleeding from a minor 
vessel, while they appear rapidly in one from a larger vessel. This, however, 
may cause misunderstanding, since the patient is in a postoperative condition, 
and, mainly in cases, when there is no fresh, red blood flow even through the 
drain tube closed by clot formation. If there is the least suspicion of an intra­
abdominal bleeding, arising generally during the first 24 h, mainly if symp­
toms of shock are also present, relaparotomy should be immediately per­
formed.

In establishing the diagnosis, beside clinical symptoms, also the tympanic 
resonance produced by the effusion of blood in the abdominal cavity as well 
as sonography may be of help.

I t is more difficult to decide on operative reintervention if it is about 
an intragastric bleeding. This occurs also mostly in the first 24 hours if bleed­
ing occurs in the region of the anastomosis. Later it may arise in a residual 
ulcer, or stress ulcer as well as in haemorrhagic gastritis [7, 8]. I t should be 
mentioned that this kind of postoperative bleeding occurs more frequently if 
operation has been performed for some kind of complication (haemorrhage, 
perforation) [10]. Under normal conditions, after resection, in the first 24 h 
100 to 300 ml of gradually clearing blood may empty via a nasogastric 
probe. The intensity of bleeding cannot be assessed exclusively on the basis 
og the aspirated amount of blood because of the temporary clogging of the 
nasogastric tube and the escaping of blood into the small intestine. Changes 
in central venous pressure, pulse rate, haemoglobin and haematocrit values 
should also he considered. Possible coagulation disorders should also be ex­
cluded. Acute gastroscopy has been gaining ground in assessing the site of 
bleeding, and, in some cases, in its ultimate management. If this is not pos­
sible, or it fails to occur and—despite the applied conservative therapy—800 
to 1000 ml fresh blood escapes via the nasogastric tube within a matter of 
some hours, reoperation should be made. By no means should the develop­
ment of haemorrhagic shock be permitted. Surgical solution depends on the 
cause of bleeding. Exploration is made through the original laparotomy in­
cision. Gastronomy is to be performed 3 to 5 cm above, parallel to the anasto­
mosis. The anastomosis is not opened directly, but it is carefully checked 
reversing it through the gastronomy. The bleeding vessel is sutured. Direct 
opening of the anastomosis is not advisable since repeated suturing of the 
oedematous tissues is difficult and unsafe. If there is no bleeding source at 
the site of bleeding, then the gastric stump should be throughly explored. 
If no erosion or ulcer to be managed by saturing are found, it is advisable to 
suture the whole anastomosis by running sutures without narrowing the lumen.
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In case of erosion it is appropriate to perform truncal vagotomy. If the source 
of bleeding cannot be detected either in the anastomosis or the gastric stump 
and fresh blood is emptying from the afferent loop, then a residual, deep- 
seating duodenal ulcer or a introverted duodenal stump should be considered 
as the source of bleeding. Then exploration from a longitudinal incision in the 
intact duodenum may clarify the origins of bleeding. Bleeding is reduced by 
ligation, then the duodenum is closed by knotted sutures in two layers. In 
our material postoperative bleeding requiring reintervention occurred in two 
cases (Table IV), both intraabdominally.

5. Postoperative pancreatitis, pancreas necrosis arises due to the ligation 
of the normal or aberrant duct of the gland and/or to the injury of its sub­
stance, mainly after the removal “at all costs” of the ulcer penetrating into the 
pancreas. In such a case it is advisable to perform palliative resection by 
Billroth I I  reconstruction, or to make some form of vagotomy. Acute afferent 
loop syndrome and ligation of the lineal artery can also he inducing causes. 
An improper surgical technique can also in itself cause without injury post­
operative pancreatitis ! The clinical symptoms appear largely on the 2nd-4th 
day of the postoperative phase. In general, they are of a mild or moderate 
course, and heal spontaneously as a result of conservative treatment which 
corresponds to the non-postoperative pancreatitis treatment. In severe cases 
the known complications (including cyst, fistula, abscess, etc.) may develop. 
In this case, the mortality rate is 5-7%. In pancreas necrosis it is practically 
100%. For the management of these complications also the surgical and other 
interventions used for the treatment of complications following pancreatitis 
also due to other causes should be performed. In our material, irrespective 
of mild pancreas irritation, severe pancreatitis occurred in 3 patients with 
pancreatic fistula formation in two of them (Tables IV, V). Two of them died. 
Death in one of them was due to complete pancreas necrosis, while in the other 
to multilocular bleeding.

6. Anastomosis insufficiency. I t  may occur in both forms of reconstruc­
tion, but undoubtedly, it is more frequent after Billroth I reconstruction. 
I t can most often be ascribed to the inadequate suturing technique (too close 
or too sparse stitches, too strong knotting, incomplete closure of the corners). 
Following Billroth I reconstruction, tension in the row of sutures can also 
produce insufficiency. In the same case, another causal factor can be the 
disorder in the blood supply of the stump because of the excessive mobilization 
of the upper segment of the duodenum. After Billroth II reconstruction suture 
insufficiency occurs more rarely. I t arises primarily after subtotal resection 
in the lesser curvature of the stump, also as a result of disorder of the blood 
supply. Sometimes, mural ischaemia can still be recognized intraoperatively 
and insufficiency can be prevented by placing an additional row of sutures. 
The known symptoms of suture insufficiency appear, in general on the 5th
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to 9th day. By this time, due to adhesion, diffuse peritonitis does occur any 
more, however, abscess can develop, moreover, it is very likely to occur, 
first of all proximal to the anastomosis. This abscess appears often in the 
form of the “suppuration of the abdominal wall”. Whether the subphrenic 
or subhepatic abscess due to insufficiency is diagnosed this way or any other 
ways, wide exposure and drainage of the abscess are necessary along with 
continuous decompression of the gastric stump and administration of the 
known other conservative therapies (like fluid-electrolyte replacement, trans­
fusion, protein, antibiotics, etc.).

If diagnosis of the insufficiency is uncertain, however, also for its localiza­
tion, sonography, CT or X-ray study with Gastrografin, occasionally Gastro- 
grafin test can be considered [11, 12]. This latter is mainly to be preferred if 
the patient cannot be transported in order to perform the X-ray examination. 
Its essence is as follows: The orally administered Gastrografin (100 ml) enters 
the pancreas through the insufficient anastomosis, it becomes absorbed and 
enters the blood, is excreted through the kidneys and can be precipitated 
with hydrochloric acid in the urine. The well-known methylene blue test can 
also be applied. The insufficiency being insignificant, spontaneous closure is 
likely to occur with the above therapy within 8 to 10 days.

The form accompanied by diffuse peritonitis develops as early the 1st 
to 3rd postoperative day, and is of fulminant course. The inflammatory process 
spreads rapidly, because the adhesions around the anastomosis have still not 
developed and drainage has still not been made or it is in the improper place. 
The dramatic clinical picture makes diagnosis almost unambiguous including 
an abrupt and strong abdominal pain, muscular defence, shivers, tachycardia 
then paralytic ileus with the consequential marked changes in laboratory 
values. Relaparotomy is justified. Here, the solution also depends on the 
possibilities: the abdominal cavity is thoroughly lavaged, the atomic small 
intestinal loops are relieved of tension. In a fortunate case closure of the 
orifice can he by sutures, but it is more appropriate and safe to cover it with 
a part of the omentum. After gastroduodenostomy, if insufficiency is con­
siderable and circumstances allow, conversion by Billroth II  operation can 
be considered. The operative site as well as the subphrenic space and the 
Douglas space should be drained. In our material the anastomosis insuffici­
ency—in contrast with data in the literature [18] —occurred at a surprisingly 
high rate, i.e. 16.1% (Table IV). Three of the patients died (Table V), all 
three being over 60 years of age.

7. Postoperative obstructive jaundice is relatively rare, although an incid­
ence rate of even 20 to 30% has been reported [5, 13]. In the early phase it 
usually occurs if resection of a deep-seated, penetrating ulcer is attempted 
at all costs. I t can be due to obstruction of the papilla of Vater caused either 
by a deep-reaching, interverted stump edge or its oedema, primarily after
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introversion of an atypical stump. An essentially more dangerous case is the 
obstruction of the bile duct when it is ligated. Ligation of the proper hepatic 
artery may also produce jaundice. Another cause can be the partial kinking 
of the supra- or retroduodenal part of the of the bile duct due to manipulation 
during operation. Sometimes, oedema itself can cause a transitory jaundice. 
Non-obstructive jaundice may be induced by intraoperative hypoxia of the 
liver, hepatic lesion due to drug (such as noxa due to halothane and ethanol), 
or transfusion of incompatible blood. If the patient has received transfusion, 
haemolysis following transfusion should by all means be excluded differential 
diagnostically ! In diagnosing occlusion due to obstruction, percutaneous 
transhepatic cholangiography (PTC) is of decisive importance. In a “high 
risk” patient a polyvinyl drain can be introduced through the puncturing 
cannula for decompression, however, relaparotomy, as soon as possible should 
be performed for ensuring bile flow. If the patient’s general condition is good 
and obstruction of the bile duct has been documented, immediate reinter­
vention should follow. Solution depends on the cause of obstruction: in case 
of obstruction of the papilla of Vater, or in that of the partial kinking of the 
bile duct, obstruction can be possibly eliminated by removing the sutures 
placed into the introverted stump. Insertion of the Kehr tube can also be 
considered. On ligation of the bile duct ligation should be removed. If the 
former intervention cannot safely eliminate obstruction, there is indication 
for performing a choledochojejunostomy. If postoperative jaundice is also 
associated with peritonitis, there is a high probability of early suture insuf­
ficiency where peritonitis has been due to resorption of the bile. Immediate 
reoperation is called for in this case as well. If jaundice has been due to liga­
tion of the proper hepatic artery with an already persisting lobar liver necrosis, 
after removal of the ligation the necrotic region should also be resected. If 
jaundice develops with the symptoms of hepatic coma, then complete liver 
necrosis due to the ligation of the proper hepatic artery should be considered. 
Immediate surgery would also be indicated in this case, however, the patient’s 
rapidly deteriorating condition makes this impossible.

Late (secondary) obstruction of the bile duct is caused by scarring in the 
retroduodenal region—in the environment of the bile duct—after healing of 
the suture insufficiency of the duodenal stump or of the postoperative pan­
creatitis. Clinically, the symptoms of cholangitis are dominant. PTC plays a 
decisive role in establishing diagnosis. Unheeded bile flow can be ensured 
only by an additional operation, by choledochojejunostomy. In our material, 
obstructive jaundice occurred in neither the early nor in the late postoperative 
stage.

8. Postoperative passage disorder may occur in both forms of Billroth 
resection, but, as it is known, it is more frequent after Billroth I. I t  may 
develop in the early postoperative stage, but it is also known as a late complica­
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tion. The transitory passage disorder after operation is known as a functional 
phenomenon. If, however, it still persists on the 5th-6th day after stopping 
of peristaltic atomy, a mechanical passage disorder should be contemplated. 
This can be attributed to narrowing of the anastomosis, primarily after Bill­
roth I operation, where the duodenal lumen is decisive as to the diameter of 
the anastomosis. In both types of reconstruction passage disorder can be 
caused by a mucosal oedema of lesser or greater extent, haematoma, the so- 
called “calcar”- or less frequently abscess formation and pancreatitis. After 
Billroth II  resection, partial or complete kinking of the afferent and efferent 
loop can be considered, the jejunal segment impacted between the afferent 
and efferent loops and the strangulation by the mesocolon of the ileal loops 
entering the supramesocolic space as a result of the defective stitching of the 
mesocolon, or the loosening of some sutures. Similarly, after Billroth II  re­
section, a passage disorder due to retrograde intussusception or gastroentero- 
anastomotic torsion should also—though rarely—be considered.

Passage disorder is usually associated with atomy. Early atomy is solved 
without difficulty by the continuous aspiration of the gastric stump, by care­
fully maintaining the fluid and electrolyte balance and by administering anti- 
phlogistics probably stimulating peristaltic movement. This treatment is also 
necessary if there has been a persisting atomy for a longer time, because it 
can also be caused by a mechanical obstruction the spontaneous disappear­
ance of which can be expected (oedema, haematoma). Should this fail, how­
ever, the above therapy cannot be omitted in this case either. If the passage 
disorder persists even after the 2nd-3rd postoperative weeks, relaparotomy 
should be considered. Gastroscopy performed prior to it and/or X-rays may 
provide useful information on the cause of the passage disorder, but the 
former may also serve a useful therapeutic purpose, e.g. a nasogastric tube 
can be introduced with the instrument into the efferent loop. After revision 
first of all the patency of the anastomosis should be checked, e.g. by passing 
through the nasogastric tube. If the gastroduodenostoma (Billroth I) has con­
siderably narrowed or is not patent, reresection or antecolic GEA by Braun 
anastomosis can be contemplated. After Billroth II  resection, if partial kink­
ing or obstruction of some of the loops occur and it cannot be sloved, entero- 
enteroanastomosis is the most simple solution. The strangulation by the meso­
colon of the ileal loop entering through the mesocolonic orifice the supra­
mesocolic space can be sufficiently solved by the additional stitching recon­
struction of the mesocolon, if there is no intestinal necrosis. After Billroth II 
resection, complete obstruction of the anastomosis is more than just an error 
in operative technique ! In this case it is more advisable to prefer antecolic 
GEA instead of Braun anastomosis. These reoperations, similarly to the other 
operations performed in the early postoperative phase after gastric opera­
tions, require a full-fledged surgeon of great expertise.
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In our material passage disorder occurs at a frequency of 30% (28 
cases) (Table IV). This high figure was the result of our considering all cases 
where there was a marked atony (600-1000 ml) after the 5th day of the post­
operative stage. In 22 of them, passage disorder stopped between the 8th-12th 
postoperative days in response to the known conservative therapy. In two 
cases it stopped only on the 14th and 16th day, respectively. Three patients 
had to be reoperated. In two of them passage disorder was caused by the 
abscess around the gastroduodenostomy. The anastomoses were patent, dur­
ing operation, even to the Boas probe. Macroscopically, no suture insufficiency 
was detected. In one case the inappropriate “stapling” (Billroth II) of the 
colon was the cause of ileus without intestinal necrosis.

9-10. Retrograde intussusception and torsion of the gastroentero-entero- 
anastomosis (after Billroth II) are extremely rare complications. They are 
relatively more frequent after the simple GEA than following Billroth II 
resection. Gastroscopy and/or X-ray study may also be of considerable help, 
mainly in the former case, in forming a diagnosis. If intussusception does not 
disappear spontaneously as a result of the continuous draining of the stomach, 
reoperation should be made. Disinvagination may also be considered as a 
solution, if the involved intestinal segment is intact. If the invaginated in­
testinal segment is nonviable, it should be resected. Endoscopy of the intus­
susception can also be attempted.

Concerning prognosis, torsion of the gastroenteroanastomosis is essenti­
ally less favourable. The amount of gastric retention, the disorder of intestinal 
blood supply and the severity of necrosis of the afferent and efferent loops 
depend on the degree of torsion. The abdominal pains with an abrupt onset, 
presenting in spasms, which cannot or can hardly be influenced by mediation, 
should be locked upon as alarming signs. In this case operation should be 
immediately performed, which, however, is generally delayed, because we do 
not have sufficient experience in recognizing this rare complication. Mortality 
is practically 100% [11]. In our materials these two rare complications did 
not occur.

11. Postoperative enteritis necrotisans is also a rare but dangerous com­
plication of gastric operations. Its aetiology is obscure. The aethiological role 
of a circulatory disorder, the immune or autoimmune mechanism, the change 
in flora due to antibiotic therapy as also that of the weakening of general 
resistance can be taken into consideration [14]. The clinical picture is dram­
atic: in general, 48 h after operation abruptly high fever, peritonitis, paralytic 
ileus develop associated with septic shock, accompanied by bloody, stenchy 
diarrhoea, acidosis, seomnolence, renal insufficiency and jaundice. If intra­
operative drainage is performed in the abdominal cavity, a characteristic 
sweet and foul-smelling discharge empties through it. After elimination of 
shock, if possible, reoperation should be made to remove the necrosed in-
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testinai segment. Its mortality is practically 100%. In our material this 
complication did not occur.

Undoubtedly, gastric resection is a routine operation with a history 
dating back to several years. In everyday practice sometimes it may super­
ficially appear as if the complications of this operation occurred rarely. On 
the contrary, the data of our material as also those of the cited authors, con­
firm that the complications of the operation cannot be ignored and further 
decrease of mortality can be achieved only by the possible prevention and 
thorough treatment of these complications. This is what we wished to call 
attention to.
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Book review
J. H u b e  ATT, J. P b a d e l : Tomography of the Trunk. 

Normal and Pathoanatomy

Picéin , P a d u a  1990, 487 p p ., 1090 F igures

T he  F rench  su rgeon -ana tom is t an d  rad io log ist co -au th o rs  p resen t in  tw elve  m ain  
c h a p te rs  th e  com puted  to m o g rap h y  of th e  tr u n k  by  an  excellen t and  expressive d esc rip ­
tio n  o f th e  no rm al an d  p a th o an a to m ica l changes. T he core o f th e  book is a n  a tla s . T he 
tru n k  can  be s tu d ied  in  103 sections from  th e  u p p er o p e rtu re  of th e  chest to  th e  perineum . 
T he  au th o rs  also p resen t 335 norm al an d  p a tho log ica l CT scans. A n ana tom ica l p ic tu re  
co rrespond ing  to  each section  is ava ilab le  fo r o rien ta tio n , so t h a t  th e  6 —som etim es even  
17—CT scans can  easily  be assessed, c lea rly  revealing  th e  patho log ica l changes. T he 
book ’s p rim e concern  w as to  offer a  m orphological su rvey , w ith o u t aim ing  a t  a  com plete  
coverage of th e  patho logy  of th e  tru n k . T he m a te ria l w as a  ran d o m  selection , an d  b y  
using th e  index , th e  re ad e r is offered v a lu ab le  d o cu m en ta ry  in fo rm ation . T he precise 
co rrespondence betw een th e  sp inal segm en ts and  th e  v iscera l an a to m y  visible on th e  
CT h as  n o t alw ays been possible (the  d ifference being som etim es of th e  size of a  v e rte ­
b ra l body).

Since various p ro jec tion  of th e  o b jec t a re  reflec ted  on th e  screen, th is  can  be 
m an ifo ld  even  in case of a  g iven o rgan . I t  should  also be borne in  m ind  th a t  th e  range 
of densities  appearing  in  radiological im ag ing  w ill b y  no  m eans p rovide h isto log ical 
d iagnosis. C hap te r 1 gives a  clear o u tlin e  of th e  tech n ica l in fo rm ation .

W ith  th e  help  of th e  tom odensitom étrie  possib ilities o f CT, th e  su b sequen t ch a p te rs  
consider m ore in  d e ta il th e  no rm al an d  p a tho log ica l a n a to m y  of th e  in d iv id u a l body  
regions, such  as th e  changes of th e  m ed iastin u m , th e  lung  segm ents th e  h ila r  vessels, 
th e  d iap h rag m  and  of th e  abdom inal w all, each sep a ra te ly . T he g lu tea l region, being 
a lm o st inaccessible to  clin ical ex am ina tion  can  be p a rtic u la r ly  well visualized b y  CT.

•  T he re tro p e rito n ea l space is d ifficu lt to  expose surg ically , while h av in g  an  
im p o rta n t role in  patho log ica l processes. W ith  th e  help  of CT th is  region is easily  a  
accessible.

•  CT offers va luab le  in fo rm ation  in  exam in ing  th e  abdom ina l lym ph  nodes.
•  I n  possession of CT, th e  in te rp re ta tio n  of liver segm en ta tio n  has becom e p a r t  

of u p -to -d a te  know ledge.
•  T he residual cav ities arising  d u rin g  th e  various o p era tions (e.g. pu lm onectom y, 

sp lenectom y, neph rectom y , etc.) m od ify  th e  an a to m y , an d  therefo re  th e  exam in ing  
p hysic ian  should  be fam iliar w ith  th e  s itu a tio n  to  be ab le  to  fo rm  a  co rrec t diagnosis.

•  T he final ch ap te r deals w ith  th e  ex am in a tio n  of th e  a o rta  and  its  changes.
A lthough  book does n o t consider a ll p rob lem s associa ted  w ith  CT, i t  p rov ides

a v e ry  good syn thesis of th e  c u rren tly  availab le , p ra c tic a l know ledge.
O rien ta tio n  is easy  an d  fa s t by  s tu d y in g  th e  an a to m ica l segm ents in  th e  a tla s  

p a r t  an d  th e  an a to m ica l te rm s in  th e  A ppend ix .
I n  ad d itio n  to  th e  m orphological in te rp re ta tio n s , th e  clinical com m ents enable  

th e  re a d e r  to  a t te m p t h im self to  estab lish  a  d iagnosis in  som e cases.
T he e x p lan a to ry  draw ings ass ist in  m em orizing th e  ind iv idua l s itu a tio n s  an d  in  

safe o rien ta tio n . T he excellen t q u a lity  o f p h o to s of th e  an a to m ica l sections should  also 
be am phasized .

T he  book clearly  system atizes th e  u p -to -d a te  know ledge on CT.
András Bécsi
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Endothelin-induced Long-lasting Mesenteric 
Vasoconstriction: A Hypothetical Mechanism 

of Non-occlusive Intestinal Infarction
I. D o b i,2 V io letta  K é k e s i ,1 M. T ó th 1 and S. J uh á sz-N a g y 1

•D e p a rtm e n t o f C ardiovascu lar S u rgery , Sem m elw eis U n iv e rs ity  M edical School, H -1122, 
B u d ap est, V áro sm ajo r u. 68, H u n g a ry  2Csepel M unicipal H osp ita l, H-1211, B u d ap es t,

D éli u . 11, H u n g ary

(R eceived : J u n i  5, 1991)

T he  in  vivo m esen teric  v a sc u la r effect o f th e  novel, endo th e liu m -d eriv ed  
endogenous po lypep tide, endo thelin -1  (E T -1) was exam ined  in  ex p erim en ts  p e r ­
form ed on p en to b a rb ita l-an e s th e tiz ed  dogs. B lood supp ly  to  a  segm en t o f  th e  
sm all bow el w as m easured  s im u ltan eo u sly  w ith  an  e lec trom agnetic  flow  p robe  
an d  com puter-assisted  th e rm o g ra p h y  w hich senses flow -dependen t in fra red  i r ­
rad ia tio n . I t  w as found th a t  close m esen te ric  a r te r ia l in jec tions o f ET- I p roduced  
long-lasting  flow  decreases o f considerab le  m ag n itu d e : th e  single dose o f 1 nm ol 
red u ced  b lood flow by  n ea rly  90 p e rcen t, an d  even th e  m in im al single a m o u n t o f 
1 pm ol p roduced  s ta tis tic a lly  s ig n ifican t vasoconstric tion . T he th e rm o g ra p h ic  
an a ly s is  p roved  th e  hom ogenous ch a ra c te r  o f these  reactions. U n like  v a scu la r 
responses elic ited  by  m ost o f th e  know n vasoconstric tive  agents, th e  E T -1-induced  
sp as tic  effects w ere m a in ta in ed  w ith o u t a  con tinuous exposure (d rug  infusion). All 
fe a tu re s  th a t  characterize  th e  sp a s tic  E T -1  ac tion  qualify  th e  p ep tid e  fo r a  h y ­
p o th e tic a l can d id a te  of m e d ia tin g  t he nonocclusive m esen teric  ischem ic synd rom e.

О ver the past 15-20 years many concepts have been evolved for ex­
plaining the development of non-occlusive mesenteric infarction [for reference 
see (15)]. It has became increasingly clear that [repetitive or prolonged periods 
of ischemia may elicit irreversible] intestinal damages in patients having 
a patent mesenteric vasculature—provided that the spastic stimulus is 
sufficient to elicit marked flow reductions lasting for considerabe periods 
of time. However, the identity of endogenous factors mediating spastic reac­
tions of such strength and duration is still obscure. Along the development of 
substantial evidence for vasoactive factors that are released from the endo­
thelial cells in response to variety of physiological stimuli, new possibilities are 
also emerging regarding the above pathological phenomenon. Among the most 
intriguing of these observations are the recent reports (most of them describing 
isolated vessel reactions) ob the novel vasoconstrictor peptide endothelin-1 
(ET-1) of extreme potency. This raises the prospect that this agent acts not 
only as a physiological regulator but also exerts its effect by enhancing the 
vascular tone to pathologically important levels. In answering the related 
questions, however, isolated vessels cannot be substituted for the vasculature 
of whole organs. The aim of this study was, therefore, to determine whether the
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in vivo administration of ET-1 is capable of increasing mesenteric vascular tone 
and reducing local blood flow to pathological ranges in preparations which 
possess the multiple (physiologic) control mechanisms.

Methods

Mongrel dogs of either sex, weighing 7-12.5 kg and fasted overnight were 
anaesthetized with pentobarbital sodium (30-35 mg.kg“1 i. v.); subsequent 
small doses (15-30 mg) were given as needed. After tracheal intubation the 
abdomen was opened in the midline, a suitable segment of the small intestine 
was exteriorized, and the branch of the superior mesenteric artery supplying 
this segment was prepared free for application of a an electromagnetic flow 
probe (Statham SP 2201) of appropriate size. Phasic and mean (electronically 
integrated) flows were continuously recorded together with the arterial pressure 
(Statham gauge) on a Heilige multichannel recorder. A small side branch of the 
mesenteric artery was also prepared just proximal to the flow probe and can- 
nulated with a fine (o. d. 0.8 mm) polyethylene tubing for intraarterial admi­
nistration of drugs.

In each experiment computer-assisted telethermography of the mesentery 
was performed according to the technique developed in our laboratory and 
fully described elsewhere [13]. Briefly, thermograms were taken with the aid 
of an AGA 750 Thermovision camera which senses the infrared rays in the 2 
to 5.6 pm wavelength range. These rays projected by a rotating prism on an in- 
dium-antimonide crystal cooled with liquid N 2 to —196 °C are converted con­
tinuously to electric signals. Next, the signals are transmitted to the monitoring 
unit of the device working on the principle of a closed colour television chain 
(where they can be photographed) and/or to the computing unit, where the 
signals are converted from analogue to digital, classified and evaluated by a 
special program. Knowing the total extension of the thermographic image and 
the distribution of the respective temperature ranges (colours), the ratios of 
these ranges to the whole image can be described and the mean temperature 
characterizing the rate of blood flow can be calculated. In this study the sensi­
tivity of detection was chosen so that each colour represented a 0.2 °C step, 
the whole scale thus being 2.0 °C. In the thermographic images the warm and 
cold ranges are represented by white-red and blue-green colours, respectively. 
A very close parallelism has recently been demonstrated between mesenteric 
blood flow changes and changes in mean temperature calculated over the 
mesenteric area [4, 5].

At the termination of the experiment Evans-blue (e^ 20 ml) was injected 
into the mesenteric artery to delineate the bowel segment served by the vessel 
under study. On the average, the segment weighed 149.7 A 18.4 g.
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Drugs were injected intraarterially. Endothelin-1 (human, porcine; syn­
thetic [pfs]) was purchased from Sigma and dissolved in physiologic saline. 
The peptide was employed in a dose range of 1-1000 pmol, the main aim being 
to ascertain the dose which reduced the segmental blood flow to about one- 
tenth of its original level. In all cases except two, the animals were subjected 
to asphyxia of 3 min duration by clamping the tracheal tube in the control 
state, and this procedure was repeated in the course of each experiment after 
a 300 pmol dose.

Statistically evaluated numerical data are given as mean dz SEM. The 
significance of results was calculated by using Student’s /-test for paired data.

Results

ET-1 produced in the mesentery a slowly developing intense vasocon­
striction which was often preceded by a short-lived (<  15 sec) slight dilator 
response. We found that the close arterial injection of the peptide in the single 
dose as low as 1 pmol invariably reduced mesenteric blood flow by an average 
value of 10.5 T: 2.7% (p <  0.02). Since the resting level of total blood flow in 
the bowel segments amounted to 168 % 17 ml/min in our experiments, this 
(threshold) concentration of ET-1 was roughly identical with a concentration 
of 6 fmol/ml* (z:-' 0.00001 /<g/ml) in the arterial blood. I t was the 1 nmol dose 
of ET-1 which permanently decreased the mesenteric blood supply to about 
one-tenth of its initial value (Fig 1). Since the agent was locally administered,

CONTROL ET-1
2 0 0 -

150-

Ç
E
S 100

LLШ2
50-

0-

(1 nmol) 
n = 6

F i g . 1. P ro found  vasoconstric tion  induced  by  in tra a r te r ia l en d o th e lin  (E T —1). M ean 
values ±  SEM . M B F m esen teric  blood flow

* fem tom ol, 10 13 mol
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the concomitant change of mean blood pressure even at the highest dose was 
slight or minimal (-6 ^  4 mmHg), and not statistically significant (p >  0.1).

Direct thermographic recordings of the ET-1 action revealed similar 
pictures which were, however, far more complex in details than could be esti­
mated from the single parameter of blood flow record (Fig 2). As shown, ET-1 
induced a dose-dependent profound cooling of the mesenterial segment. This 
thermographic effect reflecting the vasoconstriction-dependent decrease of heat

F ig . 2. R ep resen ta tive  th e rm o g ra m s ind ica ting  progressive  cooling o f th e  m esen te ry  a f te r  
increasing  doses o f E T -1 . T h e  colour scale in  each  th e rm o g ram  (left) show s 0.2 °C te m ­
p e ra tu re  step s (from  above dow nw ards: cooling). N o te  th e  final d isappearance  of m easu ­
rab le  h e a t em ission from  th e  m a jo r p a r t  o f th e  im age a t  th e  g iven te m p e ra tu re  range. 
C om pu ter-eva lua ted  m ean  te m p e ra tu re  decreased  b y  0.96 A °C from  con tro l (0) to  final

stage (1000 pm ol)
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emitted from the mesenteric area, was usually uniform, i.e. it was evenly 
distributed over the whole affected surface. In some cases, after the administra­
tion of smaller doses the fairly homogenous thermographic image tended to 
show a characteristic mixed pattern of cooler and warmer subsegments (in­
dicating moderately different local sensitivities of the vessels), but the inter­
mingled nature of the response disappeared after injecting higher ET-1 doses 
(Fig 3). The original fine texture of the images was invariably preserved, ex­
cept after employing higher doses (>  300 pmol, Fig 3).

Fig 4 depicts the typical time course of ET-1 action: the long duration 
of the vasoconstrictor effect is indicated by the fact that the near-maximal 
spastic response was maintained even at the 25-30th minute of the long lasting 
flow reduction, while the level of blood flow was still less than 25 percent of 
the control at the 60th, and only slightly more than 50 percent at the 150th 
minute. Another feature of the stability of the ET-l-induced vasoconstrictor 
response was revealed by its resistance against vasorelaxant drug actions: 
large doses of the extremely potent mesenteric vasodilator drug papaverine

F i g . 3. M odera te  inhom ogeneity  of th e rm o g ra p h ie  responses a f te r  a  sm all (3 pm ol) b u t 
n o t a f te r  a  large (300 pm ol) E T —1 dose. H ighly  sensitive  a rea  is ind ica ted  by  d ashed  
b lack  lines on th e  p h o to . (N ote th e  m irro r  im age o f th e  m esen te ry  on th e rm o g ram s as 
com pared  to  th e  pho tog raph ic  p ic tu re .) W h ite  arrow head  deno tes th e  s ite  o f th e  in t r a ­
a r te r ia l can n u la  p rox im al to  th e  flow  [»robe. C om puted  tem p e ra tu re  changes am o u n ted  

to  - 0 .2 1  A °C (3 pm ol) a n d  -  0.41 A °C (300 pm ol)
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were able to offset the stabilized spastic reaction only for a short-limited period 
of time, after which the local vascular tone returned to its established high 
level (Fig 5).

The vasoconstrictor action of ET-1 could tentatively be explained either 
by an extremely powerful potentiation of the sympathetic drive to the mesen­
teric arteries or the inhibition of metabolic stimuli affecting the same vessels. 
We therefore examined whether the ET-1 action interfered with the vascular 
responses elicited by subjecting the animals to a strong asphyxie stimulus 
which simultaneously activates both types of mechanisms (Fig 6). Comparison 
of the characteristic phases of these responses in the control state and after 
administering ET-1 in a dose of 300 pmol (which considerably reduced but 
did not minimized mesenteric flow), revealed that ET-1 inhibited rather than 
potentiated the vasoconstrictor response accompanying the central sympath-

200
MBF
ml-min -1

MBF

0
150

ml-min'•1
0

BP 150
mmHg 0 20 sec

F ie . 4. T im e course o f th e  E T —1 action  (rep re sen ta tiv e  tracings). F rom  above dow nw ards 
in each  b lock: phasic  a n d  m ean  m esenteric b lood  flow  (M BF), a rte ria l blood p ressu re  (B P)

PAPAVERINE 12 mq) 
peak 2 min 5-10 min

F ig . 5. T ran sito ry  c h a ra c te r  o f pap av erin e-in d u ced  vaso re laxation  in th e  m esen teric  
v a sc u la r bed p reco n s tric ted  b y  E T -1 . * * * p  <  0.001

A c t a  C h ir u r g i c a  H u n g a r i c a  3 2 ,  1 9 9 1



I .  Dobi et al. : Endothelin-induced long-lasting mesenteric vasoconstriction 205

250-,

200 -

150-

100-

50-

0-

STIMULATED REBOUND

□  CONTROL (n = 4)
■  ET-1 (n = 6)
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F ig . 6. C h arac te ris tic  changes in  th e  b iphas ic  asphyx ie  response: fin a l s tage  o f  th e  3 
m in  asphyx ie  s tim u la tio n  (left p a ir  o f  co lum ns) a n d  p o stasp h y x ic  reb o u n d  (righ t p a ir  o f 
co lum ns). T he responses rep resen t c a lc u la ted  re la tiv e  vascu la r co n d u c tan ce  changes from  
th e  p reasp h y x ic  level w hich w as o n ly  42 ±  5%  o f  th e  u n tre a te d  co n tro l a f te r  th e  300

pm ol E T -1  dose. * p  <  0.06

etic excitation and tended to unmask a postasphyxic vasodilator rebound. 
However, the latter phenomenon was not statistically significant. Accordingly, 
these tests did not substantiated any explanation based on indirect mechanisms 
of mesenteric ET-1 actions.

Discussion

The evidence is now overwhelming that endothelial cells release at least 
a dozen kinds of major vasoactive factors. These substances either relax 
(EDRF-nitric oxide, hyperpolarizing factor, prostacyclin, adenosine etc) or 
contract (endoperoxides, angiotensions, thromboxane A2, prostaglandin F2tI 
etc.) the vascular smooth muscle. The picture that is beginning to emerge 
suggests that the vascular tone is influenced parallelly by two independent 
(though interacting) regulatory systems: the network of vegetative (mainly 
sympathetic) nervous elements which transmits signals from the central ner­
vous system (i) and the local paracrine system of endothelial cells which 
transmits signals in response to chemical and physical changes occurring in 
the proximity of the vessels (ii). In general terms of control theory both systems 
may be regarded complete “reflex arches” containing sensory-transduction and 
effector components [11].

The list of transmitter substances acting at the effector arm of the lo ca l 
regulatory arch (ii) has recently been supplemented by the discovery of the 
peptides endothelins, the most powerful constrictor agents known to physio­
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logical sciences. The novel vasoconstrictor peptide ET-1 was isolated and se­
quenced in 1988 by Yanagisawa and his co-workers [19] from the cultured 
supernatant of porcine aortic endothelial cells. Its molecular weight was es­
timated to be 2492 from the sequence data [19]. A sequence homologous to 
ET-1 was not detected until now in the mammalian body. However, the snake 
venom sarafotoxin S6b shows a surprisingly homologous structure [17].

ET-1 in adequate doses was found to increase blood pressure [19]. Re­
garding its direct action on the vascular wall, a great body of evidence indicates 
that it contracts the isolated strip of all kinds of vesells so far studied [14] and 
reduces flow in perfused isolated organs including the heart [1, 12] and the 
mesentery [8]. Recently there have been other sparse reports on the blood 
flow decreasing ET-1 action in the intestinal circulation [6, 9]. However, the 
precise, fully characterized action of the peptide on the in situ mesenteric 
vascular bed of the intact organism remained unknown. As far as we know, 
the present work is the first attempt to connect ET-1 action with surgical 
research.

A major finding of our study has been the experimental proof of the out­
standing mesenteric vasoconstrictor potency of ET-1 under in vivo conditions. 
More importantly, our measurements showed the unequivocal maintenance 
of this spastic reaction after employing a single dose. In previous studies, 
including ours [2, 3] various agents such as catecholamines or angiotensin II. 
have been postulated to be candidates for eliciting mesenteric vasospasm. 
Indeed, it is reasonable to assume that these agents may play a decisive role 
in the pathological events under the conditions of a continuous exposure. 
However, when their administration or release is discontinued, in most cases 
the mesenteric vasoconstriction induced by these agents is fully recovered by 
3-10 min. Compared with these agents, ET-1 produced not only strong but 
also long-lasting spastic effects.

Although ET-1 is capable of inducing vasospasm is larger (conductive) 
arteries [14, 19], its action seems to affect mainly the small resistance vessels 
such as those of the coronary circulation [7, 10]. This type of response presup­
poses a fairly uniform and profound involvement of the whole organ. Since 
our present thermographic evidence also indicated in the mesentery widespread, 
evenly distributed flow reduction of great magnitude which is more likely to 
develop via a small than a large vessel reaction, the results of these investiga­
tions also seem to be consistent with the assumptions related to the coronary 
vessels [18].

We have tested two important aspects regarding the mechanism of action 
of ET-1. [1] Although strong vasodilator drug effects could temporarily inac­
tivate the ET-l-induced spasm, it is highly improbable that the inhibition of 
physiologic vasodilator mechanisms are involved in the potentiation of the 
peptide action. [2] The same conclusion holds for the involvement of the local

206 I .  Dobi et al. : Endothelin-induced long-lasting mesenteric vasoconstriction
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adrenergic system: ET-1 action is independent of adrenergic activation. In 
this respect our results confirm recent observations indicating the inhibition 
by ET-1 of electrically stimulated overflow of noradrenaline in arterial prep­
arations [16].

Taken together, a single stroke of ET-1 (the most potent vasoconstrictive 
substance so far discovered) is in itself sufficient to reduce dangerously the 
blood supply to the bowel wall. It is tempting to speculate that such a mechan­
ism may be responsible for the still enigmatic pathomechanism of non-oc­
clusive mesenteric infarctions. Interestingly, the stimuli that increase forma­
tion of mRNA for ET-1 (i.e. thrombin, catecholamines, increased shear stress) 
are all stimuli that may facilitate or precipitate the above pathologic event as 
well [14]. However, at this stage of our knowledge much more is known about 
the pharmacological effects of exogenously administered ET-1 than about the 
actions of the endogenous substance. This gap in our information constitutes 
the weak point of our hypothesis. In the future, advances of methology pro­
bably will allow the direct measurement of ET-1 in the crucial clinical situ­
ations, thus making these assumptions a testable hypothesis.
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C 0 2 Laser in Septic Surgery
T. Toth and G y . B e n e d e k

3rd D e p a r tm e n t o f S urgery , Semm elweis U n iv e rs ity  M edical School H -1096, B u d ap es t,
N ag y v árad  t é r  1, H u n g a ry

(R eceived: N o v e m b e r 8, 1989)

A u tho rs h av e  perform ed 29 s e p tic  opera tions b y  a  T L S 6l 60 W  C 0 2 laser 
ap p a ra tu s . In  accordance  w ith  in te rn a t io n a l experience, fav o rab le  re su lts  h av e  
b een  ob ta ined  in  la se r surgery  o f  vascu la rized , hem ophilic  a n d  b a c te r iu m  p e ­
n e tr a te d  a lte ra tio n s  an d  infected  w ounds.

A s  suggested in the literature [1, 3, 10], C02 and Nd: YAG, as the 
most important surgical lasers, can be applied very effectively in the operation 
of various surgical alterations.

Skobelkin et al [9] reported on laser interventions in more than 300 septic 
patients.

Sohn [7] recommended C02 laser for the surgical treatment of perirectal 
abscesses and fissures. He operated sacral dermoid cysts by Nd: YAG laser.

Lanzafame et al [5] applied C 02 laser for surgical excision of chronic 
breast abscesses: the infected segments were excised en bloc at 60 W output 
performance.

Kwplan [4] applied C02 laser for the excision of decubituses, burn injuries 
and necrotic areas, the advantage of the method being no or minimal bleeding 
during the procedure and the bactericide effect of laser along the line of in­
cision.

Material and methods

Our interventions were performed by a 60 W TUNGSRAM TLS6l C02 
laser instrument allowing continuous and impulse modes of operation. Ac­
curate aiming is allowed by the red light of a low performance (1 mW) helium- 
neon laser parallelized by the worklight of the C02 laser. The C02 laser beam 
is initiated by foot pedal. The weight of the apparatus is 220 kg. Four wheeled, 
the instrument is easy to roll to the operating table or from one room to the 
other. Before the start of operations, a sterile bag is pulled onto the manipula­
tion arm of the machine, or the sterilizable handpiece is replaced before each 
operation (this is held by the surgeon).
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Wearing protective goggles is mandatory for the members of the opera­
ting team and for everybody staying in the operating room during the pro­
cedure.

Major vessels and hollow organs behind the concerned areas (intestines, 
stomach, etc.) are protected by salted plates, metal probes or plates.

In the last 3 years, a total of 29 septic operations have been performed 
by CO, laser at our department. The diagnoses and the interventions are 
illustrated in Table 1.

Figures 1-3 show a septic finger granuloma and its surgical excision by 
laser knife.

T a b le  1
COt laser operated septic cases at the 3rd Department of Surgery of Semmelweis M edical

School

No. Diagnosis Type of intervention No.

i . Mammary fistula Excision - f  primary suture 2
2. Septic granuloma Excision -j- primary suture 2
3. Varicosal crural ulcer Debridement 2

Sterilizing the ulcer base 1
4. Postlaparotomic thread suppuration Excision 4
5. Tumor rec. (absced.) Incision - f  drainage 2
6. Sternal osteomyelitis Sternal resection 1
7. Finger osteomyelitis Ablation 1
8. Costal osteomyelitis Costal resection 2
9. Finger congelation Ablation (i

10. Pulmonary actinomycosis Excision 1
11. Abscessive pulmonary tumor Cuneiform pulmonary resection 1
12. Atheroma absced. Excision -j- primary suture 2
13. Status after tumor excision (supp.) Excision -j- skin graft 1
14. Subacute cholecystitis Cholecystectomy 1

Total: 29

F ig . 1. H em ophillic , sep tic  g ranu lom a on  a  finger o f  a  52-year-old m ale  p a tie n t
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F ig . 2. Laser excision of a septic granulom a

F ig . 3. P rim ary sealing of the laser excision site

Figure 4 illustrates a suppurative wound after the excision of an infected 
tumor on the lower leg of a 60-year-old male patient. The tumor was a histolo­
gically verified melanoma. The suppurative wound was en bloc excised by 
laser knife, and the epithelial deficiency was covered by grafting a semi-thick 
lobe taken from the abdominal skin (Figure 5). The graft adhered well to 
the ray sterilized, non-bleeding base, and showed a good healing tendency.
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F ig . 4. Discharging dysrum ped wound rem ained a f te r  the excision of a  hazelnut-sized 
m alignant m elanom a on the lower leg o f a  61-year-old m ale patien t

F ig . 5. The discharging w ound was widely excised  down to  its base by  CO, laser knife, 
and  th e  “ sterilized’? w ound was covered by a  sem i-thick g raft from  th e  abdom inal skin

Discussion

A major field of application of various surgical lasers is septic surgery, 
including the treatment of inflamed wounds, vascularized, hemophilic and 
bacterium infected areas.

The method of Skobelkin et al [9] is to excise minor abscesses, infected 
atheromas and furuncles en Ыос by focused laser light and to ray sterilize 
the wound bases by defocused laser light. The wounds are closed in a primary 
way or above drain. This technique has decreased both the healing time and 
the hospitalization period. The authors report on p.p. wound healing in 93% 
of the cases.
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We may report on a relatively smaller patient material; though we 
performed more than 400 laser operations, the number of septic cases was 
only 29. The C02 laser knife is apparently very useful in the excision of septic 
stitch abscesses and mammary fistulas. The intervention features minimal 
bleeding and fast wound healing. The skin can be covered either by primary 
suture or above the drain.

C02 laser is also suitable for cutting soft parts and even flat bones (e.g. 
sternum). Tubular bones are cut more slowly by C02 laser in the continuous 
mode, but the more recent TLS62 laser is perhaps more useful in this respect 
(we still have no experience with this apparatus). TLS62 is able to work even 
in the superpulsating mode (with 400 W performance at the peaks !).

Bacteria, viruses and fungi are destroyed along the incision line, and no 
hematomas remain in the wound hollow, which is important in the wound 
healing process.
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Surgical Treatm ent of the Hip 
in Cerebral Palsy

T. V iz k e l e t y , A. R é n y i-Vámos and G y . Szőke

D e p a rtm e n t o f O rthopaed ics, Sem m elw eis U n iv e rs ity  M edical School, H -1127, B u d a p e s t,
K a ro lin a  ú t  27. H u n g a ry

(R eceived : M ay 20, 1991)

H ip s  a re  affec ted  genera lly  in  C P b u t in  fav o u rab le  cases we can  p re v e n t 
d is location  b y  a d d u c to r te n o to m y  perfo rm ed  in  tim e  (530 cases). P o s te r io r  t r a n s ­
position  o f  th e  origins o f th e  a d d u c to r  m uscles is pe rfo rm ed  if  th e  p a t ie n t  w alks 
w ith  inw ood ro ta te d  in fe rio r ex trem itie s  (105 cases).

In  th e  tre a tm e n t o f rea l su b lu x a tio n  a n d  valgus d efo rm ity  th e  o p en  te n o ­
to m y  o f  a d d u c to r  m uscles a n d  fem u r o s teo to m y  w ith  d e ro ta tio n  a n d  v a risa tio n  
w ere used  (180 cases).

W e accom plish open  red u c tio n  in  frank  d is loca tion  (35 cases). I n  such  
cases i t  is o f te n  necessary  to  sh o rten  th e  fem ur. A lso n o rm al a ce tab u lu m  is found  
in  e lder ch ild ren .

I he disturbance of the growth of the proximal femoral end and 
the increased coxa valga and antétorsion is quite frequent in cerebral palsy 
[6, 7, 9, 10] and it leads to subluxation or dislocation. The data on subluxation 
and dislocation are quite different and depend on the age in which the examina­
tions were made and also on the extent and severeness of the paralysis [1, 2, 10].

Independently from the method of conservative treatment, in a signifi­
cant part of the cases we have to performe operations. As a result of the opera­
tions performed in due time the development of motion may suddenly improve, 
the contractures, the dislocations, the deformities may be prevented or if 
they have already appeared they may be corrected. This is valid also for the 
operations around the hip. In the indication of the hip operations and the 
choice of the adequate methods the hip of CP patients has to be considered 
as a paralytic hip and one has to strive to eliminate the disturbance of muscular 
equilibrum and to correct the secondary deformities. If it is possible one can 
prevent with soft tissue operations performed in due time the development of 
more serious deformities that are difficult to be influenced or cannot be solved 
at all.

Materials and methods

The number of operations performed in CP patients gradually increased 
(Fig 1). In 1951-86 totally 3305 operations were made. From these 945 were 
hip operations (Table 1). We could not control all and therefore only a small
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216 T. Vizkelety et al.: Surgical treatment of the hip in cerebral palsy

1951 - 62 1963-75 1976-88
years

F ig . 1. N u m ber o f  o p e ra tio n s  on  th e  low er ex trem itie s  in  3 d iffe ren t periods

T a b le  1

Operations on hips in  cerebral palsy

1951-62 1963-75 1976-88 Total

Open adductor tenotomy
(obturatorius resection) 20 150 360 530

Posterior transfer of the hip adductor
origins 105 105

Sripping of the spine muscles 30 40 70
Varus derotation osteotomy 40 140 180
Open reduction 10 25 35
Chiari pelvic osteotomy 25 25

Total 20 230 695 945

part of the patients are presented for the different operations. The number of 
the patients, the sex distribution, the average age in the time of the operation, 
the results and the complications are given.

Open adductor tenotomy. We have performed open adductor tenotomy at 
each CP patient and the origins of the long adductor and of the gracilis were 
detached. In case of a very great tension of the short adductor a partial section 
of this was performed.

The number and result of the operations are demonstrated on Table 2. 
Postoperatively the patients got a plaster for 4 weeks in 40°-40° abduction. 
On the 10th day the patient was raised. The anterior branch of the obturatory
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F ig . 2 .a. R oentgenogram  of a 3 years old child. Subluxation on the  left side. b. 3 years 
afte r open adductor teno tom y. On the le ft side: norm al relations, subluxation on th e  righ t

side

T a b l e  2

Open adductor tenotomy

1951-1980: 530 cases, 213 <J, 317 ?

Average age a t  the time 
a t  th e  operation 4.3 years

Average follow up time 9.2 years
w ithout subluxation subluxation, coxa valga

36% 65%
5 years la ter

w ithout dislocation 
tendency

75% im proved 25% worsening

merve was rarely sectioned (in 33 cases). The results were overwhelmingly 
favourable. Figure 2 shows the development of the left hip after adductor 
tenotomy, and that of the right hip without adductor tenotomy.

Posterior transposition of the adductor origins was performed in the 3rd 
period in 1976 to 1988. Generally it was made under 10 years of age because 
of walking with inward rotation and we have found improvement in each 
case.
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Stripping of the spine muscles, if necessary together with the tenotomy 
of the iliopsoas, is performed more and more frequently. We think it advisable 
to make this operation also in 20° hip flexion contracture.

In coxa valga subluxans or dislocation, beside the elimination of the hip 
flexion contracture, the restoration of the normal hip relations is thought also 
to be important. The reduction and the femoral osteotomy are performed even 
than if the child cannot walk or walking cannot be expected; even in these 
cases a more symmetrical sitting is made possible, the care is enlightened and 
the chances of later hip pains diminished.

The results of 43 varus derotation osteotomies are assessed and demon­
strated in Table 3. Varus derotation osteotomies were performed in cases where»

T a b l e  3

Varus derotation fem ur osteotomy

33 patients
43 hips

n < ? 22?

Average age at the time
of the operation 7.3 years

Average follow up time 3.3 years
preop. op. postop.

CD angle 158.9° 124.8° 138.5°
AC angle 31.2° 29.2°
CE angle 10.3° 13.8°

beside coxa valga and increased antétorsion, subluxation was also observed, 
expressed by the CE angle (Fig. 3). The osteotomy was made after an oj>en 
adductor tenotomy in the level of the lower edge of the lesser trochanter and 
fixed with Sherman plate and screws. In each case plaster was also given, as 
we have observed that without this an adduction position will develop and 
the internal fixation may be insufficient. The antétorsion was corrected to 
5°-8°, the neck shaft angle to 125°. The development of revalgization was 
connected with the adductor spasm and contracture, that remained after the 
operation. We have found complications in 10 cases, a part of these was the 
consequence of technical errors. The complications are demonstrated in details 
on Table 4.

The results of open reduction could be assessed in 23 cases. The operation 
was performed independently from the fact whether the patient could walk 
or not, or a walking could be expected or not in the future. In the later case 
our aim was the enlightening of the sitting, to reach symmetry and to en­
lighten the care. The detailed results are demonstrated on Table 6, the compli­
cations in Table 6. In 14 cases, after reaching the above mentioned goals, there
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F i g . 3 . a .  V arus d e ro ta tio n  osteo tom y w as pe rfo rm ed  fo r su b lu x a tio n  of th e  le ft h ip . 
b . 6 y ea rs  la te r-a d e q u a te  d eve lopm en t o f th e  h ip

T a b l e  4

V a ru s  d e ro ta tio n  fe m u r  o s te o to m y  : 43  h ip s

Complications

Redislocations 2

Extrem e varus position 3

Extreme lim b shortening 4

Total 9
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T a b l e  5

O p e n  re d u c tio n  -f- v a r u s  d e ro ta tio n  fe m u r  o steo to m y

19 patien ts
23 hips 

8 3 11 S

p r e o p . o p . p o s t o p .

CD a n g l e 168° 125° 135°
AC a n g l e 33.5° 32.5°
C E a n g l e -3 2 .4 ° 11.3°

T a b l e  6

O p en  re d u c tio n  +  v a r u s  d e ro ta tio n  fe m u r  o s teo to m y  : 2 3  h ip s

Complications

Redisloeation 2
Fem oral head necrosis 3

Total 5

T a b le  7

O p en  re d u c tio n  +  v a r u s  d e ro ta tio n  fe m u r  o s te o to m y  -f- C h ia r i  p e lv ic  o steo to m y  

10 hips 3 c3 7 ¥

Average age a t the time of the 
operation

Average follow-up time
11.6 years 
2.5 years

CD angle
preop. op. 
151.2° 128°

postop.
135°

AC angle 35.2° 21.2°
CE angle -2 0 .5 ° 22.2°

was an expressed improvement, the parents were satisfied with the operation. 
More than one of the patients has begun to walk after the operation, the 
asymmetric position of the hips has ceased.

Open reduction is performed after open adductor tenotomy. The hip is 
exposed according to Watson Jones and the iliopsoas is always detached, 
exceptionally also the muscles originating from the superior and inferior iliac 
spine. The acetabulum was found generally well developed. An oblique osteoto­
my was performed et the level of the lesser trochanter. The CO angle was set 
to 125°, the antétorsion between 6°-10°. Depending on age a 10-20 millimeter
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F ig . 4.a. O pen a d d u c to r  ten o to m y , open  red u c tio n  o f th e  h ip , v a ru s  d e ro ta tio n  fem ora l 
o steo to m y , b. R oen tg en o g ram  m ad e  5 y ea rs  la te r

abbreviation was also necessary. To reach a reduction without tension this 
was frequently more important than the varization (Fig. 4). Chiari’s pelvic 
osteotomy was performed in 25 cases, the patient could be followed in 10 cases 
(Table 7, Fig. 5). In 1 case redislocation was observed and this has ment the 
failure of the operation.
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F iu . 5 .a. O pen reduction , v a ru s  d e ro ta tio n  o s teo to m y  and  C hiari’s o s teo to m y  perfo rm ed  
in  a  14 y ea rs  old child , b . 1 y e a r  p ostopera tive ly

Discussion

In Hungary generally Pető’s conductive education is used for the con­
servative treatment of CP patients. Although this method is suitable for 
milder cases with more favourable prognosis [8, 11, 12] in a significant part 
even of these cases operation is needed.

In the last 40 years operations were performed more and more frequently 
in these children and also in those cases which were previously treated conser­
vative. The unfavourable functional state of the hips, and the subluxation or 
luxation developing in a significant part of the cases are serious consequences 
of the disease [1, 3, 4, 5] and we have to strive for prevention, or if these 
lesions have already developed, to eliminate them. The open adductor teno­
tomy performed in due time influences favourably the development and func­
tion of the hips. These operations were made according to the suggestion of 
Sharrard and others [2, 9] after 2,5 years of age if the abduction was not more
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than 30°. The results can be assessed also on basis of the Roentgenograms. The 
neck-shaft angle shows a favourable development, and especially after opera­
tions performed in younger age the dislocation tendency also improved. The 
effect that the gait of the preoperatively scissoring child improved also con­
siderably is also not less important. To obtain a good result it is important to 
weight the measure of the adductor tenotomy. The long adductor and the 
gracilis were always detached. The section of the anterior branch of the ob- 
turatory nerve in case of major spasm may be equally necessary. To this, 
however, the force of the abductors has to be measured exactly.

The retroposition of the origins of the hip abductors is a good alternative 
of the tenotomy. If the gait with inward rotation dominates, this operation is 
performed. We have obtained good results even in adolescence. I t can be 
made in cases in which the inward rotation is caused by spasm and it appears 
first of all during gait and if in flexion the hip can be rotated outward.

Varus derotation osteotomy is performed in elder children (average age 
7.3 years) in cases of subluxation, if the femoral head can be centralized in the 
acetabulum. Even after open adductor tenotomy such a muscular force is 
exerted on the femur that, after having experienced some complications in the 
past, the internal fixation is completed with plaster, to handicap excessive 
varization or the tear of the screw's from the bone. Because of the frequent 
complications (21/cent) this operation is chosen only in cases of subluxation, 
the valgity of the femoral neck in itself is not considered as an indication.

The open operative reduction together with open adductor tenotomy and 
varus derotation abbreviation osteotomy is without doubt a major intervention 
and we would perform it more willingly in children who will be able to walk 
afterwards. I t is performed however also if we can secure the symmetrical 
position of the extremities and enlighten the care and hygienics. Except the 
2 cases of redislocation we have obtained improvement. In cases with shallow 
acetabulum and if it is thought that these is a major danger of subluxation 
2-3 months after the operative reduction Chiari’s pelvic osteotomy is perform­
ed. This operation made in adolescence gives generally a good result.

Naturally it is more favourable if subluxation or luxation can be preven­
ted and in this open adductor tenotomy performed in due time has a decisive 
role. If, however, subluxation or dislocation have already developed, with open 
reduction, femoral and Chiari’s pelvic osteotomy it will be possible to treat 
the serious functional disturbance and deformity of the hips and to promote 
the gait and enlighten the care of the patient.
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A n  un co n tro lled  s tu d y  on 20 p a tie n ts  underg o in g  h ip  p ro s the tic  su rg e ry  is 
re p o r te d . So lcotrans®  O rthopaed ic , a  sterile , d isposab le  device fo rthe p o s t-o p e ra t­
ive sa lvage  a n d  re in fusion  o f  d ra in ed  w hole b lood w as used  on  all p a tien ts . 70%  o f 
p a tie n ts  d id  n o t req u ire  a d d itio n a l hom ologous b lood  an d  th e re  w as a  sav in g  o f 
76%  in  hom ologous blood usage.

T he  device is safe a n d  sim ple to  use an d  n o  clin ically  sign ifican t ad v e rse  
effec ts w ere observed . I t s  use is recom m ended  in  p a tie n ts  undergoing h ip  p ro s th e ­
tic  su rg e ry  in  th e  absence o f jo in t in fec tion  o r m alignancy .

1 here are many reasons for a resurgence of worldwide interest in 
autologous blood transfusion in the past twenty years. Among these must be 
included shortage of bank blood due either to a shortfall in donors or increased 
demands with increasing complexity of surgical procedures ; concern regarding 
transmission of disease viruses, primarily Non A, Non В hepatitis virus and 
HIV; risk of alloimunization; haemolytic reactions and an awareness of the 
quality of salvaged autologous blood with modern devices.

Two main groups of product are available for salvaging intraoperatively 
or post-operatively shed blood. These are cell processing machines whereby 
mainly red cells are administered, and combined salvage and reinfusion devices 
through which whole blood is reinfused. Cell processing machines involve a 
high initial cost, a software cost and the need for a technician to operate the 
device. Solcotrans® Orthopaedic, a sterile, disposable device for the salvage 
and reinfusion of whole blood, is of relatively cheap cost and requires no 
technician for usage.

Blood draining from the joint space following hip or knee arthroplasty 
is defibrinogenated and therefore slow to clot. Experience in U.S.A1’2,3 and 
U K.4’ 5>6 have indicated that this whole blood is sterile, safe to reinfuse and 
creates a 70-80% saving in homologous blood requirements. We decided to 
evaluate this product in our orthopaedic unit.
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Study

The Solcotrans® unit consists of a sterile, disposable semirigid transpar­
ent polycarbonate shell within which is a plastic blood-compatible bag, ca­
pacity 500 ml. The bag is maintained open by a vacuum inside the shell. One 
end of the unit is connected to the joint drainage tubes, the device incorpor­
ating a 260p filter, and the other end, via a one-way valve and 0.2p antibac­
terial filter, to a suction pump. Aspiration pressure is maintained a t <| 100 mm 
Hg. Prior to usage 40 ml of citrate anticoagulant-is added to the inner bag. 
When the bag is filled the device is disconnected, inverted and the blood im­
mediately reinfused via a 40p micropore filter. If necessary, subsequent 
Solcotrans® can be attached. Solcotrans® Orthopaedic is fo rpost-operative 
usage only.

The study was an open, uncontrolled trial in 20 patients. The aim of the 
study was to evaluate safety, efficacy and practicability.

All patients studied underwent hip prosthetic surgery and there was no 
age limit for its use.

Patient exclusions were those suffering malignant or infective disease of 
the hip and those suffering a coagulation disorder or taking drugs that could 
affect coagulation.

Informed consent was obtained from all patients prior to entering the 
study.

Haematological baselines of haemoglobin, haematocrit, red cell count 
and platelet count were obtained pre-operatively and at the end of operation. 
These measurements were repeated immediately post-reinfusion of salvaged 
blood and 1, 4 and 8 days thereafter.

Record was made of all i.v. infusions given within 24 hours of operation 
and also any unexpected events.

Results

Twenty patients entered the study—14 female, 6 male.
Age: Female, mean 51 years, range 42-75 years

Male, mean 57 years, range 37-67 years 
The mean volume of blood salvaged and reinfused per patient was 932 ml 

(range 400-1450 ml). Fourteen patients did not require homologous blood. Six 
patients were additionally given homologous blood either as whole blood, red 
cell concentrates or combinations of the two.

A total of 17 700 ml of autologous blood was salvaged and reinfused; 
Homologous blood requirements were 5650 ml.

The haematological parameter changes are as given in Table 1.
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T a b l e  1

H a e m a to lo g ic a l p a r a m e te r  ch an ges w ith  S o lc o tr a n s® O rth o p a ed ic  u sa g e  n  =  2 0

Parameters
Pre-

operative 
<± SD)

Post­
operative
(± S D )

Post-
Solcotrans®

( ±  SD)

+  Day 1 
(± S D )

-f- Dav 4 
( ±  SD)

+  Dav 8 
( ±  SD)

Haemoglobin 13.5 11.s 9.1 9.5 9.9 10.7
g/dl (1.3) (1.0) (2.2) (1.5) (1.6) (1.3)

H aem atoerit 43.3 37.5 29.2 31.2 32.7 35.2
0//0 (3.0) (4.9) (6.4) (5.3) (4.2) (4.1)

Red cell count 4.4 3.8 3.0 3.1 3.3 3.3
X 10®/mm3 (0.3) (0.5) (0.6) (0.4) (0.4) (0.7)

P latelet count 211 196 170 171 195 232
X 103/m m 3 (42) (44) (33) (38) (57) (65)

Two patients were febrile post-infusion. In both instances the pyrexia 
promptly resolved following aspirin therapy.

An additional 2 patients developed pyrexia after the 3rd postoperative 
day. There was no suggestion nor probability that this was caused by the 
Solcotrans.®

The volume of colloid and crystalloid solutions given to the patients intra 
and post-operatively was a mean of 3.2 litres (range: 1-4.2 litres).

No patient post-operatively showed clinical evidence of adult respirat­
ory distress syndrome, disseminated intravascular coagulation nor renal 
failure.

Discussion

With an increasing aging population the incidence of hip replacement 
is growing and a concomitant demand upon the Blood Transfusion Service 
will occur.

A zero risk with homologous blood transfusion is impossible to attain and 
demand for autologous blood usage is increasing among knowledgeable patients.

The efficacy of autologous blood transfusion has now been documented 
in a large number of studies and its application is rising in Europe and N. 
America. [4]

In this study the use of Solcotrans® Orthopaedic enabled] us to effect a 
marked reduction—76%—in homologous blood usage, thus reducing the 
demand on increasingly limited homologous blood stocks and reducing the 
risk of disease transmission.

Three prime questions needed to be answered within this study:
1. Was Solcotrans® Orthopaedic safe to use?
2. Was it effective in salvaging and reinfusing whole blood ?
3. Was it practicable?
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To all these questions the answer was in the affirmative. No adverse 
effects of clinical significance occurred and use of the device enabled us to 
salvage and reinfuse a mean volume of 932 ml of blood that would otherwise 
have been discarded. Solcotrans® is simple to use and demanded no change in 
the operative procedure. The saving of 76% in homologous blood requirements 
was higher than we anticipated.

I t has been our practice in patients undergoing hip prosthetic surgery 
to infuse an average of 3 units of blood per patient. By using Solcotrans® 14/20 
(70%) of our patients did not require homologous blood.

Conclusions

Solcotrans® Orthopaedic is a safe and effective method of salvaging and 
reinfusing post-operatively shed whole blood from patients undergoing hip 
prosthetic surgery. No significant adverse effects were noted and its routine 
use would reduce the demands on the Blood Transfusion Service. The produce 
is simple to use and requires little training. Its use as a routine procedure in 
appropriate orthopaedic surgery is recommended.
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Successful Treatm ent of Erectile Disfunction 
w ith Fortisex Coated Tablets
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A ndro logy  C en ter, D e p a rtm e n t o f U ro logy , Sem m elw eis U n iv e rs ity  M edical School, 
H -1082, B u d ap est, Ü llő i ú t  78/b, H u n g a ry

(R eceived : J u ly  17, 1991)

A f te r  a  b rie f su rv ey  o f  tr e a tm e n t, possib ilities o f  erectile d y sfu n c tio n , th e  
A u th o rs  describe  th e ir  resu lts  w ith  F O R T IS E X  c o a te d  tab le ts  p lay in g  an  im ­
p o r ta n t ro le  in  th e  conservative  th e ra p y  even in  o u r  days. T heir re su lts  suggest 
th a t  th e  p r im a ry  ad v an tag e  o f  th e  p ro d u c t appears in  increasing  th e  lib ido  in  sex u a l 
p rob lem s o f  psychic  origin, b u t  its  secondary  field  o f  application  is th e  m in o r 
im p ro v em en t o f erectile  p a ram e te rs  o f d isfunctions o f  “m ix ed ” h istory .

IVtale sexual activity is by no means a private affair, since erectile 
disfunction may lead to daily discomfort, to reduced environmental toler­
ability and even to the disintegration of family life; so it may deteriorate not 
only the life of the individual, but also that of his environment. This recognition 
has, especially in the past two decades, remarkably activated the research 
in this field, a fact well proven by the appearance of many new stimulants and 
drugs on the market.

Gorm Wagner suggests [12] that the erectile cycle consists of four phases. 
The first is the rest phase, characterized by the constancy of the penis volume, 
the intracavernous pressure and the blood flow. In the second (tumescence) 
phase the volume increases and slow elevation in the intracavernous pressure 
is seen. In the third (erectile) phase, the penis volume is constant, and the intra­
cavernous pressure increases to 80 mmHg. In the fourth (detumescence) phase, 
the volume and the erection are decreased, and the parameters return to the 
values of the rest phase [12].

The research and therapy of erectile disfunction are an old endeavor in 
Hungarian andrology [3, 4].

In erectile disfunction, erection is difficult or lasts only for a very short 
time, and differences may be seen in its degree, as wrell. These symptoms may 
also be associated with disorders of the libido, the orgasm or the ejaculation 
[5, 6].

This disfunction may be treated either conservatively or by surgical 
intervention. Though 'psychotherapy is the most common method among the 
conservative treatments, the progress in medical science allows ever better 
knowledge of the physiology of the field, and so the “pure” psychotherapeutical
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approach is losing its former monopoly. Also widely applied in Hungary, 
hormone therapies have not brought about the expected results in many cases 
(field of indication !), and the use of afrodysiacs offers good results in minor 
complaints only [1, 2, 8].

In present-day Europe the conservative treatments are focused partly 
on vacuum therapies and partly on injections of vasoactive substances into the 
cavernous body [11, 13, 14, 16].

While the publication of experience with the vacuum therapy is still in 
process, the intracavernous treatment can be regarded as a common method in 
Hungary [9]. Now, based on a large patient material, also the limits of applica­
tion of the latter are well-known (complications, invasivity) [9, 10].

In our days the surgical approach is comprised of prosthesis implantation, 
of “empty vein” ligation (for open veins, i.e. that “steal” blood from the penis 
even in the erected position), and of vascular surgical solution of arterial inflow 
[6, 13, 15].

Besides the surgical and conservative “invasive” treatments, also the 
“non-invasive” conservative approaches are markedly and rightfully present 
in the current therapy of sexual disfunctions.

Material and method

In the Andrology Center of the Urology Department of Semmelweis 
Medical School we treated a total of 50 patients with FORTISEX product of 
Pharma Bus GmbH in 1990 and 1991. The youngest patient was 21, the oldest 
68 years old. The patients were ranged into two groups: the sexual dysfunction 
was of “pure” psychic origin in 18 cases, and of “mixed” origin (organic altera­
tions with psychic superpositional in 32 cases.

Patients with “venous leak” and those with impotence requiring revas­
cularization were excluded from the mixed group. However, half of the pa­
tients in this group were diabetics, though in different degrees and patterns.

The drug is a favorable mixture of animal pitutary gland and testis 
extracts, Muira-puma, vitamins and afrodysiacs, and is formulated as coated 
tablets. The daily oral dose is Зх  1 coated tablets. Each patient received 100 
tablets. The drug is recommended mainly for the treatment of potency pro­
blems of psychic and nervous origins. No adverse effects have been seen up to 
now, and the comprehensive use of the drug is promoted by its reasouble price 
of about DEM 40.

Trends in libido, in the erectile period and in the detectable differences 
in erection were monitored in both patient groups.
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Results

Our results obtained in the “purely psychic” group are shown in Table 1.

T a b l e  1

No. of Increased Erectile Erectionpatients libido period

18 u 10 и

The table suggests that the libido has increased in the majority of the 
patients, they reported on prolonged erectile periods in 50% of the cases, and 
more marked erection was observed on the effect of the treatment in 11 pa­
tients.

T a b l e  2

Illustrates the results in  the ‘‘mixed history”  group

p о Increased Erectile Erectionpatients libido period

32 12 5 (5

Accordingly, in this group each param eter remained below th a t was seen 
in the former group: the libido had increased only in one th ird  of the cases, and 
positive changes in the erectile period and in the degree of erection were ob­
served only in a few patients.

Discussion

Conservative methods cannot be omitted in the treatment of mild erectile 
disfunctions [1, 7, 16]. Specially designed for the purpose, the Fortisex afro- 
dysiac product of Bus Pharma Company can be applied effectively only in 
impotence of “psychic” origin, and it promotes only the increase of libido even 
in this cases. If the psychic cause is associated with some organic components 
(urological alterations, liver disease, diabetes or hormona disbalance), then 
only modest results can be expected from the drug. Nevertheless the product 
should not be refused, since its libido increasing and mild erection improving 
effect entitles it to have a place in the so poor selection of potency improving 
products among conservative methods offering only partial results in them­
selves. The use of the drug is all the more reasonable in patients who refuse 
“invasive” help or in whom the “invasive” methods cannot be applied due to 
some organicor other problems.
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Concomitant Incidence of Fertility 
Chance Reducing Yaricokele 
and Chromosome Aberration

J .  B é r e s 1 an d  Gy. P a p p 2
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T era to logy—W H O  C oopera tive  C en te r for Social P re v e n tio n  o f H e re d ita ry  D iseases, 
2U rology D e p a rtm e n t, Sem m elw eis M edical School H -1082, B u d ap es t, Ü llői ú t  78/b,

H u n g ary

(R eceived ju ly  17, 1991)

A u th o rs  describe  th e  case of a m ale  p a t ie n t  w ith  varicocele, o ligozoosperm a- 
tism  a n d  su b fe rtili ty , a  46 X Y  t  (8; 10) (q22; p l5 )  b a lan ced  chrom osom e ca rr ie r. 
F o llow ing  v a ricec to m y , successful p reg n an cy  h as developed  even  w ith  b a lan c ed  
tra n s lo c a tio n  m ean ing  on ly  60%  fe r tlity  chance. P re n a ta l d iagnostics b y  cho rion  
b iopsy  show ed a  fe tu s  o f n o rm a l chrom osom e co n ste lla tion . A u th o rs  call a t te n tio n  
to  th e  fa c t th a t  even  m ino r, step -b y -s tep  im p ro v em en ts  in  fe r til ity  chance m a y  
lead  to  success in  m u ltip le  aberra tions.

1 he andrological role of various genetical differences has come to the 
foreground of scientific interest. The importance of disorders in number or in 
structure is more and more clarified, the fertility chances can ever better be 
estimated and assessed [2,1,12]. Besides clinical patterns associated with dif­
ferences in the number of chromosomes, such as Klinefelter syndrome, “double 
Y” chromosomes of “XX male” chromosomes, ever more publications are 
devoted to the fertility aspects of intersexuality; while among structural dis­
turbances the primary factors responsible for fertility problems are breaks 
of the long arm of the Y chromosome, reciprocal translocations and centric 
fusion [6, 7, 8, 10, 13, 16].

The concom itant incidence of fertility chance reducing varicocele and 
chromosome aberration being very rare, we th ink  our case deserves attention.

Case report

Earlier, our patien t was treated  in other institutions for oligozoosperma- 
tism; he received Andronal, Clostylbegyt and Vitam in E cures.

The patient reported in our Andrology Center for a general check-up 
in 1986. Grave oligozoospermatism (spermái count: 5 millions/ml, 60% move­
ment, intensivity: 1/3 are moderately vivid, the others showing minimal move-
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ment) and medium degree left-sized varicocele were found with testicles of 
normal size and palpation. In the patient’s history spontaneous abortions, 4 in 
his first, and 2 in his second marriage, all in the first trimester deserve special 
attention.

Considering the above facts, our plan included the surgical solution of the 
varicocele (with simultaneous testis biopsy), hormonal tests and genetical 
check-up. At the first andrological control examination after the varicocele we 
observed only minimal improvement in the spermái count (8 millions/ml, 70% 
moving, 2/3 moves intensively, 1/3 moderately), and the histological evaluation 
of the testicle biopsy sample showed inhibited maturation (spermatocyte level !) 
and interstitial fibrosis. Parallel hormonal tests (testosterone 30 nmol/1, F S H :  
11 IU/1, LH: 14 IU/1, prolactone: 2.0 ug/ml) could not reveal the cause of 
infertility. We tried F S H  stimulation of the maturity process with no signifi­
cant results, and this was followed by the planned genetical check-up.

Chromosome analysis was made from lymphocyte culture by the G- and C- 
stripe techniques, by evaluating 100 metaphasic cells. The karyotype of our 
index patient was: 46, XY, t  (8; 10) (q22; p 16). Figure 1 shows the karyotype of

F i g . 1. a : P a r t ia l  k a ry o ty p e  from  th e  p a tie n t Sz. G. 28/M. 4 6 , X Y , t  (8; 10) (q 2 2 ;p l5 ) 
Code: 120/87. A SG  techn ique, b : Id io g ram  o f  th e  tran slo ca tio n
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the index patient. His first and second wives were of normal karyotype. I t  was 
not possible to  perform comprehensive family study  to clarify whether the 
case was de novo pr hereditary, translocation, because our index patien t was a 
single child, and his parents had already died.

Discussion

Similar cases carrying t  (8; 10) balanced translocation have been describ­
ed several times, but with different chromosomal break sites. Because of the 
andrological status of our index patient, it is more important to consider the 
observations of Retief et al (9): [1] constitutional chromosomal abnormalities 
were found in 5.1% in 390 males with oligozoospermatism; [2] in general, the 
rate sex chromosomal aberations is 50%, and autosomal chromosome translo­
cation is 50% in oligozoospermatic populations; [3] the average frequency in 
infertile males with chromosomal aberration, in whom the spermái count was 
below 10 millions/ml, is 7-1% [4] reciprocal translocations were found to be 
sporadic in azoospermie or subfertile males [3, 4, 14]. Our index patient is 
included as a balanced chromosomal aberration carrier in an article compiled 
in our institute which summarizes 418 couples with habitual spontaneous abor­
tion [5].

The testicle size of our Hungarian index patient (volumes of the right and 
the left testicles are 18.1 cm3 and 17.0 cm3, resp.) corresponds to the Hungarian 
standard of testicle development [1]. The cause of childlessness is not only 
the fact that our patient is a balanced translocation carrier, but also his severe 
oligozzospermatism associated with the tissular alteration of the testicles and 
his varicocele. Also his being a balanced translocation carrier can be responsible 
fot the 4 spontaneous abortions in his first, and the 2 ones in his second mar­
riage.

What is to be underlined is the fact that fertility chances can be im­
proved even in balanced chromosomal aberrations associated with variocele. 
The prolonged disappointment because of childlessness in our patient’s private 
life was compensated by the hope of a baby. Indeed, his partner was found to be 
pregnant with a fetus as judged normal by prenatal diagnosis in this year (1991). 
And this menas that step-by step, gradual improvement of the andrological 
status can be important for the patient as well.
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Dopamine-induced Aggravation of Myocardial 
Ischaemia in the Paced Heart: 

Cardiosurgical Perspectives
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B udapest, V á ro sm a jo r u. 68, H ungary

(R eceived : J u n i  6, 1991)

T he ac tio n  o f dopam ine on  th e  b lood supp ly  to  a cu te ly  ischem ic ca rd iac  
a reas w as in v es tig a ted  a t  a rb i tra r ily  se lected , fixed h e a r t ra te s . T he A —V  node 
o f open ch es t dogs was crushed  an d  th e  ven tric les w ere paced  betw een  30 a n d  
220 b ea ts  p e r  m in u te  (bpm ). Isch em ic  b lood supp ly  w as assessed b y  co m p u te r- 
aided  in fra red  therm ography . I t  w as found  th a t  th e  ischem ic (co lla te ra l-d ep en d ­
en t) blood flow  paralle led  o vera ll m yocard ia l blood sup p ly  (co ro rnary  sinus 
outflow ) an d  w as d irec tly  re la te d  to  h e a rt ra te  b e tw een  30 and  100-140 b p m ; 
above th is  freq u en cy  i t  decreased  m o d era te ly . D opam ine (10 gg/kg i.v.) e lic ited  
a  m a rk ed  increase  o f ischem ic flow  in  th e  h e a rt paced  a t  60 bpm , w hereas th e  
d ru g  ac tio n  w as characterized  b y  a  long-lasting  flow  decrease (preceded b y  a  
sligh t d ila tion ) a t  200 bpm . II w as concluded  th a t  th e  tre a tm e n t o f th e  ta ch y c a rd ie  
h e a r t w ith  dopam ine, as i t  fre q u e n tly  occurs in  p o stb y p ass  card iac and  co ro n ary  
su rgery , m a y  p lace  th e  non-com plete ly  revascu larized  m yocard ium  a t risk.

D uring  the past decade there has been a renewed interest in catechola­
mine-induced cardiac deterioration [12. 14], essentially ischemic in character. 
At the same time, treatment with cardiostimulatory agents often referred to 
as inotropic support is a well known therapeutic measure employed in cardiac 
surgery, especially at the late intraoperative and/or the early postoperative 
phases of interventions. In most instances catecholamines (usually dopamine 
or dobutamine) are utilized for this purpose. It is claimed that these agents 
are comparatively safe, because both of them exert an inotropic effect without 
increasing heart rate, a major hemodynamic determinant of adverse catecho- 
laminergic effects. Experience has shown, however, that with dobutamine this 
is clearly not the case [5]; as to dopamine, although its action is seldom as­
sociated with tachycardia, coronary vasoconstrictor influences that markedly 
characterize the pharmacological spectrum of activation may arise as detri­
mental factors [8, 13]. Moreover, the high incidence of postoperative tachycar­
die episodes may in itself determine the hemodynamic background for dopa­
mine actions in patients having widespread or extended cardiac ischemic foci. 
The aim of this study was, therefore, to examine in an experimental model 
how the dopamine action on the regionally ischemic heart is influenced by the 
changes of basic heart rates.
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Methods

Eight mongrel dogs of either sex, weighing between 14 and 23 kg were 
anesthetized with pentobarbital sodium (30-35 mg/kg b.w., iv.). Using artificial 
ventilation (RO-5, volume-cycled respirator) the thorax was opened by making 
incisions in the 4th intercostal spaces on both sides and splitting the sternum 
transversely. The heart was firmly suspended in a pericardiac cradle and a 
short segment at the upper mind-portion of the left anterior descending (LAD) 
coronary artery was prepared free. The dogs were given heparin (500 I.U./kg) 
and the coronary sinus was cannulated through the azygos vein with a large- 
bore ( ^  5 mm i.d.) polyethylene tubing which was connected with an extra­
corporeal circuit delivering the outflow of the sinus to the cannulated central 
stump of a femoral vein. Coronary sinus flow representing blood supply to 
the left ventricle was measured with a Statham SP 2002 cannulating flow 
probe. Blood pressure was also monitored from a femoral artery with a Statham 
gauge. A monopolar pacing electrode was sutured to the lateral wall of the 
right ventricle. A large purse string suture was also placed on the right auricular 
appendage.

After completing the surgical preparations the A-V conduction of the 
heart was discontinued as follows: both venae cavae were temporarily occluded 
with snare occluders, the right auricular appendage was incised and, by using 
continuous blood suckling, the site of the A-V node was idendified with the 
naked eye. The node was crushed by electrocauterization, the ventricular- 
pacing was started by means of a programmable Medtronic stimulator, and 
the normal circulation restored. The circulatory arrest did not outlast more 
than 25-30 sec; after reinfusing the blood lost during this procedure, the nor­
mal circulatory equilibrium was reestablished in every case.

All tests were performed on the regionally ischemic heart in a stabilized 
state of the ischemic zone: Accordingly, after establishing the A-V block, the 
LAD artery was occluded at least 1 hour prior to testings. During this period 
the heart was paced at 140 beats per minute (bpm) which is close to the average 
heart rate of anesthetized dogs. The development of regional ischaemia was 
monitored by computer-aided thermography (AGA 750 camera) which senses 
local flow-dependent infrared irradiation from the cardiac surface. The sensi­
tivity of the equipment was set to cover a range of 5 °C. The analysis of the 
thermographic images was performed according to the techniques described 
earlier in detail [11 ].

The experimental tests included: [1]. Ventricular pacing at fixed heart 
rates (30, 60, 100, 140, 200 and 220 bpm) in order to construct curves describ­
ing frequency-dependent thermographic changes in the ischemic zone. [2] 
Administration of dopamine (10 pg/kg i.v.) at low (60 bpm) and high (200 
bpm) heart rates, respectively; this лгав performed to determine whether or

Acta Chirurgica Hungarica 32, 1901



A . K o llá r  et a l .:  D o p a m in e -in d u c e s  aggravation  of m yo ca rd ia l isch a em ia 239

not bradycardie and tachycardie basal rates influence per se the characteristic 
features of catecholamine-induced changes in ischemic blood supply.

The thermographic results were expressed as changes of computer-evalu­
ated mean temperature {A °C), whereas coronary blood flow alterations as 
percent deviations from basic values measured at 140 bpm (100%). Comparison 
of these variables was made by graphic equalization of maximal extensions 
between 30 and 140 bpm, according to the routine developed in former studies 
[2, 3]. Statistical analyses were based on results obtained in five successful 
experiments. In two dogs out of eight, the idioventricular rhythm was too high 
to be suppressed reliably by pacing at low frequencies, while in another dog 
the pacing was poorly tolerated a t frequencies higher than 140 bj)m. All 
statistically compared values are mean d: SEM. Calculations of significance 
were made by using Student’s f-test for paired and unpaired data.

Results

Figure 1 depicts changes in mean temperature of the ischemic zone (repre­
senting collateral-dependent blood supply) and in coronary sinus outflow (rep­
resenting overall myocardial blood supply). The astonshingly close parallelism 
between the relative alterations of these variables revealed a curvilinear rela­
tionship of both the ischemic and the overall flow to the heart rate: the blood 
supply increased from 30 bpm to 100-140 bpm with continuously regressive 
increments, whereas it remained fairly constant over 140 bpm. Ischemic mean 
temperature and coronary sinus flow were found to be usually higher at 200 
bpm than at 60 bpm. However, the differences were not very pronounced and 
statistically not significant (not shown in Eig 1).

At the same time, the characteristic features of dopamine-induced changes 
at these arbitrarily selected heart rates were drastically different from

Heart ra te  - induced changes 
of ischemic temperature (•)  and 

coronary blood flow (*)

Heart rate (bpm)
F ig . 1. Para lle lism  o f therm ographyca lly  reco rd ed  ischem ic b lood su p p ly  a n d  co ro n a ry  

sinus flow in resp o n se  to  v en tr icu la r pacing

Acta Chirurgica Hungarica 32, 10V1



240 A . K o llá r  et a l.:  D o p a m in e - induces aggrava tion  o f m yo ca rd ia l ischaem ia

60 bpm 200 bpm

0.8

0 . 6 -

0.4-

0.2

0

- 0.2

-0.4

- 0.6

*■ p < 0.05

* *  p < 0.01

I I Early Late

F ig . 2. B lood flow -dependen t ischem ic te m p e ra tu re  changes induced  by  dopam ine (10 
/tg /kg, i.v .). N o te  th e  decrease  o f  th e  early  (<( 1 m in ) effect an d  th e  reversa l o f th e  la te  

(4 -5  m in ) effect in ta c h y c a rd ia  (200 bpm )

F ig . 3. O riginal th e rm o g ra p h ic  card iac images. W h ite  a rrow head  deno tes th e  s ite  o f LA D  
occlusion. (N ote m irro r im age  o f the  hea rt in  th e  th erm o g ram s.) E ach  co lour-band  on 
th e  false-colouring re p re se n ts  a  tem p era tu re  ran g e  o f  0.5 °C. D irection  o f cooling: yellow 

(o range) — red  — rose — lilac — m a u v e —green



A . K o llá r  et a l .:  D o p a m in e -in d u ces aggravation  o j m yo ca rd ia l ischaem ia 241

F ig . 4a. E x am p le  o f  th e  decrease o f  co lla te ra l-d ep en d en t ischem ic flow  a n d  d em arca tio n  
o f ischem ia upon  h e a r t r a te  increases. A rran g em en t as in  Fig. 3

each other as shown in Fig 2. In the bradycardie state the immediate (<  1 
min) warming action upon dopamine administration was followed by a pro­
longed (4-5 min) small temperature increase indicating a great flow overshoot 
followed by a slight vasodilation. In contrast, in the tachycardie state the 
early vasodilation was much smaller, while the late effect was diametrically 
opposite to this change indicating a marked flow decrease. A characteristic 
example is shown in Fig 3.

In one dog (not included in statistics) high-frequency pacing was in 
itself sufficient to elicit marked decreases in local flow. Heart rate-dependent 
relations of temperature and sinus outflow exhibited peculiar bell-shaped 
curves in this preparation (Fig 4a and 4b), the descending limb of which started 
over the frequency of 100 bpm.

Heart rate (bpm)
F ig . 4b. G raph ic  rep re sen ta tio n  o f  ex perim en t show n in F ig . 4a
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Discussion

Reduction of perioperative cardiac morbidity and mortality is a major 
task of heart surgery. The recent studies of Papp and his co-workers [9, 12] 
have stressed the predictive role of perioperative dynamic circulatory changes 
in cardiosurgical patients who are diagnosed as having preoperative cardiac 
ischemic hazards and/or subjected to potential ischemic damages during oper­
ations. More specifically, treatment with catecholamines has particularly been 
implicated by Papp in the development and aggravation of postoperative 
ischemic cardiac deterioration. Consistent with this assumption by reducing 
intraoperative inotropic support to the necessary minimum, postoperative 
mortality also was found to be significantly reduced [12].

The results of the present investigations may provide a further indirect 
support to this thesis. A major finding of this study was that even dopamine, 
a comparatively safe inotropic drug might aggravate myocardial ischemia if 
administered to the (moderately) overdriven heart representing a high-risk 
state of cardiac activity. (It should be noted that in the dog the heart rate of 
200 bpm at which these adverse actions developed cannot be considered as 
high as in humans, the “physiologic” cardiac frequency being about 140-150 
bpm in the anesthetized animals.) Postoperative tachycardia often occurs after 
cardiac operations with or without rhythm disturbances. Theoretically, it can 
be detrimental because of its impact on ventricular filling and myocardial 
oxyegn balance [6]. Recent clinical studies also suggest a close association 
between tachycardia and ventricular ischemia after cardiosurgical interven­
tions [7, 10, 11]. It appears from the present study that the inotropic drug 
dopamine may place the tachycardie heart at an exaggerated risk: the results 
indicated that the actions of dopamine specifically targeted at improving 
cardiac functions can be transformed to an extent that they transcend physio­
logic limits and assume a pathologic significance, especially in the ischemic 
areas of the heart. Collateral vessels supplying these areas cannot be regarded 
passive conduit channels: In agreement with previous results [1, 4] the present 
studies suggest that hemodynamic factors that regulate collateral supply are 
closely related to and possibly indentical with those regulating normal coronary 
blood flow (see Pig 1). However, an utilizable coronary reserve, if not totally 
exhausted, is apparently reduced by ischemia, and this renders collateral- 
dependent areas more vulnerable to adverse catecholaminergic influences. The 
substantial alpha-agonist properties of dopamine may play a decisive role in 
these effects [8, 13].

Another aspect of the present analysis related to operative risks is the 
question of incomplete revascularization of the heart muscle. Again, this problem 
should be addressed from the dynamic point of view, and, since at least partial­
ly, it is under the control of the coronary surgeon, from a practical standpoint.
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Papp and one of us (A.K.) have recently established a principle which 
may he called the correlative law of ischemic hazards atincomplete revascular­
ization [9]. This rule seems to he particularly important in cases of valvular 
surgery where the coronary circulation is also compromised. The law states 
that (other things being equal) the postoperative risk of incomplete revascular­
ization is directly related to the quotient of postoperative and preoperative 
ventricular loads, while the absolute extension of areas omitted from revascular­
ization is less important in this respect [9]. This explains the apparent para­
dox why incompleteness of revascularization is much better tolerated post- 
operatively by patients undergoing surgery for the correction of aortic stenosis, 
a disease notoriously associated with coronary insuffiency, than by patients 
undergoing surgical corrections for mitral stenosis usually not associated with 
coronary symptômes: in the former case the ventricular load (afterload) de­
creases, whereas in the letter the load (preload) increases following a successful 
operation. The physiologic value of blood supply to areas at or just below the 
ischemic threshold increases in the former, while it decreases in the letter 
case. In other words, the outcome depends on the myocardial demands for 
adequate blood supply rather than on the absolute level of flow.

An analogous situation may arise when dopamine (an agent possessing 
both coronary vasoconcstrictor and cardiostimulator potencies) is administered 
to hearts having an already compromised coronary bed and an already increased 
metabolic demand (tachycardia). In these cases dopamine may multiply the 
patients’ risks.
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(R eceived: M ay 17, 1991)

In  our a n im a l experim en ts w e used a  chem ical ag en t (d ibu ty ln itrozam ine) 
to  induce u r in a ry  b la d d e r tu m o r in  ra ts ,  th e n  th is  w as im p lan ted  u n d er th e  do rsa l 
sk in  of ra ts  o f th e  sam e s tra in  to  g a in  a  s ta n d a rd  tu m o r  p re p a ra tio n  (10).

The h is to log ica l effects o f e lec tro co ag u la tio n  an d  N d-Y ag laser coagula tion  
w ere com pared  in  r a t  s tr ia te d  m uscle , liver, in ta c t  r a t  u r in a ry  b lad d er an d  in  ou r 
s tan d a rd  tu m o r p rep a ra tio n .

The h is to log ica l changes suggested  th a t  lase r co agu la tion  has ad v an tag es  
over e lec trocoagu la tion  for in d u c in g  deep an d  hom ogenous necrosis in  in ta c t  a n d  
tum orous tissues.

D ram atic progress of laser medicine has yielded a great number of 
publications also on the histological effects of laser radiation, and detailed 
studies have also been devoted to the transmission and morphological effects 
of laser rays in the living tissue [3, 5, 8].

However, sporadic data are available on the features of laser ray in the 
tumorous tissue, which can he explained by the small selection and poor 
availability of standard reproducible tumor preparations.

In our animal experiments we have developed a standard rat urinary 
bladder tumor line. If this is transplanted into an accessible site, the targeted 
tumor can be treated in vivo [10].

Material and method

Since 1968, urinary bladder tumors have been induced in F 344 female 
rats by administering N,N-dibutylnitrosamine in the drinking water. The so 
prepared transitional carcinoma was transplanted under the dorsal skin of 
rats of the same strain and was then passed continuously [10].

When reaching the 6 mm size, the skin was opened over the tumor grow­
ing under the dorsal area, and the visible tumor was coagulated by Nd-YAG
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laser ray of 1064 nm wavelength, by 40 W performance and 3 second exposi­
tions using a KFKI MEDI-YAG 450 apparatus constructed for human use.

The laser light was transferred by means of a 600 u lightguiding fibre, 
the end of which was placed at 1 mm from the tumor surface at the irradiation. 
Such interventions were performed in 10 animals.

Гп other experimental animals, artificial tumors in the same number and 
size were electrocoagulated by a filiformic electrode of ERBOTOM high fre­
quency electric coagulation after placing the animals in water. The aim of this 
operation was to stimulate tissue alterations induced by the resection of trans­
urethral vesical tumors. To compare the effect of these two types of interven­
tions on various tissues, both treatments were repeated in in vivo preparations 
of rat striated muscle, liver and in intact rat urinary bladder mucosa.

Results

In accordance with literature data, Nd-YAG laser irradiation of 1064 
nm wavelength induced homogenous, sharp-edged necroses in all tissue types 
which did not cause significant lesion to the tissue structures. No intact cell 
nuclei had remained in the laser induced necrotic areas (Figs 1, 3, 5, 7, 8).

The electrocoagulation induced tissue lesion was rougher, was not sharply 
demarkable from the environment, and the alteration was non-homogenous, 
involving “protrusions” toward sites of lower electric resistance, and caused

F i g . 1. R a t  s tr ia ted  m uscle  a f te r  in  vivo la se r tre a tm e n t. T here a re  l i tt le  m orphological 
a lte ra tio n s  in th e  tissue , b u t  no in ta c t  cell nuclei have rem ained . H em atoxy lin -eosin - 

alcyane blue (h e re in a fte r: H E A ) s ta in ing , 250 tim es m agn ifica tion
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remarkable damage to the tissue structures. Depending on the various tissue 
types, the electrocoagulation necrosis widespread towards the peripheral areas 
in uncontrollable depths.

In the areas of the electrocoagulation necrosis there remained intact cell 
nuclei and cells with presumable surviving capacity, which may form an event­
ual basis for recurrent tumors (Figs 2, 4, 6).

F ig . 2. R a t  s t r ia te d  m uscle  a f te r  in  vivo e lec trocoagu la tion . R ou g h  necrosis w ith  irregu la r 
outlines. E x ten d ed  d is in teg ra tion  o f  tis su la r  s tru c tu re s  is seen. H E A , 250 tim es m agn ifi­

ca tion

F ig . 3. R a t liv er a f te r  in  vivo laser coagu la tion . B leed ing  a n d  ed e m a tiz a tio n ; fine  s t ru c tu r ­
a l changes. H E A , 250 tim es m agn ifica tion
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F ig . 4. R a t liver afte r in  vivo electrocoagulation. T issular deficiency, gaseous blister
form ation. H EA , 260 times m agnification

F ig . 5. R a t  u rinary  b la d d e r  m ucosa  a f te r  laser coagula tion . 1ТБА, 400 tim es m agn ifica tion

The above comparative statements were verified by our studies also for 
transitional cell urinary bladder carcinoma induced in rats.
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F ig . 6. R a t  u rin a ry  b la d d e r  m ucosa a f te r  e lec trocoagu la tion

F ig . 7. Experim entally induced ra t transitional cell carcinom a preparation  afte r laser 
trea tm en t. Cellular necrosis and hyperem ia on the exposed areas. Sharply outlined, 
homogenous necrosis zone. The round cell infiltration is n o t a resu lt of laser coagulation.

H E A, 400 tim es magnification
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F i g . 8. Experim entally induced ra t transitional cell urinary  bladder carcinom a, peripheral 
p a r t  of an electrocoagulated area. B listerous alterations, desquam ated tum or cell groups. 
The cellular necrosis contains “ pro trusions” tow ard sites of lower resistance. ЫЕА. 250

tim es m agnification

Discussion

Our studies verified the observations described in other publications and 
suggested that these results apply to standard urological tumor preparations 
as well. Our observations verified that, due to its biophysical features, laser 
coagulation is more suitable for precise, well-designable treatments of organs 
of fine tissue structure, for that of the urinary bladder in our case, and the 
intervention causes only minimal damage to the tissues. For this reason, and 
for the homogenous, reliable, but still atraumatic necrosis caused by it, laser 
coagulation may favorably compare with the electroresection methods in tumor 
therapy.
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Athors decsribe a new analy tica l m ethod for m onitoring the trea tm e n t of 
vesicular tum ors. Chrom atographic analysis of the polyam ine conten t of the 
eluent allows differential diagnostic judgem ent of the  m align ity  of the laser treated  
tumorous tissue. The practical applicability  of the m ethod is dem onstrated and 
evaluated on th e  basis of the analysis of 88 clinical cases.

In  the recent years Nd-YAG laser irradiation has come into the fore­
ground in the surgery of vesicular tumors in addition to TUR.

The method features the advantage to create deep, homogenous necrosis, 
to seal the neighboring lymph vessels, to prevent that living, adherable tumor 
cells can pass to the filling fluid of the bladder during the coagulation process. 
Furthermore, it has a low local recurrence rate, includes little or no complica­
tions, the bladder function is maintained, and a favorable basis is created for 
adjuvant chemo- or immunotherapies [4, 8, 9, 10].

Up to now, the single method for monitoring the depth extension of 
vesicular tumors has been TUR biopsy only, and no other diagnostic tech­
niques supplementing endovesical laser treatment have been available.

To design such a technique, the most recent biochemical results of tumor 
research are employed.

Polyamines (PAs) are aliphatic amine compounds. The three major PAs, 
putrescine, spermidine and spermine, are present in almost all mammal cells. 
The intracellular role of PAs is connected to protein synthesis, and within 
this to cellular growth. They have a regulatory role in cell proliferation. They 
come into interaction with DNAs which are favorably competitive to histones, 
thereby decreasing non-specific repression of genetic activity, and this among 
others leads to the stimulation of RNA synthesis. Intracellular PA concentra­
tion will increase in all, either malignant or non-malignant proliferative tis­
sues. PA concentration in malignant cells may 6 to 15 times ecxeed that in 
healthy cells, depending on the tissue type [2].

A c t a  C h ir u r g i c a  H u n g a r i c a  3 2 ,  1 9 0 1  
A k a d é m i a i  K ia d ó ,  B u d a p e s t
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Through the process of cellular lesion or disintegration the intercellular 
PAs will pass into circulation, and this feature is used for the analysis of PA 
content of blood and urine as a tumor marker test [1, 3, 5, 6, 7].

Material and method

Endovesical urinary bladder tumor treatments have been performed by 
MEDi-YAG 450 (KFKI) type Neodym-YAG laser apparatus at the Urological 
Department of the Central Hospital and Related Institutions of The Ministry 
of Home Affairs since September 1, 1985. (Figs 1 and 2) Simultaneously we 
have analyzed the level and composition of PAs relased from tumor destroyed 
cells to the vesicular eluent during laser treatment.

A total of 88 selected cases have heen processed.
The age of our 64 male (73%) and 24 female (27%) patients ranged from 

52 to 78 years, the mean age was 63.3 years.
The staging of the tumor was determined by cystoscopy, abdominal and 

endovesical ultrasound, computer tomography and magnetic resonance tests in 
all cases.

The tumor grading was evaluated by histological testing of tumorous 
tissue taken by cold biopsy, and this was transitiocellular carcinoma in each 
case.

F ig . I
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Staging and grading data of the tumors are summarized in Table 1.
The distribution of tumor location in the bladder is shown in Table 2. 
The distribution of tumor sizes is illustrated in Table 3. The smallest 

tumor was of 5 mm3 volume, the largest 35 mm3, and the mean size was 18 mm3.
The tumors were laser treated by means of a MEDI-YAG Neodym-YAG 

apparatus. The 40 W performance was administered in 3 sec impulses, with 120 
J  energy onto the vesicular bladder using the scanning ray beam tech nique.

T a b l e  1

Staging and grading data of vesical tumors

G,) 10(18%) 0 0 0 16 (18%)

o ,
0 12 (13%) 12 (13%) 4 (4%) 28 (30%)

G » 0 2(1 (22%) 8 (1»%) 4 (4%) 32 (36%)

G 3a 0 0 4 (4%) 8 (9%) 12 (13%)

Total Hi (18%) 32 (36%) 24 (27%) и ; (18%) 88 (100%)
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Distribution of the location of vesicular tumors
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Location of tumors Case No. 0//О

B ladder neck 0 0°//0
A nterior wall 8 9%
Posterior wall 20 22%
Cone 4 4%
Trigonum 24 27%
L ateral wall 2,4 32%
Diverticle 4 4%

T otal 8 8 1 0 0 %

T a ble  3

Distribution of tumor sizes

Tumor sî e Case No. %

0 — 5 m m 3 24 27%
6 — 10 mm3 24 27%

1 1 -1 5 mm3 0 0°/ u /0
1 6 -2 0 mm3 16 18°/ /0
21 - 2 5 mm3 0 0°/' /0
2 6 -3 0 mm3 20 22%
31 —35 mm3 4 4%

o ta l 88 100%

We employed 2 mm fiber distance and 4 mm spot diameter, which cor­
responds to 1000 j/cm2 energy density and 320 W/cm2 surface performance 
density per impulse. The lowest irradiation energy was 480 J, the highest 
36,360 J, and the mean was 14.420 J, depending on the size and location of 
bladder tumors.

The distribution of irradiation energies is shown in Table 4.
PAs releasing from laser destroyed vesicular tumor cells were determined 

as follows:
The whole volume, i.e. 150 ml of the bidistilled water vesical eluent was 

used for the analysis. The eluent pH was adjusted to 2 with concentrated 
hydrochloric acid, then it was evaporated to 10 cm3 volume. Then the pH of 
the mixture was adjusted to pH =  10-11 with solid Na2C03, and 2 cm3 10 mg
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T a b l e  4

Distribution of irradiation energy

CumulativeIrradiation energy No. Frequency Frequency

0 — 500 J 20 22% '22°/0

2 5 0 0 -  3 000 J 8 9% 31%
10 5 0 0 -1 1  500 J 8 9% 40%

11 5 0 0 -1 2  500 J 20 22% 63%
22 500 — 23 500 J 8 QO/ y /0 72°/• * /о

23 5 0 0 -2 4  500 J 8 QO/ J /о « i%
34 500 — 35 500 J 8 QO/v /о 90%
35 5 0 0 -3 6  500 J 8 9% 100%

Total 88 100%

dansyl chloride/1 ml acetone reagent was added. Then the mixture was kept at 
55 °C for 1 hour, as protected from light. During this time the dansylation of 
PAs takes place quantitatively, i.e. a dansyl group is connected to the amino 
groups each, and the releasing HC1 is continuously bound by the alkalic 
medium. DansylatedPAs (Dns PAs)obtained are highly fluorescent compounds. 
The Dns PAs are extracted from the reaction mixture with 2x5 ml ethyl 
acetate, the ethyl acetate phase is evaporated to dry, then it is resolved with 
0.5 cm3 methanol, and this is analyzed by high pressure liquid chromatography 
[ 111-

Parameters of HPLC analysis

Apparatus: Varian 5020 
Column: 250x4.6 mm RPB 5 //
Column temperature: 50 °C 
Injected sample: 50 //1 
Detector: fluorescent

Exc: 330 nm 
Em: 450 nm 

Separation: gradient
Eluents: A: Methanol/water — 60 : 40

B: Methanol
Gradient program: time (min.): %B:

0 0
16 100
21 100
22 0
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Retention times: putrescine: 17.0 (min.)
spermidine: 21.3 (min.)
spermine: 23.3 (min.)

The separation of dansylated PAs is illustrated in Fig. 3.

Results

In our 88 test samples we were able to detect PAs in well measurable 
levels from the eluent. The PA quantity distributed in the 1.44-15.08 pg range, 
the mean PA release was 5.35 pg. Simultaneously we studied the PA level 
released after the irradiation of the intact, tumorous cell vesicular wall, and 
stated that this was near the limit of detection, i.e. less than 0.1 pg.

This had verified that our original hypothesis was correct, namely that 
the significantly higher PA content of the tumorous tissue can he used for the 
monitoring of the effects of laser intervention.
Mean values of the individual components:

Putrescine: 1.52 pg
Spermidine: 3.10 pg
Spermine: 0.70 pg
The distribution of the total PA content is shown in Table 5.
The table shows that the total PA content is in the 0.5 pg range in 72% 

of the cases.
We also studied the relationship between PA data and the tumor size 

and the applied radiation energies. Data of the correlation calculations are 
shown in Table 6.
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T a b l e  5

Distribution of total polyamine content

Total polyamine 
level

Case
No.

ltelative
frequency

Cumulativi
frequency

0 -  1 y g 32 3 6 % 3 6 %

1 -  3 f i g 24 2 7 % (13%

3 — 5 f i g s 9 % 7 2 %

5 -  7 y g 8 9 % 81 0 01 о

7 -  9 y g 0 6 % 8()° r>u ()

9 - 1 1  y g 8 9 % 9 0 %

1 1 - 1 3  y g 4 4 % 9 5 %

13 — 15 y g 4 4 % ioo%

Total 88 1 0 0 %

'Fa b l e  (i

Data of correlation calculations

Correlation data Between tumor size (x) 
and total PA (y)

Between irradiation 
energy

(x) and totai PA (y)

Regression line у  =  1.32x +  0.22 у  =  3.20x +  1.
Correlation

coefficient (v) 0.56 0.45
Covariance ( S Xy) 0.3 0.2

The table suggests that there is medium correlation between the total 
PA content and the tumor size. In evaluating this it is to be considered that 
the three-dimensional data of the tumor mass can be determined only with 
some inaccuracy as related to the error of the analytical test, so this data 
indicates hardly more than the obvious tendency itself.

The correlation coefficient between the total PA value and the irradiation 
energy indicates a week relation. This explains why the applied irradiation 
energy is only one of the parameters characterizing the efficiency of laser 
removal of tumors. The spatial accuracy of irradiation is presumably a more 
important factor.

The regression lines are shown in Fig. 4.
The straight axial section of the tumor size is below the 1 pg PA level. 

From this it follows that the laser coagulation must concern some malignant 
tissue if the PA content of the eluent is over 1 /ig.

If the PA content of the eluent is determined after the laser treatment 
of an individual tumor, conclusions can be drawn as to the size of the elimin-
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Irradiation energy x 103 J

F i g . 4

2.050 J ..........................Irradiation energy x 103 J

F ig . 5

ated tumor, which is shown in Fig. 5. This may he related to the visualized 
results obtained during the post-surgical examination, and can decide whether 
or not the tumor was completely destroyed.

Then perifocal laser irradiation is performed to seal the peritumorai 
lypmh vessels. If in this case PA is released from vesicular areas thought to 
he macroscopically in tac t and tumor-free, this will mean th a t the lasered area 
contained tumor cells. On this basis conclusions can be drawn as to the tum or­
ous involvement of the lasered area and the radicality of the intervention.

Earlier, such information was given by the histological processing of 
fractioned TUR performed according to the Bressel scheme.
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Discussion

The determ ination of the polyamine content of the eluent after the endo­
vesical Nd-YAG laser treatm ent of surfacial urinary bladder tumors allows 
the monitoring of the extension and efficiency of the intervention, without the 
risk of spreading or im planting tum or cells in the bladder.

Our method is especially suitable for the monitoring and checking of 
laser treatm ent of infiltrative urothelial tumors of low and medium grade.

Our future research will involve the study of relationship between the 
quantitative and qualitative composition of PAs releasing during laser tre a t­
ment, and the histological and biological behavior of the tumor. The distribu­
tion of the individual polyamine components according to  the type and stage 
of the tum or will also be investigated.

In  addition, we will study  the circulating tum or m arker values of our 
bladder cancer patients (lipid bound syalic acid, neopterine, carcinoembryonal 
antigene, alfa fetoprotein, beta-hum an choriogonine, etc.) as compared to local 
PA values. When having a suitable number of cases, we will summarize these 
results in a publication.

References
1. B ach rach  U : F u n c tio n  o f n a tu ra lly  occurring  po lyam ines. A cadem ic  P ress, N ew  Y ork ,

1873
2. D e n to n  MD, G lazer H S , W alle  T : Polyam ines in  n o rm a l an d  n eo p las tic  g row th .

R av en  P ress , N ew  Y ork , 1973
3. D esser H , L u ta  D , K rieg er O : O nkology 37:376, 1980
4. H o fs te tte r  A : N eue  T echnolog ien  in  der U rologie. F o rtse h r  M ed .21 :100(39), 1982

O ct, 1981-2
5. R u sse l D H : N a tu re . N ew  B io l 223:144, 1971
6. R u sse l D H , D u rie  BGM : P o ly am in es  as b iochem ical m a rk e rs  o f n o rm al an d  m a lig n an t

g row th . P ro g  C ancer R es  T h er. V ol 8
7. S chum ann  B , Szem es Z, R im an o cz i E , K ovács R :  K o m p lex  tu m o r  m a rk e r  v izsgála­

to k  jelen tősége az o nko lóg iában  (The role o f  com p lex  tu m o r  m a rk e r  s tud ies  in  
oncology) 4 th  K ecsk em ét N a tio n a l U rological D ay s, A b s tra c ts  41, 1989

8. Szem es Z: N eodym -Y A G  lézer in travezikális  a lk a lm azásán ak  e lm életi és g y ak o rla ti
kérdései (T heore tica l an d  p ra c tic a l aspects o f  in trav es ica l ap p lica tio n  o f N eo d y m - 
Y AG  laser). BM  O rvos, 1 -2 :60 , 1986

9. Szem es Z: M E D I-Y A G  450 t ‘p u sú  lézerkészülék  az u ro lóg iában  (A pp lica tion  of
M E D I-Y A G  450 laser a p p a ra tu s  in  urology) S ym posium  on L ase r T h e rap y  an d  
L aser D iagnostics, Pécs, A b s tra c ts  3, 1986

10. Szem es Z, M agasi P :  H ó ly ag d ag an a to k  kezelése N eod y m -Y A G  lézerrel (T rea tm en t o f
vesicu lar tu m o rs  b y  N eod y m -Y A G  laser) U ro l N ep h ro l Szem le, 15:2, 91-97, 1988

11. V an d em ark  F L , S chm id t G I: J  C hrom  Sei 16:465, 1978

5 Acta Chirurgica Hungarica 32, 1991





A cta  Chirurgica Hungarica, 32 (3 ), pp . 263—268 (1991)
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A u th o rs  u sed  a to m  a b so rp tio n  sp ec tro p h o to m e try  to  de te rm ine  th e  m a g n e ­
sium  c o n te n t o f  gesta tio n  tis su e s  (p lacen ta , m yom etrium ) a n d  tissue  flu ids (m a te r ­
n a l b lood, co rd  blood, am n io tic  flu id) ta k e n  in  d iffe ren t periods o f g e s ta tio n . 
M agnesium  co n cen tra tio n  w as fo u n d  h igher in  th e  co rd  b lood  th a n  in  th e  m a te rn a l 
se rum . I t  w as assum ed th a t  th e  co n cen tra tio n  g ra d ie n t be tw een  m o th e r  an d  fe tu s  
re su lted  from  ac tiv e  tr a n s p o r t .  T here  w as a  s ign ifican t d ifference be tw een  th e  
m agnesium  c o n te n t o f th e  am n io tic  flu id  a n d  th e  co rd  b lood  se ra  (P  <  0.001). 
T he  m ag n esiu m  c o n te n t o f  th e  m a tu re  chorion tissu e  w as b y  n ea rly  40%  low er 
th a n  th a t  o f  th e  im m a tu re  one. T he  m agnesium  c o n te n t o f th e  m y o m e tr iu m  d ec ­
reased  b y  38%  b y  W eek 40 o f  g es ta tio n , as com pared  to  th e  va lue  in  W eek  37.

Fundamental research in the past decades has clarified many physiol­
ogical and pathophysiological details of transplacental fetomaternal material 
exchange. Initially, the placental material transport was studied by the per­
fusion of the whole placenta. Recently, the preparation of human syncytiotro- 
phoblast vesicles [9] made possible the study of transport mechanisms of many 
anions and cations [19], glucose [8] and several amino acids [24].

There are still no data available on human placental transport. Neverthe­
less, many details of the net magnesium transport of certain isolated mammal 
cells, such as erythrocytes, thymocytes, has been revealed in the recent years 
[5, 15].

I t  has been proven that the magnesium uptake of isolated mammalian cells 
takes place through a Mg2+/2HC03-symport, which can be modified by beta 
receptor activation. This effect, however, is cAMP mediated [5, 15]. On the 
other hand, the magnesium release takes place through an amyloride sensitive 
2Na+/mg2+ antiport. The process is ATP dependent, and does not depend on 
certain receptors [5, 6].

In the recent years it has also been clarified that the magnesium content 
of the maternal blood decreases by the end of gestation even in healthy preg­
nancy [18, 10]. One of the responsible factors is the increased magnesium de­
mand with advancing gestation [11]. The elevated magnesium demand may be
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in relation with the increased function of gestation tissues, the increased de­
mand of the developing fetal organism, the altered nutritional habits [12], the 
increased maternal renal magnesium loss as compared to the non-pregnant 
condition [17, 23], and also with insufficient magnesium intake which cannot 
compensate the above demands.

Clinical observations suggest that the development and aggravation of 
certain clinical patterns, such as spontaneous abortion, preterm birth, intraute­
rine fetal retardation and preclampsy can be prevented by regular administra­
tion of magnesium [2, 111]. However, these are only emprical observations, and 
are not based on the knowledge of the mechanism of action and the biological 
role of magnesium.

I t  is therefore, important to gain a complete picture of the magnesium 
content of gestation tissues and fluids, of their changes with advancing preg­
nancy also in human gestation, to draw conclusions as to the mechanism of 
magnesium transport.

Material and method

The maternal and cord blood (n =  38) and the amniotic fluid (n =  21) 
samples were obtained during labor. The tissue fluid samples were spin dried, 
the supernatants were collected and stored at —18 °C until the assay. The 
magnesium content of the blood sera and the amniotic fluid was determined 
after 25 times and 20 times dilutions, respectively.

The placental tissue was obtained a t legal interruptions of 4-12 week 
pregnancies (n =  14) and a t the end of 22-40 week pregnancies (n =  29).

The myometrium fragments were taken from the lower uterine segment 
(passive stage) in the course of caesarean sections performed due to maternal 
or fetal indications (maternal disease, problematic obstetrical or surgical 
history, spatial improportions) on Week 37 (n =  15) and Week 40 (n =  14) of 
pregnancy.

The placental and myometrium tissue samples were carefully cleaned 
of blood and interstitial tissues, and homogenized with 10% TCA in Ultra- 
Turax apparatus (1 g tissue/2 ml TCA), washed with 5% TCA (1 g tissue/2 ml 
TCA), and the supernatants were diluted with bidistilled water to 10 ml. 
Magnesium contents were determined. The protein content of the placental 
homogenate was studied according to the method of Lowry et al [14].

The magnesium content of the test samples was determined by atom 
absorption spectophotometry at 285.3 nm. The reference solution was made 
from 1000 ppm magnesium acetate solutin (Mg/C2H30 2/ / X4Н20/ POB Sigma).

The mean values of the samples (x  ±SD) were calculated from the re­
sults of 3 measurements. The Student t-test was used for mathematical ana­
lyses.
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Results

M a g n e s iu m  co n ten t o f  the m a te r n a l  blood, the cord  b lood  a n d  the a m n io tic  f lu id

The magnesium content of blood samples taken during labor is shown in 
Table 1. The values are similar to those described by L ec h n er , e t a l [13], but 
are below those defined by N a g e l [16] and A n a s ta s ia d is  [1]. The differences can 
possibly be explained by the fact that the studies were performed by different 
methods, and by the different magnesium supply of the test groups involved.

T a b l e  1

M a g n e s iu m  c o n ten t in  m a te rn a l a n d  cord  b lood  a n d  in  the a m n io tic  j lu id

n mM ( X  ± SD)

M aternal venous
blood 38 0.77 ±0 .005

Cord blood
venous blood 38 0.848 ±0 .050
arteria l blood 38 0.81 ±0 .030

Amniotic fluid 21 0.51 ±0 .900

The magnesium concentration of the a m n io tic  f lu id  was found to be 
0.53 i  0.9 mM on the average, and this value was similar to those published 
by B a ltz e r  e t a l [3].

M a g n e s iu m  co n ten t o f the ch o rio n  t is s u e

Calculated per wet weight, the magnesium content of p la c e n ta s  born to 
term was 2.61 ±  0.85 mmol/1. This value is nearly the same as those published 
by W id d o w so n  and S p r a y  [25] (3.3 mmol mg2+/kg) and by B a ltz e r  [3] (2.73 
mmol Mg2+/kg, but is nearly twice as high as the value measured by L ech n er  

et a l [13] (1.375 mmol Mg2+/kg).
The placental magnesium content calculated for protein can be seen in 

Table 2.
The magnesium content calculated for protein decreases by 40% by the 

end of pregnancy, as compared to the value measured in the immature pla­
centa.
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T a b l e  2

Placental magnesium content calculated for protein content and wet myometrium weight

n Gestation
weeks X ± SD

Placenta 14 4 - 1 2 53.34 -^2.9 ftmol/g 
protein

29 2 2 -4 0 *31.07 -£0.6 /imol/g 
protein

Myometrium 15 37 3.8 ^0 .1 5  mmol/kg 
n. s.

14 40 **2.34 ^0 .6 1  mmol/kg 
n. s.

* P  <  0.005 
** P  <  0.05

Magnesium content of the uterus

The magnesium content values of uterus samples taken from colsarean 
sections on maternal or fetal indications are shown in Table 2. The magnesium 
value measured on Gestation Week 37 decreases significantly, by 38% by 
Week 40.

Discussion

The conclusions which can be drawn from the results of magnesium con­
tent determinations of maternal blood, cord blood and amniotic fluid samples, 
and which are in accordance with those described by Spätling et al [23], are 
as follows.

Magnesium concentration elevates from the maternal to the fetal direc­
tion: the venous cord blood contains by 10% more magnesium than the venous 
maternal blood. In the arterial cord blood the magnesium content is by about 
5% lower than in the venous blood. Since on the fetal side the magnesium con­
tent is higher in the cord blood than in the maternal serum, it can be assumed 
that the concentration gradient results from an active transport mechanism. 
On the other hand, the fact that the magnesium concentration in the blood 
returning from the fetus to the placenta (umbilical artery) is lower than in the 
blood flowing from the placenta to the fetus (umbilical vein) suggests that the 
fetus takes up a substantial amount of magnesium, and this phenomenon can­
not result from active transport.

The significant difference between the magnesium levels of the amniotic 
fluid and the cord blood sera (P <  0.001) may be in relation with the fact that
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in late stages of pregnancy the fetus accumulates gradually more magnesium, 
and releases gradually less magnesium to the amniotic fluid [13].

In the placental tissue, a 40% Zn2+ decrease, similar to that of the mag­
nesium content calculated for protein was seen in our earlier studies in mature 
placentas, as compared to immature ones [20]. This observation seems to be 
important, since an assumed role is attributed to zinc in signal transmission [4].

Our data on myometrium samples taken from healthy gestations born 
to term, agree with those described by Lechner [13] (0.38-3.15 mmol/kg) and 
Spätling [21] (2.69 ^  0.69 mmol/kg), but are nearly three times lower than 
those published by Hawlcins, et al (6.75 mmol/kg) in 1958 [7].

Our results suggest that the magnesium content of the maternal venous 
blood decreases even in symptom-free gestations. There is a well measurable 
gradient between mother and fetus, which presumably results from active 
transport. In the late gestation period the magnesium content of both the 
placenta (P <  0.005) and the myometrium (P <  0.05) decreases significantly, 
as compared to the earlier values. I t is not known, however, whether the dec­
rease in magnesium content concerns the whole organism of the pregnant 
woman, or it develops only in the gestation tissues which are in organic biologi­
cal connection with the fetus.

For the moment being we cannot answer the question whether the mag­
nesium decrease in certain clinical patterns or forms as compared to normal 
gestations is to be evaluated as a primary or as a secondary factor. The fact, 
however, that remarkable improvement is seen on magnesium treatment in 
certain clinical patterns obviously supports the development and the neces­
sity of treating conditions with relative magnesium deficiency.

However, until we do not understand the magnesium transport mechan­
isms of gestation tissues and the hormonal and other factors which regulate 
these processes, the underlying causes of conditions with magnesium deficiency 
in various gestation complications cannot be clarified.

The aim of our current studies on placental and myometric transport is 
to obtain a better knowledge of and to find answer to these questions.
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Biological valve Prosthesis Replacement — 
Experiences and Considerations

Z. S z a b ó , E. B o d o r , T. G y ö r g y , E. M o r a v c s ik , L. P a p p , Z. S z a b o l c s  a n d  E.
B a r t h a

D e p a r tm e n t o f C ariovaseu la r Surgery , Sem m elw eis U n iversity  M edical School, H -1122 , 
B u d ap est, V á ro sm a jo r u . 68. H u n g ary

(R eceived : J u ly  28, 1991)

B etw een  1976 an d  1991. 1.017 tissu e  valve p ro s th eses w ere im p la n te d  in  
801 p a tien ts . D u rin g  th e  sam e p e rio d  1876 m echanical va lv e  prostheses w ere  
rep laced . T he h o sp ita l m o r ta lity  w as 8 .1% . T ill 1991 230 b ioprosthesies (22 .6% ) in  
th e  case o f  166 p a tie n ts  (20.7% ) h a d  to  be  rem oved an d  rep laced  b y  o th e r  v a lv e  
prostheses . T here  a re  no sign ifican t d ifferences conerning th e  m o rta lity  b e tw een  
th e  firs t (8 .1% ) an d  th e  second o p e ra tio n s  (9.1% ), and  th e  d u rab ility  o f th e  v a r i ­
ous ty p es  o f  b ioprostelieses used, how ever, calcification, degenera tion  a n d  o th e r  
com p lica tions occurred  m ore fre q u e n tly  a n d  earlier in  th e  case o f m itra l (24 .5% ) 
th a n  in  a o rtic  (18 .9% ) b ioprostheses, a n d  in  younger p a tie n ts  th a n  in  th e  o ld e r 
ones, as well. T he  m ean  age o f p a tie n ts  w as 46 years a t  th e  tim e  o f th e  f i r s t  a n d  
49 y ea rs  a t  th e  tim e  o f  th e  second  o p e ra tio n . The incidence o f  reo p era tio n s w as 
th e  h ighes t in  th e  seven th  y e a r a f te r  th e  f irs t surgical in te rv en tio n . I n  g en era l, 
one size sm aller p ro s theses w ere u sed  in  va lve  rep lacem en ts a f te r  th e  rem o v a l o f  
th e  f irs t b ioprostheses.

I n  our Department the first tissue valve prosthesis was replaced in 
mitral position in 1976 [9]. In the following years, like other cardiac surgeons, 
we also performed biological valve replacements in an increasing number, ex­
periencing the several well-known advantages of the tissue valve prostheses. 
[1, 2, 4, 7]. The sudden boom was followed by a gradual decline. There can be 
read more and more about the calcification and degeneration of the biological 
valves, leaflet disruptions, structural failures, etc. [3, 5, 6, 8].

Although, in those days the bioprostheses implanted by us were still 
too young, and it would be prenature to draw conclusions from our data, by 
now time has arrived to do so.

Materials and methods

Between 1976 and 1991 1.017 tissue valve prostheses were implanted in 
801 patients in our Department.

During the same period 1857 mechanical valve prostheses were replaced. 
The mean age of the patients was 46 years. 472 (59.1%) of them were females 
and 329 (41.1%) were males. The hospital mortality was 8.1%.

Acta Chirurgica Hungarica 32, 19!) 1 
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T a b l e  1

Num ber of single and m ultiple valve replacements, and per cents of hospital mortality

Number 
of pts.:

Hospital
mortality(%)

M V R 37 1 6 .7
A V R 201 6 .9
M V R +  A V R 198 1 0 .6
M V R +  T V R 15 13 .3
M V R + A V R  +  T V R 13 1 5 .3

S u m  t o t a l : 801

Table 1 shows the number of the single and multiple valve replacements 
and the per centiratio of hospital mortalities. Our operations were performed 
with hypothermic extracorporeal perfusion. Myocardial protection was ob­
tained by infusion of cold (4 °C) cardioplégie ion solution in the aortic bulb or 
directly in the origins of the coronary arteries. Patients remained in the post­
operative intensive care unitin average during 48 hours. Anticoagulant treat­
ment started on the second postoperative day and was continued in general 
during three months. Patients who had atrial fibrillation and/or large left 
atrium were full anticoagulated indefinitely.

During the period past till 1091, 230 bioprostheses (22.6%) had to be 
removed and replaced in 166 patients (20.7%).

The mean age of this group was 49 years and their hospital mortality 
9.1%.

The reasons for the removal of the bioprostheses were the following: 
calcification and/or leaflet disruption in 140 patients, 
paravalvular leak in 19 patients
and prosthetic valve endocarditis in 7 patients

altogether 166 patients
Figure 1 lists the size of the 390 bioprostheses implanted in aortic posi­

tion. The number and the size of the 74 (18.9%) removed aortic bioprostheses 
are demonstrated in Figure 2 and the number and the size of valves replaced 
in aortic position are presented in Figure 3.

Comparing the data of the two figures (2-3), it can be seen that the 
replaced valves were slightly smaller than those implanted first.

Table 2 demonstrates the number of the various types of implanted 
and removed aortic bioprostheses.

As a matter of fact, the use rate of the various types of tissue valve 
prostheses which were implanted at various occasions, were depending rather 
on their acquisition possibilities than on their durability.
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V a l v e  s i z e  a t  t h e  f i r s t  o p e r a t i o n

F ig . 1. N um ber an d  size o f b io p ro sth eses im p lan ted  in  a o r tic  position  (N =  390)

V a l v e  s i z e  a t  t h e  f i r s t  o p e r a t i o n

F ig . 2. N u m b er and  size o f  th e  rem oved  ao rtic  b io p ro sth eses (N =  74)

V a l v e  s i z e

F ig . 3. N u m b er an d  size o f th e  rep laced  valve prostheses in  ao rtic  position  (N  =  74)

A d a  C h i r u r g i e n  H u n g a r ia n  3 2 ,  1 9 9 1
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T a b l e  2

Number о/ varions types о] implanted and removed aortic bioprostheses

No. of implanted 
bioprostheses

No. of removed 
bioprostheses

C arpantier-Edw ards 191 34
Xenomedica 91 17
Hancock 83 20
Mitroflow 18 1
L io tta 6 1
Ionescu-Shilley l 1

390 74

The size of the 599 prostheses in mitral position is listed in Figure 4. 
Of them 148 (24.7%,) have been removed and similarly as in the case of aortic 
valve replacements, usually smaller valve prostheses were implanted. (Figure 5 
and Figure 6)

The number of the various types of implanted and removed mitral bio­
prostheses are demonstrated in Table 3.

I t  can be seen in Table 4 that ten out of the 28 bioprostheses implanted 
in the tricuspid position, have been removed.

As it is shown by Figure 7, the frequency of reoperations was the highest 
in the seventh year after the first surgical procedure.

I I I I I I Л “ I I I I Г I 
21 22 23 24 25 26 27 28 29 30 31 32 33 34

V a l v e  s i z e  a t  t h e  f i r s t  o p e r a t i o n

F i g . 4. N um ber an d  size o f  b ioprostheses im p la n te d  in  m itra l p o sitio n  (N  =  599)
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V a l v e  s i z e

F i g . 6. N u m ber an d  size o f rep laced  valve  p ro s theses in  a o rtic  position  (N =  148)

T a b l e  3

Number of various types of implanted and removed mitral bioprostheses

No. of implanted 
bioprostheses

No. of removed 
bioprostheses

C arpantier-Edw ards 197 52
Xenomedica 223 43
Hancock 148 49
Mitroflow 9 —
L io tta 22 4

599 148

Acta Chirurgica Hungarica 32, 1991
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T a b le  4

Num ber of various types of implanted and removed bioprostheses in  tricuspidal position

No. of implanted 
bioprostheses

No. of removed 
bioprostheses

Carpantier-Edw ards 13 5
Xenomedica « 1
Hancock 9 4

28 10

A g e s  o f  r e m o v e d  v a l v e s

F ig . 7. D u rab ility  o f b ioprostheses. T he a rrow  in d ica tes  th a t  th e  rem oval r a te  o f th e  
y e a rs  old b ioprostheses is th e  h ighest

Results

According to our experience there are no significant differences concern­
ing the mortality of the first (8.1%) and the second operations (9.1%).

The frequency of reoperations was the highest during the seventh year after 
the first surgical intervention.

In general one size smaller prosthetic valves were used in course of valve 
replacements following the explantation of the bioprostheses.

There are no significant differences between the durability of the various 
types of bioprostheses.

Calcification, degeneration and other complications occurred earlier and 
more frequently in the case of mitral (24.6) then in aortic (18.9) bioprostheses, 
and in the younger than in the older patients.
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The late results of biological valve replacements do not mean their explicit 
exclusion from our arsenal.

Bioprostheses, if necessary, can be used with good conscience, in younger 
patients, before delivery, or in the case of peptic ulcer, in older patients, because 
long-lasting peroral anticoagulant therapy can be avoided by this way.
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Book review

A. T a n k o : Functional Diagnostics of the Lower Urinary Tract (in English), 
pp. 201, 146 figs. Academia Publishing House, Budapest, 1990. Price: USD 38. 
HUF 440,-

M ethods for th e  fu n c tio n a l d iagnostics  o f th e  low er u r in a ry  t r a c t  th a t  w ere reg a rd ed  
earlie r solely as ex p erim en ta l te ch n iq u es  h av e  by  now b ecom e in teg ra l in  c lin ical p ra c ­
tice  all over th e  w orld . D a ta  co llected  b y  these  m ethods a llow  th e  exam iner to  s e t m ore  
a c cu ra te  and  o b jec tive  d iagnoses in  p a tie n ts  w ith  m ic tu r it io n  o r  u rin a ry  incon tinence  
p rob lem s. T he se lection  o f  re cen t te ch n iq u es  fo r revealing  th e  background  o f sy m p to m s 
ap pearing  in  com prehensive an d  freq u en tly  in m ixed form s is now  referred  to  as u ro d y n am - 
ica l m ethods.

T he A u th o r sum m arizes o u r c u rre n t know ledge o f th e se  techn iques in six  ch ap te rs , 
seq u en tia lly  focused on  u ro flow m etry , cy s to m etry , p ressu re /flow  m easurem en ts, u re th ra l 
p ressu re  profile  d e te rm in a tio n , u re th ra l  sp h in c te r EM G a n d  rad io log ica l m ethods re la te d  
to  th e  topic.

T he n e x t c h a p te r  p rov ides a  co m p le te  cu rren t te rm in o lo g y  issued b y  th e  In te r n a ­
tio n a l C ontinence S ocie ty  (ICS) fo r th e  in te rn a tio n a l s ta n d a rd iz a tio n  o f defin itions re la te d  
to  th e  function  o f  th e  low er u rin a ry  t r a c t  a n d  fo r th e  techn ica l ch a rac te ris tic s  o f u ro d y n am - 
ica l exam inations. T he  la s t ch a p te r  describes th e  tech n ica l m od ifica tions an d  dev e lo p ­
m e n ts  designed b y  th e  A u th o r an d  his cow orkers, w hich h a v e  c o n tr ib u ted  to  th e  easier 
av a ilab ility  an d  sim plifica tion  o f som e d iagnostic  m ethods. T h e  c o n te x tu a l figures, ph o to s , 
o rig inal recordings a n d  X -ra y  p ic tu re s  a re  o f good q u a lity  a n d  a re  easy  to  su rv ey . T he 
legends an d  th e  figu res a re  in  good concordance , and  as a  w ho le , th e y  well il lu s tra te  th e  
w rit te n  te x t. T h is m onograph  p ro v id es th e  reader w ith  th e  physiological p rinc ip les 
o f  p a rtic u la r exam ina tions, th e  co n d itio n s o f technical p e rfo rm an ce , th e  sources o f  e rro r 
an d  w ith  th e  ev a lu a tio n  o f  th e  resu lts . T hus, i t  offers a  u se fu l h e lp  to  specialists h av in g  
th e  ta sk  of d iagnosing an d  tre a tin g  p a tie n ts  w ith  m ic tu r itio n  an d  u rin a ry  incon tinence  
p rob lem s in  th e ir  ev e ry d ay  p rac tice . T h e  book can be reco m m en d ed  to  urologists, g y n ec ­
ologists, neurologists, rad io log ists  a n d  a lso  to  in te rn is ts  an d  g en e ra l p rac titioners .

S. Csata, M . D.

6 Acta Chirurgica Hungarica 32, 1991 
Akadémiai Kiadó, Budapest
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COMPLICATIONS FOLLOWING MAJOR ABDOMINAL SURGERY IN 

CIRRHOTIC PATIENTS

F. JAKAB, Z. RATH, I .  SUGÄR and J .  FALLER

Faculty of Surgery, Semmelweis University Medical School, 
H-1125 Budapest, Diósárok u. 1, Hungary

(Received: June 11, 1991)

The morbidity and m ortality of major abdominal surgical interventions in 34 h is to ­
logically  proven c irrh o tic  patients are analysed by the authors.

The surgical interventions were carried  out based on v ita l absolute and elective in ­
dications. 37 general and surgical complications were observed following the major ab­
dominal surgery of 34 c irrh o tics . 7 out of 34 patients died, the mortality was 21%. 
Suture insufficiency, p e rito n itis , sepsis and other inflammatory processes occurred 
most frequently among the complications. The Child c r ite r ia , the prothrombin level and 
white blood cell count proved to be useful prognostic factors.

3400 deaths occurred due to l i v e r  c ir r h o s is  in  1961, while 5488 

deaths in  1905 /15 ,  1 6 / .  The number o f  c i r r h o t i c  cases has increased for  

the past decade a l l  over the world / 1 ,  5 / .  The main é t i o l o g i e  factors  of  

the desease seem to be a lcoh o l  abuse and h e p a t i t i s  В v ir u s  / 8 ,  14/.  By 

contrary to other su r g ic a l  a c t i v i t i e s ,  the high death ra te  due to major 

abdominal in terventions  performed on c i r r h o t i c  p atients  has not decreased  
/ 1 ,  2, 4 ,  9 / .  On the o ther hand, more and more data show a favourable  

m orta lity  and morbidity ra te  in p ortosystem ic shunt, expanded devascular-  

i s a t io n  of  bleeding esophageal v a r ice s  or even in l i v e r  transplantation  

performed because of c i r r h o s i s  /7 ,  10 ,  11, 1 3 / .
The cause of t h i s  s ig n i f i c a n t  d i f f e r e n c e  i s  not yet  c l e a r ,  but an 

abdominal surgeon often  fa c e s  the need to  a s se ss  the r i sk  of  an e l e c t iv e  

or urgent operation of  a c ir r h o t ic  p a t i e n t .  The aim of our present study 

i s  to draw conclusions from the a n a ly s is  o f  the com plications and deaths  
of abdominal surgery performed on c i r r h o t i c  p a tien ts  and — identify ing  risk 

fa c to r s  — make our statement on abdominal in terven tion s  in c ir r h o t ic  

p a t ie n t s .

Akadémiai Kiadó, Budapest
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P a t ie n ts  and Methods

Abdominal surgery has been applied  in 34 h i s t o l o g i c a l l y  proved c i r ­
rh o t ic  p a tien ts  a t  the  Department o f  Surgery of the Semmelweis U n ivers ity  
Medical School between 1st  January 1987 -  31st December 1989. P a t ie n ts  

were enrolled  in th e  study in whom c i r r h o s i s  was v e r i f i e d  by preoperative  

l i v e r  biopsy, op era t ion a l  findings and biopsy of  p ath o log ica l  and h i s t o ­

lo g ic a l  r e s u l t s .
The p a t ie n ts  were c l a s s i f i e d  on the b as is  fo  Child-Turcotte / 1 4 /  

c r i t e r ia  (Table 1 ) .  Preoperative data contained age, sex , a sso c ia ted  

d isea se ,  d isease  req u ir ing  operation, encephalopathy, n u tr it io n ,  a s c i t e s  

and inflammatory p r o c e sse s .  Major laboratory f in d in g s  referred to a lbu­

mine, b i l ir u b in ,  WBC and prothrombine.

T ab le 1

C lassification of c irrh o tic  patients on the basis of

Child-Turcotte c rite r ia

Child A В C

Se b iliru b in  mmol/1 36 35 - 54 54

Se albumine g/1 35 30 - 35 30

Ascites no reacts well 
on treatment

does not react 
on treatment

Encephalopathy no minimal expressed (coma)

Nutrition excellent medium poor

Surgical in te r v e n t io n s  were performed on the b a s is  of v i t a l ,  absolute 

or e l e c t iv e  in d ic a t io n s .  As v i t a l  in d ic a t io n ,  perforation  of the in te s t in a l  

t r a c t  into the abdominal cav ity ,  massive bleeding from a gastroduodenal 
u lc e r ,  hernia, i l e u s  and acute a p p e n d ic i t is  were regarded. Malignant 
tumours were taken as an absolute in d ic a t io n .  E le c t iv e  in d icat ion  involved  

c h o l e l i t h i a s i s ,  c h o le d o c h o l i th ia s is o r  mechanical i c t e r u s  due to ven tr icu ­

la r  or duodenal u lc e r a t io n .
General and s u r g ic a l  complications were c l a s s i f i e d  on the b a s is  o f  

the Child c r i t e r i a ,  the  orig in  of c i r r h o s i s  and the groups of in d ica t io n .  

Death were analysed on the same b a s is ;  e t io lo g y  n e c e s s i ta t in g  operation  

was also  in v e s t ig a te d .
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For s t a t i s t i c a l  a n a ly s is  the x formula was used. In another c l a s ­
s i f i c a t i o n  p a tien ts  were grouped as survivors and l o s t ,  deaths were 

evaluated on the b as is  o f  the mentioned preoperative v a r ia b le s  ( a s c i t e s ,  

albumin, WBC, e t c . )  with variance a n a ly s is  (Mattheas programme). S t a t i s t i ­
ca l  s ig n if ic a n c e  was accepted in case p < 0 .05 .

R e s u lts

The most frequent causes of  the 34 h i s t o lo g ic a l ly  v e r i f i e d  c ir r h o t ic  

cases  were a lcohol abuse and h e p a t i t i s .  D istr ib u tion  by the Child c r i t e r ia  
seems to be r e la t iv e l y  homogeneous (Table 2 ) .

Table 2

The origin of cirrhosis and stage - c lassification  of patients

Origin No. of 
patients Child stage No. of 

patients

-  alcoholic 15 Child A 12

- posthepatic 10 Child В 12

- primary b ilia ry 2 Child C 10

- unknown 7

Table 3

Postoperational complications of c irrhotic patients

No. No.

Surgical : 13 General : 24

-  suture-line insufficiency 5 - sepsis 7

- p eriton itis - cardiopulmonary 3

- b ilia ry  flow 1 - urogenital • 4

- haemorrhage 3 - liver failure 2

- pyosis -  disruption 4 -  neurological 3

-  "multiorgan failure" 5
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Surgical in d ic a t io n  was v i t a l  in 20 ca ses ,  ab so lu te  in  9 and e l e c ­
t iv e  in 5 c a s e s .  There were 37 postoperative  com plications (Table 3) 

Suture in s u f f ic ie n c y  and p e r i t o n i t i s  were the most frequent among su rg ica l  
complications, w hile  s e p s i s  and f a i lu r e  of other organs (known as "multi­

organ fa ilure"  in the l i t e r a t u r e )  among general com p lica tion s .

Table 4

Analysis of postoperative complications of c irrh o tic  patients

General Surgical

No. of patients Significance No. of patients Significance

Child oradinq

Child A 4/12 1/12
Child В 10/12 pc0.05 4/12 insignificant
Child C 10/10 insignificant 8/10 p<0.01

Origin of c irrhosis

Alcoholic 11/15 6/15
Posthepatic 6/10 insignificant 1/10 insignificant
Primary 1/2 1/2 insignificant

b ilia ry insignificant
Unknown 6/7 insignificant 3/7 insignificant

Indication

Urgent 14/20 7/20
Absolute 7/9 insignificant 6/9 insignificant
Elective 3/5 insignificant 0/5 insignificant

insignificant insignificant

Table 4 con ta ins  the an a lys is  of com plications by the Child 

c r i t e r ia ,  o r ig in  of  c i r r h o s i s  and in d ica t io n .  I t  i s  s t r ik in g  that В and C 

stages by the Child c r i t e r ia  are accompanied with a s t a t i s t i c a l l y  s i g ­

n if ican t  number of com plications.
The r e s u l t s  o f  the analyses of deaths from id e n t i c a l  aspects are 

sim ilar (Table 5 ) .
The prognostic  va lues of  survivors and those who died in Table 6 

d iffered  s i g n i f i c a n t l y  by m u lt i fa c to r ia l  variance a n a ly s is .  The examined 

factors or su rv ivors  and l o s t  were evaluated by m u lt i f a c t o r ia l  d iscr im i­
native a n a lys is  (Table 7 ) .  Factors are l i s t e d  in order of  importance. The 

data show the primary importance of the Child s ta g e s .
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Table 5
Postoperative deaths in c irrho tic  patients

Total No.

Child qradinp: Died / of patients Significance

Child A 1 / 12
Child В 1 / 12 insignificant
Child C 5 / 10 ps 0.05

Child of c irrhosis:

Alcoholic 5 / 15
Posthepatic 1 / 10 insignificant
Primary b ilia ry 0 / 2 insignificant
Unknown 1 / 1 insignificant

Indication :

Urgent 5 / 20
Absolute
Elective

1 / 9 insignificant
insignificant
insignificant

T ab le  6

Preoperative variables of survivors and the dead

Preoperative variable Survivor Died
(n=27) (n=7)

Bilirubin mmol/1 p+ 27 +4 . 5 72.2 + 7.1
Albumine g/1 p 36.5 + 4.5 26.5 + 3.9
WBC 10 adv.p+ 8.9 + 1.1 16.5 + 2.1
Prothrombine % p 80.5 + 7.2 20.8 +2 . 1

p^O.Ol variance analysis

T ab le  7
Preoperative prognostic factors. Variance analysis

Prognostic factor Probability of death
in the presence /  lack 

of the factor

Inflammation, p e rito n itis 70% 21%
Ascites 58% 11%
Acute intervention 25% 10%
Undernutrition 62% 22%
B ilirubin 2  54 mmol/1 62% 17%
Albumine «= 30 g/1 58% 12%
Prothrombine ^  20% 63% 18%
WBC ^  10 000 54% 19%

p <  0.01 in a l l  values
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D isc u ss io n

Abdominal in te rv e n t io n s  on c i r r h o t ic  p a t ie n ts  are of high r i sk  and 

o f  high m ortality  / 1 ,  4, 9 / .  On abdominal surgery due to c ir r h o s i s  in  34 
h is t o lo g ic a l ly  v e r i f i e d  cases we found a death ra te  of  21% and a high 

number of com p lica tion s .  The most frequent cause of  death was s e p s i s  and 
"multiorgan fa i lu r e " .

From the progn ostic  point o f  view i t  was s ta te d  that n e ither  the 

type of operation nor i t s  organic l o c a l i z a t io n  have an impact on compli­

c a t io n s  or deaths.  However, the cause o f  death was p e r i t o n i t i s  in 71% of 

c ir r h o t ic  p a t ie n t s .  V ita l  su rg ic a l  in te rv e n t io n  may lead to poor r e s u l t s  

in  c irr h o t ic  p a t ie n t s  e i th e r .  Garrison / 5 /  found a 57% m ortality  ra te  with 

v i t a l ,  and 10% m orta l i ty  rate  with e l e c t i v e  op erations.  Doberneck / 4 /  

found a 42% m o rta l i ty  rate with v i t a l  and 11% with e l e c t i v e  in te rv e n t io n s .  
We found 25% and 14% ra te ,  r e s p e c t iv e ly ;  no s t a t i s t i c a l  d if ferren ce  was 

observed. On variance analyses v i t a l  in terven t ion  seemed to be a s i g n i f i ­

cant prognostic f a c to r  even in the small number of  our c ir r h o t ic  p a t ie n t s .
There i s  a c l o s e  r e la t io n  between the Child c r i t e r i a  and death or 

com plications, which we can a lso  support. O r ig in a lly  the Child c r i t e r ia  

were used in the prognosis of portocaval shunt operations of c i r r h o t ic  
p a t ie n ts ;  however, i t  seems to be a p p lica b le  in prognosing the r e s u l t s  of  

large  abdominal and even of esophageal operations in c ir r h o t ic  p a t ie n ts  

/ 2 ,  5, 12/.

Doberneck / 4 /  claims that e lev a ted  serum b i l ir u b in  l e v e l ,  hypo- 
albuminaemia and a s c i t e s  have э s i g n i f i c a n t  impact on su rv iv a l .  Aranha and 

Schwartz / 1 ,  9 /  a t tached  prognostic importance to prothrombin l e v e l .  I t  i s  

worth in v e s t ig a t in g  the mentioned prognostic  values sep arate ly ,  as they 
support the progn ostic  value of the Child c r i t e r i a  in abdominal surgery on 

c ir r h o s i s .

S t a t i s t i c a l  a n a ly s is  showed that WBC i s  o f  importance among pre-  

operative  data, as an e levated  WBC shows s ig n i f i c a n t  re la t io n  to  higher 

m ortality  rate which supports the fa c t  that intraabdominal b a c te r ia l  con­

tamination or p e r i t o n i t i s  are among the leading causes of death of  c i r ­
r h o t ic  p atients  / 5 / .

During our study we found a high number of com plications,  generally  
the patient /  com plication  ra t io  was 1 :2 .  Most of  the com plications were 

o f  b acter ia l  o r i g in .  Although the cause and importance of  the cumulative 

occurrence of s e p t i c  com plications in c i r r h o s i s  are w ell  known, we would 
l i k e  to c a l l  a t t e n t io n  to i t .
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We can conclude that the high m ortality  -  and com plication rates  of 

abdominal surgery performed on c ir r h o t ic  p a tie n ts  c a l l  a t te n t io n  to the  

importance of carefu l in d ica t io n  in choosing the type of  operation . Before 
operation n u tr it ion  should be improved, prothrombin-level normalized and 
a s c i t e s  ceased.

Taking into  account the Child c r i t e r ia  in the case o f  indicat ion  for  
e l e c t i v e  operation i s  ab so lu te ly  j u s t i f i e d .  E lec t iv e  operation  — in our 

opinion — can be performed at  Child stage A in the case of  tumours, r isk  

of malignancy or unbearable p ains.  In Child stage  В management of  the men­

tioned  abnormalities and g e t t in g  back to stage A are d e s ir a b le .  E lec tive  

operation i s  not recommended in Child stage C.
The n ece ss i ty  o f  in tervention  in case of  v i t a l  in d ica t ion  i s  un­

questionable; a t te n t io n  i s  c a l le d  to increased r i sk .
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Prospective evaluation were made of 45 patients with postoperative small bowel 
fistu las treated with to ta l parenteral nutrition (TPN) and enteral nutrition  (EN) be­
tween 1971-1988. The administration of TPN in the early treatment of enteric fis tu las  
decreased the mean fis tu la  output significantly  ( p ^  0.05-0.001) and provided an ef­
fective tool in the control of high-output fis tu la s .

The elec tro ly te contents of d iffe ren t fis tu la  secretions were unchanged and the 
losses through the fis tu las  depended on the daily output. In patients with high-out­
put fistu las acid-base balance disturbances had to be corrected.

When comparing two parenteral nu trition  regimens (carbohydrate+amino acids /СН+АА/ 
versus carbohydrate+amino acids+fat /CH+AA+F/) both fa c ilita te d  the reduction of 
fistu la  secretion (in  high-output f is tu la s . CH+AA = -50.2%; CH+AA+F = -49%).

Positive nitrogen balance was achieved in non sep tic  patients after 13 days of 
treatment. Improvement of serum protein and albumin occurred by the time of fis tu la  
healing. In non surviving patients significant decrease in protein synthesis was ob­
served. Out 7 of 75 central venous catheters yielded positive bacterial cultures 
(9.3%). In 5 patients autopsy proved generalized sepsis.

The use of parenteral and en teral nutrition proved to  be a powerful method for 
controlling the enterocutaneous f is tu la s  and maintaining the nu tritional in tegrity  of 
patients.

In tro d u c tio n

The development of  p ostop erative  enterocutaneous small bowel f istulas  

has frequently been reported to be accompanied by high morbidity and mor­
t a l i t y .  Malnutrition and se p s i s  are the major determinants of the adverse 

c l i n i c a l  outcome / 1 ,  21, 24, 34, 36, 4 5 / .
The provision of  optimal n u t r i t io n  via parenteral or entera l routes  

i s  now a mandatory component of postop erative  care o f  these  p a t ie n ts .  How-

Presented at the 5th World Congress on Intensive and C ritica l Care Medicine. Kyoto, 
Japan, 1989

Akadémiai Kiadó, Budapest
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ever the general advances in f lu id  and e l e c t r o ly t e  therapy, in te n s iv e  care 

p a t ie n t  monitoring have contributed to the ov era l l  sa lvage o f  the f i s t u la  
p a t ie n ts  as much as the n u t r i t io n a l  management /4 0 ,  44, 4 5 / .  The outcome 

o f  therapy does not depend on the n u tr i t io n a l  therapy alone but i s  in ­
f luenced by other f a c t o r s ,  such as the lo c a l i z a t io n  of the f i s t u l a  and the 

concomitant s e p t ic  com p lica tion s .  In the l a s t  decade the use of  parenteral  

and/or enteral n u t r i t io n  together with highly developed d iagn ost ic  and 
therapeutic methods have re su lte d  in increased ra te s  of spontaneous c l o s ­

ure and in decrease of  the m orta lity  of  those in d iv id u a ls .  The operative  
therapy of f i s t u l a s  has a lso  been expanded due to the increased  use of  

n u tr i t io n a l  programs /1 9 ,  20, 2 1 / .
Unfortunately there are no prosp ective ,  randomized, contro lled  

t r i a l s  to confirm the e f f i c a c y  of  parenteral and en tera l n u tr i t io n  in the  

treatment of p a t ie n t s  with e n te r ic  f i s t u l a s .  Because of  the e t h i c a l . c o n ­
cerns in obtaining an adequate control population and the lack  of homoge­

n e i ty  among the f i s t u l a  p a t ie n t s ,  there w i l l  probably never be a t o t a l l y  

o b je c t iv e  study of  t h i s  type / 4 0 / .
Despite of  the absence of  con tro lled  t r i a l s ,  many reports  have ex­

amined the impact of  parenteral and en tera l n u tr it ion  on the c l i n i c a l  re­
s u l t s  of postoperative enterocutaneous f i s t u l a  treatment / 1 ,  10, 14, 15, 

34, 35, 43, 4 5 / .  The aim of t h i s  study i s  to in v e s t ig a te  the d if f e r e n t  e f ­

f e c t s  of n u tr i t io n a l  care on postoperative  enterocutaneous f i s t u l a  manage­
ment of the upper g a s t r o in t e s t in a l  t r a c t .

P a t ie n t s  and Methods

At the 2nd Department of  Surgery, Semmelweis U n ivers ity  Medical 

School 64 p a tien ts  were treated  because of  71 gastroenterocutaneous f i s ­

t u la s  from 1971 to 1988.
The lo c a l i z a t io n  of f i s t u l a s ,  the d is tr ib u t io n  of sex and age of the 

p a t ie n ts  are shown in  Table 1. Twenty-two p a tien ts  had d a i ly  f i s t u la  

drainage of more than 500 ml, we c l a s s i f i e d  those as high-output f i s t u l a s  

/ 1 ,  19, 24/.
The schedule of  treatment of en ter ic  f i s t u l a  p a t ie n t s  was divided  

in to  three phases: f lu i d  and e l e c t r o ly t e  r e s u s c i ta t io n ,  the evaluation  and 

treatment of s e p s i s  and the in s t i t u t io n  of proper n u t r i t io n a l  regimen 

(F ig .  1) /1 ,  19, 4 0 / .
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Table 1
Distribution of 64 patients with 71 postoperative gastro in testina l 

f is tu la s  treated between 1971-1988

Sex Age (years)

Localization No. Female Male 25 26-45 46-65 ^65

Gastric 4 2 2 _ 1 2 1
Duodenal 21 4 17 1 5 8 7
Dejunal 9 2 7 - 1 5 3
Ilea l 37 16 14 8 6 8 8

Total 71 24 40 (64) 9 13 23 19

E n t e r o c u t a n e o u s  f i s t u l a

1
C o r r e c t i o n  o f  f l u i d  a n d  e l e c t r o l y t e  

d e f i c i t s

i
T r e a t m e n t  o f  s e p s i s  

s i t e  o f  f i s t u l a

J
N u t r i t i o n

s u r g e r y  H o m e e n o r T P N

Fig. 1. Schematic illu s tra tion  of scheduled fis tu la  treatment
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In the case o f  an es tab lish ed  enterocutaneous f i s t u l a  appropriate  

drainage was ap p lied  a t  the suture l in e  of  the abdominal w all or at the  

cutaneous o r i f i c e  o f  the f i s t u l a .  Ihe skin  around the o r i f i c e  of the  

f i s t u l a  was p rotected  by Stomahesive® (Squibb Surgicare Ltd .)  so that a 

c o l le c t io n  bag (C o lo p la s t  Ltd.)  could be attached /2 2 ,  25, 28, 30 / .  Large 

number of drainage m o d a li t ie s  was developed using su c t io n ,  gravity  drain­

age or c o l le c t io n  bags in order to c o l l e c t  the f i s t u l a  se cr e t io n  as com­
p le t e ly  as p o s s ib le .  The g a s t r o in t e s t in a l  t r a c t  was kept in  r e s t ,  the pa­
t i e n t s  received noth ing per os and n asogastr ic  su ct ion  was in s t i tu te d  dur­
ing the early s t a t e  o f  treatment. In the unstable i n i t i a l  phase blood,  

plasma, albumin and e l e c t r o ly t e s  were given to re s to r e  the c ir c u la t in g  

blood volume and to  rep lace the f lu id  l o s s .  An accurate in te n s iv e  care was 

required to c o r re c t  the metabolic and card ioresp iratory  disturbances.
Tweinty-eight acute abdominal operations were performed in order to  

control the in tr a p e r i to n e a l  ab scesses ,  p e r i t o n i t i s  or bowel ob struction .  
In 2 patients a b leed in g  g a s tr ic  u lcer  was satured.

In 45 p a t ie n t s  with 48 f i s t u l a s  TPN and/or tube feeding were per­

formed as an adjuvant therapy. The r e s t  of the p a t ie n t s  received only  

f lu id  and e l e c t r o l y t e  supplementation. In the i n i t i a l  period of  the t r e a t ­
ment we administered TPN via a centra l venous ca th e ter .  The n u tr i t iv e  s o l ­

ution consisted o f  40% g lucose ,  10% fr u c to se ,  5-6% s y n th e t ic  amino ac ids  
(Aminoplasmal LX-5, B. Braun; Infusamin S5 or X5, Human; Aminomel LX-6, 

Salvia)  and 10-20% f a t  emulsions ( I n t r a l ip i d ,  KabiVitrum; Lipofundin S, B. 
Braun), e l e c t r o ly t e  supplementation, vitamins and trace  elements in m u lt i­
b o t t le  system / 2 / .  The d a i ly  energy intake reached 1.56 +_ 0 .21 x BEE c a l ­
culated by the m odified  Harris-Benedict equation /1 2 ,  3 3 / .

In 15 of  the p a t ie n ts  we have continued the TPN with EN. In 8 cases  

of duodenal stump f i s t u l a  we in serted  nasojejunal feed ing  tubes under 

rad io log ica l  c o n t r o l .  In 7 cases thin  ca th eter  jejunostomy was performed 

e i th er  during the e l e c t i v e  operation or during the emergency surgery per­

formed for s e p t ic  com plications / 4 2 / .  A formula d ie t  was mostly employed 
for feeding (S a lv im u ls in ,  Sa lv ia;  Nutrocomp F, B. Braun; C o s i la t ,  Egis) in  

g a s tr ic ,  duodenal and jejun a l f i s t u l a  ca s e s .  Our experience with elemental  

d ie t  in i l e a l  f i s t u l a  cases were l e s s  favorab le .  We o ften  had to d iscon ­

tinue i t  due to increased  f i s t u l a  output and return to TPN.
In 32 p a t ie n t s  with well - con tro l led  f i s t u l a  drainage the f i s t u l a  

mean output was c a lc u la te d  from the sum of  the d a i ly  s e c r e t io n  in a week 

by dividing i t  by 7 in  order to get  the mean d a ily  s e c r e t io n .  By t h i s  c a l ­
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cu la t ion  the weekly changes in  f i s t u l a  output were s t a t i s t i c a l l y  com­

parable. The e f f e c t s  o f  d i f f e r e n t  parental n u t r i t io n a l  regimens (CH+AA 

versus CH+AA+F) on f i s t u l a  output were evaluated by s im ila r  method. In the 

c o l le c te d  f i s t u l a  s e c r e t io n s  the e l e c t r o ly t e  and p rote in  content were de­
termined. The d a i ly  e l e c t r o ly t e  lo s s  and the serum e l e c t r o ly t e s  were 

analysed and corrected . In 13 p a t ie n ts  an appropriate f i s t u l a  output c o l ­

l e c t io n  was impossible due to extended d isruption of  the abdominal wound. 
In these cases we estim ated  the d a i ly  f lu i d ,  e l e c t r o ly t e  and protein  lo s s .  
The d ire c t  determination of  base lo s s  proved to be very uncertain due to 

tech n ica l  reasons, th ere fore  we measured the blood ac id -base  data with the 

micro-Astrup method three times a day and the means of  the measurements 
were evaluated. The n itrogen  l o s s  was determined by micro-Kjeldahl method 

from the c o l le c te d  u r in e ,  f i s t u l a  and nasogastr ic  su ct ion  f l u i d .  Nitrogen  

balance was ca lcu la ted .
The serum p rotein  and albumin le v e l  of p a t ie n t s  were examined on 

every 5th day of the n u t r i t io n a l  therapy. S t a t i s t i c a l  a n a ly s is  of data was 

made by Student's t - t e s t .

R e su lts

The da ily  mean f i s t u l a  output decreased s i g n i f i c a n t l y  a f te r  two 

weeks of TPN. The data of  3 p a t ie n ts  with high-output gastroduodenal 
f i s t u l a  showed a decreasing tendency (F ig .  2 ) .

In evaluation of d i f f e r e n t  n u t r i t iv  regimens (CH+AA versus CH+AA+F) 
on f i s t u l a  secret ion  showed s im ila r  e f f e c t s .  Marked decrease in  f i s t u l a  

mean output was observed both with low- and high-output f i s t u l a s  in com­
parison to the f i r s t  week f i s t u l a  se c r e t io n .  In p a t ie n t s  with high-output  

f i s t u l a s  with CH+AA: -50.2% and CH+AA+F: -49% changes occurred on the 

second week of treatment (F ig .  3 ) .

In a l l  types of  f i s t u l a s  the examined ion composition of secret ion  

seemed to be unchanged. The d a i ly  e l e c t r o ly t e  lo s s  was influenced  by the 

amount of f i s t u la  s e c r e t io n  (F ig .  4 ) .  With proper replacement of e l e c t r o ­
ly t e  lo s s  we were able to  maintain the plasma e l e c t r o ly t e  l e v e l  in normal 
l im i t s  in p a tien ts  with properly c o l le c te d  f i s t u l a  output (F ig .  5 ) .

In high-output f i s t u l a  p a t ie n ts  at the beginning of  the n u tr i t io n a l  

support metabolic a c id o s i s  was observed (F ig .  6 ) .  The b a s e - lo s s e s  were con­

t inuously  corrected by the i . v .  in fu sion  of 4.2% bicarbonate so lu t io n .
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Fin. 2, Changes in f is tu la  mean output during two weeks of TPN 
and nothing per os treatment. (I  = SEM)

In 20 p a t ie n ts  m eticu lous nitrogen balance study was carried out.  
P o s it iv e  nitrogen balance could be achieved on the 2nd week of TPN (Fig .  

7 ) .  Septic ep isod es ,  su rg ic a l  in terven tion s  had negative  e f f e c t s  on 
nitrogen balance th a t  improved when the hypermetabolic cond ition  abolished.

The plasma p ro te in  and albumin le v e l  declined  s i g n i f i c a n t l y  between 

the 2nd and 5th days of treatment. In surviving p a t ie n ts  (n = 30) i t  

reached the preoperative l e v e l  a f te r  the f i s t u l a  c losure  (Fig. 8). In 15 pa­
t i e n t s  no improvement of  plasma p roteins was observed d esp ite  of human
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Fig. 3, Percentage changes in low- and high-output f is tu la s  mean secretions on 
CH+AA versus CH+AA+F parenteral nu trition . (The fis tu la  mean output of 

f i r s t  week served as control)

albumin or plasma supplementation even a f te r  the 20th day of the treatment 
(F ig .  9 ) .

A ll p a t ie n ts  l o s t  body weight during the s u r g ic a l  complications and 

the f i s t u l a  treatment. The mean ra te  of weight l o s s  was: 19.5 +_ 8.5%.

Complications with parenteral and en ter a l  n u tr it ion

Percutaneous or su rg ica l  in troduction  of ca th e ter s  in to  the superior  

vena cava can be considered a routine procedure during TPN. The need of  

centra l ca th eters  i s  necessary because of  the high concentration o f  n u tr i ­
t iv e  s o lu t io n s ,  the administration o f  other supplementary drugs and the  

b etter  monitoring of  c ircu la tory  functions in  c r i t i c a l l y  i l l  p a t ie n ts  

/3 8 ,  4 1 / .
The tec h n ica l  complication ra te  i s  re la ted  to  the experience of  the 

physician in se r t in g  the catheter and increases  when performed under
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Fig. 6, The blood gas data of 14 patien ts with high output f is tu la s  and 
the resu lt of therapy with base (4.2% bicarbonate) replacement

<e
Fig. 4, The daily elec tro ly te losses through the fis tu las  in 32 patients 

Fig. 5, The changes in plasma e lec tro ly te  data during two weeks of TPN
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Table 2
Localization and methods of central vena catherization

Localization 
of insertion

n Method

Subclavian vein 20 percutaneous puncture
Right or le f t  juglar vein 37 surgical preparation
Right or l e f t  vena basilica 18 surgical preparation

Total 75

emergency c o n d it io n s .  Chest X-ray i s  e s s e n t ia l  a f t e r  centra l vein cathe­
r iza t ion  to con tro l  the proper lo c a t io n  of the ca th eter  and to d etec t  un­
suspected com plications  such as: b leed in g ,  pneumothorax, in fusothorax , 
e t c .  /2 1 / .

In the 45 TPN p a t ie n ts  75 ce n tr a l  ca th eters  were in serted  and t o t a l  

or supplementary parenteral n u tr i t io n  was administered la s t in g  1511 days 

a ltogether .  The mean in fu sion  duration reached 33.5  days per p a t ie n t s .  

The lo c a l iz a t io n  and method of ce n tr a l  c a th e te r iz a t io n  are presented in  
Table 2. X-ray co n tro l  detected ca th eter  t ip  lo c a t io n  abnormality in  5 

cases ( a x i l la r y  vewin: 1, external or in tern a l jugular veins on the op­
p os ite  s id es:  3 , k ink ig  catheter :  1 ) .  In 20 p a t ie n t s  with percutaneous 

subclavian vein  c a th e te r s  a s in g le  ca se  of pneumothorax and 2 cases of  in ­

fusothorax were found. An appropriate treatment o f  the techn ica l compli­
cation s  was i n i t i a t e d  a f te r  d etec t io n .

Catheter contamination was r e la te d  to the poor technique during in ­
sert ion  or removal or to the immigration of  microorganisms along the 
catheter from the sk in  puncture s i t e  and the wound. Further contamination  

may have re su lte d  from the presence of microorganisms in the n u t r i t iv e  
so lu t ion s  or adm in istration  s e t s ,  manipulations with the central ca th eters:  

monitoring of  c ir c u la to r y  parameters, drug adm in istration . Beside the 

antimicrobal therapy when unexplained fever and other s e p t ic  symptoms oc­
curred the c e n tr a l  venous ca th eter  was withdrawn and cu lture was taken 

from i t .  The p o s i t i v e  cu lture r e s u l t  does not prove that the ca th eter  i s  

the source of  in f e c t io n  because microorganisms may lodge on the ca theter  

during a tr a n s ie n t  episode of bacteremia. Only when no other source of  in ­

fec t io n  can be id e n t i f i e d  w i l l  the centra l l in e  be designated as the  

orig in  of s e p s i s  / 6 ,  7, 4 1 / .
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Table 3
Distribution of contaminated cen tral venous catheter tip s

Pathogens No. of positive cultures

Gram negative 
Pseudomonas aeruginosa 1

Gram positive 
Staphylococcus aureus 2

Mixed bacteria and fungi 
Staph, aur. + Candida alb. 1
Enterococcus + E coli 3

Total 7

Seven of  75 inserted  centra l c a th e te r s  were p o s i t iv e  for pathogenic  

b acter ia  or fungi (Table 3 ) .  In 5 p a t ie n t s  with operative wound and urine  

in fe c t io n  the same bacter ia  were id e n t i f i e d  in the haemoculture. In 2 

ca ses  the p o s i t iv e  catheter  t ip  cu ltu re  was not accompanied by c l i n i c a l  

s ig n e s  of  s e p s i s .

The frequency of minor ca th eter  re la ted  thrombosis occurred in  10 

e s s e s  in  t h i s  study. In one p a tien t  superior caval vein  thrombosis was 

diagnozed. After removal of the cen tra l  ca th eter  and anticoagulant therapy 
the p a tie n t  recovered.

The metabolic complications of  TPN are common during en te r ic  f i s t u l a  
treatm ent. Elevated blood glucose l e v e l s ,  glucosuria are the symptoms of  
hypercatabolic  metabolism and l im ited  to lerance  of g lucose / 3 ,  3 9 / .  In 36 

p a t ie n t s  Insulin  supplementation was needed during TPN. One d ia b e t ic  pa­
t i e n t  died in consequence of  s e p t ic  com plications and metabolic d isord ers .  
At autopsy f a t ty  l i v e r  degeneration was found in 10 c a s e s ,  the l i v e r  

damage was detected  c l i n i c a l l y  by jaundice and elevated  enzyme data only  
in  4 c a s e s .  No adverse e f f e c t s  of f a t  administration was detec ted .

Tube feeding had w ell -d ef in ed  in d ic a t io n s  when bowel m o t i l i ty  could  

be proved /1 6 ,  4 2 / .  The EN s ta r ted  with incremental doses of en ter a l  

n u tr ie n ts  and reached the d a i ly  in take of  2000 ml. In 5 o f  15 p a t ie n t s  

diarrhoea was observed. With proportional feeding and adm inistration of  

LactobactR (Human) and ReasecR (G. R ichter)  so lu t ion s  the diarrhoea could  
be co n tro l led  when the f i s t u l a  se c r e t io n  increased readm inistration o f  TPN 

was necessary.
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D iscu ssio n

In the 1960s th e  conservative and su rg ic a l  treatment of en tero -  

cutaneous small bowel f i s t u l a s  was a sso c ia ted  with a m orta lity  rate of  50% 
/ 1 7 ,  45 / .  Deaths were a ttr ibuted  to f l u i d  and e l e c t r o ly t e  imbalance, in ­
fe c t io n s  and m a ln u tr it io n .  Ihe development of improved broad-spectrum 

a n t ib io t ic s  re su lte d  in  decreased m o rta l i ty  and morbidity, but p o s t ­
operative enterocutaneous small bowel f i s t u l a s  s t i l l  represented a s i g ­
n i f i c a n t  risk  for the  p a t ie n t s  /34 ,  3 5 / .  However, the recent addition of  

TPN and/or EN to the management of e n t e r ic  f i s t u l a s  has su b sta n t ia l ly  de­

creased them ortality  r a t e  /10 ,  11, 4 0 / .  Several fa c to r s  are responsib le  

for  t h i s  improvement. After the development of a postoperative f i s t u l a  

f lu i d  i s  replaced in traven ous ly  and o ra l  intake i s  e l im inated , thus de­
creasing in t e s t in a l  se c r e t io n  and reducing f lu id  and e l e c tr o ly t e  l o s s  

through the f i s t u l a  / 4 6 / .

The r e su l t s  o f  our c l i n i c a l  study demonsrate that TPN, e l im ination  of  

o ra l  intake decreased the  enterocutaneous f i s t u l a  s e c r e t io n  s ig n i f i c a n t ly .  
The high-output f i s t u l a s  changed th e ir  characters and they could be con­
t r o l l e d  by the end o f  two weeks of treatm ent.

Human and animal s tud ies  in d ica te  the intravenous nutrients  have 

d ir e c t  e f f e c t s  on gastro -en te ro -p a n c rea t ic  enzyme se c r e t io n  /8 ,  9, 13, 23, 

47, 48 / .  The data o f  Isenberg and Maxwell demonstrated st im ulation  of  

g a s t r ic  acid s e c r e t io n  in  man during amino acid in fu s io n  with or without  

glucose that could be inhib ited  by in fu s io n  of fa t  emulsion /2 6 ,  4 7 / .
The e f f e c t  o f  d i f f e r r e n t  intravenous nutrients on pancreatic exocrine  

secret ion  are co n tra d ic to ry  /23 ,  29, 3 1 / .  ThE' recent data of animal ex­
periments and c l i n i c a l  observations have proved that neither amino ac ids  

nor fa t  emulsion had secretogogue e f f e c t  on the exocrine pancreas /1 3 ,  

29, 46/.
In comparison o f  two parenteral regimens (CH+AA versus CH+AA+F) on 

f i s t u l a  output we cou ld  not find any s i g n i f i c a n t  d i f f e r e n c e .  The secretory  

data emphasize the important ro le  of TPN in reduction of  f lu id  and e l e c t r o ­

ly t e  lo s s  that makes th e  proper f lu id  and e l e c t r o ly t e  replacement and cor­

rect ion  of acid-base disturbances p o s s ib le .
The e f f ic a c y  o f  n u tr i t io n a l  therapy on m alnutrition seemed to be very 

d i f f i c u l t  to a s s e s s  in  the early phase o f  f i s t u l a  treatment / 4 ,  3 7 / .  TPN 
and EN are very e f f e c t i v e  in the treatment of  m alnutrit ion  when no uncon­

t r o l l e d  sep s is  c o e x i s t s  / 4 5 / .  S ep sis  cannot be trea ted  by n u tr i t io n a l
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therapy alone without e f f e c t iv e  s u r g ic a l  drainage. As long as uncontrolled  

s e p s i s  p e r s i s t s ,  the p a t ie n t ' s  con d ition  d e te r io r a te s .

The n itrogen balance study proved to  be r e la t i v e l y  s e n s i t iv e  e s t im a t ­

ing the metabolic changes / 5 ,  3 2 / .  P o s i t iv e  n itrogen balance could be only  

achieved when the s e p t ic  fo c i  were e l im inated .
The changes in  serum protein  and albumin l e v e l  and the response of  

these  parameters to n u tr i t io n a l  support have both beer, proposed to  be used  

as prognostic  in d icators  of the morbidity and m orta l i ty .  Hypoproteinemia 

and hypalbuminemia are often a sso c ia ted  with impaired wound h ea l in g ,  de­

creased re s is ta n c e  to in fe c t io n s  and t o t a l  body water imbalance / 3 6 / .  

Because endogenous protein and albumin sy n th es is  require the prov is ion  of  

adequate su bstrates  over an extended period of  time and in ta c t  l i v e r  func­
t io n ,  the repair of the d e f i c i t  by the adm inistration of  exogenous pro­
te in  and albumin in se lec ted  ca ses  has been recommended / 2 5 / .  Them the 

serum l e v e l  can be maintained with adequate n u t r i t io n a l  support / 4 ,  1 8 / .
In 30 surviving p a tien ts  the serum protein  and albumin le v e l  reached  

the p recperative  le v e l  by the f i s t u l a  c lo su r e .  In non surviving p a t ie n t s  

with d i f f e r r e n t  s e p t ic  com plications the improvement in serum p rote in s  was 

not observed d esp ite  of exogenous protein  and albumin supplementation.
The use of TPN and EN as supportive treatment of  enterocutaneous f i s ­

tu la s  has ce r ta in  advantages in in creasin g  the su rv iva l rate of  s e p t i c  

hypercatabolic  p a t ie n t s .  However, ce n tr a l  venous ca th eters  and continuous  

in fu s ion  of  hyperosmolar n u t r i t iv e  so lu t io n s  invo lve  the p o s s i b i l i t y  of  

su p er in fect ion  and metabolic d isord ers  / 1 0 ,  4 3 / .  The en tera l feeding  has 

advantages in  comparison to TPN with respect  to in fe c t io u s  and m etabolic  

com p lica tion s ,  but in f i s t u l a  treatment the administration of  EN i s  

l im ited  by the lo c a l iz a t io n  of the f i s t u l a ,  the p reva i l in g  su rg ic a l  ab­
dominal com plications and the in to ler a n c e  to  the d ie t s  / 1 1 / .  These pa­
t i e n t s  require TPN. In the ear ly  period of f i s t u l a  treatment the TPN 

proved to be the only su itab le  method for c o n tr o l l in g  the f i s t u l a  output  

and to rep lace the f lu id  and e l e c t r o l y t e  l o s s .
The management of enterocutaneous f i s t u l a s  i s  s t i l l  a ch a lleng ing  

task in  postoperative  in ten s iv e  therapy. There i s  no doubt that parenteral  

and en ter a l  n u tr it io n  represent a, powerful to o l  for maintaining nu­
t r i t i o n a l  in te g r i ty  of the p a t ie n t s .  When no s e p s i s  i s  p resent,  the  

parenteral and entera l n u tr it ion  combined with proper d iagnosis  and i n ­
t e n s iv e  care o f fe r s  promising chances for spontaneous healing of  e n t e r ic  

f i s t u l a s  or may improve the op erative  r e s u l t s  a f te r  a course of  n u t r i t iv e  

support.
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An 18-year review of 64 patients treated  with 71 postoperative enterocutaneous 
fistu las of the stomach /4 / ,  duodenum /2 1 /, jejunum /9 / and ileum /37/ was carried 
out to identify  the factors affecting morbidity and m ortality. Age, localization , 
output, inflammatory or malignant bowel disease, nu tritional sta tus and associated 
sepsis were analysed.

The administration of to ta l parenteral nu trition  (TPN) or/and enteral nutrition  
(EN) as adjuvant therapy in the management of gastro in testinal f is tu la s  increased 
the fis tu la  closure rate (64%) and decreased mortality (33%). In patients over 65 
years a r ise  in mortality ra te  (69%) was found. TPN and EN support yielded the best 
results in duodenal and jejunal fis tu la  patients (closure ra te  83% and 71%, respect­
ively). In patients with high-output fistulas,inflammatory bowel disease and malig­
nancy good resu lts  could be achieved with nu tritional treatment. The presence of 
malnutrition had an adverse effec t on the outcome in the non-TPN group with a 
mortality ra te  of 49%. In 43 patients severe septic complications occurred and 21 
died due to septic multiple organ fa ilu re  proved by autopsy. The overall mortality 
rate was 39%.

Timing of f is tu la  surgery had l i t t l e  impact on the f is tu la  closure ra te , but 
better re su lts  were obtained when reconstructive surgery was deferred beyond 6 weeks 
from fis tu la  onset. Mortality has decreased since 1980.

While many factors influence the outcome of f is tu la  disease, adequate antiseptic 
treatment is  assumed of primary importance.

The nu tritional therapy fac ilita te d  the spontaneous fis tu la  healing and allowed 
the elec tive in testinal reconstruction to be scheduled a t an optimal time.

1990.
xPresented a t 46th Congress of the Hungarian Society of Surgery, Budapest, Hungary,
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In tro d u c t io n

Most enterocutaneous f i s t u l a s  a r i s e  p ostop era tive ly  as com plications  

o f  a surgica l  procedure in which the surgeon has encountered ex ten s ive  ad­

h e s io n s ,  inflammatory bowel d is e a s e ,  malignant tumour or rad iat ion  injury  

to  the in te s t in e .  F lu id  therapy, a n t i b i o t i c s ,  su rg ica l  drainage and skin  
p rotec t ion  have become an e s s e n t ia l  part o f  the f i s t u lo u s  p a t ie n t ' s  t r e a t ­

ment. Several authors have recognized th a t  undernutrition i s  a bad prog­
n o s t i c  factor / 1 2 ,  15, 19, 23, 29, 37, 3 9 / .

Before the widespread a v a i l a b i l i t y  of sa fe  parenteral and en ter a l  

n u t r i t io n ,  attempts of  early su r g ic a l  f i s t u l a  c losure  were u sual,  but the  

r e s u l t s  were dism al. F istu la  recurrence with f lu i d ,  e l e c t r o ly t e  and a c id -  

base imbalance o f te n  occurred; s e p s i s  and marked wasting resu lted  in a 

high mortality r a te  / 2 ,  5, 0, 14, 2 4 / .
The value o f  parenteral and e n te r a l  n u tr it io n  in  the treatment of  

enterocutaneous f i s t u l a s  has been emphasized. A marked decrease in  mor­
t a l i t y  and an improvement in spontaneous f i s t u l a  c losure  ra te  were de­

monstrated / 3 ,  13, 16, 20, 23, 29, 33, 40, 43, 4 4 / .
Our experience with 45 p a t ie n t s  with p ostoperative  g a s t r o in t e s t in a l  

f i s t u l a s  who rece ived  to ta l  parenteral or entera l n u tr i t io n  (TPN and EN 

group) as a part o f  th e ir  therapy i s  reviewed. These r e s u l t s  have been 

compared with those  obtained from 19 p a t ie n ts  treated  without n u tr i t io n a l  

support (поп-TPN group) at the same i n s t i t u t i o n  e i th e r  at  the same time or 

p r io r  to the in trodu ction  of parenteral n u tr i t io n .

P a t ie n ts  and Methods

Sixty-four p a t ie n t s  (40 men and 24 women, between 15 and 02 years)  

with 4 g a s tr ic ,  21 duodenal, 9 je ju n a l  and 37 i l e a l  f i s t u l a s  were trea ted  

in  our department from 1971 to 1988. A e t io lo g ic a l  fa c to r s  of  postop erative  

f i s t u l a s  are summarized in Table 1. In 45 cases (63.3%) enterotomy or 

anastomotic suture l i n e  fa i lu re  occurred. Twelve f i s t u l a s  were caused by 

d ir e c t  surgica l  in ju ry  or drain d ecu b itu s .  The majority of  f i s t u l a s  de­
veloped between the  6th and the 15th p ostoperative  days (Table 2 ) .  All  
enterocutaneous f i s t u l a s  were documented by phystulography, in traluminal  

dye or contrast s t u d ie s  and/or chemical a n a ly s is  o f  the f i s t u l a  se c r e t io n  
( e l e c t r o l y t e ,  pH, b i l ir u b in  and amylase l e v e l ) .  Certain p r in c ip le s  o f
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Table 1
Aetiology of postoperative enterocutaneous fis tu la s

No. of f is tu la s %

Suture line  leakage 45 63.3
Surgical injury 7 9.9
Disruption of abdominal wall 8 11.3
Drain decubitus 5 7.0
Recurrent fis tu la 6 8.5

Total 71 100.0

Table 2
Development of enteric fis tu la s  in the postoperative period

Postoperative days No. of f is tu la s o,a

0 - 5 15 21.1
6 -15 34 47.9

16 -30 12 16.9
-30 10 14.1

Total 71 100.0

Table 3
Results of operative treatment of postoperative f is tu la s

Operations No. Closure Fistula
recurrency Mortality

Primary suture 3 2 1 0/3
Resection and

anastomosis 9 5 2 2/9
Exterioration of

fis tu la 2 0 1 1/2

Total 14 7 4 3/14

early  f i s t u l a  management were common in both groups of p a t ie n t s .  The pa­

t i e n t s  rece ived  nothing o r a l ly ,  appropriate nasogastr ic  suction  was in ­

s t i tu te d  and f lu id  and e l e c t r o ly t e  imbalances were corrected . The d a i ly  

energy intake of 19 p a t ie n t s  (non-TPN group) was l e s s  than 4000 kJ. In 

th is  group the su rg ic a l  f i s t u l a  closure was attempted rather ea r ly .  Since  
the in s t i t u t io n  of  parenteral and en tera l n u tr i t io n  ear ly  su rg ica l  in te r -
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vention for c lo s in g  the f i s t u l a s  has been rare and was delayed u n t i l  the  

f i s t u l a  had been p e r s is t in g  for four to  s i x  weeks.
During the f i s t u l a  management the p a t ie n t s  required su rg ic a l  i n t e r ­

ventions for con tro l o f  s e p s i s  as w ell  which allowed the spontaneous or de­
f i n i t i v e  su rg ica l  c lo su re  of f i s t u l a .  The d i f f e r e n t  su rg ic a l  methods for  

c lo s in g  the enterocutaneous f i s t u l a ,  the r e s u l t s  o f  the operations and the  

m ortality  due to surgery are shown in Table 3. Seven f i s t u l a s  were c lo sed  

by surgery, the remaining unsuccessfu l s u r g ic a l  attempts were due to un­

treated  se p s i s  and m alnutrit ion .

R e s u lts

Table 4 shows the f in a l  outcome of  f i s t u l a  treatment in the 64 pa­
t i e n t s .  In the TPN and EN group 24 f i s t u l a s  c losed  spontaneously, 29 pa­
t i e n t s  l e f t  the h o sp ita l  with cured f i s t u l a  (64%). In the non-TPN group 

only 3 spontaneous f i s t u l a  c lo su res  were achieved, 2 f i s t u l a s  were c lo sed  

by surgery, in 4 p a t ie n ts  the low-output f i s t u l a  p e r s is te d .  Marked d i f ­

ference was observed between the m o rta l i ty  rate (33% versus 53%) o f  the  

two groups.
A higher m orta lity  rate and decreasing  healing tendency were a s s o c i ­

ated with age over 65 years (Table 5 ) .

Table 4
Results of treatment in 64 patien ts with 71 postoperative 

enterocutaneous f is tu la s  (1971-1988)

F istu la Permanent Healed
F/Pts spontaneous fis tu las Pts Mortality

closure

TPN and EN 48/45 24 (50%) 1 29 (64%) 15 (33%)
non-TPN 23/19 3 (13%) 4 5 (26%) 10 (53%)

Total 71/64 27 (38%) 5 34 (53%) 25 (39%)

(F = f is tu la ;  Pts = patients)
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Table 5
Influence of age on resu lts  of f is tu la  treatment

TPN and EN Non-TPN

Age No. Survived + Deaths Survived + Deaths
(yr) cured pts cured pts

65 45 25 8 8 4
65 19 5 7 1 6

(y r = year)

T able 6
Localization of fis tu la s  and effect of nu tritional therapy

on outcome of fis tu la  treatment

TPN and EN Non-TPN

Loca- F/Pts Closed Deaths F/Pts Closed Deaths
lization fis tu la fis tu la

Stomach 2/2 1 1 2/2 0 2
Duodenum1 18/18 15 3 3/3 1 2
Jejunum 7/7 5 2 2/2 1 1
Ileum 21/18 8 9 16/12 3 5

Total 48/45 29 15 23/19 5 10

Table 7
Effects of diseased alimentary tra c t on outcome of fis tu la  treatment

No.
of pts

Closed
fistu las

TPN and EN 
Permanent 

fistu las
Mortality

Crohn's disease 5 4 _ 1/5
Carcinoma 14 9 - 5/14

non-TPN

Crohn's disease 3 _ 3
Carcinoma 9 - 1 8/9
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Table В
Closure ra te  and mortality ra te  related to fis tu la  output

1PN and EN

Output F istu la Closure rate Mortality

500 ml 18/27 6/24
500 ml 11/21 9/21

lo ta l 29/48 15/45

non-IPN

500 ml 5/22 9/18
500 ml 0/1 1/1

Total 5/23 10/19

Table 9
M alnutrition and the resu lts  of fis tu la  treatment

non-TPN group 
(n = 19 pts)

Nutritional
status

No.
of pts

Survival + 
fis tu la  closure

Mortality

Normal 6 5/6 1/6
Malnutrition 13 4/13 9/13

TPN and EN group
(n = 45 pts)

Normal 21 15/21 6/21
Malnutrition 24 15/24 9/24

The ileum and the duodenum were the most common s i t e s  o f  or ig in  for 

the postoperative f i s t u l a  development. With n u tr i t io n a l  support and su rg i­
ca l  treatment the b est  r e s u l t s  could be obtained in the duodenal (15 of  18 

f i s t u l a s  c lo sed )  and je ju n a l  f i s t u l a  management (5 of 7 f i s t u l a s  c losed )  

(Table 6 ) .  Healing tendency was lower and m orta lity  was higher of i l e a l  

f i s t u la s  in both groups. These unfavorable r e s u l t s  were a t tr ibu ted  to 

Crohn’s d isease  (8 p a t ie n t s )  and cancer (21 p a t ie n t s ) .
The b e n e f i c i a l  e f f e c t  o f  n u tr i t io n a l  therapy on Crohn's f i s t u l a  i s
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evident as seen in  Table 7. P a t ie n ts  operated because o f  malignant tumours 

with p reex ist in g  n u tr i t io n a l  d isturbances are known to  have poor prognosis  

in  outcome i f  a major su rg ic a l  complication occ u r s .  These p a tien ts  with 

e n te r ic  f i s t u la s  had no chance for  survival without in te n s iv e  n u tr it io n a l  
support.

F is tu la  output had a strong impact on m o rta l i ty  r a te  (Table 8 ) .  Ac­

cording to our experience m o rta l i ty  rate was higher when comparing high-  

output to low-output f i s t u l a s .  The increased f i s t u l a  c lo su r e  rate in the  

TPN and EN group may be explained  by the decreasing se cr e to ry  a c t iv i t y  of  
the gut due to parenteral n u t r i t io n .

In of m alnutrition ( l o s s  o f  body w e ig h t s  15%), anaennia (haemoglobin 

< 1 0  g/100 ml), hypoproteinaemia (S e .  protein <= 60 g /1 )  or hypalbuminaemia 

(Se. a lb um in s 35 g /1 )  the m o rta l i ty  rate was g r e a t ly  increased in the 

non-TPN group (Table 9 ) .  Nearly equal su rv iva l and decreased m ortality  

r a te s  were achieved by n u t r i t io n a l  therapy in p rev io u s ly  malnourished pa­
t i e n t s  in comparison to  p a t ie n ts  without n u t r i t io n e l  d isord ers .

The ex istence  of  in tr a p e r i to n e a l  in fec t io n  was the fac tor  thet  had 

the worst e f f e c t  on the progn osis .  Several forms of  in tra p er ito en a l  in ­

f e c t io n  were observed. Sometimes p e r i t o n i t i s  developed together with ear ly  

postoperative  f i s t u l a s  or at a l a t e r  stage,  p e r i f i s t u l o u s  aggregates may 

have suppurated. In ce r ta in  ca ses  the septic  focu s  was d i f f i c u l t  to d etec t  

d esp ite  of modern d iagn ost ic  methods (such as u ltrasound, computerized 

tomography, i so to p ic  scans,  e t c . ) .  Multiple organ f a i lu r e  developed due to  

bacteremia and er.dotoxemia. In non-TPN group 2 p a t ie n t s  had severe a t e l -  

e c t a s ia  and bronchopneumonia. Ten p a tien ts  died because o f  autopsy proved 

s e p t ic  multiple organ f a i lu r e  (Table 10). In the TPN and EN group se p t ic  
organ fa i lu r e  occurred in 31 p a t i e n t s .  Four of  20 p a t ie n t s  died due to  

pulmonary, cardiac and g a s t r o in t e s t in a l  se p t ic  com p lica t ion s .  In 11 cases  

death could be r e la te d  to  uncontrolled  sep s is  and m u lt ip le  organ fa i lu r e  

(Table 11).
Table 12 presents  the r e s u l t s  and the way they changed the f i s t u la  

treatment, observed during the 18-year period covered by t h i s  study. From 
1971 to 1979 p a t ie n t s  were cared for mainly by t h e ir  own surgeon and 

treated  at the s u r g ic a l  ward. These included the  non-TPN group as w e l l .  

Since 1980 the r e s p o n s ib i l i t y  o f  f i s t u l a  management has been in the hands 

of In ten s ive  Care Unit s t a f f  as w e l l  as in the  su rgeon 's .  In the l a s t  

years more experience has accumulated in the re co g n it io n  and management of  

enterocutaneous f i s t u l a s  that r e s u l te d  in increased  su rv iv a l  rate (76%) 
and decreased m orta lity  rate (24%).
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Table 10
Sepsis related complications and mortality in the non-TPN group of patien ts

In 2 patients non le th a l pulmonary complications occurred

Septic nu ltip le  organ failures

No. Manifestation of damage
of deaths Pulmonary Cardiac Renal Hepatic G astrointestinal Blood coagul.

1 + +
3 X+ +
2 + +
2 + +
1

x+
1 + +

10 (x = acute pancreatitis; x = septic endocarditis)

Table 11

Sepsis related complications and mortality in the TPN and EN group of patien ts

Diagnosis No. of pts Deaths

Atelectasia
Pneumonia 11 1
ARDS 2 1
Myocardial infarction 1 1
Gastric bleeding 5 1
Pulmonary embolism 1 -
Total 20 4

Septic multipler organ failures

No. Manifestation of damage
of deaths Pulmonary Cardiac Renal Hepatic G astrointestinal Blood coagul.

1 + + +
3 X+ + + +
1 X+ +
1 X +
1 + +
2 + + +
2 + + +

11 (x = Adult respiratory d is tress  syndrom (ARDS)
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Change in
Table 12

re su lts  of postoperative enterocutaneous fis tu la treatment

(2 time periods)

Years Healing rate Permanent f is tu la s Mortality

1971-1979 15/39 5 19/39
1980-1988 19/25 0 6/25

D iscu ss io n

Surveying the l i t e r a t u r e  of  the l a s t  15 years shows that the f r e ­
quency rate  of  postop erative  enterocutaneous f i s t u l a s  fo llow ing  laparatomy 

has been changing between 0.5% and 5.6% (Table 13) / 5 ,  8, 2 5 / .  The Hun­
garian reports  focused on the su rg ic a l  attempts to  c lo s e  the en ter ic  

f i s t u l a ,  only a few papers were published on the b e n e f i t  of ear ly  f i s t u l a  

se cr e t io n  contro l and n u tr i t io n a l  support / 7 ,  11, 18, 26, 32, 4 1 / .  Par­
en tera l n u tr i t io n  was proved to reduce the volume of  gastro-entero-pancre-  

a t i c  se cr e t io n  in animal experiments and in c l i n i c a l  s tu d ie s .  Parenteral 
n u tr i t io n  made the p a t ie n t s '  n u tr it ion  e a s ie r  and more e f f e c t iv e  and i t  

became ro u t in e ly  used in a l l  cases of  e n t e r ic  f i s t u l a .

Table 13
Frequency ra te  of gastroenterocutaneous fis tu la  development

related to laparatomies

Chevrier e t  a l .  (1968) 1.5%
Bourê e t a l .  (1971) 3.0%
Hollender e t a l .  (1974) 0.5%
Dárdai e t a l.  (1988) 5.6%

However, i t  a lso  became evident that  some f i s t u l a s  c losed  spon­
taneously a f te r  bowel r e s t  and intravenous feed in g ,  while others were a s­
soc iated  with severe intraabdominal in f e c t io n s .  This dilemma was a lso  

r e f le c te d  in ear ly  papers dealing with the parenteral n u tr it io n  treatment 

of f i s t u l a s  / 2 ,  3, 6, 12, 23, 38 / .  Some surgeons pinned th e ir  f a i th  on 

n u tr i t io n a l  management /1 4 ,  16, 23, 34, 36, 39, 4 0 / ,  while others s t i l l  
preferred ear ly  surgery for  most upper g a s t r o in t e s t in a l  high-output f i s ­

tu la s  /2 4 ,  31, 3 5 / .
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The work by Kaminsky and D e i te l  underlined the relevance of  proper 

nutr ion a l therapy which in t h e ir  hands lowered the m orta lity  of  en te r ic  

f i s t u l a s  from 40% to 12.5% and increased the spontaneous c losure  ra te  from 

34.4% to 80% /2 9 ,  3 8 / .  This paper f a i l e d  to compare s im ilar  s e r i e s ,  but 

s tr e s se d  the point that homogeneity between s e r ie s  would be d es irab le  i f  
true b en ef i t  from n u tr i t io n  regimens was to be assessed  o b je c t iv e ly .  In 

our study the comparison o f  a p rospective  assessment with a r e tr o sp e c t iv e  

one may involve s im ilar  d i f f i c u l t i e s .  In our case there was a s im i la r i t y  

between the groups with resp ect  to the type of  f i s t u l a ,  d isea se  process ,  
su r g ic a l  therapy and in te n s iv e  care.  The p a t ie n ts  and the method of s e l e c ­

t io n  was s im ilar  to those reported elsewhere /2 4 ,  30, 4 3 / .
The important f in d in g s  in the present study was that the r e s u l t s  of  

treatment with n u tr i t io n a l  regimen showed a higher rate  of  spontaneous  

f i s t u l a  closure (50%) when comparing with the non-TPN group (13%). Marked 

improvement has been observed in the m orta lity  rate  (33% versus 53%). I f  

we compare our data with the ch ron o log ica l ly  p a r a l le l  s e r i e s  the r e s u l t s  

are found to coincide very c l o s e l y  / 2 ,  3, 6, 13, 14, 15, 23, 33, 34, 4 2 / .  
We have a lso  noted a s ig n i f i c a n t  improvement in  f i s t u l a  healing  (76%) and 

a d ec l in e  in  m ortality  rate  (24%) in the l a s t  9 years.
A postoperative e n te r ic  f i s t u l a  in vo lves  grave consequences and these  

consequences are to be reduced s t i l l  furth er .  A b etter  d e f in i t io n  of  fa c ­
to rs  a f fe c t in g  prognosis seems to be necessary in order to evaluate  the  

therapeutic measures.
Among factors  th a t  are b e lieved  to have a determining e f f e c t  on prog­

n o s is  seems to be necessary in order to evaluate the therapeutic  measures.

Among fa cto rs  th a t  are b e lieved  to have a determining e f f e c t  on prog­
n o s is  the fo llowing are to mention: age, lo c a l i z a t io n  and output of  f i s ­
t u la ,  d isease  of the f i s t u l i z e d  alimentary t r a c t ,  m alnutrition and e x i s t ­
ence of d i f fe r e n t  s e p t ic  com plications.

Age appears to make the prognosis l e s s  favorable. Lévy e t  a l .  ob­
served s ig n i f ic a n t  in crease  in m orta lity  over the age of 50 (p <  0 .01)  

/ 3 0 / .  Hollender e t  a l .  reported a 76% m orta lity  rate  for p a t ie n ts  over 70 

years as compared with an o v e r a l l  m ortality  rate  of  48% / 2 4 / .  In our 

s e r i e s  the o v er a l l  m orta lity  rate  over the age of 65 reached 69% as com­
pared with the younger age of  f i s t u l a  p a tie n ts  (27%).

There i s  some evidence that proximal lo c a l i z a t io n  of  the f i s t u l a  

means an aggravating fa c to r .  Gastro-oesophageal anastomosis f i s t u l a s  are 
characterized by high m o rta l i ty .  The conservative  treatment: parenteral
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and/or entera l n u tr it io n ,  suture l i n e  drainage and contro l o f  in fe c t io n  

o f fe r  good c l i n i c a l  re su lts  / 2 8 ,  36, 4 4 / .  We had only a s in g le  surv iv ing  

p a t ie n t  treated  with the regimen mentioned. The gastro-oesophago-p leural  
f i s t u l a  c losed  spontaneously a f t e r  114 days of treatment / 1 0 / .

In duodenal and jejunal f i s t u l a  treatment the m orta lity  ra te  o f  our 

non-TPN group was as high as reported  in the l i t e r a t u r e  before the  nu­
t r i t i o n  era / 6 ,  12, 26, 40, 4 1 / .  The increased number of  spontaneous f i s ­
tu la  closure appeared only in p a t i e n t s  with n u tr i t io n a l  support / 1 4 ,  16, 
20, 31, 33, 35, 38, 4 2 / .  Recently, the thin  catheter jejunostomy feeding  

has proved to be advantageous in  the  f i s t u l a  management of  the upper a l i ­

mentary trac t  / 4 ,  9, 19, 29, 4 4 / .
Inflammatory and malignant d i s e a s e s  of the g a s t r o in t e s t in a l  t r a c t  in ­

volve  a higher coincidence of p o s to p er a tiv e  f i s t u l a  development and lead  

an unfavorable prognosis for f i s t u l a  treatment / 1 ,  3, 21, 27, 3 7 / .  The use 

of  n u tr i t io n a l  therapy as a supp ortive  agent in p a t ie n ts  with Crohn's 

d isea se  improved healing tendency. I t  was obviously important to  support 

malnourished p a t ie n ts  who were undergoing resect ion  for carcinoma and a lso  

in f i s t u l a  management i f  developed p o s to p e r a t iv e ly . I f  a neoplasm involved  

the f i s t u l a  t r a c t  p art icu lar ly  a f t e r  incomplete re se c t io n  of stomach or 
colon cancer, c lo su re  was not obta ined  in p a tien ts  on n u tr i t io n  therapy 

/ 4 0 ,  4 3 / .  Our high m ortality  rate  in  i l e a l  f i s t u l a s  could be r e la te d  to  

the great number o f  i l e o c o l i c  anastomosis in s u f f i c i e n c ie s  a f te r  colon  

cancer r e se c t io n .

The voluminous f i s t u la  s e c r e t io n  was regarded as a determining fa c to r  
in the ear ly  treatment of enterocutaneous f i s t u l a s .  E le c tr o ly te  d i s t u r ­
bances, n u tr i t io n a l  in su ff ic ien cy  and s e p s i s  stimulated the surgeons to  

c lo s e  the f i s t u l a  as early as p o s s ib le  /1 2 ,  17, 22, 2 3 / .  On the b a s is  of  
the rather poor r e s u l t s  the advantages of  b etter  p a tient  monitoring in ­
cluding correction  of  e le c tr o ly te  d isturban ces  and volume replacement were 

r e a l iz e d .  The e lim ination  of oral in tak e  and t o t a l  parenteral n u tr i t io n  

reduced the f i s t u l a  output. This made the timing of operation for f i s t u l a  

cure p o ss ib le .
Undrained a b cesses ,  p e r i t o n i t i s ,  haemorrhage or bowel obstruction  r e ­

quired urgent surgery independent o f  what period of time has elapsed s in c e  

the f i s t u l a  developed. For l e s s  urgent s i t u a t io n s  in which s e p s i s  was con­

t r o l l e d  we preferred deferring the f i s t u l a  operation 6 weeks, then in tr a ­
abdominal cond itions were l ik e ly  to  a llow  sa fe  d e f in i t iv e  surgery. During 

t h i s  time the n u tr i t io n a l  therapy could be p art icu lar ly  e f f i c a c io u s  in  
maintaining the p a t ie n t ' s  n u tr i t io n a l  s t a t e .
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Malnutrition le a d s  to  high incidence o f  suture l in e  in su f f ic ie n c y .  

The development of  p ostop era tive  f i s t u l a  makes the p a t ie n t ' s  condition  

worse. There are i d e n t i f i a b l e  sources of  m alnutrit ion  in en ter ic  f i s t u l a s  

such as the lack of  proper food intake, the hypercatabolism because of the  

assoc ia ted  se p s is  annd lo s s  of p ro te in -r ic h  energy requiring secret ion  
from the f i s t u la .  Bowel r e s t  and parenteral n u tr i t io n  decrease the f i s t u l a  

output. However, the energy expenditure o f  f i s t u l a  p a t ie n ts  are highly  

dependent on the e l im in a t io n  of  se p t ic  f o c i .  This fa c t  underlines the need 

of adequate su rg ica l  drainage during the course of  conservative  management 
After obtaining appropriate cu ltu r es ,  a n t i b i o t i c s  with a spectrum a lso  

covering aerobic and anaerobic gram-negative b a c i l l i  are used in p e r s i s t ­
ing s e p s i s .  The n u t r i t i v e  so lu t io n s  and s e t s  used for parenteral n u tr it ion  

can be regarded as a d d it io n a l  sources of  in f e c t io n .  When d etecting  c l i n i ­
ca l  symptoms of s e p s i s  without any other ev id en ce ,  these  sources should be 

taken into  co n s id er a tio n .  There i s  no doubt th a t  en tera l  n u tr it ion  may be 

equally  e f f e c t iv e  in  s p e c i f i c  s i tu a t io n s  with a lower complication ra te .
However, m a ln u tr it ion  in the presence of  uncontrolled  se p s is  cannot 

be treated by n u t r i t i o n a l  regimen without e f f e c t i v e  su rg ica l  drainage 

otherwise m ultip le organ f a i lu r e  develops and death ensue.

When compared with the data referred in the l i t e r a t u r e ,  our exp er i­
ence confirms that the app lica t ion  of a comprehensive treatment program 

which includes ea r ly  in troduction  of n u t r i t io n a l  support r e s u l t s  in an im­
provement in morbidity and' m ortality  as w e ll  as the spontaneous c losure  

ra te  of enterocutaneous f i s t u l a s  of the g a s t r o in t e s t in a l  tra c t .  Uncon­
t r o l l e d  sep s is  proved to  be the one major determinant of  unfavorable out­

come of f i s t u la  treatm ent.
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Ihe authors have performed in 30 cases ultrasonic examination of the endometrium 
followed by vacuum aspiration with ÎIS-U-TRAP device (Milex Prod. Inc ., Chicago) with 
equipped a transvaginal head, to obtain samples for h istological examination. In 8 
of the 30 cases endometrial hyperplasia, while in 2 cases endometrial adenocarcinoma 
was verified. The authors suggest that transvaginal ultrasonic examination together 
with vacuum aspiration is  suitable for oncological screening of the endometrium.

Combined co lposcop ic  and c y to lo g ic a l  examination i s  applied  in gyne­
c o lo g ic a l  oncologica l screening which revea ls  most o f  the p athologica l  

changes in the p ort io .  However, the p a th o lo g ic a l ,  on co lo g ic a l  changes in 

the endomtrium are not revealed by t h i s  technique / 7 / .  The endometrium i s  

u sua lly  examined by cu re tta g e .

This examinational method i s  s u i t a b le  for t e s t in g  the temporary s ta te  

of the uterine mucous membrane a f te r  c e r v ic a l  d i la t a t io n .  This in te r ­
vention -  which seems to  be one of the most frequent gyn eco log ica l  in te r ­
ventions -  can only be performed in a h o sp ita l ,  with general or loca l  

anaesthesy. I t  can be fo llowed by com plications due to  the both operation  

and anaesthesy. Expenses of hospita l  treatment should a lso  be reckoned 

with. This i s  the reason which cu rettage cannot be used for screening.  
The so -c a l l e d  suction cu rettage  which does not require c e r v ic a l  d i la ta t io n  
-  seems to be appropriate for sampling of u ter in e  mucous membrane. A 

p er iod ica l  routine use o f  a r e l ia b le  screening  method seems to be neces­

sary in women with in creased  risk  of malignant d isorders of  the uterine  
corpus (hypertension, d ia b e te s ,  not d e l iv e re d ,  l a t e  menopausa, excess  

weight, i n f e r t i l i t y ,  oestrogen  treatment) / 1 5 / .  Sampling with asp iration  

technique seems to meet the above requirements / 3 ,  6 / .  The ap plication  of 

transvaginal u ltr a so n ic  technique / 9 /  would be a u se fu l  addit ion  to a sp i-

Akadémiai Kiadó, Budapest



320 К. PATAI et al.

ration sampling in th e  morphological examination of  the abnorm alities o f  

the uterine mucous membrane c a l l in g  a t te n t io n  to cases  when the thickening  

o f  the mucous membrane c a l l in g  a t te n t io n  to cases  when the thickening of  

the  mucous membrane i s  expected. In our study we report on the r e s u l t s  o f  

microscopic examinations of samples obtained from women with r isk  by 
vacuum aspiration technique fo llow in g  u ltrason ic  examination with the use  

o f  a transvaginal head.

P a t ie n t s  and Methods

Screening examination was performed in 30 women without symptoms. 
Pregnancy t e s t  was n egative  in a l l  c a s e s .  A ll women examined belonged to  a 

high risk  group o f  malignant d isord ers  of the u ter in e  corpus. The examined 

women were informed about the nature of  the examination, i t  was performed 

with the ir  consent. In case of  appropriate vaginal c lean ness  the f i r s t  

s tep  of examination was sonography (F ig .  1 ) .

Fig. 1. Transvaginal ultrasonic picture of uterine cancer in a 56-year-old woman

Ultrasound examination was performed with the use o f  Toshiba Sono- 

la y e r ,  SAL 388 d e v ic e  supplied with a 5 mHz in travag in a l head. The t r a n s ­
ducer had a f lu id  g e l  gum and a g e l  layer .  The t e s t  head was introduced  

in to  the vagina. Then samples were taken with vacuum a sp ira t ion  from the  
thickened mucous membrane defined by u ltrason ic  technique.
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Vacuum a sp ira t io n  was performed with the use of  TIS-U-TRAP (Milex 

Product. Inc., Chicago) device (F ig .  2 ) .  The examinations were performed 

ou tp a tien tly .  Before introducing the 3 mm diameter s t e e l  suckle cu re tte  

the portio  was f ix e d  with a b a l l - f i x e r  and cu re ttage  performed with 

500-600 mm, Hg suck le  a f te r  d e s in fe c t in g  the vagina. On u ltrastru ctu ra l  

examination samples were f ixed  in 2.5% glu tara ld eh yde, 1% osmium-tetroxide 

or 4% formaldehyde so lu t io n s .

R e su lts

Changes in the s tructure or s i z e  can be defined even during the men- 
stru a tio n a l  cyc le  with u ltr a so n ic  examination. I f  the th ickness of the  

endometrium seems to  be abnormal on u ltrason ic  examinations, a p athologi­

ca l  change -  most frequently  hyperplasia ,  adenomyosis, chronic endo­

m e tr i t i s  or pyometra -  i s  suspected . Ultrasonic examination alone can 
reveal endometrial carcinoma, however -  according to  some publications  -  

i t  shows an e c h o - f u l l  or echo-poor s tructure in adenocarcinoma / 1 ,  2, 4, 
9, 1 0 / .

F ifteen  n egative  r e s u l t s  were obtained out of  30 sonographic exami­

nations when the endometrium did not seem to be thickened. Morphological 

examination performed with suction  a lso  showed normal mucous membrane in  
these  cases.

Ultrasonic examination revealed  the thickening of  the mucous membrane

Fig. 2, Vacuum aspirator -  can be used outpatiently
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in  15 cases. On h i s t o l o g i c a l  examination of the suction  m ateria l 5 normal 

and 10 pathological mucous membrane r e s u l t s  were obtained. In 8 of  the 10 

abnormal cases glandular c y s t i c  endometrial hyperplasia and adenocarcinoma 
was found in two c a s e s .

D isc u ss io n

The number of  endometrial carcinoma cases in in crease in g  a l l  over the  

world as well as in  Hungary. Because o f  t h i s  a screening method would be 

necessary to recognize  the d isease  before as ear ly .  U ltrason ic  examination 
i f  supported by a s im ple  l i g h t ,  or e le c tr o n  microscopic or -  when needed -  

electrocytochem ical method. On using th e se  methods no other com plications  

than s l i g h t  discomfort and lower abdominal spasms have been observed. In 

our cases s u f f i c i e n t  t e s t  m aterial was a va i lab le  for h i s t o l o g i c a l  exam­
in a t io n  and no co n tra c t io n  in the p o r t io  hindered in te rv e n t io n .

On the b as is  o f  our preliminary examinations the combined screening  

method -  described above -  i s  a u se fu l  to o l  in women with increased risk  

because of the cancer o f  the u ter in e  corpus. However, we would l ik e  to  

emphasize, that t h i s  i s  a screen ing , not a d iagnost ic  method, whose use 

would not el im inate th e  use for cu re ttage  in p o s i t iv e  c a s e s .

References
1. Fleischer A, Dudley BS, Entman SS, Baxter DW, Kalmeris GC, Dames AE: Myométrial invasion

by endometrial carcinoma: sonographic assessment. Radiology 162:307-310, 1987
2. Forrest IS, Elyaderani MK, Muilenburg MI, Bewtra C, Kable WT, Sullivan P: Cyclic endo­

metrial changes: US assessment with h isto logic correlation. Radiology 167:233-237, 1988
3. Goldrath MH, Sherman AD: Office hysterescopy and suction curettage: Can we eliminate the

hospital diagnostic d ila ta tion  and curettage. Am D Obstet Gynecol 152:220-229, 1985
4. Dohnson M, Graham M, Cooperberg P: Abnormal endometrial echoes, sonographic spectrum of

endometrial pathology. D Ultrasound Med 1:161-166, 1982
5. Lacey CG: Premalignant and malignant disorders of the Uterine Corpus In: Pernoll ML and

Benson RC: Current Obstetrics and Gynaecologic Diagnosis and Treatment. p 847, 1987
6. McKenzie IZ : Routine outpatient diagnostic uterine curettage using a flexible plastic

aspiration cu re tte . Br D Obstet Gynecol 92:1291-1293, 1985
7. Nagy P, Keller G, Csaba I :  Cytohormonal and cancer screening procedure for endometrial

carcinoma. Zbl. Gynäkol. 107:169-174, 1985
8. Nagy P, Keller G, Csaba I ,  Garadny B, Török A: Recognition of endometrial carcinoma with

the help of Milan-Markley endometrial helix . (Az endometriumcarcinoma felismerése 
Milan-Markley-féle endometrialis he lix sze l.) Magyar Onkológia 30:65-72, 1986

9. Patai К, Dakab Zs, Harkányi Z, Balogh I :  New po ss ib ilities  of recognizing early endo­
metrial changes. Acta Chirurg Hung 30.333-339, 1989

10. Van Roessel D, Wamsteker K, Exalto N: Sonografie investigation of the uterus during 
a rte fic ia l uterine cavity distention. D Clin Ultrasound 15:439-450, 1987



Acta Chirurgica Hungarica, 32(4), pp. 323-330 (1991)

OPERATIVE TREATMENT OF MALFORMATIONS OF THE MIDDLE EAR

GY. SZABÚ and 0 . RIBÄRI

Clinic of Oto-Rhino-Laryngology, Semmelweis University Medical School, 
H-1083 Budapest, Szigony u . 36, Hungary

(Received: July 10, 1991)

The authors give a review of th e ir experience with the surgical treatment of 
developmental disorders of the middle ear. They introduce to  the findings and surgi­
cal solutions in the tympanum of th e ir cases. In shaping the acoustic meatus they 
recommend the closed approach developed by Marguet.

One out of  3500 l iv e -b o r n  ch ildren  has a con gen ita l  auricular mal­
formation. This r e la t iv e l y  high frequency can be explained  with the s e n s i ­
t i v i t y  of the developing fo e tu s  to teratogenous e f f e c t s  on days 30-50 of  

in trauter in e  l i f e .  This i s  the period when the organs of  hearing and 
balance develop / 3 ,  5 / .

The basic  condition  of the formation of t h i s  organ seems to be the 

development of  the lab yr in th ,  which induces the development of the malleus,  
the incus and the mandibula as w ell  as the f i r s t  th ird  of  the outer ear 

from the f i r s t  branchial arch. The s tap es ,  processus s ty lo id eu s  and the  
back 2/3 of the a u r ic le  develop from the second branchial arch. The 

tympanic cav ity  o r ig in a te  from the tubotympanal gap of  the front of  the 

th roa t,  while the extern a l a co u st ic  meatus fromythe f i r s t  branchial su lcu s .  

Auricular malformations mainly occur in the external -  l e s s  frequently in 

the middle -  and l e a s t  frequently  in the internal ear / 2 ,  3 / .
Malformations of  the ex tern a l and middle ear o ften  occur together,  

a lso  in a sso c ia t io n  with the anomalies o f  other organs (kidney, heart,  

eyes ,  e t c . )  developing s im ultaneously with the ear in  the 2nd-3rd month of  

g e s ta t io n ,  so in the case of  congen ita l  d isorders of  the mentioned organs 

the presence of auricular malformation should be searched with a view to  

ear ly  d iagnosis .
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P a t ie n ts  and Methods

Twenty-six ear operations have been performed due to  the develop­
mental disorder of  the middle ear at  our c l i n i c  for the past 5 years. The 
malformation was b i l a t e r a l  in  10 and u n i la te r a l  in 16 cases;  15 of the pa­
t i e n t s  were women and 11 men. The mean age was 15.2 years.  Intervention  
was performed most frequ en tly  at the age of 5-7 years. Other developmental 
disorders (v itium , T reacher-Collins syndrome) were found in 4 cases .

Preoperative d iagn os is  i s  based on S chüller-S tenvers  X-ray, CT and 
audiometry. Hypoplasy of  the in te rn a l  ear due to f u l l  a tresy  of the 

osseous acoustic, meatus is ,  of course,  con tra in d icat ion .  As i t  was mentioned, 
the labyrinth has an inductory r o le  in the formation of the tympanum and 
the c e l l s  of the mastoid. The well-pneumatized mastoid process on the 

Schüller picture i s  the o r ig in  of the in tern a l ear. In d icat ion  i s  sup­
ported by 40-60 dB air-bone gap and by symmetrical arcuate eminences on 

the Stenvers p ic tu r e .

Operations were performed in in tra trach ea l n a rcos is .  A segment-shape 

p iec e  from the skin  above the planum mastoideum i s  d is se c te d  during re tro -  

autircu lar d i s s e c t io n .  An approx. 2 mm oval piece i s  taken and pressed  

from the temporal f a s c ia .  After removing the s o f t  t i s s u e ,  r ig h t  mastoid­
ectomy i s  performed with a d r i l l .  We get  in to  the antrum through the c e l l -  

system of the op era t ive  cav ity  l im ited  by the three main d ir e c t io n s  (apex- 
zygomatic r o o t - C i t e l l i  corner) .

The tympanum i s  exposed through p oster ior  atticotomy from the antrum. 

In most /1 4 /  o f  our cases m alleus-incus body conglomerate, in tac t  and 
mobile stapes and good contact between the conglomerate and the stapes  

were found in the area of  the a t t i c u s .  The malleus evolv ing  from the 
ectoderm - which develops together with the tympanic membrane -  was, of  

course, missing in  a l l  ca ses .  The operative technique to be applied i s  to  

cover the conglomerate or the tympanum with temporal f a s c ia .
There was no contact  between the conglomerate and the stapes in  4 

ca ses .  In such ca ses  the conglomerate i s  removed, the mobile stapes i s  

covered with a ishort c o r t ic a l  columella and the tympanum with temporal 

fa s c ia .
Middle ear homograft preserved in Thiomersal was applied  in 4 cases  

/ 7 / .  The tympanum + hammer p a r t ia l  homograft functioned w ell  for a long 

time in a l l  c a s e s ,  while the f u l l  homograft in 50% of the ca s e s .  The homo- 
g r a f ts  were f ix e d  with a two-component f ib r in  adhesive (Immuno Co.,
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A u str ia ) .  The homografts are s a f e ly  s t a b i l i z e d  and adhered with t h i s  

method / 4 ,  6 / .  Stapes developed in i t s e l f  proved to be f i x  in one case .  
The so lu t io n  i s  to form a short c o r t i c a l  columella a f te r  m obilizing the 

s ta p e s .  In one case the tympanum was f i l l e d  with u n d if fe ren t ia te d  mes- 

enchyma where tympanoplasties was not p o ss ib le  because of  the r isk  of  the  
opening of  the lab yrin th .

The operation was considered su c c e s s fu l  i f  at l e a s t  30 dB improve in  
hearing was recorded on day 14 a f te r  operation (Table 1 ) .  The whole s e c ­
t io n  of  the f a c ia l  nerve in the tympanum was free in  two cases  in  the  
f i r s t  group. Lumen-preserving a cou st ic  meatus was shaped in two ways. The 

bone, which would be the bridge evolv ing  on posterior a tticotom y, was r e ­

moved. The acoustic  meatus-forming operations were small rad ica l  oper­

a t io n s .  E p itha l iza t ion  went out from the retroauricular p e t io la te d  g i l l  

turned in to  the c a v i ty ,  the g i l l  was cut through on second operation.

Table 1
Intratympanic findings and solutions

Situation Solution Cases Result 
(30 dB)

Melleus-incus 
body conglomeratum 
with in tact and 
mobile stapes

Covering 
by fascia

14 10

No connection 
between the 
conglomeratum 
and stapes

short 
co rtica l 
columella + 
fascia

4 2

Mobile stapes 
only

2 p artia l 
homograft 

2 to ta l homograft 
2 short co rtica l 

columella

2 2

Fixed stapes only short cortical 
columella + 
mobilization

1 1

Undifferentiated 
mesenchymal tissue - 1 -

These small rad ica l  c a v i t i e s  were la t e r  often  superinfected  r e su lt in g  

in r e a l  chronic o t i t i s  with "running ear", abundant granulation or méta­

p la s ie  cholesteatoma. This i s  why we recommend the approach developed by 

prof.  Marquet.
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When evolved , the bridge i s  never removed. In the knowledge of the  
p os it ion  of the tympanum exposed from the back, and in c i s io n  i s  made be­

fore the in ta c t  or aborted au ric le  where the normal acc es s  to the tympanum 

can be found. The tympanum i s  formed from the transplant from the r e t i c u lo -  

auricular skin in  i t s  whole th ick n ess ,  which i s  s t ic h e d  e l l i p t i c a l l y  to  

the edges of the wound. The tympanum i s  covered by temporal fa sc ia  from 
the back, then bended on the neomembrane. Lumen i s  preserved by a p l a s t i c  

tube which i s  removed in  three month. A ll  o f  our 10 operations performed 
with th is  technique were su ccess fu l  ( independently from the f ind ings of  

the tympanum).
Our experiences with the correct ion  of  aborted a u r ic le  often a s s o c i ­

ated with auricu lar malformations or shaping i t  were unfavourable. Al­

though we have applied  several methods (own r i b - c a r t i la g e ,  cadaver-  

c a r t i la g e ) ,  they did not g ive  the expected r e s u l t s .

SUMMARY

In the case  of  b i la t e r a l  developmental d isorder o f  the middle and ex­

ternal ear -  i f  the  mastoid i s  w ell  developed and mental development i s  

normal -  forming the auditory meatus with operation i s  j u s t i f i e d  at  any 

case, i f  p o s s ib le ,  a t  the age of about 5. U n t i l  th a t  time a b i l i t y  of  

speech i s  developed by using a hearing a id .  Operation i s  j u s t i f i e d  even in 
u n ila te ra l  ca ses  because of  small operational s t r e s s  and with a view to  

es ta b lish  the hearing of space and d ire c t io n  or a reserve ear. From the  

operational technique point of view we would l ik e  to  s t r e s s  the advantages 

of the c losed  technique. In the case  of s e r i e s  o f  d i f f i c u l t  p l a s t i c  

operations appropriate h a ir - s ty l in g  i s  recommended.
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Fig. 1. Retroauricular incisions of the skin (A-B), area for prelevation 
of a free skin graft (C)
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Fig. 2. Incision of the periosteum and posterior-superior exploration 
opening of the mastoid and the tympanic cavity

Fig. 3, Drawing snowing the restoration , by means of fu ll free skin autograft, 
of the function between the external skin and the implanted meatal autograft skin
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^ 9 -  Final stage showing the meatal and retroauricular sutures
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Fjg. 5. Section showing the restored continuity between the external skin 
and the homografted meatal skin
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The authors were the f i r s t  in Hungary to use vacuum-induced erection in the tre a t­
ment of erectal dysfunction. Negative pressure was induced by OSBON ERECAID SYSTEM. 
Erectal impotence was successfully trea ted  with th is non-invasive and complications- 
free method in p a tien ts  with diabetes and psychic problems. The method was applied 
f i r s t  for ameliorating sexual complaints due to v ir ile  clim acteric and - based on the 
resu lts -  i t s  application is  recommended.

The view that 80% o f  er ec ta l  impotence i s  o f  psychici o r ig in  has com­

p le t e l y  changed for the  past decade. Pharmacological,  p h y s io lo g ica l  and 
haemodynamic research revealed underlying organic and fun ct ion a l causes as 

a r e s u l t  o f  which cu rren t ly  not more than 20% of impotence i s  re la ted  to  

psychic or ig in  alone / 7 ,  8, 10/.
The change in views has led to  s ig n i f i c a n t  development of  therapy as 

w e l l .  There are two trends:  a con serva t ive  (drugs, psychotherapy) and a 

su rg ic a l  approach (prosthesis im plantation , a r t e r i a l i z a t i o n , "venous leak").  
D iagnostic  p o s s i b i l i t i e s  have improved (cavernosometry, cavernosography, 

Doppler) and in d ic a t io n s  of  d i f f e r e n t  therapeutic methods have been de­
f ined  / 7 ,  10, 11, 1 2 / .

One group of con servative  th e ra p eu tic  methods comprises a r t i f i c i a l  

er ec t io n  induced by the  intracavernous app lica t ion  of  v a soac t ives  (papa­
v er in e ,  phentolamine, VIP, p rostag lan d in e) .  This method which i s  widely  
applied  a lso  in Hungary i s  an in v a s iv e  way of con servative  therapy with 

a l l  i t s  ear ly  and l a t e  com plications known from both l i t e r a t u r e  and 

p ra c t ic e  / 1 ,  9 / .  In view of  the com plications of  d i f f e r e n t  su rg ic a l  in te r ­
ventions the in te r e s t  taken in " l e s s  harmful" (non -in vas ive )  ways of  con­
se rv a t iv e  treatment must be understood / 3 ,  4, 15 / .

Herewith we are not going to d ea l with e i th er  psychotherapy or drug- 

treatment with hormones or aphrosidiacums rather we g ive  an evaluation  

of  our own experience -  the f i r s t  in  Hungary -  with the method of vacuum-

Akadémiai Kiadó, Budapest



332 GY. PAPP et al.

induced erection  based on the erection-in du cin g  impact of  "negative pres­

sure" which belongs to  the "non-invasive" approach in which in te r e s t  has 

increased la t e l y  / 3 ,  4 ,  15 / .

P a t ie n ts  and Methods

Forty-eight p a t ie n t s  have been examined ( tr ea ted  with the OSBON 

ERECAID SYSTEM d ev ice  inducing er ec t io n  by vacuum-technique) at  the Centre 
o f  Andrology of  the Department of  Urology of  the Semmelweis University  

Medical School s in c e  April 1990. The f i r s t  treatment chosen on the b as is  

o f  appropriate in d ic a t io n  i s  an examination as w ell  as t h i s  i s  the time to  
decide whether e r e c t io n  can be induced in the p a tie n t  with the help of  

the device. In Hungary i t  i s  a lso  of  importance because of  the approx 300 

USD price of the d e v ic e ,  so i t  seems reasonable to decide before investment 

i f  the problem r e a l l y  can be so lved  by the purchase of  the ERECAID SYSTEM. 

(F ig .  1)

Fig. 1. The OSBON ERECAID SYSTEM device
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The youngest p a t ie n t  was 21, the o ld e s t  68 years o ld .  P a tien ts  were 

divided in to  3 groups as i t  i s  shown in  Table 1.

Table 1

No. of Diabetes Psychic V irile
patients origin clim acteric

48 20 10 18

The applicat ion  of  vacuum therapy in  p a tie n ts  with d iabetes  i s  well  

known from l i t e r a t u r e ;  i t  was tr ie d  in the group of psychic o r ig in  on the 

b asis  of the "theory o f  the l e a s t  invasion"; while in  v i r i l e  c l im a c te r ic  we 
tr ie d  t h i s  method -  the f i r s t  to the b es t  of our knowledge -  considering  

the r isk  of  the known com plications (cancer of  the p rosta te  gland) due to  

d if f e r e n t  v i r i l e  hormone compounds b es id e  that of other in v a s iv e  th erap ies .

The ERECAID SYSTEM conta ins a p l a s t i c  cy l inder ( to  be placed on the  

penis) in  which vacuum can be proceeded pumping i t  manually. The corpora 

cavernosa are f i l l e d  with blood on the sucking e f f e c t  o f  the negative  

pressure in  the pump which r e s u l t s  in  e r e c t io n .  Reflux of  blood i s  pre­
vented with the use o f  an e l a s t i c  ring-clamp which can be placed from the 

cylinder to the root o f  the penis ensuring continued e r e c t io n .  Maintaining 

the erec t ion  induced and f ixed  t h i s  way i s  recommended for max 30 minutes; 

removing the ring-clamp detumescency takes p lace .  A ttention  must be c a l le d  
to that vacuum can be produced only with the use of  a con tact  m aterial ap­

p l ied  on the root of the penis and the bottom of the cy l in d er .  Learning 

t h i s  method i s  s im ple, i t  does not need any sp e c ia l  s k i l l s .  (In contrary  
to the use of  "own cavernous in je c t io n s " . )

The cylinder can be cleaned' e a s i l y  with soap and water.

R e su lts

We examined four fa c to r s  in connection with the :use of  the device:
1. Can erec t ion  be induced with i t s  help? (Table 2)

2. Is  the induced e r e c t io n  appropriate? (Table 3)

3. Are there any com plications or adverse e f f e c t s  during treatment (b leed ­
ing, pa infu l e r e c t io n ,  e t c . ) ?

4. Does the co i tu s  with a r t i f i c i a l  er ec t io n  lead to orgasm? (Table 4)
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Table 2
Erection with the help of ERECAID SYSTEM

No. of 
patients Diabetes Psychic

origin
V irile

clim acteric

48/40 20/16 10/8 18/16

As i t  can be seen from the Table the answer to the f i r s t  question i s  

th a t  vacuum-induced er ec t io n  was s u c c e s s f u l ly  applied  in a l l  the three  

groups.
Table 3

Vacuum-induced erection and rig id ity

No. of Diabetes Psychic V irile
patients origin clim acteric

20/14 10/7 18/13

Thirty-four o f  48 p a t ie n ts  reported appropriate e r e c t io n .  Fourteen of  

the 20 in the d ia b e t i c  group were s a t i s f i e d  with the degree o f  e r e c t io n ,  
w hile only one of  the group with psychic problems but producing er ec t io n  

was u nsatis f ied  with the degree of  r i g i d i t y ,  7 were f u l l y  s a t i s f i e d  with 

i t .  Almost 1/3 o f  the  c l im a cter ic  group was u n s a t i s f i e d  with the degree of  

er ec t io n .  No com p lica tion s  occurred in the 48 trea ted  p a t ie n t s ,  no adverse  
e f f e c t  in the 40 produced e r ec t io n s  were found.

Table 4

No. of 
patients Diabetes Psychic

origin
V irile

clim acteric

48/39 20/15 10/8 18/16

Vacuum-induced a r t i f i c i a l  er ec t io n  re su lte d  in  p er fe c t  orgasm. Once 

erection  was produced (even in p a t ie n ts  whose r i g i d i t y  was im p erfect) ,  the  

orgasm was as u su a l .

D iscu ss io n

Vacuum-induced er ec t io n  -  known as n on-invas ive method -  has rece ived  

an important r o le  in  the treatment of  e r e c t i l e  dysfunction  having occurred



VACUUM THERAPY IN THE TREATMENT OF ERECTAL IMPOTENCE 335

more frequently in  recent years; more and more information on the ex p er i­

ence gained with t h i s  method are published  in l i t e r a t u r e  / 2 ,  4 , 5, ő, 11, 

13, 14, 15 / .
Both l i t e r a r y  and our own data prove the su cc ess fu l  a p p l i c a b i l i t y  of  

t h i s  method in c o i t a l  disturbances due to d iabetes  / 1 1 / .  I t s  e f f e c t iv e n e s s  

in impotence of "psychic" origin  -  b es id es  the sucking e f f e c t  of negative  
pressure -  can be explained with the  t r u s t  in  i t s  use. While i t s  use in  

v i r i l e  c l im acter ic  problems seemed to  be merely an a t tr a c t iv e  hypothesis  

for us when we s ta r ted  th is  t r i a l ,  by now i t  has become a very u se fu l  

element of our everyday work. Although we have not got an own experience  
with i t s  use as a supporting aid to  e a r l i e r  implanted penis  p ro s th e s is ,  

l i t e r a t u r e  proved i t s  usefulness in  t h i s  f i e l d  as well / 4 / .  Together with  

other authors we a lso  find  the ERECAID SYSTEM device produced by ÜSB0N Co. 

appropriate and amenable in producing vacuum-induced er ec t io n  / 1 3 / .
E r e c t i le  dysfunction can be tr e a te d  in severa l ways. As the problem 

has not been solved even with the great  advance in t h i s  f i e l d ,  we re ­
commend the ap p lica t ion  of  vacuum therapy in the mentioned groups of pa­

t i e n t s  because of i t s  su ccess fu l  use and lack of  com plications.
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ACUTE ACALCULOUS CHOLECYSTITIS
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In 18B4 Duncan was the f i r s t  to report on acute postoperative acalculous 
cholecystitis ( r e f .:  14). I n i t ia l  publications reported a small number of cases. 
Literary data have shown a change of the situation for the past few decades /16 /. 
I t  was most frequently observed following surgical intervention, trauma, delivery or 
parenteral nutrition  /1 , 13, 16 /. The number of new acalculous cholecystitis cases 
often requiring surgical intervention and causing death in elderly male patients has 
increased /5 , 16/. Therefore we decided to  undertake a c lin ica l study. In Hungary the 
authors who deal ( with th is theme are: Csengődj /2 / ,  Sándor /17 /, Lukács /12/ and 
Ezer e t a l. /3 / .

Case H is to ry

1992 cholecystectom ies were performed at the 2nd Department of  

Surgery of  the Semmelweis U n ivers ity  Medical School between 1 s t  March 

1979 -  1 st  April 1991. Fourteen p a t ie n t s  died a f te r  operation (0.71%). 
Twenty-four patients, were operated because of acalculous c h o le c y s t i t i s  

(1.25%). Six p a tie n ts  died in t h i s  group (25%). P a tien ts  were en ro l led  in 

the study who did not have c a l c u l i  in  th e ir  anamnesis, in  whose inflamed 

g a l l  bladder c a l c u l i  were not found on operation and i f  h i s t o lo g ic a l  
examination of  the removed g a l l  bladder v e r i f ie d  acute inflammation. 

P a tie n ts '  age ranged between 20-92 years (mean:64 years) .  Male to female 

r a t io  was 9:15; which was d if fe r e n t  from l i t e r a r y  data. In 3 o f  24 oper­

ated p a t ie n t s  the d isease  appeared as p ostoperative  complication fo llowing  

coronary bypass, embolectomy or p er i to n ea l  d i a l y s i s .  19 p a t ie n ts  were ad­
mitted because of  acute abdominal symptoms, suspect o f  c h o l e c y s t i t i s .  The 

most c h a r a c t e r i s t i c  symptom was an in creasing  pain in the r ig h t  upper 

abdomen and f e b r i l e  condition with nausea, vomiting and jaundice.
D iagnosis and in d ica t ion  for operation  were es tab lish ed  on the basis  

of the'anamnesis, p hysica l and ultrasound examination as well as progredient  

abdominal symptoms. 19 of  the operated p a t ie n ts  had other underlying  

d ise a s e .  A rth erosc leros is  was found in 8 p a t ie n t s ,  coronary s c l e r o s i s  in  6
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-  with myocardial in fa r c t io n  in t h e ir  anamnesis -  a lc o h o l ic  l i v e r  cirrhosis ,  
ob stru c t ive  pulmonary d is e a s e ,  p ep tic  u lce ra t io n  or serous renal f a i lu r e  in  

one patient each. Eleven p a tie n ts  had more than two underlying d ise a s e s .  
Cholecystectomy was performed in a l l  operated p a t ie n t s .  Upon exposure per­

fora t ion  of the g a l l  bladder or gangraenous c h o l e c y s t i t i s  was found in 4 

c a s e s ,  two p a tie n ts  with the l a t t e r  d ied .  Postoperative  complications were: 

cardiopulmonary in 5 ca ses ,  s e p t ic  p e r i t o n i t i s  or disturbance in wound 

healing  in 4. A ltogether 6 p a tie n ts  were l o s t .  The causes of  death were: 

cardiac fa i lu re  in  3 cases  and p e r i t o n i t i s  in  another 3 cases .

D iscussion

Acute aca lcu lou s  c h o le c y s t i t i s  i s  a d isea se  requiring u sually  con­
se rva t ive  therapy. I t  generally  h ea ls  on stay ing  in bed, applying compress, 
co o l in g ,  d ie t ,  sp asm oly tics ,  in fu s ion  or a n t ib io t i c s .  Prostaglandine in ­
h ib ito r  and op ia te  antagon ist  have been included re ce n t ly  in th erap eu tica ls  

/ 1 0 / .  With the adm inistration  o f  cyclooxygenase -  in h ib ito r s  the pros­

taglandine - l e v e l  can be decreased and pain due to c h o le c y s t i t i s  amelior­
ated, so they can be applied in the treatment of acute ca lcu lous or a c a l­
culous c h o l e c y s t i t i s  /1В /.

Acalculous c h o l e c y s t i t i s  has a m u lt ifac tora l  background, e .g .  r e l a t i v e  
v isc e r a l  hypoperfusion frequent in hypovolaemic, s e p t ic  shock, decreased  
portal c i r c u la t io n ,  hyperbilirubinaem ia, b i l i a r y  s t a s i s ,  accumulation of  

prostaglandine or d is ten s io n  of  the wall of the g a l l  bladder / 3 ,  7, 9 / .  
An important fa c to r  in e t io lo g y  i s  the s t e n o s is  o f  the c y s t i c  duct due to  

d if fe r e n t  causes accompanied by b i l i a r y  atony / 4 , ' 6 / .  In fec t ion  has a s e ­

condary role / 1 1 ,  1 9 / .  Acute inflammation progresses  -  mainly in the e l ­
derly- in some c a s e s  in s p i t e  o f  conservative  treatment with the threat of  

complications ( n e c r o s i s ,  p er fo r a tio n ) ,  which n e c e s s i t a t e s  su rg ica l  in t e r ­

vention.
Continuous observation of  the p a tient  i s  important in preoperative  

diagnosis .  No other d iagnostic  means ex is te d  prior to the development of  

current. Nowadays ch olescint igraphy (HIDA), u l tr a so n ic  examination and com­

puter tomography are of help in e s ta b l i sh in g  the d iagnosis  / 1 3 / .  U ltrason ic  

examination i s  a v a i la b le  in almost a l l  of our h o s p i t a ls .  I t  i s  a cheap, r e ­
producible was of  examination which can be performed a lso  at the p a t ie n t ' s  

bed and f a c i l i t a t e s  the observation of  the inflammatory process. The s ig n s
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appearing on the ultrasound device are the fo llow ing: the wall of the g a l l  

bladder i s  4 mm t h ic k ,  accumulation of  f lu id  in the p er ich o lec y st ,  the  

presence of subserosa l oedema or intramural gases and irregular p icture  of  

the mucousmembrane. In our cases c l i n i c a l  observation and ultrasound exami­
nation were of g r e a t e s t  help. We do not have the p o s s ib i l i t y  to perform 
HIDA examination at  our Department, CT was not n e c e ss i ta te d  in s e t t in g  up 
the in d icat ion  for  operation .

Careful ob servation ,  early d ia g n o s i s ,  u l tr a so n ic  examination and 

t im ely  operation are o f  great importance as aca lcu lous c h o le c y s t i t i s  i s  

frequent in p a t ie n ts  with other underlying d ise a s e s .  Death rate i s  higher  

(6-67%) as compared to  the 3% death r a t e  of  ca lcu lou s  c h o le c y s t i t i s  / 1 3 / ,  

which can be explained  that the symptoms -  prim arily in postoperative  

c h o l e c y s t i t i s  cases  -  are le s s  exp ressed ,  can be masked by the symptoms 

of the underlying d is e a s e  which may r e s u l t  in a l a t e  d iagnosis .

Early su rg ic a l  in tervention  i s  j u s t i f i e d  in the case of progressing  

c l i n i c a l  and r a d io lo g ic a l  symptoms b e fo re  com plications occur, s im ila r ly  to  

the treatment of acute calculous c h o l e c y s t i t i s  / 8 / .  With some exceptions  
cholecystectomy i s  u su a l ly  easy to perform, so e a r l i e r  generally  applied  

cholecystostomy i s  not recommended/
Attention should be paid to acute c h o l e c y s t i t i s  fo llowing operation ,  

d e liv e ry  or trauma. Acute postoperative c h o l e c y s t i t i s  can be prevented with 

adequate f lu id -  and e l e c t r o ly t e  therapy, the prevention and treatment of  
p a r a ly t ic  atony in the stomach and the  bowels, avoiding the application  of  

spasmolytics to Oddi-sphincter spasms or drugs decreasing m o t i l i ty .  The 

only way of decreasing the number of com plications and postoperative death 

i s  ca r e fu l  observation and -  i f  necessary -  immediate operation.
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The authors examined one of the ch arac te ris tic  complications -  dysphagia - of 
proximal selective vagotomy widely applied in the surgical treatment of duodenal 
ulcerations. To gain a better knowledge of the causes of th is  type of complications 
measuring the pH value for 24 hours and manometric examinations of the lower 
esophageal sphincter were performed in 12 patients without complaints following 
operation and in 22 with the complaint of dysphagia. No significant changes were ob­
served between the two groups either in basal sphincter pressure or in the two 
parameters characteristic  for reflux a c tiv ity , e .g . the number of reflux episodes 
and reflux index. Operation resulted in a sligh t increase of the basal pressure and 
the decrease of refluxe activity  in both groups. I t  is  likely  that postvagotomical 
dysphagia has a m jltifac to ria l background: denervation or mechanical trauma of the 
lower oesophagus and the uncoordinated and insuffic ien t relaxation of the lower 
oesophageal sphincter following swallowing.

The development of the p h y s io lo g ica l  b a s is  and technique of proximal 
s e l e c t i v e  vagotomy seems to  be one of the  s ig n i f i c a n t  r e s u l t s  achieved in 

function a l surgery. The operative technique was developed by G r i f f i t h  and 
Harkins in  dogs 111 and by Holle and Hart in  humans / 8 /  completed with the  

p la s t i c s  o f  the pylorus. I t  i s  remarkable th a t  7 years la t e r  a Hungarian 

author, Berger reported on h is  early  exp er ience  in t h i s  f i e l d  / 4 / .  This 

type of  operation i s  widely applied a l l  over the world; severa l  p u b li­

ca t ion s  have appeared. However, in Hungary i t  has become were frequent re ­
cen t ly  / 1 ,  3, 10, 11, 12 / .

Experience gained for years have shown not only i t s  advantages -  low 
m orta lity -  and morbidity r a t e ,  good fu n c t io n a l  r e s u l t s  -  but a lso  i t s  char­
a c t e r i s t i c  com plications. Some of them are: the ischaemic n ecros is  in  the 

mesenteric a r tery ,  early re p le t io n  a f ter  m eeals ,  diarrhoea or dumping syn­

drome / 1 ,  2, 10, 11 / .  S l ig h t  postoperative dysphagia occurs in approx 30% 

of the ca s e s ,  while i t  i s  ser iou s  in 1% / 6 ,  9 ,  1 3 / .
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Dysphagia was observed in 112 (14.4%) of  778 p a t ie n ts  having proximal 

s e l e c t i v e  vagotomy performed of  11 years. The complaints ceased in a l l  
ca ses  spontaneously or on conservative therapy ( d i e t ,  s e d a t iv e s ,  p rok in e t ic  

drugs) within 1-6 months. No reoperation or d i la t io n  was needed because of  

th ese  complaints.

We undertook our study to  have a b etter  understanding of the nature  

and background o f  t h i s  phenomenon. We have examined 12 p a t ie n ts  without  

postoperative com plaints and 22 with dysphagia.

M a te r ia l and Methods

Patients  were se le c te d  for study who had in th e ir  h is tory  proximal 
s e l e c t i v e  vagotomy because of  chronic duodenal u lcera t ion  without dysphagia  
and abnormal swallowing on preoperative r a d io lo g ic a l  examination. The 

ureasurement of  pH values for 24 hours and manometric examination of  the  

lower oesophageal sp h ic ter  were performed in  12 p a t ie n ts  free  of  com plaints  

and in 22 with d isphagia 6-8 weeks a f te r  operation . The values were com­

pared to those obtained before operation. Male to  female r a t io  in  the group 

without complaints was 10:2; mean age 37.9 years .  Male to femal r a t io  in  

the group with dysphagia was 19:3; mean age 39.1 years. Dysphagia was 

s l i g h t  in 20 c a s e s ,  moderate in 2 p a t ie n t s .  Dysphagia was taken s l i g h t  i f  

i t  occurred r a r e ly ,  a f te r  having s o l id  food, moderate i f  i t  occurred  
frequently , a f t e r  having pulpy food.

Measuring o f  pH-value: Measurements were performed with the use of  

portable d i g i t a l  d a ta -c o l l e c t io n  system (GASTRDpH, ASK-0MIKR0N L td .) .  Com­

bined g la s s -e le c tr o d e  (Radiometer GK 2802 C) was introduced and f ix ed  a t  5 

cm above the lower oesophageal sphincter in  the oesophagus. Appropriate l o ­

cation of the probe was determined by using an X-ray in t e n s i f i e r .  The de­

v ice  was c a l ib r a te d  in buffer so lu t io n s  with 3 known pH values before and 
a fter  measuring. Data of measurements were evaluated on IBM compatible  

PC/XT according to  the c r i t e r ia  defined by Oohnson -  De Meester.
Manometry: S ing le  channel f lu id -p e r fu s io n a l  (measurement of  pressure  

was performed with the s o - c a l l e d  "quick-pull" method. Low compliance flow  

of f lu id  (3 .0  ml/min) was provided by an in fu sion  pump a ltered  for  t h i s  

purpose with 4 90° la t e r a l  gaps at the o l iv e -sh a p e  end of  the p o lyethy len e  
probe with an in te r io r  diameter of  1 .5  mm. The probe i s  attached to  an 

exterior pressure-transforming head which i s  placed at the a x i l l a r y - h e ig h t
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of  the p a t ie n t .  Data were recorded with PRESSTOMACH device (Omikron Ltd).  

The lo c a t io n  of  the probe in the stomach was checked by increased in tr a -  

abdominal pressure and re sp ira t io n .  Then the probe was pulled  out of the l y ­
ing, relaxed p a tient  at a 3 cm/s speed a f te r  breathing out and pressure  

curve in the lower oesophageal sphincter was recorded. Ten measurements were 

taken and mean value ca lcu lated  in each of  the ca ses .  Pressure in the 

sphincter was obtained from the d if f e r e n c e  between maximum pressure and 

that in  the fundus, taking the la t t e r  as a re feren ce .

On evaluation  of  the r e su lt s  one- and two-sampled t_-probes were ap­
p l ied .

R e su lts

No s ig n i f i c a n t  changes were observed in the two parameters character­
i s t i c  for  re f lu x  a c t i v i t y ,  the number of  re f lu x  ep isodes and re f lu x  index, 
between the two groups. I t  i s  worth mentioning that proximal s e l e c t i v e  

vagotomy resu lted  in a s ig n i f i c a n t  decrease of  re f lu x  index in the group of  

p a tie n ts  fre e  of  complaints, while both in  r e f lu x  index and the number of  
ref lux  ep isodes in the group with dysphagia ( p ^  0 .0 5 ) .

No s ig n i f i c a n t  d iffer en ce  was found between the two groups in r e la t iv e  

sphincter pressure e i th e r .  Although there was a s l i g h t  increase of pressure  

in both groups due to operation , th is  in cr ea se  was not s ig n i f i c a n t  e i t h e r .  
Preoperative low sphincter pressure (3 .3  mmHg) increased to above the aver­
age (26 .1  mmHg) a f te r  operation in one o f  the two p a tie n ts  with s l i g h t  
dysphagia.

Table 1

Groups Free of complaints 
SD

Dysphagias
SD

Pressure in the sphincter
before operation (mm Hg) 14.4 + 4.4 15.1 + 5.0

Pressure in the sphincter
a fte r  operation (mm Hg) 16.3 + 3.1 17.2 + 3.3

No. of reflux episodes
before operation 58.7 +71.8 46.1 +14.6

No. of reflux episodes p 0.05
afte r operation 30.5 +25.6 28.1 +15.7

Reflux index
before operation (%) 4.6 + 3.4 5.5 + 3.0

Reflux index p 0.05 p 0.05
a fte r  operation (%) 3.2 + 2.5 3.8 + 2.0
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D iscu ss ion

Dysphagia i s  re su lted  from the f a i lu r e  of  urthering of the swallowed  

b olus .  T h eoret ica l ly  t h i s  may happen in two ways: the oro-aboral pressure  

gradient i s  i n s u f f i c i e n t  to prevent the r e s i s ta n c e  of organic s t e n o s i s  or 

the advance o f  the  bolus i s  prevented by p o s i t iv e  aboro-oral pressure  

gradient opposite  to  the p h y s io lo g ic a l  / 1 4 / .  In t h i s  case -  exc luding  

organic obstruction  -  p o s it iv e  aboro-oral pressure gradient i s  may be due 

to  several causes with uncoordinated and incomplete re laxa t ion  in the lower 

oesophageal sphincter following swallowing and the decrease of  the amplitude  

of  p e r i s t a l t i c  pressure due to denervation or mechanical trauma in the  

lower third of  the oesophagus among them. In summary: There are s e v e r a l  
fa c to rs  in the occurrence of dysphagia fo llow in g  proximal se lec tive  vagotomy. 

They include the denervation of  the sphincter  of the lower oesophagus,  
traumatization o f  the lower 4-6 cm t r a c t  o f  the oesophagus due to  i t s  
bareness and the r e su lt in g  perioesophageal inflammation and oedema / 9 / .  

Literary data on the changes o f  the pressure of the lower oesophageal 
sphincter are con trad ictory . Both the decrease,  constancy and in crease  of  

pressure in r e la x a t io n  were observed / 5 ,  6 , 1 3 / .  In our study we experienced 

a s l i g h t  in crease  o f  pressure in  r e la x .  In postvagotomial dysphagia rather  

the degree and disconcordance of  the  re lax  of  the sphincter than repose  

pressure was of  importance. Further examinations are needed to support t h i s  

and to c la r i f y  the  ro le  of other -  e . g .  endocrine -  fac tors  (hyp ergastr in -  

aemia).
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The authors review the importance of ureteropyeloscopy and nephroscopy in the diag­
nostics and endoscopic treatment of u ro thelia l tumours of the upper urinary t r a c t ,  in 
view of th e ir two-year experience and discuss indications and technical d if f ic u ltie s  
compared to those described in the li te ra tu re . Practice is  demonstrated with the de­
scription of two cases. Follow-up and care-tac tics are detailedly described.

Radical nephro-ureterectomy with the c o l l a r - l i k e  resect ion  of  the  

meatus urethrae has been applied  for decades in the su rg ica l  therapy of  

u rotheria l  tumours of the upper urinary t r a c t  / 1 1 / .  However, a l t e r n a t iv e  

approaches have for  years been a v a i la b le  and applied for saving the organ 
in the therapy of  id e n t ic a l  or s im ilar  u r o th e l ia l  tumours. The ch o ice  

primarily depends on the h i s t o lo g ic a l  malignancy, lo c a t io n ,  m ulticentre or 

s o l i t a r y  occurrence and extension  of  the u r o th e l ia l  tumour. In s p i t e  o f  

that the d iagn ost ic  c r i t e r ia  o f  u r o th e l ia l  tumours l i s t e d  above could not 

be r e l ia b ly  te s te d  in the tumours of the pyelum and the ureter u n t i l  r e ­

c e n t ly ,  there were operative tech n ics  for organ p reservation . Some of them 

were applied in n e c e s s i ty ,  i . e .  in  the case of  anatomically or fu n ct io n a lly  
s o l i t a r y  kidney, others because of  the s i t u a t io n  found on operation and 

in traoperative  biopsy. Organ preservation  was a lso  dependent on the pa­

t i e n t ' s  age and condition  / 1 ,  4 , 12, 15, 1 7 / .  Drawing conclusion from a few 

cases i s  c e r ta in ly  not p o ss ib le .  However, the r e tro sp ec t iv e  study of Murphy 

e t  a l .  on op erative  techniques of the d i f f e r e n t  stage and d if f e r e n t ia te d  

tumours of the upper cav ity  system may be of  use in  t h i s  context / 1 3 / .
The routine ap p lica t ion  of  uretero-pyeloscopy and nephroscopy f a c i l i ­

tated  the v is u a l iz a t io n  of the tumours of the u reter ,  pyelum and bladder.  

With th e ir  use the s i z e ,  surface and surroundings of  the tumours can be 

w ell  d etined , and as m u lt i lo c a l i t y  can be excluded or confirmed. The 

c l i n i c a l  stage  can be id e n t i f i e d  in some in stan ces  on the b as is  of the
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above, with complementary examinations. H is to lo g ic a l  processing of  biopsy  

m aterial a lso  provides information about grading / 6 / .  The r e s u l t s  o f  r e tr o ­
sp e c t iv e  analyses o f  conservational op eration s  and the development of  

endoscopic technique f a c i l i t a t e d  the performance of conservational ope­

ra t io n s  not only in  n e c e s s i ty  or in open surgery but with a planned endo­
scop ic  approach. In the  present study we try  to answer the currently  emerg­

ing questions in  t h i s  f i e l d  on the b a s is  o f  our experience gained with the 

endoscopic d iagn os is  and treatment of  u r o t h e l ia l  tumours of the upper u r i ­

nary tr a c t ,  and on the survey p u b lica tion s  a v a i la b le .

P a tie n ts  and Methods

Uretero-pyeloscopy has been performed at our c l i n i c  in 48 cases  over 

a more than two-year study period (1 January 1987 -  30 April 1989); in  27 

cases  as a th e r a p e u t ic a l  so lu tion  of  s to n e ,  and because of  d i f f e r e n t ia l  

d iagnost ic  problems -  primarily in u r e te r -  and pyelotumours -  in 23 ca ses .  

In 4 of 23 cases  percutaneous (PC) anterograde in tervention  was a lso  ap­
p l ie d ,  primarily in  th e  case of suspect o f  a tumour in the meatus or c lo s e  

to  i t  or in the pyelum. Table 1 con ta ins  the c l i n i c a l ,  X-ray and cy toscop ic  
s ig n s .  Percutaneous uretero-pyeloscopy o f  the tumours c lo s e  to the meatus 

are j u s t i f i e d  by prevention of im plantation of the tumour in the upper 
urinary tr a c t .  We did .not find any data re ferr in g  of the spread of  the  

tumour during tran su reth ra l  in terven t ion .  In accordance with other authors, 

we find the anterograde examination o f  the renal c a v ity  system and the  

ureter more r e l i a b l e  / 8 / .  Diagnostic examinations have been performed with 

the use of a f l e x i b l e  ureteroscope (w ith  Storz 9 Ch, 3 ,5  Ch drains) for  the  
past year. With the use of f l e x i b l e  fo r c e s  samples can be obtained. How­
ever,  in some tumour cases we used the r ig id  ureteroscope instead  of  the  

f l e x i b l e  device in  order to a ssess  the surroundings b e t te r  and to  obtain  

a larger f i e l d  of  v i s io n  and m u lt i fo ca l  biopsy. The in tervention  begins  

with u reter -ca th e ter  examination introduced through the urethro-cystoscope.  

Reterograde ureteropyelography i s  performed. X-ray examination may f i e l d  
important a d d it io n a l  data on the ex ten t  and location  of the changes in i . v .  

urography ( lack of  contour, block of f lo w ) .  Also more p rec ise  information  

can be obtained about the course and ruptures in the ureter which i s  of  

p ract ica l  importance in the introduction  of  the ureteroscope. The meatus 

urethrae i s  u su a lly  d i la ted  up to 13 Ch. In the case of tumours biopsy i s
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Table 1
Symptoms of upper tra c t u rothelial tumours

Indication for ureteropyeloscopy No. of patients

Upper tra c t haematuria 14

Normal X-ray é (1)
Lack of contour 5 (2)
X-ray showing obstruction 3 (2)

Without haematuria 9

Tumour in the meatus or close to i t 3 (1)
X-ray showing obstruction 2 (0)
Lack of contour 4 (2)

The numbers in the brackets show tumorous cases

made with a f l e x i b l e  device which i s  u se fu l  for h i s t o lo g ic a l  sampling i f  

the r ig id  device  cannot be introduces ( i t  occurred in one ca se ) .
With the use of  a f l e x i b l e  device most of the c a v ity  system and the  

whole ureter  can be traversed . A r ig id  d evice  i s  required only for the ca r e ­
fu l  in v e s t ig a t io n  and biopsy of the su sp ic iou s  area. Through the dev ice  

sm aller, unambiguously s u p e r f i c i a l ,  w e l l - d i f f e r e n t ia t e d  papillomas can be 

resected  with an appropriate e l e c t r i c  snare or coagulation  performed with a 

coagulation probe. Prior to operational in tervention  in the ureter percu­
taneous nephrostomy (PCN) i s  performed with two aims: examination of  the  

cav ity  system above the tumour in the case of tumours of the lower and 

middle u reter  fo llow in g  the d i la t io n  of  the nephrostoma. The other cause i s  

of p r a c t ic a l  con sid eration:  when using an u reteroscope, overpressure can be 

avoided with a l l  i t s  consequences. During d ia g n o st ic  in tervention s  max. 
30-50 cm H20 pressure i s  applied , as a r e s u l t  o f  which the cav ity  system i s  

often emptied by sucking in cases without PCN. Following ureteroscopic in ­
terven tion s  ureterocath eter  i s  kept in for  48-72 hours depending on the  

se v er ity  of in te rv e n t io n .  Table 2 conta ins the r e s u l t s .  In Table 3 the l o ­
ca t ion ,  h i s t o lo g ic a l  fea tu r es  and c l i n i c a l  stage of  the tumours of  the  

cavity  system as w ell  as the chosen op erative  techniques are summarized.
For the id e n t i f i c a t io n  of c l i n i c a l  s tages  of tumours in the pyelum 

ultrasound and CT examinations, carefu l intraluminal examination of  the  

tumours of  the u reter ,  assessment of the environment and targeted CT exam­

inations are used. Remote métastasés were not seen in any of  the ca ses .  In 

p atients  3, 4 and 5 tumour of the bladder a lso  occurred. In p a tie n ts  3
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Table 2
Classification on the basis of diagnosis

Diagnosis No. of cases

Tumour in the ureter or the pyelum 8
X-ray negative stone 6
Exterior compression 3
U re te r itis  cystica 1
Negative resu lt 5

23

Location, h istological characteristics and c lin ica l stage of upper tra c t 

tumours and chosen operative technique

No. Location Clinical stage Grading Operation

1 Middle ureter T2 G2 Nephro-ureterectomy
2 Middle ureter T2 Gî E lectrical resection 

through an uretero- 
scope

3 Pyelum calyx of 
so lita ry  kidney, 
upper ureter

T3 G2 PC p a llia tiv e  
resection, coagu­
lation through 
ureteroscope

4 Pyelum T1 G1 PC e lec tric a l 
resection

5 Pyelum/ureter T2 G3 Nephro-ureterectomy
6 Middle ureter T G Nephro-ureterectomy
7 Pyelum, calyx T G2-3 Nephrectomy
8 Upper u re ter, multiple T̂ Gl-2 Nephro-ureterectomy

■tumour of the bladder was detected in  1983; 4 years la t e r  nephro-ureter-  
ectomy was performed because of tumours in  the r ight kidney and ureter .  In 

p atien ts  4 the tumours both of the pyelum and the bladder were discovered  

simultaneously. The tumour of the bladder in patient 5 was discovered on 

examination because of haematuria 5 months a f ter  a l e f t  nephro-ureter-  

ectomy. We g ive a short h istory  of  p a t ie n t s  3 and 4.
Mrs I .  M. (born 27.05.1919) The type tumour of the bladder was de­

tec ted  in 1982. TUR was performed 20 tim es between 1982-1986. The l a s t  h i s ­

t o lo g ic a l  r e s u l t  was G .̂ Nephro-ureterectomy was performed in 1986 because  

of  tumour in the r ig h t  cav ity  system. Repeated TUR was performed in 1988 

because of a tumour in the bladder fo llow ed  by a PCN because of  o ligoanuria
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due to a tumour in the upper urinary t r a c t ,  which was removed 2 weeks 

la t e r .  She was admitted to our c l i n i c  in April 1989. Main laboratory re ­

s u l t s :  ESR: 35 mm/h, CN: 10 mmol/1, S e-crea t in in e :  198 mol/1, S e - e le c t r o -  

l i t e s :  normal. Blood-count: HB: 118 g /1 ,  HTC: 0 .3 6 ,  WBC: 4 .4  g /1 ,  Se-b i:

5 .9  mol/1, glucose: 5 .6  mmol/1. Urine: pH 6, Protein:  opale ,  other: neg. 
Sediment: f u l l  o f  WBC and RBC. Culture: Proteus m ir a b i l i s  -  s ig n i f i c a n t  bac- 
t e r iu r ia .  S e n s i t iv e  to :  C eftr iaxon, Gramurine, O floxacine.  Blood-group: 

"AB" Rh n eg . ,  the serum con ta ins  anti-D antibody. On urography the upper 
ca lyces  o f  the l e f t  s o l i t a r y  kidney cannot be seen, lack of  contour at the  

i n i t i a l  u r e te r ia l  t r a c t .  On the ultrasound p icture  an area of  poor re ­
f le x io n  can be seen in the ce n tr a l  echotexture. Angiography was normal.

In view of the l im ited  function  of the s o l i t a r y  kidney c y t o s t a t i c  

treatment was out of  question . Because of stagnant haematuria and ob­
structed  flow we had to apply p a l l i a t i v e  endoscopy. Percutaneous neph­
rotomy was performed. Nephroscopy revealed so l id  and rough v i l l o u s  tumours 

in the upper calyx and the pyelum. Papillom atosis  in the upper t r a c t  o f  the  

ureter could a lso  be seen . A ccess ib le  s tructures ( h is to lo g y :  G£P Tx) were 

resected  by p yeloresectoscop y . The tumour in the upper ureter was coagul­
ated with u reteroscope. (Laser coagulation was t r ie d  to  be performed 

through the ureteroscope -  Nd: YAG -  without s u c c e s s . )  Urine cleared  and 

renal functions returned to normal a f te r  operation. The mentioned oper­
a t ions  were performed in May 1989. The patient  was discharged home with a 
transrenal drain, whose removal depended on the r e s u l t s  o f  contro l ex­
amination. Mrs J. W. (born 31 .05 .1922)  had haematuria s in c e  1988. She was 

admitted to our c l i n i c  on 15 .02 .1989 .  Cystoscopy showed an approx cherry-  
s i z e ,  f in e  v i l l o u s  papilloma s l i g h t l y  la t e r a l ly  from the l e f t  meatus. Bi­
opsy grave Ĝ  r e s u l t .  A p u lp -s ize  lack of contour could be seen in  the 
r ight  pyelum on i . v .  urography.

CT and ultrasound examinations gave negative r e s u l t s .  PC nephroscopy 

was performed because o f  the lo c a t io n  of  the tumour. After taking biopsy  

the formula was resected .  H is to lo g ic a l  r e s u l t s  was: Glp Tg . No path o log ica l  
changes were observed in the ureter with f l e x i b l e  ureteroscope. 2x10 mg of  

Adriamycin was given through the PC drain. PC nephrostomy ceased in 10 days.  
After re se c t in g  the tumour in the bladder lo c a l  Adriamycin treatment was 

s ta rted .  Neither the i . v .  urography nor tomography performed two months 

a f te r  operation showed any abnorm alities .  Cytoscopy and cytology gave 

negative r e s u l t s .
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Follow-up periods were short: from two months to 1 .5  year. In view of  
t h i s  and the. small number of cases they are not appropriate for drawing 

conclusions .  One com plication  was found in 23 d iagn ost ic  -  in c lu s iv e  3 
therapeutical -  in te r v e n t io n s  with ureteropyeloscope. In case 3 the wall of  

the pyelum perforated during the re se c t io n  of  the m ultip le  tumour. Re­
s e c t io n  was accomplished at low pressure beside the small perforation  gap 
and UK removed on day th r ee .  No other complication was found on PCN and 

targeted  combined a n t i b i o t i c  therapy. The r ig id  ureteropyeloscope could not 

be introduced in one c a s e .
Patients with nephro-ureterectomy were examined in every s ix  months 

fo llow ing  control examination performed three months a f te r  operation . I f  the 
r e s u l t  of urethrocystoscopy i s  negative a f te r  s ix  months, further only 
sedimentary, c y t o lo g ic a l  and ultrasound examinations are performed. Regres­
s io n  occurred only in  p a t ie n t  f i v e ,  which was a tumour in the bladder. We 

f in d  f le x ib le  ureteroscopy necessary as control examination, 3 .5  years 
a f t e r  endoscopic op eration .  Control ureteroscopy performed on patient two 
did not show any regress ion  h a lf-a -year  la t e r .  On nine months follow-up  
the patient i s  free  o f  complaints, sedimentary and c y t o lo g ic a l  examinations  

gave negative r e s u l t s .

Discussion

Beside widely applied  percutaneous nephroscopy ureteroscopy i s  

g e t t in g  an increasing  r o le  in endourological in te rv e n t io n s .  I t  i s  particu­
l a r l y  important in  the d i f f e r e n t ia l  d iagnosis  of the ureter and in diagnos­
ing i t s  tumours. Performing uretero-pyeloscopy i s  j u s t i f i e d  in cases of 
symptom-free, u n i la t e r a l  haematuria or that with c l i n i c a l  complaints re ­
ferr in g  to obstructed flow shown e i th er  micro- or m acroscop ica l ly , when the 

cause could not be defined  on i . v .  urography / 9 / .  In s e t t in g  up a diagnosis  

a f l e x ib le  ureteroscope can be used alone. However, in  in tr a u r e ter a l  in te r ­
ventions i t  i s  more appropriate to use a r ig id  ureteroscope / 1 4 / .  With i t  
not only the abnormality can be seen, but the stage of the tumour can be 

id e n t i f ie d  on the b a s i s  of the change, s i z e ,  loca t ion  and assessment of the 
environment. Biopsy can be obtained from d if f e r e n t  parts; the tumour can be 
removed or coagulated with la ser  technique through the ureteroscope in 

some instances.



The g r e a te s t  problem which excludes the p o s s i b i l i t y  of choice in  the  

therapy of  the tumours of the upper c a v ity  system was for a long time the 

d i f f i c u l t y  in  d efin ing  the tumour stage (ultrasound and CT examinations 
proved to be in e f fe c t iv e  in the tumours of  the ureter and some small  
tumours in  the pyelum of low grading).  C yto log ica l examinations, the so -  
c a l le d  brush biopsy has fa l le n  short of expectations / 3 ,  5 / .  With the h i s ­
t o lo g ic a l  examination of biopsy m aterial obtained by ureteroscopy not only  

the degree of  d i f f e r e n t ia t io n  of  the tumour, but -  beside the p a th o log ica l  
s t a t e  -  the c l i n i c a l  stage can a lso  be id e n t i f i e d .  Several s tu d ie s  a t t e s t  

on the b a s is  o f  re trosp ective  s tu d ie s  that stage can be id e n t i f i e d  from the  
degree of d i f f e r e n t ia t io n  of the tumour, e s p e c ia l ly  in the case of low 
grading / 2 ,  7 / .  Resection of the tumour, coagulation and la se r -a sp ir a t io n  

through a ureteroscope or a nephroscope have been applied f i r s t  of a l l  in  

p a l l i a t i v e  cases  (anatomically or fu n ct io n a lly  s o l i t a r y  kidney or poor 

general c o n d it io n ) .  A further problem in conservative surgery of  upper 
t r a c t  u r o t h e l ia l  tumours was the appearance of r e c id iv a t io n ,  e .g .  a tumour 

on the same or the other s id e .  S t a t i s t i c a l  analyses have shown that the ap­
pearance of a tumour in the bladder i s  independent e i th er  of  the type of  
operation or the degree of d i f f e r e n t i a t i o n  of  the tumour. The simultaneous 
or la t e r  appearance of  a tumour in the bladder i s  l i k e l y  to occur in 25-30% 

of the cases  111 . Recidivation in  the uretera l stub i s  expected in 35-40% 
the cases  a f te r  nephrectomy /1 6 ,  1 7 / .  When choosing the type of  operation ,  
i t  may be of  importance to consider that nearly a l l  o f  the tumours re ­
gressed i f  the removed ureteral stub was of  type G I t  was commonly sta ted  

in l i t e r a t u r e  that regressionsin  the renal cav ity  system on the other s id e  

are extremely rare. Recidivations on the same s id e  of conservational  
surgery on tumours type of the p er iph er ia l  cav ity  system are a lso  un­
common / 6 / .  On the basis  of the above, the conservational surgery of  sm all,  
peripheral tumours type Ĝ  in the ca v ity  system can be recommended. Re­
se c t io n  and la s e r  coagulation through a r ig id  ureteroscope seem to be a 

reasonable a l t e r n a t iv e  to segmental re se c t io n .
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The authors summarize the experience gained with 100 percutaneous nephrostomies in­
cluding the evaluation of the efficiency of ttie applied technique, complications and the 
po ss ib ilities  to decrease the number of complications in 900 nephrolithotomies. Dis­
cussing efficiency, they stress the importance of appropriate indication, to which low 
failu re  rate (3%) is  a ttribu ted . In the prevention of complications accessories are of 
importance. Experience has shown that the number of perforations in the cavity system 
can significantly  be decreased in multi-operated, cicatrized kidney - where perfor­
ations occur most frequently - with the use of the Amplatz d ila to r system. This type of 
d ila to r system is  also recommended to unexperienced endoscopic specia lists  for use in 
primary cases. Favourable experience was gained with the use of the so-called swab 
balloon catheter in haemorrhages from nephrostomy. In the end they give a summary of 
the present fie lds of application of th is  technique and i t s  role in the treatment of 
nephrolithiasis.

The aim of the f i r s t  percutaneous nephrostomy performed in the case  
of obstruction was to  provide urinary o u t l e t .  This technique was introduced  

by Goodwin e t  a l .  / 6 / .  Thousands of PCN have been performed s in ce  then. In­

d icat ion  f i e l d  has s ig n i f i c a n t ly  expanded for the past decade. Besides  

drainage aiming at providing simple urinary o u t le t ,  t h i s  technique f a c i l i ­
tated  the removal of ce r ta in  renal and u retera l c a l c u l i  without a n e c e s s i ty  

to open surgery / 5 / ,  endoscopic approach in some p ye lou re tera l-  and ureteral 
coarcta t ions  / 2 / ,  percutaneous h i s t o lo g ic a l  examination of inflammation or 

tumours in  the renal c a v ity  system and the removal of tumours in se le c te d  
cases / 7 / .  The method i s  a lso  applied in s e t t in g  up operational in d ica t ion  

of d i la t io n  of the renal cav ity  system and measuring the pressure in i t  

/ 1 7 / .  The f i r s t  in Hungary to apply t h i s  type of in tervention  in therapy 

were Tóth and Rosdy, while in d iagn ost ic s  Karsza /8 ,  11, 1 5 / .  The number of 

complications has n aturally  increased in consequence of the widened and 

more frequent applicat ion  of t h i s  new technique. Several devices promoting 
p rec ise  puncture and ensured performance have been developed l a t e l y .

Akadémiai Kiadó, Budapest
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In our study we primarily deal with the e f f i c i e n c y  of  PC technique in 

nephrolithotomy, com plications  due to t h i s  in tervention  and the ways of 
prevention.

P a tie n ts  and Methods

Percutaneousnephrostomy was performed in 1000 cases at the Department 
o f  Urology of the Postgraduate Medical U nivers ity  between 1 s t  January 1986 
30. April 1989. In d ic a t io n s  are grouped in Table 1.

Table 1
D istribution of 1000 PC punctures on the basis of indication

Indication No. of patients

Stone in the renal cavity system and the upper 
tra c t of the ureter 935

Tumour in the pyelum or the ureter 5
Endoplastics of the pyelo-ureteral barrier 8
Functional examination (2-3 weeks drainage) 28
P allia tive therapy 24

to ta lly 1000

Complications in  the f i r s t  35 n ep hro lith iac  cases were not included  

e i th e r  in the r e tr o sp e c t iv e  study or the assessment of  the re su lts  ( so -  
c a l le d  t r i a l  p er io d ) .  E ff ic ien cy  of a c c e s so r ie s  used in PCN was evaluated.  
We have had ultrasound equipment and TV i n t e n s i f i e r  s in ce  the f i r s t  in t e r ­
ventions. Three d i f f e r e n t  devices were used in d i la t in g  puncture channel 
for  the past two y ears .  They are shown in F igs  1, 2 and 3. The Aiken t e l e ­
scope -  Amplatz polyethy len e  -  and balloon d i la to r  systems were used to  

study which of them can be applied in d i f f e r e n t  anatomical s i tu a t io n s  with 

the least  com plications.  The main aspects were haemorrhage, perforation of  

the renal cav ity  system and unsuccessful d i la t io n .  Postoperative f e b r i l e  

s t a te  and se p s i s  were a lso  taken as com plications.  In the case of res id ua l  
stones and ear ly  regress ion  we tr ied  to f ind  the causes. One of the main 

advantages of using PC technique is  i t s  e f f i c i e n c y  as suggested by the dur­

ation of operation and period of h o s p i ta l i z a t io n .
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Fig. 1.

Fig. 2.
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Fig,  3,

R e su lts  and C om plications

In 115 of the 900 p a tien ts  of the study, c a lc u l i  could be found in the  

upper and middle t r a c t  of the u reter .  560 of  the 785 c a l c u l i  in the renal  
c a v ity  system seemed to be s o l i ta r y  pyelo li th otom es. Coral s tones  were re ­
moved in 8 cases  with 2 or 3 treatment s e s s io n s .  Joint occurrence of c a l ­
c u l i  in the pyelum and the calyx was recorded in 182 ca ses .  P a r t ia l  coral  
stones were found in  35 p a t ie n ts .  Repeated PC intervention  or open surgery 
was necessary because of tech n ica l  d i f f i c u l t i e s  in 21 ca ses .  I n i t i a l  

f a i lu r e  was due to two causes: the inappropriate access to the stone and 

d i f f i c u l t i e s  emerging during manipulation. Detailed  causes and outcome are 

shown in Table 2. The 8 cases  where* anterograde removal was planned as 

f i r s t  approach fo llow in g  unsuccessfu l t r i a l  to obtruse the c a l c u l i  in the 

upper and middle u r e t e r ia l  t r a c t ,  are not included in the ta b le .  In four 

out of these ca ses  PC approach proved to be unsuccessful;  u ltr a so n ic  l i t h o ­
tr ip sy  was performed in two cases  with s to n e s  in the middle tra c t  and open 

surgery in other two ca ses .  Failure r a t io  i s  2.77%, i f  the l a t t e r  four pa­
t i e n t s  are involved  in fa i lu r e  due to i n i t i a l  t ech n ica l  d i f f i c u l t i e s  

(21+4 p a t ie n t s ) .  Literary data contain  a 2-4% fa i lu r e  rate  in  s im ilar  cases
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Table 2
Causes of in i t ia l ly  unsuccessful PC interventions

Outcome
Cause

No. of Repeated Open
cases successfully surgery

Inappropriate puncture 
perforation, extravasion

5 4 1

Repeated puncture-trial 2 2 1
perforation during d ila tion 1

Unsuccessful introduction 
of device

5 5 -

Haemorrhage 5 5 -

Unsuccessful d ilation 3 2 (ESWL) 1

Totally 21 15 6

Stone fragments recognized by native kidney X-ray, tomography or antero­
grade urography performed before removal o f  the transrenal drain (TRD) in  

the postoperative period were taken as re s id u a l  s ton es .  L i t t l e  fragments 

whose s i z e  did not exceed th a t  appropriate for spontaneous leave  a f ter  ESWL 

treatment, were not considered as r e s id u a l  stones .  In view of the above 

c r i t e r i a  residual stones were recorded in  24 p atients  on discharge; which 
i s  2.7% of our cases treated  s u c c e s s f u l ly .  R ecidications were observed of  

our cases  treated s u c c e s s f u l ly .  R ec id iva tion s  were observed in 10 cases  

a f te r  PCN. In a l l  of the ca ses  u ltr a so n ic  l i t h o tr ip s y  was performed during 

operation .

Treatment days

Treatment days we count from the day of operation. Figure 4 shows the  

number of treatment days. Most p a tien ts  were discharged on days 4-6 a f te r  

operation . Mean treatment period was 5, 6 days (sh or tes t :  3 days, lon gest:  

29 d ays).  Several weeks h o sp i ta l i z a t io n  i s  reasonable in  the case of  pa­
t i e n t s  with coral or m u lt ip le  stones where stone removal was performed on 

two or three occasions. Days 5-9 were characterized  by pain, discomfort and 
macroscopic'haematuria in  some instances  because of the c losed  TRD. Com­

p la in t s  sometimes were due to stone fragments, more o f ten  to  the loca t ion  

of TRD or obstructed urinary flow because o f  coagulation.
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No.o f  patients

t  r e a tm e n t  d a y s

Fig. 4. Postoperative treatment days of 900 percutaneous nephrolithotomies

Duration o f  operation

Starting time o f  operation we considered the time of  puncture on a 

narcotized p a t ie n t  with continuous epidural anaesthesy or paravertebrally  
narcotized with puncture anaesthesy ly in g  on h is  fron t .  Narcosis through i n ­

tubation was applied  in the f i r s t  150 p a t ie n t s .  The operation was f in i sh e d  

with st ick in g  the TRD. The mean duration of  operation was 52 minutes. I the 

evaluation of the time of operation we a lso  have to take in consideration  

that 2-3-hour in te rv e n t io n s  were common in the f i r s t  100-150 cases.  Oper­
at iona l time has shortened to 25-40 minutes for the past two years which 

resu lted  in the decrease of mean duration, which does not mean, however, 
that there are not some operations which l a s t  for 1 .5 -2  hours.

Complications

Literary data g ive  a wide range of  r a t io  of com plications due to  PC 

in terventions:  between 4-30% /3 ,  1 4 / .  The explanation for  t h i s  may be th a t  
some authors include into  com plications a lso  small perforations of  the  

renal cavity  not requiring treatment and punctural haemorrhage requ ir ing  

transfusion in sm all quantity.
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We took for com plication only ca s e s  requiring further operation or 

more than 48 hours observation . Table 3 shows t y p ic a l  com plications.  
The a n a ly s is  o f  d i f fe r e n t  types of com plications shows that haemorrhage more 

frequ en tly  occurs with the use of Amplatz d i la to r  system, while p erforation  

occurred only when using the Aiken t e l e s c o p e ■ d i la to r  system. No compli­

cations! occurred with the ballon  d i la to r  system which was used in 40 ca s e s .

In nearly 90% of f e b r i l e  com plications preoperative examination of  

the urine showed pyuria or s ig n i f i c a n t  b a cter iu r ia .  80% of the pathogens 

belonged to the E. c o l i  group and reacted  well to combined targeted t r e a t ­
ment. In our se p t ic  p a t ie n t s  with a shock preoperative cu lture showed 

Proteus in  two cases and bacter ia  belonging to the Pseudomonas l i n e  in  
one case .

Table 3
In tra and d irect postoperative complications of 900 PC nephrolithotomies

Complication
Treatment

No. of cases Surgical Conversation

Haemorrhage 7 sutura 2 
nephrectomy 1

swab
catheter 4

Rupture in the renal material 
(inappropriate d ila tion)

2 suture 2 -

Bowel fistu la 1 - 1

Perforation of the renal 
cavity system

10 sutura 1 TRD, UK 9 
for 3-4 days

Postoperative febrile  
s ta te

54 - targeted
an tib io tic

Septic shock 3 nephrectomy 1 appropriate

D iscu ssio n

PC removal of stones from the renal cav ity  system or the upper t r a c t  
o f  the ureter seemed to be nearly the only  way of in terven t ion  in the ear ly  
80s  / 1 ,  1 2 / .

With the increase of  the number o f  cases com plications decreasing  

the c i r c l e  o f  in d ica t ion s  appeared / 4 ,  9 ,  10, 16 / .  PC lithotomy has r e ­
ce ived  i t s  rea l  place in  a v a i la b le ,  op tion a l  p o s s i b i l i t i e s  in  the removal 

of  renal and ureter c a l c u l i  on the j o in t  impact of com plications and the
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spread of ESWL treatm ent. Appropriate in d ic a t io n ,  a v a i la b le  to o ls  and 

-  l a s t  but not l e a s t  -  in d iv id u a l  s k i l l s  have a d e c i s iv e  r o le  in the e f ­
f i c i e n c y  of PC in te r v e n t io n s  and the wide range of  the occurrence of  com­
p l ic a t io n s .  Our low f a i lu r e  rate  can be explained  with the fa c t  that the  

s c a l e  of in d icat ion  was not broadened more than necessary when introducing  

PC technique at our c l i n i c .  PC in terven tion s  were in d icated  in exceptional  
ca ses  with anatomical and lo c a l  disturbances of  development or flow d i s ­

turbances due to p to t ic  S id n eys .  The low number of  our p a t ie n t s  with cora l  
stones  shows that PC monotherapy i s  ra r e ly  considered in these c a s e s .  

Recent l i t e r a r y  data support our p ract ice  / 1 3 / .
What i s  l e s s  freq u en tly  mentioned in l i t e r a t u r e  and we would l ik e  to  

s t r e s s  i s  PC l i t h o t r i p s y ,  supportive therapy fo llow ing  ESWL treatment and 

the importance of a c a r e fu l  follow-up. Ruptured parts in the mucous membrane 

remaining a f te r  l i t h o t r i p s y ,  concrements in  the injured mucous membrane or 

small sand-grains in the coagulum serve as a b a s is  for r é c id iv e s .  I f  the  

renal cavity  system cannot be f u l l y  cleared  with the a v a i la b le  t o o ls  and 

carefu l in terv en t io n ,  continuous ir r ig a t io n  through TRD in the defence o f  

UK i s  reasonable. The content of  the i r r ig a t io n  f lu id  can be changed de­
pending on the m ater ia l  o f  the stone; lo c a l  and parenteral administration  

of  targeted a n t i b i o t i c s  can be added. In d icat ion  has an important ro le  in  

the ra t io  and types of com plications during and a f te r  PC in te rv e n t io n s .  

Serious com plications (haemorrhage, injury to adjacent organs are more 

frequent in the c a s e s  of  authors who extend the in d ica t io n  of PC i n t e r ­

ventions on the operation  o f  horseshoe -  or dystopic k idneys,  when in trud ­
ing between r ib s  X-XI, pneumo-haemothorax can be expected. Serious compli­
cation s  occur in 4-5% of the cases on PC in terven t ion s  performed on the  

b as is  of j u s t i f i e d  in d ic a t io n  / 1 0 / .  The other important fa c to r  -  beside i n ­
dication  -  i s  the a v a i l a b i l i t y  or lack of  a c c e s so r ie s .  To make an appro­
priate  and quick puncture an ultrasound and X-ray i n t e n s i f i e r  are needed, 
which i s  of p a r t ic u la r  importance in case of  in fe c ted  urine.  D i f f i c u l t  

puncture, m ultip le  t r i a l  occurred in the su rg ic a l  report o f  the majority of  

our s tea d ily  f e b r i l e  p a t ie n ts  and in 2 of 3 s e p t ic  p a t ie n t s  in the p o s t ­
operative period. (Most o f  them had in fe c ted  urine before o p e r a t io n .)

Urine must be c leared  before operation in a l l  p a t ie n t s  whose urine i s  

in fected ,  and i f  p o s s ib l e ,  operation must be performed applying targeted  

broad-spectrum a n t i b i o t i c s .  I f  puncture cannot be appropriately  performed 

after  2 or 3 t r i a l s ,  operation should be postponed in case of in fe c te d
urine.
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Our experience shows that haemorrhagic and p erfora tion a l  compli­
ca t io n s  can be prevented to  a great ex te n t  with the use o f  a d i la to r  system  

s n it e d  to the case and the experience o f  the operating surgeon. In the case  
pf multioperated kidneys in  c i c a t r iz e d  environment and parenchyma the  

Amplatz polyethylene d i la t o r  system can r e l ia b ly  be applied . The 8 Ch 

te f lo n  ca th eter  on the lead in g  wire p revents  not only from the perforation  

o f  the renal cavity  system but from the break or s l id in g  out of the wire 

which i s  q u ite  common with the unexperienced en doscop ist .  However, greater  

damage can be done in the parenchyma e s p e c ia l ly  when introducing a t e f lo n  

suspension sheat compared to t e le s c o p ic  d i la t io n  which r e s u l t s  in haemor­
rhagic com plication. The Aiken d i la to r  system can be used su c c e s s fu l ly  in  
the above average mobile p to t ic  k idneys,  where d i la t io n  can be performed 

more s a f e ly  f ix in g  the kidney with the leading wire. We consider balloon  

d i la t io n  favourable f i r s t  o f  a l l  because i t s  quick and causes minimal 
mechanical damage to the parenchyma, but only in primary cases .  I t s .  use 

i s  recommended in the case  of inflamed kidneys and a f te r  acute p yelo ­

n e p h r it i s .
The so -c a l l e d  swab balloon  ca th eter  seems to be u se fu l  in the t r e a t ­

ment of haemorrhagic com plications.  B leedings from nephrostomy rapid ly  

cease a f te r  introducing the ca th eter .  I f  haemorrhage cannot be stopped, a 
swab cath eter  can be placed in instead  o f  the nephrostomy ca th eter ,  with  

the help of  a leading w ire ,  which -  a f t e r  pumping the b alloon  blocking the  

puncture -  not only s to p s  haemorrhage, but provides urinary drainage.
On the basis  of our experience and ava ila b le  p u b l ic a t io n s ,  PC nephro­

lithotomy has an important ro le  bes id e  ESWL in the treatment of  uro­

l i t h i a s i s .  I t s  role has s ig n i f i c a n t ly  decreased in monotherapy but i t  has 

severa l advantages in removing small s to n e s  from the renal cav ity  system  

without l i t h o t r ip s y .  Anyhow, ESWL treatment seems to be a lso  inconceivable  

without the knowledge of  PC technique. This concerns both combined therapy 

and the frequent n e c e s s i ty  o f  PC in te rv e n t io n s  before or a f te r  ESWL t r e a t ­

ment.
Besides l ithotherapy PC technique i s  expected to have a growing ro le  in  

the treatment of  p a t ie n ts  with upper t r a c t  tumours, c o n s tr ic t io n  of the  

p yelo -ureter  barrier and primary and secondary c o n s t r ic t io n s  of the u reter .

Concerning com plications ,  the r i s k  of  PC in te rv e n t io n  -  with w ell  
grounded in d icat ion  and with a c c e s so r ie s  providing greater  r e l i a b i l i t y  -  

i s  no greater  than that o f  open surgery; on the other hand, i t  i s  quicker 

and much more e f f i c i e n t .
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The authors deal with the causes of frequent complications observed in 1300 PCN 
performed. The retrospective study focuses on haemorrhagic and perforative compli­
cations. Relation betweeen the type of the applied d ila to r system and the frequency of 
complications was observed. Emphasis should be put on the preliminary mapping of 
anatomical conditions and the use of appropriate d ila to r system. In the case of 
cicatrized, multioperated kidneys the application of Amplatz polyettiylen d ila to r system' 
s i recommended, especially  i f  the operating surgeon is  unexperienced: In primary cases 
and developmental disorders the use of Aiken telescopic d ila to r is  recommended. They 
have favourable early experiences with balloon d ila ta tion  of the parenchyma.

The number of  p u b lic a t io n s  dealing with the assessment of the forms 

and causes of com plications has increased for the past decade as PC renal 

operations became a ro u t in e .  The p ub lica t ion s  most o f ten  s t r e s s  the exp er i­
ence of  surgeons performing the operations and the r o le  of  e x i s t in g  t o o l s .  
The most important of  the l a t t e r  are ta rg e t in g  and forming the puncture 

channel in  the r igh t  d ir e c t io n  /8 ,  1 3 / .  Less emphasis i s  put on the com­

p l ic a t io n s  and the p o s s i b i l i t i e s  of prevention during d i la t in g  the punc­
ture channel.

At our c l i n i c  we have used three d i f f e r e n t  types of  d i la to r  systems 
s in ce  PC in tervention s  were introduced. In the course of  our re trosp ec t ive  

study on complications and th e ir  causes we found a context whose an a lys is  

seems to be j u s t i f i e d .

P a t ie n ts  and Methods

1300 PC in te rv e n t io n s  have been performed because of  urinary calculus  

at the Department of Urology of the Postgraduate Medical University  be­
tween 1 January 1986 -  31 December 1990. Puncture o f  the renal cavity

Akadémiai Kiadó, Budapest
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system was i n i t i a l l y  performed mainly by ultrasound ta r g e t in g .  Later -  on 

the basis  of experience -  the d ir e c t io n  of puncture was corrected  with the  

help of a TV i n t e n s i f i e r .
On re tro sp ec t iv e  analyses the fo llow ing  p oints  re la ted  to the most 

frequent complications (p erforation  requiring treatment, haemorrhage) were 

attended:
- preliminary open operation ,
-  the anatomical and morphological abnormalities o f  the  kidneys,
-  presence of  inflammation in the parenchyma,

- type of the d i la t o r  system,

-  experience of  the surgeon performing the operation .
The three types o f  d i la to r  systems we use, are the fo llow in g:  Aiken, 

t e le s c o p ic  d i la t o r ,  Amplatz polyethylene -  and balloon d i la t o r  / 2 ,  3, 1 2 / .  
D ila t io n  of the puncture channel i s  most frequently up to 28 CH th ic k n ess .

R e su lts

Table 1
Complications during d ila ting  the puncture channel and th e ir  management

Type of complication Therapy

Conservative Open surgery

Bleeding 40 Swab catheter 18 Sutura 2
Coagulation 4 Nephroctomy 3
Transfusion 13

Perforation 28 PCN or DC 
for more than 
72 hours

26 Sutura 2

Prevalence of  the two s ig n i f i c a n t  groups of com plications can be seen, 
in  Table 1. The most frequent problem i s  haemorrhage. Most b leedings on the* 

drain put in at the end of operation or along i t ,  could be con tro lled  by 

placing a th ick er ,  18-20 CH drain in or a so -c a l le d  swab ca th e ter .  Bleeding  
in  the lumen causing v isu a l  d isturbance during operation was stopped by 

coagulation through a nephroscope in 4 cases .  In 30 out of  the 1300 per-; 

formed in tervention s  we had to apply transfusion  in addit ion  to the t r e a t ­
ment methods given in the ta b le ,  while in 13 cases tran sfu s ion  was applied
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as s in g le  therapy. Perforation in the renal c a v i ty  system requiring t r e a t ­
ment was recorded in 28 cases .

Perforations caused by UC or leading  wire were not included in the  

above-mentioned ca ses  as they had no impact e i th e r  on the process o f  the  

operation or fo llow -u p . We decided on exposure in  two ca ses  because of  per­

forat ion  due to the use of the d i la t o r  system. Exposure had to be performed 

because of  the inappropriate ly  deep in troduction  of the l a s t  element of the  

Amplatz d i la to r  system, i . e .  the suspension sheat which led  to a rupture of  

the lower calyx and the pyelum. In the remaining 26 cases  keeping in the  

transrenal drain (TRD) and/or double 3 (DJ) ca th eter  for 72-88 hours proved 
to be s u f f i c i e n t  for  recovery.

On the re tr o sp e c t iv e  a n a ly s is  o f  com plications i t  was s t r ik in g  that  

haemorrhage occurred in a s ig n i f i c a n t ly  higher number with the use of  the  

Amplatz d i la to r  system, while perforation s  were mainly a sso c ia t io n  with the  

use of  the Aiken d i la t o r  system (Table 2 ) .  In the anamnesis of haemorrhagic

Table 2

Context between the use of different d ila to r systems and the occurrence of complications

Type of d ila to r system

Complication Amplatz Aiken Balloon
polyetilene telescopic
402 cases 767 cases 51 cases

28 12
previous previous

Bleeding 40 inflammation 12 inflammation 4
developmental
disorder 8

Perforation 8 6 22
preliminary preliminary -
operation 2 operation 15

complications inflammation or developmental d isorders ( p t o t i c  kidney, 

horseshoe kidney) are common, while in  the case of p erfora tion s  a s t r ik in g  

number of previous op erations.  Talbe 2 a lso  conta ins the number of  these  
operations.
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D iscu ssio n

Literary p u b lic a t io n s  on the e f f e c t i v i t y  of PC in te rv e n t io n s  and com­

p l i c a t io n s  focus on accurate targe t in g  and the r ig h t  d ir e c t io n  of  the 

puncture channel. Haemorrhage in the renal c a v ity  system and the parenchyma 

due to multiple u n su ccessfu l t r i a l s  to puncture, r e le a se  of  the con trast  

m aterial and broken puncture channel seem to be the frequent cause of  

f a i lu r e  / 4 ,  6, 8, 9, 11, 13, 14 / .
The leading wire led  in to  a broken puncture channel o f ten  s l i d e s  out 

or breaks during d i la t io n  which may cause com plications.  Dur analyses  

showed the determining r o le  of  the type of the applied d i la t o r  system in  

perforating  or haemorrhagic com plications.

The choice of the way of operation depends on the previous operations  

performed, anatomical abnorm alities  or past inflammation. We found p erfor­
a t in g  complications in  an extremely large  number in p a t ie n t s  having had 
renal surgery e s p e c ia l ly  i f  Aiken d i la t o r  system was used. The reason for 

t h i s  may be a puncture channel passing a c ic a tr iz e d  area must be d i la ted  
with greater strength  and i f  the leading wire of the d i la t o r  system i s  not 

appropriately f ixed  in  the surgeon's hand, i t  can break e a s i ly  and per­
fo r a te s  the wall o f  the c a v i ty  system. The 8 CH te f lo n  ca th eter  applied  on 

the leading wire of  the Amplatz polyethylene d i la to r  system does not allow  

i t s  break even in the case of  a sudden d isp lay  of greater  strength  and 

lead s  the elements in  the r igh t  d ir e c t io n .  Anyhow, perforation  may occur 
with the use of Amplatz d i la t o r  system as w ell  / 2 / .  Our experience shows 

that the posit ion  and introductory technique of the suspension sheat p lays an 

important part in t h i s .  I f  the sheat i s  led  in without ro ta t in g  and too  

deep, i t  may lead to the rupture of  the calyx and the wall of the pyelum. 

This mainly occurs in  the case of  penetrating  the lower ca ly ce s  with narrow 

c a l y x .
The greater number o f  haemorrhagic com plications with the use of 

Amplatz d i la to r  systems can a lso  be explained with the inappropriate ,  care­
l e s s  introductory technique of the suspension sheath. I f  the t e f lo n  sheat i s  

introduced not in a standard way, i t s  shovel-shaped end may tear o f f  parts  

of  the parenchyma and the fa s c ia  which prevent the free  in troduction  of  the 

la s t  element of the d i la t o r  system and holding the r ig h t  d ir e c t io n  r e su lt in g  

in  an injury and rupture of  the parenchyma / 6 / .
The cause of more frequent occurrence of haemorrhagic com plications  

with the use of t h i s  type o f  d i la to r  system could a lso  be that the puncture
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channel was d i la te d  up to 30 ŰH in case of large  c a l c u l i  requiring l i t h o ­

tr ip s y ,  so the b leeding  was more expressed and d i f f i c u l t  to swab by catheter. 

This method i s  o f  great  use primarily in subacute or preoperational acute  

inflammations. This was supported by our own exp er ience .  I t s  disadvantage 

l i e s  in i t s  high c o s t s .
In summary we can conclude that the occurrence of  complications due 

to PC in terven tion s  depends on the experience of the surgeon on the one 
hand, and the type of  the d i la to r  system chosen according to anatomical 

conditions on the other / 1 0 / .
Amplatz d i la t o r  system seems to be advantageous in multioperated,  

c ica tr iz ed  kidneys, while the Alksen system in the case of  anatomical d i s ­
orders. Telescopic  d i la t o r s  are s ig n i f i c a n t ly  f a s te r  in primary ca ses .  
Amplatz polyethylene d i la to r  system i s  recommended for surgeons without or 

with l i t t l e  experience.
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The loss of ejaculation is  the most serious postoperative complication of patients 
having stage I non-seminomatous te s ticu la r tumours. In order to  preserve the capability  
for ejaculation even a fter retroperitoneal lymphadenectomy (RPA) the preservation of 
paravertebral sympathetic ganglia but that of the sympathetic nerves in the te r r ito ry  
of aortic bifurcation and common il ia c  a rte rie s  to  be ulcessary.

The f i r s t  p u b lic a t io n s  on the problems of  e jacu la t ion  and f e r t i l i t y  

of p a tie n ts  with t e s t i c u la r  tumours a f ter  re tro p er ito n ea l  lymphadenectomy 
appeared in the 60s / 1 ,  3, 11, 12, 1 3 / .  In t h i s  period nearly 90% of  

p atien ts  l o s t  t h e ir  ca p a b i l i ty  of  e ja c u la t io n  which was considered an ev id ­

ence of su cc ess fu l  b i la t e r a l  re tro p er ito n ea l  lymphadenectomy (RLA;4). 
As a r e su lt  of operation and the a p p lica t ion  of  new c y t o s t a t i c  drugs more 

and more p a tie n ts  recover; most o f  them of course belong to  p athologica l or 
c l i n i c a l  stage I .  These young men with la s t in g  remission have a ju s t  claim  

for the same q u a li ty  of  l i f e  that th e ir  healthy fe l lo w s  have.

P a t ien ts  and Methods

167 d i f f e r e n t  types of RLA have been performed on p a tie n ts  with  

t e s t i c u la r  tumours in  d if f e r e n t  s ta g e s  and of  various pathology for the  
past 13 years. The rou t in e ly  applied way of  operation was b i la t e r a l  RLA at  

our c l i n i c  (F ig .  1) la t e r  the knowledge o f  the lymphatic system of  the 

retrop eriton ea l area f a c i l i t a t e d  the in troduction  of  a ltered  RLA in c l i n i ­
c a l ly  stage I p a t ie n t s  (F ig .  2 ) .  This means that the paravertebral sym­

pathie ganglia area spored on at l e a s t  one s id e .  Applying t h i s  method ejacu­
la t io n  i s  preserved in appr. 70% of  the p a t ie n t s  / 7 / .
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Fig. 1.

A year ago, the nerve-preserving operative techn ic  recommended by 

Javadpour and la t e r  of  Donohue was introduced with the aim of further im­
proving the r e s u l t s ,  which i s  based on the preservation of the para­
vertebral sympathie ganglia  and concentrates  on the sympathie nerves in  the 

te r r i to r y  of a o r t ic  b ifu rca tion  and common i l i a c  a r t e r ie s  / 2 ,  9, 10/.  

This type of operation can be performed on p a tien ts  in whom m étastasés were 

not found e i th er  by CT or ultrasound examination or th e ir  markers are 

normal.
In the case o f  a tumour on the r igh t  s id e  the r ight  paravertebral  

ganglia and the sympathie nerves in the aortocaval t e r r i to r y  must be pre­
served. In order to preserve the sympathie nerves in t h i s  t e r r i t o r y ,  we 
must leave the in teraortacava l region in ta c t  in the area of the in te r io r  

mesenteric artery . The operation on the l e f t  s id e  i s  te c h n ic a l ly  more com-
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Fig. 2.

p lica ted  as the sympathie nerves emerging from both the le f t  and the r ight  

s ide ganglia can be found on the front s ide of the aorta ,  so departing the  

nerve f ib r e s  and lymphatic system i s  a time-consuming process requiring  

p atience.
Ejaculation seems to be s a f e ly  preserved i f  the fron t  s id e  of the 

aorta i s  l e f t  in ta c t  d i s t a l l y  from the in fe r io r  m esenteric artery and the  

nerves above the common i l i a c  a r t e r ie s  are preserved / 2 ,  10/ (F ig .  3 ) .
We must s t r e s s  that block d is se c t io n  i s  applied  in t h i s  case as in 

b i la t e r a l  or a l ter ed  RLA; the d iffer en ce  i s  that block d is s e c t io n  i s  pre­

ceded by the p a r t i t io n  of the sympathie nerves.
Donohue and c o l lea g u es  performed t h i s  nerve preserving re tr ip e r i to n e a l  

RLA in 75 stage I p a t ie n ts ;  th e ir  data show that the c a p a b i l i ty  of ejacu-
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Fig. 4.

la t io n  i s  preserved in  a l l  o f  th e ir  p a tie n ts  / 2 / .
This method has been applied  for  one year in our c l i n i c .  This type of 

operation was performed on 10 p a t ie n t s ;  andrological examination could be 

performed in 9 of them. Eight of  them have normal e j a c u la t io n ,  i t  ceased in

one case.
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Table 1

Type of RLA No. of patients Ejaculatory disorders (%)

B ilateral 13 85
Altered 21 33
Nerve-preserving 10 12

Types of RLA performed on patients with c lin ica l stage I non-seminomatous 
te s tic u la r  tumours and the 4  ra te  of ejaculatory disorders (N=44)

D iscu ss io n

Ejaculation  i s  a two-phased process:  the sperm f i r s t  g e ts  in to  the  

p r o s ta t ic  s e c t io n  of the urethra then i t  ge ts  out with the contraction  of  

the muscles o f  the p e lv ic  f lo o r .  I f  the sympathie ganglia between the lumbal 
disks 2-4 or the hypogastric plexus are hurt during RLA, the f i r s t  s tage  of  

the above process i s  missing, that i s  the sperm does not enter the rear 
urethra .

The paravertebral sympathie ganglia  and the nerves of the hypogastric  

plexus are near the abdominal aorta and the common i l i a c  a r t e r ie s ,  th e ir  

network i s  blended with lymphatic systems. Even i f  the paravertebral  

ganglia  can be preserved on RLA, the nerves on the front s id e  of the aorta  

and the common i l i a c  a r te r ie s  can be hurt e a s i ly  when removing the lym­
phatic systems and lymph nodes in t h i s  region .

In the knowledge of the path o f  the re trop er iton ea l  lymphatic system  

and the most frequent lo c a l iz a t io n  of  m étastasés the area of d is s e c t io n  can 

be reduced and the a o r t ic  b ifu rcation  and the nerves above the common i l i a c  

a r t e r ie s  can be preserved -  i f  no malignant c e l l s  from the s p e c i f i c  area 

could be seen e i th e r  in the in traop era t ive  cooled se c t io n s  and the pre-  

operative  tumour markers were negative / 8 / .
Supposed the sympathie ganglia were preserved on RLA, the reduction  

of the d is se c te d  area alone i s  not enough to preserve e ja c u la t io n ,  but the  
accurate and p a tien t  p a r t i t io n  of the nerves and lymphatic system i s  re ­

quired in the area of the removal of the lymphatic t i s s u e  so that we can 

preserve the nerves.

Our experience shows that nerve-preserving re trop eriton ea l lymphaden- 

ectomy can w ell  be applied in the c l i n i c a l  treatment of p a t ien ts  with stage  

I. Non-seminomatous t e s t i c u la r  tumours, who belong to a group of p a t ie n ts  
where recovery i s  approx 95%; anyhow, they are expected to survive longer
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and - preserving e ja c u la t io n  -  normal sexual and harmonic family l i f e  i s  
provided to them.
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BOOK REVIEW

R e c o n s tru c tio n  o f  th e  mamma (R ek o n s tru k c ij a  zen sk o j molocnoj z e le z y )

János Z o ltán

Akadémiai Kiadó, Budapest 1989, pp. 237; p r ice:  6 Roubles 80 kopek

Mammillary cancer seems to be one of the most frequent malignant tumours in women. I t s  
likely occurrance is  6-7%. In Europe the mortality ra te  is  the highest in the Benelux 
countries and in Great B ritain . Modern treatment may improve the potential survival of 
thousands of individuals every year. In addition to  complex treatment methods applied with the 
aim of decreasing the mortality ra te , the search for an operative technique ensuring the pa­
tie n ts ' physical and mental rehabilitation  has come into prominence. Ihe book of János Zoltán 
"Reconstruction of the mamma" was written in th is  s p i r i t  which focuses on these actual and 
important problems and th e ir  potential solutions in mammillary surgery.

Ihe book consists of 11 well-constructed chapters, a comprehensive review of thq 
lite ra tu re  on the subject, 133 illu s tra tio n s and 30 pages of black and white photos based on 
the author's many decades experience.

Chapters 1 and 2 written by two co-authors, deal with the psychic impacts of mammillary 
operations and the c lassic , radical as well as the new altered ways of operation applied in  
the treatment ofimammillary cancer.

Chapter 3 describes the indications, contraindications for mammillary surgery and re -  
constructional problems.

Chapter 4 contains the anatomy of the mamma. Ihe author discusses the anatomical con­
ditions in which reconstructional operation can be performed with respect to oncological' 
aspects.

Chatper 5 contains the description of modern ways of replacing skin deficiencies due 
to amputation. I t  also deals with the treatment of cutaneous in juries and stric tu res  due to  
postoperative ir ra d ia tio n .

Chapter 6 deals with the reconstructional p o ss ib ilitie s  ■ after the radical removal of; 
the mamma. I t  describes the d ifferent ways of a llo p las tic  reconstruction, the app licab ility  
of silico n - and gel prostheses, operative technique and postoperative complications.

Chapter 7 is  an introduction to immediate or early  a llop las tic  or prosthetic transp lan t 
p o ss ib ilitie s  following the extirpation of mammillary cancer recognized a t an early stage.

Chapter 8 gives a detailed description of combined procedures leading to the best 
resu lts  in the reconstruction of the mamma. I t  also deals with the possib ility  of free c u tis -  
fa t lobe transplantation performed with a microsurgical technique.

Chapter 9 is  about the po ss ib ilities  and re su lts  of reconstruction of the nipple and thei 
areola.

Chapter 10 focuses on the indication and technique of subcutaneous mastectomy and the 
p o ss ib ilitie s  of reconstruction.

Chapter 11 discusses the replacement of mammary defects of non-tumour origin.;

Ihe reader -  who is  interested in the subject -  is  holding in his hands a book of 
superior quality  with excellent illu s tra tio n s whose 1517 references give a good volutation in  
the f ie ld . Ihe book is  supplemented with a series of photos of excellent quality on the la s t 
30 pages which show the resu lts  of the author gained from th is  own experience. Ihe author 
- using h is own experience and giving a comprehensive review of the lite ra tu re  on the su b jec t- 
published a modern textbook obridging a gap existing in Hungary in every-day surgical practice: 
i t  can be recommended not only for specia lists  of p la s tic  surgery but for a l l  practicing 
surgeons. Mihály IHÁSZ

Akadémiai Kiadó, Budapest
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