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Advantage of Transvaginal
Over Transabdominal Sonography

K. Patakil, Zs. Jakab2, Z. Harkanyi2and Z.VigvéryZ

’2nd Department of Gynaecology and 2Department of Radiology,
Semmelweis University Medical School,
H-1082 Budapest, Ullgi it 78/a, Hungary

(Received: January 17, 1989)

Results with transvaginal sonography (TVS), a new ultrasound diagnostic
method, are reported. A total of 40 patients were comparatively examined by
transvaginal and transabdominal sonography. In contrast to transabdominal
sonography, the transvaginal examination provided additional information in
35% of the patients. The indications and advantages of transvaginal sonography
are summarized as compared with the traditional method. The introduction of
the method is recommended in all US laboratories where examinations of the
pelvis are performed.

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

Table 1
Advantages of TV S

1. A greater resolution can be achieved, because the transducer is in the direct proximity of
the organ to be examined.

. The bladder should not be filled (renal failure, difficulties in urine retention).
. Obese patients with thick abdominal wall can be examined more accurately.
. Intestines and adnexal structures can be better differentiated.

. The structure of the endometrium can be better visualized.

. Fetal heart function can be detected at on age of 6 weeks.

. The vitelline sac can be seen at 5 weeks.

. The structure of the ovaries can be better visualized, the size of the follicles can be judged
with greater precision.

9. The examination takes a shorter time (there is no need to wait for filling of the bladder).

0 No g wN

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

1* Acta Chirurgica Hungarica 32, 1991
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Indication

Irregular bleeding

Palpable mass/lower
abdominal pain

Febrility

HID localization
Endocrine disease

Bleeding

Missed abortion
Extrauterine pregnancy ?
Intrauterine pregnancy

Table 2

Distribution examinations according to diagnosis

GYNAECOLOGICAL IN LJICATIONS

US finding

Thick endometrium of irregular structure

Ovarian cyst

Septate cyst of irregular shape
Inhomogeneous solid structure in the
right adnexal region

Myomatous trabecules

Partly cystose, partly solid structure
beside the uterus

IUD of favourable location

Larger ovaries with small cysts
OBSTETRIC INDICATIONS

Regular graafian follicle and myoma
tubercles

Irregular, empty graafian follicle
Thick endometrium

Normal graafian follicle

No. of cases

5

N e

Clinical diagnosis

Endometrial hyperplasia
Endometrial carcinoma
Negative histology

Ovarian cyst
Adenocarcinomatous ovarian cyst
Ovarian adenocarcinoma

Myoma of the uterus

Abscess

Stein-Leventhal syndrome

6-week intrauterine pregnancy -f- myoma-
tous uterus

Missed abortion
Early intrauterine pregnancy

Extrauterine pregnancy
7-week intrauterine pregnancy

No. of cases

N
'_‘I\J(n N

10
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Z. Harkanyi et al. : Advantage of transvaginal over transabdominal sonography 5

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.

Priorto TVSthe 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).

Table 3
Comparison of TAS and TVS

TAS provided more information G cases (15%)
TVS provided more information 14 cases (35%)
Equal information 20 cases (50%)
Total 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. Harkanyi et al. : Advantage of transvaginal over transabdominal sonography

Scan 1. Normal endometrium, TVS. The young patient’s endometrium of a regular
structure can be well differentiated in the centre of the uterus

Scan 2. Ovarian cysts, TVS. Behind the partially filled bladder an uterus of normal
size is seen, with cystose structures in both ovaries

Acta Chirurgien Hungarica 32, 1091



Z. Harkanyi et al. : Advantage of transvaginal over transabdominal sonography 7

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. Endometrial hyperplasia, TVS. The endometrium is thickened, irregular in
structure and of uneven contour

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. Harkanyi et al. : Advantage of transvaginal over transabdominal sonography

Scan 4. Abscess, TVS. In the left adnexal region of the dialysed patient, a solid structure
of inhomogeneous structure is present

Scan 5. 7-week intact intrauterine pregnancy, TVS. The parts of the embryo and the
vitelline sac are clearly observable

Acta Chirurgien Hungariat 32. I’jji
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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).

Table 4
Indications 0j TVS

1. In all cases if 'TAS does not give sufficient information.

2. In difficulties with urine retention and excretion.

3. Pathological changes of the endometrium.

4. Pathological changes of the tubes.

5. Ectopic pregnancy.

0. Pathological early pregnancies.

7. Endocrine diseases—accurate visualization of the structure of the ovaries.
8. Follicle monitoring.

9. In vitro fertilization—graafian follicle aspiration under US guidance.

10. Aimed puncture 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 Chirurgica llungarica 32, 1991
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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.

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.

ATV 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. It 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.

10.
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Vorteile der vaginalen Sonographie gegeniber
der abdominalen US-Diagnostik

K. Patai, Zs. Jakab, Z. Harkanyi und Z. Vigvary

Berichtet wird Uber die Erfahrungen mit einer neuen Ultraschall-diagnostischen

Methode der transvaginalen Sonographie.

Anhand des Vergleiches der Ergebnisse von 40 transvaginalen und transabdomi-

nalen Ultraschall-untersuchungen wurde folgendes festgestellt.

Acta Chirurgica Hungariat 32, 1991
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Im Vergleich zur transabdominalen Untersuchung ergab die transvaginale in 35%
der Félle mehr Informationen. Indikationen und Vorteile der transvaginalen Sonographie
im Vergleich zur traditionalen Methode werden zusammengefalt. Es empfiehlt sich die
Einfihrung der Untersuchungsmethode in simtlichen UH-Laboratorien, in denen Unter-
suchungen im kelinen Becken durchgefihrt werden.

MpenmMyLecTBa BnarajuLLLHON CcoHOrpam MO CPaBHEHMIO C OPHOLUHONA
ybTPa3ByKOBOI AMarHOCTMKOWN

K. MATAW, X. AKAB, 3. XAPKAHW n 3. BUTBAPU

ABTOPbI 3HAKOMAT C pe3y/ibTaTaMu, KOTOPbIX OHW AOCTUTN, MPUMEHSISI HOBbI AnarHoCTH-
YEeCKOWM MeToA — TpaHcBarnHanbHyto coHorpagumio (TVS).

Y 40 00MbHbIX OHU MPOBENM TPaHCBarMHabHOE U TpaHCab40MUHaNbHOE MCCef0BaHWS
N CPaBHWAWN pe3y/bTaThbl, NOyYeHHble NPU NPUMEHEHUN 06ENX METOANUK.

TpaHcBarMHaibHOe UCCMef0BaHUe MO CPaBHEHWIO C TpaHCabaoMUHabHbIM Y 35% 60Mb-
HbIX Aasio 6onblie MHGOpMaLMU. ABTOPbI CYMMUPYIOT MOKasaHUs K MPOBeAEHWO0 TpaHcBaru-
Ha/IbHOW COHOrpadn 1 yKasblBalOT Ha [OCTOMHCTBA 3TOr0 MeToja MO CPaBHEHMIO C Tpaau-
LIMOHHBbIM. OHW PEKOMEH/YIOT BBEJJEHME 3TOr0 MCC/ej0BaTe/Ib,CKOr0 MeTOfla BO BCEX Y/bTPasBy-
KOBbIX flabopaTopusix, rae NpoBoOASATCSA MUCCNef0BaHUSI Masloro Tasa.

Acta Chirurgica Gungarica 32, 1991
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A Case of Fourniers Gangrene

H. Czalbert,1l L. Hornok2and L. Ritter?2

’United Health Institutions of the Municipal Council, H-2120 Dunakeszi, P.Box 41
and 22nd Department of Surgery, Postgraduate University Medical School,
H-1136 Budapest, Szabolcs u. 33, Hungary

(Received: June 6, 1989)

Authors report their case of Fournier’s gangrene on the basis of their own
observations and relying on data of the literature. Complete healing can be
expected of immediate radical surgery and of aggressive intensive and antibiotic
treatments.

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.l., 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).

Acta Chirurgica TTungarica 32, 1901
Akadémiai Kiad6, Budapest



14 H . Czalbert et al. : A case o/ Fovrnier’s gangrene

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 perjringens 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. It 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

Acta Chirurgica llungarica 32, 1901



H. Czalbert et al. : A case of Fournier’s gangrene 15

(E. coli, Staphylococcus aureus and albus, bacteriodes, Klebsiella, enterococci,
Proteus, Cilobcater and Pseudomonas strains).

Our case is unigue 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) I possible, aggressive antibiotic treat-
ment up to starting of an aimed antibiotic therapy, (iii) Intensive treatment.
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Uber unseren Fall mit einem FOURNIER-Gangran
J. H. Czalbert, L. Hornok und L. Ritter
Aufgrund der eigenen Beobachtungen sowie der Literaturdaten wird der eigene
FOURNIER-Gangrén-Fall erldutert. Die restlose Heilung kann von dem sofortigen

chirurgischen Eingriff und von der agressiv-intensiven bzw. von der antibiotischen
Behandlung erwartet werden.

«0 cnyyae raHrpeHbl ®ypHbl
A. X. WANBEPT, J1. XOPHOK n /1. PUTTEP
ABTOpPbI 3HAKOMAT C C/ly4YasiMi raHrpeHbl PypHbl HA OCHOBaHWUM CO6CTBEHHBLIX Habtofe-
HWIA W faHHbIX NUTepaTypbl. MOXHO 0XMWAaTb MOSIHOTO BbI3JOPOB/EHUSI B C/lyyae CPOUHOr0

pagnKanbHOro XMpyprnyeckoro smeLlaTesisCtea U arpecCMBHOro MHTEHCUBHOIO WK XXe aHTU-
B6MOTMYECKOTO NeYeHUS.
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Intraoperative Injuries during Transperitoneal
Urological Operation

L. Pajor,J. Liptak and M. Sz(ics

Department of Urology, Semmelweis University Medical School,
H-1082 Budapest, Ulléi at 78/b
Hungary

(Received: April 3, 1990)

The mechanism of development of 19 severe side-injuries arising during
230 transperitoneal urological operations was analysed. During a total of 158
RLAs performed for testicular tumour, vascular injuries—of the aorta, inferior
caval vein and renal vessels—were suffered in 10 cases, and injury of the small
intestine in one case. In another case, occidental ligation and transection of the
ureter were made. During radical nephrectomy, liver and splenic injuries were
inflicted in two cases each. The left renal vein was injured also in two cases.
In one case the contralateral ureter was ligated. Disregarding the first five cases,
the injuries were always made in cases of tumours. After analysing the mistakes,
suggestions were put forward for eliminating these complications.

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]:

* It 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].

» It enables the most extensive, if necessary bilateral exposure of the
retroperitoneal organs [1, 2].

» It 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.

It 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.

2 Acta Chirurgica Hungarica 32, 1991
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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

Table 1

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

RLA 158 eases/12
Radical nephrectomy 52 cases/7
Other, non-tumour

operation 28 eases
Total 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. If 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 vascularinjuries to be the most frequent. Some minor vascular injuries,
as e.g. those ofthe internal spermatic artery, orthe tearing ofthe median sacral
artery from the aorta, are of no importance, although the surgical management,
ligation orsuturing ofthe vessels arising inthe posterior side of the large vessels
may be technically difficult, particularly atthe start ofthe operation. Namely at
the beginning ofoperation 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

Acta Chmirgica lhwgarica 32, 1991



L. Pajor et al. : Transperitoneal urological operation 19

Fig. 1. Right spermatic vein torn from the vena cava with a “cuff”. After clamping of
the injury, it was sutured, the picture shows the row of running sutures

difficult to manage. It 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 oftearing of the lateral branches.
It 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

2 Acta Chirurgica Hungarica 32, 1991
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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.

Table 2
Injuries during 158 ELAs

Aortic patch 1 case II/A

(Javai vein injury 6 cases 2 I'T/B-2 11/C-2 ITI/A
Nephrectomy due to renal vein injury 2 cases II/C Il/A
Nephrectomy due to renal artery

injury 1 case I/A
Ureteral injury 1 case I/A
Injury of the small intestine 1 case Il/C
Total 12 cases (7.5%) out 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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Fig. 2. Typical splenic injury during transperitoneal radical nephrectomy

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.

Table 3

Intraoperative injuries during 52 transperitoneal radical nephrectomies

Injury of the left renal vein 2 cases T,N,M, and T,N,M,,

Ureteral ligature lcase t2n0mO

Splenic injury 2 cases t3n ImOe3n 20

Liver injury 2 cases tZn Om0e3n OmO

Total 7 cases (13.4%) out 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 I11/B, while in case of radical nephrectomy in tumours
being more extensive than TgNjM,,.

It 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. Pajok, J. Liptak und M. Szlcs

Analysiert wurde der Entwicklungsmechanismus von sich im Laufe von 238
transperitonealen urologischen Operationen ausgebildeten 19 schweren NebenVerletzun-
gen. Im Laufe der wegen eines Hodentumors durchgefihrten 158 RLA-Eingriffen kam
es in 10 Féllen zu einer GefdRVerletzung — Aorta, V. cava, Nierengefdle — in einem
Fall zu einer Dinndarmverletzung, wéahrend in einem Fall Ureter-Ligatur und Durch-
trennung erfolgten. Im Laufe der radikalen Nephrektomien entstanden in je 2 Fé&llen
Leber- bzw. Milzverletzungen; die linke Nierenvene wurde ebenfalls in 2 Féallen verletzt,
wéhrend in 1 Fall der kontralaterale Ureter unterbunden wurde. Mit Ausnahme der
ersten 5 Falle kamen die Verletzungen ausnahmslos in Fallen mit einem fortgeschrittenen
Tumor vor. Nach ausfuhrliche Analyse der Fehler unterbreiteten wir Vorschldge zur
Eliminierung dieser Komplikationen.
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VIHTpaonepaTMBHble MOBPEXAEHUS MPU TPaHCMEPUTOHeaNbHbIX YPONOrUYecKnX
onepaunsx

N. MAVOP, . TMNTAK n M. CHoY

ABTOpbI NpoaHanu3nposaay B 19 cnyyasax MexaHU3M BO3HWUKHOBEHMWS TAXesbIX No6oy-
HbIX MOBPEeXAeHW/ BO BpPeMs MPOBeAeHUS B 06LUEA CNOXHOCTM 238 TpaHCnepuUTOHealbHbIX
yponorunyeckux onepaumii. B xoge 158 RLA, npon3BefeHHbIX M0 NOBOAY 0Nyxonu sindka, B 10
cny4danx 6biv NOBPeXAeHbl Cocyfbl (aopTa, Monas BeHa, MoYeyHble), B O4HOM Clyyae TOHKas
KWULLKa; B OHOM XK€ ciiyvae Npomn3oLL/In NepeBa3Ka 1 nepepeska MoYeToOUYHVKa. Bo Bpemsa paau-
Ka/lbHOM He(hpeKTOMUM B ABYX CyYasax MOBPELUIV MeYeHb W elle B ABYX Cyyasx CeneséHkKy;
B [1BYX Cnyyanx 6buia NoBpeXieHa fieBas NoyveyHas BeHa; B O4HOM C/ly4vae nepeBsi3asivi MOYETOY-
HUK MPOTMBOMOJIOXKHON CTOPOHbLI. BCe MOBPeXAeHWs, 38 UCK/IIOYEHVEM MEPBbLIX NATU Cy4Yaes,
Npon3oLWNN NPU faneKo 3alleflieM OnyxoneBoM npouecce. MNocne aHanmsa oWMO0K aBTOPbl
[aloT pPeKOMeHAaUMM OTHOCUTENBHO TOr0, Kak MOXHO M36eXaTb MoA06HbIX OC/TOXHEHWIA.
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Ultrastuctural Changes in the Nerve
Elements in Chron’s Disease

V. Szab6 and E rzsébet Fehér

Department of Anatomy, Semmelweis University Medical School,
H-1450 Budapest, TGzolté u. 25, Hungary

(Received: November 14, 1989)

Electron microscopic investigations were carried out to study the nerve
elements in the wall of the small intestine in Crohn’s disease, comparing it with
the control. In the ileum of Crohn’s disease only a few synapses were found.
The number of nerve terminals were decreased, as well as that of the vesicle
population in the remaining nerve terminals. Some of the nerve processes were
observed in degeneration. The number of the lysosomes in the nerve cell bodies
increased. Inflammatory cells as lymphocytes, plasma cells, mast cells were noted
in the tola submucosa and in the mucous membrane, their number was also
increased. It is suggested that the immunological effector cells and their products
could be responsible for changing the neuronal elements.

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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0.5x 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 pm2of myenteric and submucous plexuses
for normal and effected areas and was calculated for 100 pm2tissue 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).

Table 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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Fig. 1. Three different nerve terminals synapsing on the same dendrite in the control
ileum. Arrows show the large granulated vesicles of 80 to 120 nm in diameter. Bar
scale = 1 fim
Fig. 2. A part of the myenteric plexus in the control ileum. Arrow points at the synapse
on a dendrite. Bar 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 rini2 (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 bundle of the circular muscle layer in Crohn’s disease. Note that the
nerve fibres (arrows) contain only microtubules and neurofilaments. Bar scale = 1 ,um
Fig. 4. A part of the nerve cell body in the myenteric plexus in the ileum of Crohn’s
disease. Arrows show the large lysosomes in the cytoplasm. Bar 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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Fig.s. A part of the tela submueosa in the ileum in Crohn’s disease. Arrows show the
nerve bundle in a close situation to the inflemmatory cells. LYC = Ilymphocyte;
MC = mast cell; Ly C = lymph capillary. Bar scale = 1pm

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. It 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. It should be borne in mind,
however, that the increasing number of neuronal cell bodies and fibers seen
in Crohn’ 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.
It 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 Anderungen der Nervenelemente
bei CROHNscher-Krankheit

V. Szabé und Erzsébet Fehér

Mittels Elektronenmikroskop wurden die Nervenelemente der Diunndarmwand bei
CHRONscher Krankheit untersucht und mit den Kontrollschnitten verglichen. Bei
CHRONscher Krankheit waren im lleum nur einige Synapsen vorzufinden. Die Zahl
der Nervenfaser hat sich verringert, ebenso wie die Zahl der Vesikulen in den ubrigge-
bliebenen Nervenfasern. Einige Nervenfortsdtze sind degeneriert. In den Nervenzellen
stieg die Zahl der Lysosome an. In der Tela submucosa und in der Schleimhaut sind
entziindliche Zellen, Lymphzellen, Plasmazellen in ebenfalls erhdhter Zahl vorzufinden.
Fir die sich in den Nervenzellen abgespielten Anderungen sind annehmbar die immuno-
logischen Effektorzellen und ihre Produkte verantwortlich.

Y NbTPacTPYKTYpPHble M3MEHEHUS HEPBHbIX 3/1IEMEHTOB Yy CTpajaloLlmx 60/e3Hbo
KpoHa

B. CABO n 3. EXEP

Y naumeHToB, CTpajatlolmx 601e3Hb0 KpoHa, nccneioBany nog 3neKTPoHHbIM MUKPO-
CKOTMOM HepBHbIE 3/1eMEHTbI CTEHKU TOHKOM KULLIKW 1 CPaBHMBAIN Pe3y/ibTaTbl C KOHTPO/bHBIMM.
Y cTpagatowmx 601e3HbI0 KpoHa B NoAB3A0LLHOM KMLLKE MOXHO 6b1/10 BbISIBUTL N1LLL HECKO/bKO
CMHanNCcoB. YMCMO HEPBHBLIX BOSIOKOH YMEHbLUW/OCh, TaK e KaK W YWC/0 Ny3blpbKOB B OCTaB-
LLIMXCS HEpPBHbIX BONOKHaxX. Ha6ntoganack AereHepaLmsi HEKOTOPbIX HEPBHbIX OTPOCTKOB. YMCo
/IM30COM B HEpPBHbIX K/IETKax BO3POC/0. B MoAC/M3NCTOM TKaHW M B C/IM3NUCTON 060/10UKE Bbl-
ABNANNCL BOCMAUTENbHbIE KMNETKW, a TakXe SMM@aTUYecKue, MaasmMaTuyeckne U TyuHble
KNEeTKW, YMCNO WX BO3POCA0. MOXHO MpPeanonoXnTb, UTO WMMMYHOMOrMYECKME KIETKM-
3(hPeKTOpbl U UX MPOAYKTbI OTBETCTBEHHbI 33 WM3MEHEHMs, KOTOpble HACTYNUAN B HEPBHbIX
aneMeHTax.
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Motor Response to Electric Spatial Stimulation
of Isolated Intact and Inflamed
Human Appendix

A. Antall, J. Szolcsanyi2 and L. Bartho3
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23Institute of Pharmacology, Pécs University Medical School,
H-7621 Pécs, Szigeti u. 14, Hungary

(Received: April 23, 1990)

The smooth muscle responses to electric stimulation of intact, slightly or
severely inflamed, isolated human appendix strips were studied. No changes were
noted in the motility of the not inflamed and slightly inflamed appendices,
(simple appendicitis), the preparations responded to nervous stimulation with
contractions of the same size. The smooth muscle contractions were blocked by
atropine, and enhanced by physostigmine, which proves the cholinergic nature
of the innervation.

The severe inflammation (acute phlegmonous appendicitis) reduced also
the contraction and relaxation of the appendix strips. With the advancement of
the inflammatory process, the decreased motility of the appendix can play an
in vivo role in the rapid progress of the process.

Introduction

It 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. 1A). It 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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Fig. 1. Changes in motility of isolated longitudinal smooth muscle preparations of human

appendix on electric spatial stimulation. Recordings from preparations A: in normal

Tyrode solution; B: in the presence of 1 /iM/1 atropine sulphate. N: from an intact

appendix; S: from a simple appendix; P: from a phlegmonous appendix. Stimulation
parameters: 40¥, 0.1 ms; 1 Hz: 60s; 5.20; 20s

(5)

Fig. 2. The contraction of isolated longitudinal smooth muscle preparation of human

appendix due to electric spatial stimulation. W hite columns: in normal Tyrode solution;

Hatched columns: in the presence of 0.25 pM/1 physostigmine (x + SE). Over the columns
in brackets the number of prejiarations are shown
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Part B of Fig. 1shows 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. 1B, 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.

mN ¢ 20 Hz

TTlerereeeeeeeeeesb

0,
001 %

002 t

y oxo -

003 i

Fig. 3. The relaxations of isolated longitudinal smooth muscle preparations of human

appendix due to electric spatial stimulation in the presence of 1 pM. atropine sulphate.

Responses of the preparations slightly inflamed (simple appendicitis) (white columns)
and those obtained from phlegmonous appendix (hatched columns) (x + SE) P 0.5

It can be stated that with the advance of the inflammatory process,
not only contractions but also relaxations decreased in our preparations. It 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 wellas 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.
It 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. It 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.

It 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 entzindeten
isolierten humanen Appendix gegebene motorische Antworten

A. Antal,J. Szolcsanyi und L. Babtha

Die mit elektrischer Raumreizung ausldsbaren Glattmuskelantworten wurden an
intakten bzw. schwer entzindlichen, isolierten, humanen Appendixstreifen untersucht.
Die entzindungsfreien und die eine milde Entziindung aufweisenden Appendizes (Appen-
dicitis simplex) zeigten keine M otilitditsdnderungen die Préparate antworteten auf die
Nervenreizung mit Kontraktionen mit identischer GroBe. Die Glattmuskelkontraktionen
wurden durch Atropin blockiert und durch Physostigmin gesteigert, welche Umstdnde
den Cholinergeharakter der Innervation bestatigen.

Durch schwere Entzindungen (Appendicitis acuta phlegmonosa) wurden auch die
Kontraktion und die Relaxation der Appendixstreifen verringert. Die M otilitadtsverrin-
gerung des Appendix kann mit der Fortschreitung des entzindlichen Prozesses in dem
raschen Progredieren des Prozesses in vivo eine Rolle spielen.

[BuratesibHble peakuMM MHTAKTHOTO W BOCMAIEHHOrO W30/IMPOBAHHOIO
YesIoBEYHECKOIo anneHAnKCa Ha 3/IEKTPUYECKOE MPOCTPaHCTBEHHOE pasfpaXeHue

A. AHTAN, 4. CONYAHW n N. BAPTO

Ha WHTaKTHbIX, Cferka WM CUMIbHO BOCMA/IEHHbIX W30/IMPOBaHHbLIX Yes0BeYecKMX
anneHaMKcax usyvanu peakuyn rnajkux Mblll, Bbl3BaHHbIE 3/1EKTPUUECKUM MPOCTPAHCTBEH-
HbIM pasfpakeHVieM. B ABUraTe/lbHOW aKTUBHOCTU MHTAKTHbIX UM Clierka BocnaseHHbIX Mosoc
anneHamKca (NPOCTOI anmneHAUUMT) OTKMOHeHUIA He HabMlofany, Ha pasfpaxkeHvie Hepsa npe-
napaTtbl OTBEYa/M COKPALLEHUAMMW OAVNHAKOBOM CuMbl. COKpaLLEHNs TNafKnUX MbiLll, 6/10KUPO-
Ba/INCb aTPOMNUHOM, (IU3OCTUIMUH XKe UX YCUIMBAS, YTO J0Ka3bIBAET XOMMHEPrMUeCKnii Xapak-
Tep WHHepBauyu.

CwvnbHoe BocnasieHne ((herMOHO3HbIA anneHAMUMT) YMeHbLIANO CU/Y COKpALLeHWst U
paccnabneHns MosiocoK anneHauKea., YMeHblUeHWe ABUraTeNbHOM aKTUBHOCTM anmneHavKcea
C MporpeccMpoBaHMeM BOCNAIMTENILHOMO Mpouecca in Vivo MOXeT urpaTb posib B GbICTPOM
pasBuUTUM NpoLiecca.
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The potentials of CO, Laser in the Surgery
of the Liver, Biliary Tract and Pancreas

T.Toeth and J. Batorit
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H-1096 Budapest, Nagyvarad tér 1, Hungary

(Received: January 3, 1990)

The Nd:YAG and CO02laser can be used with benefit in the surgery of the
liver, biliary tract and pancreas. The Nd:YAG laser is most suitable for cutting
parenchymatous organs, as e.g. the liver. In biliary surgery the C02laser can be
recommended. Based on their 12 cases, authors discuss the applicability of C02
laser.

Fiedler et al. [5] were the first to use CO02 laser for liver resection.

In their experimental study, Meyer and Haverkampf [10] performed
liver resection with a combination of CO2and 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 C02laser 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 CO02 laser. In his opinion, C02
laser is very appropriate for this purpose, because there is no bleeding during
transection of the sphincter asthere is neither postoperative, or later scarring.

Acta Chirurgica Hungarica 32, 1091
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Skobelkin et al. [13] carried out 23 transduodenal sphincterotomies by
using C02 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 TLSQ type
CO2laser 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 1shows our cases with laser operations of the liver, pancreas and
bile ducts.

Table 1

The use of C02laser in the surgery of the liver,
biliary tract and pancreas

Liver operations

No. Diagnosis Operation Xo.
1 Benign hepatic tumour Liver resection
2. Hepatic cyst Excision  evaporation 1

Biliary operations

1 Cholelithiasis Cholecystectomies 4
2. Choledocholithiasis Choledochostomies 3
3. Pancreatic tumour

(mechanical icterus) Cholecystoduodenostomy 1
4. Pancreatic tumour

(mechanical icterus) Cholecystojejunostomy 1

Pancreatic operations
1 Pancreatic cyst Cystojejunostomy 1

Total 12
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Fig. 1. CT scan of the cyst in the right hepatic lobe of a female patient, 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 C02laser. Figure 1shows 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 C03laser 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 C02and 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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Fig. 2. T-tube cholangiography of a 72-year-old female patient 12 days after chole-
dochostomy

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 C02laser and the Nd:YAG laser
can be recommended for pancreatic surgery [1, 7, 8]. In our own case, C02
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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Mdaglichkeiten tics C()2-Laserstrahlas in tier Chirurgie der Leber,
tier Gallenwege und des Pankreas

T.Téth und J. Batobfi

Die Laser Nd:YAG und CO02kdénnen in der Chirurgie der Leber, der Gallenwege
und des Pankreas eine vorteilhafte Anwendung finden. Nd:YAG eignet sich sehr gut zur
Inzision parenchymatdser Organe (z. B. Leber). In der Chirurgie der Gallenwege empfiehlt
sich der Einsatz des CO,-Lasers. Aufgrund der eigenen 12 Fallen finden die Anwendungs-
maoglichkeiten des C 02Lasers eine Besprechung.

Acta Chirurgitsa Hungarica 32, 1901



44 H. Téth et al. : CO,, laser in the surgery of the liver biliary

Bo3moxkHocT CO,-nasepa B XMPYPrvn MEYEHN, XXeNUHbIX MyTel 1 NOAXKENYA0UHOM
Xenesbl

T. TOT u N. BATOP® WU

Nasepbl Nd: YAG 1 C02 nMeloT npenmMyLLecTBa Npy onepauusax Ha neyeHu, XenuHblx
nyTax n nompkenynoyHoli xenese. JSlasep Nd: YAO BMonHe roguTcs A8 paspe3aHns napeH-
XMMaTO3HbIX OPraHoB, HanpMmMep neyeHn. na NPUMEHeEHNS B XMPYPTUM XENYHbBIX NYTe MOXHO
pekomeHpoBaTb Co,-nasep. Ha ocHOBaHWWM COGCTBEHHbIX 12 HabnofeHWl aBTopbl 06CYXAatoT
BO3MOXXHOCTb npumMeHeHus CO02-nasepa.
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A Case of Multiple Cholaugiogenic Liver
Abscess Due to Residual Biliary Stone Cured
by Percutaneous Drainage Controlled
by CT and Endoscopic Papillotomy
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The case of a patient treated for multiple cholangiogenic liver abscess due
to residual biliary stone after acute cholecystitis is reported. The multiple liver
cyst was cured by percutaneous transhepatic double drainage controlled by CT
as well as puncture and aimed local systemic antibiotic treatment. The residual
gallbladder stone was removed by endoscopic papillotomy. A similar case has not
been reported so far.

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 11, WBC: 7.6x109I, urine: neg., blood glucose:
130,7 mmol/1, BUN: 7.8 mmol/l, creatinine sed. rate: 178 pmol/l, SGOT:
45 1U/1, AP: 710 1U/1, diastase sed.: 12 1U/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 Il 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 VVater 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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Fig. 1. CT scan of percutaneous transhepatic drain in the projection of segment 111
the liver. On the border of segments VT-VII a nondrained abscess is seen

Fig. 2. CT scan of a drained abscess on the border of the hepatic segments VI-VTI
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Fig. 3. The CT scan shows two percutaneous drains (A and B) as well as the shadow of
the Winslow drain

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 VI 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 V1l 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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Fig. 4. Control CT scan from ten days later. The two large abscesses have healed, with
the drains removed. The third 2 by 3 cm abscess is clearly seen in segment V11

Fig.5. Control CT scan eleven days later. The residual abscess was solved by puncture
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Fin. 6. Control scan after puncture. No change indicating abscess can be noted

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 ofthe accumulated mass of pus and ofthe 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 Gallenweg-Steinkrankheit entwickelten multiplen,
cholangiogenen Leberabszesses

T. Fazekas, F. |I. Towra, M. J. Viljevib und A. Balint

Im dargestellten Fall handelt es sieh um einen, nach akuter Cholezystitis zuriick-
gebliebenen Gallenwegstem, wonach sich multiple, cholangiogene Leberabzesse entwik-
kelten. Die multiplen Leberabzesse wurden mit Komputertomographie gesteuerter,
perkutaner transhepatischer Doppeldrainage sowie mit Punktion und gezielter lokaler
bzw. systemischer antibiotischer Therapie geheilt. Der residuale Choledochusstein wurde
mittels endoskopischer Papillotomie entfernt. Die Darstellung eines d&hnlichen Falles
war weder in der einheimischen, noch in der ausldndischen Literatur vorzufinden.

Cnyqaﬁ n3neyeHNAa MHOXXeCTBEHHOro Xos/laHrmoreHHoro a6cu,ecca neyvyeHu,
BO3HUMKLLUETO nMocne pesmp,yaanoﬁ YKETUHOKAMEHHOM 60Me3Hn, ¢ nomMoLubo
YPECKOXXHOIo ApeHunpoBaHUA, NpoBOAMMOro Mo KOHTPOJSIEM KOMHbIOTOpHOVI,

TOMOFpaCbI/II/I n 3H,q0CKOI'II/I‘-I€CKOI7I nanmanoToMmn

T.hpasekaw,d.u.toayw,m. . BANNbEBUB na.6anuut

ABTOpPbI 3HAKOMAT C UCTOPMEl 60IE3HN CBOErO MaLMeHTa, IeUMBLLIETOCS MO MOBOAY MHO-
YKECTBEHHOI0 X0/TaHIMOreHHOro a6beliecca MeYeHu, BO3HMKLLETO B CBA3W C OCTaB/IeHHbIM KaMm-
HEM >KENUYHbIX NyTeid Moc/ie OCTPOro XOMeUUcTMTa. MHOXKECTBEHHbIV aGeuece nedveHn Gbin M3-
NleYeH C MOMOLLIbI0 KOHTPO/IMPOBABLLErocsi HyTeM KOMMbIOTEPHOV TOMOrpaguy ABOMHOIO Upec-
KOXXHOTO TPaHCrenaTunyecKoro ApeHMpPoBaHusi, NyHKLUM, a TAKXKe C NMOMOLLbIO Lig/leHanpaBieH-
HOrO /IOKa/IbHOrO0 M CUCTEMHOIO /IeUeHUst aHTUOMOTKaMU. PeanayasibHblii KaMeHb KeNUHbIX
nyTeil yaanunu nocpeacTBOM 3HAOCKOMMYECKOV NanuiioToMun. ABTOPbI He BCTPeYasn onuca-
HUS1 NOZOGHOTO CllyYast HU B BEHTEPCKOM, HU B MIMEIOLLECS B MX PacnopsXKeHWn MexgyHa-
pofHO NnTepaType.
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In the recent four years, 8 cases of gastrointestinal angiodysplasia (a.d.)
were observed by the authors. Analysing the conclusions drawn from the patients
course of disease, they found a.d. to be the cause of an unknown gastrointestinal
bleeding, a.d. can be basically diagnosed by angiography. It is often associated
with liver cirrhosis or arteriostenosis. The treatment of a.d. is surgical. The re-
currence and repeated appearance of bleeding can be expected even after a
thoroughly performed 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. It 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].

Acta Chirurgica Hungarica 32, 1991
Akadémiai Kiad6, Budapest



58 F. Ja/cab et al. : Gastrointestinal angiodysplasia
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 1are only estimates,
based on retrospective processing. It 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

Table 1

The clinical characteristics

No. Name (yﬁgfs) Sex Site of a.d. Occlusd;/sza\slgscular
i M.B. 66 female desc. colon aort. sten.
2. Zs.J. 60 male desc. colon
3. K.,T. 41 male fl. lienalis _

4. T.J. 66 female stomach art. scl. o.
6. M.F. 17 male fl. lienalis —
6. K.M. 61 male caecum art. scl. o.
7. J.K. 74 female caecum, jejunum art. scl. o.
8. F.K. 40 female asc. colon —
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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., female patient, aged 74, was treated at the 4th Department of Medicine,
Janos Hospital. The history of her disease started in 1983 by the first less frequent, then
increasingly intensive gastrointestinal bleeding, the cause of which could be revealed
not even by detailed examinations, endoscopic and roentgenological studies. In 1986
she had a cerebrovascular episode associated with hemiplegia. Consequently, the planned
laparotomy was not made. Gastrointestinal bleeding became more and more frequent.
It is to be noted that the bleedings, although producing very severe anaemia requiring
a blood replacement of considerable amount, did not cause circulatory failure or shock.
In October 1988, she repeatedly became anaemic. At the 4th Department of Medicine,
Janos Hospital, mesenteric angiography was indicated for detection of the source of
bleeding. The examination was carried out at the X-ray Diagnostic Laboratory of the
National Institute of Vascular Surgery (Dr. Simonfy).

During mesenteric angiography, in the region of the ileocolic artery, in a 5 cm
region corresponding to the caecum, more intensive filling, and an irregular vascular
structure were noted with the extravasation of the contrast medium (Fig. 1).

Following angiography, operation was indicated. During X-ray the a.d. and the
mobilized caecum were well discernible, moreover blood was also observable in the lumen
of the caecum. Right hemicolectomy was performed (Dr. Jakab). Scrutinizing the ab-
dominal cavity, the stomach and the small intestine centimetre by centimetre, the X-ray
did not reveal any change, there was no evidence of a.d.

On the preparation the ileocolic artery was cannulated and then methylene blue
followed by contrast medium were injected: in the opened caecum, in a region, the size
of a child’s palm, the intensive permanent blue colour indicated the region of a.d. (Fig. 2).
An angiogram was made of the preparation filled with contrast medium: the irregular
submucous vascular structure was strikingly evident (Fig. 3).

Histological study of this region showed abnormally dilated vessels, veins and
arterioles in the sections prepared from the blue-stained regions. The dilatation of the
vessels could decisively be noted in the submucosa, in some regions, however, also in
the mucosa. A thicker vascular lumen was noted protruding into the muscular layer.

The recovered patient discharged from hospital was brought by ambulance after
one month to our department because of gastrointestinal bleeding. After blood replace-
ment, urgent angiography was made. A new angiodysplasia was detected in the jejunum.
At our request, the Seldinger catheter was left there, moreover, being pushed a little
forward, the catheter sort of “pointing” to the 3 cm a.d.

of gastrointestinal a.d.

Estimated
. . Nature, content of blood Diagnostic
Predisposing factor bleeding requirement procedure Outcome
(litre)
hepatic cirrhosis recurrent for 1 year 14 angiography +
alcoholic heapatop. recurrent for more
years 17 angiography recovered
factor VII deficiency 15 months 5 angiography recovered
hepatic cirrhosis 2 months 7 diagnosed at +
autopsy
— acute 45 angiography recovered
— 4 months 11 angiography recovered
5 years 8 repeat agniography recovered
hepatic cirrhosis 2 years 3 laparotomy +
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Fig. 1. Angiography of the superior mesenteric artery: in the region corresponding to

the caecum, the end-branches of the ileocolic artery show a submucous irregular vascular

pattern with a more intensive filling than the environment. Extravasation: contrast
medium has entered the lumen of the caecum

Fig. 2. Blue-stained region, the size of a child’s palm in the caecum. After filling with
methylene blue (via the ileocolic artery)
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Fig. 3. Injection of contrast medium (UROMIROQO) into the cannula introduced into
the ileocolic artery. The picture of submucous a.d.

During operation indigo carmine was injected via the well palpable catheter, which
stained permanently and segmentally the region of a.d., which was resected (Dr. Jakab)
(Fig. 4).

Since the operation the patients has been free of complaints, her bleeding did not
recur, she is under regular control.

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

The 40-year-old female patient was admitted to our clinic due to massive gastro-
intestinal bleeding. During her previous check-ups hepatic cirrhosis had been verified
also by liver biopsy due to her alcohol-dependence having persisted for 20 years, and
varicosity of the oesophagus of 4th degree developed in the lower third of the oesophagus.
Ensuring of a central vein then, anti-shock therapy were started in the patient being in
a state preceding shock on admission. During the urgent oesophago-gastro-duodenoscopy,
the bleeding was found not to be due to the rupture of oesophageal varices, therefore
urgent coloscopy was performed. As a result of the massive blending, the only diagnostic
finding was that the source of bleeding was in the caecum. Based on vital indication,
laparotomy was made: on the free surface of the caecum along the tenia libera, a vascular
glomus, similar to spider’s leg, the size of a infant’s palm, was found the vascular dilata-
tion in the middle of which could be emptied by pressure towards the lumen of the caecum.
Right hemicolectomy was performed.

In the postoperative phase the patient’s bleeding stopped, then, however, gradu-
ally hepatic failure developed and the patient was lost on the 5th postoperative day.

Acta Chirurgien Hungarica 32, 1091



62 F. Jakab et al. : Gastrointestinal angiodysplasia

Fio. 4. A region stained with permanent blue indicates the jejunal a.d. Intravital intra-
operative staining with indigo carmine. Injection into the Seldinger catheter retained in
the femoral artery

Histology verified a.d., at autopsy no other a.d. was noted in the gastrointestinal
region. There was unambiguous evidence of cirrhosis and portal hypertension, the oeso-
phageal varices did not rupture.

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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Table 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 the caecum and jejunum

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

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

Table 3

The treatment of a.d.

Operation Acute: 3 Elective: 4
Right hemicolectomy 3
Left hemicolectomy 4
Ileal resection 1

Complications

Subphrenic abscess
Wound suppuration
Respiratory failure
Recurrent bleeding
Secondary bleeding

I\)-boo|_\|—\

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 1a.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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Fig. 5. Mechanism of development of a.d. (after Boley [5a]). A: normal state; B: com-

pression of the efferent vein; C: submucous venous dilatation; D: onset of arteriovenous

communication ;.E: submucous angiodysplasia with the loss of precapillary sphincter
function

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 ofelectrocoagulation [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:

It seems that a.d. is more and more frequently diagnosed among gastro-
intestinal bleedings of an obscure aetiology.

a.d. isin 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. Jakab, Marta Balazs, S. Kiss und J. Faller

Im Verlauf der letzten vier Jahre wurde in 8 Féllen Nahrungskanal-Angiodysplasie
beobachtet. Anhand der Analyse des Krankheitsverlaufes wird darauf hingewiesen, daf
die Angiodysplasie unter Umstédnden auch eine Ursache einer unbekannten Nahrungs-
kanalblutung sein kann. Die Angiodysplasie kann grundlegend mittels Angiographie
diagnostiziert werden. Zur Grundkrankheit gesellt sich hdufig Leberzirrhose oder Arterio-
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stenose. Die Angiodysplasie erfordert eine chirurgische Behandlung. Mit dem Auftreten
einer erneuten Angiodysplasie und mit einer erneuten Blutung kann auch nach einer
umsichtig durchgefiihrten Resektion gerechnet werden.

raCTpOVIHTECTI/IHaJ'IbHaH aHrmnogmncnnasna
®. AKAB, M. BATAX, L. KUWLW u . ®ANNEP

3a nocneaHvie 4 roja aBTopbl Ha6OAANN 8 CyYaeB aHrMOANCTNA3UM NULLIEBAPUTENBHOTO
TpakTa. lMoc/e aHanMsa NpPoTeKaHWsl 9TOM MATONOrMK Y 6OMbHBLIX OHW MPULLAN K BbIBOAY, YTO
NPUUMHOI aHrMOAMCNA3NN MOXKET BbITh HEM3BECTHOE KPOBOTEUEHME B NLLIEBAPUTE/ILHOM TPAKTE,
[AVarHoCTMPOBaTb aHrMOAMUCIIA3MI0 MOXHO INaBHbLIM 06Pa3oM C MOMOLLbIO aHruorpagmu. Jleve-
Hue 3aboneBaHns XUpyprudeckoe. [axe nocne TLWATENbHO BbINOMHEHHON pPe3eKLMM aHrmo-
AVCMNA3NA U KPOBOTEUEHUE MOTYT BO3HUKHYTb 3aHOBO.
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Percutaneous Cholecysto-Lithotripsy

Cs. Toth

Department of Urology, Hospital of Bacs-Kiskun County,
H-6000 Kecskemét, Hungary

(Received: Apryl 3, 1990)

Experience with the first 40 cases of percutaneous transhepatic cholecysto-
-lithotripsy in Hungary are reported. The indications and contraindications, results
and complications of endoscopic gallstone removal performed with good results
are analysed. The follow-up of patients after PTCL is considered important.

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 e v
As a whole 1 3 4
Mechanical crushing 5 13 18
TJS lithotripsy 2 15 17
Total 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 lcase

Change of laboratory blood tests due to percutaneous stone removal:

Unchanged  Elevated

Leukocyte count 27 13
Erythrocyte 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 -~ 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 2days, 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 - 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 were 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]. It 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.

It 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. Toth

Berichtet wird Uber die im Zusammenhang mit den ersten 40 einheimischen
Féllen der perkutanen transhepatischen Cholezysto-Lithotripsie ermittelten Erfahrungen.
Analysiert werden die Indikationen Kontraindikationen, Ergebnisse, Komplikationen
und Vorteile der erfolgreich durchgefiihrten endoskopischen Gallensteinentfernung. Die
W ichtigkeit der follow-up-Untersuchungen nach der PTCL wird betont.

L'|peCK0)KHOE yOaneHne >XenydHbliX KaMHel
4. TOT

ABTOp 0606LLAET OMbIT, MO/YYEHHbIA B CBA3W C fieueHreM nepBbixX 40 0TeUeCTBEHHbIX Cry-
YaeB YPECKOXXHO TPAHCTenaTUYecKo XON0LMUCTONIMTOTPUNCUN. AHANN3UPYET NOKas3aHUs v Npo-
TMBOMOKAa3aHUsi, Pe3y/bTaTbl, OCMIOKHEHUSI U MPEVMYLLECTBA Y/a4yHO BbINOSHEHHbIX Onepauuii
MO 9HAOCKOMUYECKOMY YAANIEHUIO XeNUHbIX KamHel. CUMTaeT BaXHbIM OTfasieHHoe Hab/oAeHne
3a 60/IbHbIMM, NEePeHeCLUVMI YPECKOXHYH TPaHCrenaTUUecKyo X0MeuncTonmToTPUMNCHIO.
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The report deals with the rupture of a splenic artery aneurysm during
pregnancy by reviewing the pathological course of a patient. Then the patho-
mechanism and differential diagnosis are discussed concerning the aneurysm of
the ruptured splenic artery. Jt is stressed that the chances of survival of the
patient and the fetus depend considerably on early detection and the rapid inter-
vention, this being also interrelated with maternal and fetal mortality.

-rxneurysm of the splenic artery is a rare alteration. It is twice as fre-
guent 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]. Pongracz 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 Molnar diagnosed and successfully operated
an aneurysm in a female patient, aged 47 years [24]. In 1975, Szab6 and
Dzsinich have also published a case of successful outcome [22]. This year,
Szentmiklési and Maraz 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]. Maka 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 Karacsony [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:

o 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].

3 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].

o Mycotic embolization: it is not probable during pregnancy.

o 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).

o 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
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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].

It 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. Hunka, Teréz Csordas und Z. Dohany

Aufgrund des Krankheitsverlaufes eines Patienten findet die wahrend der Schwan-

gerschaft aufgetretene Ruptur des Milzarterien-Aneurysmas eine Besprechung. Nach der
Falldarstellung werden Pathomechanismus und Differentialdiagnostik vom Standpunkt
des intakten und ruptuierten Milzarterien-Aneurysmas ausfihrlich analysiert. Es wird
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betont, daB die Lebensaussichten der Patientin und der Frucht in bedeutendem Male
von der Fruherkennung und dem frihen Eingriff abh&ngen und auch die mutterliche
und fotale Mortalitdt der and dieser Krankheit leidenden Personen damit Zusammen-
hdngen kann.

Pa3spbIB aHEeBPU3MbI Ce/Ie3eHOUHOM apTepun BO Bpemsi GepeMEHHOCTM
P. XYHKA, T. HOPOALW n 3. JOMAHDb

HacTosilan cTeTbs 3aHMMAETCS ClydaeM paspbiBa aHEBPU3MbI Cefle3eHOYHOlM apTepumn
B nepuof 6epeMeHHOCTN Ha OCHOBAHMMW 03HAKOMEHUSI C UCTOPMel 60Me3HN OAHOM MaLMEeHTKW.
Bcnep 3a onvcaHveM AaHHOro criydast 06CYy)KAatoTcs BOMPOCbl naTtomexaHuaMa u anddepeH-
LManbHOWN ANAarHOCTUKM paspbiBa aHEBPM3Mbl Cefie3eHOUHOM apTepun. ABTOPbI NOAYEPKMBALOT,
YTO BbDKMBaHMe 6OMbHOI W NIoAa B3HAYNTE/IbHOW CTEMeHN 3aBUCAT OT PaHHell AMarHocTUKMK
1 6bICTPOro BMeLLATe/IbCTBA, MaTePUHCKash W MiofoBasi CMEPTHOCTb TOXe MOXET ObITb CBsi3aHa
C3TOI naTonorue.
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Virologioal studies were performed for male infertility and repeated abor-
tions. It was found that in about 40% of infertile males infectious adeno- or
herpes simplex virus is present in the semen, while the same viruses are present
in 60% of the cells in a latent form. In the aborted fetuses the same viruses could
be observed as in the father’s cells. Due to semen added to tissue cultures the
latent presence also of other viruses could be supposed. The affinity of adeno-
and herpes viruses to urogenital organs was confirmed by animal experiments,
where a new method was applied for in vivo infection. The close correlation
between viruses and urogenital cells was similarly confirmed by infecting in vitro
human seminal and testicular cells with adeno- and herpes simplex viruses ab-
sorbed by the cells, entering them, moreover replicating in the form of their
components. Based on the results, it was assumed that chronic local urogenital
infections, due to various viruses, may play a role in male infertility and in a
part of repeated abortions by damaging their cells. Applying a Zovirax therapy,
the seminal cells were stopped to be viral carriers and normal function was restored.

-Hwe 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 B 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,
varicellazoster, 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 1shows
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,
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Fig. |. There are some among the numerous greenish autofluoreseent spermia the
head of which fluoresces in a bright yellow colour, since they contain specific viral proteins
which have bound the anti-viral antibodies conjugated with fluorescent stain

Fig. 2. One of the testicles of an animal inoculated in vivo by India ink and sacrificed
after some days is full of India ink granules, but they did not pass on from there. The
contralateral testicle is free of India ink
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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. It s also known that if the fetus or the newborn is infected,
then herpes sepsis develops with severe complications in most cases [10].

It 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 Mé&usen

S. Csata und Gizella Kulcsar

Wegen ménnlicher Sterilitdt und sich wiederholenden Aborten wurden virologi-
sche Untersuchungen vorgenommen. Es wurde festgestellt, daR bei 40% der sterilen
Maéanner in dem Sperma infizierende Adenooder Herpes simplex Viren vorzufinden sind,
wéhrend in 60% der Zellen dieselben Viren in latenter Form anwesend sind. In den
Aborten lieBen sich dieselben Viren beobachten, wie in den véterlichen Zellen. In den
Gewebekulturen konnte man unter Wirkung des Spermas in vitro auch auf die latente
Anwesenheit sonstiger Viren folgern. Die Affinitdt der Adeno- und Herpes-Viren zu den
urogenitalen Organen wurde auch in Tierexperimenten bestdtigt, in denen zur in vivo
Infektion eine neue Methode zur Anwendung kam. Ahnlicherweise wurde auch die enge
Wechselwirkung zwischen den Viren und den urogenitalen Zellen nachgewiesen, so daR
humane Samen- und Hodenzellen in vitro mit Adeno- und Herpes simplex-Viren in-
fiziert wurden, die sich an die Zellen adsorbeierten, in diese eindrangen und sieh in Form
ihrer Komponenten sogar replizierten. Aufgrund der Ergebnisse wird die Ansicht ver-
treten, daB die durch die verschiedenen Viren verursachten, chronischen urogenitalen
Lokalinfektionen durch Schéadigung der Zellen — in der mannlichen Sterilitdt und in
einem Teil der sich wiederholenden Aborten eine Rolle spielen kénnen. Unter Wirkung
der angewandten Zovirax-Kur wurden die Betroffenen von ihrem Leiden befreit — d. h.,
daB sie von hier an bereits keine Virentrdger waren — und in den Samenzellen stellte
sich die Normalfunktion wieder her.

WccnepgoBaHue BUPYCOHOCUTENIbCTBA B YE/N0BEYECKMX CrepMaTo3onpax N KreTKax
CEMEHHUKOB MbILLIN

. YATA n I'. KYNbYAP

BbINONHANNCL BMPONOrMYECKME UCCNEA0BaHUA B CBA3W C MYXCKWM 6ecnaoguem u no-
BTOPHLIMM a6opTaMu. Y CTAaHOBWUU, UYTO MpuUMepHo y 40% cTpajalowmux 6ecnnofuemMm My>XuuH
B crepMe 06Hapy>XMBaeTCcs 3apasHblil afeHOBMPYC MNU BMPYC NPOCTOrO repneca, NpuUYem Te xe
camble BMPYChl B NaTeHTHOI dopme HaxoasTcs B 60% KneTok. B a6opTUBHOM MaTepuane o6Ha-
PY>XWUBaNW Te Xe BUPYChl, 4TO M B KNeTKax 0TUA. B TKaHeBbIX KyNbTypax in vitro npu Bo3geii-
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CTBUW CMEPMbl MOXHO 6bI/10 BbISIBUTL /TATEHTHOE MPUCYTCTBUE TaKXKe U APYrUX BUPYCOB. Ad-
(OMHHUTET YPOreHTUTaNIbHbIX OPraHoOB K afeHO- M repreTMuUeckum BuUpyca MOoATBepanSIach
TaKXe U B 9KCMEPUMEHTAX Ha XXMBOTHbIX, B KOTOPbIX aBTOPbI NPUMEHUM HOBbI METOA ANst 3a-
paxkeHus in vivo. MoaTBepaWAM TaKXe TeCcHOe B3aMMOfEeViCTBME BMPYCOB W YPOreHUTa/IbHbIX
KNeTOK, 3apaxkasi B YC/IOBUAX in Vitro 4eooBeyeckue CrepmaTosoufbl U KNEeTKM CEMEHHWKOB
afIeHOBUPYCOM 1 FepreTUUecKM BUPYCOM, KOTOPble abCopbUpPOBanNCh Ha KNeTKax, MpoHUKanu
B (pOPME UX KOMMOHEHTOB. Ha OCHOBaHMM MO/YYeHHbIX Pe3y/bTaToB aBTOPbI MosaratoT, YTo
XPOHUYECKAs MECTHas!, YPOreHUTaIbHas MH(EKLUMSA Bbl3BaHHasA Pa3/INUHbLIMU MBUPYCAMU, MOXKET
urpaTb posib B GeCNOANM B OfHOM 4acTX MOBTOPHLIX aGOPTOB MyTeM MOBPEXAEHUSI K/ETOK.
Mocne Kypca fleueHns 30BMPaKCcoM MpeKpallanocb BUPYCOHOCUTENBCTBO B CEMEHHUKOBbLIX K/eT-
Kax W BOCCTaHaBNMBaaCh UX HopMasibHas yKLWS.
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Sonographic Scan of the Normal
and Pathological Endometrium

K. Patail, Z. Harkanyi, Zsuzsa Jakab2 and Z. Vigvari2

J2nd Department of Obstetrics and Gynaecology and department of Radiology,
Semmelweis University Medical School, 1082 Budapest, Ull6i Gt 78, Hungary

(Received: February 14, 1991)

The cycle-dependent sonographic signs of the endometrium in healthy
women, the morphological picture of the endometrium in the menopause as well
as in tumorous changes are reviewed. The importance of sonography is pointed
out in screening the pathological changes of the endometrium. The examination
of the endometrium may provide useful supplementary data also to treating
infertile patients. Transvaginal sonography may essentially enhance the precision
of the method.

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. Longitudinal section of the uterus. The myométrial border is indicated by arrows

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 28-year-old woman. On day 8, the endometrium can be visualized as a 8 mm echodense strip,
on the 14th day, an echo-poor ring is developing, it becomes increasingly thicker, it is 18 mm on day 34. The last
scan was taken on the day prior to her period
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Scan 3. The cycle of a woman, aged 21. On the 13th day, the endometrium cannot be

differentiated from the myometrium, on day 16 it can be visualized, being 7 mm. The

echo-poor ring can be seen clearly on the 19th day, the thickness of the endometrium
being 19 mm

Scan 4. Uterus of a 56-year-old woman having been in the
menopause for 6 years. The endometrium can be visualized
as a 2 mm echodense strip

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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Scan s. Woman, aged 66. The endometrium
has thickened, it is 20 mm, however with the
echo-poorring being clearly discernible. Patho-
logical processing: superficial adenocarcinoma

Scan 6. 42-year-old woman with a consider-

ably thickened endometrium of inhomoge-

neous structure, almost filling the uterus.
Histology: in situ carcinoma

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 16patients 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 myomeétrial invasion [9].

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

It 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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Total parenteral nutrition has been advocated for nutritional support of
patients with proximal small bowel fistula. Data on the direct effects of different
nutrients on upper gastrointestinal secretion are controversial. Therefore, we
examined the effects of glucose, amino acid, fat and mixed parenteral solutions
on gastric juice secretion, hydrochloric acid and pepsin content, duodenal juice
secretion, and pancreatic protein, amylase, bilirubin and bicarbonate content in
thirty rats with chronic gastric and duodenal fistulas.

Gastric secretion was increased by glucose solution (D10W) and by amino
acid solution (5% AA) (13% and 12% increase respectively) but not to significant
degree by fat emulsion (2% F). Both D10W and 5% AA caused comparable
increase in hydrochloric acid secretion (D10W: -(-34%; 5% AA: -f-28%) and the
pepsin secretion (DIOW: +37% ). The single infusion of hypertonic glucose, amino
acids and fat were associated with decreases in duodenal fistula volume (p < 0.05)
or content output. Mixed nutrients decreased both gastric secretion (volume:
—28%; HCl: —19%; pepsin: —65%) and duodenal juice volume (p < 0.05),
protein and amylase content (p < 0.05). The elevated bilirubin in reduced volume
of duodenal juice caused by mixed nutrients may be responsible for bile sludge
formation. This study indicates that the use of parenteral nutrition can provide
full nutritional support while decreases the fistula output.

Introduction

Total 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].

Acta Chirurgica Hungarica 32, 1991
Akadémiai Kiad6, Budapest



102 E. Dardai et al.: Effect of different intravenous nutrients

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 halothane 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,

Fig. 1. Schematic illustration of gastric and duodenal catheter system for separate
collection of digestive 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 DOV + 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 wastitrated 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 DIOW 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

Fig. 2. Percentage of change in mean 12-h-gastric secretion under infusions of 10%
dextrose (D10W), 5% amino acids (5% AA), 2% fat (2% F) and mixed nutrient
(DIOW + 5% AA + 2% F) solutions. (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 1I).
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Fig. 3. Percentage of change in mean 12-h-duodenal fistula output under infusions of
10% dextrose, 5% amino acids, 2% fat and mixed nutrient solutions

Tabte |

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

Control LR D.W 5%AA P cwan + Do E
Glucose 8.9 6.8* 10.5 6.8* 6.3* 8.3
(mmol/1) + 043 + 0.29 + 1.36 + 0.28 + 0.36 + 1.22
Glucagon 617.6 719.9 694.9 4715 1203.6 1016.8
(pg/ml) + 1100 P 1771 + 249.9 + 1445 + 3076+ 2248
Insu_lin_ 49.4 28.2 21.3 25.0 34.5 34.0
(fixJjml) . 41 . a8 : 33 . 26 s 66 & 40
FFA 0.71 0.65 0.60 0.70 0.80 0.30*
(maequ/1) + 0.05 + 0.19 + 0.14 + 011 i 0.13 +0.05
Creatinin 57.5 57.5 53.0 53.0 61.8 70.7
(rmol/1) + 26 + 26 : 44 . 26 + 26 s+ 17
BUN 8.2 8.1 6.9 10.2* 7.7 11.9*

(mmol/1) + 043 0.93 12 0.96 . 114+ 192

I+
I+
I+

+ SEM, *p < 0.05
(FFA = free fatty acid; BUN = blood urea nitrogen; LR = laetated Ringer’s; D1OW =
= 10% dextrose; 5% AA = 5% amino acids; 2% F = 2% fat)
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Table Il

Urine output and nitrogen excretion

LB. Diow 5%AA 2%F DIOW + 5%AA + 2F%
Urine 19.6 24.8 20.5 18.9 15.2
(ml1/12 h) + 2.4 + 42 + 26 + 34 + 22
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 D1IOW
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
ofamino 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. It 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]. It 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. It 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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Authors report on the revascularization resulted by noninvasive and
invasive interferences carried out 6-9 months after surgery and on the improve-
ment of functional status of 56 postinfarction patients with recurrent angina
pectoris. They conclude that recoronarography performed in 12 patients revealed
diminished patency rate as compared to the estimated rate, especially in those
cases, where complete revascularization was considered to have been carried out.
Ejection fraction, wall motion score by ventriculography and echocardiography
did not seem to improve significantly. However Dipyridamol Thallium scinti-
graphy showed marked improvement in perfusion in all cases. NYHA functional
status noticeably improved in the re-examined patients.

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
revascularization.

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.
It 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 | shows the patients’ age, sex distribution, MI localization and

NYHA functional state.

Table |

Preoperative clinical data

Ne Sex Age Preop MI NYHA  stage
F M ant ant-lat post 1. 1. V.
se 7 49 38-67 31 20 6 21 33 2
mean:
62.5

Ne: number of patients, Preop MI: preoperative myocardial infarction,
ant: anterior, ant-lat: anterolateral, post: posterior NYHA: New York Heart

Association

On Table I1. risk factors and associated diseases are shown. Table I11.
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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Table Il

Risk 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%)
Table Il
Diskynetic score Preop EE Echocardiography finding
Extent of IHD ESP/EADS (%) (%) hypokynesis  akynesis paradox
mean mean
1 vessel disease 8/56 24 32 28 41-44 42.5 5/8 2/8 18
double vessel d.  38/56 21 30 25 35 -45 40 31/38 5/38 2/38
triple vessel d. 8/56 18-24 2 29 -38 345 3/8 4/8 18
LM stenosis 4/56 16-25 20 29—36 325 14 14 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 snhared: according to the
results of our previous experiments—e.g.: with single venous cannula—with
a flow of 2.5-3 /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 at 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 g.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 I1. 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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Table IV

Ejection fraction found preoperatively and at reinvestigation (12 pts)

Preop Reinvest

Pts Sex 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

Table V

Clinical data, surgical solution of reinvestigated patients
Diskynetic score
Extent of IHD Ne Mode of revasc preop postop

(mean, %)

Double vessel

Disease 3/12 LIMA +- 2 vein grafts 25 24
Triple vessel

Disease 7/12 LIMA -} 3vein 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

Acta Chirurgica Hungarica 32, 1991



F. Tarr et al.: Coronary artery revascularization 115

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.

It 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 seemto 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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Between 1979 and 1983 a total of 106 patients with carcinoma of the
cervix and 63 with that ofthe uterine body were treated. The irradiation treatment
of the patients was carried out by after-loading, with Curietron equipment using
137Cs. Since no reports have so far been published in Hungary on a patient material
treated by the above method and with caesium isotope, it seems worthwhile to
review the material. Our report is concerned with parameters which enable the
assessment of the after-loading method. In cervical carcinoma a five-year survival
rate of 69.4% was found, with the same in uterine carcinoma being 69.8%. It
should be noted that data referred to all stages in the given tumour. The tumour-
free state of the surgical preparations was also examined, and finally, postirradia-
tion complications are also reviewed. Based on our results, the intracavitary Cs1¥
after-loading is considered by us to be one of the safely and efficiently used proce-
dures in the irradiation treatment of cervical uterine carcinoma.

Material and method

T he CGR MeV Curietron after-loading equipment using 13@Cs 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.

Fig. 1. Distribution of stages in cervical cancer

Fig. 2. Distribution of stages in uterine 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 11/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 Il or 11/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 | 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

Table |
Stage Survival in uterine cancer (years)

0.5 1 2 3 4 5

® 34/34 33/34 33/34 33/34 33/34 33/34

% 100.0 97.1 97.1 97.1 97.1 97.1
1 e.n 57/61 9/51 42/61 38/61 35/61 29/61
o/ 93.2 80.3 68.8 63.3 57.3 47.5

m e/n 6/8 4/8 2/8 1/8 1/8 1/8
% 75.0 50.01 25.0 12.5 12.5 12.5

v eln. 2/3 1/3 0/3 0/3 0/3 0/3
% Cifi.T 33.3 0.0 0.0 0.0 0.0

-1V eln 99.106 87/106 771106 721106 69/106 63/106
0/ 93/4 82.1 72.0 67.9 65.1 59/4

the merit of 13Cs after-loading that the best results can be found in the
earlier stages (97.1% survival rate). From stage Il onwards, there is a great
decline in survival rates, amounting to 47.5% for five years. The trend of
deaths suggests that stage 1l 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 K{'s after-loading in stage Il. The data of our
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Table IT

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

e/n 27/27 20/27 25127 24127 24727 24127

9, 100.0 96.3 92,6 88.9 88.9 88.9

. e/n  15/Ki 13/16  13/10 12/16  12/10 11/10
9% 038 81.2 81.2 75.0 75.0 68.8
m el ¢, 318 2/8 2/8 2/8 2/8
% 750 375 25.0 25.0 25.0 25.0
" eln 212 2/2 0/2 0/2 02 0/2
9%  100.0 100.0 0.0 0.0 0.0 0.0

Ly  ©n 50/53  44/53  40/53  38/53  38/63  37/53

% 94.3 83.0 7575 71.7 717 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 | 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 Il 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 Il/A of uterine cancer, 51 patients
received intracavitary 13@Cs after-loading, similarly to the 32 patients in stages
I/A-11/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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Fig. 3. Tumour-free state of surgical specimens in cervical 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 13Cs 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.

3* Acta Chirurgica Hungarica 32, 1991



124 S. Csomdr et al. : Treatment experiences with intracavitary

Fig. 4. Tumour-free state of surgical specimens in uterine cancer

complication o 5 10 95 100%
small intestinal
ulceration > 1 0.9
anterior wall =2 19
ulceration of the rectum "-
vesicovaginal fistula > 1 0.9
rectovaginal fistula > 1 10

tumour -free n =101 II 95.3

Fig. b. The frequency of various complications after 1300s after-loading irradiation in
cervical cancer patients
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Fig. 6. The frequency of various complications after Cs137 after-loading irradiation in
uterine cancer patients

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 13Cs 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 coneerned with the issue acknowledge that the 13(Cs 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 13Cs 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 Goéteborg 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 13Cs 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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Two cases of mesenteric desmoids observed after colectomy are reviewed.
In one of them the familial polyposis had been known, in the other familial history
could not be proved. Fibrous change prevented making of the planned Kock
reservoir.

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. |. 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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Fig. 1. The moderately cell-rich, fibromatous tumour infiltrates the adipose tissue

Fig. 2. Note the infiltration by the tumour tissue of the striated muscle of the abdominal
wall, too, in the form of irregular bands. The picture illustrates clearly why is it so difficult
to excise the tumour completely

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, ahard 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-
Iytic 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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The intravesical BCG effect in 98 patients with superficial bladder tumour
after TUR was followed by the lymphocyte transformation test (LTT) and the
staphylococcus phagocytosis test of m vitro washed leukocytes. The results have
confirmed the immunostimulating and hence anti-tumour effect of intravesical
BCG. The beginning and the duration of the stimulation effect were defined and
the necessity of maintenance treatment was verified. Authors consider monitoring
of the cellular immune response suitable for the continuous follow-up of the BCG
effect. Comparing the tolerdlde side-effects with their favourable therapeutic
results, BCG is considered to be suitable for the prevention of recurrences in
treating superficial bladder tumours.

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]. It 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.

Table |

The most important data of our 38 patients

No. of Males: 24 Females: 14 Total: 38
patients

Superficial Primary 29 Recurrent 9
bladder tumour Single 28 Multiple 10

Follow-up time

(months) 6-18 Mean 12
Stage/grade TaGj IS i'A 5
g2 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).

Fig. 1. Change in the stimulability with PH A of lymphocytes due to BCG treatment

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 I, the light microscopic picture of cells produced
due to PHA and BCG in Fig. 3a-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 I11).

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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Fig. 2. Change in the stimulability of PHA of lymphocytes during BCG treatment and
subsequently in the function of time

Table 11

Distribution of side-effects in 38 patients with bladder tumour
treated with intravesical BCG

Frequent micturition 23
Haematuria 14
Dysuria 12
Fever 10
Articular pain 6
Flu-like @
Pyuria 7

Suspension of treatment
because of severe symptcmis

w

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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Fin. 3a. Note the giant blast cells, arising due to BCG treatment

Fig. 3b. Among the small lymphocytes, polynuclear blast 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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Fig. 4. Fight microscopically lymphocytes with fragmented nucleus are noted produced
by BCG overdosage

Table lit

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

Total number of patients: 38

Recurrence within Free of

one year recurrences
12 (31%) 26 (69%)
9 C?5%)

Reduced

PH A stimulability

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 K-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

Fig. 5. Change of the phagooytosing ability of polymorphonuclear cells due to BCG
treatment

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, the technique of proximal
selective vagotomy used by the authors is reviewed in stages. They consider
pyloroplasty justified to perform only in complicated cases (bleeding, perforation,
stenosis) for preventing complications. Based on their results (mortality rate:
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 ofall 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
[1, 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.

Stage |. 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.

Acta Chirurgica Hungarica 32, 1991



J. Batorfi et al.: Technique of extensive proximal selective vagotomy 143

Fig. 1. Stomach stretched by using the Boas probe. Latarjet nerve of the anterior
wall and its craw-foot-like branching. Starting of denervation on the anterior wall
of the stomach

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 Il. 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 111 and 1V of a stenosed duodenal ulcer, too, when it is pointless to per-
form an organ-preserving operation because ofthe marked ectasia, the definitive
impairment of the stomach musculature.

Stage Il1. 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-

Fig. 2. Isolation of the vagus trunks. The line of skeletization of the greater and lesser
curvatures as well as of the 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

Fic. 3. The stomach leafed through upwards. The posterior Latarjet nerve. The beginning
of denervation on the posterior wall of the stomach

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. It 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. It 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 halfto 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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Fie. 4. Reperitonization and fundoplication of the lesser curvature

perforation or mural necrosis occur into the closed lumen of the stomach, which
S0 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, making
permanent the physiological His’angle. It 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 111 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.

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].

Fig. 5. Localization of a bleeding ulcer of the posterior wall from longitudinal antro-
duodenotomy
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Fig. 6. Laurel-leaf-shaped excision of the perforated ulcer

Fig. 7. Jaboulay’s pyloroplasty (antroduodensotomy)

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

Table |

Distribution according to indication of patients operated by PSV
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 | to Il of Visick’s classification [3].
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The effect of orchiopexy performed before puberty on the testicular ultra-
structure in sexualy mature infertile men have been levels, as well as an analysis
of permogram and karyotype was carried out. It was found an elevation of FSH
and LH, while T levels were decreased. Disturbances in the ultrastructure of all
testicular cell types-germ, Sertoli and Leydig cells are related with the smooth
and rough endoplasmic reticulum and mitochondria as well. It is concluded that
the application of orchiopexy in 8-10 years old cryptorchid boys have no curative
effect on the 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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Tabie |
Testosterone FSH LH
ng/ml mXJ/ml muU/ml
Control (average) 476.6 10.31 7.61
Patients Age Age of
operation
LAR. 10 364 39.5 16.7
2. S.G. 9 93 50.4 19.5
3.D.V. 10 125 65 24.8
4. AF. 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% 0s04 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
Opton 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 B 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. If 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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Fia. 1. Spermatid in cap phase without any contact with Sertoli cells, x 7000
Fig. 2. Pyknotic nuclei of the degenerating germ cells (arrows). Sertoli cell cytoplasm
is vacuolized. X 3000
Fig. 3. Sertoli cell cytoplasm with dilatation and hypertrophy of SER and RER.
X3000
Fig. 4. Network appearance of Leydig cell cytoplasm and degenerating mitochondria
(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. It 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 isrespon-
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
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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.

10.

11.
12.

13.

14.
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Thirty-three patients with pyogenic liver abscess were treated by per-
cutaneous transhepatic puncture or permanent drainage between the period of
1, January 1985 and 31, December 1990. The closed puncture or drainage resulted
in the complete recovery of 26 patients (26/33 = 78.8%). Surgical intervention
was made 6 + 5 days following closed drainage in 7 cases (7/33 = 21.2%). After
percutaneous intervention complications ensued in four patients (4/33 = 12.1%).
one patient died (1/33 = 3%). Solitary abscess occurred in 24, while multiple
in 9 patients. Based on the authors’ experiences, they consider the closed per-
cutaneous puncture, or drainage guided by computed tomography—provided that
proper shills and facilities are available— them does not enable in all cases the
precise preoperative diagnosis even despite its richness of detail. In order to reduce
uncertainties and to establish an accurate diagnosis, Herbert et al. [13], McCorrcel
etal. [6] and Perera et al. [22] proposed three criteria to be met before establishing
the diagnosis of pyogenic liver abscess. According to the authors the conditions
for accepting these criteria can be summarized as follows:

1. On the US examination of the liver, echo-free or echo-poor regions can
be seen with increased background echoes. CT verfies an inhomogeneous, circum-
scribed or irregular-shaped, blurred focus of finely deformed contours being
hypodense in contrast with the environment. On administration of contrast
medium, the change is surrounded by a hyperdense border, and other causes for
the above change can be excluded.

2. Verification of the presence of pus (by percutaneous puncture or surgery)
from the liver biopsy.

3. The negative result of serological tests characteristic of amoebic infection.

CT and US examinations have opened up new vistas not only in establishing
diagnosis but also in the management of the disease. The closed percutaneous
an effective method in the management of liver abscesses.

Liver 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: 0.3to 0.7 mm). In case of successful puncture, attempts are made to
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Fig.1l. Tomogram with the densities ofthe three “marker” metal needlesplaced on the skin

Fig. 2. Puncture of a solitary abscess in segment VIl of the liver (tomogram of the
same patient)

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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Fig. 3. Dual drainage of an abscess, 11x6 cm in size, in hepatic segments V, VI and VI
(tomogram)

Fig. 4. The position of drains on a tomogram

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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Fig. 5. Localization of drain tubes in a lateral view tomogram

Fig. 6. Tomogram of a multiple cholangiogenio liver abscess. One of the large abscesses
in segment IV is drained

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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Fig. 7. Catheter introduced into another abscess in segment VII. (Drainage of the two
largest abscesses were performed simultaneously)

Fig. 8. A small abscess still not integrated into segment 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 1).
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Fig. 9. Control tomogram taken 11 days later. The two large abscesses have healed, the
drain tubes were removed. The small, not yet healed abscess in segment V has been
aspirated by puncture

Fig. 10. Removal of drain tubes without any sign of the presence of abscess after puncture.
The patient has recovered, regular tomogram

More than two-thirds of the abscesseswere 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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Table |

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

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

Biliary duct Cholelithiasis 6 16.2
Choledocholithiasis 8 24.2
latrogenic bile duct stenosis 1 3.0 69.8
Stricture of papilla of Vater 2 6.1
Chronic pancreatitis 2 6.1
Tumour of pancreatic head 1 3.0
Liver cyst suppuration 2 6.1
Suppuration after liver
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
Hepatic artery Sepsis (extraction of carious
teeth) 1 3.0 3.0
Unknown Unknown 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 I1).

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 111).

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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Tabte Il

Results of bacteriology and cytology

(n = 33)
No. of isolated bacteria Patients
Absolute no. %

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 -|-tumour cells 1 3.0 3.0
TOTAL 33 100.0 100.0

Tabte Il

Types and the number of occurrence of bacteria

Types of bacteria Absolute number of occurrences

Gram-negative Escherichia coli is
Pseudomonas aeruginosa 13
Proteus mirabilis
Proteus morganii
Enterobacter
Bacteroides
Not classifiable accurately

NN W ©

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

N Ol gl O N = O

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 1V).

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

Types of interventions and abscesses, complications and mortality

(» = 33)
Type of intervention PaAtti)eS.nt T)% ggﬁg&f ,?Abjﬁ?;fe Complication
Therapeutic drainage 13 39.4 8 5 4
Therapeutic puncture n 33.3 u — —
Preparatory or diagnostic
puncture or drainage 9 27.3 5 4 —
TOTAL 33 100.0 24 9 4(12.1%)
Table V

Causes, types and distribution of operations

Cause of operation Type AD;)SSE:BEJ Ir?g. %
Tumour cells at cytology Lobectomy of left side 1 3.0
Persisting abscess cavity  Atypical wedge-resection 2 6.1
Multiple abscess External 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

Mortality

1(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,

after

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

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 ofeffective treatment. . .”,
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. It 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.
Ifthere 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 ofall of the initial period could be the premature slipping out ofthe
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

6+ Acta Chirurgica Hungarica 32, 1991



172 M. lhéasz et al.: Our experiences with the management of pyogenic liver abscesses

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 unimpaired renal function before the
conception. Complications during pregnancy and the outcome of pregnancy were
studied. There were 5 spontaneous abortions between the 11th and 20th weeks
of gestation, 1therapeutic abortion, 3 stillbirths at weeks 28, 32 and 33, 6 neonatal
deaths at age of 26 to 35 weeks, 11 preterm newborns, 35 live births, 9 infants
with intrauterine growth retardation including 4 preterm newborns and 1 fetal
malformation and 2 cases with premature rupture of the fetal membranes. The
pregnancies were complicated with anaemia in 23 cases, with urinary tract infec-
tion in 19, with hypertension in 16, with proteinuria in 12 and with edema in
11 cases. Increase in the serum creatinine value during pregnancy was found in
6 cases. These data indicate that the pregnancy in patients with chronic renal
disease who had normal renal function before the planned conception, is accom-
panied with increased risk for both the mother 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

Table |

Complications during pregnancy and delivery in patients with renal disease

Serum crea- Urinary tract )
Renal disease  Patients Pregnancies* tml?ﬁanmore Hypertension ~ Edema Proteinuria Anemia infection (;ggztiirggl
1,0 mg/dl B P E
CGN 4 5 @ 5 5 3 1
RTR 2%* 1 | 1 1 | 1
PRD 2 3 1 1
CPN 3 6 ) 3 4 4 I 11
CPN + MNE 5 7 1 3 2 1 5 2 2 4
CPN + UTM 7 11 3 @ 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 100 158 (15.8) 421 28.9 31.6 60.5 50.0 21.0

* = pregnancies ended in abortions are excluded
** = this patient is identical with one of the patients with CGN

Abbreviations

CGN = chronic glomerular nephritis, CPN = chronic pyelonephritis, RTR = renal trans-
plant recipient, PRD = polycystic renal degeneration, UTM = urinary tract malforma-
tion, MNE = monolateral nephrectomy, B = bacteriuria, P = pyuria, E = exacerba-
tion of the pyelonephritis, ( ) = number and percentage, respectively, of patients who
were hypertensive before the 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; 1had 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 1)

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%).
It was 1.3 mg/dl in the patient with renal transplant, 21 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, 1in preterm stillbirth, and 1in 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 1)

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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Tabie Il

Outcome of pregnancy in patients with renal disease

Prematurity

Renal disease  Pregnancies kl)‘,'r\{ﬁ S}}'t'h r!\:la\et%_ Afi%or{_ Inté?g\}\irr;ne mallzf%er%a— rEF)etrJ]r%ugfe
death 25009 36wk retardation tion membrane

CGN 10 5 1 1 5* 1 1
RTR | 1 1 1 |
PRD 3 3 1 1
CPN 7 5 1 2 4 4 I 1 I
CPN -I- MNE 7 7 1 2 1 4
CPN + UTM 1 10 1 3 5 4 1 1
MNE 3 3
UT™M 2 2 1
Total 44 35 3 6 14 12 6 9 1 2
Percentage 100 79.5 68 136 318 272 136 204 23 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 1000 g, respectively, furthermore, 2 of them
had birth weights of 1500 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%): 1in a preterm newborn with
stillbirth, 2 in preterm newborns with neonatal death, 1in a term infant with
malformation, and 1in 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
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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-
guency ofboth 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%. It 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].

It 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.
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Analyzing the patient material of 506 patients with gastric resection,
authors deal with the early complication of resection, its diagnosis and treatment.
They review the complications, their frequency and mortality in their own material.
After operations made for tumour, complications occurred more frequently than
after interventions because of ulcer. Total mortality was 10.2%. In order to reduce
mortality they call attention to the possible prevention of complications and their
careful management.

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 112 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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1980 81 82 83 84 85 86 87 88 89

Fig. 1. The number and complication of gastric operations (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 I1.

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

Table |

Analysis of gastric operations (1980-1989)

(n = 506)
No. of cases Deaths
Tumour 218 43.0% 28 12.8%
ventr. 68 (13%) 1
Ulcer I 139 27.6% —
duod. 71 (14%) ]
Perforation 112 22.2% 17 15.2%
Bleeding 37 7.3% 7 19.0%
TOTAL 506 62
Overall mortality: 10.2%
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Tabte |l
Distribution of gastric operations (1980-1989)

Type of operation No. of cases Mortality
Billroth 11 179 35.4% 17 9.5%
Billroth | 77 15.1% 1 1.3%
Subtotal resection 27 5.3% 1 3.7%
Gastrectomy 31 6.1% 4 12.9%
Suture 112 22.2% 17 15.2%
Ulcer ligation 10 2-0% 3 30.0%
GEA 23 4.5% 6 26.6%
Gastrotomy 2 —
Jejunostomy 1 1
Exploratory laparotomy 44 g 79 8 18.2%
TOTAL 506 52

“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 I11.

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

No. of complications
191 (3777)

"Surgical”complication "Non-surgical" complication

93 (Ne37.) 98 (19.37)

MORTALITY :52 (10.27)

Fig. 2. Analysis of surgical complications (1980-1989)
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Table 111

Early complications of gastric operations (resections)

=W N

. Wound suppuration, disruption

. Duodenal stump insufficiency: early, late (2-3%)
. Fistula formation

. Postoperative bleeding (1%)

intragastric, intraabdominal

. Postoperative pancreatitis, pancreas necrosis (1%)
. Anastomosis insufficiency (1-2%)
. Postoperative obstructive jaundice (0.6%)

primary, secondary

. Postoperative passage disorder (2%)

. Retrograde intussusception

. Torsion of the gastroenteroanastomosis
. Postoperative enteritis necrotisans

Table IV

Analysis of “surgical” complications

No. of cases: 93 No. %

Wound suppuration, disruption 28 30.0
Passage disorder 28 30.0
Anastomosis insufficiency 15 16.1
Duodenal stump insufficiency 10 10.7
Intraabdominal abscess 3 3.2
Postoperative pancreatitis 3 3.2
Pancreas fistula 2 21
Suture insufficiency (perforation) 2 21
Postoperative bleeding 2 21
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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Table V
Analysis of lethal complication

(n= 5

N
B

* Cardiorespiratory insufficiency

* Duodenal stump insufficiency

* Hepatorenal insufficiency

* Renal insufficiency

* Infarction or pulmonary embolism
* Pneumonia

* Anastomosis insufficiency

* ARDS

*Suture insufficiency (perforation)
* Postoperative pancreatitis

NN P Wwwwwwoe

TOTAL

a1
N

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 X111, 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 11 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”. It 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 Szabé’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. It 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.

It 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]. It 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 1V), 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 11 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. It may occur in both forms of reconstruc-
tion, but undoubtedly, it is more frequent after Billroth | reconstruction.
It can most often be ascribed to the inadequate suturing technigque (too close
or too sparse stitches, too strong knotting, incomplete closure of the corners).
Following Billroth | 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 Il reconstruction suture
insufficiency occurs more rarely. It 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 |1 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 1V). Three of the patients died (Table V), all
three being over 60 years of age.

7. Postoperative obstructive jaundice is relatively rare, although an
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. It 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 1. It 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 | 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 11 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 Il 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 Il 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 11
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 I1) of the
colon was the cause of ileus without intestinal necrosis.

9-10. Retrograde intussusception and torsion of the gastroentero-entero-
anastomosis (after Billroth I1) are extremely rare complications. They are
relatively more frequent after the simple GEA than following Billroth 11
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, secomnolence, 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. Hubeatt, J. Poaaer: TOmography of the Trunk.
Normal and Pathoanatomy

Picéin, Padua 1990, 487 pp., 1090 Figures

The French surgeon-anatomist and radiologist co-authors present in twelve main
chapters the computed tomography of the trunk by an excellent and expressive descrip-
tion of the normal and pathoanatomical changes. The core of the book is an atlas. The
trunk can be studied in 103 sections from the upper operture of the chest to the perineum.
The authors also present 335 normal and pathological CT scans. An anatomical picture
corresponding to each section is available for orientation, so that the 6 —sometimes even
17—CT scans can easily be assessed, clearly revealing the pathological changes. The
book’s prime concern was to offer a morphological survey, without aiming at a complete
coverage of the pathology of the trunk. The material was a random selection, and by
using the index, the reader is offered valuable documentary information. The precise
correspondence between the spinal segments and the visceral anatomy visible on the
CT has not always been possible (the difference being sometimes of the size of a verte-
bral body).

Since various projection of the object are reflected on the screen, this can be
manifold even in case of a given organ. It should also be borne in mind that the range
of densities appearing in radiological imaging will by no means provide histological
diagnosis. Chapter 1 gives a clear outline of the technical information.

W ith the help of the tomodensitométrie possibilities of CT, the subsequent chapters
consider more in detail the normal and pathological anatomy of the individual body
regions, such as the changes of the mediastinum, the lung segments the hilar vessels,
the diaphragm and of the abdominal wall, each separately. The gluteal region, being
almost inaccessible to clinical examination can be particularly well visualized by CT.

« The retroperitoneal space is difficult to expose surgically, while having an
important role in pathological processes. With the help of CT this region is easily a
accessible.

¢« CT offers valuable information in examining the abdominal lymph nodes.

¢ In possession of CT, the interpretation of liver segmentation has become part
of up-to-date knowledge.

¢« The residual cavities arising during the various operations (e.g. pulmonectomy,
splenectomy, nephrectomy, etc.) modify the anatomy, and therefore the examining
physician should be familiar with the situation to be able to form a correct diagnosis.

« The final chapter deals with the examination of the aorta and its changes.

Although book does not consider all problems associated with CT, it provides
a very good synthesis of the currently available, practical knowledge.

Orientation is easy and fast by studying the anatomical segments in the atlas
part and the anatomical terms in the Appendix.

In addition to the morphological interpretations, the clinical comments enable
the reader to attempt himself to establish a diagnosis in some cases.

The explanatory drawings assist in memorizing the individual situations and in
safe orientation. The excellent quality of photos of the anatomical sections should also
be amphasized.

The book clearly systematizes the up-to-date knowledge on CT.

Andrés Bécsi
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Endothelin-induced Long-lasting Mesenteric
Vasoconstriction: A Hypothetical Mechanism
of Non-occlusive Intestinal Infarction

I. Dobi,2Violetta Kékesi,1 M. Tothland S. Juhasz-Nagyl

«Department of Cardiovascular Surgery, Semmelweis University Medical School, H-1122,
Budapest, Varosmajor u. 68, Hungary 2Csepel Municipal Hospital, H-1211, Budapest,
Déli u. 11, Hungary

(Received: Juni 5, 1991)

The in vivo mesenteric vascular effect of the novel, endothelium-derived
endogenous polypeptide, endothelin-1 (ET-1) was examined in experiments per-
formed on pentobarbital-anesthetized dogs. Blood supply to a segment of the
small bowel was measured simultaneously with an electromagnetic flow probe
and computer-assisted thermography which senses flow-dependent infrared ir-
radiation. It was found that close mesenteric arterial injections of ET- | produced
long-lasting flow decreases of considerable magnitude: the single dose of 1 nmol
reduced blood flow by nearly 90 percent, and even the minimal single amount of
1 pmol produced statistically significant vasoconstriction. The thermographic
analysis proved the homogenous character of these reactions. Unlike vascular
responses elicited by most of the known vasoconstrictive agents, the ET-1-induced
spastic effects were maintained without a continuous exposure (drug infusion). All
features that characterize the spastic ET-1 action qualify the peptide for a hy-
pothetical candidate of mediating the nonocclusive mesenteric ischemic syndrome.

O 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

I* Acta Chirurgica Hungarica 32, 1991
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200 I. Dobi etal. : Endothelin-induced long-lasting mesenteric vasoconstriction

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“li. 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 (0. 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 N2to —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 184 g.

Acta Chirurgica Hungarica 32, 191)1
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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 105 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/mI* (z- 0.00001 /<g/ml) in the arterial blood. It 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

200- (2 nmol)
n=6
150-
E
S 100
50-
0

Fig. 1. Profound vasoconstriction induced by intraarterial endothelin (ET—1). Mean
values + SEM. MBF mesenteric blood flow

*femtomol, 10 13mol
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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

Fig. 2. Representative thermograms indicating progressive cooling of the mesentery after

increasing doses of ET-1. The colour scale in each thermogram (left) shows 0.2 °C tem -

perature steps (from above downwards: cooling). Note the final disappearance of measu-

rable heat emission from the major part of the image at the given temperature range.

Computer-evaluated mean temperature decreased by 0.96 A °C from control (0) to final
stage (1000 pmol)
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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-Il-induced vasoconstrictor
response was revealed by its resistance against vasorelaxant drug actions:
large doses of the extremely potent mesenteric vasodilator drug papaverine

Fig. 3. Moderate inhomogeneity of thermographie responses after a small (3 pmol) but

not after a large (300 pmol) ET— dose. Highly sensitive area is indicated by dashed

black lines on the photo. (Note the mirror image of the mesentery on thermograms as

compared to the photographic picture.) White arrowhead denotes the site of the intra-

arterial cannula proximal to the flow [»robe. Computed temperature changes amounted
to -0.21 A°C (3 pmol) and - 0.41 A °C (300 pmol)
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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

mI-min'1

0
150

MBF 4

ml-min’
0

BP 150
mmHg 20 sec

Fie. 4. Time course of the ET—1 action (representative tracings). From above downwards
in each block: phasic and mean mesenteric blood flow (MBF), arterial blood pressure (BP)

PAPAVERINE 12 mq)
peak 2min 5-10 min

Fig. 5. Transitory character of papaverine-induced vasorelaxation in the mesenteric
vascular bed preconstricted by ET-1. ** *p < 0.001
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STIMULATED REBOUND
250-,

O CONTROL (n=4)
200w ET-1 (n=6)
150-
100- HZ 7D
50-

4 H

*
0- Lp<0.054 tp<0.2]

Fig. 6. Characteristic changes in the biphasic asphyxie response: final stage of the 3

min asphyxie stimulation (left pair of columns) and postasphyxic rebound (right pair of

columns). The responses represent calculated relative vascular conductance changes from

the preasphyxic level which was only 42 + 5% of the untreated control after the 300
pmol ET-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 F2i
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 1ocal
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-
qguenced 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 11.
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
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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. 1t 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 02Laser in Septic Surgery

T. Toth and Gy. Benedek
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Nagyvarad tér 1, Hungary

(Received: November 8, 1989)

Authors have performed 29 septic operations by a TLS6l 60 W CO02 laser
apparatus. In accordance with international experience, favorable results have
been obtained in laser surgery of vascularized, hemophilic and bacterium pe-
netrated alterations and infected wounds.

A's suggested in the literature [1, 3, 10], C02and 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 CO02laser for the surgical treatment of perirectal
abscesses and fissures. He operated sacral dermoid cysts by Nd: YAG laser.

Lanzafame et al [5] applied C02 laser for surgical excision of chronic
breast abscesses: the infected segments were excised en bloc at 60 W output
performance.

Kwplan [4] applied CO2laser 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 C02laser. The CO2laser 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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stomach, etc.) are protected by salted plates, metal probes or plates.

T. Téth and Gy. Benedek: C02laser in septic surgery

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,

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.

Table 1

COt laser operated septic cases at the 3rd Department of Surgery of Semmelweis Medical

No.

Diagnosis

Mammary fistula
Septic granuloma
Varicosal crural ulcer

Postlaparotomic thread suppuration
Tumor rec. (absced.)

Sternal osteomyelitis

Finger osteomyelitis

Costal osteomyelitis

Finger congelation

Pulmonary actinomycosis

. Abscessive pulmonary tumor

Atheroma absced.
Status after tumor excision (supp.)
Subacute cholecystitis

Total:

Fig. 1. Hemophillic, septic granuloma on a finger of a 52-year-old male patient
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School
Type of intervention

Excision -f primary suture
Excision -j- primary suture
Debridement

Sterilizing the ulcer base
Excision

Incision -f drainage
Sternal resection

Ablation

Costal resection

Ablation

Excision

Cuneiform pulmonary resection
Excision -j- primary suture
Excision -j- skin graft
Cholecystectomy

No.

[ N I U SN U I S NI N

N
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Fig. 2. Laser excision of a septic granuloma

Fig. 3. Primary 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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Fig. 4. Discharging dysrumped wound remained after the excision of a hazelnut-sized
malignant melanoma on the lower leg of a 61-year-old male patient

Fig. 5. The discharging wound was widely excised down to its base by CO, laser knife,
and the “sterilized™wound was covered by a semi-thick graft from the abdominal 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 bbc 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 C02laser 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.

CO02laser is also suitable for cutting soft parts and even flat bones (e.g.
sternum). Tubular bones are cut more slowly by C02laser in the continuous
mode, but the more recent TLS& laser is perhaps more useful in this respect
(we still have no experience with this apparatus). TLS& 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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Hips are affected generally in CP but in favourable cases we can prevent
dislocation by adductor tenotomy performed in time (530 cases). Posterior trans-
position of the origins of the adductor muscles is performed if the patient walks
with inwood rotated inferior extremities (105 cases).

In the treatment of real subluxation and valgus deformity the open teno-
tomy of adductor muscles and femur osteotomy with derotation and varisation
were used (180 cases).

We accomplish open reduction in frank dislocation (35 cases). In such
cases it isoften necessary to shorten the femur. Also normal acetabulum is found
in elder children.

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

2+ Acta Chirurgien Hungarian 32, 1991
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1951 - 62 1963-75 1976-88
years

Fig. 1. Number of operations on the lower extremities in 3 different periods

Table 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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Fig. 2.a. Roentgenogram of a 3 years old child. Subluxation on the left side. b. 3 years
after open adductor tenotomy. On the left side: normal relations, subluxation on the right
side

Table 2
Open adductor tenotomy

1951-1980: 530 cases, 213 <J, 317 ?

Average age at the time

at the operation 4.3 years
Average follow up time 9.2 years
without subluxation subluxation, coxa valga
36% 65%
5 years later
without dislocation 75% improved 25% worsening
tendency

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. VVarus derotation osteotomies were performed in cases where»

Table 3

Varus derotation femur osteotomy

33 patients ne? 43 hips 229
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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Fig.3.a. Varus derotation osteotomy was performed for subluxation of the left hip.

b. 6 years later-adequate development of the hip

Table 4

Varus derotation femur osteotomy: 43 hips

Complications

Redislocations 2
Extreme varus position 3
Extreme limb shortening 4

Total 9

Ada Chirurgien Hungarica 32, 1001
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Table 5

Open reduction -f- varus derotation femur osteotomy

. 23 hips
19 patients s 3 ns
preop. op. postop.
CD angle 168° 125° 135°
AC angle 33.5° 32.5°
CE angle -32.4° 11.3°

Table 6

Open reduction + varus derotation femur osteotomy : 23 hips

Complications

Redisloeation 2
Femoral head necrosis

w

Total 5

Table 7

Open reduction + varus derotation femur osteotomy -f- Chiari pelvic osteotomy
10 hips 33 7¥

Average age at the time of the

operation 11.6 years
Average follow-up time 2.5 years
preop. op. postop.
CD angle 151.2° 128° 135°
AC angle 35.2° 21.2°
CE angle -20.5° 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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Fig.4.a. Open adductor tenotomy, open reduction of the hip, varus derotation femoral
osteotomy, b. Roentgenogram made 5 years later

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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Fiu. 5.a. Open reduction, varus derotation osteotomy and Chiari’s osteotomy performed
in a 14 years old child, b. 1 year postoperatively

Discussion

In Hungary generally Petd’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. It 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 screws 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. It 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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An uncontrolled study on 20 patients undergoing hip prosthetic surgery is
reported. Solcotrans® Orthopaedic, a sterile, disposable device forthe post-operat-
ive salvage and reinfusion of drained whole blood was used on all patients. 70% of
patients did not require additional homologous blood and there was a saving of
76% in homologous blood usage.

The device is safe and simple to use and no clinically significant adverse
effects were observed. Its use is recommended in patients undergoing hip prosthe-
tic surgery in the absence of joint infection or malignancy.

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 B 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.AT'23 and
U K.4#5%6have 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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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 at <| 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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Table 1
Haematological parameter changes with Solcotrans® Orthopaedic usage n = 20
Pre- Post- Post- + Day 1 + Dav 4 + Dav 8
Parameters operative operative Solcotrans®
e SD) (+sD) (+ SD) (+SD) (+ SD) (+ SD)
Haemoglobin 135 11s 9.1 9.5 9.9 10.7
g/dl (1.3) (1.0) (2:2) (1.5) (1.6) (1.3)
Haematoerit 43.3 37.5 29.2 31.2 32.7 35.2
% (3.0) 4.9 (6.4) (5.3) 4.2) 4.12)
Red cell count 4.4 3.8 3.0 31 3.3 3.3
X 10®/mm3 (0.3) (0.5) (0.6) (0.4) (0.4) (0.7)
Platelet count 211 196 170 171 195 232
X103Imm3 (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.

It 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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After a brief survey of treatment, possibilities of erectile dysfunction, the
Authors describe their results with FORTISEX coated tablets playing an im-
portant role in the conservative therapy even in our days. Their results suggest
thatthe primary advantage of the product appears in increasing the libido in sexual
problems of psychic origin, but its secondary field of application is the minor
improvement of erectile parameters of disfunctions of “mixed” history.

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 well. 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 3x 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.

Table 1
No. of Increased Erectile .
patients libido period Erection
18 u 10 "

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.

Table 2

Illustrates the results in the “mixed history” group

a o Increased Erectile Erecti
patients libido period rection
32 12 5 6

Accordingly, in this group each parameter remained below that was seen
in the former group: the libido had increased only in one third 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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Authors describe the case of a male patient with varicocele, oligozoosperma-
tism and subfertility, a 46 XY t (8; 10) (q22; pl5) balanced chromosome carrier.
Following varicectomy, successful pregnancy has developed even with balanced
translocation meaning only 60% fertlity chance. Prenatal diagnostics by chorion
biopsy showed a fetus of normal chromosome constellation. Authors call attention
to the fact that even minor, step-by-step improvements in fertility chance may
lead to success in multiple aberrations.

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 concomitant incidence of fertility chance reducing varicocele and
chromosome aberration being very rare, we think our case deserves attention.

Case report

Earlier, our patient was treated in other institutions for oligozoosperma-
tism; he received Andronal, Clostylbegyt and Vitamin E cures.

The patient reported in our Andrology Center for a general check-up
in 1986. Grave oligozoospermatism (spermdi 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 spermai 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, FsH:
11 1U/1, LH: 14 1U/1, prolactone: 2.0 ug/ml) could not reveal the cause of
infertility. We tried FsH 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) (g22; p 16). Figure 1shows the karyotype of

Fig. 1. a: Partial karyotype from the patient Sz. G. 28/M. 46, XY, t (8;10) (q22;pl5)
Code: 120/87. ASG technique, b: Idiogram of the translocation
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the index patient. His first and second wives were of normal karyotype. It was
not possible to perform comprehensive family study to clarify whether the
case was de novo pr hereditary, translocation, because our index patient 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 spermai 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 cm3and 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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The action of dopamine on the blood supply to acutely ischemic cardiac
areas was investigated at arbitrarily selected, fixed heart rates. The A—VY node
of open chest dogs was crushed and the ventricles were paced between 30 and
220 beats per minute (bpm). Ischemic blood supply was assessed by computer-
aided infrared thermography. It was found that the ischemic (collateral-depend-
ent) blood flow paralleled overall myocardial blood supply (corornary sinus
outflow) and was directly related to heart rate between 30 and 100-140 bpm;
above this frequency it decreased moderately. Dopamine (10 gg/kg i.v.) elicited
a marked increase of ischemic flow in the heart paced at 60 bpm, whereas the
drug action was characterized by a long-lasting flow decrease (preceded by a
slight dilation) at 200 bpm. 1l was concluded that the treatment of the tachycardie
heart with dopamine, as it frequently occurs in postbypass cardiac and coronary
surgery, may place the non-completely revascularized myocardium at risk.

During 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 1.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 nras performed to determine whether or
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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 at frequencies higher than 140 bj)m. All
statistically compared values are mean d: SEM. Calculations of significance
were made by using Student’ f-test for paired and unpaired data.

Results

Figure 1depicts 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 rate - induced changes
of ischemic temperature (¢) and
coronary blood flow (*)

Heart rate (bpm)

Fig. 1. Parallelism of thermographycally recorded ischemic blood supply and coronary
sinus flow in response to ventricular pacing

Acta Chirurgica Hungarica 32, 10V1



240 A. Kollar et al.: Dopamine-induces aggravation of myocardial ischaemia

60 bpm 200 bpm
0.8
06.
0.4-
0.2
0
-0.2
-0.4 m p < 0.05
** p <001
-0.6
I I Early Late

Fig. 2. Blood flow-dependent ischemic temperature changes induced by dopamine (10
/tg/kg, i.v.). Note the decrease of the early (<( 1 min) effect and the reversal of the late
(4-5 min) effect in tachycardia (200 bpm)

Fig. 3. Original thermographic cardiac images. W hite arrowhead denotes the site of LAD

occlusion. (Note mirror image of the heart in the thermograms.) Each colour-band on

the false-colouring represents a temperature range of 0.5 °C. Direction of cooling: yellow
(orange) —red —rose —lilac—mauve—green
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Fig.4a. Example of the decrease of collateral-dependent ischemic flow and demarcation
of ischemia upon heart rate increases. Arrangement 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)
Fig. 4b. Graphic representation of experiment shown in Fig. 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 symptomes: 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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In our animal experiments we used a chemical agent (dibutylnitrozamine)
to induce urinary bladder tumor in rats, then this was implanted under the dorsal
skin ofrats of the same strain to gain a standard tumor preparation (10).

The histological effects of electrocoagulation and Nd-Yag laser coagulation
were compared in rat striated muscle, liver, intact rat urinary bladder and in our
standard tumor preparation.

The histological changes suggested that laser coagulation has advantages
over electrocoagulation for inducing deep and homogenous necrosis in intact and
tumorous tissues.

Dramatic 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.

M 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 wvesical 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

Fig. 1. Rat striated muscle after in vivo laser treatment. There are little morphological
alterations in the tissue, but no intact cell nuclei have remained. Hematoxylin-eosin-
alcyane blue (hereinafter: HEA) staining, 250 times magnification
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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).

Fig. 2. Rat striated muscle after in vivo electrocoagulation. Rough necrosis with irregular
outlines. Extended disintegration of tissular structures is seen. HEA, 250 times magnifi-
cation

Fig. 3. Rat liver after in vivo laser coagulation. Bleeding and edematization;fine structur-
al changes. HEA, 250 times magnification
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Fig. 4. Rat liver after in vivo electrocoagulation. Tissular deficiency, gaseous blister
formation. HEA, 260 times magnification

Fig. 5. Raturinary bladder mucosa after laser coagulation. 1TBA, 400 times magnification

The above comparative statements were verified by our studies also for
transitional cell urinary bladder carcinoma induced in rats.
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Fig. 6. Rat urinary bladder mucosa after electrocoagulation

Fig. 7. Experimentally induced rat transitional cell carcinoma preparation after laser

treatment. Cellular necrosis and hyperemia on the exposed areas. Sharply outlined,

homogenous necrosis zone. The round cell infiltration is not a result of laser coagulation.
HEA, 400 times magnification
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Fig. 8. Experimentally induced rat transitional cell urinary bladder carcinoma, peripheral

part of an electrocoagulated area. Blisterous alterations, desquamated tumor cell groups.

The cellular necrosis contains “protrusions” toward sites of lower resistance. bIEA. 250
times magnification

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 analytical method for monitoring the treatment of
vesicular tumors. Chromatographic analysis of the polyamine content of the
eluent allows differential diagnostic judgement of the malignity of the laser treated
tumorous tissue. The practical applicability of the method is demonstrated and
evaluated on the 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].
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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
MEDIi-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.

Fig. |
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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 mm3volume, 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.

Table 1

Staging and grading data of vesical tumors

G) 10(18%) 0 0 0 16 (18%)
. 0 2 (13%) 12 (13%) 4 (4%) 28 (30%)
G» 0 AL (22%) 8 (1% 4 (4%) 32 (36%)
o 0 0 4 (4%) 8 (9%) 12 (13%)
Total Hi (18%) 32 (36%) 24 (27%)  w. (18%) 88 (L00%)
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Table 2

Distribution of the location of vesicular tumors

Location of tumors Case No. %
Bladder neck 0 0%
Anterior wall 8 9%
Posterior wall 20 22%
Cone 4 4%
Trigonum 24 27%
Lateral wall 24 32%
Diverticle 4 4%
Total 88 100%

Table 3

Distribution of tumor sizes

Tumor si"e Case No. %

0— 5 mm3 24 27%

6—10 mm3 24 27%

11-15 mm3 0 2%
16-20 mm3 16 18%
21-25 mm3 0 0%
26-30 mm3 20 22%
31 —35 mm3 4 4%
otal 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 cm3volume. Then the pH of
the mixture was adjusted to pH = 10-11 with solid NaZZ03 and 2 cm310 mg
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Table 4

Distribution of irradiation energy

- Cumulative

Irradiation energy No. Frequency Frequency
0— 5001 20 22% 22°0
2500- 3000 J 8 9% 31%
10500-11 500 J 8 9% 40%
11500-12 500 J 20 22% 63%
22 500 —23 500 J 8 9% 2%,
23500-24 500 J 8 oS «i%
34 500 —35 500 J 8 X% 90%
35500-36 500 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 HCl 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 cm3methanol, 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



258 75 Szemes et al.: Assessment o] the efficiency of endovesical laser treatment

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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Table 5

Distribution of total polyamine content

Total polyamine Case Itelative Cumulativi

level No. frequency frequency
0- 1yg 32 36% 36%
1- 3 fig 24 27% (13%
3— 5 fig S 9% 72%
5- 7yg 8 9% 81 0o
7- 9yg 0 6% B0°0
9-11 yg 8 9% 90%
11-13 yg 4 4% 95%
13—15 yg 4 4% i00%
Total 88 100%
'Fable (i

Data of correlation calculations

Between tumor size (x) Between irradiation

Correlation data ener!
and total PA (y) (x)and totalyPA )
Regression line y = 1.32x + 0.22 y = 320x+ 1
Correlation
coefficient (v) 0.56 0.45
Covariance (sxy) 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 103J

Fig. 4

2.050 J i Irradiation energy x103 J

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 intact and tumor-free, this will mean that the lasered area
contained tumor cells. On this basis conclusions can be drawn asto the tumor-
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 determination of the polyamine content of the eluent after the endo-
vesical Nd-YAG laser treatment of surfacial urinary bladder tumors allows
the monitoring of the extension and efficiency of the intervention, without the
risk of spreading or implanting tumor cells in the bladder.

Our method is especially suitable for the monitoring and checking of
laser treatment 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 treat-
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 tumor will also be investigated.

In addition, we will study the circulating tumor marker values of our
bladder cancer patients (lipid bound syalic acid, neopterine, carcinoembryonal
antigene, alfa fetoprotein, beta-human choriogonine, etc.) as compared to local
PA values. When having a suitable number of cases, we will summarize these
results in a publication.
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Authors used atom absorption spectrophotometry to determine the magne-
sium content of gestation tissues (placenta, myometrium) and tissue fluids (mater-
nal blood, cord blood, amniotic fluid) taken in different periods of gestation.
Magnesium concentration was found higher in the cord blood than in the maternal
serum. It was assumed that the concentration gradient between mother and fetus
resulted from active transport. There was a significant difference between the
magnesium content of the amniotic fluid and the cord blood sera (P < 0.001).
The magnesium content of the mature chorion tissue was by nearly 40% lower
than that of the immature one. The magnesium content of the myometrium dec-
reased by 38% by Week 40 of gestation, as compared to the value in Week 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].

It has been proven that the magnesium uptake of isolated mammalian cells
takes place through a Mg2+/2HCO03-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.

It 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 at legal interruptions of 4-12 week
pregnancies (n = 14) and at 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/CH3) 2 / X4H2/ 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.

Acta Chirurgica Uungarica 32, 1991



L. Lukacsi et al.: Magnesium transport in human pregnancy 265
Results
Magnesium content of the maternal blood, the cord blood and the amniotic fluid

The magnesium content of blood samples taken during labor is shown in
Table 1. The values are similar to those described by Lechner, et al [13], but
are below those defined by Nagel [16] and Anastasiadis [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.

Table 1

Magnesium content in maternal and cord blood and in the amniotic jluid

n mM(x % SD)
Maternal venous
blood 38 0.77 £0.005
Cord blood
venous blood 38 0.848 +0.050
arterial blood 38 0.81 +0.030
Amniotic fluid 21 0.51 +£0.900

The magnesium concentration of the amniotic fluid was found to be
0531 0.9 mM on the average, and this value was similar to those published
by Baltzer et al [3].

M agnesium content of the chorion tissue

Calculated per wet weight, the magnesium content of placentas born to
term was 2.61 + 0.85 mmol/1. This value is nearly the same as those published
by widdowson and spray [25] (3.3 mmol mg2+/kg) and by Baltzer [3] (2.73
mmol Mg2+/kg, but is nearly twice as high as the value measured by Lechner
et al [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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Table 2

Placental magnesium content calculated for protein content and wet myometrium weight

Gestation

weeks X+ SD
Placenta 14 4-12 53.34 -~2.9 ftmol/g
protein
29 22-40 *31.07 -£0.6 /imol/g
protein
Myometrium 15 37 3.8 70.15 mmol/kg
n.s.
14 40 **2.34 70.61 mmol/kg
n.s.
*P < 0.005
**pP < 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 Spatling 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
Spatling [21] (269 ~ 0.69 mmol/kg), but are nearly three times lower than
those published by Hawilcins, 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. It 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 notunderstand 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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Between 1976 and 1991. 1.017 tissue valve prostheses were implanted in
801 patients. During the same period 1876 mechanical valve prostheses were
replaced. The hospital mortality was 8.1%. Till 1991 230 bioprosthesies (22.6%) in
the case of 166 patients (20.7%) had to be removed and replaced by other valve
prostheses. There are no significant differences conerning the mortality between
the first (8.1%) and the second operations (9.1%), and the durability of the vari-
ous types of bioprostelieses used, however, calcification, degeneration and other
complications occurred more frequently and earlier in the case of mitral (24.5%)
than in aortic (18.9%) bioprostheses, and in younger patients than in the older
ones, as well. The mean age of patients was 46 years at the time of the first and
49 years at the time of the second operation. The incidence of reoperations was
the highest in the seventh year after the first surgical intervention. In general,
one size smaller prostheses were used in valve replacements after the removal of
the first bioprostheses.

In 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%.
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Table 1

Number of single and multiple valve replacements, and per cents of hospital mortality

Number Hospital

of pts.: mortality (%)
MVR 371 6.7
AVR 201 6.9
MVR+ AVR 198 10.6
MVR + TVR 15 13.3
MVR+AVR + TVR 13 15.3
Sum total: 801

Table 1shows 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 1lists 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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Valve size at the first operation

Fig. 1. Number and size of bioprostheses implanted in aortic position (N = 390)

Valve size at the first operation

Fig.2. Number and size of the removed aortic bioprostheses (N = 74)

Valve size

Fig. 3. Number and size of the replaced valve prostheses in aortic position (N = 74)

Ada Chirurgien Hungarian 32, 1991



272

Z. Szaho et al. : Biological valve prosthesis replacement

Table 2

Number o/ varions types o] implanted and removed aortic bioprostheses

No. of implanted No. of removed
bioprostheses  bioprostheses

Carpantier-Edwards 191 34
Xenomedica 91 17
Hancock 83 20
Mitroflow 18 1
Liotta 6 1
lonescu-Shilley | 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.

It 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.

([N N R I N IR 1 I R I N R
2 22 23 24 25 26 27 28 29 30 3A 32 33 34

Valve size at the first operation

Fig.4. Number and size of bioprostheses implanted in mitral position (N = 599)
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Fig.5 Number and size of removed mitral bioprostheses (N = 148)

Valve size

Fig. 6. Number and size of replaced valve prostheses in aortic position (N = 148)

Table 3

Number of various types of implanted and removed mitral bioprostheses

No. of implanted No. of removed

bioprostheses

Carpantier-Edwards 197
Xenomedica 223
Hancock 148
Mitroflow 9
Liotta 22

599

bioprostheses

52
43
49

4

148
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Table 4

Number of various types of implanted and removed bioprostheses in tricuspidal position

No. of implanted No. of removed
bioprostheses bioprostheses

Carpantier-Edwards 13 5
Xenomedica « 1
Hancock 9 4

28 10

Ages of removed valves

Fig. 7. Durability of bioprostheses. The arrow indicates that the removal rate of the
years old bioprostheses is the highest

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.

w N
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Book review

A. Tanko: Functional Diagnostics of the Lower Urinary Tract (in English),
pp. 201, 146 figs. Academia Publishing House, Budapest, 1990. Price: USD 38.
HUF 440,.-

Methods for the functional diagnostics ofthe lowerurinary tract that were regarded
earlier solely as experimental techniques have by now become integral in clinical prac-
tice all over the world. Data collected by these methods allow the examiner to set more
accurate and objective diagnoses in patients with micturition or urinary incontinence
problems. The selection of recent techniques for revealing the background of symptoms
appearing in comprehensive and frequently in mixed forms is now referred to as urodynam-
ical methods.

The Author summarizes our current knowledge of these techniques in six chapters,
sequentially focused on uroflowmetry, cystometry, pressure/flow measurements, urethral
pressure profile determination, urethral sphincter EMG and radiological methods related
to the topic.

The next chapter provides a complete current terminology issued by the Interna-
tional Continence Society (ICS) for the international standardization of definitions related
to the function of the lower urinary tract and for the technical characteristics ofurodynam-
ical examinations. The last chapter describes the technical modifications and develop-
ments designed by the Author and his coworkers, which have contributed to the easier
availability and simplification ofsome diagnostic methods. The contextual figures, photos,
original recordings and X-ray pictures are of good quality and are easy to survey. The
legends and the figures are in good concordance, and as a whole, they well illustrate the
written text. This monograph provides the reader with the physiological principles
of particular examinations, the conditions of technical performance, the sources of error
and with the evaluation of the results. Thus, it offers a useful help to specialists having
the task of diagnosing and treating patients with micturition and urinary incontinence
problems in their everyday practice. The book can be recommended to urologists, gynec-
ologists, neurologists, radiologists and also to internists and general practitioners.

S. Csata, M. D.
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COMPLICATIONS FOLLOWMNG MAJOR ABDOMINAL SURGERY IN
CIRRHOTIC PATIENTS

F. JAKAB, Z. RATH, |I. SUGAR and J. FALLER
Faculty of Surgery, Semmelweis University Medical School,
H-1125 Budapest, Diésarok u. 1, Hungary
(Received: June 11, 1991)

The morbidity and mortality of major abdominal surgical interventions in 34 histo-
logically proven cirrhotic patients are analysed by the authors.

The surgical interventions were carried out based on vital absolute and elective in-
dications. 37 general and surgical complications were observed following the major ab-
dominal surgery of 34 cirrhotics. 7 out of 34 patients died, the mortality was 21%
Suture insufficiency, peritonitis, sepsis and other inflammatory processes occurred
most frequently among the complications. The Child criteria, the prothrombin level and
white blood cell count proved to be useful prognostic factors.

3400 deaths occurred due to liver cirrhosis in 1961, while 5488
deaths in 1905 /15, 16/. The number of cirrhotic cases has increased for
the past decade all over the world /1, 5/. The main étiologie factors of
the desease seem to be alcohol abuse and hepatitis B virus /8, 14/. By
contrary to other surgical activities, the high death rate due to major
abdominal interventions performed on cirrhotic patients has not decreased
/11, 2, 4, 9/. On the other hand, more and more data show a favourable
mortality and morbidity rate in portosystemic shunt, expanded devascular-
isation of bleeding esophageal varices or even in liver transplantation
performed because of cirrhosis /7, 10, 11, 13/.

The cause of this significant difference is not yet clear, but an
abdominal surgeon often faces the need to assess the risk of an elective
or urgent operation of a cirrhotic patient. The aim of our present study
is to draw conclusions from the analysis of the complications and deaths

of abdominal surgery performed on cirrhotic patients and — identifying risk
factors — make our statement on abdominal interventions in cirrhotic
patients.

Akadémiai Kiadé, Budapest
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Patients and Methods

Abdominal surgery has been applied in 34 histologically proved cir-
rhotic patients at the Department of Surgery of the Semmelweis University
Medical School between 1st January 1987 - 31st December 1989. Patients
were enrolled in the study in whom cirrhosis was verified by preoperative
liver biopsy, operational findings and biopsy of pathological and histo-
logical results.

The patients were classified on the basis fo Child-Turcotte /14/
criteria (Table 1). Preoperative data contained age, sex, associated
disease, disease requiring operation, encephalopathy, nutrition, ascites
and inflammatory processes. Major laboratory findings referred to albu-

mine, bilirubin, WBC and prothrombine.

Table 1

Classification of cirrhotic patients on the basis of

Child-Turcotte criteria

Child A B C

Se bilirubin mmol/1 36 3H - 54

Se albumine g/1 b 30 - 35 30

Ascites no reacts well does not react
on treatment on treatment

Encephalopathy no minimal expressed (coma)

Nutrition excellent medium poor

Surgical interventions were performed on the basis of vital, absolute
or elective indications. As vital indication, perforation of the intestinal
tract into the abdominal cavity, massive bleeding from a gastroduodenal
ulcer, hernia, ileus and acute appendicitis were regarded. Malignant
tumours were taken as an absolute indication. Elective indication involved
cholelithiasis, choledocholithiasisor mechanical icterus due to ventricu-
lar or duodenal ulceration.

General and surgical complications were classified on the basis of
the Child criteria, the origin ofcirrhosis and the groups of indication.
Death were analysed on the same basis; etiology necessitating operation

was also investigated.
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For statistical analysis the x2 formula was used. In another clas-
sification patients were grouped as survivors and lost, deaths were
evaluated on the basis of the mentioned preoperative variables (ascites,
albumin, WBC, etc.) with variance analysis (Mattheas programme). Statisti-

cal significance was accepted in case p < 0.05.
Results
The most frequent causes of the 34 histologically verified cirrhotic
cases were alcohol abuse and hepatitis. Distribution by the Child criteria

seems to be relatively homogeneous (Table 2).

Table 2

The origin of cirrhosis and stage - classification of patients

- No. of . No. of
Origin .
g patients Child stage patients
- alcoholic 15 Child A 12
- posthepatic 10 Child B 12
- primary biliary 2 Child C 10
- unknown 7
Table 3
Postoperational complications of cirrhotic patients
No. No.
Surgical : 13 General : 24
- suture-line insufficiency 5 - sepsis 7
- peritonitis - cardiopulmonary 3
- biliary flow 1 - urogenital ¢ 4
- haemorrhage 3 - liver failure 2
- pyosis - disruption 4 - neurological 3
- "multiorgan failure” 5
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Surgical indication was vital in 20 cases, absolute in 9 and elec-
tive in 5 cases. There were 37 postoperative complications (Table 3)
Suture insufficiency and peritonitis were the most frequent among surgical
complications, while sepsis and failure of other organs (known as "multi-

organ failure™ in the literature) among general complications.

Table 4

Analysis of postoperative complications of cirrhotic patients

General Surgical

No. of patients  Significance No. of patients  Significance
Child orading
Child A 4/12 1/12
Child B 10/12 pc0.05 4/12 insignificant
Child C 10/10 insignificant 8/10 p<0.01
Origin of cirrhosis
Alcoholic 11/15 6/15
Posthepatic 6/10 insignificant 1/10 insignificant
Primary 172 172 insignificant

biliary insignificant
Unknown 6/7 insignificant 3/7 insignificant
Indication
Urgent 14/20 7120
Absolute 719 insignificant 6/9 insignificant
Elective 3/5 insignificant 0/5 insignificant
insignificant insignificant

Table 4 contains the analysis of complications by the Child
criteria, origin of cirrhosis and indication. It is striking that B and C
stages by the Child criteria are accompanied with a statistically sig-
nificant number of complications.

The results of the analyses of deaths from identical aspects are
similar (Table 5).

The prognostic values of survivors and those who died in Table 6
differed significantly by multifactorial variance analysis. The examined
factors or survivors and lost were evaluated by multifactorial discrimi-
native analysis (Table 7). Factors are listed in order of importance. The
data show the primary importance of the Child stages.
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Table 5
Postoperative deaths in cirrhotic patients

Total No.
Child gradinp: Died / of patients Significance
Child A 1 / 12
Child B 1 / 12 insignificant
Child C 5 / 10 ps 0.05
Child of cirrhosis:
Alcoholic 5 / 15
Posthepatic 1 / 10 insignificant
Primary biliary 0 / 2 insignificant
Unknown 1 / 1 insignificant
Indication :
Urgent 5 / 20
Absolute 1 / 9 insignificant
Elective insignificant
insignificant
Table 6
Preoperative variables of survivors and the dead
Preoperative variable Survivor Died
(n=27) (n=7)
Bilirubin mmol/l p+ 27 +4.5 722 + 7.1
Albumine g/l p 36,5 +4.5 26,5 + 3.9
BC 10 adv.p+ 8.9 +1.1 165 + 2.1
Prothrombine % p 80.5 + 7.2 20.8 +2.1
p~0.0Ol variance analysis
Table 7

Preoperative prognostic factors. Variance analysis

Prognostic factor Probability of death
in the presence / lack
of the factor

Inflammation, peritonitis ™% 21%
Ascites 5% 1%
Acute intervention % 1%
Undernutrition 620 2%
Bilirubin 2 54 mmol/1 620 1™
Albumine « 30 g/1 8% 1%
Prothrombine ~ 20% 63% 1%
VWBC ~ 10 000 5% 19%

p< 0.01 in all values

283
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Discussion

Abdominal interventions on cirrhotic patients are of high risk and
of high mortality /1, 4, 9/. On abdominal surgery due to cirrhosis in 34
histologically verified cases we found a death rate of 2% and a high
number of complications. The most frequent cause of death was sepsis and
"multiorgan failure".

From the prognostic point of view it was stated that neither the
type of operation nor its organic localization have an impact on compli-
cations or deaths. However, the cause of death was peritonitis in 71% of
cirrhotic patients. Vital surgical intervention may lead to poor results
in cirrhotic patients either. Garrison /5/ found a 57% mortality rate with
vital, and 10% mortality rate with elective operations. Doberneck /4/
found a 42% mortality rate with vital and 11% with elective interventions.
We found 25% and 14% rate, respectively; no statistical differrence was
observed. On variance analyses vital intervention seemed to be a signifi-
cant prognostic factor even in the small number of our cirrhotic patients.

There is a close relation between the Child criteria and death or
complications, which we can also support. Originally the Child criteria
were used in the prognosis of portocaval shunt operations of cirrhotic
patients; however, it seems to be applicable in prognosing the results of
large abdominal and even of esophageal operations in cirrhotic patients
/2, 5, 12/.

Doberneck /4/ claims that elevated serum bilirubin level, hypo-
albuminaemia and ascites have 3 significant impact on survival. Aranha and
Schwartz /1, 9/ attached prognostic importance to prothrombin level. It is
worth investigating the mentioned prognostic values separately, as they
support the prognostic value of the Child criteria in abdominal surgery on
cirrhosis.

Statistical analysis showed that WBC is of importance among pre-
operative data, as an elevated WBC shows significant relation to higher
mortality rate which supports the fact that intraabdominal bacterial con-
tamination or peritonitis are among the leading causes of death of cir-
rhotic patients /5/.

During our study we found a high number of complications, generally
the patient / complication ratio was 1:2. Most of the complications were
of bacterial origin. Although the cause and importance of the cumulative
occurrence of septic complications in cirrhosis are well known, we would
like to call attention to it.
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We can conclude that the high mortality - and complication rates of
abdominal surgery performed on cirrhotic patients call attention to the
importance of careful indication in choosing the type of operation. Before
operation nutrition should be improved, prothrombin-level normalized and
ascites ceased.

Taking into account the Child criteria in the case of indication for
elective operation is absolutely justified. Elective operation —in  our
opinion — can be performed at Child stage A in the case of tumours, risk
of malignancy or unbearable pains. In Child stage B management of the men-
tioned abnormalities and getting back to stage A are desirable. Elective
operation is not recommended in Child stage C.

The necessity of intervention in case of vital indication is un-
questionable; attention is called to increased risk.
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PARENTERAL AND ENTERAL NUTRITION AND THE ENTEROCUTANEOUS
FISTULA TREATMENT |
INVESTIGATIONS ON FISTULA OUTPUT, NUTRITIONAL STATUS COMPLICATIONS*

E. DARDAI, SZ. PIRITYIl and L. NAGY

2nd Department of Surgery, Division of Anaesthesiology and Intesive Care,
Semmelweis University Medical School, H-1096 Budapest, Nagyvérad tér 1,
Hungary

(Received: June 6, 1991)

Prospective evaluation were made of 45 patients with postoperative small bowel
fistulas treated with total parenteral nutrition (TPN) and enteral nutrition (EN) be-
tween 1971-1988. The administration of TPN in the early treatment of enteric fistulas
decreased the mean fistula output significantly (p” 0.05-0.001) and provided an ef-
fective tool in the control of high-output fistulas.

The electrolyte contents of different fistula secretions were unchanged and the
losses through the fistulas depended on the daily output. In patients with high-out-
put fistulas acid-base balance disturbances had to be corrected.

When comparing two parenteral nutrition regimens (carbohydrate+amino acids /CH+AA
versus carbohydrate+amino acids+fat /CH+AA+F) both facilitated the reduction of
fistula secretion (in high-output fistulas. GHAA = -50.2%; CHAAF = -49%).

Positive nitrogen balance was achieved innonseptic patients after 13 days of
treatment. Improvement of serum protein and albumin occurred by the time of fistula
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 enteral nutrition proved to be a powerful method for
controlling the enterocutaneous fistulas and maintaining the nutritional integrity of
patients.

Introduction

The development of postoperative enterocutaneous small bowel fistulas
has frequently been reported to be accompanied by high morbidity and mor-
tality. Malnutrition and sepsis are the major determinants of the adverse
clinical outcome /1, 21, 24, 34, 36, 45/.

The provision of optimal nutrition via parenteral or enteral routes

is now a mandatory component of postoperative care of these patients. How-

Presented at the 5th World Congress on Intensive and Critical Care Medicine. Kyoto,
Japan, 1989

Akadémiai Kiad6, Budapest
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ever the general advances in fluid and electrolyte therapy, intensive care
patient monitoring have contributed to the overall salvage of the fistula
patients as much as the nutritional management /40, 44, 45/. The outcome
of therapy does not depend on the nutritional therapy alone but is in-
fluenced by other factors, such as the localization of the fistula and the
concomitant septic complications. In the last decade the use of parenteral
and/or enteral nutrition together with highly developed diagnostic and
therapeutic methods have resulted in increased rates of spontaneous clos-
ure and in decrease of the mortality of those individuals. The operative
therapy of fistulas has also been expanded due to the increased use of
nutritional programs /19, 20, 21/.

Unfortunately there are no prospective, randomized, controlled
trials to confirm the efficacy of parenteral and enteral nutrition in the
treatment of patients with enteric fistulas. Because of the ethical.con-
cerns in obtaining an adequate control population and the lack of homoge-
neity among the fistula patients, there will probably never be a totally
objective study of this type /40/.

Despite of the absence of controlled trials, many reports have ex-
amined the impact of parenteral and enteral nutrition on the clinical re-
sults of postoperative enterocutaneous fistula treatment /1, 10, 14, 15,
34, 35, 43, 45/. The aim of this study is to investigate the different ef-
fects of nutritional care on postoperative enterocutaneous fistula manage-

ment of the upper gastrointestinal tract.

Patients and Methods

At the 2nd Department of Surgery, Semmelweis University Medical
School 64 patients were treated because of 71 gastroenterocutaneous fis-
tulas from 1971 to 1988.

The localization of fistulas, the distribution of sex and age of the
patients are shown in Table 1. Twenty-two patients had daily fistula
drainage of more than 500 ml, we classified those as high-output fistulas
/1, 19, 24/.

The schedule of treatment of enteric fistula patients was divided
into three phases: fluid and electrolyte resuscitation, the evaluation and
treatment of sepsis and the institution of proper nutritional regimen
(Fig. 1) /1, 19, 40/.
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Table 1
Distribution of 64 patients with 71 postoperative gastrointestinal

fistulas treated between 1971-1988

Sex Age (years)
Localization No.  Female Male 25 26-45 46-65 "G5
Gastric 4 2 2 — 1 2 1
Duodenal 21 4 17 1 5 8 7
Dejunal 9 2 7 - 1 5 3
lleal 37 16 14 8 6 8 8
Total 71 24 40 (64) 9 13 23 19

Enterocutaneous fistula

1

Correction of fluid and electrolyte

deficits

Treatment of sepsis
site of fistula

]

Nutrition

surgery HomeenorTPN

Fig. 1. Schematic illustration of scheduled fistula treatment
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In the case of an established enterocutaneous fistula appropriate
drainage was applied at the suture line of the abdominal wall or at the
cutaneous orifice of the fistula. Ilhe skin around the orifice of the
fistula was protected by Stomahesive® (Squibb Surgicare Ltd.) so that a
collection bag (Coloplast Ltd.) could be attached /22, 25, 28, 30/. Large
number of drainage modalities was developed using suction, gravity drain-
age or collection bags in order to collect the fistula secretion as com-
pletely as possible. The gastrointestinal tract was kept in rest, the pa-
tients received nothing per os and nasogastric suction was instituted dur-
ing the early state of treatment. In the unstable initial phase blood,
plasma, albumin and electrolytes were given to restore the circulating
blood volume and to replace the fluid loss. An accurate intensive care was
required to correct the metabolic and cardiorespiratory disturbances.

Tweinty-eight acute abdominal operations were performed in order to
control the intraperitoneal abscesses, peritonitis or bowel obstruction.
In 2 patients a bleeding gastric ulcer was satured.

In 45 patients with 48 fistulas TPN and/or tube feeding were per-
formed as an adjuvant therapy. The rest of the patients received only
fluid and electrolyte supplementation. In the initial period of the treat-
ment we administered TPN via a central venous catheter. The nutritive sol-
ution consisted of 40% glucose, 10% fructose, 5-6% synthetic amino acids
(Aminoplasmal LX-5, B. Braun; Infusamin S5 or X5, Human; Aminomel LX-6,
Salvia) and 10-20% fat emulsions (Intralipid, KabiVitrum; Lipofundin S, B.
Braun), electrolyte supplementation, vitamins and trace elements in multi-
bottle system /2/. The daily energy intake reached 1.56 + 0.21 x BEE cal-
culated by the modified Harris-Benedict equation /12, 33/.

In 15 of the patients we have continued the TPN with EN. In 8 cases
of duodenal stump fistula we inserted nasojejunal feeding tubes under
radiological control. In 7 cases thin catheter jejunostomy was performed
either during the elective operation or during the emergency surgery per-
formed for septic complications /42/. A formula diet was mostly employed
for feeding (Salvimulsin, Salvia; Nutrocomp F, B. Braun; Cosilat, Egis) in
gastric, duodenal and jejunal fistula cases. Our experience with elemental
diet in ileal fistula cases were less favorable. We often had to discon-
tinue it due to increased fistula output and return to TPN.

In 32 patients with well -controlled fistula drainage the fistula
mean output was calculated from the sum of the daily secretion in a week

by dividing it by 7 in order to get the mean daily secretion. By this cal-
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culation the weekly changes in fistula output were statistically com-
parable. The effects of different parental nutritional regimens (CH+AA
versus CH+AA+H) on fistula output were evaluated by similar method. In the
collected fistula secretions the electrolyte and protein content were de-
termined. The daily electrolyte loss and the serum electrolytes were
analysed and corrected. In 13 patients an appropriate fistula output col-
lection was impossible due to extended disruption of the abdominal wound.
In these cases we estimated the daily fluid, electrolyte and protein loss.
The direct determination of base loss proved to be very uncertain due to
technical reasons, therefore we measured the blood acid-base data with the
micro-Astrup method three times a day and the means of the measurements
were evaluated. The nitrogen loss was determined by micro-Kjeldahl method
from the collected urine, fistula and nasogastric suction fluid. Nitrogen
balance was calculated.

The serum protein and albumin level of patients were examined on
every 5th day of the nutritional therapy. Statistical analysis of data was

made by Student's t-test.

Results

The daily mean fistula output decreased significantly after two
weeks of TPN. The data of 3 patients with high-output gastroduodenal
fistula showed a decreasing tendency (Fig. 2).

In evaluation of different nutritiv regimens (CH+AA versus CH+AA+HFR)
on fistula secretion showed similar effects. Marked decrease in fistula
mean output was observed both with low- and high-output fistulas in com-
parison to the first week fistula secretion. In patients with high-output
fistulas with CH+AA -50.2% and CH+AAH: -49% changes occurred on the
second week of treatment (Fig. 3).

In all types of fistulas the examined ion composition of secretion
seemed to be unchanged. The daily electrolyte loss was influenced by the
amount of fistula secretion (Fig. 4). With proper replacement of electro-
lyte loss we were able to maintain the plasma electrolyte level in normal
limits in patients with properly collected fistula output (Fig. 5).

In high-output fistula patients at the beginning of the nutritional
support metabolic acidosis was observed (Fig. 6). The base-losses were con-
tinuously corrected by the i.v. infusion of 4.2% bicarbonate solution.
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Fin. 2, Changes in fistula mean output during two weeks of TPN
and nothing per os treatment. (I = &M

In 20 patients meticulous nitrogen balance study was carried out.
Positive nitrogen balance could be achieved on the 2nd week of TPN (Fig.
7). Septic episodes, surgical interventions had negative effects on
nitrogen balance that improved when the hypermetabolic condition abolished.

The plasma protein and albumin level declined significantly between
the 2nd and 5th days of treatment. In surviving patients (n = 30) it

reached the preoperative level after the fistula closure (Fig. 8). In 15 pa-
tients no improvement of plasma proteins was observed despite of human
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Fig. 3, Percentage changes in low- and high-output fistulas mean secretions on
CHHAA versus CHHAAH parenteral nutrition. (The fistula mean output of
first week served as control)

albumin or plasma supplementation even after the 20th day of the treatment
(Fig. 9).

All patients lost body weight during the surgical complications and
the fistula treatment. The mean rate of weight loss was: 19.5 + 8.5%.

Complications with parenteral and enteral nutrition

Percutaneous or surgical introduction of catheters into the superior
vena cava can be considered a routine procedure during TPN. The need of
central catheters is necessary because of the high concentration of nutri-
tive solutions, the administration of other supplementary drugs and the
better monitoring of circulatory functions in critically ill patients
/38, 41/.

The technical complication rate is related to the experience of the
physician inserting the catheter and increases when performed under
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Fig. 6, The blood gas data of 14 patients with high output fistulas and
the result of therapy with base (4.2% bicarbonate) replacement

<€

Fig. 4, The daily electrolyte losses through the fistulas in 32 patients
Fig. 5, The changes in plasma electrolyte data during two weeks of TPN
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Table 2
Localization and methods of central vena catherization

Loc'allzat'lon n Method

of insertion

Subclavian vein 20 percutaneous puncture
Right or left juglar vein 37 surgical preparation
Right or left vena basilica 18 surgical preparation
Total 75

emergency conditions. Chest X-ray is essential after central vein cathe-
rization to control the proper location of the catheter and to detect un-
suspected complications such as: bleeding, pneumothorax, infusothorax,
etc. /21/.

In the 45 TPN patients 75 central catheters were inserted and total
or supplementary parenteral nutrition was administered lasting 1511 days
altogether. The mean infusion duration reached 33.5 days per patients.
The localization and method of central catheterization are presented in
Table 2. X-ray control detected catheter tip location abnormality in 5
cases (axillary vewin: 1, external or internal jugular veins on the op-
posite sides: 3, kinkig catheter: 1). In 20 patients with percutaneous
subclavian vein catheters a single case of pneumothorax and 2 cases of in-
fusothorax were found. An appropriate treatment of the technical compli-
cations was initiated after detection.

Catheter contamination was related to the poor technique during in-
sertion or removal or to the immigration of microorganisms along the
catheter from the skin puncture site and the wound. Further contamination
may have resulted from the presence of microorganisms in the nutritive
solutions or administration sets, manipulations with the central catheters:
monitoring of circulatory parameters, drug administration. Beside the
antimicrobal therapy when unexplained fever and other septic symptoms oc-
curred the central venous catheter was withdrawn and culture was taken
from it. The positive culture result does not prove that the catheter s
the source of infection because microorganisms may lodge on the catheter
during a transient episode of bacteremia. Only when no other source of in-
fection can be identified will the central line be designated as the

origin of sepsis /6, 7, 41/.
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Table 3
Distribution of contaminated central venous catheter tips

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 central catheters were positive for pathogenic
bacteria or fungi (Table 3). In 5 patients with operative wound and urine
infection the same bacteria were identified in the haemoculture. In 2
cases the positive catheter tip culture was not accompanied by clinical
signes of sepsis.

The frequency of minor catheter related thrombosis occurred in 10
esses in this study. In one patient superior caval vein thrombosis was
diagnozed. After removal of the central catheter and anticoagulant therapy
the patient recovered.

The metabolic complications of TPN are common during enteric fistula
treatment. Elevated blood glucose levels, glucosuria are the symptoms of
hypercatabolic metabolism and limited tolerance of glucose /3, 39/. In 36
patients Insulin supplementation was needed during TPN. One diabetic pa-
tient died in consequence of septic complications and metabolic disorders.
At autopsy fatty liver degeneration was found in 10 cases, the liver
damage was detected clinically by jaundice and elevated enzyme data only
in 4 cases. No adverse effects of fat administration was detected.

Tube feeding had well-defined indications when bowel motility could
be proved /16, 42/. The EN started with incremental doses of enteral
nutrients and reached the daily intake of 2000 ml. In 5 of 15 patients
diarrhoea was observed. With proportional feeding and administration of
LactobactR (Human) and ReasecR (G. Richter) solutions the diarrhoea could
be controlled when the fistula secretion increased readministration of TPN

was necessary.
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Discussion

In the 1960s the conservative and surgical treatment of entero-
cutaneous small bowel fistulas was associated with a mortality rate of 50%
/17, 45/. Deaths were attributed to fluid and electrolyte imbalance, in-
fections and malnutrition. Ihe development of improved broad-spectrum
antibiotics resulted in decreased mortality and morbidity, but post-
operative enterocutaneous small bowel fistulas still represented a sig-
nificant risk for the patients /34, 35/. However, the recent addition of
TPN and/or EN to the management of enteric fistulas has substantially de-
creased themortality rate /10, 11, 40/. Several factors are responsible
for this improvement. After the development of a postoperative fistula
fluid is replaced intravenously and oral intake is eliminated, thus de-
creasing intestinal secretion and reducing fluid and electrolyte loss
through the fistula /46/.

The results of our clinical study demonsrate that TPN, elimination of
oral intake decreased the enterocutaneous fistula secretion significantly.
The high-output fistulas changed their characters and they could be con-
trolled by the end of two weeks of treatment.

Humen and animal studies indicate the intravenous nutrients have
direct effects on gastro-entero-pancreatic enzyme secretion /8, 9, 13, 23,
47, 48/. The data of Isenberg and Maxwell demonstrated stimulation of
gastric acid secretion in man during amino acid infusion with or without
glucose that could be inhibited by infusion of fat emulsion /26, 47/.

The effect of differrent intravenous nutrients on pancreatic exocrine
secretion are contradictory /23, 29, 31/. ThE recent data of animal ex-
periments and clinical observations have proved that neither amino acids
nor fat emulsion had secretogogue effect on the exocrine pancreas /13,
29, 46/.

In comparison of two parenteral regimens (CH+AA versus CH+AAHF) on
fistula output we could not find any significant difference. The secretory
data emphasize the important role of TPN in reduction of fluid and electro-
lyte loss that makes the proper fluid and electrolyte replacement and cor-
rection of acid-base disturbances possible.

The efficacy of nutritional therapy on malnutrition seemed to be very
difficult to assess in the early phase of fistula treatment /4, 37/. TPN
and EN are very effective in the treatment of malnutrition when no uncon-
trolled sepsis coexists /45/. Sepsis cannot be treated by nutritional
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therapy alone without effective surgical drainage. As long as uncontrolled
sepsis persists, the patient's condition deteriorates

The nitrogen balance study proved to be relatively sensitive estimat-
ing the metabolic changes /5, 32/. Positive nitrogen balance could be only
achieved when the septic foci were eliminated.

The changes in serum protein and albumin level and the response of
these parameters to nutritional support have both beer, proposed to be used
as prognostic indicators of the morbidity and mortality. Hypoproteinemia
and hypalbuminemia are often associated with impaired wound healing, de-
creased resistance to infections and total body water imbalance /36/.
Because endogenous protein and albumin synthesis require the provision of
adequate substrates over an extended period of time and intact liver func-
tion, the repair of the deficit by the administration of exogenous pro-
tein and albumin in selected cases has been recommended /25/. Them the
serum level can be maintained with adequate nutritional support /4, 18/

In 30 surviving patients the serum protein and albumin level reached
the precperative level by the fistula closure. In non surviving patients
with differrent septic complications the improvement in serum proteins was
not observed despite of exogenous protein and albumin supplementation.

The use of TPN and EN as supportive treatment of enterocutaneous fis-
tulas has certain advantages in increasing the survival rate of septic
hypercatabolic patients. However, central venous catheters and continuous
infusion of hyperosmolar nutritive solutions involve the possibility of
superinfection and metabolic disorders /10, 43/. The enteral feeding has
advantages in comparison to TPN with respect to infectious and metabolic
complications, but in fistula treatment the administration of EN s
limited by the localization of the fistula, the prevailing surgical ab-
dominal complications and the intolerance to the diets /11/. These pa-
tients require TPN. In the early period of fistula treatment the TPN
proved to be the only suitable method for controlling the fistula output
and to replace the fluid and electrolyte loss

The management of enterocutaneous fistulas is still a challenging
task in postoperative intensive therapy. There is no doubt that parenteral
and enteral nutrition represent a, powerful tool for maintaining nu-
tritional integrity of the patients. When no sepsis is present, the
parenteral and enteral nutrition combined with proper diagnosis and in-
tensive care offers promising chances for spontaneous healing of enteric
fistulas or may improve the operative results after a course of nutritive

support.
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An 18-year review of 64 patients treated with 71 postoperative enterocutaneous
fistulas of the stomach /4/, duodenum /21/, jejunum /9/ and ileum /37/ wes carried
out to identify the factors affecting morbidity and mortality. Age, localization,
output, inflammatory or malignant bowel disease, nutritional status and associated
sepsis were analysed.

The administration of total parenteral nutrition (TPN) or/and enteral nutrition
(EN) as adjuvant therapy in the management of gastrointestinal fistulas increased
the fistula closure rate (64%) and decreased mortality (33%). In patients over 65
years a rise in mortality rate (69%) was found. TPN and EN support yielded the best
results in duodenal and jejunal fistula patients (closure rate 8% and 71% respect-
ively). In patients with high-output fistulas,inflammatory bowel disease and malig-
nancy good results could be achieved with nutritional treatment. The presence of
malnutrition had an adverse effect on the outcome in the non-TPN group with a
mortality rate of 4% In 43 patients severe septic complications occurred and 21
died due to septic multiple organ failure proved by autopsy. The overall mortality
rate was 39%%.

Timing of fistula surgery had little impact on the fistula closure rate, but
better results were obtained when reconstructive surgery was deferred beyond 6 weeks
from fistula onset. Mortality has decreased since 1980.

While many factors influence the outcome of fistula disease, adequate antiseptic
treatment is assumed of primary importance.

The nutritional therapy facilitated the spontaneous fistula healing and allowed
the elective intestinal reconstruction to be scheduled at an optimal time.

)ﬁDresented at 46th Congress of the Hungarian Society of Surgery, Budapest, Hungary,

Akadémiai Kiad6, Budapest
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Introduction

Most enterocutaneous fistulas arise postoperatively as complications
of a surgical procedure in which the surgeon has encountered extensive ad-
hesions, inflammatory bowel disease, malignant tumour or radiation injury
to the intestine. Fluid therapy, antibiotics, surgical drainage and skin
protection have become an essential part of the fistulous patient's treat-
ment. Several authors have recognized that undernutrition is a bad prog-
nostic factor /12, 15, 19, 23, 29, 37, 39/.

Before the widespread availability of safe parenteral and enteral
nutrition, attempts of early surgical fistula closure were usual, but the
results were dismal. Fistula recurrence with fluid, electrolyte and acid-
base imbalance often occurred; sepsis and marked wasting resulted in a
high mortality rate /2, 5, 0, 14, 24/.

The value of parenteral and enteral nutrition in the treatment of
enterocutaneous fistulas has been emphasized. A marked decrease in mor-
tality and an improvement in spontaneous fistula closure rate were de-
monstrated /3, 13, 16, 20, 23, 29, 33, 40, 43, 44/.

Our experience with 45 patients with postoperative gastrointestinal
fistulas who received total parenteral or enteral nutrition (TPN and EN
group) as a part of their therapy is reviewed. These results have been
compared with those obtained from 19 patients treated without nutritional
support (non-TPN group) at the same institution either at the same time or
prior to the introduction of parenteral nutrition.

Patients and Methods

Sixty-four patients (40 men and 24 women, between 15 and 02 years)
with 4 gastric, 21 duodenal, 9 jejunal and 37 ileal fistulas were treated
in our department from 1971 to 1988. Aetiological factors of postoperative
fistulas are summarized in Table 1. In 45 cases (63.3%) enterotomy or
anastomotic suture line failure occurred. Twelve fistulas were caused by
direct surgical injury or drain decubitus. The majority of fistulas de-
veloped between the 6th and the 15th postoperative days (Table 2). All
enterocutaneous fistulas were documented by phystulography, intraluminal
dye or contrast studies and/or chemical analysis of the fistula secretion
(electrolyte, pH, bilirubin and amylase level). Certain principles of



PARENTERAL AND ENTERAL NUTRITION AND THE ENTEROCUTANEOUS FISTULA TREATMENT II. 307

Table 1
Actiology of postoperative enterocutaneous fistulas

No. of fistulas %
Suture line leakage 45 63.3
Surgical injury 7 9.9
Disruption of abdominal wall 8 11.3
Drain decubitus 5 7.0
Recurrent fistula 6 8.5
Total 71 100.0

Table 2

Development of enteric fistulas in the postoperative period

Postoperative days No. of fistulas a
0-5 15 21.1
6 -15 A 47.9
16 -30 12 16.9

-30 10 141

Total 71 100.0

Table 3

Results of operative treatment of postoperative fistulas

Operations No. Closure Fistula Mortality
recurrency

Primary suture 3 2 1 0/3
Resection and

anastomosis 9 5 2 2/9
Exterioration of

fistula 2 0 1 1/2
Total 14 7 4 3/14

early fistula management were common in both groups of patients. The pa-
tients received nothing orally, appropriate nasogastric suction was in-
stituted and fluid and electrolyte imbalances were corrected. The daily
energy intake of 19 patients (non-TPN group) was less than 4000 kJ. In
this group the surgical fistula closure was attempted rather early. Since
the institution of parenteral and enteral nutrition early surgical inter-
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vention for closing the fistulas has been rare and was delayed until the
fistula had been persisting for four to six weeks.

During the fistula management the patients required surgical inter-
ventions for control of sepsis as well which allowed the spontaneous or de-
finitive surgical closure of fistula. The different surgical methods for
closing the enterocutaneous fistula, the results of the operations and the
mortality due to surgery are shown in Table 3. Seven fistulas were closed
by surgery, the remaining unsuccessful surgical attempts were due to un-
treated sepsis and malnutrition.

Results

Table 4 shows the final outcome of fistula treatment in the 64 pa-
tients. In the TPN and EN group 24 fistulas closed spontaneously, 29 pa-
tients left the hospital with cured fistula (64%). In the non-TPN group
only 3 spontaneous fistula closures were achieved, 2 fistulas were closed
by surgery, in 4 patients the low-output fistula persisted. Marked dif-
ference was observed between the mortality rate (33% versus 53%) of the
two groups.

A higher mortality rate and decreasing healing tendency were associ-
ated with age over 65 years (Table 5).

Table 4
Results of treatment in 64 patients with 71 postoperative

enterocutaneous fistulas (1971-1988)

Fistula Permanent Healed
F/Pts spontaneous fistulas 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 = fistula; Pts = patients)
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Table 5
Influence of age on results of fistula treatment

TPN and EN Non-TPN
Age No. Survived + Deaths Survived + Deaths
(yr) cured pts cured pts
65 45 25 8 8 4
6 19 5 7 1 6
(yr = year)
Table 6

Localization of fistulas and effect of nutritional therapy

on outcome of fistula treatment

TPN and EN Non-TPN

Loca- F/Pts  Closed Deaths F/Pts Closed Deaths
lization fistula fistula

Stomach 2/2 1 1 2/2 0 2
Duodenuml 18/18 15 3 3/3 1 2
Jejunum m 5 2 2/2 1 1
lleum 21/18 8 9 16/12 3 5
Total 48/45 29 15 23/19 5 10

Table 7

Effects of diseased alimentary tract on outcome of fistula treatment

TPN and EN
No. Closed Permanent Mortality
of pts fistulas fistulas
Crohn's disease 5 4 — 1/5
Carcinoma 14 9 - 5/14
non-TPN
Crohn's disease 3 — 3

Carcinoma 9 - 1 8/9

309
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Table B
Closure rate and mortality rate related to fistula output

1PN and EN
Output Fistula Closure rate Mortality
500 ml 18/27 6/24
500 mi 11/21 9/21
lotal 29/48 15/45
non-1PN
500 ml 5/22 9/18
500 ml 0/1 1/1
Total 5/23 10/19
Table 9

Malnutrition and the results of fistula treatment

non-TPN group

(n = 19 pts)
Nutritional No. Survival + Mortality
status of pts fistula closure
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 sites of origin for
the postoperative fistula development. With nutritional support and surgi-
cal treatment the best results could be obtained in the duodenal (15 of 18
fistulas closed) and jejunal fistula management (5 of 7 fistulas closed)
(Table 6). Healing tendency was lower and mortality was higher of ileal
fistulas in both groups. These unfavorable results were attributed to
Crohn’s disease (8 patients) and cancer (21 patients).

The beneficial effect of nutritional therapy on Crohn's fistula is
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evident as seen in Table 7. Patients operated because of malignant tumours
with preexisting nutritional disturbances are known to have poor prognosis
in outcome if a major surgical complication occurs. These patients with
enteric fistulas had no chance for survival without intensive nutritional
support.

Fistula output had a strong impact on mortality rate (Table 8). Ac-
cording to our experience mortality rate was higher when comparing high-
output to low-output fistulas. The increased fistula closure rate in the
TPN and EN group may be explained by the decreasing secretory activity of
the gut due to parenteral nutrition.

In of malnutrition (loss of body weights 15%), anaennia (haemoglobin
<10 ¢/100 ml), hypoproteinaemia (Se. protein << 60 g/1) or hypalbuminaemia
(Se. albumins 35 g/1) the mortality rate was greatly increased in the
non-TPN group (Table 9). Nearly equal survival and decreased mortality
rates were achieved by nutritional therapy in previously malnourished pa-
tients in comparison to patients without nutritionel disorders.

The existence of intraperitoneal infection was the factor thet bhad
the worst effect on the prognosis. Several forms of intraperitoenal in-
fection were observed. Sometimes peritonitis developed together with early
postoperative fistulas or at a later stage, perifistulous aggregates may
have suppurated. In certain cases the septic focus was difficult to detect
despite of modern diagnostic methods (such as ultrasound, computerized
tomography, isotopic scans, etc.). Multiple organ failure developed due to
bacteremia and er.dotoxemia. In non-TPN group 2 patients had severe atel-
ectasia and bronchopneumonia. Ten patients died because of autopsy proved
septic multiple organ failure (Table 10). In the TPN and EN group septic
organ failure occurred in 31 patients. Four of 20 patients died due to
pulmonary, cardiac and gastrointestinal septic complications. In 11 cases
death could be related to uncontrolled sepsis and multiple organ failure
(Table 11).

Table 12 presents the results and the way they changed the fistula
treatment, observed during the 18-year period covered by this study. From
1971 to 1979 patients were cared for mainly by their own surgeon and
treated at the surgical ward. These included the non-TPN group as well.
Since 1980 the responsibility of fistula management has been in the hands
of Intensive Care Unit staff as well as in the surgeon's. In the last
years more experience has accumulated in the recognition and management of
enterocutaneous fistulas that resulted in increased survival rate (76%)
and decreased mortality rate (24%).
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Table 10
Sepsis related complications and mortality in the non-TPN group of patients

In 2 patients non lethal pulmonary complications occurred

Septic nultiple organ failures

No. Manifestation of damage
of deaths Pulmonary Cardiac Renal Hepatic Gastrointestinal Blood coagul.
1 + +
3 + +
2 + +
2 + +
1 +
1 + +
10 (x = acute pancreatitis; x = septic endocarditis)
Table 11

Sepsis related complications and mortality in the TPN and BN group of patients

Diagnosis No. of pts Deaths
Atelectasia

Pneumonia u 1
AB 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 Gastrointestinal Blood coagul.

1 + + +
X

3 ¥ + + +
X

1 ¥ +

1 % +

1 + +

2 + + +

2 + + +

[

(x = Adult respiratory distress syndrom (ARDS)
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Table 12
Change in results of postoperative enterocutaneous fistula treatment

(2 time periods)

Years Healing rate Permanent fistulas Mortality

1971-1979 15/39 5 19/39

1980-1988 19/25 0 6/25
Discussion

Surveying the literature of the last 15 years shows that the fre-
guency rate of postoperative enterocutaneous fistulas following laparatomy
has been changing between 0.5% and 56% (Table 13) /5, 8, 25/. The Hun-
garian reports focused on the surgical attempts to close the enteric
fistula, only a few papers were published on the benefit of early fistula
secretion control and nutritional support /7, 11, 18, 26, 32, 41/. Par-
enteral nutrition was proved to reduce the volume of gastro-entero-pancre-
atic secretion in animal experiments and in clinical studies. Parenteral
nutrition made the patients' nutrition easier and more effective and it

became routinely used in all cases of enteric fistula.

Table 13
Frequency rate of gastroenterocutaneous fistula development

related to laparatomies

Chevrier et al. (1968) 15%
Bouré et al. (1971) 3.0%
Hollender et al. (1974) 0.5%
Dérdai et al. (1988) 5.6%

However, it also became evident that some fistulas closed spon-
taneously after bowel rest and intravenous feeding, while others were as-
sociated with severe intraabdominal infections. This dilemma was also
reflected in early papers dealing with the parenteral nutrition treatment
of fistulas /2, 3, 6, 12, 23, 38/. Some surgeons pinned their faith on
nutritional management /14, 16, 23, 34, 36, 39, 40/, while others still
preferred early surgery for most upper gastrointestinal high-output fis-
tulas /24, 31, 35/.
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The work by Kaminsky and Deitel

nutrional therapy which in their

hands

E. DARDAI et al.

underlined the relevance of proper

lowered the mortality of enteric

fistulas from 40% to 12.5% and increased the spontaneous closure rate from

34.4% to 80% /29, 38/.

stressed the point that homogeneity between series

true benefit from nutrition regimens

This paper failed

but
would be desirable if

to compare similar series,

was to be assessed objectively. In

our study the comparison of a prospective assessment with a retrospective

one may

between the groups with respect to the type of fistula,

surgical therapy and intensive care.

involve similar difficulties.

In our case there was a similarity
disease process,
The patients and the method of selec-

tion was similar to those reported elsewhere /24, 30, 43/.

The important findings in the present study was that the

treatment with nutritional regimen
fistula closure (50%) when comparing

improvement has been observed in the

we compare our data with the chronologically parallel
are found to coincide very closely /2,

showed a higher

results of

rate of spontaneous
with the non-TPN group (13%). Marked
(33% versus 53%). If
series the

15, 23, 33,

mortality rate
results

3, 6, 13, 14, 34, 42].

We have also noted a significant improvement in fistula healing (76%) and

a decline in mortality rate (24%) in

A postoperative enteric fistula
consequences are to be reduced still
tors affecting prognosis seems to be
therapeutic measures.

Among factors that are believed
nosis seems to be necessary in order

Among factors that are believed
nosis the following are to mention:
tula,

age,
disease of the fistulized alimentary tract,

the last 9 years.
involves grave consequences and these
further. A better definition of fac-

necessary in order to evaluate the
to have a determining effect on prog-
to evaluate the therapeutic measures.
to have a determining effect on prog-
localization and output of fis-

malnutrition and exist-

ence of different septic complications.

Age appears to make the prognosis

served significant
/301/.

years as compared

Hollender et al.

series the overall

less favorable. Lévy et al. ob-

increase in mortality over the age of 50 (p < 0.01)

pared with the younger age of fistula patients (27%).

There is some evidence
means an aggravating factor.

characterized by high mortality.

reported a 76% mortality rate for patients over 70
with an overall mortality rate of 48% /24/. In our
mortality rate over the age of 65 reached 6% as com-

that proximal localization of the fistula
Gastro-oesophageal anastomosis fistulas are
The conservative treatment: parenteral
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and/or enteral nutrition, suture line drainage and control of infection
offer good clinical results /28, 36, 44/. We had only a single surviving
patient treated with the regimen mentioned. The gastro-oesophago-pleural
fistula closed spontaneously after 114 days of treatment /10/.

In duodenal and jejunal fistula treatment the mortality rate of our
non-TPN group was as high as reported in the literature before the nu-
trition era /6, 12, 26, 40, 41/. The increased number of spontaneous fis-
tula closure appeared only in patients with nutritional support /14, 16,
20, 31, 33, 35, 38, 42/. Recently, the thin catheter jejunostomy feeding
has proved to be advantageous in the fistula management of the upper ali-
mentary tract /4, 9, 19, 29, 44/.

Inflammatory and malignant diseases of the gastrointestinal tract in-
volve a higher coincidence of postoperative fistula development and lead
an unfavorable prognosis for fistula treatment /1, 3, 21, 27, 37/. The use
of nutritional therapy as a supportive agent in patients with Crohn's
disease improved healing tendency. It was obviously important to support
malnourished patients who were undergoing resection for carcinoma and also
in fistula management if developed postoperatively. If a neoplasm involved
the fistula tract particularly after incomplete resection of stomach or
colon cancer, closure was not obtained in patients on nutrition therapy
/40, 43/. Our high mortality rate in ileal fistulas could be related to
the great number of ileocolic anastomosis insufficiencies after colon
cancer resection.

The voluminous fistula secretion was regarded as a determining factor
in the early treatment of enterocutaneous fistulas. Electrolyte distur-
bances, nutritional insufficiency and sepsis stimulated the surgeons to
close the fistula as early as possible /12, 17, 22, 23/. On the basis of
the rather poor results the advantages of better patient monitoring in-
cluding correction of electrolyte disturbances and volume replacement were
realized. The elimination of oral intake and total parenteral nutrition
reduced the fistula output. This made the timing of operation for fistula
cure possible.

Undrained abcesses, peritonitis, haemorrhage or bowel obstruction re-
quired urgent surgery independent of what period of time has elapsed since
the fistula developed. For less urgent situations in which sepsis was con-
trolled we preferred deferring the fistula operation 6 weeks, then intra-
abdominal conditions were likely to allow safe definitive surgery. During

this time the nutritional therapy could be particularly efficacious in
maintaining the patient's nutritional state.
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Malnutrition leads to high incidence of suture line insufficiency.
The development of postoperative fistula makes the patient's condition
worse. There are identifiable sources of malnutrition in enteric fistulas
such as the lack of proper food intake, the hypercatabolism because of the
associated sepsis annd loss of protein-rich energy requiring secretion
from the fistula. Bowel rest and parenteral nutrition decrease the fistula
output. However, the energy expenditure of fistula patients are highly
dependent on the elimination of septic foci. This fact underlines the need
of adequate surgical drainage during the course of conservative management
After obtaining appropriate cultures, antibiotics with a spectrum also
covering aerobic and anaerobic gram-negative bacilli are used in persist-
ing sepsis. The nutritive solutions and sets used for parenteral nutrition
can be regarded as additional sources of infection. When detecting clini-
cal symptoms of sepsis without any other evidence, these sources should be
taken into consideration. There is no doubt that enteral nutrition may be
equally effective in specific situations with a lower complication rate.

However, malnutrition in the presence of uncontrolled sepsis cannot
be treated by nutritional regimen without effective surgical drainage
otherwise multiple organ failure develops and death ensue.

When compared with the data referred in the literature, our experi-
ence confirms that the application of a comprehensive treatment program
which includes early introduction of nutritional support results in an im-
provement in morbidity and' mortality as well as the spontaneous closure
rate of enterocutaneous fistulas of the gastrointestinal tract. Uncon-
trolled sepsis proved to be the one major determinant of unfavorable out-
come of fistula treatment.

References

1. Alexander Williams 3: Surgical management of fistulae in Crohn's disease. Symposium on
Present Management of Ulcerative and Crohn's Colitis. Rotterdam, 1982

2. Ali SD, Lefall LD: Management of exeternal fistulas of the gastrointestinal tract. An3
Surg 123:535, 1972

3. Allan R Treatment of fistula by parenteral nutrition. Gastroenterology 80:215, 1981

4. Bodoky Gy, Harsanyi L: Korai posztoperativ tli-katéterjejunosztomias taplalassal szerzett
tapasztalatok. (Experiences with needle-katheter jejunostomy feeding in the early post-
operative period.) Orv. Hetil. 127:2251, 1986

5. Boure 3, Asshdouria R, Randrianonimandimby 3, Lamy 3: Les fistules digestive externes post-
opératoires. Consideration étiopathogénique et clinique (a propos de 40 observations).
Am Chir 25:25, 1971

6. Brown RR Speir RC, Trenton 3N Duodenal fistula. Ann Surg 132:913, 1950



10.

11.

12.
13.
14.
15.
16.

17.
18.

19.
. Hartig W Moderne Infusionstherapie, Parenterale Erndhrung. Barth, Leipzig 1979
21
22.
23.
24.

25.

26.

27.

28.

29.

30.

31

PARENTERAL AND ENTERAL NUTRITION AND THE ENTEROCUTANEOUS FISTULA TREATMENT I. 317

. Bucsina 0, Kolb 0: Tobbszords gyomor-bélsipoly sikeres zarasa a negyvenkilencedik hasi

mitét utan. (Successful closure of multiple gastrointestinal fistula after 49th ab-
dominal surgery.) Magyar Sebészet 24:302, 1971

. Chevrier X, Despretz R, Bonzet P, Mailleux M Les fistules postopératoire de I'in-

testine gréle. Mim Acad Chir 94:160, 1968

. Dardai E, Bite A Behandlung der enterokutanen Diinndarmfisteln mit hilfe der parentera-

len Erndhrungstherapie. Deutsche Zeitschr. Verdauungs- Stoffwechselkarankh. 44:149,
1984

Dardai E, Szab6 K= A mesterséges taplalas jelent6sége a nyel6csoperforatio postoperativ
kezelésében. (Importance of artificial nutrition in postoperative treatment of per-
forated oesophagus.) Anaesth Intensiv Ther 7:49, 1977

Dubecz S, Bardosi Z: Gyomor resectiot kovet6 idilt kils6 duodendlis sipoly kezelése.
(Treatment of chronic external duodenal fistula following gastric resection.) Magyar
Sebészet 28:372, 1975

Edmunds HL, Williams GV Welch CE: External fistulas arising from the gastro-intestinal
tract. Amn Surg 152:445, 1960

Fazio WV Coutsoftides T, Steiger E: Factors influencing the outcome of treatment of
small bowel cutaneous fistula. World J Surg 7:481, 1983

Freund H, Anner C, Salz NJ: Management of gastrointestinal fistulas with total parenteral
nutrition. Surgery 61:273, 1976

Fujita H, Shoji M Noto H, Ueda H, Kusajima Y, Sabe Y, Miyazaki |: Management of post-
operative gastrointestinal fistula. World 0 Surg 5:743, 1981

Garden 0J: Surgical and nutritional management of postoperative duodenal fistulas. Dig
Dis Sei 33:30, 1988

Glilzow M Koelsch KA Kuntzen H: Gastroenterologie. Fischer, Dena 1969

Haas P, Rénai 0: A gyomor-bélcsatorna kiils6 sipolyai. (External fistulas of gastroin-
testinal tract.) Orv Hetil 107:390, 1966

Hartig W Schmoz G, Weiner R, Matkowitz R: Kinstliche Erndhrung. Barth, Leipzig 1988

Hawker PC, Givel X, Keighley MRB Alexander Williams 0: Management of enterocutaneous
fistulae in Crohn's diesease. Gut 24:284, 1983

Hill GL Operative strategy in the treatment of enterocutaneous fistulas. World 0 Surg
7:495, 1983

Himal HS, Allard, OR Nadeau OE Freeman JE, macLean LD: The importance of adequate
nutrition in closure of small intestinal fistulas. Br 0 Surg 61:724, 1974

Hollender LF, Meyer C, Avet D, Zeyer B: Postoperative fistulas of the small intestine:
Therapeutic principles. World J Surg 7:474, 1983

Hollender LF, Dtten F, Meyer C, Marrie A Notre experience du traitment chirurgical
des fistules externes post-opératoires de l'intestin gréle. 0 Med Strasbourg 5:415,
1974

lhdsz M Réfi M Batorfi 0, Oskab F, Regds 0: Duodenumcsonk insufficiencia gyakorisdga a
klinika 12 éves anyagaban. (Frequency of duodenal-stump insufficiency in 12 years
clinical material.) Magyar Sebészet 26:9, 1973

lhasz M Réfi M Szab6 K, Batorfi 0, Valyi S, Kiss S: A Morbus Crohn szévédményei és a
récidiva gyakorisdga. (Frequency of complications and recurrency of Crohn's disease.)
Magyar Sebészet 32:369, 1979

Dérgensen ST, Pedersen H, Larsen V: Conservative treatment with total parenteral
nutrition in patients with gastro oesophageal anastomosis leaks (anastomotic leaks
conservatively treated). Acta Chir Scand 145:173, 1979

Kaminsky MM Deitel M Nutritional support in the management of external fistulas of the
alimentary tract. Br j Surg 62:100, 1975

Lévwy E, Cugnenc P, Parc R, Bloch P, Huguet C, Frileux P, Loygue O: Fistules jejuno-
iléales s'ouvrant dans une éviscération. Expérience de 120 cas. Gastroenterol Clin Biol
5:497, 1981

Mcintyre PB, Ritchie OK Hawley PR, Barthram ClI, Lenhard-Oones DE Management of entero-
cutaneous fistulas a review of 132 cases. Br D Surg 71:293, 1984



318

32.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

E. DARDAI et al.

Molnar 3, Kudasz F: Hasiregi fistulak. (Abdominal fistulas.) Orv Hetil 103:2085, 1962

. Nassos TP, Braasch 3W External small bowel fistulas. Current treatment and results.

Surg Clin North An51:687, 1971

Pearlstein L, 3ones CE, Polk HC Gastrocutaneous fistula. Etiology and treatment. Am
Surg 187:223, 1978

Reber HA Roberts C, Way LW, Dunphy E3: Management of external gastrointestinal fistulas.
Am Surg 188:460, 1978

Riboli EB, Bertoglio S, Arnulfo G, Terrizzi A: Treatment of esophageal anastomotic leak-
age after cancer resection. The role of total parenteral nutrition. 3 P E N 10:82, 1986

Rombeau 3L, Rolandelli RH: Enteral and parenteral nutrition in patients with enteric
fistulas and short bowel syndrome. Surg Clin North An67:551, 1987

Sandler 3T, Deitel M Management of duodenal fistulas. Can 3 Surg 24:124, 1981

Sheldon GF, Gardiner BN, Way LW Dunphy E3: Management of gastrointestinal fistulas.
Surg Gynec Obstr 133:385, 1971

Soeters PB, Ebeid AM Fischer 3E: Review of 404 patients with gastrointestinal fistulas:
impact of parenteral nutrition. Am Surg 190:189, 1979

Stefanies 3, Banki F, Farkas |, 3uhdsz M Duodenum sipoly. (Duodenal fistula.) Sebész
Nagygy(ilés. Budapest, 1964 p 224

Tarazi R, Coutsoftides T, Steiger E: Gastric and duodenal cutaneous fistulas. World 3
Surg 7:463, 1983

Thomas R3S: The response of patients with fistulas of the gastrointestinal tract to
parenteral nutrition. Surg Gynec Obstr 153:77, 1981

Wolf G von, Steindorfer P, Piber G: Parenterale oder enterale Hyperalimentation in der
Behandlung enterokutaner Fisteln, Zentbl Chir 113:973, 1988



Acta Chirurgica Hungarica, 32(4), pp- 319-322 (1991)

EXPERIENCE WITH A NEW COMBINED METHOD IN THE DIFFERENTIAL
DIAGNOSTICS OF EARLY ENDOMETRIAL CHANGES
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Semmelweis University Medical School, H-1082 Budapest, Ull6i Gt 93, Hungary
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Ihe authors have performed in 30 cases ultrasonic examination of the endometrium
followed by vacuum aspiration with TIS-U-TRAP device (Milex Prod. Inc., Chicago) with
equipped a transvaginal head, to obtain samples for histological 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 colposcopic and cytological examination is applied in gyne-
cological oncological screening which reveals most of the pathological
changes in the portio. However, the pathological, oncological changes in
the endomtrium are not revealed by this technique /7/. The endometrium is
usually examined by curettage.

This examinational method is suitable for testing the temporary state
of the uterine mucous membrane after cervical dilatation. This inter-
vention - which seems to be one of the most frequent gynecological inter-
ventions - can only be performed in a hospital, with general or local
anaesthesy. It can be followed by complications due to the both operation
and anaesthesy. Expenses of hospital treatment should also be reckoned
with. This is the reason which curettage cannot be used for screening.
The so-called suction curettage which does not require cervical dilatation
- seems to be appropriate for sampling of uterine mucous membrane. A
periodical routine use of a reliable screening method seems to be neces-
sary in women with increased risk of malignant disorders of the uterine
corpus (hypertension, diabetes, not delivered, late menopausa, excess
weight, infertility, oestrogen treatment) /15/. Sampling with aspiration
technique seems to meet the above requirements /3, 6/. The application of

transvaginal ultrasonic technique /9/ would be a useful addition to aspi-

Akadémiai Kiadd, Budapest
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ration sampling in the morphological examination of the abnormalities of
the uterine mucous membrane calling attention to cases when the thickening
of the mucous membrane calling attention to cases when the thickening of
the mucous membrane is expected. In our study we report on the results of
microscopic examinations of samples obtained from women with risk by
vacuum aspiration technique following ultrasonic examination with the use

of a transvaginal head.
Patients and Methods

Screening examination was performed in 30 women without symptoms.
Pregnancy test was negative in all cases. All women examined belonged to a
high risk group of malignant disorders of the uterine corpus. The examined
women were informed about the nature of the examination, it was performed
with their consent. In case of appropriate vaginal cleanness the first

step of examination was sonography (Fig. 1).

Fig. 1. Transvaginal ultrasonic picture of uterine cancer in a 56-year-old woren

Ultrasound examination was performed with the use of Toshiba Sono-
layer, SAL 388 device supplied with a 5 mH intravaginal head. The trans-
ducer had a fluid gel gum and a gel layer. The test head was introduced
into the vagina. Then samples were taken with vacuum aspiration from the
thickened mucous membrane defined by ultrasonic technique.
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Fig. 2, Vacuum aspirator - can be used outpatiently

Vacuum aspiration was performed with the use of TIS-U-TRAP (Milex
Product. Inc., Chicago) device (Fig. 2). The examinations were performed
outpatiently. Before introducing the 3 mm diameter steel suckle curette
the portio was fixed with a ball-fixer and curettage performed with
500-600 mm Hy suckle after desinfecting the vagina. On ultrastructural
examination samples were fixed in 2.5% glutaraldehyde, 1% osmium-tetroxide

or 4% formaldehyde solutions.

Results

Changes in the structure or size can be defined even during the men-
struational cycle with ultrasonic examination. If the thickness of the
endometrium seems to be abnormal on ultrasonic examinations, a pathologi-
cal change - most frequently hyperplasia, adenomyosis, chronic endo-
metritis or pyometra - is suspected. Ultrasonic examination alone can
reveal endometrial carcinoma, however - according to some publications -
it shows an echo-full or echo-poor structure in adenocarcinoma /1, 2, 4,
9, 10/.

Fifteen negative results were obtained out of 30 sonographic exami-
nations when the endometrium did not seem to be thickened. Morphological
examination performed with suction also showed normal mucous membrane in
these cases.

Ultrasonic examination revealed the thickening of the mucous membrane
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in 15 cases. On histological examination of the suction material 5 normal
and 10 pathological mucous membrane results were obtained. In 8 of the 10
abnormal cases glandular cystic endometrial hyperplasia and adenocarcinoma
was found in two cases.

Discussion

The number of endometrial carcinoma cases in increaseing all over the
world as well as in Hungary. Because of this a screening method would be
necessary to recognize the disease before as early. Ultrasonic examination
if supported by a simple light, or electron microscopic or - when needed -
electrocytochemical method. On using these methods no other complications
than slight discomfort and lower abdominal spasms have been observed. In
our cases sufficient test material was available for histological exam-
ination and no contraction in the portio hindered intervention.

On the basis of our preliminary examinations the combined screening
method - described above - is a useful tool in women with increased risk
because of the cancer of the uterine corpus. However, we would like to
emphasize, that this is a screening, not a diagnostic method, whose use
would not eliminate the use for curettage in positive cases.

References

1. Fleischer A Dudley BS, Entman SS, Baxter DN 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 WI, Sullivan P: Cyclic endo-
metrial changes: US assessment with histologic correlation. Radiology 167:233-237, 1988

3. Goldrath MH Sherman AD: Office hysterescopy and suction curettage: Can we eliminate the
hospital diagnostic dilatation 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 GG Premalignant and malignant disorders of the Uterine Corpus In: Pernoll M. and
Benson RC. Current Obstetrics and Gynaecologic Diagnosis and Treatment. p 847, 1987

6. McKenzie 1Z: Routine outpatient diagnostic uterine curettage using a flexible plastic
aspiration curette. Br D Obstet Gynecol 92:1291-1293, 1985

7. Nagy P, Keller G, Csaba |: Cytohormonal and cancer screening procedure for endometrial
carcinoma. Zbl. Gynédkol. 107:169-174, 1985

8. Nagy P, Keller G, Csaba |, Garadny B, Torok A: Recognition of endometrial carcinoma with
the help of Milan-Markley endometrial helix. (Az endometriumcarcinoma felismerése
Milan-Markley-féle ~ endometrialis  helixszel.) Magyar Onkolégia 30:65-72, 1986

9. Patai K, Dakab Zs, Harkényi Z, Balogh I: New possibilities 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
arteficial uterine cavity distention. D Clin Ultrasound 15:439-450, 1987



Acta Chirurgica Hungarica, 32(4), pp- 323-330 (1991)
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The authors give a review of their 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 their cases. In shaping the acoustic meatus they
recommend the closed approach developed by Marguet.

One out of 3500 live-born children has a congenital auricular mal-
formation. This relatively high frequency can be explained with the sensi-
tivity of the developing foetus to teratogenous effects on days 30-50 of
intrauterine life. This is the period when the organs of hearing and
balance develop /3, 5/.

The basic condition of the formation of this organ seems to be the
development of the labyrinth, which induces the development of the malleus,
the incus and the mandibula as well as the first third of the outer ear
from the first branchial arch. The stapes, processus styloideus and the
back 2/3 of the auricle develop from the second branchial arch. The
tympanic cavity originate from the tubotympanal gap of the front of the
throat, while the external acoustic meatus fromythe first branchial sulcus.
Auricular malformations mainly occur in the external - less frequently in

the middle - and least frequently in the internal ear /2, 3/.
Malformations of the external and middle ear often occur together,

also in association with the anomalies of other organs (kidney, heart,
eyes, etc.) developing simultaneously with the ear in the 2nd-3rd month of
gestation, so in the case of congenital disorders of the mentioned organs
the presence of auricular malformation should be searched with a view to

early diagnosis.

Akadémiai Kiadd, Budapest
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Patients and Methods

Twenty-six ear operations have been performed due to the develop-
mental disorder of the middle ear at our clinic for the past 5 years. The
malformation was bilateral in 10 and unilateral in 16 cases; 15 of the pa-
tients were women and 11 men. The mean age was 15.2 years. Intervention
was performed most frequently at the age of 5-7 years. Other developmental
disorders (vitium, Treacher-Collins syndrome) were found in 4 cases.

Preoperative diagnosis is based on Schuller-Stenvers X-ray, CI and
audiometry. Hypoplasy of the internal ear due to full atresy of the
osseous acoustic, meatus is, of course, contraindication. As it was mentioned,
the labyrinth has an inductory role in the formation of the tympanum and
the cells of the mastoid. The well-pneumatized mastoid process on the
Schiller picture is the origin of the internal ear. Indication is sup-
ported by 40-60 dB air-bone gap and by symmetrical arcuate eminences on
the Stenvers picture.

Operations were performed in intratracheal narcosis. A segment-shape
piece from the skin above the planum mastoideum is dissected during retro-
autircular dissection. An approx. 2 mm oval piece is taken and pressed
from the temporal fascia. After removing the soft tissue, right mastoid-
ectomy is performed with a drill. W get into the antrum through the cell-
system of the operative cavity limited by the three main directions (apex-
zygomatic root-Citelli corner).

The tympanum is exposed through posterior atticotomy from the antrum.
In most /14/ of our cases malleus-incus body conglomerate, intact and
mobile stapes and good contact between the conglomerate and the stapes
were found in the area of the atticus. The malleus evolving from the
ectoderm - which develops together with the tympanic membrane - was, of
course, missing in all cases. The operative technique to be applied is to
cover the conglomerate or the tympanum with temporal fascia.

There was no contact between the conglomerate and the stapes in 4
cases. In such cases the conglomerate is removed, the mobile stapes is
covered with aishort cortical columella and the tympanum with temporal
fascia.

Middle ear homograft preserved in Thiomersal was applied in 4 cases
/7/. The tympanum + hammer partial homograft functioned well for a long
time in all cases, while the full homograft in 50% of the cases. The homo-

grafts were fixed with a two-component fibrin adhesive (Immuno Co.,
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Austria). The homografts are safely stabilized and adhered with this
method /4, 6/. Stapes developed in itself proved to be fix in one case.
The solution is to form a short cortical columella after mobilizing the
stapes. In one case the tympanum was filled with undifferentiated mes-
enchyma where tympanoplasties was not possible because of the risk of the
opening of the labyrinth.

The operation was considered successful if at least 30 dB improve in
hearing was recorded on day 14 after operation (Table 1). The whole sec-
tion of the facial nerve in the tympanum was free in two cases in the
first group. Lumen-preserving acoustic meatus was shaped in two ways. The
bone, which would be the bridge evolving on posterior atticotomy, was re-
moved. The acoustic meatus-forming operations were small radical oper-
ations. Epithalization went out from the retroauricular petiolated gill
turned into the cavity, the gill was cut through on second operation.

Table 1
Intratympanic findings and solutions

. . . Result
Situation Solution Cases (30 dB)
Melleus-incus
body conglomeratum  Covering 14 10
with intact and by fascia
mobile stapes
No connection short
between the cortical
conglomeratum columella + 4 2
and stapes fascia
Mobile stapes 2 partial 2 2
only homograft

2 total homograft
2 short cortical
columella
Fixed stapes only short cortical
columella + 1 1
mobilization
Undifferentiated
mesenchymal tissue - 1 -

These small radical cavities were later often superinfected resulting
in real chronic otitis with "running ear', abundant granulation or méta-
plasie cholesteatoma. This is why we recommend the approach developed by

prof. Marquet.
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When evolved, the bridge is never removed. In the knowledge of the
position of the tympanum exposed from the back, and incision is made be-
fore the intact or aborted auricle where the normal access to the tympanum
can be found. The tympanum is formed from the transplant from the reticulo-
auricular skin in its whole thickness, which is stiched elliptically to
the edges of the wound. The tympanum is covered by temporal fascia from
the back, then bended on the neomembrane. Lumen is preserved by a plastic
tube which is removed in three month. All of our 10 operations performed
with this technique were successful (independently from the findings of
the tympanum).

Our experiences with the correction of aborted auricle often associ-
ated with auricular malformations or shaping it were unfavourable. Al-
though we have applied several methods (own rib-cartilage, cadaver-
cartilage), they did not give the expected results.

SUMVARY

In the case of bilateral developmental disorder of the middle and ex-
ternal ear - if the mastoid is well developed and mental development is
normal - forming the auditory meatus with operation is justified at any
case, if possible, at the age of about 5. Until that time ability of
speech is developed by using a hearing aid. Operation is justified even in
unilateral cases because of small operational stress and with a view to
establish the hearing of space and direction or a reserve ear. From the
operational technique point of view we would like to stress the advantages
of the closed technique. In the case of series of difficult plastic
operations appropriate hair-styling is 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 full free skin autograft,
of the function between the external skin and the implanted meatal autograft skin
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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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VACUM THERAPY IN THE TREATMENT OF ERECTAL IMPOTENCE
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The authors were the first in Hungary to use vacuum-induced erection in the treat-
ment of erectal dysfunction. Negative pressure was induced by CSBON ERECAID SYSTEM
Erectal impotence was successfully treated with this non-invasive and complications-
free method in patients with diabetes and psychic problems. The method was applied
first for ameliorating sexual complaints due to virile climacteric and - based on the
results - its application is recommended.

The view that 80% of erectal impotence is of psychici origin has com-
pletely changed for the past decade. Pharmacological, physiological and
haemodynamic research revealed underlying organic and functional causes as
a result of which currently not more than 20% of impotence is related to
psychic origin alone /7, 8, 10/.

The change in views has led to significant development of therapy as
well. There are two trends: a conservative (drugs, psychotherapy) and a
surgical approach (prosthesis implantation, arterialization, "venous leak").
Diagnostic possibilities have improved (cavernosometry, cavernosography,
Doppler) and indications of different therapeutic methods have been de-
fined /7, 10, 11, 12/.

One group of conservative therapeutic methods comprises artificial
erection induced by the intracavernous application of vasoactives (papa-
verine, phentolamine, VIP, prostaglandine). This method which is widely
applied also in Hungary is an invasive way of conservative therapy with
all its early and late complications known from both literature and
practice /1, 9/. In view of the complications of different surgical inter-
ventions the interest taken in "less harmful” (non-invasive) ways of con-
servative treatment must be understood /3, 4, 15/.

Herewith we are not going to deal with either psychotherapy or drug-
treatment  with hormones or aphrosidiacums rather we give an evaluation
of our own experience - the first in Hungary - with the method of vacuum-
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induced erection based on the erection-inducing impact of 'negative pres-
sure"™ which belongs to the ™"non-invasive'" approach in which interest has
increased lately /3, 4, 15/.

Patients and Methods

Forty-eight patients have been examined (treated with the CSBON
ERECAID SYSTEM device inducing erection by vacuum-technique) at the Centre
of Andrology of the Department of Urology of the Semmelweis University
Medical School since April 1990. The first treatment chosen on the basis
of appropriate indication is an examination as well as this is the time to
decide whether erection can be induced in the patient with the help of
the device. In Hungary it is also of importance because of the approx 300
USD price of the device, so it seems reasonable to decide before investment
if the problem really can be solved by the purchase of the ERECAID SYSTEM
(Fig. 1)

Fig. 1. The CBBON ERECAID SYSTEM device
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The youngest patient was 21, the oldest 68 years old. Patients were

divided into 3 groups as it is shown in Table 1.

Table 1
No._of Diabetes Ps_yc_hlc _V|r||e )
patients origin climacteric
48 20 10 18

The application of vacuum therapy in patients with diabetes is well
known from literature; it was tried in the group of psychic origin on the
basis of the "theory of the least invasion'™; while in virile climacteric we
tried this method - the first to the best of our knowledge - considering
the risk of the known complications (cancer of the prostate gland) due to
different virile hormone compounds beside that of other invasive therapies.

The ERECAID SYSTEM contains a plastic cylinder (to be placed on the
penis) in which vacuum can be proceeded pumping it manually. The corpora
cavernosa are filled with blood on the sucking effect of the negative
pressure in the pump which results in erection. Reflux of blood is pre-
vented with the use of an elastic ring-clamp which can be placed from the
cylinder to the root of the penis ensuring continued erection. Maintaining
the erection induced and fixed this way is recommended for max 30 minutes;
removing the ring-clamp detumescency takes place. Attention must be called
to that vacuum can be produced only with the use of a contact material ap-
plied on the root of the penis and the bottom of the cylinder. Learning
this method is simple, it does not need any special skills. (In contrary
to the use of "own cavernous injections™.)

The cylinder can be cleaned' easily with soap and water.

Results

We examined four factors in connection with the :use of the device:
1. Can erection be induced with its help? (Table 2)
Is the induced erection appropriate? (Table 3)
3. Are there any complications or adverse effects during treatment (bleed-
ing, painful erection, etc.)?
4. Does the coitus with artificial erection lead to orgasm? (Table 4)
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Table 2
Erection with the help of ERECAID SYSTEM

No. of . Psychic Virile
patients Diabetes origin climacteric
48/40 20/16 10/8 18/16

As it can be seen from the Table the answer to the first question is
that vacuum-induced erection was successfully applied in all the three

groups.
Table 3
Vacuum-induced erection and rigidity

No. of . Psychic Virile
patients Diabetes origin climacteric
20/14 10/7 18/13

Thirty-four of 48 patients reported appropriate erection. Fourteen of
the 20 in the diabetic group were satisfied with the degree of erection,
while only one of the group with psychic problems but producing erection
was unsatisfied with the degree of rigidity, 7 were fully satisfied with
it. Almost 1/3 of the climacteric group was unsatisfied with the degree of
erection. No complications occurred in the 48 treated patients, no adverse
effect in the 40 produced erections were found.

Table 4
No. of . Psychic Virile
patients Diabetes origin climacteric
48/39 20/15 10/8 18/16

Vacuum-induced artificial erection resulted in perfect orgasm. Once
erection was produced (even in patients whose rigidity was imperfect), the

orgasm was as usual.

Discussion

Vacuum-induced erection - known as non-invasive method - has received

an important role in the treatment of erectile dysfunction having occurred
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more frequently in recent years; more and more information on the experi-
ence gained with this method are published in literature /2, 4, 5, 6, 11,
13, 14, 15/.

Both literary and our own data prove the successful applicability of
this method in coital disturbances due to diabetes /11/. Its effectiveness
in impotence of "psychic™ origin - besides the sucking effect of negative
pressure - can be explained with the trust in its use. While its wuse in
virile climacteric problems seemed to be merely an attractive hypothesis
for us when we started this trial, by now it has become a very useful
element of our everyday work. Although we have not got an own experience
with its use as a supporting aid to earlier implanted penis prosthesis,
literature proved its usefulness in this field as well /4/. Together with
other authors we also find the ERECAID SYSTEM device produced by USBON Co.
appropriate and amenable in producing vacuum-induced erection /13/.

Erectile dysfunction can be treated in several ways. As the problem
has not been solved even with the great advance in this field, we re-
commend the application of vacuum therapy in the mentioned groups of pa-

tients because of its successful use and lack of complications.
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In 18B4 Duncan was the first to report on acute postoperative acalculous
cholecystitis (ref.: 14). Initial publications reported a small number of cases.
Literary data have shown a change of the situation for the past few decades /16/.
It 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 clinical study. In Hungary the
authors who deal (with this theme are: Csengddj /2/, Sandor /17/, Lukéacs /12/ and
Ezer et al. /3/.

Case History

1992 cholecystectomies were performed at the 2nd Department of
Surgery of the Semmelweis University Medical School between 1st March
1979 - 1st April 1991. Fourteen patients died after operation (0.71%).
Twenty-four patients, were operated because of acalculous cholecystitis
(1.25%). Six patients died in this group (25%). Patients were enrolled in
the study who did not have calculi in their anamnesis, in whose inflamed
gall bladder calculi were not found on operation and if histological
examination of the removed gall bladder verified acute inflammation.
Patients' age ranged between 20-92 years (mean:64 years). Male to female
ratio was 9:15; which was different from literary data. In 3 of 24 oper-
ated patients the disease appeared as postoperative complication following
coronary bypass, embolectomy or peritoneal dialysis. 19 patients were ad-
mitted because of acute abdominal symptoms, suspect of cholecystitis. The
most characteristic symptom was an increasing pain in the right upper
abdomen and febrile condition with nausea, vomiting and jaundice.

Diagnosis and indication for operation were established on the basis
of the'anamnesis, physical and ultrasound examination as well as progredient
abdominal symptoms. 19 of the operated patients had other underlying

disease. Artherosclerosis was found in 8 patients, coronary sclerosis in 6
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- with myocardial infarction in their anamnesis - alcoholic liver cirrhosis,
obstructive pulmonary disease, peptic ulceration or serous renal failure in
one patient each. Eleven patients had more than two underlying diseases.
Cholecystectomy was performed in all operated patients. Upon exposure per-
foration of the gall bladder or gangraenous cholecystitis was found in 4
cases, two patients with the latter died. Postoperative complications were:
cardiopulmonary in 5 cases, septic peritonitis or disturbance in wound
healing in 4. Altogether 6 patients were lost. The causes of death were:
cardiac failure in 3 cases and peritonitis in another 3 cases.

Discussion

Acute acalculous cholecystitis is a disease requiring usually con-
servative therapy. It generally heals on staying in bed, applying compress,
cooling, diet, spasmolytics, infusion or antibiotics. Prostaglandine in-
hibitor and opiate antagonist have been included recently in therapeuticals
/10/. With the administration of cyclooxygenase - inhibitors the pros-
taglandine - level can be decreased and pain due to cholecystitis amelior-
ated, so they can be applied in the treatment of acute calculous or acal-
culous cholecystitis /1B/.

Acalculous cholecystitis has a multifactoral background, e.g. relative
visceral hypoperfusion frequent in hypovolaemic, septic shock, decreased
portal circulation, hyperbilirubinaemia, biliary stasis, accumulation of
prostaglandine or distension of the wall of the gall bladder /3, 7, 9/.
An important factor in etiology is the stenosis of the cystic duct due to
different causes accompanied by biliary atony /4,'6/. Infection has a se-
condary role /11, 19/. Acute inflammation progresses - mainly in the el-
derly- in some cases in spite of conservative treatment with the threat of
complications (necrosis, perforation), which necessitates surgical inter-
vention.

Continuous observation of the patient is important in preoperative
diagnosis. No other diagnostic means existed prior to the development of
current. Nowadays cholescintigraphy (HIDA), ultrasonic examination and com-
puter tomography are of help in establishing the diagnosis /13/. Ultrasonic
examination is available in almost all of our hospitals. It is a cheap, re-
producible was of examination which can be performed also at the patient's
bed and facilitates the observation of the inflammatory process. The signs
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appearing on the ultrasound device are the following: the wall of the gall
bladder is 4 mm thick, accumulation of fluid in the pericholecyst, the
presence of subserosal oedema or intramural gases and irregular picture of
the mucousmembrane. In our cases clinical observation and ultrasound exami-
nation were of greatest help. W¢ do not have the possibility to perform
HIDA examination at our Department, CT was not necessitated in setting up
the indication for operation.

Careful observation, early diagnosis, ultrasonic examination and
timely operation are of great importance as acalculous cholecystitis is
frequent in patients with other underlying diseases. Death rate is higher
(6-67%) as compared to the Pbdeath rate of calculous cholecystitis /13/,
which can be explained that the symptoms - primarily in postoperative
cholecystitis cases - are less expressed, can be masked by the symptoms
of the underlying disease which may result in a late diagnosis.

Early surgical intervention is justified in the case of progressing
clinical and radiological symptoms before complications occur, similarly to
the treatment of acute calculous cholecystitis /8/. With some exceptions
cholecystectomy is usually easy to perform, so earlier generally applied
cholecystostomy is not recommended/

Attention should be paid to acute cholecystitis following operation,
delivery or trauma. Acute postoperative cholecystitis can be prevented with
adequate fluid- and electrolyte therapy, the prevention and treatment of
paralytic atony in the stomach and the bowels, avoiding the application of
spasmolytics to Oddi-sphincter spasms or drugs decreasing motility. The
only way of decreasing the number of complications and postoperative death
is careful observation and - if necessary - immediate operation.
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The authors examined one of the characteristic complications - dysphagia - of
proximal selective vagotomy widely applied in the surgical treatment of duodenal
ulcerations. To gain a better knowledge of the causes of this 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 activity, e.g. the number of reflux episodes
and reflux index. Operation resulted in a slight increase of the basal pressure and
the decrease of refluxe activity in both groups. It is likely that postvagotomical
dysphagia has a mjltifactorial background: denervation or mechanical trauma of the
lower oesophagus and the uncoordinated and insufficient relaxation of the lower
oesophageal sphincter following swallowing.

The development of the physiological basis and technique of proximal
selective vagotomy seems to be one of the significant results achieved in
functional surgery. The operative technique was developed by Griffith and
Harkins in dogs 111 and by Holle and Hart in humans /8/ completed with the
plastics of the pylorus. It is remarkable that 7 years later a Hungarian
author, Berger reported on his early experience in this field /4/. This
type of operation is widely applied all over the world; several publi-
cations have appeared. However, in Hungary it has become were frequent re-
cently /1, 3, 10, 11, 12/.

Experience gained for years have shown not only its advantages - low
mortality- and morbidity rate, good functional results - but also its char-
acteristic complications. Some of them are: the ischaemic necrosis in the
mesenteric artery, early repletion after meeals, diarrhoea or dumping syn-

drome /1, 2, 10, 11/. Slight postoperative dysphagia occurs in approx 3%

of the cases, while it is serious in 1% /6, 9, 13/.

Akadémiai Kiadd, Budapest



342 A. BALINT et al.

Dysphagia was observed in 112 (14.4%) of 778 patients having proximal
selective vagotomy performed of 11 years. The complaints ceased in all
cases spontaneously or on conservative therapy (diet, sedatives, prokinetic
drugs) within 1-6 months. No reoperation or dilation was needed because of
these complaints.

We undertook our study to have a better understanding of the nature
and background of this phenomenon. W& have examined 12 patients without
postoperative complaints and 22 with dysphagia.

M aterial and Methods

Patients were selected for study who had in their history proximal
selective vagotomy because of chronic duodenal ulceration without dysphagia
and abnormal swallowing on preoperative radiological examination. The
ureasurement of pH values for 24 hours and manometric examination of the
lower oesophageal sphicter were performed in 12 patients free of complaints
and in 22 with disphagia 6-8 weeks after operation. The values were com-
pared to those obtained before operation. Male to female ratio in the group
without complaints was 10:2; mean age 37.9 years. Male to femal ratio in
the group with dysphagia was 19:3; mean age 39.1 years. Dysphagia was
slight in 20 cases, moderate in 2 patients. Dysphagia was taken slight if
it occurred rarely, after having solid food, moderate if it occurred
frequently, after having pulpy food.

Measuring of pH-value: Measurements were performed with the use of
portable digital data-collection system (GASTRDpH, ASK-OMIKRON Ltd.). Com
bined glass-electrode (Radiometer (K 2802 C) was introduced and fixed at 5
cm above the lower oesophageal sphincter in the oesophagus. Appropriate lo-
cation of the probe was determined by using an X-ray intensifier. The de-
vice was calibrated in buffer solutions with 3 known pH values before and
after measuring. Data of measurements were evaluated on IBM compatible
PC/XT according to the criteria defined by Oohnson - De Meester.

Manometry: Single channel fluid-perfusional (measurement of pressure
was performed with the so-called "quick-pull™ method. Low compliance flow
of fluid (3.0 ml/min) was provided by an infusion pump altered for this
purpose with 4 90° lateral gaps at the olive-shape end of the polyethylene
probe with an interior diameter of 1.5 mm The probe is attached to an
exterior pressure-transforming head which is placed at the axillary-height
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of the patient. Data were recorded with PRESSTOMACH device (Omikron Ltd).
The location of the probe in the stomach was checked by increased intra-
abdominal pressure and respiration. Then the probe was pulled out of the ly-
ing, relaxed patient at a 3 cm/s speed after breathing out and pressure
curve in the lower oesophageal sphincter was recorded. Ten measurements were
taken and mean value calculated in each of the cases. Pressure in the
sphincter was obtained from the difference between maximum pressure and
that in the fundus, taking the latter as a reference.

On evaluation of the results one- and two-sampled t_-probes were ap-

plied.

Results

No significant changes were observed in the two parameters character-
istic for reflux activity, the number of reflux episodes and reflux index,
between the two groups. It is worth mentioning that proximal selective
vagotomy resulted in a significant decrease of reflux index in the group of
patients free of complaints, while both in reflux index and the number of
reflux episodes in the group with dysphagia (p”~ 0.05).

No significant difference was found between the two groups in relative
sphincter pressure either. Although there was a slight increase of pressure
in both groups due to operation, this increase was not significant either.
Preoperative low sphincter pressure (3.3 mmHg) increased to above the aver-
age (26.1 mmHg) after operation in one of the two patients with slight

dysphagia.
Table 1
Free of complaints Dysphagias

Groups D D
Pressure in the sphincter

before operation (mm Hg) 144 + 4.4 151 + 5.0
Pressure in the sphincter

after operation ("m 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

after operation 30.5 +25.6 28.1 +15.7
Reflux index

before operation (%) 46 + 3.4 55 + 3.0
Reflux index p 0.05 p 0.05

after operation (%) 32 +25 3.8 +20
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Discussion

Dysphagia is resulted from the failure of urthering of the swallowed
bolus. Theoretically this may happen in two ways: the oro-aboral pressure
gradient is insufficient to prevent the resistance of organic stenosis or
the advance of the bolus is prevented by positive aboro-oral pressure
gradient opposite to the physiological /14/. In this case - excluding
organic obstruction - positive aboro-oral pressure gradient is may be due
to several causes with uncoordinated and incomplete relaxation in the lower
oesophageal sphincter following swallowing and the decrease of the amplitude
of peristaltic pressure due to denervation or mechanical trauma in the
lower third of the oesophagus among them. In summary: There are several
factors in the occurrence of dysphagia following proximal selective vagotomy.
They include the denervation of the sphincter of the lower oesophagus,
traumatization of the lower 4-6 cm tract of the oesophagus due to its
bareness and the resulting perioesophageal inflammation and oedema /9/.
Literary data on the changes of the pressure of the lower oesophageal
sphincter are contradictory. Both the decrease, constancy and increase of
pressure in relaxation were observed /5, 6, 13/. In our study we experienced
a slight increase of pressure in relax. In postvagotomial dysphagia rather
the degree and disconcordance of the relax of the sphincter than repose
pressure was of importance. Further examinations are needed to support this
and to clarify the role of other - e.g. endocrine - factors (hypergastrin-
aemia).
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The authors review the importance of ureteropyeloscopy and nephroscopy in the diag-
nostics and endoscopic treatment of urothelial tumours of the upper urinary tract, in
view of their two-year experience and discuss indications and technical difficulties
compared to those described in the literature. Practice is demonstrated with the de-
scription of two cases. Follow-up and care-tactics are detailedly described.

Radical nephro-ureterectomy with the collar-like resection of the
meatus urethrae has been applied for decades in the surgical therapy of
urotherial tumours of the upper urinary tract /11/. However, alternative
approaches have for years been available and applied for saving the organ
in the therapy of identical or similar urothelial tumours. The choice
primarily depends on the histological malignancy, location, multicentre or
solitary occurrence and extension of the wurothelial tumour. In spite of
that the diagnostic criteria of urothelial tumours listed above could not
be reliably tested in the tumours of the pyelum and the ureter until re-
cently, there were operative technics for organ preservation. Some of them
were applied in necessity, i.e. in the case of anatomically or functionally
solitary kidney, others because of the situation found on operation and
intraoperative biopsy. Organ preservation was also dependent on the pa-
tient's age and condition /1, 4, 12, 15, 17/. Drawing conclusion from a few
cases is certainly not possible. However, the retrospective study of Murphy
et al. on operative techniques ofthe different stage and differentiated
tumours of the upper cavity system may be of use in this context /13/.

The routine application of uretero-pyeloscopy and nephroscopy facili-
tated the visualization of the tumours of the ureter, pyelum and bladder.
With their use the size, surface and surroundings of the tumours can be
well detined, and as multilocality can be excluded or confirmed. The
clinical stage can be identified in some instances on the basis of the
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above, with complementary examinations. Histological processing of biopsy
material also provides information about grading /6/. The results of retro-
spective analyses of conservational operations and the development of
endoscopic technique facilitated the performance of conservational ope-
rations not only in necessity or in open surgery but with a planned endo-
scopic approach. In the present study we try to answer the currently emerg-
ing questions in this field on the basis of our experience gained with the
endoscopic diagnosis and treatment of urothelial tumours of the upper uri-

nary tract, and on the survey publications available.

Patients and Methods

Uretero-pyeloscopy has been performed at our clinic in 48 cases over
a more than two-year study period (1 January 1987 - 30 April 1989); in 27
cases as a therapeutical solution of stone, and because of differential
diagnostic problems - primarily in ureter- and pyelotumours - in 23 cases.
In 4 of 23 cases percutaneous (PC) anterograde intervention was also ap-
plied, primarily in the case of suspect of a tumour in the meatus or close
to it or in the pyelum. Table 1 contains the clinical, X-ray and cytoscopic
signs. Percutaneous uretero-pyeloscopy of the tumours close to the meatus
are justified by prevention of implantation of the tumour in the upper
urinary tract. We did .not find any data referring of the spread of the
tumour during transurethral intervention. In accordance with other authors,
we find the anterograde examination of the renal cavity system and the
ureter more reliable /8/. Diagnostic examinations have been performed with

the use of a flexible ureteroscope (with Storz 9 Ch, 3,5 Ch drains) for the
past year. With the use of flexible forces samples can be obtained. How-

ever, in some tumour cases we used the rigid ureteroscope instead of the
flexible device in order to assess the surroundings better and to obtain
a larger field of vision and multifocal biopsy. The intervention begins
with ureter-catheter examination introduced through the urethro-cystoscope.
Reterograde ureteropyelography is performed. X-ray examination may field
important additional data on the extent and location of the changes in i.v.
urography (lack of contour, block of flow). Also more precise information
can be obtained about the course and ruptures in the ureter which is of
practical importance in the introduction of the ureteroscope. The meatus
urethrae is usually dilated up to 13 Ch. In the case of tumours biopsy is



ENDOSCOPIC DIAGNOSIS AND THERAPY OF UROTHELIAL TUMOURS 349

Table 1
Symptoms of upper tract urothelial tumours

Indication for ureteropyeloscopy No. of patients

Upper tract 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 it 3 (1)
X-ray showing obstruction 2 (0)
Lack of contour 4 (2)

The numbers in the brackets show tumorous cases

made with a flexible device which is useful for histological sampling if
the rigid device cannot be introduces (it occurred in one case).

With the use of a flexible device most of the cavity system and the
whole ureter can be traversed. A rigid device is required only for the care-
ful investigation and biopsy of the suspicious area. Through the device
smaller, unambiguously superficial, well-differentiated papillomas can be
resected with an appropriate electric snare or coagulation performed with a
coagulation probe. Prior to operational intervention in the ureter percu-
taneous nephrostomy (PCN) is performed with two aims: examination of the
cavity system above the tumour in the case of tumours of the lower and
middle ureter following the dilation of the nephrostoma. The other cause is
of practical consideration: when using an ureteroscope, overpressure can be
avoided with all its consequences. During diagnostic interventions max.
30-50 cm H20 pressure is applied, as a result of which the cavity system is
often emptied by sucking in cases without PCN. Following ureteroscopic in-
terventions ureterocatheter is kept in for 48-72 hours depending on the
severity of intervention. Table 2 contains the results. In Table 3 the lo-
cation, histological features and clinical stage of the tumours of the
cavity system as well as the chosen operative techniques are summarized.

For the identification of clinical stages of tumours in the pyelum
ultrasound and CT examinations, careful intraluminal examination of the
tumours of the ureter, assessment of the environment and targeted CT exam-
inations are used. Remote métastasés were not seen in any of the cases. In

patients 3, 4 and 5 tumour of the bladder also occurred. In patients 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
Ureteritis cystica 1
Negative result 5

23

Location, histological characteristics and clinical stage of upper tract

tumours and chosen operative technique

No.  Location Clinical stage Grading Operation
1 Middle ureter ° @ Nephro-ureterectomy
2 Middle ureter Electrical resection
T2 a
through an uretero-
scope
3 Pyelum calyx of = @ PC palliative
solitary kidney, resection, coagu-
upper ureter lation through
ureteroscope
4 Pyelum T a PC electrical
resection
5 Pyelum/ureter v @ Nephro-ureterectomy
6 Middle ureter T G Nephro-ureterectomy
7 Pyelum, calyx T @3 Nephrectomy
8 Upper ureter, multiple ™ Nephro-ureterectomy

mtumour of the bladder was detected in 1983; 4 years later nephro-ureter-
ectomy was performed because of tumours in the right kidney and ureter. In
patients 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 after a left nephro-ureter-
ectomy. We give a short history of patients 3 and 4.

Mrs 1. M (born 27.05.1919) The type tumour of the bladder was de-
tected in 1982. TUR was performed 20 times between 1982-1986. The last his-
tological result was G Nephro-ureterectomy was performed in 1986 because
of tumour in the right cavity system. Repeated TUR was performed in 1988
because of a tumour in the bladder followed by a PCN because of oligoanuria
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due to a tumour in the upper urinary tract, which was removed 2 weeks
later. She was admitted to our clinic in April 1989. Main laboratory re-
sults: ESR: 35 mm/h, CN: 10 mmol/l, Se-creatinine: 198 mol/l1, Se-electro-
lites: normal. Blood-count: HB: 118 g/1, HIC. 0.36, WBC. 4.4 g/l1, Se-bi:
5.9 mol/l, glucose: 5.6 mmol/l. Urine: pH6, Protein: opale, other: neg.
Sediment: full of WBC and RBC. Culture: Proteus mirabilis - significant bac-
teriuria. Sensitive to: Ceftriaxon, Gramurine, Ofloxacine. Blood-group:
"AB" Rh neg., the serum contains anti-D antibody. On urography the upper
calyces of the left solitary kidney cannot be seen, lack of contour at the
initial ureterial tract. On the ultrasound picture an area of poor re-
flexion can be seen in the central echotexture. Angiography was normal.

In view of the limited function of the solitary kidney cytostatic
treatment was out of question. Because of stagnant haematuria and ob-
structed flow we had to apply palliative endoscopy. Percutaneous neph-
rotomy was performed. Nephroscopy revealed solid and rough villous tumours
in the upper calyx and the pyelum. Papillomatosis in the upper tract of the
ureter could also be seen. Accessible structures (histology: GEP Tx) were
resected by pyeloresectoscopy. The tumour in the upper ureter was coagul-
ated with ureteroscope. (Laser coagulation was tried to be performed
through the ureteroscope - Nd: YAG - without success.) Urine cleared and
renal functions returned to normal after operation. The mentioned oper-
ations were performed in May 1989. The patient was discharged home with a
transrenal drain, whose removal depended on the results of control ex-
amination. Mrs J. W (born 31.05.1922) had haematuria since 1988. She was
admitted to our clinic on 15.02.1989. Cystoscopy showed an approx cherry-
size, fine villous papilloma slightly laterally from the left meatus. Bi-
opsy grave Q" result. A pulp-size lack of contour could be seen in the
right pyelum on i.v. urography.

CT and ultrasound examinations gave negative results. PC nephroscopy
was performed because of the location of the tumour. After taking biopsy
the formula was resected. Histological results was: GpTg. No pathological
changes were observed in the ureter with flexible ureteroscope. 2x10 ng of
Adriamycin was given through the PC drain. PC nephrostomy ceased in 10 days.
After resecting the tumour in the bladder local Adriamycin treatment was
started. Neither the i.v. urography nor tomography performed two months
after operation showed any abnormalities. Cytoscopy and cytology gave

negative results.
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Follow-up periods were short: from two months to 1.5 year. In view of
this and the. small number of cases they are not appropriate for drawing
conclusions. One complication was found in 23 diagnostic - inclusive 3
therapeutical - interventions with ureteropyeloscope. In case 3 the wall of
the pyelum perforated during the resection of the multiple tumour. Re-
section was accomplished at low pressure beside the small perforation gap
and WK removed on day three. No other complication was found on PON and
targeted combined antibiotic therapy. The rigid ureteropyeloscope could not
be introduced in one case.

Patients with nephro-ureterectomy were examined in every six months
following control examination performed three months after operation. If the
result of urethrocystoscopy is negative after six months, further only
sedimentary, cytological and ultrasound examinations are performed. Regres-
sion occurred only in patient five, which was a tumour in the bladder. W

find flexible ureteroscopy necessary as control examination, 3.5 years
after endoscopic operation. Control ureteroscopy performed on patient two
did not show any regression half-a-year later. On nine months follow-up
the patient is free of complaints, sedimentary and cytological examinations

gave negative results.

Discussion

Beside widely applied percutaneous nephroscopy ureteroscopy is
getting an increasing role in endourological interventions. It is particu-
larly important in the differential diagnosis of the ureter and in diagnos-
ing its tumours. Performing uretero-pyeloscopy is justified in cases of
symptom-free, unilateral haematuria or that with clinical complaints re-
ferring to obstructed flow shown either micro- or macroscopically, when the
cause could not be defined on i.v. urography /9/. In setting up a diagnosis
a flexible ureteroscope can be used alone. However, in intraureteral inter-
ventions it is more appropriate to use a rigid ureteroscope /14/. With it
not only the abnormality can be seen, but the stage of the tumour can be
identified on the basis of the change, size, location and assessment of the
environment. Biopsy can be obtained from different parts; the tumour can be
removed or coagulated with laser technique through the wureteroscope in

some instances.
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The greatest problem which excludes the possibility of choice in the
therapy of the tumours of the upper cavity system was for a long time the
difficulty in defining the tumour stage (ultrasound and CT examinations
proved to be ineffective in the tumours of the ureter and some small
tumours in the pyelum of low grading). Cytological examinations, the so-
called brush biopsy has fallen short of expectations /3, 5/. With the his-
tological examination of biopsy material obtained by ureteroscopy not only
the degree of differentiation of the tumour, but - beside the pathological
state - the clinical stage can also be identified. Several studies attest
on the basis of retrospective studies that stage can be identified from the
degree of differentiation of the tumour, especially in the case of low
grading /2, 7/. Resection of the tumour, coagulation and laser-aspiration
through a ureteroscope or a nephroscope have been applied first of all in
palliative cases (anatomically or functionally solitary kidney or poor
general condition). A further problem in conservative surgery of upper
tract urothelial tumours was the appearance of recidivation, e.g. a tumour
on the same or the other side. Statistical analyses have shown that the ap-
pearance of a tumour in the bladder is independent either of the type of
operation or the degree of differentiation of the tumour. The simultaneous
or later appearance of a tumour in the bladder is likely to occur in 25-30%
of the cases 111. Recidivation in the ureteral stub is expected in 35-40%
the cases after nephrectomy /16, 17/. When choosing the type of operation,
it may be of importance to consider that nearly all of the tumours re-
gressed if the removed ureteral stub was of type G It was commonly stated
in literature that regressionsin the renal cavity system on the other side
are extremely rare. Recidivations on the same side of conservational
surgery on tumours type of the peripherial cavity system are also un-
common /6/. On the basis of the above, the conservational surgery of small,
peripheral tumours type G in the cavity system can be recommended. Re-
section and laser coagulation through a rigid ureteroscope seem to be a

reasonable alternative to segmental resection.
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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
possibilities to decrease the number of complications in 900 nephrolithotomies. Dis-
cussing efficiency, they stress the importance of appropriate indication, to which low
failure rate (3% is attributed. 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 dilator system. This type of
dilator system is also recommended to unexperienced endoscopic specialists for use in
primary cases. Favourable experience was gained with the wuse of the so-called swab
balloon catheter in haemorrhages from nephrostomy. In the end they give a summary of
the present fields of application ofthis technique and its role in the treatment of
nephrolithiasis.

The aim of the first percutaneous nephrostomy performed in the case
of obstruction was to provide urinary outlet. This technique was introduced
by Goodwin et al. /6/. Thousands of PCN have been performed since then. In-
dication field has significantly expanded for the past decade. Besides
drainage aiming at providing simple urinary outlet, this technique facili-
tated the removal of certain renal and ureteral calculi without a necessity
to open surgery /5/, endoscopic approach in some pyeloureteral- and ureteral
coarctations /2/, percutaneous histological examination of inflammation or
tumours in the renal cavity system and the removal of tumours in selected
cases /7/. The method is also applied in setting up operational indication
of dilation of the renal cavity system and measuring the pressure in it
/17/. The first in Hungary to apply this type of intervention in therapy
were Toth and Rosdy, while in diagnostics Karsza /8, 11, 15/. The number of
complications has naturally increased in consequence of the widened and
more frequent application of this new technique. Several devices promoting
precise puncture and ensured performance have been developed lately.
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In our study we primarily deal with the efficiency of PC technique in
nephrolithotomy, complications due to this intervention and the ways of
prevention.

Patients and Methods
Percutaneousnephrostomy was performed in 1000 cases at the Department
of Urology of the Postgraduate Medical University between 1st January 1986

30. April 1989. Indications are grouped in Table 1.

Table 1
Distribution of 1000 PC punctures on the basis of indication

Indication No. of patients

Stone in the renal cavity system and the upper

tract 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
Palliative therapy 24
totally 1000

Complications in the first 35 nephrolithiac cases were not included
either in the retrospective study or the assessment of the results (so-
called trial period). Efficiency of accessories used in PCN was evaluated.
We have had ultrasound equipment and TV intensifier since the first inter-
ventions. Three different devices were used in dilating puncture channel
for the past two years. They are shown in Figs 1, 2 and 3. The Aiken tele-
scope - Amplatz polyethylene - and balloon dilator systems were used to
study which of them can be applied in different anatomical situations with
the least complications. The main aspects were haemorrhage, perforation of
the renal cavity system and unsuccessful dilation. Postoperative febrile
state and sepsis were also taken as complications. In the case of residual
stones and early regression we tried to find the causes. One of the main
advantages of using PCtechnique is its efficiency as suggested by the dur-
ation of operation and period of hospitalization.
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Fig. 1

Fig. 2.
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Fig, 3,

Results and Complications

In 115 of the 900 patients of the study, calculi could be found in the
upper and middle tract of the ureter. 560 of the 785 calculi in the renal
cavity system seemed to be solitary pyelolithotomes. Coral stones were re-
moved in 8 cases with 2 or 3 treatment sessions. Joint occurrence of cal-
culi in the pyelum and the calyx was recorded in 182 cases. Partial coral
stones were found in 35 patients. Repeated PC intervention or open surgery
was necessary because of technical difficulties in 21 cases. Initial
failure was due to two causes: the inappropriate access to the stone and
difficulties emerging during manipulation. Detailed causes and outcome are
shown in Table 2. The 8 cases where* anterograde removal was planned as
first approach following unsuccessful trial to obtruse the calculi in the
upper and middle ureterial tract, are not included in the table. In four
out of these cases PC approach proved to be unsuccessful; ultrasonic litho-
tripsy was performed in two cases with stones inthe middle tract and open
surgery in other two cases. Failure ratio is 2.77%, if the latter four pa-
tients are involved in failure due to initial technical difficulties
(21+4 patients). Literary data contain a 2-4% failure rate in similar cases
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Table 2
Causes of initially unsuccessful PC interventions

Qutcome

Cause

No. of Repeated Open

cases successfully surgery
Inappropriate puncture 5 4 1
perforation, extravasion
Repeated puncture-trial 2 2 1
perforation during dilation 1
Unsuccessful introduction 5 5 -
of device
Haemorrhage 5 5 -
Unsuccessful dilation 3 2 BSW) 1
Totally 21 15 6

Stone fragments recognized by native kidney X-ray, tomography or antero-
grade urography performed before removal of the transrenal drain (TRD) in
the postoperative period were taken as residual stones. Little fragments
whose size did not exceed that appropriate for spontaneous leave after BESAL
treatment, were not considered as residual stones. In view of the above
criteria residual stones were recorded in 24 patients on discharge; which
is 2.7% of our cases treated successfully. Recidications were observed of
our cases treated successfully. Recidivations were observed in 10 cases
after PCN. In all of the cases ultrasonic lithotripsy was performed during

operation.

Treatment days

Treatment days we count from the day of operation. Figure 4 shows the
number of treatment days. Most patients were discharged on days 4-6 after
operation. Mean treatment period was 5, 6 days (shortest: 3 days, longest:
29 days). Several weeks hospitalization is reasonable in the case of pa-
tients with coral or multiple stones where stone removal was performed on
two or three occasions. Days 5-9 were characterized by pain, discomfort and
macroscopic'haematuriain some instances because of the closed TRD. Com
plaints sometimes were due to stone fragments, more often to the location
of TRD or obstructed urinary flow because of coagulation.
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No.of patients

treatment days
Fig. 4. Postoperative treatment days of 900 percutaneous nephrolithotomies

Duration of operation

Starting time of operation we considered the time of puncture on a
narcotized patient with continuous epidural anaesthesy or paravertebrally
narcotized with puncture anaesthesy lying onhis front. Narcosis through in-
tubation was applied in the first 150 patients. The operation was finished
with sticking the TRD. The mean duration of operation was 52 minutes. | the
evaluation of the time of operation we also have to take in consideration
that 2-3-hour interventions were common in the first 100-150 cases. Oper-
ational time has shortened to 25-40 minutes for the past two years which
resulted in the decrease of mean duration, which does not mean, however,

that there are not some operations which last for 1.5-2 hours.

Complications

Literary data give a wide range of ratio of complications due to PC
interventions: between 4-30% /3, 14/. The explanation for this may be that
some authors include into complications also small perforations of the
renal cavity not requiring treatment and punctural haemorrhage requiring

transfusion in small quantity.
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We took for complication only cases requiring further operation or
more than 48 hours observation. Table 3 shows typical complications.
The analysis of different types of complications shows that haemorrhage more
frequently occurs with the use of Amplatz dilator system, while perforation
occurred only when using the Aiken telescopemdilator system. No compli-
cations! occurred with the ballon dilator system which was used in 40 cases.

In nearly 9% of febrile complications preoperative examination of
the urine showed pyuria or significant bacteriuria. 80% of the pathogens
belonged to the E. coli group and reacted well to combined targeted treat-
ment. In our septic patients with a shock preoperative culture showed

Proteus in two cases and bacteria belonging to the Pseudomonas line in

one case.
Table 3
Intra and direct postoperative complications of 900 PC nephrolithotomies
Treatment
Complication
No. of cases Surgical Conversation
Haemorrhage 7 sutura 2 swab
nephrectomy 1 catheter 4
Rupture in the renal material 2 suture 2 -
(inappropriate dilation)
Bowel fistula 1 - 1
Perforation of the renal 10 sutura 1 TRD, WK 9
cavity system for 3-4 days
Postoperative febrile 54 - targeted
state antibiotic
Septic shock 3 nephrectomy 1 appropriate

Discussion

PC removal of stones from the renal cavity system or the upper tract
of the ureter seemed to be nearly the only way of intervention in the early
80s /1, 12/.

With the increase of the number of cases complications decreasing
the circle of indications appeared /4, 9, 10, 16/. PC lithotomy has re-
ceived its real place in available, optional possibilities in the removal

of renal and ureter calculi on the joint impact of complications and the
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spread of BESAL treatment. Appropriate indication, available tools and
- last but not least - individual skills have a decisive role in the ef-
ficiency of PC interventions and the wide range of the occurrence of com-
plications. Our low failure rate can be explained with the fact that the
scale of indication was not broadened more than necessary when introducing
PC technique at our clinic. PC interventions were indicated in exceptional
cases with anatomical and local disturbances of development or flow dis-
turbances due to ptotic Sidneys. The low number of our patients with coral
stones shows that PC monotherapy is rarely considered in these cases.
Recent literary data support our practice /13/.

What is less frequently mentioned in literature and we would like to
stress is PC lithotripsy, supportive therapy following ESW. treatment and
the importance of a careful follow-up. Ruptured parts in the mucous membrane

remaining after lithotripsy, concrements in the injured mucous membrane or
small sand-grains in the coagulum serve as a basis for récidives. If the
renal cavity system cannot be fully cleared with the available tools and
careful intervention, continuous irrigation through TRD in the defence of
WK is reasonable. The content of the irrigation fluid can be changed de-
pending on the material of the stone; local and parenteral administration
of targeted antibiotics can be added. Indication has an important role in
the ratio and types of complications during and after PC interventions.
Serious complications (haemorrhage, injury to adjacent organs are more
frequent in the cases of authors who extend the indication of PC inter-
ventions on the operation of horseshoe - or dystopic kidneys, when intrud-
ing between ribs X-XI, pneumo-haemothorax can be expected. Serious compli-
cations occur in 4-5% of the cases on PC interventions performed on the
basis of justified indication /10/. The other important factor - beside in-
dication - is the availability or lack of accessories. To make an appro-
priate and quick puncture an ultrasound and X-ray intensifier are needed,
which is of particular importance in case of infected urine. Difficult
puncture, multiple trial occurred in the surgical report of the majority of
our steadily febrile patients and in 2 of 3 septic patients in the post-
operative period. (Most of them had infected wurine before operation.)

Urine must be cleared before operation in all patients whose urine is
infected, and if possible, operation must be performed applying targeted
broad-spectrum antibiotics. If puncture cannot be appropriately performed
after 2 or 3 trials, operation should be postponed in case of infected

urine.
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Our experience shows that haemorrhagic and perforational compli-
cations can be prevented to a great extent with the use of a dilator system
snited to the case and the experience of the operating surgeon. In the case
pf multioperated kidneys in cicatrized environment and parenchyma the
Amplatz polyethylene dilator system can reliably be applied. The 8 Ch
teflon catheter on the leading wire prevents not only from the perforation
of the renal cavity system but from the break or sliding out of the wire
which is quite common with the unexperienced endoscopist. However, greater
damage can be done in the parenchyma especially when introducing a teflon
suspension sheat compared to telescopic dilation which results in haemor-
rhagic complication. The Aiken dilator system can be used successfully in
the above average mobile ptotic kidneys, where dilation can be performed
more safely fixing the kidney with the leading wire. Wt consider balloon
dilation favourable first of all because its quick and causes minimal
mechanical damage to the parenchyma, but only in primary cases. Its. use
is recommended in the case of inflamed kidneys and after acute pyelo-
nephritis.

The so-called swab balloon catheter seems to be useful in the treat-
ment of haemorrhagic complications. Bleedings from nephrostomy rapidly
cease after introducing the catheter. If haemorrhage cannot be stopped, a
swab catheter can be placed in instead of the nephrostomy catheter, with
the help of a leading wire, which - after pumping the balloon blocking the
puncture - not only stops haemorrhage, but provides urinary drainage.

On the basis of our experience and available publications, PC nephro-
lithotomy has an important role beside ESAL in the treatment of uro-
lithiasis. Its role has significantly decreased in monotherapy but it has
several advantages in removing small stones from the renal cavity system
without lithotripsy. Anyhow, ESWL treatment seems to be also inconceivable
without the knowledge of PC technique. This concerns both combined therapy
and the frequent necessity of PC interventions before or after ESAL treat-
ment.

Besides lithotherapy PCtechnique is expected to have a growing role in
the treatment of patients with upper tract tumours, constriction of the
pyelo-ureter barrier and primary and secondary constrictions of the ureter.

Concerning complications, the risk of PC intervention - with well
grounded indication and with accessories providing greater reliability -
is no greater than that of open surgery; on the other hand, it is quicker

and much more efficient.
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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 dilator system and the frequency of
complications was observed. Emphasis should be put on the preliminary mapping of
anatomical conditions and the use of appropriate dilator system. In the case of
cicatrized, multioperated kidneys the application of Amplatz polyettiylen dilator system'
si recommended, especially if the operating surgeon is unexperienced: In primary cases
and developmental disorders the use of Aiken telescopic dilator is recommended. They
have favourable early experiences with balloon dilatation of the parenchyma.

The number of publications dealing with the assessment of the forms
and causes of complications has increased for the past decade as PC renal
operations became a routine. The publications most often stress the experi-
ence of surgeons performing the operations and the role of existing tools.
The most important of the latter are targeting and forming the puncture
channel in the right direction /8, 13/. Less emphasis is put on the com-
plications and the possibilities of prevention during dilating the punc-
ture channel.

At our clinic we have used three different types of dilator systems
since PC interventions were introduced. In the course of our retrospective
study on complications and their causes we found a context whose analysis

seems to be justified.
Patients and Methods

1300 PC interventions 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 of the renal cavity
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system was initially performed mainly by ultrasound targeting. Later - on
the basis of experience - the direction of puncture was corrected with the
help of a TV intensifier.

On retrospective analyses the following points related to the most
frequent complications (perforation requiring treatment, haemorrhage) were
attended:

- preliminary open operation,

- the anatomical and morphological abnormalities of the Kkidneys,

- presence of inflammation in the parenchyma,

- type of the dilator system,

- experience of the surgeon performing the operation.

The three types of dilator systems we use, are the following: Aiken,
telescopic dilator, Amplatz polyethylene - and balloon dilator /2, 3, 12/.
Dilation of the puncture channel is most frequently up to 28 CH thickness.

Results

Table 1
Complications during dilating the puncture channel and their management

Type of complication Therapy
Conservative Open surgery
Bleeding 40 Swab catheter 18 Sutura 2
Coagulation 4 Nephroctomy 3
Transfusion 13
Perforation 28 PON or OC 26 Sutura 2
for more than
72 hours

Prevalence of the two significant groups of complications can be seen,
in Table 1. The most frequent problem is haemorrhage. Most bleedings on the*
drain put in at the end of operation or along it, could be controlled by
placing a thicker, 18-20 CH drain in or a so-called swab catheter. Bleeding
in the lumen causing visual disturbance during operation was stopped by
coagulation through a nephroscope in 4 cases. In 30 out of the 1300 per-;
formed interventions we had to apply transfusion in addition to the treat-
ment methods given in the table, while in 13 cases transfusion was applied
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as single therapy. Perforation in the renal cavity system requiring treat-
ment was recorded in 28 cases.

Perforations caused by WC or leading wire were not included in the
above-mentioned cases as they had no impact either on the process of the
operation or follow-up. We decided on exposure in two cases because of per-
foration due to the use of the dilator system. Exposure had to be performed
because of the inappropriately deep introduction of the last element of the
Amplatz dilator 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) catheter for 72-88 hours proved
to be sufficient for recovery.

On the retrospective analysis of complications it was striking that
haemorrhage occurred in a significantly higher number with the use of the
Amplatz dilator system, while perforations were mainly association with the
use of the Aiken dilator system (Table 2). In the anamnesis of haemorrhagic

Table 2

Context between the use of different dilator systems and the occurrence of complications

Type of dilator 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 disorders (ptotic Kkidney,
horseshoe kidney) are common, while in the case of perforations a striking
number of previous operations. Talbe 2 also contains the number of these

operations.
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Discussion

Literary publications on the effectivity of PC interventions and com-
plications focus on accurate targeting and the right direction of the
puncture channel. Haemorrhage in the renal cavity system and the parenchyma
due to multiple unsuccessful trials to puncture, release of the contrast
material and broken puncture channel seem to be the frequent cause of
failure /4, 6, 8, 9, 11, 13, 14/.

The leading wire led into a broken puncture channel often slides out
or breaks during dilation which may cause complications. Dur analyses
showed the determining role of the type of the applied dilator system in
perforating or haemorrhagic complications.

The choice of the way of operation depends on the previous operations
performed, anatomical abnormalities or past inflammation. W& found perfor-
ating complications in an extremely large number in patients having had
renal surgery especially if Aiken dilator system was used. The reason for
this may be a puncture channel passing a cicatrized area must be dilated
with greater strength and if the leading wire of the dilator system is not
appropriately fixed in the surgeon's hand, it can break easily and per-
forates the wall of the cavity system. The 8 CH teflon catheter applied on
the leading wire of the Amplatz polyethylene dilator system does not allow
its break even in the case of a sudden display of greater strength and
leads the elements in the right direction. Anyhow, perforation may occur
with the use of Amplatz dilator system as well /2/. Our experience shows
that the position and introductory technique of the suspension sheat plays an
important part in this. If the sheat is led in without rotating and too
deep, it may lead to the rupture of the calyx and the wall of the pyelum.
This mainly occurs in the case of penetrating the lower calyces with narrow
calyx.

The greater number of haemorrhagic complications with the use of
Amplatz dilator systems can also be explained with the inappropriate, care-
less introductory technique of the suspension sheath. If the teflon sheat is
introduced not in a standard way, its shovel-shaped end may tear off parts
of the parenchyma and the fascia which prevent the free introduction of the
last element of the dilator system and holding the right direction resulting
in an injury and rupture of the parenchyma /6/.

The cause of more frequent occurrence of haemorrhagic complications
with the use of this type of dilator system could also be that the puncture
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channel was dilated up to 30 (H in case of large calculi requiring litho-
tripsy, so the bleeding was more expressed and difficult to swab by catheter.
This method is of great use primarily in subacute or preoperational acute
inflammations. This was supported by our own experience. Its disadvantage

lies in its high costs.

In summary we can conclude that the occurrence of complications due
to PC interventions depends on the experience of the surgeon on the one
hand, and the type of the dilator system chosen according to anatomical
conditions on the other /10/.

Amplatz dilator system seems to be advantageous in multioperated,
cicatrized kidneys, while the Alksen system in the case of anatomical dis-
orders. Telescopic dilators are significantly faster in primary cases.
Amplatz polyethylene dilator system is recommended for surgeons without or

with little experience.
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The loss of ejaculation is the most serious postoperative complication of patients
having stage | non-seminomatous testicular tumours. In order to preserve the capability
for ejaculation even after retroperitoneal lymphadenectomy (RPA) the preservation of
paravertebral sympathetic ganglia but that of the sympathetic nerves in the territory
of aortic bifurcation and common iliac arteries to be ulcessary.

The first publications on the problems of ejaculation and fertility
of patients with testicular tumours after retroperitoneal Iymphadenectomy
appeared in the 60s /1, 3, 11, 12, 13/. In this period nearly 90% of
patients lost their capability of ejaculation which was considered an evid-
ence of successful bilateral retroperitoneal Iymphadenectomy (RLA;4).
As a result of operation and the application of new cytostatic drugs more
and more patients recover; most of them of course belong to pathological or
clinical stage I. These young men with lasting remission have a just claim
for the same quality of life that their healthy fellows have.

Patients and Methods

167 different types of RLA have been performed on patients with
testicular tumours in different stages and of various pathology for the
past 13 years. The routinely applied way of operation was bilateral R.A at
our clinic (Fig. 1) later the knowledge of the Ilymphatic system of the
retroperitoneal area facilitated the introduction of altered RLA in clini-
cally stage | patients (Fig. 2). This means that the paravertebral sym-
pathie ganglia area spored on at least one side. Applying this method ejacu-

lation is preserved in appr. 70% of the patients /7/.
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Fig. 1.

A year ago, the nerve-preserving operative technic recommended by
Javadpour and later of Donohue was introduced with the aim of further im-
proving the results, which is based on the preservation of the para-
vertebral sympathie ganglia and concentrates on the sympathie nerves in the
territory of aortic bifurcation and common iliac arteries /2, 9, 10/.
This type of operation can be performed on patients in whom métastasés were
not found either by CT or ultrasound examination or their markers are
normal.

In the case of a tumour on the right side the right paravertebral
ganglia and the sympathie nerves in the aortocaval territory must be pre-
served. In order to preserve the sympathie nerves in this territory, we
must leave the interaortacaval region intact in the area of the interior
mesenteric artery. The operation on the left side is technically more com-
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Fig. 2.

plicated as the sympathie nerves emerging from both the left and the right

side ganglia can be found on the front side of the aorta, so departing the
nerve fibres and lymphatic system is a time-consuming process requiring
patience.

Ejaculation seems to be safely preserved if the front side of the
aorta is left intact distally from the inferior mesenteric artery and the
nerves above the common iliac arteries are preserved /2, 10/ (Fig. 3).

We must stress that block dissection is applied in this case as in
bilateral or altered RLA; the difference is that block dissection is pre-
ceded by the partition of the sympathie nerves.

Donohue and colleagues performed this nerve preserving retriperitoneal
RLA in 75 stage | patients; their data show that the capability of ejacu-
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Fig. 4.

lation is preserved in all of their patients /2/.

This method has been applied for one year in our clinic. This type of
operation was performed on 10 patients; andrological examination could be
performed in 9 of them. Eight of them have normal ejaculation, it ceased in

one case.
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Table 1
Type of RA No. of patients Ejaculatory disorders (%)
Bilateral 13 85
Altered 21 33
Nerve-preserving 10 12

Types of RLA performed on patients with clinical stage | non-seminomatous
testicular tumours and the 4 rate of ejaculatory disorders (N=44)

Discussion

Ejaculation is a two-phased process: the sperm first gets into the
prostatic section of the urethra then it gets out with the contraction of
the muscles of the pelvic floor. If the sympathie ganglia between the lumbal
disks 2-4 or the hypogastric plexus are hurt during RLA the first stage of
the above process is missing, that is 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 iliac arteries, their
network is blended with Ilymphatic systems. Even if the paravertebral
ganglia can be preserved on RLA the nerves on the front side of the aorta
and the common iliac arteries can be hurt easily when removing the Ilym-
phatic systems and lymph nodes in this region.

In the knowledge of the path of the retroperitoneal Ilymphatic system
and the most frequent localization of métastasés the area of dissection can
be reduced and the aortic bifurcation and the nerves above the common iliac
arteries can be preserved - if no malignant cells from the specific area
could be seen either in the intraoperative cooled sections and the pre-
operative tumour markers were negative /8/.

Supposed the sympathie ganglia were preserved on RLA the reduction
of the dissected area alone is not enough to preserve ejaculation, but the
accurate and patient partition of the nerves and lymphatic system is re-
quired in the area of the removal of the Iymphatic tissue so that we can
preserve the nerves.

Our experience shows that nerve-preserving retroperitoneal lymphaden-
ectomy can well be applied in the clinical treatment of patients with stage
I. Non-seminomatous testicular tumours, who belong to a group of patients
where recovery is approx 95%; anyhow, they are expected to survive longer
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- preserving ejaculation - normal sexual and harmonic family life s

provided to them.
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BOOK REVIEW

Reconstruction of the mamma (Rekonstrukcija zenskoj molocnoj zelezy)
Jdnos Zoltan
Akadémiai Kiad6, Budapest 1989, pp. 237; price: 6 Roubles 80 kopek

Mammillary cancer seems to be one of the most frequent malignant tumours in women. Its
likely occurrance is 6-7%. In Europe the mortality rate is the highest in the Benelux
countries and in Great Britain. 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 rate, the search for an operative technique ensuring the pa-
tients' physical and mental rehabilitation has come into prominence. Ihe book of Janos Zoltan
"Reconstruction of the mamd' was written in this spirit which focuses on these actual and
important problems and their potential solutions in mammillary surgery.

lhe book consists of 11 well-constructed chapters, a comprehensive review of thq
literature on the subject, 133 illustrations 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 classic, 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 mamme. lhe 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. It also deals with the treatment of cutaneous injuries and strictures due to
postoperative irradiation.

Chapter 6 deals with the reconstructional possibilities mafter the radical removal of;
the mamma. It describes the different ways of alloplastic reconstruction, the applicability
of silicon- and gel prostheses, operative technique and postoperative complications.

Chapter 7 is an introduction to immediate or early alloplastic or prosthetic transplant
possibilities following the extirpation of mammillary cancer recognized at an early stage.

Chapter 8 gives a detailed description of combined procedures leading to the best
results in the reconstruction of the mamm It also deals with the possibility of free cutis-
fat lobe transplantation performed with a microsurgical technique.

Chapter 9 is about the possibilities and results of reconstruction of the nipple and thei
areola.

Chapter 10 focuses on the indication and technique of subcutaneous mastectomy and the
possibilities of reconstruction.

Chapter 11 discusses the replacement of mammary defects of non-tumour origin.;

lhe reader - who is interested in the subject - is holding in his hands a book of
superior quality with excellent illustrations whose 1517 references give a good volutation in
the field. Ihe book is supplemented with a series of photos of excellent quality on the last
30 pages which show the results of the author gained from this own experience. lhe author
- using his oan experience and giving a comprehensive review of the literature on the subject-
published a modern textbook obridging a gap existing in Hungary in every-day surgical practice:
it can be recommended not only for specialists of plastic surgery but for all practicing
surgeons. Mihaly IHASZ
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