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Diagnostic Angiography in Tumours
of the Neck

A.Balogh,1L. Szravy3, Z. Sulyok2 L. Téth2and |I. Bbszkyakl

National Institute of Oncologyl Institute of Vascular Surgery2 and Department of
Radiology3 Semmelweis University Medical
School, Budapest

(Received July 30, 1980)

In two and a halfyears, 272 patients with diseases localized to the head and
neck, including 143 patients with tumour, were admitted. Diagnostic angiography
was performed in 13 cases. The diagnostic value and indications of angiography
are discussed. The information supplied by angiography may be decisive in the
diagnosis of tumours of the head and neck and for judging the operability and the
course of the operation planned.

Routine application of angiography hag reduced its complications to a
minimum [2, 3, 5, 17] and contributed to the widespread use of the method
in the diagnostics of tumours [4, 5, 9, 13, 17].

Nevertheless, the possibilities offered by angiography are not sufficiently
exploited for the diagnosis of tumours of the head and neck. [13, 17]. Papers
have been published on the diagnostics of tumours of the head and neck with-
out even mentioning angiographic examination [7].

Since May 1, 1977 angiography has routinely been performed in all
patients with head and neck tumours. Our experience is reported in the fol-
lowing.

Material and Method

Between May 1, 1977, and Oetober 15,1979, we have treated 272 patients
with diseases localized to the head and neck. Of the patients, 129 suffered from
globular goitre, 9 of which were sub3ternal. Two patients had no tumour, but
the superior vena cava syndrome induced us to perform superior cavography.
Among the 143 tumour patients, 78 had a malignant goitre.

The angiographic methods used were, arch aortography and selective
presentation of the vessels of the area under investigation, carotid arteriog-
raphy, superior cavography, venography of the upper WTb3, and lymphan-
giography.

Angiography was performed in 13 patients.

Arch aortography and selective examination of the afflicted vessels were
performed in four "ses by Seldinger’s percutaneous catheterization. Arch
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2 A. Balogh et al.: Diagnostic Angiography

aortography was indicated in two patients by clavicular tumour and in another
two by supraclavicular tumour. No superselective tests were used [1, 14, 18].
No complications occurred.

1 A 63-year-old woman was admitted with a tumour on her left clavicle
which had been growing since a year. The lesion of the size of a female fist had
destroyed the medial part of the collar bone and was intensely pulsating. The
patient had been sent to us with the diagnosis of aneurysm of the subclavian
artery. Arch aortography and selective angiography of the left subclavian and
the common carotid arteries revealed a richly vascularized tumour not in
direct contact with the subclavian artery. The tumour was removed after
resection of the left clavicle. Histology showed a hypernephroma metastasis.
The primary tumour was confirmed by pyelography and six weeks after the
first operation the patient was subjected to nephrectomy on the left side. At
present, two years after the operations, the patient has no complaints and
regular check-ups have not revealed signs of relapse or of metastasis.

2. A 43-year-old man was admitted with a tumour which had been grow-
ing for three years. The fist-sized tumour filled the supraclavicular fossa, its
middle part formed a protrusion of nut size directly above the subclavian artery
and vein. Arch aortography revealed a fist-sized richly vascularized tumour
which was not in direct contact with the subclavian artery (Fig. 1). The lesion
seemed technically operable, but supplementary lymphangiography revealed
lymph node métastasés in the right axillary fossa and in the anterior-superior
mediastinum, so that the patient could not be operated.

Percutaneous carotid angiography was performed in five patients. In
two cases angiography whs carried out because of a carotid body tumour
for which carotid angiography is the diagnostic method of choice [3, 4, 6, 8,
10, 12, 14], and in two cases because of malignant struma metastasizing in the
region of the internal jugular vein and of the sternocleidomastoid muscle, while
in one case angiography was indicated by a tumour of the parotis.

3. In a 63-year-old woman a very painful tumour was localized behind
and below the mandibular angle. The tumour which had been growing for a
year extended to the mastoid process, lifted the upper third of the sternocleido-
mastoid muscle and the tonsil, and vaulted forward into the pharynx. Biopsy
seemed risky because of the intense pulsation of the tumour on its pharyngeal
side. Carotid angiography proved unambiguously that the tumour of the carotid
body pushed the carotid branching widely apart and dislocated the extra-
cranial sections of the external and internal carotid arteries. Multiple changes
in the course of the vessels confirmed the intracranial spreading of the tumour,
so that the patient was considered inoperable.

4. A man aged 56 had been operated 25 years ago for a tumour of the
left parotis. No histological findings were available. Three years before being
referred to us a tumour had started to grow in front and below the left ear,
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Fig. 1. Case 2: angiographic picture ofa 43-year-old male patient. The angiogram clarified
the relation of the tumour filling the supraclavicular fossa to the subclavian artery,
traced the supplying arteries and the vascularization of the tumour

causing a forward vaulting of the angle of the mandible and spreading to the
neck. The tumour could be moved on its base and examined from the oral
cavity, seemed mobile and technically operable. Carotid angiography showed
tumorous destruction of the large wing of the petrous bone, dislocation of the
anterior and middle cerebral arteries and shifting of the sagittal sinus to the
other side (Dr. Kenéz, Institute of Radiology, Fig. 2). Angiography indicated
the inoperability of the tumour.

Superior cavography was performed in three cases. The information yield-
ed by this method made us to attempt to remove the substernally localized
goitre from an incision on the neck. The operations were successful. The third
case will be reported in some detail. On the right side of the neck of a 56-year-
old man an egg-sized growth appeared after every swallowing. He was referred
to us with the diagnosis of a goitre. Chest X-rays showed a lesion expanding
the upper anterior mediastinum and the patient complained of oedema of the
eyelids in the morning. Suspecting an incipient superior vena cava syndrome
superior cavography was performed in the later phase of which a pneumo-
angiogram was prepared to check the filling of the pulmonary artery. The
tests confirmed a tumour in the mediastinum causing a considerable compres-
sion of the superior vena cava and infiltrating the upper lobar branches of the
right pulmonary artery, so that filling of the pulmonary system was missing in
the upper lobe of the right lung (Fig. 3). Consequently, the tumour was consid-
ered inoperable and only a lymph node biopsy was done.

Superior cavography was performed with the contrast material injected
simultaneously on both sides by a catheter passed through the cubital veins
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into the subclavian veins this being the only means to obtain clearly assessable
pictures at the raised venous pressure in the cases of cava superior syndrome.

In one case venography of the upper limb allowed to form the correct
diagnosis.

Fig. 2. Gase 4: A characteristic angiographic picture of the left carotid artery (Dr.

Kenéz, Institute of Radiology, Budapest). Beside bone destruction the picture clearly

shows the dislocation to the right of the anterior cerebral artery and upward of the
point Sylvius, indirect signs of the intracranial presence of tumour

Fig. 3. Gase 5: Cavographie pictures in the phase when the superior vena cava system is

still clearly outlined by the contrast material, the pulmonary arterial system is already

being filled. The picture shows a subtotal stenosis of the right brachycephalio vein.

Compression of the superior vena cava and lack of filling in of the arteries of the right
upper pulmonary lobe, with complete filling of the left pulmonary artery

Acta Chirurgien Academiae Scientiarum Hungaricae 23, 1982
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6. A 28-year-old man had developed a thickening of the middle third of
the clavicle and was referred to us with the diagnosis of a tumour ofthe clavicle.
The history revealed an injury of the clavicle during physical exercise five
months before. Venography of the left upper limb showed normal filling of the
subclavian vein, reflecting normal conditions. We did not consider the process
to be a tumour which was confirmed by bone biopsy. The histological finding
showed a chronic periosteal reaction.

In this last case we performed venography, because the signs of compres-
sion produced by some space reducing process can be expected to appear
earlier on the vena cava with its thin wall than on the elastic artery the wall
of which is thicker.

Discussion

Angiography is regularly applied in the diagnosis of tumours of the head
and neck. The choice of the type of angiography depends upon the nature of
the process, the clinical picture and the symptoms. Quite often, the methods
used together will give the correct diagnosis. In agreement with other authors
[3, 4, 6,8, 10, 12,16,17] we believe that carotid angiography is indispensable
for the diagnosis of tumours of the carotid body, while superior cavography
often gives useful information about cervical processes spreading to the medi-
astinum. In our practice we did not apply superselective arteriography, a
method recommended by a number of authors [1, 8, 9, 11, 14, 18]. Neither did
we apply perlingual lymphography which, according to the description of
Gruart et al. [8], seems an ingenious and useful method.

The information is obtained by angiography on:

1. the extension of the process;

2. the vessels supplying the tumour;

3. the degree of vascularization, a basis for the assessment of malignancy;

4. the relationship of the process to the larger vascular trunks in its
environment; this will help in the choice of the type of operation and of pene-
tration;

5. the extension of the process to other (chest or intracranial) regions;

6. collateral circulation ifthe tumour causes arterial stenosis or occlusion,
(e. g. when the internal carotid is affected, angiography may clarify whether
the flow through the circle of Willis will permit carotid resection);

7. the necessity of vascular reconstruction during the operation;

8. whether the tumour causes venous compression;

9. the presence and extension of lymph node métastasés (lymphangiog-

raphy).

Acta Chirurgica Academiae Scientiarum Hungaricae 23, 1982



A. Balogh et al.: Diagnostic Angiography

Clarification of all these conditions prior to surgery will help in the assess-

ment of operability [1, 3, 4, 5, 13, 18], in the planning of the operation, and
in the choice of penetration [3, 8, 10, 13, 15].

Indication of angiography in the diagnosis of the tumours of the head

and neck can be summed up as follows.

1. When the localization, size or clinical symptoms of the tumour point

to the involvement of the large vessels of the region;

2. when the origin, extension, nature, blood supply and vascularization of

the tumour is not clear;

10.
11

12.
13.

14.
15.
16.
17.
18.

3. when métastasés are looked for;
4. when penetration of the process to other regions has to be revealed.
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Uber die Bedeutung der Angiographie in der Diagnostik
und der chirurgischen Therapie der zervikalen Tumoren

A.Balogh, L. Sztavy, Z. Sulyok, L. Téth und |. Beszxyak

Aufdie Abteilung wurden wegen einer am Kopfoder am Hals lokalisierten Krank-
heit im Verlauf von zweieinhalb Jahren 272 Patienten aufgenommen; in 143 dieser
Falle handelte es sich um eine tumorosé Veranderung. In 13 Fallen wurden mit dia-
gnostischem Ziel angiographische Untersuchungen vorgenommen. Damit im Zusammen-
hang finden die Formen, der diagnostische Wert und die Indikationen, im Spiegel des
eigenen Materials eine Besprechung. Die gesammelten Erfahrungen erlauben die Feststel-
lung, daB in der Diagnostik, der Beurteilung der Operabilitdit und der Festlegung des
Operationsplanes der Kopf- und Halstumoren die durch die angiographischen Unter-
suchungen gelieferten Informationen niitzlich bzw. —in gewissen Fallen —sogar entschei-
dend sein kdénnen.

3HaueHe aHrorpagum B [MarHoCTUKE 1 ONepaTVBHOM JIeHEHUNLLEAHBIXOMYXO0/el

A. BANOT, 1. CNABW, 3. LUYNOK, 1. TOT n . BECHAK

ABTOPbI MPUHANU B XMPYPriuYeckoe oTaeneHne MocyAapcBeHHOro OHKOMOTMYECKOro WH-
CTMTYTa 3a f]Ba C MO/IOBUHOM rofa 272 OHKONOrMYECKOro WHCTUTYTa 3a [iBa C NOMOBMHON rofa272
60/bHbIX C 3a60M1€BAHNAMM LUEAHON 1 FONOBHOM NOKanW3auuu, Cpean KOTOpbIX Y 143 umenuch
onyxonesble U3MEHEeHUs. Y 13 U3 HUX GbiNM NPOBeAeHbl ANArHOCTMYECKME aHTUOrpaduueckue
nccneoBaHns. ABTOPbI 3HAKOMAT C TUNAaMW aHTMOrpauUeckKnX UCCNefoBaHNi, ¢ UX AuarHoc-
TUYECKON LIEHHOCTbIO M MOKa3aHWsAMKM K WX NpoBedeHMo. Bce OnuUcbIBaeMOe OHU WINIO-
CTPUPYIOT COGCTBEHHBIM MaTepuanom. Mo UX MHEHWo, B ANArHOCTUKE OMYXOMei LWeu 1 roNnoBsbl,
B PeLIeHMN OTHOCUTENbHO MX OnepabunbHOCTY 1 Pa3paboTKe OMepaTUBHOIO MoAXoAa ABNAeTCA
NONe3HOM, a UHoraa M MpoCTO HeoBX0AUMOI MH(OPMaLUs, KOTOPYH fAatoT aHrnorpaduyeckme
uccnesoBaHms.
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Effect of Lead Acetate on the Endotoxin
Susceptibility of Pregnant Rats

T. Csordas and L. Bertok

First Department of Obstetrics and Gynaecology, Semmelweis University Medical School
and National “Frédéric Joliot-Curie” Research Institute of Radiobiology and
Radiohygiene, Budapest

(Received November 26, 1980)

Pregnant rats were found to be twice as susceptible to lead acetate as non-
pregnant rats. Intravenous administration of subtoxic doses (2.6 mg/rat) greatly
enhanced the susceptibility to endotoxin of pregnant rats. Lead acetate and small
quantities (0.5 to 1 "“g/rat) ofendotoxin induced foetal death and abortion just as
the usual abortifacient dose (1 mg/rat) ofendotoxin. Thus, the increasing pollution
ofthe environment by lead, the Gram-positive infections and entero-endotoxaemias
might have an aggravating effect on foetal damages.

The increasing pollution by lead of the environment is a well-known
fact. Beside industrial activities, it is due to the lead tetraethyl mixed to the
petrol which reaches the environment with the exhaust fumes of cars and,
therefore presents an increasing danger to the population of practically all
settlements with large traffic [18]. Consequently, all experiments are impor-
tant which aim at studing the lesions caused by lead in higher organisms.
Our earlier observation that intravenously administered non-toxic quantities
of lead acetate raise the susceptibility of rats to bacterial endotoxins by a
factor of over 10 000 is important from the above mentioned aspect, too [1, 2,
23]. This effect of lead has since been confirmed by several authors [6, 7, 11,
12, 14, 22, 25, 26, 27]. It was moreover found that lead acetate induced endo-
toxin hypersensitivity is a method suitable for the demonstration of the entero-
endotoxaemic origin of various shock conditions (intestinal syndrome of radia-
tion sickness, abdominal ischaemia following superior mesenteric artery oc-
clusion, tourniquet shock, etc.) [5, 17, 19]. It has later been proved that chronic
lead uptake causes a considerable reduction in the defensive capacity against
bacterial infections of experimental mice [12].

On the other hand, it is a generally known fact that the endotoxin of
Gram-negative bacteria has an important role in the pathogenesis of abortions
and premature births. Two to three per cent of abortions accompanied by
fever lead to severe septic endotoxin shock, and septic states of other origin
also induce foetal death and abortion [8, 9, 10, 15]. The enhanced endotoxin
susceptibility of the pregnant organism is also well known [18]. Thus, if rats
or mice are given endotoxin in the third part of pregnancy, the foetus will die
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in untero and be aborted [16, 20, 21, 27]. ¢ seems that the tissue injuring effect
of endotoxin involves the release of prostaglandin which induces abortion [24].
The majority of authors regard the lesions of the placenta as a Sanarelli-
Schwartzman syndrome [21, 22]. In our earlier experiments we were able to
prevent the abortifacient effect of endotoxin in 90% of pregnant rats by
radiodetoxified endotoxin (Tolerin®) [9, 10].

We have, therefore, studied whether it was possible further to enhance
the increased endotoxin susceptibility of the pregnant organism by the admin-
istration of lead acetate.

Material and Method

Female Wistar R/A X Long Evans (hooed) F hybrid (LATI, Gédollo)
not pregnant and pregnant rats of 150 to 200 g weight were used in the experi-
ments. The rats were chosen for mating from a larger population on the basis

Table |

Efleet of intravenously administered lead acetate on the endotoxin susceptibility of pregnant
rats

Death rate

G'Q%up Treatment Died/total No.
Mother Foetus

| 2.5mg lead acetate 0/20 0/220
1.5pg endotoxin 0/20 0/208
2.3 mg lead acetate plus 2/20 131/226
0.5 jug endotoxin

4 2.5mg lead acetate plus 16/20 222/222
1.0 jug endotoxin

5 2.5mg lead acetate plus 20/20 189/189

1.5 jug endotoxin

of vaginal smears so that all were in pre-oestrus. On the 17th to 19th day of
pregnancy, endotoxin prepared from the fermentor culture of the E. coli strain
089 by means of the warm phenol-water method [28] was given intravenously
in doses shown in Table I.

Lead acetate (Fischer Sei. Co., Fair Lann, N.J., USA) was dissolved in
freshly boiled, CO2free, distilled water and administered intravenously simul-
taneously with the endotoxin [23]. After 24 hours the abdominal cavity of
the surviving animals was opened and the dead and living foetuses were
counted.
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Results

Confirming our earlier results, while in non-prégnant rats 5 mg of intra-
venously administered endotoxin induced lethal shock, in pregnant animals
2 mg were sufficient to produce the same effect. One mg of endotoxin did not
kill the mother but caused the death of all foetuses. In non-pregnant rats,
5mg of lead acetate and 3 rig of endotoxin administered intravenously sufficed
to produce lethal endotoxin shock, while pregnant rats were, as a rule, unable
to tolerate the above dose of lead acetate. It seems that pregnant animals are
more susceptible to lead than are non-pregnant ones. The non-toxic dose of
lead acetate for pregnant rats was found to be 2.5 mg. Table | shows that 2.5
mg of lead acetate (Group 1) and 1.5 rig of endotoxin (Group 2) did not induce
foetal death and abortion when given alone. When, however, the same lead
acetate dose was administered with only one-third of the above endotoxin dose
(0.5 tig, Group 3), this killed two out of twenty mothers (10%) and 131 out
of 226 foetuses (58%). One rig of endotoxin with the same dose of lead acetate
(Group 4) killed 80% of the mothers and 100% of the foetuses. One and a half
fig 0f endotoxin, which in itself is not toxic, (Group 5) caused the death of all
mothers when administered together with lead acetate. Thus, compared to the
non-pregnant rats, lead acetate even in 50% lower doses greatly intensified the

ndotoxin susceptibility of pregnant rats.

Discussion

It appeared from the experiments that the susceptibility to endotoxin
induced by lead acetate is far more intense in the pregnant organism than in
non-pregnant animals. In addition, the susceptibility to lead of the pregnant
organism is also enhanced. These findings seem to have a practical importance.
The increasing pollution by lead of the environment might intensify a given
population, and particularly in pregnant women, the susceptibility to the
toxins of Gram-negative and other pathogens. This possibility is indicated by
the experiments of Hemphil et al. [12] who showed that chronic lead uptake
greatly increased the susceptibility of mice to bacterial infections. Lead is
namely capable of considerably reducing the activity of the reticulo-endothelial
system, phagocytosis and other functions [7, 12, 14, 25, 26, 27]. It seems that,
beside its known injurious effect (porphyrin metabolism), lead reduces or
completely blocks the effect of bile acids which, due to their detergent prop-
erties, play a role in the detoxification of endotoxins [,3 4].
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Die Wirkung des Bleiazetats auf die Endotoxin-Empfindlichkeit der trachtigen
Ratten

T. Csobdas und L. Bértsk

Die Verfasser haben bewiesen, daB die trachtigen Ratten auf Bieiazetat zweimal
empfindlicher sind als die nicht trachtigen. Das intravendse Einspritzen des subtoxischen
Bleiazetats (2,5 mg/Ratte) steigert die Endotoxin-Empfindlichkeit der trdchtigen Ratten
in groBem MaR. Das Bleiazetat und das Endotoxin in kleiner Menge/Dosis (0,5-1 pg/
Ratte) verursacht das gleiche Fruchttod und Fehlgeburt wie die gewdhnliche aborto-
faciens Dosis des Endotoxins (1 mg/Ratte).

Die Verfasser zeigen darauf hin, dass die immer steigende Umwelt-Bleiver-
schmutzung, Gram-negative Infektionen und die Enteroendotoxemien auf den Fotuss-
chaden eine erschwerende Wirkung ausiiben kénnen.

BnusiHve augeTaTa CBMHLA Ha YYBCTBUTE/IbHOCTH K 3HAOTOKCUHY Y 6epeMeHHbIX
KpbIC

T. YOPOALWI w /1. BEPTOK

ABTOpamu 6bI10 MOKa3aHo, YTO GepPeMEHHbIE KPbIChl IBYXKPATHO YYBCTBUTE/bHbI K aLie-
TaTy CBMHLY, YeM He GepemMeHHble KpbiCbl. BHYTpMBEHHOe BBefeHMe aleTaTa CBMHLA B CY6-
ToKcuyeckon fose (2,5 mMr/kpbica) B 601bLIOK Mepe MOBbIWAET YyBCTBUTENbHOCTL GepeMeHHbIX
KPbIC K 3HAOTOKCMHY. AlleTaT CBUHLA 1 He6ONbLIOE KONMYecTBO 3HAoTokcuHa (0,51 pg/kpbica)
BbI3bIBAKOT TaKOE XXe OTMepTBeHMEe 3MOPMOHA W BbIKMABIL, KaK 1 abopTodaleHTHas f03a 3HAO-
ToKcuHa (1 Mr/kpbica). ABTOPbI YKa3biBalOT HA BO3MOXHOCTb YXYAalOero BAUSHWSA NOBpexie-
HUS 3MB6PUOHA M3-3a Bce Gonee BO3PACTAlOLLErOCs CBMHLOBOrO 3arpsi3HeHUs cpefpl, rpaMoTpu-
LaTefbHbIX UHDEKLUA N 3HTEPOIHAOTOKCEMUIA.
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IVVfore than 4000 tests were performed to provide information on the role
of adenoviruses in the tumorous diseases of the urogenital system. In a large
percentage of the tumour patients the antibody of the non-virion antigen of
an adenovirus type with oncogenic properties was detected. In 33% of the
patients in the control group who suffered from some inflammatory internal
disease, an antibody against the non-virion antigen of the adenovirus with
latent properties was found. This can be explained with the presence of anti-
bodies in inflammatory diseases which permit the persistence of latent adeno-
viruses in the organism.

Since the first observations at the beginning of our century, the oncogenic
property of more than 60 viruses has been proved. These viruses produce
benign or malignant tumours in a great variety of animal species [1, 3, 27, 29,
45, 46]. A new step forward was the discovery that under experimental condi-
tions human adeno- and herpesviruses, too, are capable of inducing malignant
transformation of human and animal cells [6, 11, 13, 18, 21, 25, 26, 37]. A
number of observations and studies indicates that the oncogenic properties
of these viruses may manifest in human subjects, too, but in this respect no
unambiguous direct evidence is available. So far the virus aetiology of some
benign human tumours such as verruca vulgaris, condyloma acuminatum
and molluscum contagiosum, and of certain papillomas could be proved [3].
In the case of malignant tumours the lack of direct evidence might be due to
the failure of attempts to gain infectious viruses from malignant human tu-
mours, just as no infectious virus particle can be found in cell cultures made
experimentally malignant by human adeno- and herpesviruses [11, 14, 18, 25,
37]. In the latter cells there are, however, always substances of a protein-like
nature (T-antigens, early non-virion antigens believed to be the fingerprints
of viruses) to prove the correlation with the virus. Consequently, various meth-
ods have been evolved for the detection in human tumours of these tumour-
specific protein components, in other words, antibodies produced against them.
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In the case of herpesviruses, the results of these tests have provided almost
convincing proof of the correlation between viruses and certain types of tumour
[2, 13, 14, 30, 35, 44]. In the literature available we found hardly any similar
data referring to adenoviruses. [37].

We have, therefore, investigated whether it is possible to demonstrate
in the sera of patients suffering from malignant or benign urological tumours,
prostate hypertrophy or from some other urological disease, as well as in the
sera of appropriate controls, the presence and proportion of antibodies against
latent and oncogenous adenoviruses. A search was also made for antibodies
against the early non-virion tumour-specific antigen of the viruses.

Material and Method

We have tested the sera of a total of 516 patients and control subjects,
the majority with eight types of antigen; thus more than 4000 tests were car-
ried out. Distribution of the patients according to diagnosis is shown in Table
I, and according to the type of tumour, in Table I1.

The tests involved the complement binding reaction which was performed
by means of Takatsy’s microtitrator. In order to inactivate the own comple-
ment, before the test the sera were kept in a 56 °C water-bath for 30 minutes.

The following viruses, i. e. their early antigens were used: adenovirus
types 1 and 5 (with latent property), the oncogenic types 12 and 18; early
non-virion antigens of the adenovirus types 1, 5, 12 and 18; and the cell extract
HEp-2 as control, as the applied viruses and their early antigens were grown
and titrated on this cell culture.

To obtain the early non-virion adenovirus antigens a HEp-2 cell culture
was infected with large doses of adenovirus types 1, 5,12 and 18 and the viruses
were left to be absorbed by the cells at 37 °C. Then the cultures were washed
with Hanke’s solution and covered with serum-free Parker’s 199 solution
containing 10 /xg/ml of cytosine arabinoside to block the formation of virus
components [9]. Twelve hours after infection the cells were scraped from the

Table |

Distribution of patients according to diagnosis

Diagnosis No. of patients
Non-tumorous diseases of the urogenital system 193
Urogenital tumours 253
Internal diseases 70
Total 516
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Table Il

Urogenital tumours

Tumour No. of patients
Malignant tumours
Tumour of the bladder 57
Tumour of the prostate 3?2
Tumour of the kidney 15
Tumour of the testis 15
Other tumours 23
Benign tumours
Papilloma of the bladder 18
Polypus of the urethra 4
Hyperthrophy of the prostate 89
Total 253

wall of the dish into Parker’s solution and subjected to three or four melting"
freezing cycles. After centrifugation at 1500 g, the supernatant was used as
antigen for testing the sera of the patients.

Results

Results of the complement binding test are shown in Table 111 which,
however, does not contain the results gained with every type of adenovirus
used in the test, since the results obtained with types 1 and 5 having a latent
property were almost the same, and the results with the oncogenic types 12
and 18, too, were very similar. It appears from Table | that the incidence of

Table |11

Incidence of antibodies against viruses and their early antigens (per cent)

Non-tumorous

Urogenital diseases of Internal
. tumour the urogenital diseases
Antigen (n= 253) system (n= 70)
(= 193)
%
Adenovirus 1, total 19 34 12
Adenovirus 1, early 56 23 33
Adenovirus 12, total 13 6
Adenovirus 12, early 63 18
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antibodies against adenovirus type 1is lower in the case of urogenital tumours
than in the sera of patients suffering from some other urological disease; the
incidence was 19% in the first and 34% in the second group. The difference
in the incidences of antibodies aginst the early non-virion antigens of these
adenovirus types in the two groups of patients was even more conspicuous:
the antibodies were found in more than 50% of the tumour patients and in only
23% of those suffering from some other urological disease. The incidence of
these antibodies was 33% in the control group.

The incidence of antibodies against the non-virion antigen of the onco-
genic adenovirus type 12 was even more remarkable. It was detected in more
than 50% of the tumour patients, in 18% of those with some other urogenital
disease and in 4% of the control group. It supports the specificity of the tests
that the antibody against the structure antigen of adenovirus type 12 was
found in 13% of the tumour patients, in 6% of those with other urogenital
diseases and in 2% of those with internal diseases (see Table I11).

The sera did not react with the antigen of the cell extract HEp-2; in
some cases the titre was 1:2, so that only a titre above 1 :4 for the virus
antigens was considered positive.

Discussion

A number of tests have been devised in an attempt to approach the
assumed correlation between benign and malignant human tumours and viruses
[2, 11, 21, 29, 31, 39, 42].

Attempts were made to detect in the tumours the virus or its antigens,
nucleic acid particles, i. e. genes, enzymes associated with the virus, antibodies
produced against the virus or its components, early non-virion antigens pro-
duced in the infected cell as an effect of the virus, but not forming structural
elements of the virus, and the antibodies produced against them. With the
help of these methods it was possible to demonstrate a link between several
human tumours and viruses, including tumours of the urogenital system and
herpes simplex, cytomegalovirus and papovaviruses, as well as virus particles
of type C[4,5,8,10,12,19, 20, 23, 36, 43, 47]. The presence of virus nucleic acid
was consistently observed in prostate cells growing in vitro for prolonged periods
[33]. With respect to herpes simplex virus, there are data claiming that the
antibody of the non-virion antigen of the virus can be found in 100% of the
patients suffering from tumours of the urogenital system and of the oral
region [35]. The affinity of oncogenic viruses to various organs or organ Sys-
tems was also studied. As a result of these studies it was discovered that her-
pesviruses have a high incidence in the male urogenital organs. [41].1t was
observed that the cytomegalovirus persists for some time in the human semen
[12] and virus induced prostatitis has also been described [22]. Several observa-
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tions indicate the affinity of adenoviruses to the urogenital organs, though there
are no data to confirm this. Our earlier investigations, too, indicated a relation-
ship between the female urogenital organs and adenoviruses. Investigation of the
cervical epithelial cells by means of the immune fluorescence method showed
that in 7 to 8% of clinically healthy women, beside the herpesvirus antigens,
adenovirus antigens can also be present, while the incidence of virus antigens
is more than 20% in cases of malignant lesions of the cervical epithelial cells
[7]. Examination of cervical epithelial cells obtained by curettage performed
because of irregular bleeding revealed adenoviruses with latent properties in
14% of the cases [16]. In pregnant mice infected with human adenovirus we
observed transplacental penetration of the virus into the foetus, and its persist-
ence in the maternal ovaries [15].

According to our results, the antibody against the non-virion antigen of
the type 12 oncogenic adenovirus occurs in more than 50% of the tumorous
diseases of the urogenital system, in contrast to the 18% incidence in other,
non-tumorous urological patients and to the 4% incidence in patients suffering
from some internal disease.

The data indicate the presence and functioning of a comparatively high
percentage of the defective form or genes of an oncogenic adenovirus in the
organism of patients with urogenital tumour, as only these defective forms or
genes of the adenovirus can induce non-virion antigens, whose presence was
confirmed by the specific antibody produced against them.

The more than 4000 tests appear to point to the possible role of adenovi-
ruses in urological tumours.

In the course of the present study, mainly antibodies against the non-
virion type antigen of an oncogenic adenovirus were found in a high percentage
of patients with urogenital tumours while in 33% of the patients with some
internal disease constituting the control group primarily the antibody against
the non-virion antigen of the adenovirus with latent properties was present.
The diseases of the controls were inflammatory in nature and in such cases
antibodies, that is latent adenoviruses, can always persist in the organism [24]-
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Adenovirus-Antikorper bei den Tumorkranken des Urogenitalsystems

S.Csata, G. Kuixsar,P.Dan,J. Horvath,l.Nasz,J. Ongradiund A.Verebélyi

Im Laufe von serologischen Untersuchungen wurde der vermutliche Zusammen-
hang zwischen Virussen und Tumoren analysiert. Mit den Seren von 446 tumorosén und
nicht tumorosén Urogenitalsystemkranken und 70 internistischen Patienten wurden
etwa 4000 Untersuchungen vorgenommen, mit dem Ziel die etwaige Anwesenheit der
Adenovirus-Antikérper, mit besonderer Elcksicht auf die non-Virion-Antigen-Friih-
antikorper des Uber onkogene Fahigkeit verfligenden Adenovirus Typ 12. nachweisen zu
kénnen. Die Komplementbindungsreaktion zeigte, da bei malignen Tumoren des Uro-
genitalsystems und bei Prostatahypertrophie die Adenovirus-Antikdrper seltener Vor-
kommen als in der Kontrollgruppe. Die non-Virion-Antigen-Antikdrper der Adenovirusse
waren bei 53% der Tumorkranken bzw. der an Prostatahypertrophie leidenden Patienten,
bei 18% der nicht tumorosén urologischen Kranken und bei 4% der internistischen
Patienten nachzuweisen. Die Ergebnisse sprechen dafiir, dal bei den tumorosén Erkran-
kungen der urogenitalen Organe vermutlich auch die Adenoviren eine Eolle spielen.

ALEHOBUPYCHbI aHTUTEN Yy 6OMbHBIX C OMYXO/Ibl0  YPOrEHUTENIbHOW CUCTEMBI

LW. YATA, I. KYNIbYAP, M. AAH, . XOPBAT, W. HAC, l. OHTPAAMU n A. BEPEGEU

ABTOpbI UCKanW OTBET Ha BOMPOC O BO3MOXHOW CBSI3W MeXAY BMPYCOM W OMyXONsimu,
ncnonb3ys AN UccnefoBaHWii ceponormyeckne MeToaukn. B obLueld CNOXHOCTWM OHU BbIMOAHWA
4000 aHann30B CbIBOPOTKM Y 446 60MbHLIX C OMYXONEBLIMU UM HEOMYXO0NEBbIMM 3a60/1€BaHUAM
YPOTreHUTaNbLHOM cucTemMbl, a Takxe y 70 TepaneBTUUECKUX 6OMbHbLIX, CTapasich BbIIBUTb aHTU-
Tena, BbipaboTaHHbIe NPOTUB afleHOBUPYCOB, 06pallas Npu 3TOM 0co60e BHUMaHWE Ha aHTUTeNa,
obpasytolimecs NpoTMB paHHMX (non-virion) aHTUreHOB afeHOBMPYCOB 12-ro Tuna, obnapa-
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IOLWMX OHKOTeHHbIMW CBOWCTBaMU. Peakuus CBS3biBAHUS KOMMMEMEHTA MokKas3ana, 4Yto y 60/b-
HbIX CTpajatoLLMX 3/10KAYECTBEHHLIMU OMYXOASMW MOYENO/I0BOA CUCTEMbI MAU TUnepTpodmneit
npocTaThl, ajeHOBUPYCHblE aHTUTENA BCTPEYAOTCA PeXe, YeM Y 60MbHbIX KOHTPOMLHOM Fpynnbl.
AHTUTena, BblpabaTbiBalOLiMeECH NPOTUB He-BUPMOHHLIX aHTUTEHOB afjleHOBUPYCOB, 6bliM 06-
Hapy>eHbl y 53% 60/bHbIX, CTPajaloLLMX ONyX0NeBbIMU 3a60NEBAHUAMK YPOTeHUTaNbHOI cuc-
TeMbl UMK rUNepTpotuneil npoctatsbl, y 18% 60MbHbIX, CTPaAalOLLMX HEOMYXO0NeBbIMU YPONOTU-
YyeckMMM 3a6oneBaHUAMU, Ny 4% TepaneBTUYECKUX GONbHbIX. Pe3ynbTaTbl HACTOALLMX McChe-
[0BaHUI yKa3blBalOT Ha TO, YTO afieHOBUPYChbl MOTYT UTpaTb PO/b B BO3HUKHOBEHUW OMYX0/€eBbIX
3a60/1€eBaHN OpPraHoB YPOreHNUTanbHOl CUCTEMBI.

Dr. Sandor Csata | Department of Urology, Municipal Istvan Hospital,
Dr. Andrés Verebetyi J Budapest, Nagyvarad tér 1, H-1096

Dr. Gizella Kuicsar
Dr. P4l Dan

Dr. J6zsef Horvath
Dr. Istvan Nas:z
Dr. J6zsef Ongradi

Institute of Microbiology, Semmelweis University
Medical School, Budapest, Nagyvérad tér 4, H-1089
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Investigation of the Functioning of the
lleum-Ureter by Means
of Camera Renography

L. Gatluska and M. Gervain

Central Laboratory of Isotope Diagnostics and Institute of Experimental Surgery,
University Medical School, Szeged

(Received July 22, 1980

The use of camera renography under experimental conditions is described.
The conductivity of the ileo-ureter formed by various surgical techniques in 24
dogs and the function ofthe operated kidney were studied. The non-invasive exam-
ination lasted for 20 minutes and was performed with two different labelled drugs
(13-iodohippurate and aTc-DTPA) and a gamma-camera calculator system.
The results have shown that the ileo-ureter provided with a direct single layer
uretero-ileal anastomosis ensured best the transport of urine and so it seems to be
most promising for human application.

Following the work of Winter and Taplin [9, 10], isotope tests began to
spread in urological diagnostics by the end of the 1950s. In the recent 15 years,
beside renography, kidney scintigraphy, camerarenography and single injection
clearance methods without urine have become part of up-to-date clinical
diagnostics [1, 5, 7]. The bases of this rapid development were the non-invasive
nature of the tests, the preparation of labelled drugs binding selectively to the
renal parenchyma, and the modern recording systems.

Camera renography is well suited for the morphological and functional
investigation of the urinary system. Beside a correct judgement of renal
function, it allows to detect the localization and nature of disorders in urine
transport [1,6]. Thus, camera renography supplements the classical radiological
methods. We, therefore, studied by camera renography the functioning of
ureters created from the ileum.

Material and Method

Seventy ureteral substitutions were performed on female mongrel dogs
weighing 6 to 21 kg (mean, 11.5 kg). In this paper the results of 33 camera
renographies carried out in 24 animals will be reported.

After resection of the ureter, the passage of urine was restored by means
of an isolated ileal loop. Urinary flow was ensured proximally by invaginational
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direct two-layer and direct one-layer uretero-ileal anastomoses. Distally, con-
tinuity was ensured by a direct two-layer ileovesical anastomosis (Table 1).
In half of the experiments the capacity of the ileum was reduced by plication.
The surgical technique has been described earlier [2].

Camera renography was carried out with a Nuclear-Chicago
Pho-Gamma-IIl camera connected to a TPAI calculator. In 16 experi-

Table |

Types of operation

Type of anastomosis Side No. of animals
Invagination left 2
Direct two-layer left
Direct single-layer right 15
Direct single-layer left 3

Total 24
Tested once 24 animals
One check-up 6 animals
Two check-ups 1 animal
Total number of tests K1l

ments, 13U-iodohippurate 170 pCi (6.29 MBq) was given intravenously. In
these tests a divergating collimator was used. In 17 experiments " mlrc-DTPA
(diethylene trimino penta-acetic acid), a clearance material of glomerular
filtration, which has favourable properties, and a parallel collimator were
used. The dose of "mTc-DTPA was 1 mCi (37-MBq) per test.

After administration of the drug, a total of 64 pictures of 20 s duration
were collected on the magnetic disk of the TPAI calculator. In the 4th to
5th, 13th to 14th and 19th to 20th minutes of the test, Polaroid pictures, too,
were taken.

The tests were evaluated with the automatic complex program developed
for the purpose of SEGAMS-80 (Szeged-gamma-camerasystem). The complex
program allowed to analyse the morphological conditions on the summary
picture obtained by the addition of the 64 recorded pictures, further to mark
from the aspect of the examination the regions of interest (ROI), to generalize
the time-activity curves corresponding to the ROI, to produce fitting curves
and to calculate automatically the parameters of the curves. The resulting
pictures, i. e. curves, appear on the screen of a colour television, the numerical
data on an alpha-numerical screen and these can be printed.
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The time-activity curves prepared from the entire projection of the
kidney, where one point represents an activity level of 20 s, were considered
normal when the peak ofthe curve (Tmax) was reached in less than 6 minutes in
the case of iodohippurate, and less than 5 minutes in the case of DTPA. The
half-life of iodohippurate excretion was less than 10, that of DTPA, less than
18 minutes.

The results obtained with camera renography were compared to those of
radiological tests. The morphological causes of the deviation were controlled at
necropsy [3, 8].

Results

Morphological conditions

In the course of the experiments good pictures were always obtained of
the kidney, the ileo-ureter and the bladder. One week after the operation
usually more marked renal activity and, consequently, greater kidney projec-
tions were observed on the operated side due to hindered passage (Fig. Ib).
In 19 cases accumulation foci indicating some obstacle in the way of passage
were seen in the projections of the kidney and the urinary tract.

In the course of repeated examinations, no difference between the sides
was seen when the obstacle in the way of passage had ceased (Figs 2a, band c).
In two cases the projection of one of the kidneys was missing, in one of these
cases because the kidney had been removed (Fig. 3b), in the other because
necrosis of the kidney following suppurative nephritis.

After invaginational and two-layer direct anastomoses, the difference
between the sides was still conspicuous 4 to 16 weeks after operation (Figs 4a
and b), while in the cases of single-layer direct anastomoses the difference
between the sides either disappeared or was reduced to a minimum (Figs 2a, b
and c).

In the projection ofthe ileo-ureter, a marked increase in activity appeared
on the summary picture on eight occasions, but in none of the cases could an
obstacle in passage be confirmed by means of functional tests. Neither was a
late rise in activity indicating ileo-urethral reflux observed in any of the
experiments; vesico-ileal reflux occurred in a single case.

Functional tests

The most important parameters of the time-activity curves ofthe ROI in
the projection of the entire kidney are given in Tables |1 and I11. The time-
activity curves plotted for the projections of the entire kidney are the common
resultants of the drug transport of the parenchyma and the renal pelvis; when
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Table Il

Dynamic test-parameters of various types of anastomosis

Time

Timex Til.
after
Anastomosis opera— a’?,‘i"mgfs Side
on . max. .
(Weeks) min. mean (min) min. mean max.
Invagination 4 2 intact 5-5 9-ace.
operated 7-9 26-acc.
Direct two-layer 4-16 4  intact 2.3 g8 60 6.0 8.25 10
operated 6.0 131 acc. 20.0 21.0 acc.
Direct single-layer 1 12 intact 3.3 6.0 9.0 35 7.95 10.0
operated 11.0 11.0 acc. 100 25.0 acc.
Direct single-layer 2 3  intact 3.0 44 7.0 3.0 7.0 10.0
operated 3.0 107 170 100 193 23.0

these are examined separately, the two curves will run parallel, but the T peak
on the curve of the renal pelvis is about 1 minute longer. If there is an obstacle
in the passage through the renal pelvis, the T peak will considerably be delayed.
In the case of complete occlusion, the curve will rise steadily during the 20
minutes of the experiment and an accumulation type curve will appear (Fig.
Ib). On the corresponding projection of the renal parenchyma, the transport of
the labelled drug usually appears normal, but in the case of a protracted hin-
drance of excretion, an accumulation will appear on the level of the parenchyma.
With such post-renal pelvis type obstacles in the way of passage, the height of
the renal pelvis curve will be considerably above the activity level of the paren-
chyma curve. If a lesion of the parenchyma is the cause of the delayed drug
transport, the curve will, as arule, be protracted and can be of the accumulation
type (Fig. 2a).

Table Il contains the numerical data of the time-activity curves plotted
from the entire projection of the kidney of animals subjected to three types of
anastomosis. In the case of all the three types of anastomoses Trax and Tp2
values corresponding to normal renograms were found on the intact side.
In one dog which died of bilateral suppurative nephritis the curve of the intact
side was also of the accumulation type.

In the early postoperative period, on the operated side pathologic curves
were recorded, independently of the type of anastomosis. In the case of invagi-
national two-layer uretero-ileal anastomosis a definite transport disorder
persisted for a time.

After single-layer uretero-ileal anastomosis, the passage disorder was
still marked one week after operation (in 11 out of 12 experiments the curve
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was of the accumulation type), but urine transport soon improved. Table I11
shows the results of repeated tests on the same animals. One week after surgery
in four out of six cases curves of the accumulation type were recorded. The
parameters improved gradually and proportionally to the time which had
elapsed since the operation, and normalized in three to five weeks. In one
animal (No. 6) in the first test after removal of the intact kidney, the kidney
with the ileo-ureter produced an accumulation-type curve, but showed an
improved drug transport in the course of later tests (Fig. 4).

Comparative tests

The results obtained with camera renography were compared to those of
classical intravenous urography. Table 1V shows the results of 50 X-ray tests

Table IV

Type of uretero-ileal anastomosis and rate of secretion

Type of anastomosis o-l;%tr?ilnr]]gis Beginningm?rf] secretion No. of animals

Invagination 7 10 1
20 1
30 2
none after :> 30 min 3

Direct two-layer 20 10 1
20 3
30 1
none after > 30 min 5

Direct single-layer 23 10 20
20 2
30 _
none after > 30 min 1

Table V

Obstacle in the way of passage through the utero-ileal anastomosis

Obstacle in the way of urine pessage

Type of anastomosis OTf‘;tﬁi',;‘g,-s none medium severe occlusion
no. of animals
Invagination 7 -
Direct two-layer 20 B 4 4 6
Direct single-layer 23 19 1
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with respect to secretion and Table V the rate of urine passage after the three
types of operation [8]. The X-ray tests indicated changes of the same nature as
those observed in the course of the isotope tests.

Discussion

Following to all three types of operation there was a transient hindrance
in drug transport. This disturbance lasted, as a rule, for two weeks in those
cases in which no organic obstacle to the passage was caused by some technical
error. With respect to the late results, a marked difference was found between
the invaginational, the two-layer and the direct single-layer uretero-ileal
anastomoses. Owing to the persistent passage disturbance and the lesion of the
renal parenchyma, the first two types of anastomosis are unsuitable for recon-
struction of the ureter. This was supported by ourearlier X-ray and histological
findings [3, 8]. Lachand et al. [4] confirmed that stenosis or stricture can occur
in 25 to 35% of uretero-ileal anastomoses.

In the case of single-layer direct anastomosis, too, a temporary distur-
bance of passage was found which, however, gradually improved and ceased
two to six weeks after operation. This phenomenon can be explained with two
factors: a temporary oedema develops in the line of anastomosis even when the
finest atraumatic thread is used for suturing. A similar disorder in passage
occurs after plastic operations of the renal pelvis; improvement sometimes
takes weeks or months.

Due to the difference in peristalsis of the renal p.elvis, the ureteral stump
and the ileum, a temporary disorder of passage and slow excretion occur. Nor-
mal passage is restored once the anastomosis has healed and peristalsis of the
ileum corresponds to the flow of urine. This adjustment might take some
weeks, thus after substitution of the ureter by the ileum a disturbance of
passage and a consequent reduction of renal function may occur. A previous
affection of the renal parenchyma presumably influences the degree and dura-
tion of the reduced function of the kidneys, consequently, it is essential to
assess renal function from the aspect of the indication of surgery.

The adequate peristalsis of the ileal graft was shown by the absence of
urinary stasis. No reflux affecting the renal pelvis was observed; vesico-ileal
reflux occurred in a single case. For the detection of reflux, camera renography
is particularly valuable, being a method more physiological than radiology [11].
The data which have ascribed a decisive role to reflux in the development of
lesions of the renal parenchyma and of hydronephrosis are probably due to the
aphysiological nature of the methods applied. Woodside compared the classical
and the isotope test methods and arrived at a similar conclusion [11]. We
checked our camera renographic results in the course of the autopsies which, as
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well as the histological findings, have confirmed our isotope-diagnostic obser-
vations.

Camera renography thus refines and extends diagnostic possibilities as it
provides quantitative data on the condition of the parenchyma and, at the
same time, on the rate of urine transport. These data are of primary importance
in the 0 to 7 minute interval which is difficult to follow by X-rays. Camera
renography can be repeated as often as necessary, the contrast medium causes
no complications, and the radiation load is low. If, because of the failure of
other surgical interventions, substitution of the ureter by ileum is chosen,
camera renography will provide —just as in the case of kidney transplantation
—reliable data on renal function and on the rate of urine transport, even in the
early postoperative days.
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Untersuchung des Funktionsvermdgens des lleum-Ureters mit Kamera-
Renographie

L. Galuska und M. Gervain

Unter Anwendung der Kamera-Renographie wurden die Leitungsfahigkeit des bei
23 Versuchshunden mit verschiedenen chirurgischen Methoden ausgebildeten Ileo-
Ureters sowie die Gestaltung der Funktion der operierten Niere untersucht. Die 20 Minuten
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lang haltende non-invasive Untersuchung wurde mit zwei verschiedenen Radiopharmaka
(BHippuran und 9mMlc-DTPA), mit dem Gammakamera-Kleinrechner vorgenommen.
Die Ergebnisse sprachen dafiir, daB der beste Hamtransport durch den mit der direkten,
einschichtigen ureteroilealen Anastomose versorgten Ileoureter gewahrleistet wird.
Angesichts der ermittelten Erfahrungen scheint die beschriebene chirurgische Lésung auch
fur die Praxis perspektivistisch zu sein.

VccnegoBaHve yHKUVOHaUTbHOM CMOCOGHOCTU MJleoypeTepa METOAOM KaMepHO
peHorpagun

N. TANYWKA u M. FEPBAINH

ABTOpPbI 3HAKOMAT C pe3y/nbTaTamy NPUMEHEHUS KamepHOW peHorpaguu B aKCNepuMeH-
TanbHbIX YCNoBMUAX. C NOMOLLbIO 3TON METOAMKN OHW uccnefosanu y 23 cobak MpoBOAMMOCTb
nneo-ypetepa, CO3A4aHHOIO PasNMyHbLIMU OMNepaTUBHbIMK crnocobamu, W AWHAMWUKY (QYHKLUK
onepupoBaHHOW noyku. Mpogomkatoweecs 20 MUH, He UHBA3UMBHOE MUCCNeJOBaHWE OHW MPOMU3-
BOAMAN C MOMOLLbIO CUCTEMbI FaMMa-KaMepHOro KafbKynatopa ¢ 4ByMS pasHbiMU apMakoioru-
yecknmmn npenapatamu (W runnypaH n YT C—DTPA). Kak nokasanu npoBefeHHble 1ccnefoBa-
HUAKNEO-ypeTep, CHabXeHHbIM NPAMbIM OAHOCNONHLIM YPeTepo-uneanbHbIM aHaCTOMO30M, 06ec-
neynBaeT caMblil Ny4WMiA TPaHCMOPT MOYKU. ABTOPbI CUATAIOT, YTO Npeanaraemoe UMK onepa-
TUBHOE pelleHne ABNAETCA Haumbonee NepcrnekTUBHLIM C TOUKU 3PEHUA MPAKTUUYECKOro npume-
HeHwusA.

Dr. L&szl6 Gatuska Central Laboratory of Isotope Diagnostics,
University Medical School, Szeged

Dr. Mihdly Oekvain Institute of Experimental Surgery, University
Medical School, Szeged
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Amyloidosis of Bones

I. Szitagyi, A. Réffy, Zs. Demel and L. J6zsa

National Institute of Traumatology, Budapest
(Received January 19, 1981)

Incidence of senile amyloidosis has been studied in necropsy material of
human femoral bones. The femoral head and the fractured region of the femoral
neck were examined. Amyloid was detected both in fractured and in intact femoral
bones.

The various forms of amyloidosis (primary amyloidosis, secondary
amyloidosis, senile amyloidosis, etc.) are common conditions. The amyloid
is deposited in both mesenchymal and ectodermal tissues. Little attention has
been paid to amyloidosis in the articular cartilage, joints and bones. Koletsky
and Stecher [4] described primary systemic amyloidosis involving the joints
and bones, causing fracture of the femur. Amyloid deposits in the surface
layer of the articular cartilage were briefly recorded by Gamarski and Netto
[3] in a case of primary amyloidosis. Bywaters and Dorling [1] made the same
findings in primary amyloidosis and multiple myeloma, respectively. Teglbjorg
et al. [11] described local amyloid deposits in pyrophosphate arthritis. It has
been observed that with age amyloid accumulates in the articular cartilages [2]
and, recently, Ladefoged and Christensen [5] have found amyloid deposits
in the articular cartilage of the hip joint in 28 of 30 unselected necropsies, i. e.
in 93% of the cases. These were the only reports we could find on the presence
of amyloid in articular cartilage and bones.

The aim of the present study was to determine the frequency of amyloid
deposits in the bones of subjects having died after femoral neck fracture.

Material and Methods

The patient material comprises 29 autopsies carried out at the National
Institute of Traumatology. All patients died within 2 weeks after fracture of
the femoral neck or pertrochanteric fracture. There were no cases of generalized
primary amyloidosis, rheumatoid arthritis, tuberculosis, myeloma or carcinoma
in the material. The distribution according to age and sex can be seen in Table I.

The femoral head, the fractured region and specimens of the heart
auricle were examined histologically in the first 10 cases from the fractured
side and, in the others, from both sides. The specimens were fixed in 10%
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Table |

Age and sex distribution of the patients

Age (year) Male Female

61-70 - 1

71-80 B 8

81-90 2 12
8 21

formalin, decalcified in EDTA-solution, embedded in paraffin, and stained
with haematoxylin-eosin and for amyloid with alkaline Congo-red [8], with
Syrius supra red [10] and with thioflavine S or primuline [6]. The sections
were examined by light-, polarization- and fluorescence microscopy.

Results

Amyloid was found in two cases only in the heart muscle, in 12 cases
only in the bone, and in 15 cases in both regions (Table 11). In the heart the
amyloid deposits were in the perimysium, vessel walls and in the interstitial
connective tissue (Fig. 1). Amyloid deposits were found in some cases below the
articular cartilage. In the cortical bone a slight or moderate amyloid reaction
was obtained. In the trabecular bone round, irregular or diffuse amyloid masses

WEre seen.

Fig. 1. Heart. Amyloid deposits in vessel wall. Thioflavine-S fluorescence. X 100
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Table Il

Amyloid deposits in different age groups

Head of femur
Age (year)

Cartilage Bone

61-70 0 1
71-80 7 12
81-90 5 13
12 26

Fig.2. Amyloid deposits in cortical bone of head of femur. Syrius Supra Red stain. X 100

Fig. 3. Diffuse amyloid mass in trabecular bone ofhead of femur. Syrius Supra Red stain
X300
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Fig. 4. Congophilic substance with green dichroism in head of femur. Congo-red stain,
polarization microscopy. X300

Fig. 5. Intense fluorescence of amyloid masses in trabecular bone of head of femur

The amyloid masses surrounded the haversian canals reaching sometimes
the surface of the bone. Deposits were seen in both the fractured and the intact
femoral bones. Osteoporosis was found in all cases but no necroses (Figs 2 to 5).

Discussion

The senile amyloid deposits in the organs increased with age [12, 13]:
The presence of senile amyloid substance in the organs has amply been studied
(heart muscle [7], brain: [9], Langerhans islets: [7], fibrous capsule of the hip
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joint: [2], articular cartilage: [5], etc.). To the best our of knowledge, senile
amyloidosis of the bones has not been described previously. Ladefoged and
Christensen [5] found no difference in the amyloid content of cartilage from the
upper and lower parts of the femoral head, indicating that the amyloid was
equally distributed all over the cartilage surface and that pressure and friction
cannot be the only pathogenetic factors. It is supposed that the amyloid
deposits decrease the stability of the femur.
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A OwWN

Knochenamyloidose

|. Szitagyi, A. Reefy, Zs. Demel und L. Jé6zsa

Zur Untersuchung der Haufigkeit der senilen Amyloidose des Femurs im Sektions-
material, wurde das Knochengewebe im Bereich des Femurkopfes und der Femurhals-
fraktur analysiert. Im Femur konnte sowohl in der Gegend des fraktuierten Schenkel-
halses, als auch auf der intakten Seite, Amyloid nachgewiesen werden.
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AMMIongo3 KocTei

WN. CUNALW, A. PEGOU, XX. AEMES n 1. NOXA

Ha TpynHoM MaTepuane aBTOpPbl U3yYaay YacTOTY BCTPEYaeMOCTH CTapUYeCKOro amMmioun-
[03a 6eapeHHOl KocTU. OHY UccnefoBanyt KOCTHYH TKaHb, B3ATYH0 U3 06/1acTu rofoBKU 6eapeH-
HOW KOCTW M MecTa nepenoma weikn 6eapa. OHU CMOTM BbISIBUTb aMUON[ B KOCTHOW TKaHU
6eapa Kak B 06/1aCTM CNOXAHHOM LWeKN, TakK 1 Ha 3[0p0OBOIi CTOPOHE.

Dr. Istvan Szitagyi
Dr. Antal Rerry National Institute of Traumatology, Budapest,

Dr. Zsolt Demel Baross u. 23, H-1088
Dr. Laszlo J6zsa
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Ultrasonic Diagnosis of Suprarenal Adenoma

V. Szabo6,l1L. Pajorl M. Sébet2and F. Baloghl

Department of Urology, Semmelweis University Medical Schooll and Department of
Gynaecology and Obstetrics, Korvin Ott6 Hospital2 Budapest

(Received March 6, 1981)

In two out of eight patients ultrasonic scanning confirmed and helped to
find the localization of the suspected suprarenal lesion. The method is preferred
since it is non-invasive and absolutely painless. Removal of the corticoadrenal
adenoma in one patient normalized the hormone balance and in the other it re-
stored normal blood pressure.

Relying on published data, we have applied echography because of its
being non-invasive and absolutely painless in the diagnostics of the diseases of
the suprarenal gland [1]. Owing to its size, it is difficult to depict the healthy
suprarenal gland, while in children the task is easier since in them the gland is
proportionally large [2]. According to the pertaining literature, ultrasonography
is indicated when there is a suspicion of adrenal haemorrhage, tumour, cyst or
hyperplasia [3].

Fig. 1. Secretion urography. The right kidney is flattened, above its upper pole a round
visceral shadow of about 25 mm diameter can be suspected
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Material and Method

In the years between 1974 and 1979, our Department admitted 17 patients
for endocrine surgery. The diagnosis on admission was Cushing’s syndrome
in 12 cases and adrenal tumour in five cases. Bilateral ultrasonic scanning was
performed in eight patients to localize the process. Sonography was carried out
without preparation in the prone position. After determination of the renal
axes longitudinal and cross-sectional pictures were taken at every 0.5 cm
supramedially from the upper pole. Attempts were made to take the pictures
during a long inspiration to reduce the number of artifacts arising from respira-
tory movements and to utilize the caudal position of the organ. It is important
to accurately differentiate the suprarenal gland from the kidney located in the
same capsule. In two patients of eight, an adrenal disturbance was detected by
means of sonography.

Fig. 2. Echographie longitudinal (a) and cross-sectional (6) pictures. Pictures taken at

the height ofthe twelfth thoracic vertebra show an acoustically homogeneous formation of

a size 0of 2.5 X3 cm (arrows). Apparatus: Kretz-Technik 4100 MGS. Frequency: 1.5 MHz,
size of picture: 3
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Case Reports

Case 1. M. F., a 19-year-old female patient had had an excessive hair
growth of body hair in the prvious two years. Endocrine tests indicated an
androgen producing adrenal adenoma. Secretion urography showed the suspi-
cion of a shadow about 2.5 cm in diameter above the compressed right kidney
(Fig. 1). On the longitudinal and cross-sectional echograms a 2.5x3 cm,

Fig. 3. Echographie (gray scale) cross-sectional picture. At the height of the twelfth
thoracic vertebra a 2.6x5 cm large formation independent of the kidney is visible (p).
Apparatus: Combison 200

Fig. 4. On the paravertebral sectional picture of the left side a homogeneous resistance
(p) can be seen above the kidney
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acoustically homogeneous formation was visible on the right side (Fig. 2).
Total adrenalectomy was performed on the right side; histological examination
showed an adrenocortical adenoma. Subsequently, the patient’s hormonal
balance had normalized and in the three years since operation she has been free
of complaints.

Case 2. G. L., a 67-year-old female patient in the past three years had had
sudden episodes of high blood pressure. The possibility of phaeochromocytoma
was considered, but only the high glycocorticoid level could be proved. Angi-
ography pointed erroneously to a tumour in the upper pole of the left kidney.
Echography showed on the left side a 2.5X5 cm homogeneous resistance
without a marked capsule but nevertheless independent of the kidney (Figs
3, 4). At surgery, a cortical adenoma was removed. After the operation the
patient’s blood pressure soon became normal.

Discussion

For the pre-operaiive localization of biochemically proven adrenal
diseases, the following procedures can be used

— secretion urography,

— pneumoretroperitoneum,

— adrenal arteriovenography,

— isotope (selenium, iodine) labelled cholesterol accumulation,

— selective cortisol level of the suprarenal vein,

— echography,

— computer tomography.

Of these tests the last two are non-invasive and therefore be given
preference. In our cases the adrenal adenomas were about 40 mm in diameter,
thus were far above the resolving power of the method. Technical development
of the apparatus will probably lead to a further rise of the resolution power.

The échographie picture of the surgically removed adrenal adenomas was
similar to that of cysts, since the acoustically homogeneous tumours were
surrounded capsule-like by the tissues of the suprarenal gland which had
suffered pressure atrophy.
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Diagnostizierung des Nebennierenadenoms mit Sonographie

V. Szabo,

L. Pajob, M. Sébel und F. Balogh

Berichtet wird tber zwei Falle, in denen die mittels Sonographie nachgewiesenen
Nebennierenadenome auch durch den intraoperativen Befund verifiziert wurden. Die
angewendete Methode hat sich bei der Lateralisierung der vorangehend endokrinologisch
nachgewiesenen Prozessen fir vollig gefahrlos erwiesen.

JAnarHoctmka afeHoOMbl HafMoYeYHNKOB YNbTPasByKOM

B. CABO, /1. MAWOP, M. LUOBEN u ®. BANIOT

B ABYX Cnyuvasx aBTopaM Yfanocb AWAarHOCTMPOBAaTb afileHOMY HafnoyYeyHuMKa MeTodoM
axorpaguu, NOATBEPXKAEHHYIO 3aTeM Ha onepauuu. OHW NoAYepKMBAOT 6€30MacHOCTb 3TOr0
[VNarHoCTNUYEeCKOro MeTofa Npu faTtepusalum MpoLeccoB, [OKa3aHHbIX NPeABapUTENbHO 3H/O-
KPUHONOTNYECKN.

. Vilmos Szabo
. L&szl6é Pajob,
. Ferenc Balogh

. Matyas Sobel

Department of Urology, Semmelweis University
Medical School, Budapest, UlIGi ut 78/b, H-1082
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Disorders of the Urea Cycle in Pathospermias

Gy. Papp, J. Grof and J. Menyhart

Division of Clinical Biochemistry and Cytobiology, Joint Research Organization of the
Hungarian Academy of Sciences and of Semmelweis University Medical School, Budapest

(Received June 20, 1981)

The andrologie roles of arginine and its metabolites are discussed. The level
ofthe urea precursor citrulline and of the end-product urea in the serum and sperm
plasma of pathospermic patients was studied.

Clarification of the molecular mechanism contributing to the develop-
ment and maintenance of pathospermic states is one of the main problems of
andrology.

In agreement with published data [1, 6, 7, 8, 12, 26] in earlier studies we
found that in a certain group of pathospermic patients a characteristic change
takes place in sperm plasma levels and enzymatic activities of the intermedi-
aries and end-products of arginine metabolism [18,19]. In the present paper we
shall report on analysis of molecular mechanisms to be found in the background
of some changes characteristic of the above mentioned group of pathospermias.

Material and Method

Samples

Blood and ejaculate samples were taken from healthy (NS; n = 10) and
pathospermic (PS; n = 27) men aged between 19 and 45 years. On the basis of
the clinical diagnosis, the PS group was divided into the following sub-groups:
oligozoospermia (OS; n = 8), maximal oligozoospermia (MOS; sperm = 0 to
5x 108ml, n = 9), azoospermia (AS; n = 10).

The ejaculates were obtained by masturbation after exactly five days of
abstinence. After 30 minutes of standing at room temperature, as required for
routine tests, the liquefied ejaculates were centrifuged at 10 000 rpm, for 10
minutes at room temperature and the decanted sperm plasma was stored at
—20 °C till further use.

The serum samples were obtained at the same time as the ejaculates.
Coagulation of the blood taken from the cubital vein was inhibited by citrate.
After centrifugation the supernatant was stored at —20 °C.
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Determination of the urea, citrulline and protein contents of serum and
sperm plasma was done according to Archibald and Ceriotti. For each deter-
mination 20 pi urea or 50 pi citrulline of the original samples was used. Part of
the remaining sample was diluted to 200 times its initial volume with distilled
water and the protein content of 200 pi of the diluted solution was determined
by the method of Lowry et al. [13].

Determination of the apparent arginase activity

The degree of apparent arginase activity can be determined with the
help of the following formula: Sperm plasma. A urea pmol/mg sperm plasma
protein, where A urea = sperm plasma urea (pmol/ml) —serum urea (pmol/ml).

Results

Serum and sperm plasma urea concentration in pathospermia

The serum urea concentration in the PS-group (4.0+ 1.18 mi) was
practically the same as in the NS-group (3.83 d: 091 m#l), at the same time,
the urea concentration of the sperm plasma in the pathospermic group was
about 66% higher than in the normospermie group (Fig. 1).

When within the PS-group, the urea concentration in the sperm plasma
of the sub-groups formed on basis of the diagnosis was compared to that in
the NS-group, the findings were as follows (Fig. 2). There was practically no

Fig. 1. Urea concentrations of blood serum and sperm plasma in normospermia (NS;
n = 9) and pathospermia (PS; n = 28)
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Fig. 2. Urea concentration (mmol/1) of sperm plasma in NS (n = 9), oligo (OS; n = 8),
maximal oligo (MOS; n = 9) and aspermia (AS; n = 10)

difference m the sperm plasma urea concentration between the OS-group
(44 £ 160TMm) and the NS group (5.0 £ 0.89 Tm). In the MOS-group, urea
concentration (9.0 £ 1-73 Tm) was about 78% higher (p < 0.01) than in the
NS and about 102% higher (p < 0.01) than in the OS-group, and the sperm
plasma urea concentration in the AS-group, 11.1 £ 2.78 Tm, was round 121%
(p < 0.01) higher than in the NS and about 149% higher (p <0 .01) than in
the OS-group. As far as this parameter is concerned, no difference has been
detected between the groups AS and MOS.

Citrulline concentrations in blood serum and sperm plasma in pathospermia

There was no significant difference between the values of citrulline con-
centration for the serum (38.3 o= 12.55 /xv) and for the sperm plasma (34.7 £
+ 13.69 /ga) in the PS-group, and those measured in normospermie subjects
(serum: 4551 6.62, sperm plasma: 42,5+ 13.99 /xv). Neither was there a
significant difference in citrulline concentration in the serum and sperm plasma
of normo- and pathospermic subjects (Table I).

Division of the PS-group into subgroups led to the following findings.
The citrulline concentration of serum in the OS and MOS groups was about
22 and 24%, respectively, lower than in the NS-group. The serum citrulline
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Table |

Urea (mmol/l) and citrulline (/imoljl) concentration of the sperm plasma in groups
NS and PS

Urea Citmlline
NS PS A% NS PS A%
X 5.00 8.42 66.51 42.47 34.69 —18.33
+ SD 0.89 3.46 13.99 13.69
n 9 28 9 2.8
p < 0.01 > 01

A% = percentage deviation from the value in the NS-group (100%). The symbols are the same as
in Fig. 1

Table Il

Serum citrulline concentration (fimol/l) in groups NS, OS, MOS and AS

Groups
NS cs M5 AS
45.39 35.38 34.28 44.30
+ SD 6.62 8.18 10.16 15.73
n% 0 —22.06 24.48 —2.4
n 9 8 9 10
p 1 oog < 0.02
1
ns ns

For symbols see Fig. 2 and Table |

Table Il

Citrulline concentration (ymol/l) of sperm plasma in groups NS, OS, MOS and AS

Group
NS os MOS AS
X 42.47 47.11 29.64 30.48
+ SD 13.99 12.10 9.18 11.12
A% 0 10.92 —36.50 —28.18
n 9 9 9 10
p <0.02
| <0.01 <(%.01
ns

For symbols see Fig. 2 and Table |
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concentration in the AS-group showed no marked difference from that in
the NS subjects (Table 11). No significant difference was found in the serum
citrulline concentration in the three pathospermic subgroups either (Table 11).
As to the sperm plasma citrulline concentration in the pathospermic subgroups,
only in the MOS group (d% = —36.5) was this value lower than in the NS-
group (Table I11), the sperm plasma citrulline concentration was significantly
lower in the MOS and AS groups than the concentration in the OS group, but
with respect to citrulline concentration, there was no significant difference
between the MOS and AS groups (Table I11).

Serum and sperm plasma protein concentration in pathospermia

No difference worth noting was found in serum protein concentration
between the NS and PS groups (NS: 9.9 + 1.24; PS: 8.9 + 1-39). Similarly,
there was no detectable difference in sperm plasma protein concentration
between the same two groups (NS: 7.4 dr 2.13; PS: 59 di 21.70). In normo-
spermie subjects the sperm plasma protein concentration was about 30%
(p < 0.01), and in pathospermia 33% (p -< 0.01), lower than the serum protein
level.

When the pathospermic group was divided into the usual subgroups,
the results shown in Table IV were obtained. The protein sperm plasma con-
centration in groups OS and MOS were practically the same as the values
measured in the NS group. The sperm plasma protein concentration in the AS
group was 36% lower than the value measured in the NS group. In the sperm
plasma protein level there was no significant difference in the three patho-
spermic subgroups.

Tasbe IV
Protein concentration (g/dl) of sperm plasma in groups NS, OS,
MOS and AS
Group

NS (03] M8 AS
X 7.44 6.42 6.67 4.75
+SD 2.13 2.02 2.52 1.58
A% 0 —731 —10.45 —36.19
n 9 8 9 10
p ns ns <<0.01

ns ns

The symbols are as in Fig. 2 and Table |
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Apparent arginase activity of the sperm plasma in pathospermia

The apparent arginase activity of the sperm plasma was 48.6% higher in
the PS group than in the normospermie subjects (p < 0.01) (Pig. 3). In the
pathospermic subgroups, the following results were obtained (Fig. 4). There
was no difference in apparent arginase activity of the sperm plasma in the OS

Fig. 3. Apparent arginase activity (/tmol urea per mg sperm plasma protein) of sperm
plasma in groups NS and PS

Fig. 4. Apparent arginase activity (/«mol urea per mg sperm plasma protein) of sperm
plasma in groups NS, OS, MOS and AS

Acta Chirurgica Academiae Scientiarum Eungaricae 23, 1982



Gy. Papp et al.: Urea Cycle in Pathospermiae 51

group (1.7 £ 2.75x10-2 /xmol/l urea per mg protein) and if normospermie
subjects (1.7 £ 0.84x10-2 /xmol/l of urea per mg protein), while it was signif-
icantly (p < 0.01) lower than the values measured in the MOS group (8.6 £
+ 2.86 X1O-2 pmol/1l urea per mg protein) and in the AS group (16.97
+ 11.30X10_2 /xmol/1 urea per mg protein). In this value the MOS group dif-
fered from all the three other groups, but while the apparent arginase activity
of the sperm plasma in the MOS group was 389% higher than in the PS and
405% higher than in the OS group (p < 0.01), it was about 49% lower than
that in the AS sub-group (p < 0.05). The apparent arginase activity of the
sperm plasma in the AS group surpassed by about 866% (p < 0.01), 898%
(p < 0.01) and 97% (p < 0.05) the values measured in the NS, OS and MOS
groups, respectively.

Discussion

With the spread of family planning, the importance of male sterility
increased all over the world. In the course of clarifying the causes of pathosper-
mia, first of all the morphologic, evolutionary and endocrinologie deviations
were detected. According to Schirren (1980), beside the introduction of elec-
tron-microscopic morphological and histochemical techniques, development in
this field can be expected primarily from immunological and biochemical
research. We have decided to study the biochemical changes hidden in the
background of male infertility. In addition to our earlier results, this decision
seems to be justified by the following data.

l-arginine, an important constituent of the organisms of higher order,
is an amino acid essential for proliferating tissues and cells (e. g. of spermato-
cytes) [2, 5, 9, 14, 15]. 1-ornithine is the biologic precursor and, at the same
time, the end-product of the biodegeneration of 1-arginine, as well as, similarly
to arginine, the biologic precursor of other basic polyamines, such as putres-
cine, spermidine and spermine. Though the mechanism of action of these bases
is not known, their direct and/or indirect role in the stimulation of karyokinesis
has been established [17, 24].

As in adult mammals, 1-arginine is synthesized in a sufficient quantity
in the liver by the enzyme system arginine synthetase, according to the com-
mon definition it cannot be considered an essential amino acid [3, 16, 20, 26].
None the less, an arginine-free diet causes a decrease in the number of sperms
[10, 23]. 1-arginine is known to enhance under in vitro conditions the motility
of sperms [11, 12], and, as already mentioned, an impairment of arginine
metabolism can be detected in a certain group of pathospermic patients.

The results of these investigations, while confirming our earlier obser-
vations, indicate that in some pathospermic patients a complex lesion of
arginine-metabolism may be present. On the basis of the above described

4* Acta Chirurgica Academiae Scientiarum Hungaricae 23, 1982



52 Gy. Papp et al.: Urea Cycle in Pathospermias

results, the characteristic features of such disorders can be summed up as fol-
lows.

1. In pathospermia, the urea concentration of the sperm plasma is higher
than normal. This increase was the most marked in patients with the clinical
diagnosis of maximal oligospermatism and azoospermia.

2. Almost parallel to the increase of the sperm plasma urea concentration,
the serum citrulline concentration was significantly lower in clinically oligosper-
mie and maximally oligospermie patients.

3. In the sperm plasma of patients with maximal oligozoospermia and
azoospermia, the citrulline concentration was significantly lower than in the
normo- and oligospermie groups.

4. In pathospermias the apparent arginase activity of the sperm plasma
is on the average one order of magnitude higher than the values in normozo-
ospermic subjects.

These data, together with our earlier results and other data in the litera-
ture, indicate that for the elaboration of a rational causal therapy of pathosper-
mia it is indispensable to clarify the apparently essential regulatory and/or
modulating role in spermatogenesis, of the intermediaries ornithine, citrulline
and arginine which are the keys to the urea-cycle. Our work now in progress
aims at clarifying this problem.
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Storung des Ureazyklus bei Pathospermien

Gy. Papp, J. Gitér und J. Menyhart

Im Rahmen der Analyse der andrologischen Rolle von Arginin und seiner Stoff-
wechselprodukte, wird in vorliegender Arbeit Giber die Gestaltung des Ureaspiegels des
Prakursor-Zitrullins und des Endprodukts im Blutserum und im Spermaplasma patho-
spermischer Patienten berichtet.

HapymeHme UMKna MOYEBUHbLI Mpu natocnepmMmmnn

Ob. MANM, N. TPO® n A. MEHbXAPT

ABTOpbI 3aHUMAIOTCA MCCNeA0BaHMEM aHAPONIOTMYECKO PONM aprMHUHA WU NPOAYKTOB
ero meta6onusma. B HacTosweli paboTe OHM U3y4ardT POPMMPOBAHME YPOBHSA NpefLleCcTBEHHNKA
LUTPYNNMHA U KOHEYHOro MPOAYyKTa MOYEBMHbI B KPOBSHOI CbIBOPOTKE W Ma3mMe CNepMbl Yy
60NbHbLIX C MaTtocnepMueit.
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Successful Vasoepididymoanastomosis
by Microsurgery

Gy.Papp and Zsuzsa Balogh

Division of Clinical Biochemistry and Cytobiology, Joint Research Organization of the
Hungarian Academy of Sciences and of Semmelweis University Medical School, and
Department of Urology, Istvan Hospital, Budapest

(Received August 21, 1981)

A case of successful vasoepididymoanastomosis is described. Martin’s
microsurgery set used for the operation was found suitable and is therefore recom-
mended for the treatment of obstructive andrological lesions.

According to Molnar [10], 12% of the pathospermias is caused by-
obstruction of the ejaculatory duct. In most cases these lesions are the results
of inflammation (earlier mainly of gonorrhoea) or of scars or kinking caused
by operations in the vicinity of the vas deferens, e. g. for inguinal hernia. A
similar situation is created by the congenital absence of the vas deferens, or
when the vas deferens ends in a blind pouch, or its atresia or when the corpus
or tail of the epididymis is missing [2, 3, 6, 11, 14]. The obstruction is as a
rule detected by deferentovesiculography, in simpler cases by palpation [9, 14].
Passage is restored by recanalization, i. e. vasoepididymostomy or vasovasos-
tomy [3, 5, 6, 8, 12, 15, 18].

The first epididymovasostomy was performed by Martin in 1902 [7].
Subsequently, the method was widely adopted in Europe [2, 3], though, even
according to the best statistics, the results yielded by the traditional surgical
technique did not surpass 40% [2, 8, 12, 14].

This was partly due to the inadequate indication and choice of the method
and partly to the scars caused by the operation. Since the introduction of
microsurgery the results have greatly improved [2, 6, 19].

Report of a Case

ST N., a 24-year-old subject consulted our andrological clinic on April
15, 1981. He has been married for three years, and though they practised no
contraception, his wife had not become pregnant. Four years ago he twice had
gonorrhoea, followed by bilateral epididymitis. He had no systemic illness. He
had been tested in three centres, the diagnosis was azoospermia.
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The right testicle measured 9 cmg3, the left one, 11 cm3, both appeared
intact on palpation. Epididymis and vas deferens were normal on both sides
but on palpation the tail parts of both epididymides appeared more compact
than normal. The ejaculate was of normal appearance, pH 7.2,2.1 ml in volume;
it contained no sperm or spermatogenetic formation.

Diagnosis: the tests suggested azoospermia. Biopsy from the testicle was
suggested.

Biopsy from the left testicle: the histological pattern showed a qualita-
tively normal spermatogenesis of a lower than normal rate Molnér, (Eig. 1).

Fig. 1. Histological picture of left testicle

Fig. 2. Deferento vesiculography
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Fig. 3. Martin’s microsurgieal set

Fig. 4. Implantation of vas deferens (phase a)

These findings raised the possibility of an obstruction in the ejaculatory
duct, primarily at the level of the epididymis. Deferentovesiculography showed
free passage from the scrotal section of the vas deferens. (The contrast medium
was introduced about 2.5 cm from the tail part of the epididymis.) (Fig. 2).

After assessment of the deferentogram, the operation was extended and
the left epididymis complex exposed. Palpation revealed a scarred and com-
pact tail part. 1t was decided for vasoepididymostomy.

On July 22, 1981, the vas deferens was implanted into the intact part
of the epididymis by end-to-side anastomosis, using Martin’s microsurgieal
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Fig. 5. Implantation of vas deferens (phase b). The obliquely opened end of the vas
deferens was fixed to the adventitia in addition to three basic stitches by two rows of two
stitches

instruments and spectacles. Deferentovesiculography and implantation were
performed in one sitting (Figs 3, 4, 5). Six days later, the patient was dis-
charged.

Andrological follow-up 12 days after the operation showed a healed
wound, and no sensitivity. The ejaculate was usual in appearance, pH 7.2,
volume 3.3 ml. In every visual field 8 to 10 sperms could be seen, 2 to 4 of
which moved in a coordinated way. In addition 3 to 4 genetic formations,
mainly spermatocytes, were detected per visual field.

Diagnosis: maximal oligospermia.

Check-up showed free passage and andrological treatment was to be
introduced in three months, after spermatological control tests.

Discussion

Microsurgical treatment of pathospermia has ensured favourable results
and has gained universal acceptance [4, 15, 16, 17, 18, 19, 20].

Today, such operations are indicated not only in the case of obstruction,
atresia or replacement of the vas deferens, but also when subjects vasoecto-
mized earlier for reasons of contraception have to be re-anastomosed. The
number of the later cases is continuously increasing [5, 17, 18, 19].

In Hungary, the first andrological racanalization was performed by
Babies in 1942 [1]. Thanks to Molnar’s activity, this type of operation has
spread in Hungarian andrological practice [9]. Today, racanalization is per-
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formed in several Hungarian surgical departments, and though only Molnar
[9] and Papp et al. [12] have reported on a relatively large material, we know
that Scultéty and co-workers, too, have performed successful vas deferens
implantations. Many of these subjects have become fertile within a short time.
Thus, in Molnar’s material, out of 33 cases, 6 induced pregnancy.

In the reported case, we have solved by microsurgical means an azoosper-

mie state of three years standing. Many operations of this type will be required
in the future by the increasing demand for reliable diagnosis of passage disor-
ders of the ejaculatory duct, or for reverting the obstruction done for male
contraception.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
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Erfolgreiche Vasoepididymoanastomose (YEA) mit mikrochirurgischer Technik

Gy.Papp und Zsuzsa Balogh

Berichtet wird, zuerst in der einheimischen Literatur, Gber eine mit der mikro-
chirurgischen Technik erfolgreich angelegte Vasoepididymoanastomose (VEA).

Das zur Operation verwendete Martinsche ,,Mikrosurgery-Set* wird zur Behand-
lung von andrologischen Abweichungen obstruktiven Ursprungs fiir geeignet gehalten
und angesichts seiner Vorteile auch aufrichtig empfohlen.

PesynbTaTtbl BasoanuangmmoHactcmcs VEA — mhkjoXMpPYpPrnyeckon TEXHNKOM

Ab.UNAMM n X. BANOI

ABTOPbI NMEPBbIMW B BEHIEPCKO Hay4YHON NnTepaType coo6LLal0T 0 Cnyyae YCreLHo npo-
BEAEHHOr0 C NMOMOLLBI MUKPOXUPYPrUYECKON TEXHUKN Ba303MMANAMMOaHACTOMO3a.

VMicnonb3oBaHHbI Npu onepayumn ,,Microkurgery-set” MapTuHa OHW CUMTalOT NPUroA-
HbIM AN5 NIeYEHUA TMAPONOTNYECKNX OTKNOHEHWUIA 0BCTPYKTUBHOIO MPOUCXOXAEHMUS, U OCHOBbI-
BafCb Ha ero npenmyLlecTsax, PeKOMeHAYIOT A1 NPaKTUYeCKoro NpuMeHeHus.

Dr. Gyobrgy Papp Division of Clinical Biochemistry and Cytobiology,
Joint Research Organization of the Hungarian
Academy of Sciences and of Semmelweis University
Medical School, Budapest, UllGi ut 78/a, H-1082

Dr. Zsuzsa Balogh Department of Urology, Istvdn Hospital, Budapest,
Nagyvérad tér 1, H-1095
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The effect of the adhesive Histoacryl Blue on the abdominal organs (liver,
stomach, intestines, colon, kidneys, bladder, aorta inferior vena cava and skin
wounds) of 15 dogs was investigated histologically. The adhesive was applied
in thin or thick layers in various ways: applied on intact or injured surfaces, or
introduced into the parenchymal organs. The animals were killed 1, 2, 4, 8 weeks
and 3 and 6 months after application of the adhesive and the organs containing
Histoacryl Blue were processed histologically. The success of adhesion depended,
irrespective of the organ, upon the technique of application and on the quantity
of the adhesive used.

Experiments on studying the surgical application of adhesives have
been in progress for decades, but so far no agreement has been reached
as to the applied adhesives and their effects.

Various materials have been tried with different results. These included
gelatin-resorcinol-formaldehyde (GRE) which, although considered an elastic
and biologically satisfactory adhesive [21], its tissue fixing effect has been
found inferior by some authors [13]. Others have, however, achieved excellent
results with GRF and report even now about its successful application [30,
31].

The cyanoacrylate derivatives have opened a new era in the use of tissue
adhesives [16, 26, 28]. Experiments were carried out first with methyl-2-
-cyanoacrylate, but the results were unfavourable due to the developing heat
and the harmful effect on the tissue [11, 19, 26, 27, 28]. Today, of the cyano-
acrylates the butyl derivative seems to be the most suitable. It has no harmful
effect on the tissues and has been applied successfully on various organs and
tissues [3, 4,5, 6, 7, 8, 9, 10, 14, 17, 19, 24, 26]. In addition, the compound
has a bactericidal and haemostatic effect [1, 10, 29]. Still, the currently used
adhesives are not absolutely histophilic [12], and necrosis [32], lithogenesis [33]
and, depending on the organ, various harmful reactions due probably to the
toxicity of the cyan-group [22, 23] have been reported with butyl cyanoac-
rylate and, therefore, several authors give preference to suturing [2, 18].

There are considerable discrepancies between the published results
which refer mainly to the suitability of the adhesive from the surgeon’s point
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of view. With the exception of a few cases, the histological tests, too, have
attempted to support the surgical results and no convincing conclusions
could be drawn from the published pictures.

The aim of the present study was therefore to clarify (r) the cause of the
differences between the results obtained with one and the same adhesive;
(i) the kind of lesion caused by n-butyl-cyanoacrylate in the various organs
and the way these lesions change with time; and (Hi) the fate of the adhesive
in the organism.

Material and Method

After opening the abdominal cavity of 15 dogs, Histoacryl Blue (B.
Braun A. G. Melsungen) adhesive was applied to the liver, stomach, intestine,
colon, kidneys, bladder, aorta, inferior vena cava and to skin wounds. Depend-
ing on the actual experiment, the adhesive was applied in different ways.

I. The adhesive was applied to the surface of the organs on the intact
serosa or adventitia in the form of () a thin layer; (r) a thick drop.

I1. The serosa and subserosa, or the capsule of viscera was injured and
the adhesive was applied in (r) a thin layer; (rm) in greater quantity.

I11. Intestinal loops were made to adhere to one another, or the omentum
was stuck to the surface of the parenchymal organs, the stomach, the bladder
and, of the large vessels, with (r) a thin layer of adhesive, (rm) with a thick
layer of adhesive.

IV. Incisions were made on the liver and kidneys and (r) small quantities
or (ii) large quantities of the adhesive were introduced into the paren-
chyma.

The animals were killed 1, 2 and 4 weeks and 2, 3 and 6 months after
the experiment. The organs were removed, fixed in formaldehyde and sections
8 to 10 fim thick were stained with Oil Red 0 [25, 27].

Results

In the animals killed after one week, mild inflammation was observed
around the adhesive applied to the surface of organs. The inflammation was
independent of the applied quantity of adhesive. A slight round-cell infiltra-
tion was visible in the adventitia of the large vessels, accompanied by vigorous
growth of the granulation tissue which surrounded like a capsule the adhesive
and started to break up the latter by penetrating into it at several points

(Fig. la).
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Fig. la. The large quantity of adhesive placed on the adventitia of the aorta is surrounded

after one week by a capsule of granulation tissue which, in some places, has penetrated

the adhesive (X 10); b. Around the thin layer of adhesive applied to the surface of the

intestine a mild inflammatory infiltration is seen and granulation tissue covered by

mésothélium surrounds the adhesive after one week (x60); c. The thin layer of adhesive

applied to the surface of the liver is suirounded by granulation tissue and a mild cellular
infiltration appears after one week (X 60)

A similar picture was obtained on the surface of the bowels; the granula-
tion tissue surrounded the adhesive completely and was even coated by méso-
thélium (Fig. 1h). On the surface of the parenchymal organs, slight round-
-cell infiltration and a capsule of granulation tissue was seen surrounding the
adhesive (Fig. Ic).

Around the adhesive introduced into the hepatic and renal parenchyma,
independently of the quantity of adhesive, the cellular infiltration was insignif-
icant but somewhat more marked than in the connective tissue. Instead,
vigorous granulation tissue growth dominated, forming a capsule around the
adhesive and separating the latter from the intact tissue.

The quantities of adhesive applied to the muscle layer after injury to
the surface of the stomach, bowels, bladder and large vessels, caused in their
surroundings an intense inflammatory reaction. The round-cell infiltration
was marked, and here, too, a vigorous growth of granulation tissue was con-
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64 E. Tarsoly et al.: Histoacryl Blue Investigation

Fig. 2a. Injured serosa of the colon. After one week, around the adhesive applied to the

muscular layer, round-cell infiltration and granulation proliferation surrounding and

breaking up the adhesive can be observed (X 60); b. Around the adhesive on the muscular
layer of the intestine, giant cells appear after two weeks ( X 80)

Fig. 3a. The omentum fixed by a thin layer of adhesive to the surface of the stomach

adheres perfectly after two weeks when the adhesive is already broken up by granulation

tissue (X 10); 6. After two weeks the two parts of the colon which had been united by

means of a small quantity of adhesive have completely grown together; the adhesive
has been broken up by connective tissue (X 10)
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Fie. 4a. The skin incision has completely healed in four weeks, but the adhesive which
had penetrated the eorium and the subcutis is still visible in the form of small islets
(X 10); b. In the deeper layers of the skin shown in a, masses of giant cells are situated
around the adhesive. In the giant cells phagocytosed parts of adhesive are visible ( X 60)

spicuous. The granulation tissue surrounded the adhesive like a capsule
starting to break it up (Fig. 2a).

The skin wound healed within a week. The adhesive applied to the
surface appeared only in traces, had not penetrated deeper and was visible
mainly in the peeling horny layer.

By the second week the adhesive applied in small quantities had every-
where been broken up and interlaced by the richly vascularized, cell-rich
connective tissue, so that the united surfaces were fixed by the latter
(Figs 3« and h).

The mass of adhesive applied in a thick layer was also surrounded by
a richly vascularized, cell-rich capsule of connective tissue which, however,
could penetrate only the edges of the adhesive layer so that union was not
perfect. The appearance of polynuclear giant cells on the surfaces of every
organ under investigation could be observed for the first time in the material
gained on animals which were killed after two weeks (Fig. 2b).

By the fourth week, the quantity of adhesive had considerably decreased
in every organ. At this stage a large number of polynuclear giant cells character-
ized the histological pattern.
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Fig. 5a. The residual adhesive in the liver parenchyma is surrounded, after eight weeks,
by a thin capsule of connective tissue and giant cells are seen on its surface (X120);
b. The omentum fixed to the surface of the stomach adheres well by the eighth week,
the excess adhesive has been broken up by connective tissue rich in cells (X30); c. After
eight weeks giant cells are situated on the surface of the adhesive islets formed when the
stomach wound has been united and covered with omentum (b) (X 120)

There was a simultaneous increase in connective tissues between the
islets formed by the adhesive. In the parenchymal organs, beside the thin
connective tissue capsule surrounding the adhesive, the cells of the organs
were completely intact. In the wall of the large vessels and of the viscera the
connective tissue reaction extended only as far as the muscle layer without
penetrating the latter. Where the adhesive had penetrated into the muscular
tissue, it became encapsulated and destroyed by the giant cells of the granulat-
ing tissue, before a further penetration into greater depth. The large number
and the role of the giant cells are seen in Figs 4a and b which illustrate the
union of a skin wound when the adhesive has been applied in large quantities
and has penetrated the corium and even the subcutis. The wound healed,
became epithelized without any complication, but the adhesive islets deep
down were still detectable and in the giant cells the incorporated adhesive was
still clearly visible.

On the eighth week the adhesive could still be detected in every organ.
In the parenchymal organs giant cells were visible on the encapsulated rem
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Fig. 6a. The intestinal loops united by means of a large quantity of adhesive have grown

together in eight weeks and the adhesive has been broken up (X 10); b. The united intes-

tinal loops shown in a are joined by cell-rich connective tissue bridges. Breaking up of
the adhesive islets is clearly seen (X 30)

nants of the adhesive (Fig. 5a). The large drops of adhesive applied to the
surface of the organs were surrounded by a connective tissue capsule. The
omentum had become completely united with the organ where the adhesive
had been applied, but remnants of adhesive applied in excess still formed
islets on which giant cells appeared (Figs 5b and c).

The intestinal loops united by the adhesive were fixed by a network of
connective tissue, in the spaces of which the remnants of the adhesive applied
in a thick layer with giant cells on its surface were visible (Figs 6a, b).

Three months after the operation only small spots of adhesive applied
in a small quantity were visible and the adhesive was replaced by connective
tissue. A considerable part of the adhesive which had been applied in a thick
layer was still present surrounded by a connective tissue capsule. Decomposi-
tion of the residual adhesive islets was in progress, as proved by the presence
of a number of giant cells.

By six months small quantities of the adhesive have produced a perfect
union. The intestines and the organs covered with omentum were joined by
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Fig. la. Union of the hepatic lobes covered by omentum and adhesive is complete at
six months. At low magnification no adhesive is visible anywhere (X 10); b. In the giant
cell marked by an arrow in a can only some residue of adhesive be detected (X 80)

Fig. 8. Tissue reaction induced by Black Braided Silk suturing material and by Histo-
acryl Blue tissue adhesive, respectively, in the wall of the bladder after eight months (X 20)

connective tissue. Only small spots of the adhesive or giant cells on its surface
were visible (Figs 7a and b).

A thick layer of connective tissue or one or two adhesive-containing
giant cells on the surface of organs indicated the site where the adhesive had
been applied. The same was the case in the parenchymal organs. Where the
adhesive had been applied in large quantities, it was still there, surrounded
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by a connective tissue capsule, and being slowly broken up. Polynuclear giant
cells were present in large numbers. When the tissue reaction induced by
Histoacryl Blue is compared to that of Black Braided Silk suturing material
used as an indicator (Fig. 8), it appears that, while the suture is surrounded by
a bulky impenetrable connective tissue capsule, the capsule around the adhesive
is looser and the connective tissue breaks up the adhesive by penetrating into
it, thus promoting its removal and decay.

Discussion

The answer to the question of differences between the results obtained
with one and the same adhesive, is that the efficiency of adhesion produced
by Histoacryl Blue will depend on the technique of application and on the
applied quantity.

Efficiency being inversely proportional to the applied quantity of ad-
hesive, as little as possible should be used.

The united tissue was seen to influence only the initial stage in the first
week of the reaction. The later course of the process and the efficiency of ad-
hesion showed no significant histological differences. Everywhere in the organs
an early proliferative reaction and connective tissue development around
the adhesive was seen. Despite vigorous fibrinogenesis, large quantities of the
adhesive hinder the perfect union of the surfaces.

As to the histological lesions caused by the adhesive, Histoacryl Blue,
independently of the quantity used, caused no necrosis in any of the organs.
This contradicted the findings of Lemperle et al. [21], Hartung and Staub
[18], and of Weissenhofer and Passel [32]. Undoubtedly, the various types
of tissues behaved in different ways towards the adhesive, but only in the
first week was this difference noticeable and even then only in the form of
inflammatory symptoms.

The inflammatory reaction was mildest in the connective tissue and so
was the round-cell infiltration in the parenchymal organs. The inflammatory
reaction was the most marked but still not intensive around the adhesive in
muscle tissue. By the second week the difference in intensity of the reaction
was no longer conspicuous. In all tissues and organs extensive granulation and
proliferative processes dominated. The richly vascularized granulation tissue
had formed a capsule around the adhesive breaking it up. The connective
tissue capsule protected the surrounding cells against all eventual harmful
effects.

In contrast to End!er’s observation [15], fibrogenesis started in the first
and second weeks. The adhesive was surrounded by a fibrous connective tissue
capsule and the breaking up had already started. Weissenhofer and Passel [32]
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found that the giant cells began to appear in the 4th week, while we could find
polynuclear giant cells as early as in the second week. In contrast to Zinner
et al. [33], no lithogenesis was apparent in the kidneys or other organs.

The histological changes more or less agreed with the descriptions of
Ota et al. [26] and of H&ring and Grohme [19].

The fate of the adhesive in the organism could be followed only partly.
The rapidly proliferating granulation tissue broke up the pieces of adhesive
and surrounded them like a capsule. After the second week the polynuclear
giant cells appearing on the adhesive islets incorporated the pieces of adhesive
till they had completely disappeared. This process was the most marked be-
tween the fourth and eighth weeks, when the number of giant cells was the
greatest. It was not possible to detect histologically the fate of the adhesive
incorporated by the giant cells and of the giant cells themselves.

The histological processes taking place during the closure of skin wounds
have to be mentioned separately, because the majority of authors reported
on good results with Histoacryl Blue [18, 19, 20]. According to our experience,
the wound under the thin layer of adhesive healed within a week. If, however,
the adhesive had been applied in a thick layer, which then penetrated into the
dermis and the subcutis, though epithelization was complete in one week,
adhesive islets and adhesive containing giant cells were visible in the deeper
layers even after three months, indicating a delayed union of these layers.

Thus, Histoacryl Blue was found to be suitable for the union of tissues
of the abdominal organs. The efficiency of the method depends upon the
technique and the applied quantity of adhesive. The adhesive stimulates
fibroplastic proliferation and consequent healing, and the organism decomposes
the adhesive by means of polynuclear giant cells.
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Histologische Untersuchung der durch den Klebstoff Histoacryl-Blau ausge-
16sten Gewebereaktion und des Verschwindens des Klebstoffs in vershiedenen
Organen

E. Tarsoly, Gy. Bornemisza, |. Fubka

Die Wirkung des Klebstoffs Histoacryl-Blau wurde in den abdominalen Organen
Leber, Magen, Dinndarm, Dickdarm, Niere, Harnblase, Aorta, V. cava inferior und
Hautwunde — von 15 Hunden histologisch untersucht. Der Klebstoff wurde in dinner
bzw. dicker Schicht unterschiedlich angewandt: auf intakte oder ladierte Fldche auf-
getragen, in das Innere von parenchymatdsen Organen eingefuhrt bzw. zum Kleben.
Die Tiere wurden nach 1, 2, 4, 8 Wochen und 3, 6 Monaten abgetdtet und die Klebstoff
enthaltende Organteile histologisch aufgearbeitet. Die Untersuchungen fihrten zu
folgenden Feststellungen:

1. Der Erfolg des Klebens ist. bei sémtlichen Organen die Funktion der Klebetech-
nik und der Menge des verwendeten Klebstoffs.

2. Durch den Klebstoff werden in den ersten Tagen milde entziindliche Erschei-
nungen kleingradiger zelluldrer Infiltration herbeigefihrt, wonach in kurzer Zeit kréaftige
Proliferationsreaktion auftritt. Durch das bildende Granulationsgewebe wird der Kleb-
stoff kapselartig umgeben, umsponnen und zerstiickelt. Nekrose war in keinen der unter-
suchten Organe zu beobachten.

3. Auf der Oberflaiche des Klebstoffs erscheinen bereits in der zweiten Woche
polynukleédre Riesenzellen, die die Klebstoffpartikel inkorporieren und den Klebstoff,
von seiner Menge abhéngig, friher oder spater entfernen. Die Stelle des Klebstoffs nimmt
ein zellreiches Bindegewebe ein. In Fdallen, in denen groRe Klebstoffmengen verwendet
wurden, spielt sich der beschriebene Proze nur nach langer Zeit ab, da durch die dicke
Klebstoffschicht das Einwaehsen des Granulationsgewebes, das Verwachsen der Organe
und folglich auch die Heilung verzdgert werden.

TkaHeBas peakuus, Bbl3BaHHasA npuMeHeHVeMm Knea (Histoacryl Dblue), u
rMCTOMOrMYECKOE WCCeJ0BaHNE MCHE3HOBEHUS KIIESLLEro BELLEeCTBa B Pas/inyHbIX
opraHax

3. TAPLUOW, Aib. BOPHEMUCA 1 . ®YPKA

Mbl n3yyanu paeiicteue TkaHeBoro knes Histoacryl blue Ha 6ptowwHble opraHbl. Y 15 cobak
6bINN TUCTONOTUYECKN WN3YUeHbl CefyHoLLMe OpraHbl: NeveHb, XenyaoK, TOHKas U ToNCTas KuLl-
KW, NOYKa, MOYEBON My3bIpb, a0PTa, HUXHSAA MoNas BeHa, a TakXKe TKaHb KOXHOW paHbl. TOH-
KW Unn TONCTbIN CNOW KNest Mbl TPUMEHS/N MO-Pa3HOMY: NMOMELLANN Ha UHTAKTHYH MOBEPXHOCTb,
Ha MOBPEX/AEHHY MOBEPXHOCTb, HAa BHYTPEHHIOK MOBEPXHOCTb MapeHXMMAaTO3HbIX OpraHoB.
JKMBOTHbIX 3a6MBann B CNeAytolMe CPOKM NOCNe NPUMeHeHUs knes: Yepe3 1, 2, 4 n 8 Hefenb 1
3 1 6 MecALeB. Y4acTKM OpraHoB, cojepxaliue Kneil, obpabaTbiBanu ructonormyecku. boinm
nonyyYeHbl cnegytolime pesynbTaThl:

1 A(hheKTUBHOCTb CKEMBAHNSA B KX/OM OTAE/bHOM C/lyyae 3aBUCUT OT TEXHUKM CKNeu-
BaHUS U KONMYECTBA NPUMEHEHHOTO KIes.
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2. B nepBble HW KNeil Bbi3biBaeT CNabble BOCMNANUTENbHbIE ABNEHUA C HEBO/bLLIOW KNeTou-
HO MHAMNbTPALMEA, MOCNe Yero BO BCEX OpraHax 6bICTPO Pa3BMBAETCA CU/bHAs peakLus npo-
nudepauumn. O6pasytollasca rpaHynaUnoHHas TKaHb 06BONAKUBAET 3TO MECTO KakK (yTnsapom,
3aTeM MpPOHM3bIBAET U Pa3fpo6nseT KneeBoe BellecTBo. Hekpos3a He Ha6At0Aanu HW B OAHOM
cnyuae.

3. Ha noBepxHOCTW Kfes, Y)Xe Ha BTOpOW Hefene, MOSBUAUCH MHOTOSAEPHblE TUTAHT-
CKMe KNeTKW, KOTOpble (harouuTUpYIOT YacTUUKU KNes W, B 3aBUCMMOCTU OT MacChl K/eLero
BELLLECTBA, paHblle UK MO3XKe yAanaoT ero. MecTo Knes 3aHUMaeT 6oratas KneTkamu coefuHu-
TenbHaA TKaHb. STOT NPOLECC, B Cy4ae MPUMEHeHWUs GONbLUIMX KONUYECTB Kies, HacTynaeT
[IOBO/IbHO MO3/IHO, MOCKO/MbKY TO/CThIN CNOW Kfes 3aflep>KnBaeT BpacTaHWe rpaHynaLUOHHON
TKaHMW, cpacTaHWe OpraHoB W Bbi3[J0POBNEHNE.

Dr. Emil Tarsoly Institute of Experimental Surgery,
Dr. Gybrgy Bornemisza  University Medical School,
Dr. Istvadn F ttrka Debrecen, Pf. 12, H-4012
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Budapest’; Department of Intensive Therapy and Anaesthesiology, University Medical
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In the open chest the heart loses more heat and its epieardiac temperature
will fundamentally depend upon the temperature of the body and its environment,
upon the flow in the coronaries and upon the actual state of myocardial metab-
olism.

The experiments were carried out with the AGA Thermovision Type 750
equipment. The epicardial temperature changes induced by reactive hyperaemia
due to the temporary coronary ligation in 24 dogs, and by permanent coronary
ligation in 70 dogs, as well as by the gradually reduced coronary flow of another
8 dogs were recorded by means of thermography. The results indicated a relation-
ship between the changes in epicardial flow and epicardial temperature, conse-
quently thermography is considered a method suitable for the study of mvocardial
flow.

Thermography, the depiction of temperature, is an accepted and widely
applied method for examining the body surface (breast tumours, vascular
diseases, arthritides, etc.) [1, 2, 3, 4, 7, 15]. Still, few papers have reported
on thermographic tests performed on organs exposed in the course of surgical
interventions.

The first thermographic tests of the heart were carried out by Seny et
al. [13] in open dogs. They found that the area of the infarction was colder
than its environment [13]. Later, Malm et al. studied the effect of breath-
ing 100% oxygen and of air on the ischaemic heart and the coronary dila-
tion induced by nitroglycerin and dipyridamole in acute myocardial infarc-
tion [8, 9]. According to the thermographic observations of Daniel et ah, regi-
onal hypothermia induced by a reduction of the local coronary flow in the open
chest dogs promoted the disturbance of impulse conduction [5]. On the basis
of their experience in human heart operations and animal experiments the
same authors suggested the use of thermography as a valuable method for
recording the regional myocardial flow [6].

Robicsek et al. reported on similar observations. They showed that when
cold blood or physiological saline is introduced into the coronary branch this
will appear as a cold branched system of channels on the thermogram [11,
12]. Tzivoni et al. found a close resemblance between the thermographic
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picture of myocardial infarction and the simultaneously recorded epicardial
ECG map [14].

In the present investigations we have attempted to determine the
thermographically measured epicardial temperature in artificially induced
disturbances of the coronary circulation and studied the relationship of the
changes in temperature and the degree of the coronary circulatory disorder.

Material and Method

Thermographic tests were performed on 78 mongrel dogs of both sexes
with body weights varying between 8 and 35 kg, at 23-24 °C room temper-
ature and 50-60% relative humidity, in an environment free of air currents.
The animals were anaesthetized with 30 mg/kg of pentobarbital, intubated
intratracheally and operated upon under artificial breathing.

On a continuously heated operating table the body temperature of the
animals was maintained at 37 °C+0.5 °C. Complete transversal thoracotomy
was performed in the IVth intracostal space, the pericardium was opened
longitudinally and fixed to the chest. For the induction of ischaemia the
anterior descending branch of the left coronary was ligated after the first or
second branching.

In the experiments arterial blood pressure was continuously measured
by a cannula led into the femoral artery. In some experiments left ventricu-
lar pressure was measured by a cannula introduced into the apex of the
the left ventricle. Pulsatory and mean flow were determined in the anterior
descending branch of the left coronary and in the ascending aorta, with a
Godard-Statham electromagnetic flowmeter. The above parameters as well
as the electronically produced dp/dt value of the left ventricle were recorded
by Heilige 6400/6 multiscriptor.

The pictures were taken by the AGA Thermovision Type 750 which
senses the infrared rays in the 2 to 5.6 pm wavelength range. The objective
made of germanium or silicium projects these rays by means of a prism rotat-
ing around a horizontal and a vertical axis on an indium-antimonide detector.
The crystal cooled with liquid nitrogen to —196 °C converts the infrared rays
into electric signals and transmits them to the monitoring unit of a device
working on the principle of a closed television chain. At any moment the colour-
-monitor depicts within the limits of the range of measurement ten temperature
values of different colours from the surface under investigation [10].

With the help of a reference heat source the temperature pertaining to
a given colour can be determined and the other colours are obtained by com-
parison to this colour. Between —20 °C and -f- 900 °C, when the temperature
of the object is -f-30 °C, the smallest temperature which can still be sensed
is 0.2 °C.
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Plate |I. a. Dog heart in the open pericardium. A loop of thread below the anterior de-

scending branch of the coronary. Next to it the thermogram of the same heart, b. Demon-

stration of reactive hyperaemia by means of thermography. 1. The coronary before ligation.

2. The coronary 30 s after ligation. 3. The coronary 3 min after ligation. 4. The coronary
2 min after removal of the ligature

Plate

Thermographic changes following coronary ligation vs. time.
recorded 1, 5, 10, 15, 20 and 30 min after coronary ligation (1-6)

Thermograms



Prate 111, Illustration of the ischaemic area by highlighting the isotherms. 1. Colour
pietuie of the heat distribution (‘normal’thermographic picture). (2-0) Highlighting the iso-
therms, colour and black and white pictures

Prate 1V. Recording of the gradual reduction ol coronary flow by means of thermography.

Picture of the heart: flowmeter on the coronroy, behind it the loop of thread led under

the coronary. 1. Thermographic control picture taken before ligation. 2—. Thermographic

nicturos taken when blood flow was reduced by 30%. 5. Thermographic picture taken one
minute after removal of the coronary ligature
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The camera was fixed on a Cabmo stand and in front of the optics a plane
mirror set at an angle of 45° was placed so that the apparatus was aimed
perpendicularly at the heart. A sensitivity of grade five was used, so that on
the pictures each colour stands for 0.5 °C.

A Canon type AT-1 photographic camera provided with a motor con-
tinuously produced coloured negatives on Forte Color film.

Reactive hyperaemia was studied in 24 animals, the changes induced
by prolonged coronary ligation in 70 animals and those caused by the gradually
reduced flow in the coronary in another 8 dogs.

Results

Plate la shows the photograph and thermographic picture of the dog
heart prepared for the experiment. A loop of thread was led below the anterior
descending branch of the left coronary below the second branching. In the
top left corner of the thermographic picture the number 5 stands for the range
of sensitivity, below it the colour scale is shown. The white-pale yellow* colour
corresponds to the warmest, the red-violet shades to the warm, the green-
blue colours to the cold areas.

Each shade represents a temperature range of 0.5 °C. In our experiments
the red colour corresponded to 34 °C. Every thermographic picture is the
reflected image of the “normal” photograph, as a plane mirror set at an angle
of 45° was placed between the heart and the objective.

The outflow region of the right ventricle and the apical area of the left
ventricle are 1 to 15 centigrades colder than their environment. The first
is due to the thick epicardial adipose tissue, the probable explanation for the
second is the poorer vascularization of the apical area of the left ventricle.

The pictures in Plate 16 illustrate a typical reactive hyperaemia. Induc-
tion of reactive hyperaemia is a widely used method for the assessment of
the reactivity of the coronary system. The thermograms show a cooling after
coronary ligation in the supply area. Cooling starts within 30 s and reaches
15 to 2°C in three to four minutes. After removal of the ligature, rewarming
is extremely rapid and after 1.5 to 2 minutes the temperature is, on the aver-
age 1-1.5 °C higher than before ligation.

The pictures in Plate Il illustrate the state after prolonged coronary
ligation as a function oftime. Up to the 30th minute the temperature of the
centre of developing necrosis decreases and then remains unchanged. Because
of the increase of collateral flow between the 10th and 60tli minute, the
temperature of the edges slowly rises. Compared to the control, the temperature
of the centre of necrosis is 3.8+£0.4 °C lower. In 70 dogs no significant haemo-
dynamic change in the greater circulation occurred after application of the
ligature.
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-~ Reative
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Kic. 1. Recording of the gradual reduction of coronary flow by means of electromagnetic
flowmeter. The time at which the thermographic pictures have been taken are shown
on the records. (Paper speed 25 mm/s)

The size and shape of the ischaemic area can he illustrated even better,
i.e. Ite made more prominent, by leaving out certain colours during the test
or by combining colour with black-and-white technique (Plate I11). This
method simplifies the calculation of the area and quantitative assessment.

A gradual decrease of coronary flow is followed by a proportional cool-
ing of the supply area (Fig 1 and Plate 1V). A 30% decrease of the flow was
gradually produced by pulling the thread led below the anterior descending
branch of the left coronary.

It was found that a 25 to 30 %decrease of blood flow caused a temperature
decrease of 0.5-1 °C in the epicardial area behind the ligature. Compared
to the control state, an about 50% increase in reactive blood flow and a
1-2 °C rise in temperature was observed after removal of the ligature.

Discussion

In the open chest the heart loses more heat and the epicardial tempera-
ture will fundamentally depend upon the body temperature and the actual
state of myocardial metabolism. The radiated heat can be measured thermo-
graphically in the middle range of the infrared spectrum.

Infrared radiation has its origin in the motion of charged elementary-
particles which can be detected in all bodies of various temperatures above
absolute zero degree and follows the laws of electromagnetic waves. The
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energy of radiated heat is determined according to the Stefan-Bolzmann
law,
W = gel'l

where W is the total irradiated energy, a the Stefan-Bolzmann constant,
57X 1 VB e the emission coefficient and T the absolute temperature of the
object under investigation.

In emissivity, the Gvalue refers to a completely transparent material
and 1to the completely absorbing black body.

The emissivity of the human or dog body is 0.99 in the infrared range
thus it can be practically considered a black body, so that the energy of
the irradiated infrared rays is proportional to the fourth power of the tempera-
ture. Consequently, the infrared radiation of the exposed heart is proportional
to the surface temperature of the given part of the heart and to regional
blood flow.

Thus, by means of thermography changes can be observed such as the
epicardial tissue perfusion of the ischaemic myocardium. This could never be
done with earlier methods. The method has the additional advantage that
dynamic changes can be monitored continuously and that it offers the possibil-
ity of testing heart drugs, particularly those acting on coronary flow, even
in the ischaemic parts of the heart.

Thermography enables not only the qualitative observation of changes
but can also be used for quantitative assessment, as proved by our experiments
in which coronary flow was reduced gradually.

By means of the method our team has supported the assumption, accord-
ing to which the changes in temperature follow not the changes in myocardial
metabolism but those in epicardial tissue perfusion [14].

As a drawback of the thermographic method it has to be mentioned that
only the anterior and lateral walls of the heart can be tested continuously.
The apical area and the posterior surface of the heart can be examined by
lifting the apex which alone causes significant haemodynamic changes.

Large quantities of epicardial adipose and scar tissue can mask the
changes in epicardial temperature and the heat map might become liable to
misinterpretations.

The tests can be carried out only under standardized temperature con-
ditions, in an environment free of air current. The method is not suitable for
the investigation of blood flow in the deeper layers of the myocardium.

Further tests are needed to establish how far and to what degree the
epicardial temperature can be followed by the temperature of the myocardial
layer. By means of the currently known invasive and noninvasive procedures
it has not been possible to accurately follow the changes in perfusion of the
heart tissue.
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As proved by our experimental results, for the investigation and con-

tinuous monitoring of regional coronary flow, thermography represents a
method which is more suitable than those used previously.
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Uber die Anwendung der Thermographie bei der Untersuchung kiinstlich her-

beigefuhrter Stérung des Kranzgeféalikreislaufes
L. Papp, B. Mezei, B. Osvath und Z. Szabé

Im freigelegten Thorax kommt es zu einem bedeutenden Warmeverlust des Her-

zens und die epikardiale Temperatur hangt grundlegend von der Temperatur des Kdrpers
und seiner Umgebung, von der Koronardurchblutung vmd vom aktuellen Zustand des
Myokardstoffwechsels ab.

Die Thermographie, die bildliche Darstellung der Temperatur, bietet eine Moglich-

keit zur Registrierung der Anderungen der epikardialen Temperatur.
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Zu den Untersuchungen kam ein AGA Thermovision-Apparat, Typ 750 zur An-
wendung. Untersucht wurden die durch verschiedene, kiinstlich herbeigefiihrte Stérungen
des Kranzgefalkreislaufes — sich nach piovisorischer KranzgefdBunterbindung ent-
wickelnde reaktive Hyperamie (24 Hunde), Dauerunterbindung des Kranzgefdfes (70
Tiere) und graduell verringerte Koronardurchblutung (8 Tiere) — bedingten epikardialen
Temperaturverdnderungen. Da die Versuchsergebnisse auf einen engen Zusammenhang
zwischen der Anderung der epikardialen Durchblutung und der Gestaltung der epikar-
dialen Temperatur zeigten, scheint die Thermographie eine geeignete Methode zur Unter-
suchung der Durchblutungsdanderungen des Myokardgewebes zu sein.

MpyMeHeHWe Tepmorpaun NpU WUCCEeA0BaHUM 3KCMEPUMEHTIBHO BbI3BaHHbIX
HapyLUeHUii KOPOHApHOT0 KPOBOOGPALLEHUS

N.NAMNM, 6. ME3EW, 6. OWLBAT n 3. CABO

B ycnoBusix OTKPLITOW MPYAHON KNETKY Hab/kofaeTCs MOBbILLEHHas MOTepst Tervia ceps-
LieM, W ariviKapayaisHast TeMMepaTypa 3aByCUT B OCHOBHOM OT TeMrepaTypbl Tefa 1 OKpY»Kato-
LLEY cpefbl, OT KOPOHApHOIO KPOBGTOKA U OT aKTyaslbHOTO COCTOsHA OOMEHA BELLIECTB B CEpey-
HON MbILLLIE.

Tepmorpagms, Kak 06pasHoe 1306paKeHNe TeMrnepaTypbl, AeNaeT BO3MOXHbIM CrieauTb
3a VBMEHEHVAM NVKapAviaibHOW TeMMepaTypbl.

ABTOpbI NO/L30BA/MCH 419 PaboTbl APMOOPOM AG A _Thermovision Tvna 750. CNOMOLLBHO
TepMorpadyi MPOC/IEXMBANN V3VEHEHVS SNMKapAVabHOM TeMMepaTypbl, HaCTyrvBLVE 04
B/IMSHVEM PeaKTVBHOW runepemn (24 cobakyl), BOSHVKLLENA Mocnie BPEMEHHOIO Mepexarust
KOPOHApHOIo COCy/ia, Mocnie MPOLOMKUTENBHON NMEPeBA3KM KOPOHaPHBIX cocyaos (70 cobak),
3aTem B 8 CryyasiX B OTBET Ha CTYTEHHATO CHYDKaeMbIA KOPOHAPHBIA KPOBOTOK. COrfiacHO 3KC-
MEPUMEHTA/IEHBIM PE3Y/IbTaTaM, VMEETCA TECHas CBsA3b MeXTy VBMEHEHVIEM KOPOHAPHOTO KpOo-
BOTOKA W V3MEHEHVEM aNVIKapaViaribHOIA TeMnepaTypbl, MOSTOMY OHV CHMTaOT TepmMorpad npu-
rOHbIM J/151 UCC/Iefl0BaHMIA V3VIEHEHV TKAHEBOTO KPOBOTOKA B CEPAEYHON MbILLLIE.
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Experimental Ureteroileal Anastomosis
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Institute of Experimental Surgeryland 1st Department of Medicine, University Medical
School, Szeged?2
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The operational techniques of invaginational, two-layer and one-layer
direct ureteroileal anastomoses were studied in 60 dogs. The results were checked
by means of radiologic and histologic methods. When the stump of the ureter is
intact, direct ureteroileal anastomosis seems to be more favourable from the aspect
of restoration of the urine passage and protection of the renal parenchyma.

There are various possibilities of surgical intervention when a longer
section of the urinary tract has suffered final damage. The possible solutions
are direct ureteral anastomosis, transureteroureteral anastomosis, uretero-
cutaneostomy, ureteronecimplantation, Boards operation, replacement of the
ureter by the small intestine, Bticker's ureteroileocutaneostomy [7], pyelo-
vesicostomy [8] and autotransplantation of the kidney [15].

Of these operations direct ureteroureteral anastomosis and uretero-
neocystostomy are the most suited for restoration of the original conditions.
The basic requirement of both operations is that the anastomosis, defined by
the length of the defect, must be free of strain. Pyelovesical anastomosis and
autotransplantation of the kidney are now rarely applied [8, 15].

Transureteroureteral anastomosis, Boards operation on the lower section
of the ureter, and replacement by an isolated segment of the intestine make it
possible to avoid external drainage of the urine.

Of the advantages of replacement of the ureter by the ileum the follow-
ing have to be pointed out: The method is suitable for the replacement of any
section or of the entire length of the ureter, and, at the same time, it ensures
final internal drainage and peristaltic urine passage. Other aspects of the
problem have been discussed earlier [5].

In the work to be reported we have investigated the effect of various
types of ureteroileal anastomoses on urodynamics and on the renal paren-
chyma.

Material and Method

The ureter was replaced by the ileum in 60 female mongrel dogs.
In 25 cases the ureteroileal anastomosis was prepared by the invagina-
tional method. After invagination of the ureteral stump the longitudinally
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Fig. 1. Invaginational ureteroileal anastomosis and renal parenchyma. A. In the anasto-

mosis the ureter (U) is surrounded by fibrotic submueosa (IM = intestinal mucosa).

Van Gieson staining, X40; B. Cicatrized renal papilla, H.E., x 16; G. Fibrotic medullary

substance with atrophied cortical substance. Bowman’s capsules are dilated, H .E.,X 16;

D. Dilated lymph spaces in the kidney of an animal lost in the early postoperative phase,
H.E. X40

slit ends were fixed by two 4/0 Mersilene thread corner sutures used for retrac-
tion. Subsequently, a seromuscular tunnel was prepared on the antimesenterial
part of the intestine; this formed the second layer (Fig. 1).

In 17 cases urine passage was restored by double-layer proximal direct
end-to-side ureteroileal anastomosis. Here again a seromuscular tunnel was
formed from the ileum as the second layer above the ureteroileal anastomosis.
The direct anastomosis was prepared by means of continuous chromium-

Acta Chirurgica Acaderniae Scienharum Hungaricae 23, 1982



M. Gervain et al. : Ureteroileal Anastomosis S5

Fig. 2. Direct double-layer ureteroileal anastomosis and renal parenchyma. A. The

constricted ureter (U) is surrounded by the wide muscular wall of the intestine (TM).

(UM = muscle-wall of ureter). Van Gieson, X 16; B. Ulcerated papilla, H. E., X160;

C. In the cicatrized interstitium hydronephrosis and hyaline cylinders, and an artery
with thick wall PAS, X 16

catgut sutures so that from the part of the ureter only the adventitia and the
muscular layer, and from the part of the intestine only the serosa were joined
(Fig. 2).

In 17 dogs the continuity of the urinary tract was restored by ureteroileal
anastomosis. In these cases no second layer was formed from the intestine
(Fig. 3). In none of the operations was a ureter catheter used for protection
of the anastomosis.

Acta Chirurgica Academiae Scientiarum Hungaricae 23, 1982



86 M . Gervain et al. : Ureteroileal Anastomosis

Fig. 3. Direct single-layer anastomosis and renal parenchyma. A. In the line of the anas-

tomosis slight cicatrization, Van Gieson, XI16; B. Intact renal papilla, H. E., XI6;

G. In the medullary substance of the kidney slight chronic focal inflammation, H. E.,
X 16 (For symbols see Fig. 2)

Excretory urography was performed between the 5th and 10th postopera-
tive days and it was repeated depending upon the result. Renal function, the
passage between 0 and 20 minutes, and the vesicoileal reflux were checked by
an isotope gamma-chamber.

In 12 cases after sacrifice the longest diameter of the anastomosis was
measured and the result was compared to the data obtained during operation.

From 25 animals specimens were taken for histology and fixed in formal-
dehyde diluted with 6% physiological saline. After routine embedding, the
ipsilateral kidney, the ureteroileal anastomosis and the middle section of the
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ileoureter were prepared. Haematoxylin-eosin, PAS and Van Gieson staining
were used for the detection of collagenous fibres. For the study of the renal
parenchyma, Prussian blue, Crossman’s trichrome and Jones’s silver-meth-
amine staining were applied.

Results

Results of the operations and of X-ray

In the 60 animal experiments the average survival was 55.1 days (Table I).
Three animals died on the day of operation, seven were living after more
than one year. Survival was influenced by the fact that some animals were
killed for histological examination.

Table |

Survival, days No.

of animals
0Oto 6 i6
7to 13 12
14 or more 32

The ureteroileal anastomoses classified according to the type of opera-
tion are shown in Table Il. After invaginational-type anastomosis, good renal
function and free urine passage were observed in 5 animals (21 %), while the
scarred stricture of the invaginated ureter stump caused almost complete
occlusion in 6 cases (26%). Double-layer direct anastomosis led less often to
stricture, but stenosis developed in more than half of the animals surviving
for several months. The X-ray pictures illustrate the degree of urine passage
(Figs 4a, B). The results of single-layer direct anastomosis were entirely differ-
ent (Fig. 5). In 76% (13 animals) the passage was quite free and, accordingly,

Table |1
i i i i i Free
Ureteroileal anastomosis Total Insufficiency Stricture Stenosis passage
Invaginational 23 2 28.6%; 6 (26.6%) 10 (45% 5 21%3
Double-layer direct 17 1 (5.8% 4 (23%) 9 252%3 3 El?.GA))
Single-layer direct 17 1 (5.8%) 0 (0%) 3 (17.6%) 13 (76%)

a renal pelvis of normal width and good renal function were found. No stric-
tures were observed after single-layer direct ureteroileal anastomosis. Uro-
graphy performed between the 5th and 7th postoperative days revealed moder-
ate dilation of the ureter stump in the renal pelvis which disappeared between
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Fig.4. Excretory urogram: A. invaginational ureteroil al anastomosis; B. double-layer
direct ureteroileal anastomosis

Fig. 5. Excretory urogram: single-layer direct ureteroileal anastomosis
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Fig. (i. Isotope renography with gamma-chamber in the case ofsingle-layer direct uretero-
ileal anastomosis

the 14th and 21st postoperative days. Neither X-ray nor isotope gamma-
chamber tests showed a difference between the pelvic systems and urine
passage in the two kidneys (Fig. 6). Not even retrograde ileography could
detect a vesicoileal reflux reaching the stump of the ureter.

//isloloyy

In the ureteroileal anastomosis prepared by the invaginational technique
(7 animals), beside a necrosis of the intestinal mucosa or protruding papillae
granulation tissue, ureteral-epithelial proliferation developed. In animals
which died within seven days, necrosis was found all along the line of anastomo-
sis, accompanied by pus cell infiltration. In animals which survived the seventh
postoperative day, more serious non-specific granulation tissue developed in
the submucosa and subserosa as a function of time. Later, extensive fibrosis
appeared in which sometimes only the trace of the ureteral stump could be
detected (Fig. 1A). Examination of the parenchyma of the pertaining kidney
before the 14tli postoperative day showed a loose epithelium lining the dilated
renal pelvis. In the papilla there was marked interstitial oedema with focal
haemorrhages and starting diffuse fibrosis next to small round-cell infiltration.
The medullary substance was thinner than normal. In the cortical substance
the interglobular and subcapsular lymph vessels were dilated [1] and develop-
ment of some connective tissue around the glomeruli could be observed (see
Fig. 1D).

In the chronic phase (after 30th postoperative day), because of major
fibrosis in the medullary substance, the tubules could only occasionally be
detected above the necrosis of the papilla. In some places the basal membrane
was sclerosed and in the cortical substance, too, diffuse fibrosis had developed.
In Bowman’s capsule and the still existing dilated cortical tubules a homo-
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Fig. 7. Thickened muscle-wall of the ileoureter. A. Control: ileum; B. Upper section of
ileoureter. H. E., X 16

geneous, occasionally fibrous, substance, probably with a high protein content,
was visible (See Figs 1B, C).

In the 8 animals with double-layer direct anastomosis hypoxia and traces
of fibrosis were discovered in both the early and the late postoperative stages,
mainly without any inflammatory reaction (see Fig 2A). There occurred,
however, also cases of complete recovery, accompanied by a minimum of
complete recovery, accompanied by a minimum of cicatrization. The character
and severity of renal lesions were similar to those observed with the invagina-
tional technique. Ulceration on the papillae and ascending acute inflammation
were visible in animals which died in the early postoperative stage. In the
chronic stage the papilla was fibrotic, the epithelium of the ureter thinner
than normal, in the fibrotic medullary substance some tubules had collapsed,
in other places hydronephrosis had developed with thin dedifferentiated
epithelium and hyaline cylinders in the lumen (see Figs 2B, C).

The 10 animals with single-layer direct anastomosis showed a minimum
of cicatrization (See Fig. 3A). The ureteroileal anastomosis of the surviving
animals was quite often covered all along by epithelium and healed with small
papillae. One week after the operation the subepithelial part of the renal pa-
pillae was slightly oedematous with occasional focal haemorrhages, but no
ulceration or inflammatory infiltration could be detected. Thirty-six days
after operation the papilla was completely intact and no changes indicative of
pyelonephritis were found (see Figs 3B, C).

When in 13 animals the thickness of the muscular wall of the ileum loop
used for replacement of the ureter was compared to that of the ileum taken
from the intestinal tract, no difference was found even in animals surviving
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for more than ten months. Separate examination of three sections of the
intestinal segment showed that the picture of the muscular layer of the lower
section agreed with that of the control ileum, while in the middle section the
picture was not uniform, and, in the top section, the inner circular muscular
layer showed a 20 to 40% hyperplasia in comparison to the control (Fig. 7).
The phenomenon wBs noted in nine cases.

Diameter of the anastomosis

As to the constrictions of anastomoses, during operation the largest
diameter was between 14 and 16 Ch. This was confirmed in the course of
autopsy in 12 cases of single-layer direct anastomosis. In 11 animals the differ-
ence did not exceed 2-4 Ch and in one dog a difference of 6-8 Ch was mea-
sured [4].

Discussion

Replacement of the ureter must meet the following requirements: (i)
the organ used for replacement should have peristaltic activity; (ii) free
passage of the urine must be ensured; (in) reflux reaching the renal pelvis
must be prevented [6, 9, 11, 13]. Whether these requirements can be met
will depend upon the proximal anastomosis created in the urinary tract, in
the case of replacement with ileum, upon the ureteroileal anastomosis.

Ureteroenteral anastomosis of the invaginational type is often used but
in 20 to 30% of the cases it causes stenosis and stricture [12, 18]. Our results
have also confirmed that this type of anastomosis does not produce the best
results; beside ischaemia and infection of the stump, hyperplasia of the internal
layer of the ileal segment might contribute to the development of stenosis
and stricture [2].

After double-layer direct anastomosis stenosis appeared in 50% of the
cases. It has to be noted that in our experiments the anastomosis was created
on ureteral stumps normal in width. Farcon and Schwartz achieved good
results with their seromuscular tunnel technique which was similar to ours.
They found no obstacle in passage nor ileoureteral reflux, but the follow-
up lasted only six weeks [3]. These data show that the seromuscular canal
which represents the second layer acts as a valve.

With a dilated ureteral stump the size of the anastomosis will be deter-
mined by the lumen of the stump. Asthe degree of hyperplasia of the muscula-
ture cannot be predicted, in these cases the subserous technique is advisable
for the prevention of reflux. In the literature there are several references to
a variety of ureteroenteral operational techniques [10, 16, 17, 18, 19, 20].
Sometimes stenosis occurs but the cause of its extent and incidence could not
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be found even in the course of re-operation or autopsy [6]. We suppose that
the hyperplasia of the intestinal musculature might contribute to the develop-
ment of functional stenoses of this type. Hyperplasia causes not only a con-
striction in the line of the anastomosis, but above the orifice the musculature
of the intestine also narrows the ureteral stump. Necropsy often revealed a free
passage through the orifice and the pelvic system and the ureteral stump
was none the less dilated. In the hyperplasia of the intestinal musculature the
neuromuscular transmitters (P-factor, etc.) which regulate the innervation
and motion of the ileum, might also have a role. The toxins secreted with the
urine and the constant changes of its pH are stimulating the intestine and
may act as causative factors, since through the mesenterial loop the inner-
vation of the intestinal segment used for ureter replacement has remained
unchanged.

Effects influencing the fate of the anastomosis act also in the case of
single-layer direct anastomoses, though in two-thirds of the cases the passage
has been quite free (Table I, Fig. 6). After single-layer direct anastomoses,
suture insufficiency was observed in a single case, so its incidence was not
higher than with double-layer anastomoses.

In our experiments we observed no reflux reaching the renal pelvis, not
even with retrograde filling [5]. We believe that the prevention of reflux
depends not only on the surgical technique; the peristaltic activity influenced
by the length of the ileal segment might be of almost equal importance [6].
In other experiments we found that the peristalsis of the ileum was related to
the degree of urine flow from the kidney. When we reduced the capacity of
the ileum by means of our tunnel method [5], the frequency and amplitude
of the peristalsis followed the rate of urine flow. A reflux at the ileovesical
orifice may elicit a peristaltic reflex, but when the ileal segment is sufficiently
long, the regurgitating urine will not reach the ureteroileal orifice. A longer
intestinal segment has, however, the drawback of an increased reabsorption.
This is an apparent contradiction. The tunnelled intestinal segment, on the
other hand, meets both requirements. Thus, in our opinion, in the case of
undisturbed passage, the ureteroileal anastomosis can perform its task ade-
quately only depending on the renal function and the peristaltio activity of
the ileum [14].
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Experimentelle Daten zu den ureteroilealen Anastomosen

M. Gervain, Gizella Karacsony und G. Mohacsi

Die Operationstechnik von ureteroilealen Anastomosen — Invaginations-, zwei-
schichtige direkte und einschichtige direkte Anastomosen — wurde bei 60 Hunden unter-
sucht. Zur Kontrolle der Ergebnisse wurden radiologische und histologische Methoden
herangezogen. Im Falle eines intakten Ureterstumpfes scheint vom Standpunkt der
Wiederherstellung der Harnpassage und des Schutzes des Nierenparenchyms aus, die
einschichtige, direkte ureteroileale Anastomose vorteilhafter zu sein.

9KCI'I€pVIM€HT8J'II:HbIe OaHHbIE K YpPeTepo-nneasibHbIM aHaCTOMO3aM

M. TEPBAVIH, . KAPAYOHb n . MOXAYN

B 9KCrepyMeHTax, MPOBEAEHHbIX Ha 60 cobakax, aBTopb! M3yYasi ONEPaTUBHYH TEXHUKY
yYPeTepo-mnearnbHbIX aHACTOMO30B — VMHBAMVIHALWOHHBIX, JBYXC/OVHBIX MPAMbIX W OHOCTON-
HbIX MPAMbIX aHAaCTOMO30B, ey ibTaTbl KOTOPbIX MPOBEPS/I PAAVIONIONAYECKVM U TVICTONOMV-
YECKVM METOIAMIA. [ 1pv COXPAHHOIA Ky/bTe MOYETOUHIKA OOMeE LIENEco0BpasHbIM KXKETCA C03-
JaHIie OMIHOCTIONHOrO' MPSIMOTO YPETEPO-UNIEASIBHOTO aHACTOMO3a C TOUKM 3pEHIisi BOCCTAHOB/IE-
HWS NaccaXka MOUW 11 COXPaHEHVISt NOUYEYHOMN MapeHXMVbL.
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Based on experience with patients with gastrointestinal carcinoid tumour
in the recent ten years, the pathophysiology, symptoms, diagnosis, surgical and
drug treatment of the disease as well as its prognosis are discussed.

Carcinoids of the gastrointestinal tract are rare tumours but their
pathologic and symptomatologie peculiarities as well as the frequent diag-
nostic difficulties make it desirable to deal with this condition beyond simply
reporting on the case.

The term carcinoid was first used by Obendorfer [65], who distinguished
these tumours from carcinoma stressing their benign nature. Later he revised
this view when the carcinoids were found to be potentially malignant. The term
carcinoid was based on the finding that though the histological pattern is
similar to that of carcinomas but their clinical course can be quite different.
The tumour starts from the argentaffin or enterochromaffin (Masson or
Schmith-Kultschitzky-type yellow) cells of the gastrointestinal mucosa in
the fundus of the Lieberkiihn crypts. Since these cells are present everywhere
in the digestive tract with the highest number in the last section of the ileum
and the ileocoecal region, carcinoids may be formed anywhere in the intestinal
including the biliary system and the pancreatic ducts.

Several synonyms have been suggested for these cells: yellow cells [87],
enterochromaffin cells [19], light and argentaffin cells [28, 32], APUD (Amine
Precursor Uptake and Decarboxylation) cells [72, 107], etc. Kahler [44]
recommended the term basal granulous cells in view of their manifold staining
properties. Masson [cit. 70] called attention to the relationship between car-
cinoid tumours and nerve fibres and attributed a nervous origin to the
tumours stressing their endocrine function, and called therefore the carcinoids
neuroendocrine tumours. The endocrine activities of these tumours and of
their métastasés are currently known as the carcinoid syndrome [15]. Ers-
pamer [25] and Rappart et al. [79] made important contributions to the
clarification of the syndrome by the discovery of the biologically active sub-
stances enteramine and serotonin.
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Though pushed more and more into the background, serotonin (5-HT)
produced by the argentaffin cells is still considered the main active substance
of carcinoids. Recent investigations have, however, showed that beside or,
instead of, serotonin important roles have to be attributed to the quinines
bradykinin, kallidin and kallikrein. Zeitlin and Smith [103] found a high
bradykinin activity in the blood of carcinoid syndrome patients, though
other authors failed to confirm this observation [55]. According to Oates
and Sjoerdsma [64], the serotonin precursor 5-hydroxytryptophan (5-HTP)
and histamine are more likely to be responsible for the syndrome than
sei’otonin. Smith et al. [93] claimed that the tumour produces histamine and
stressed the role of the vasoactive intestinal polypeptide (VIP), the gastric
inhibitor polypeptide and of somatostatin, but Zammit and Mdodiin [102]
were unable to confirm this assumption. These authors showed, on the other
hand, an increased plasma polypeptide (PP) level in carcinoid patients. Since
the enterochromaffin cells from which the tumour develops produce no poly-
peptides, the higher PP level is considered a secondary phenomenon unimpor-
tant from the point of view of diagnosis. Delmon and Rampai [22] pointed to
the role of prostaglandin-type (PgE2 substances. Bordi et al. [9] observed
an increased serum gastrin level after gastrojejunostomy in patients with
gastric carcinoid, confirming thereby Lemmer’s [50] earlier observation of
a relationship between gastrojejunostomy and gastric carcinoid. Other authors
called attention to the simidtaneous incidence of pernicious anaemia and
gastric carcinoid [7, 33]. Based on experimental and clinical experience,
Feyrter [27] emphasized the correlation between alcoholism and tumour
development. It seems greatly probable that hormones not isolated so far or
other chemicals in the organism might have a role in the genesis of the carcin-
oid syndrome [73]. The possibility cannot be excluded that the syndrome
and some of its symptoms are caused by more than one substance. Thus, the
aetiology of carcinoid tumours and of the carcinoid syndrome is unclear. The
problem is complicated by the fact that a certain percentage of tumours of
typical carcinoid structure contains no argentaffin granules. The structural
and functional discrepancies of the tumours are greatly influenced by the
situation of the organ from which the tumour had originated. Tumours with
typical properties and structures start from the part of the intestine which
has developed from the mesogaster. According to Rézsahegyi [83], tumours
originating from the foregut (stomach, pancreas) have a minimal 5-HT con-
tent, but produce greater amounts of 5-HTP so that a considerable quantity
of 5-hydroxyindole acetic acid (5-HIAA) is excreted with the urine. The same
is true for carcinoids of the small intestine. Tumours starting from the hindgut
(descending colon, rectum) do not secrete 5-hydroxyindole and thus cause no
syndrome and neither do they secrete 5-HIAA. This rule, however, is far from
being of general validity.
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Incidence, Localization, Symptoms

According to published data, the incidence of carcinoids compared to that
of all tumours of the digestive tract amounts to 1to 1.8% [5, 48, 69, 71].
Palkoska and Schober [69] claim that 80 to 95 % of the tumours are localized
in the ileum and the appendix, but according to Reifferscheid [81], only about
61% of the tumours occur in these regions. The incidence of carcinoids de-
creases with the distance from the ileocoecal region. In the oral direction the
stomach is the upper limit. Carcinoids in the oesophagus are extremely rare,
only two such cases have been described in the literature [11, 13]. Carcinoids
of the biliary duct and of the gall bladder are also rare. Two papers have been
found to mention carcinoids of the biliary duct [75, 90] and two others describ-
ing carcinoids of the gall bladder [4, 61], but according to Schwesinger [90],
six cases of cholecystocarcinoid have been published. Carcinoids of the ampulla
of Vater are also rare; they amount to about 0.3% of the argentaffin tumours
of the gastrointestinal tract. The case reported by Barber [3] in 1976
was the 13th such case in the literature, but for the one described by
Keltryi [46].

Gastric Carcinoids

The low incidence of gastric carcinoids is indicated by the fact that even
single diagnosed cases are published [9, 33, 48, 53, 69]. In the Hungarian
literature Ondrejka et al. [66] have recently reported a case causing massive
haemorrhage. According to Langhaus et al. [48], gastric carcinoids amount
to about 0.39% of all malignant gastric tumours. The same authors have
described a rare case where the 31 polyps ranging in size from 0.4 to 2 cm
removed from the gastric mucosa were carcinoids. It is typical of carcinoids
that, as a rule, they are localized in the antral pyloris region [12, 60]. Accord-
ing to Bordi et al. [9], they do not occur in patients who have earlier been
subjected to resection for duodenal ulcer or, if so, even in the case of regional
métastasés, they remain latent for a long time [49]. Argentaffin tumours of
the digestive tract are usually not liable to ulceration, with the exception of
those in the stomach which frequently exulcerate. Consequently, haemorrhages
may occur in all possible forms [3] ]. The size of the tumour has no connection
with the haemorrhage [38, 76].

The symptoms are not specific. Epigastric pains are the most frequent
and are not relieved by antacids. Nausea, vomiting, loss of weight and bleed-
ing occur also in ulcer patients. Since carcinoids are often associated with
ulcers, the above symptoms can be attributed to the latter.

There was one case of gastric carcinoid in our material whose history was
as follows.
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P.M., a 53-year-old male patient was admitted for a gastroscopically
confirmed gastric tumour. More than 30 years ago he had a thoracoplasty and
for eight years hypertension, heart complaints and a chronic cor pulmonale.
He had been anorexic for several years and had lost 3 kg weight and had
occasionally dull epigastric pain, asphyxia on walking, nycturia and swollen
ankles. Routine laboratory findings were normal.

The fiberoscope GIFD could be led smoothly into the duodenum. The
duodenum and the mucosa of the bulb were intact. Bile regurgitation was
observed, the antral mucosa was hyperaemic. Below the cardia, on the posterior
wall of the lesser curvature an exulcerated haemophilic tissue proliferation
of infant palm size covered by necrotic tissue was visible which gave the impres-
sion of malignancy. The greater curvature, the cardia and the oesophagus
seemed normal.

Repeated biopsy (Dr. Bodd) of the lesion revealed, beside chronic
inflammation, coarse granulation tissue and necrosis (Dr. Csermely).

On admission the skin and mucous membranes of the patient were
somewhat pale, his tongue was furred, the chest deformed, with sluggishly
deviating diaphragms and rough breathing. The heart size sounds were normal
and so was the size of the abdomen. The liver was slightly enlarged, the spleen
was not palpable. The epigastrium was sensitive to pressure.

After admission the patient ran a fever and an epigastric, rapidly grow-
ing painful resistance developed under the right costal arch. On transversal

Fig. 1. Above, intact glands of gastric mucosa, elsewhere nests of dark, polygonal
epithelial tumour cells (HE, X 120)
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median laparotomy slightly opalescent ascites was discharged. Both lobes of
the liver were enlarged, and nodular. On the lesser curvature of the stomach
immediately below the cardia a 3x2 cm tumour was detected. The nodules
contained fragmented gelatinous mass which macroscopically corresponded
to sarcoma and microscopically to a cell-rich malignant sarcoma-like tumour.
The lesion was considered inoperable, the abdomen was therefore closed.

Histologically, the tumour in the stomach had a trabecular structure,
spread in fairly large nests, infiltrated the gastric wall and contained necrotic
parts. The cells were polygonal, slightly polymorphous with round darkly
staining nuclei, the nucleochromatin showed a rough clotted distribution
(Fig. 1). The tumour had metastasized to the liver.

Subsequently, the patient could not be extubated because of respiratory
failure and artificial breathing had to be applied. Despite adequate therapy,
his condition deteriorated rapidly and on the third postoperative day the
patient died with circulatory failure.

The post-mortem revealed in the trachea an about 1.5 cm ulcer of the
mucosa, fibrosis in the left lung, cor pulmonale with dilated right ventricle,
congestion in the systemic circulation, acute bronchitis and acute cystitis.
The basic disease was a carcinoid of the stomach with métastasés in the liver

Intestinal Carcinoids

Carcinoids of the duodenum have a comparatively higher incidence and
amount to about 2.4 to 2.8 per cent of the carcinoids of the digestive tract
[46, 67].

An operated case of argentaffin tumour starting from the head of the
pancreas was described by Pataki et al. [cit. 83].

Carcinoids of the intestine have the highest incidence. According to the
data of Berge and Linell [5] 90%, according to Langhans et al. [48] 32%
of all carcinoids of the digestive tract are localized in the intestine, mainly in
the middle and terminal ileum [71]. If the carcinoid protrudes into the lumen,
is pedunculated or surrounds ring-like the intestine, the clinical symptoms
typical of local stenosis will call for an early operation, consequently, the
disease can be diagnosed at an early stage. This happens in about 25 to 30%
of the cases [71]. Multiple localization and early métastasés are characteristic
of every third intestinal carcinoid. In addition, they often cause necrosis [77],
perforation [24], massive haemorrhage [39] and sometimes invagination [48,
2, 104, 74, 29].

In our material there were three cases of intestinal carcinoid (Table 1);
the history of one of them is as follows.
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Age (yrs)
and sex

15
woman

70
woman

29
woman

67
man

78
woman

54
woman

64
woman

73
woman

65
woman

53
man

Preoperative
diagnosis

Acute
appendicitis

Mechanical
intestinal paralysis
Acute

appendicitis

Mechanical
intestinal paralysis

Tumour of coecum

Tumour
of pancreas?

Cholelithiasis

Tumour of coecum

Tumour of coecum

Gastric tumour

Table |

Data of Carcinoid Patients

Operation

Appendectomy

Latero-lateral
anastomosis

Appendectomy

Resection

Hemicolectomy,
ileotransversostomy

Explorative
laparotomy

lleoileostomy,
then resection of
ileum

lleotransverso-
stomy

Hemicolectomy,
ileotransverso-
stomy

Explorative laparot-
omy, liver biopsy

Site of tumour

Appendix

Middle section of
ileum

Appendix

Middle section of
ileum

Coecum

Appendix

Middle section of
ileum

Coecum

Coecum

Lesser curvature
of stomach

Site of metastasis

Lymph nodes,
peritoneum

Lymph nodes of
the mesenteriuin

Mesenterial lymph
nodes, liver

Omentum, mesen-

terium, perito-
neum, liver
Liver

Histologic diagnosis

Carcinoid infiltrat-
ing the meso-
appendix

Malignant carcinoid
with métastasés

Carcinoid of the
appendix

Malignant intesti-
nal carcinoid with
métastasés

Malignant carci-
noid

Carcinoid in apex
of appendix

Carcinoid in ileum,
métastasés in lymph
nodes and liver

Malignant carci-
noid in coecum,
metastasis in lymph
node

Malignant gastric
carcinoid with liver
métastasés

Postoperative phase

No complaints at
discharge from hos-
pital

Death

No complaints at
discharge from hos-
pital

Death

No complaints at
discharge from hos-
pital

Death

Cured

Death

No complaints at
discharge from hos-
pital

Death
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Fig. 2. Excised part of liver in a 74-year-old female patent. Cell groups characteristic
of carcinoid metastasis (HE, X 160)

G.H., a 74-year-old female patient was referred to us for cholecystectomy
indicated by painful cholelithiasis of several years standing confirmed by
X-ray. Laboratory and other clinical findings were normal. Butterfly-wing
facial erythema suggested systemic lupus erythematosus, but this could not
be verified.

After supplementary tests and adequate preparation a cholecystectomy
was planned (May 12, 1980). The abdominal cavity was exposed by subcos-
tal incision on the right side. Palpation of the liver revealed a number of small
calculi in the gallbladder and several metastatic nodules on the phrenic
surfaces of both lobes. Further exploration found a tumour in the -middle
section of the ileum which greatly reduced the lumen. The intestine was
wide above the tumour and slightly collapsed below it. In the mesenterium
some enlarged lymph nodes were palpable. Instead of cholecystectomy, an
anastomosis was created between the ileal loops above and below the tumour.
A mesastatic node was removed from the right hepatic lobe and the abdomen
was closed.

The postoperative phase was undisturbed, the wound healed smoothly.
Histological examination showed a carcinoid tumour with metastasis in the
liver (Fig. 2).

In view of this, the patient was re-operated (June 4, 1980). From medial
laparotomy the anastomosis was explored; it was patent to three fingertips.
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Fig. 3. Primary intestinal tumour of the same patient (HE, X 120)

The about 30 cm long bypassed section of the ileum was resected with the tu-
mour and the mesenterium, the two ends of the ileum were anastomosed and
the mesenterium was united by knotted sutures. The hepatic metastasis de-
tected in the course of the first operation showed no progression.

The histological examination showed a carcinoid tumour in the ileum
with lymph gland métastasés (Figs 3 and 4).

The postoperative period was undisturbed, the wound healed smoothly.
During this period, 5-HIAA excretion was repeatedly determined in the
24-hour urine; the average value was 64.8 mg or 336.9 ymol per day. (In our
laboratory the normal value for 5-HIAA excretion was 2.8 to 8 mg daily.)

After the second operation fluorouracil treatment was introduced. The
administration of 15.6 mg reduced 5-HIAA excretion to 26.4 mg per day, and
after a total dose of 30.2 mg to 4 mg per day. Later, the patient was again
admitted for cystostatic treatment. She had no complaints, had put on 8 kg
and no noteworthy changes were discovered in her laboratory findings. On
December 8, 1980, her 5-HIAA excretion was daily 201.6 mg.

The appendix is also a frequent site of carcinoids. Thirty to fifty per cent
of carcinoids are localized in the appendix, though there are considerable
discrepancies between the data of the various authors [48, 98]. The carcinoids
are usually situated on the apical part, opposite to the mesenterium, less fre-
quently at the root of the appendix. Usually, the tumour is of hazelnut size, but
can sometimes extend to the entire vermiform appendage. Appendix carcinoids
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Fig. 4. Electron-microscopic picture of the same tumour. Nucleus and round neuro-
endocrine granules of high electron density surrounded by a simple membrane in the
cytoplasm

are, beyond all doubt, one of the most benign argentaffin tumours, but they
cannot be accepted as completely benign. The histological pattern in itself
is not reliable, the progress of the disease alone will decide the question of
benignity or malignancy. They form late métastasés, especially in the surround-
ing lymph glands and the liver, one of the probable causes of this being that
the patients are operated on earlier, more often for chronic than for acute
appendicitis. Warkel et al. [105] described a case of appendix carcinoid which
had the characteristics of both carcinoid and adenocarcinoma as it contained
argentaffin and mucin secreting cells. This tumour represents a special category
for which the authors recommended the term adenocarcinoid.

In our material we encountered three cases of appendix carcinoid
(Table ).

The incidence of carcinoids of the coecum and of the colon is 2 to 4%.
They have the characteristic property to form métastasés early, this being
particularly true of coecum carcinoids. Despite the higher ratio of métastasés
of coecum carcinoids, survival in this group is higher than in the case of argent-
affin tumours starting from other areas of the colon [50]. Generally speaking,
the complications are the same as those described for intestinal carcinoids.
Scaane and Bide [92] have described a coecum carcinoid which caused intussus-
ception, Hay and Court [34] the simultaneous occurrence of ulcerative colitis
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and carcinoid and Rézsa et al. [82] a simultaneous colon carcinoma and carci-
noid.

In our material there were three patients with coecum carcinoid (Table I).

Rectum carcinoids, 99% of which are in the ampulla [71] make up 10 to
25% of all carcinoids. They have the highest incidence in the sixth decade of
life which coincides with the performance of preventive prostate and rectum
carcinoma tests. The apparent rise in the incidence of rectum carcinoma can
he explained with the increasing number of tests and the longer life-span. The
incidence, however, should be understood in such a way that, for example,
Quan et al. [78] found among the 60 000 subjects examined by proctosig-
moidoscopy carcinoids in 0.03% and, by taking into consideration Zakharia’s
[101] data, the number of cases might be around 500, so that even single cases
are published [91]. Colbert [20] reported on the simultaneous occurrence of
primary carcinoid in the rectum and the ileum.

There are discrepancies between the data published on the incidence of
carcinoids, partly because the incidence of the tumour is probably different in
the various parts of the world. Another cause might be the insignificance of a
certain percentage of carcinoids and the fact that the tumour is often detected
in the course of necropsy when the patients has died of some other illness.
In other words, a certain percentage of patients die with, but not from, a
carcinoid tumour. This explains why the data of surgeons on the incidence of
the disease are lower than those of pathologists [5, 68].

Distribution of Patients According to Age and Sex

Carcinoids of the gastrointestinal tract occur at any age. Carcinoids
ofthe appendix are usually detected in young people in the course of appendec-
tomy, while the argentaffin tumours of the ileum, colon and rectum are more
likely to be diagnosed in middle or old age when they cause complication.
With the exception of appendix carcinoids, the incidence in the two sexes
analysis of 2837 cases. Berge and Linell [5], too, found a higher incidence
among men than among women. Among women carcinoids of the ileum,
among men those of the appendix have a higher incidence. In this connection
it is worth noting the conspicuous predominance of bronchus carcinoids among
women; the ratio is 8 to 1 for women and men [5]. In the 44 cases of Schmidtler
et al. [89] the average age of patients with carcinoid of the appendix was 29.1
years, which is much below the 54 years mean age of patients with other intes-
tinal carcinoids. In the same material the ratio of men to women was 23: 21.

In our material the incidence of the tumour in the two sexes was 8 women
and 2 men. The average age of patients with appendix carcinoid was 32.6
years, that of the others 56.9 years. Further data of the patients operated on
between January 1, 1970, and December 31, 1980, are contained in Table I.
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Size, Growth, Metastasis

It is difficult to determine the size of carcinoid tumours, since this
depends, to some extent, on the time of diagnosis. In general, carcinoids are
small tumours 1to 2 cm in diameter, situated under the mucosa. They grow
slowly, have an infiltrative character, and are less destructive than the cancers.
A considerable part of carcinoids remains silent during the entire life and is
detected only in the course of necropsy performed after the patient has died
of some other disease [71]. Metastasis formation is a slow process and not
more than 5to 10% of the patients with métastasés develop a carcinoid syn-
drome. On the other hand, once the symptoms have appeared, the carcinoid is,
as a rule, no longer localized.

The ability to metastasize is in direct proportion with the size of the
tumour, but it also depends on the section of the digestive tract from where
the primary tumour had originated. Only 1to 2% of the tumours smaller than
1 cm will form métastasés, while about 50% of tumours 1to 2 cm in diameter
and 80 to 90% of tumours larger than 2 cm, will metastasize [30, 89]. The
incidence of métastasés is between 20 and 75% [5]. Intestinal and colon car-
cinoids readily metastasize. This is particularly true for the multiple carcinoids
of the ileum. The primary sites of métastasés are the regional lymph nodes,
followed by the liver and the peritoneum, and less frequently the lungs, ovaries,
testicles and bones [45, 86]. The disease may spread via the lymph ducts, the
blood flow or through the perineural parts. We found métastasés in five (50%)
of our patients (Table I).

Moertel et al. [58] have pointed out that there must be a certain link
or relationship between carcinoids and other malignant tumours. It is difficult
to verify this statement as the carcinoids grow slowly and in the meantime
other malignant tumours may develop. Berge and Linell [5] found malignant
tumours in 44.5% of their necropsied material and this figure was almost the
same (40.7%) in the case of carcinoid patients. Warren and Coyle [106] reported
on a similarly high incidence (53%). According to Kuiper et al. [47], the inci-
dence of simultaneously present malignant tumours is 31.9%. Hence, the data
of these authors unambiguously confirm the absence of a link between
carcinoids and other malignant tumours.

In carcinoid patients, on the other hand, a peptic ulcer is often observed
as an intercurrent disease. MacDonald [52] found a duodenal ulcer in 38%
of his 336 carcinoid patients, Stewart and Barlett [96] also in 38% and Berge
and Linell [5] in 14.1%. So far, no equivocal explanation has been found for
this correlation. It might be supposed that histamine release and the protracted
ischaemia of the gastric mucosa have a certain role [98] but the possibility
of a direct serotonin effect cannot be excluded. It is obvious that the higher
incidence of other benign conditions may also be brought into relation with
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carcinoids. Feyrter [27] as well as Schmidtler et al. [89] observed liver cir-
rhosis more often in patients with argentaffin tumour. Cholelithiasis, cholecysti-
tis and nephrolithiasis are also more frequent [4]. According to certain authors,
articular swelling and pain can also be attributed to the tumour [cit. 83].

Pathology

Jn general, carcinoids are hard without a regular capsule. They spread
between the layers of the affected area so that the mucous membrane surface
is often intact, as ulceration is rare. The colour of carcinoids is in most cases
yellowish-white or grey but may also be haemorrhagic.

Histologically, the carcinoid tumours may be divided into four groups.
In type A tumour the cells are arranged in nests divided by connective tissue
septa-rich in fibres. In the tumours of type B the cells are arranged trabecularly,
the bundles form a network, the stroma is richly vascularized. Of tumours of
type C an acinus-like arrangement ofthe cells is characteristic, while in type D
the cell-pattern is not differentiated, the arrangement is trabecular or medullar.
These histological types may be present in one and the same tumour.

The Carcinoid Syndrome

Bohn and Feyrter [8] were the first to point to the correlation between
this group of symptoms and intestinal carcinoids, but Cassidy [15, 16] was
the first to describe the classical syndrome without being able to explain the
clinical picture.

The symptoms of the carcinoid syndrome are explained by the para-
crinous activity ofargentaffin cells. Their hormone is serotonin (5-HT). Lately,
the view has come into the foreground that in the development of symptoms
the serotonin precursor 5-HTP, the quinines, and histamine play a far greater
role than serotonin itself [6, 10, 64, 83].

Clinically, carcinoid tumours fall into two groups, the active and inactive
endocrine groups. The latter are often detected only in the course of operations
(appendix carcinoids). The active endocrine tumours occur mainly in the ileum
and cause carcinoid syndrome in about 5% of the cases, while with métastasés
the incidence of the syndrome is 20 to 25%. The serotonin released from the
carcinoids of the gastrointestinal tract reaches the liver through the portal
vein and is inactivated in the liver (monoaminooxidase). Hence, the syndrome
appears only when extensive métastases, usually located in the liver, empty
their products directly into the caval system and there is no metabolism. This
explains why urinary 5-HIAA excretion increases only when there are hepatic

Acta Chirurgica Academiae Scientiarum Hmgancae 23, 1982



M. lhasz et al. : Carcinoid Tumours 107

métastasés, although the presence of the syndro me without hepatic métastasés
has been reported [41].

Some of the symptoms are chronic, others appear in the form of attacks.
The symptoms appear mostly together, but may also be present separately
[83]. They may be classified into three groups.

The flush is the most frequent and most characteristic symptom. It
appears in the form of attacks lasting 2 to 10 minutes, first on the face then
it spreads to the upper part of the body and to the upper limbs and sometimes
to lower limbs. Occasionally, it appears as a slight cyanosis. The hyperaemic
area is warm and turns white when pressure isapplied. Dyspnoce, tachycardia,
headache, nausea and vomiting may occur. The frequency of the symptoms
varies; they may appear several times a day, or once or twice weekly and some-
times only at intervals of several months. They are provoked by changes in
position, different foods, emotional effects, by palpation of the tumour or of
the liver. In chronic cases pigmentation and pellagra-like lesions appear on
the skin.

Heart symptoms were first described by Isler and Hedinger [42] and
are characterized by hypertrophy and dilation of the right ventricle, pulmo-
nary stenosis, tricuspidal insufficiency and stenosis. All these symptoms are
probably the results of a specific fibroplastic endocarditis which is part of the
general connective tissue reaction caused by 5-HT [21], but the origin of these
symptoms is still a discussed problem. X-rays reveal an enlarged right heart
[83]. The ECG is not characteristic; it often indicates a right heart preponder-
ance and sometimes a P-pulmonale. Among the causes of death of carcinoid
patients, decompensation of the right heart may occur.

Increased gastrointestinal motility manifests with borborygmus, disten-
tion and diarrhoea with thin watery stools sometimes 10 to 20 times a day.
It may appear periodically, alternating with constipation. Quite often cramps
are experienced around the umbilicus. All these symptoms are caused by the
intestinal effect of serotonin directly via the smooth muscles or indirectly via
the ganglions [31]. X-ray examination shows accelerated passage. These enteral
symptoms are often mistaken for primary diseases of the digestive organs,
for example, the liver or pancreas. This was confirmed by one of our cases.

G.L., aged 54, was admitted for a suspected tumour of the pancreas,
indicated by ultrasonography and ERCP tests. In May, 1979, she had had
myocardial infarction of the anterior wall and first intermittent then constant
diarrhoea.

On admission the diarrhoea was unchanged, the patient had lost 40 kg
weight, she was in a poor, weak general condition, with ankle oedemas and
hypoproteinaemia. After intensive drug treatment and normalization of the
hyperproteinaemia exploratory surgery was performed on October 3, 1979.
The abdominal cavity was free, examination of the pancreas revealed no tu-
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mour. The gallbladder adhered to the hepatic flexure and contained no calculus.
The stomach, duodenum, intestines and colon as well as the internal genitals
were intact. In the mesenterium there were several enlarged lymph nodes.
Histological testing showed acute lymphadenitis.

In the postoperative phase the patient's condition continued to deterio-
rate. On the third day there was blood in the stools, the oedemas increased and
on the eighth postoperative day she died with circulatory failure.

At necropsy, a pea-sized carcinoid tumour was found on the tip of the
appendix.

The long-standing diarrhoea, the loss of more than 40 kg weight, the
hypoproteinaemia and oedema, all symptoms of the carcinoid syndrome, were
assumed to have been elicited by a carcinoid tumour without liver métastasés.
This case was, at the same time, a warning that though carcinoid tumours
are rare, they must be remembered in similar situations.

Oedemas are frequent on the lower limbs and are often painful. They
may appear sometimes on the upper limb and face, too. Their cause is a seroto-
nin induced increased permeability of the capillary vessels and a hypoprotein-
aemia which is part of the syndrome.

Disorders of renal function may also be caused by serotonin. Tubular
reabsorption is enhanced, leading to oliguria. Sometimes on standing the urine
turns dark red in colour [62].

Liver function tests are often positive, and often the liver is enlarged and
there are nodules on its surface.

The prolonged presence of 5-HT causes teleangiectasia on the nose and
face and dilation of the veins in the vicinity of the nose and sometimes on the
upper limb and the chest. Permanent skin lesions are characteristic of the
syndrome. Lasting erythroderma, cyanosis, skin atrophy, brownish-red pig-
mentation are also parts of the carcinoid syndrome.

With time, the symptoms become more and more frequent and intense
and new symptoms may appear. A complete absence of symptoms does not
exclude the presence of a carcinoid tumour.

Diagnosis

On the basis of the history and the clinical picture, it is usually impossible
to diagnose carcinoids which have not metastasized and do not give rise to
endocrine symptoms. It is easier to diagnose the tumour when the syndrome
or at least the majority of its symptoms is present. In addition, some tests
may help to form the correct diagnosis.

The results of gastrointestinal X-rays including irrigoscopy questionable
as the carcinoids are, as a rule, small and situated in the submucosa. They give
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smooth, demarcated round filling defects and are more like exophytically
growing carcinomas [48]. Since gastric carcinoids are liable to ulceration, a
filling surplus corresponding to the ulcerated area will be visible which cannot
or, can hardly, be distinguished from a classical ulcer [48]. In differential
diagnosis ectopic pancreas, polyps, leiomyoma, fibroma and polypoid carcinoma
should be taken into consideration [51]. Carcinoids can be present in any area
of the stomach, but occur most often on the lesser curvature of the antrum,
corresponding to the presence of argentaffin cells [100]. In the case of carcinoids
of the small bowel or the colon, the radiologist has to rely on indirect signs
such as a stasis in front of the obstruction, dilated intestinal loops, slow
emptying. On the basis of these symptoms it is, of course, impossible to dis-
tinguish between carcinoids and other tumours.

The next diagnostic step is gastroscopy. The gastroscopic picture of
carcinoid tumours is not characteristic, it is like that of gastric polyps or
polypoids. The size of gastric carcinoids varies between 0.2 and 2 cm. Bearing
this in mind, when the discovered polyps are not larger, the diagnosis of carci-
noid might be considered. The findings should be supported by biopsy. The
most suitable technique is to take samples repeatedly from the same place by
removing the intact mucous membrane covering the tumour and taking
samples also from the deeper (submucous) tissues [35]. Langhans et al. [48]
call this procedure buttonhole biopsy. The same is valid for rectoscopy.

Angiography of the superior mesenteric artery might help to diagnose
intestinal carcinoids inaccessible to other tests [88]. The vessels around the
tumour form a characteristic star [89]. Fluctuations in the width of the lumen,
kinking of the vessels and thickenings in the shape of a pearl string due to
fibrosis of the wall should be assessed as a general sign of the growth of the
tumour [35, 84, 88].

Selective angiography of the hepatic artery serves first of all the detection
of métastasés. In contrast with the primary tumour, the métastasés show
intense vascularization, especially in the liver. The presence of strongly vascu-
larized métastasés in the liver always ensures the correct diagnosis.

Scintigraphy and sonography of the upper abdomen may help to find
métastasés in the liver.

With computer tomography experience is still not sufficient to diagnose
carcinoids [89].

It is sometimes possible to achieve increased hormone flow from the
tumour by means of provocation. This includes changes in temperature, alcohol,
mechanical influences on the tumour (liver), administration of sympathomi-
metic amines, etc. Not more than 1to 10 /w of intravenously applied adrenaline
or noradrenaline is sufficient to produce flush in one or two minutes. A flush
can also be elicited by the intravenous administration of reserpine (5 mg)
or histamine (0.05 mg).
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Increased urinary excretion of 5-HIAA points to the presence of a carci-
noid [35, 37, 45]; under physiological conditions the quantity in 24-hour urine
amounts to 2to 10 mg. According to Rézsahegyi [83], 5-HIAA values above
25 mg are pathognomonic for carcinoid. Still the consumption of certain
drugs, fruits and vegetables (nuts, strawberry, banana, tomato, etc.) consider-
ably raises 5-HIAA excretion. Nicotine has a similar effect. Consequently,
when higher than normal values are obtained the test has to be repeated under
conditions which exclude all exogenous factors. Normal 5-HIAA values are
not decisive and do not exclude the presence of carcinoid, since on certain days
the excreted quantity may be normal. In this case, too, the test has to be re-
peated. Postoperative 5-HIAA excretion provides information on the effect of
the operation.

Therapy

The old theory according to which carcinoids have benign and malignant
forms, is no longer valid. It is now generally accepted that all carcinoid tu-
mours have to be considered malignant and this determines at, the same time,
the action to be taken: radical surgical removal of the tumour has to be at-
tempted.

A considerable percentage of carcinoids of the appendix are diagnosed
only in the course of the histological examination after the patient had been
operated on for appendicitis. When in the course of the operation the presence
of an argentaffin tumour is suspected an intraoperative histological examina-
tion has to be carried out. Has the suspicion been confirmed, the mesenteriolum,
too, must be removed, the latter being the site of the first métastasés [70].
Has the tumour penetrated the mucosa and is larger than 2 cm or if it has
infiltrated the wall of the appendix, hemicolectomy must be performed on the
right side [105].

Solitary carcinoids of the stomach, if they are less than 1 cm in diameter
will be classified into the group of semi-malignant tumours, despite their
infiltrative growth, and it will be sufficient to excise them deep in the intact
region. In this case it will be necessary to carry out an intraoperative histolog-
ical examination of the bounds]?) of the incision. There are cases in which
subtotal resection is recommended [33]. When the tumour is larger than 1cm,
it has to be considered malignant since carcinoids of this size form métastases
in the regional lymph nodes and haematogenous métastasés in the liver [48].
The correct operation in these cases is resection or subtotal resection. Multiple
carcinoids in the stomach call for gastrectomy.

Accidentally discovered or symptomless carcinoids of the small bowel
and the colon call for resection of the whole affected section and removal
of the pertaining mesenterium together with the enlarged lymph nodes.
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When the process has caused intestinal paralysis and in the course of the life-
saving operation métastasés are found in the lymph nodes and the liver, and
intraoperative biopsy confirms the presence of a carcinoid, once the state
of the patient has normalized, it must be attempted to remove the primary
tumour and the accessible métastasés. In this way the life of the patient may
be prolonged for years.

When the tumour cannot be extirpated or when, after its removal, the
carcinoid syndrome persists under the effect of métastasés, it must be attempted
to reduce the products and outflow of hormonally active components.
This is, in fact, the aim of drug therapy. The first trials were performed with
serotonin antagonists such as methysergide, pirotifen, cyproheptadine, cinan-
serin, etc., which relieve first of all the abdominal symptoms. Reserpine and
ergotonine were found ineffective. Cortisone derivatives, for example methyl-
prednisolone, often reduce the intensity and incidence of flush [55]. Since even
small doses of catecholamines provoke symptoms, sympathetic blocking
agents (e.g. phentolamine) are recommended but opinions differ concerning
the results [55, 97]. May reported on the favourable effect of ergot alkaloids
[55]. Despite the theoretically well-founded indication, the quinine antagonist
aprotinin has a negligible effect. Some authors prefer cytostatic treatment.
Federlin et al. [26] achieved favourable results with 100 mg per day doses of
cyclophosphamide. Some authors called attention to the favourable effects
of 5-fluorouracyl and streptozotocin [188, 55], while according to others,
cytostatics and radiotherapy fall short of expectations [36, 99].

New possibilities were offered by the drugs affecting 5-HTP metabolism:
in both animal experiments and humans fenclonine blocked the formation of
5-HT from tryptophan. Stuidnitz and Waldenstrom [97] were the first to
report therapeutic observations of this type. In some cases the application of
the drug is limited by its various side-effects (eosinophilia, psychic distur-
bances).

Other drugs used in the treatment of patients with carcinoid are diuretics
against oedema, heart drugs to support cardiac function, vitamins, nicotin-
amide to treat the pellagra-like skin lesions attributed to altered tryptophan
metabolism.

Despite the manifold therapeutic possibilities, the treatment of patients
suffering from carcinoid is unsatisfactory.

Prognosis

Though all carcinoids are considered potentially malignant, their prog-
nosis is better than that of carcinomas, as patients even with extensive métas-
tasés may survive for years. On the basis of 2837 cases Godwin [30] compiled
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the following five-year survival rate. Unequivocally, the appendix tumours
have the highest survival rate (99%). Carcinoids of the gallbladder and of the
biliary duct are also among the more benign tumours [17, 85]. In the case of
intestinal and ileocoecal carcinoids the five-year survival rate is 40 to 60%,
for carcinoids of the colon and of the stomach about 50%, but in the case of
carcinoids of the sigmoid only 33%. The five-year survival rate of rectum
carcinoids is about 80%. The differences in extension of the tumours are in
themselves not enough to explain the discrepancies in survival of patients
with carcinoid in various sections of the gastrointestinal tract, neither could
the influence of race, sex or age on survival rate be proven.
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Chirurgische Beziehungen der karzinoiden Tumoren des gastrointestinalen
(Trakts

M. Ihasz, Marta Balazs, A. Csillag, K. Szabo und F. Horkai

Die im 10jahrigen Krankengut im gastrointestinalen Trakt vorgekommen kar-
zinoiden Tumorfélle werden erlautert. Damitim Zusammenhang finden Pathophysiologie,
Symptomatologie, diagnostische Probleme, chirurgische und medikamantése Behand-
lung sowie die Prognose des Krankheitshildes eine ausfiihrliche Besprechung.
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Simultaneous Occurrence of Graves’ Disease
with Endocrine Ophthalmopathy. Thyroiditis
and Thyroid Carcinoma
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The simultaneous occurrence of Graves’ disease with ophthalmopath y
lymphocytic and subacute de Quervains’ thyroiditis has been observed in two
male patients suffering from follicular-type thyroid carcinoma. In one of them
Sjogren syndrome and a mild form of diabetes were also diagnosed. It is assumed,
on the basis of indirect evidence, that the humoral and cellular lesions determined
by genetic factors and influenced by prolonged thyrostatie and steroid treatment
are jointly responsible for tumour genesis.

( j raves’disease and Hashimoto’s thyroiditis are classified as autoimmune
diseases, although increased thyroid antibody titres and thyroiditis are
frequently revealed in cases of thyroid carcinoma as well [1, 2, 3, 4]. Still,
similarly as in immune diseases, where the circumstances of the induction
of autopathogenic lymphocytes triggering the pathological course are unknown,
it is unclear whether or not thyroid cancer can be induced in chronic thyroid-
itis [5].

The association of Graves’ disease with endocrine ophthalmopathy and
Hashimoto’s thyroiditis [6], thyroid carcinoma and chronic thyroiditis [7],
and on the other hand, the joint occurrence of Graves’ disease and thyroid
tumour [8] have been encountered on more than one occasion, the present
paper is, nevertheless, one of the first to report on patients in whom thyroid
carcinoma, thyroiditis, and thyrotoxicosis associated with endocrine ophthal-
mopathy were diagnosed simultaneously.

Material and Methods

The diagnosis of Graves’ disease was based, beside clinical symptoms [9]
on laboratory tests such as serum cholesterol; T3uptake (modified Hamolsky’s
test); TSH radioimmune-assay (Byk-Mallinkrodt); T3RIA (RCC Amersham);
PBI; LATS determination; 13U uptake and thyroid gland scanning; T 3suppres-
siontest;TRH-TSH stimulation test; as well as on histological examinations.
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Thyroiditis was diagnosed by laboratory examinations (estimation of
antibody titre against nuclear factor, microsomal-, thyroglobulin-, and retro-
bulbar muscle antigen with tanned red cell technique), needle biopsy, and
histological examinations [4]. The rheumatoid factor was determined with the
Rose and Latex tests. Determination of lymphoblastic transformation against
phytohaemagglutinin-P (Difco Laboratories) and human thyroglobulin was
carried out by the modified Hadden liquid-scintillation technique [11], and
HL-A typifying was performed by the NIH lymphocytotoxicity micro-
method.

Endocrine ophthalmopathy was scored according to Werner’s group-
ing [12].

DNA estimation was performed by cytofluorimetry [13].

Case Reports

Case 1, a 51-year-old male patient was referred to us with the suspicion
of a thyroid tumour. His complaints had begun four months before when after
a sudden thyroid enlargement he had had diarrhoea, heat-intolerance, nervous-
ness, tremor. Loss of weight (10 kg) and exophthalmos had developed. Because
of signs of thyrotoxicosis he had taken methimazole for three months. On
admission (December 1977), a remarkably compact goose egg-size resistance
could be palpated in the right lobe of the thyroid, but the left lobe was also
moderately enlarged and compact. Along the right sternocleidomastoid muscle
three bean-sized lymph nodes were noticed. By Werner’s grouping: right eye:
2¢c, 3c, 4a, left eye: 2b, 3b, 4a alterations could be observed. Exophthalmos:
right eye: 21 mm, left eye: 21.5 mm (Fig. 1). The scintigram of the right lobe
showed decreased activity, and a needle biopsy from this area revealed thyroid-
itis. Pulse: 114 per min. Warm, wet skin, tremor. Serum cholesterol: 141 mg
per dl; T3 uptake: 1.32; PBI: 10.6 frig per dl; TSH R1A: 12 /41 per ml;
13U uptake: 2 h: 50.7%, 24h: 76.2%, non-suppressible; LATS: positive; We:
24 per 50 mm/h. Antibodies against nuclear factor, microsomal antigen,
thyroglobulin and retrobulbar muscle antigen: negative; Rose, Latex: negative:
HL-A typing: A: 2, 9, B: 14, 35. Lymphoblastic transformation index: PHA:
7.4, Htg: 2.9. Because of the suspicion of malignancy, after preparation with
Lugol solution an operation was performed. The intraoperative quick-freezing
histological examination of the material removed from the right lobe revealed
only lymphocytic thyroiditis and nodose colloid micro- and normofollicular
struma. On the right side lobectomy and excision of lymph nodes, on the
opposite side subtotal resection were carried out. In the course of the final
histological serial examination, we found in some areas hyperfunctioning tissue
formation, and, besides severe lymphocytic thyroiditis, well-differentiated
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Fig. 1. Fyo signs in Casa 1

Fig. 2. Intensive lymphocytic infiltration between follicles and solid foci of carcinoma

follicular-type thyroid carcinoma with lymph node métastasés (Figs 2, 3).
In the subtotally resected left lobe there was no tumour. Cytofluorimetry
showed a 68.2% increase in DNA content as compared to the normal thyroid
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Fig. 3. Métastases of follicular thyroid carcinoma in a cervical lymph node

cell population. Since an undisturbed postoperative course of the disease, the
patient has been regularly taking thyroid hormone. He has no complaints
and the laboratory results have come near to normal. Local recurrence of
tumour or regional lymph node and distant métastasés cannot be found,
ophthalmological examinations show no progression.

Case 2, a 43-year-old male patient had in 1972 exophthalmos on the right
side; it disappeared spontaneously after some months. For polyuria and poly-
dipsia the patient was examined in 1973 without any positive finding. Because
of polyarthralgia he was treated for 3 weeks in 1975. Sjogren’s syndrome and
Hashimoto’s thyroiditis were diagnosed in 1976, then later endocrine ophthal-
mopathy and thyrotoxicosis developed. On admission in January 1978:
Pulse: 108/min. Tremor and hyperkinesis. m1 uptake: 2 h: 34%, 24 h:
65%, non-suppressible. TSH RTA basal: 41 /iUl/ml. On 200 fia TRH
injection: TSH RTA max.: 4.9 /dJI/ml. Serum cholesterol: 175 mg/dl;
PBI: 6.5 ~g/dl; T3RIA: 2.8;ug/ml. LATS: positive. No increase of anti-thyroid
antibody titre was observed. Rose, Latex: negative. HL-A typing: A: 9, 10,
Bu: 15, B: 35. Lymphoblastic transformation index: PHA: 6.8, Htg: 2.1.
Scintigram: defective activity in the lower pole of the left lobe. Needle biopsy
from this area: thyroiditis. Fasting blood sugar test: 161 mg/dl, glucose toler-
ance test: diabetoid curve. State of eyes: right: 2c, 3c, 4a, left: 2c, 3c, 4b
(Fig. 4). Exophthalmos: right: 22 mm, left: 21 mm. Schirmer test: right eye: 2
mm/5’, left eye: 3 mm/5’, lacrimal output normal. Both lobes of the thyroid
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Fig. 4. Eye signs in Case 2

Fig. 5. A mass of lymphocytic and follicular carcinoma in the fibrotic substance of the
thyroid gland
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Fig. 6. Granulomatous foci containing foreign body giant cells, in other areas in subacute
de Quervain’s thyroiditis

are greatly enlarged, compact and nodular. Since methimazole, triiodothy-
ronine and steroid treatment for nine months was ineffective, the patient was
subjected to surgery. Histological examination of a specimen from the left
lobe showed lymphocytic thyroiditis, so cuneiform portions were cut out from
both lobes. As these showed chronic strumitis, in some places with granulo-
matous transformation of subacute de Quervain’s thyroiditis and follicular
carcinoma with an 87.7 % increase in DNA content of the tumour cells, total
removal of the left lobe and subtotal resection of the right one was performed.
In the specimens there were no signs of malignancy (Figs 5, 6). After an event-
less postoperative course the patient received thyroid hormone substitution,
but in spite of this, symptoms of hypothyroidism developed. At a control
check-up in November, 1979, TSH RIA was 10.1 /iUl/ml; PBI: 2.8 /xg/dI;
T3 uptake: 0.86. Tumour recurrence was not observed and there was no pro-
gression in the status of the eyes.

Discussion

Opinions differ on the significance of the HL-A antigens frequently
present in autoimmune diseases of the thyroid gland and other organs (Addi-
son’s disease, Sjogren’s disease, insulin-dependent diabetes mellitus, rheuma-
toid arthritis, etc.) [14, 15, 16], but it is generally accepted that cell-mediated
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auto-immunity has a primary role in the development of Hashimoto’s thyroid-
itis and Graves’ disease [17, 18]. Presumably, owing to the decreased function
of suppressor T cells, the plasma cells transformed from B cells produce an
increased amount of antibodies of immunoglobulin nature [19]. Thyroglobulin
and microsomal antibodies can be detected in 97 % of untreated patients with
Hashimoto’s thyroiditis, in two-thirds of those with Graves’ disease, and in
32% of the cases of thyroid carcinoma [1], although in thyrotoxicosis and thy-
roid carcinoma the lymphocytic infiltration is mostly focal. On the basis of
the antibody titres, benign and malignant processes cannot be distinguished
[20].

Polyarthritis, diabetes mellitus, Sjogren’s syndrome and the auto-
immune diseases of the thyroid, diagnosed in our second patient suggested the
possibility of a common genetic origin. In subacute de Quervain’s thyroiditis
the frequently noticed HL-A B35 also supports this views. At the same time,
we failed to find any antithyroid antibodies in spite of the definite lymphocytic
infiltration and the de Quervain-type granulomatous transformations. Thus,
inflammatory changes had probably occurred in the salivary glands and the
retrobulbar connective tissue.

In both patients a thyrotoxicosis with ophthalmopathy was verified on
the basis of the clinical picture and the laboratory examinations. There was
LATS positivity, and the thyroid proved to be non-suppressible in the course
of 13Ul uptake. Thyrotoxicosis may be associated with a decrease 13Ul uptake
[21] also in subacute thyroiditis. In our cases the tissue changes were caused
by lymphocytic thyroiditis and de Quervain-type subacute thyroiditis, the
features characteristic of thyroiditis could have developed only in an atypical
way.

Hirabayashi and Lindsay [7] and Dailey et al. [22], in contrast with
Crile and Hazard [3] established a close connection between chronic thyroid-
itis and thyroid carcinoma. The divergent results can partly be ascribed to the
differences in the way pathologists judge the characteristics of thyroiditis
(focal-diffuse, lymphoid infiltration-lymphoid follicle formation) [5]. On the
other hand, the methods of sampling (needle biopsy, open biopsy subtotal
resection, lobectomy) were also different. The most distinct lymphocytic
infiltrations could be observed around the benign papillary-type carcinomas,
but long-term survival and the absence of distant métastasés in the case of
intrathyroid localization were interpreted by the particular biological behav-
iour of papillary-type carcinomas displaying fairly good antigenic properties
rather than by the protective effect of thyroiditis. Considering chronic thyr-
oiditis to represent a premalignant condition, some researchers suppose that
carcinoma may develop from a proliferation of epithelial cells [7, 22]. Others
refuse this view and, assuming that lymphocytic thyroiditis was a secondary
feature, believe that the tissue changes caused by the carcinoma involve
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antibody production and lymphocytic infiltration in consequence of their
antigenicity [23]. There are many similarities in the pathogenesis of Graves'
disease and Hashimoto's thyroiditis, and some authors suppose that the differ-
ences between the conditions are only in degree. Other authors, who regard
the two processes to be contradictory in nature, are of the opinion that stimu-
lation is characteristic of Graves' disease, while tissue destruction of chronic
thyroiditis [24]. It is worth mentioning in connection with our second patient
that Zulman et al. [25] found in 6 salivary glands of 9 patients with Sjogren's
syndrome the evolution of a tumour with monoclonal B cells on the grounds
of benign polyclonal lymphoproliférative changes.

The ratio of carcinomas occurring in thyrotoxicosis with endocrine
ophthalmopathy is 0.15-9% [26]. An unexpected number of carcinomas can
be detected in single adenomas (Hamburger 27); in cold nodules 10-35%
malignant transformations [4, 28] can be reckoned with. Livadas et al. [29]
found carcinoma in cold nodules in 21.5% of patients with hyperthyroidism.
As to the tumours discovered in thyrotoxicosis, Rosen et al. [23] believes the
tumour itself may cause signs of hyperfunction by destruction of healthy
thyroid tissue, releasing normal and abnormal thyroid hormones and secret-
ing them into the circulation. Previous X-ray irradiation had not been men-
tioned in the history of any of our patients. Searching for the possible cause of
tumour development, beside mere coincidences, it may be ascribed to the inter-
mittent epithelial proliferation induced by THS, which might result from
methymazole treatment which has a papillarizing effect. In our cases, however,
the immunosuppressive effect of the steroid administered for the ophthalmo-
pathy was not negligible either. It ensured a suitable milieu for the persistence
of tumour cells originating from abnormal mitoses. An elevated DMA level
was found by cytofluorimetry in the tumour tissue, but concomitant thyroid-
itis might also produce the same result. There is no explanation for the differ-
ences in DNA content noticed in papillary- and follicular-type thyroid carcinomas
as well as in thyroiditis, neither do we have a uniform interpretation for the
significance of immunity in Graves' disease and for the spontaneous anti-
tumour immunity occurring mainly in papillary-type thyroid carcinomas [30,
31, 32].

Indication for surgery was provided by the unsuccessful thyrostatic
treatment and the suspicion of malignancy. We think it typical that the sub-
stances obtained from the suspicious area by needle biopsy and the specimens
removed intraoperatively and examined by a highly skilled pathologist did
not disclose a malignant process, and it was only the final serial histological
examination that provided the correct diagnosis. In such cases needle biopsy
has not proved to be an infallible method.

In summary, in our cases the genetic determination could be ascertained
on the basis of indirect evidence. It is supposed that cellular and humoral
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immunoreactions under the influence of thyrostatics and steriods administered
for a long time, caused such tissue and hormonal changes that allowed the
survival of tumorous cells proliferating as a consequence of abnormal mitoses.
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Gleichzeitiges Vorkommen mit endokriner Ophthalmologie einhergehender
Graves-Krankheit, Thyreoiditis und Schilddriisenkarzinom

G. Csaky, Gy. Balazs, G. Lukacs, M. Szokol, |. Ekdei, Cs. Balazs und
Eva Kincses

Bei zwei, an Schilddrisenkarzinom follikuldaren Typs leidenden Patienten war
das gleichzeitige Vorkommen einer mitendokriner Ophthalmologie einhergehenden Graves-
Krankheit und einer lymphozytdren bzw. Quervain-Thyreoditis zu beobachten. In einem
der Falle entwickelten sieh auch milder Diabetes sowie Sjérgen-Syndrom. Die indirekten
Beweise scheinen dafiir zu sprechen, daf fiir die Tumorgenese die durch die genetischen
Faktoren determinierten und durch die thyreostatische bzw. Steroiddauerbehandlung
beeinfluBten humoralen bzw. zelluldren Verdnderungen, gemeinsam verantwortlich sind.

OAHOBpPEMEHHOE Ha/IMUME COMPOBOXKAAKLLENCA 3HAOKPUHHOK odTanbMonartueri
6onesHn Graves, TMpeouanTa M KapuMHOMbI LLMTOBUAHONM >Kenesbl

. YHAKW, Ob. BANAX, . TYKAY, M. COKOJ1, . SPAEWN, Y. BAJTIAX 1 3. KNHYELL

ABTOpbl HabnoAaIM OLHOBPEMEHHOE HaNM4Me COMPOBOXAAKOLLElcs odTaibMonaTueit
6ONe3HUN Graves U MIMMAOLMTAPHOTO TUPEOUANTA, UM TUPEOUAMUTA de Quervain, Y ABYX MaLWeH-
TOB-MY)XUMH C KapLMHOMOIA LUIMTOBUAHOM XeNe3bl (hoNIMKYNSPHON0 TUNA. Y OAHOT0 U3 60MbHbIX
06HapYXUNKU KpoMe TOro cnabblid AnabeT U CUHAPOM Sjogren. Ha OCHOBAHWM KOCBEHHBIX [OKa-
3aTeNbCTB aBTOPbI MO/AraloT, YTO 3a reHes OMyX0au OTBETCTBEHHA COBOKYMHOCTb FyMOpPasbHbIX
1 KNETOUHbIX M3MEHeHWI, NPeAonpeaeNeHHbIX reHeTMYECKMM (haKTOpaMil 1 HaXOAMBLLMXCA Noj,
NPOAC/KUTENbHBIM BAUSIHAEM TUPEOCTATUYECKON 1 CTEPOMAHON Tepanuu.
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Urologie bei Riickenmarkverletzen (Unter Berucksichtigung sexualpadagogischer,
gynakologischer und andrologischer Probleme)

Edited by M. Stohrer

Springer Verlag, Berlin-Heidelberg-New York 1979. 185 pages with 97 figures and
35 tables. DM 54, $ 37

According to various statistical data,
a high percentage of patients with spinal
injuries due to sport or road accidents
or accidents at work die of diseases of the
efferent urinary tract. This experience
necessitated the application of up-to-date
diagnostic methods, the search for new
therapeutic possibilities and the applica-
tion of their results to therapy. At present
the practising urologist’s knowledge of
this field is not satisfactory. This up-to-
-date book deals with all essential problems
in an attempt to fill the gap. It has been
highly successful in its aspiration.

The book contains five main parts.
The chapter on anatomic and neuro-
physiological basic principles summarizes,
in an easily understandable manner, the
evolution, anatomy and physiology of the
bladder, with special regard to the factors
ensuring continence and to the mechanism
of urination, as well as to the causes lead-
ing to development of the neurogenic
bladder. The chapter on the special diag-
nostics of the neurogenic disorders of
urination deals, in addition to the tradi-
tional urological methods, also with the
most up-to-date procedures such as uro-
flowmetry, urethrometry, electromyogra-
phy and the combined urodynamic tests.
The chapter contains not only the descrip-
tion of the applied techniques and the
evaluation of the methods, but, what is
highly important, also the indications for
the various tests, and the description of a
modern urodynamic laboratory. The chap-
ter on the therapy of the neurogenic dis-
orders of urination is the most detailed
and most interesting part of the book.
The drugs used in conservative therapy
can be divided into two groups, those with
an indirect effect acting through the vege-
tative nervous system, and those reducing
the symptoms by their direct action on
the muscular elements. Noradrenaline,

dopamine, reserpine, gamma-aminobutyric
acid and acetylcholine belong into the
first group, papaverine, imipramine, caf-
feine, indomethacin, histamine and digitalis
act directly on the muscle. In many cases
a surgical intervention is unavoidable.
Detailed information is provided on the
indications and technique of endoscopic
operations and on the possibilities of urine
deviation. In the future, various prostheses
(sphincter-replacement, penis prosthesis)
will no doubt play a greater role.

The chapter on general urologie compli-
cations deals with the possibilities of
preventing urogenital infections and with
the causes, therapy and prevention of litho-
genesis. Beside the correction of organic
lesions, treatment of the various psychic
disorders has become absolutely necessary.
The possibilities of psychological treat-
ment are discussed at the end of the chap-
ter on psychological and sexual-medical
problems. Restoration of function is not
an easy task, but persevering treatment,
medication and psychotherapy may greatly
improve the patients condition.

The pleasantly presented book written
in a good style is the work of 23 co-
authors. It is to be ascribed to the thor-
oughness, and familiarity with the subject,
ofthe editor that, despite the large number
of authors, a harmonious concept was
realized. Every author is an outstanding,
renowned authority of his profession who
has summarized his experience in such
a way that every urologist-surgeon and
all specialists of spinal injuries will find
the book a useful reading. Those who wish
to go into details, will find ample references
at the end of each chapter. The several
high quality figures and carefully compiled
tables provide a visual support for the
text.

A. Csontax
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J. Tritter and W.A. Fuchs

Abdominale Sonographie

Georg Thieme Verlag, Stuttgart-New York 1980. 181 pages with 184 diagrams,
314 photographs and 21 tables. DM 97, $ 68

In the up-to-date radiological diagnos-
tics of abdominal organs gray-scale echog-
raphy has become indispensable. The
monograph was compiled for everyday
practice. The most important indications
ofechography are discussed and the authors
state their opinion concerning the place
of echography among radiological exam-
inations.

The monograph is divided into 10
chapters. The first two summarize the
most important physical, technical and
methodological information. The descrip-
tion ofbiopsy and puncture under ultrason-
ic control is of particular interest.

The subsequent chapters treat separa-
tely the examination of each abdominal
organ. The method of examination is
described and the normal anatomical con-
ditions are presented. This is followed

by a description of the pathological con-
ditions. The chapters on the examination
of the liver, gallbladder and biliary ducts
of the pancreas and the spleen have been
written in accordance with the above
principle.

The last chapters deal with the echog-
raphy of abdominal effusions, of renal
diseases and the space reducing processes
in the suprarenal gland and the retro-
peritoneum. Each chapter is completed
with a detailed list of references.

The echo-recordings were taken with
a gray-scale analogue compound apparatus
and are of very high quality.

The monograph contains very useful
practical information and will be of interest
to those engaged in echography or any
other field of radiology.

l. Irto

W.Draf

Endoscopie der Nasennebenhdhlen (Technik — Typische Befunde —
Therapeutische Maglichkeiten)

Springer Verlag, Berlin-Heidelberg-New York 1978. 102 Seiten mit 19 Abbildungen
und 13 farbigen Tabellen. DM 30, $ 18

Das sehr schon ausgestattete, gut Gber-
blickbare Buch befat sich mit der endo-
skopischen Untersuchung und Therapie
der Nasennebenhdhlen. Der tiber ein grofles
Krankenmaterial und reichliche Erfahrun-
gen verfiigende Verfasser berichtet aus-
fuhrlich Uber seine mit dieser, sich in den
letzten Jahren bedeutend entwickelten
Methode — der Endoskopie — durchge-
fuhrten Untersuchungen und den ermittel-
ten Ergebnissen.

Das erste Kapitel ist der Technik, den
Indikationen, den verschiedenen Methoden
und den Dokumentationsmdglichkeiten
der Endoskopie gewidmet.

Im zweiten Kapitel finden die endosko-
pische Anatomie und die verschiedenen
pathologischen Verdnderungen der Neben-
hohlen eine Besprechung.

Die Methode bietet eine bedeutende
Hilfe zur Frihdiagnose der entziindlichen

und gutartigen Verdnderungen sowie der
malignen Tumoren der Nasennebenhdhlen
bzw. der Kieferhdhlentumoren. Die rént-
genologische Diagnose der bereits voran-
gehend operierten Nebenhdhlen ist dauBerst
schwierig, so dal der Endoskopie auch auf
diesem Gebiet eine wesentliche Bedeutung
zukommt.

In der Traumatologie findet die Endo-
skopie vor allem zur Diagnostizierung der
Frakturen der Augenhdhlenbasis eine er-
folgreiche Anwendung.

Nebst der Diagnostik eignet sich die
Endoskopie in gewissen Fallen auch zu
therapeutischen Eingriffen, wie z.B. zur
Behandlung der solitdren Kieferhdhlen-
zysten, der Maxillenentziindungen der
Kinder sowie der konservativ erfolglos
behandelten Stirnhéhlenentziindungen.Un-
ter den Komplikationen kénnen Blutung,
Hautemphysem oder eventuell eine In-
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fektion Vorkommen. Im Zusammenhang
mit der Untersuchung des Sinus sphenoida-
lis wird auf die Gefahr einer Liquorfistel
hingewiesen.

Laut der Ansicht des Autors ist die
endoskopische Untersuchung der Kiefer-
und Stirnhohle fast ungefahrlich und sehr
erfolgreich.

Am Ende des Buches findet man ein
ausfuhrliches Literaturverzeichnis und far-
bige Tabellen sowie Abbildungen.

Die Monographie wird sowohl den
Ohren-, Nasen- und Kehlkopfspezialisten
als aucli jenen Kollegen, die die Neben-
héhlenendoskopie erlernen maochten, von
groBem Nutzen sein, sie dlrfte aber auch
im Universitdtsunterricht eine nicht zu
unterschdtzende Hilfe bieten.

O. Ribari

H.R. Henche

Die Arthroskojne des Kniegelenks

Springer Verlag, Berlin-Heidelberg-New York 1978. 86 Seiten mit 86 Abbildungen und

20 Tabellen

Der schweizerische Chirurg Bircher war
der erste, der 1921 die in vivo endoskopi-
sche Untersuchung des Kniegelenks an-
wandte. Seitdem hat sich die Methode
im Besitz der modernen technischen und
optischen Madglichkeiten — den (brigen
endoskopischen  Untersuchungsverfahren
&dhnlich — in bedeutendem Male ent-
wickelt. In der vorliegenden Monographie
werden anhand der Erfahrungen von 500
eigenen arthroskopischen Untersuchungen
die gegenwartige Lage und die Ergebnisse
der Arthroskopie zusammengefalt.

Die wichtigste, sich im Zusammenhang
mit jeder invasiven Untersuchungsmethode
erhebende Frage ist, was fir eine Gefahr
ihre Anwendung fiir den Patienten bedeu-
tet. Wie aus dem Vorwort der Monographie
hervorgeht, meldete sich im Laufe der
4000, in sechs verschiedenen Kliniken
durchgefiihrten Untersuchungen in keinem
einzigen Fall eine infektiose Komplikation,
welcher Umstand den Wert der Methode
in bedeutendem MaBe steigert.

Das Hauptverdienst der Monographie
ist die sich in jedem Kapitel auBernde
didaktische  Bereitschaft: Der Autor
wiinscht die diagnostisch-praktischen Vor-
teile der arthroskopischen Untersuchung
des Kniegelenks im Interesse des erfolg-
reichen therapeutischen Eingriffes dem
Leser bekanntzumachen.

Die Vor- und Nachteile der zur Unter-
suchung ndtigen Instrumente, die Tndi-
kationsfragen, die Narkosemethoden sowie,
nach Erlauterung der erforderlichen anato-
mischen Kenntnisse, die pathologischen
Charakteristiken der vorkommenden An-
derungen werden in 17 kurzen Kapiteln
besprochen. In der Folge weist der Autor
mit (berzeugenden Argumenten darauf

. DM 27, $ 15

hin, daf die mit diagnostischem Ziel
durchgefiihrte Arthroskopie stets auf die
ausfihrliche klinische und radiologische —
die Arthrographie inbegriffen — Unter-
suchung folgen mufl — falls die erwahnten
Verfahren keine sichere Diagnose lieferten
und sich die Verdnderung vermutlich
auf die synoviale Gelenkmembran oder auf
den oberflachlichen Knorpel oder auf die
Menisci bzw. auf die Kreuzbénder lokali-
siert hat. Mittels Serienarthroskopie kann
der Effekt der einzelnen therapeutischen
Einwirkungen registriert werden, und es
kann sich sogar eine Mdglichkeit zu klei-
neren therapeutischen Eingriffen — wie
z.B. zur Entfernung von Freikdrpern des
Gelenks — bieten. Die didaktische Pedan-
terie des Verfassers ist auch dadurch ge-
kennzeichnet, dalR im Buch selbst (ber
nebensachlich scheinende, aber trotzdem
wichtige Frage — wie z.B. die Unter-
suchungsdokumentation oder die Vorberei-
tung der Operationsschwester besprochen
werden.

Neben den arthroskopischen Aufnahmen
findet man stets eine die anatomischen
Verhdltnisse darstellende schematische
Zeichnung, die fir den in der Anatomie
versierten Fachmann auf den ersten Blick
evident ist.

Die fachlichen Angaben sind korrekt,
die arthroskopischen Aufnahmen und die
danebenstehenden Abbildungen didaktisch
und ausgezeichnet in Qualitdt. Die Mono-
graphie eignet sich sowohl als Grund als
auch als Fortbildungsstudie und kann
deshalb allen Fachleuten, die sich fir
Diagnostik und Therapie der Bewegungs-
organkrankheiten interessieren, aufrichtig
empfohlen werden. ]

Eva Borbas
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Chirurgie

Herausgeber:

G. Heberer, W. Kole

und H. Tscherne

Springer Verlag, Berlin-Heidelberg-New York 1977. 870 Seiten mit 500 teils farbigen
Abbildungen und 80 Tabellen. DM 117, $ 52

Das Buch will vor allem die Anspriiche
der Medizinstudenten befriedigen und er-
fullt diese Aufgabe, was das auBere Format,
den Aufbau des besprochenen Materials,
Behandlungsweise und auch seinen Inhalt
anbelangt, vorbildlich. Das Autorenteam
bietet einerseits den Medizinstudenten die
zu den chirurgischenUniversitatsprifungen
notigen Kenntnisse, anderseits werden
aber auch die Grundbedirfnisse der sich
auf die chirurgische Fachprifung vor-
bereitenden jungen Kollegen befriedigt.

Auf den ersten 180 Seiten werden fol-
gende Themen aus dem Bereich der allge-
meinen Chirurgie behandelt: Operations-
saal, Instrumente, chirurgische Grund-
technik, Anasthesie, Physiologie der Wund-
heilung, Verbindungslehre, Schock, lebens-
gefahrliche Zustdnde, Verbrennung, Ope-
rationsindikation, Intensivtherapie,Throm-
bose-Embolie, Onkologie, Immunologie.

Der néchste Teil ist der ausfiihrlichen
Chirurgie gewidmet. Die einzelnen Kapitel
folgen in einer, den Kd&rperregionen ent-
sprechenden Aufteilung aufeinander, aber
die Frakturen, die Endokrinorgane, die
Gefalchirurgie, die plastische Chirurgie,
die Urologie, die Traumatologie, die Hand-
chirurgie, die Gelenkskrankheiten sowie die
Knochentumoren bilden separate Kapitel.
Am Ende des Buches findet sich die Be-
sprechung physikotherapeutischer, Reha-
bilitations-Versicherungs- und Expertisen-
fragen.

Ein besonderer Vorzug des Buches ist,
dall die verschiedenen Themen mit ent-
sprechender Pragnanz, in einer didaktisch

gut gelungenen Aufteilung behandelt wer-
den so, daR die dargebotenen Kenntnisse
leicht zu tberblicken und zu erlernen sind.
Der Stil ist trotz der vielen Autoren uber-
raschend einheitlich.

Die ausgezeichneten Zusammenfassun-
gen und die wichtigeren Daten systema-
tisch anfiihrenden Tabellen (z.B. Ursachen
der Peritonitis, Organperforationen usw.)
stehen ebenfalls im Dienste des leichteren
Lernens. Den Text bereichern auflerdem
rund 500, teils farbige, graphische, ein-
heitliche, schematische Abbildungen.

Den zahlreichen kleinen Ratschlagen,
nitzlichen Anweisungen und praktischen
Instruktionen ist es zu verdanken, daB
das Buch eine angenehme Lektiire ist
und man beim Lesen gar nicht den Ein-
druck hat, daR es sich um ein Lehrbuch
handelt.

Das Buch erschien in Kleinformat,
welches in jeder Handtasche Platz hat,
der Kunststoffumschlag ist allen Belastun-
gen gewachsen, welche Umstande es den
Medizinstudenten ermdglichen, das Buch
in jeder Situation aufzuschlagen.

Wie erwéahnt, bietet das Buch geniigend
Kenntnisse fir die chirurgische Fach-
prifung, es wére aber unrecht, z.B. im
Zusammenhang mit der ausfihrlichen
Besprechung einzelner Fragen, GberméaRige
Anforderungen zu stellen.

Durch die Herausgabe der Arbeit
wurde das deutsche Sprachgebiet mit einem
hervorragenden chirurgischen Lehrbuch
bereichert.

J. Csengédi
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1 he Acta Chirurgica, a periodical of the Hungarian Academy of Sciences in the
field of medical sciences, publish original scientific treatises on surgery and related
disciplines (general surgery, surgical aspects of gynecology, urology, oto-rhino-laryn-
gology, orthopaedics, ophthalmology, as well as nerve and brain surgery, pulmonary, oral
surgery, heart and blood-vessel surgery) in English, German, French or Russian, with
abstracts in languages other than that of the paper.

The Acta Chirurgica appear in one volume per year, on some four hundred pages,
divided into four fascicles issued quarterly.

Manuscripts should be addressed to

Acta Chirurgica
H-1096 Budapest, Nagyvarad tér 1. Istvan Kérhaz, Urologia

Orders may be placed with “Kultura” Foreign Trading Company (H-1389 Buda-
pest 62, P.O.B. 149) or its representatives abroad.

Lee Acta Chirurgica, une revue de I’Académie des Sciences de Hongrie, publient
des communications scientifiques originales du domaine de la chirurgie et ses disciplines
voisines (chirurgie générale, gynécologie, urologie, oto-rhino-laryngologie, orthopédie,
ophthalmologie, ainsi que la neuro-chirurgie, chirurgie du poumon, stomatologie, chirurgie
du cceur et des vaisseaux sanguins, etc.). Les langues des communications sont: le frangais,
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Effect of Low-output He-Ne Laser Rays on the
Colony-Lorming Ability of the Cells of Mice
Lymphoma

L. Kovacs,1 |. Patyil and S. Tisza?2

Hungarian Army Medical Corpsland National Institute of Oncology, Research Institute
of Oncopathology,2Budapest

(Received January 30, 1981)

The effect of low-output He-Ne laser rays on the survival of mouse lympho-
ma P388 cell cultures was studied on the basis of the colony forming ability.
Irradiation with 1.3 and 9 joule of 5 and 10 mW He-Ne lasers, respectively,
seemed to cause a relatively low cell necrosis. The survival curve did not show
the shape characteristic of ionizing radiation.

|t is known from studies on photostimulation by Mester et al. [5, 6]
that the healing of superficial wounds (crural ulcer, burns) can favourably be
influenced by irradiation with low-output He-Ne laser rays. In earlier works [1,
2, 3, 4] we studied the beneficial effect of He-Ne laser on the healing of super-
ficial benign lesions of the epithelium of the portio vaginalis (ectopium)
with reduced reactivity. Cytologic, colposeopic and histologic examination
of 148 cases has shown that by biostimulation, recovery of the connective
tissue was solved in a physiologic manner. The results of treatments are given
in Tables | and II.

Table |

Distribution of treated cases according to the number
of laser-treatments

No. of cases

No. of treatments on contraceptive not taking Total
pills contraceptives
15 8 2 30
25 53 29 82
35 15 4 19
partial improvement after 35 treatments 7 4 11+
no improvement - - -
treatment discontinued — — 6
Total 148

* Because of extensive laceration operation was done. Histological examination
showed no epithelial lesion.
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Table |l
Cured cases reporting for check-up

No. and condition of patients reporting for check-up

Time since end o . L
Intact epithelium Ectopium Pathologic, epithelium
OF tregtment Cyttgiogy Q/torl)ogy Cytolg%y higher than
Pi P. P. P. P.
1 93 2 -
42 3 —
0 16 1 —

In the present paper we shall describe our experiments with low-
output He-Ne laser of 632.8 nm wavelength in order to establish its inhibitory
effect on cell multiplication.

The effect of light as an electromagnetic oscillation on cell multiplica-
tion is less clear than that of ionizing radiations. The ionizing radiations,
depending on the dose and the duration of irradiation, damage or destroy
all kinds of cells. The test of colony forming ability described by Puck et al. [8]
is suitable for the quantitative determination of the irreversible damage of
cells and of the degree of the loss of reproductivity. The number of colonies
in the treated and untreated control cultures can easily be determined.

Mat%rial and Method

Mouse lymphoma P388 cells were stabilized in cell cultures as described
earlier [7]. The cells were grown in Fischer’s solution containing 20% of
horse serum (GIBCO). The logarithmically growing cells after centrifugation
were placed into sterile physiological saline which contained no phenol red
indicator, since this might have interfered with the experiment. 0.5 ml of the
cell suspension, having a concentration of 105 cells per cm3, was placed into
a small glass cuvette and exposed to laser. During irradiation the suspension
was stirred once or twice with a finely drawn Pasteur pipette to ensure the
same irradiation for each cell. The cells were irradiated with doses of 1, 3 and
9 joule of lasers of 5 and 10 mW output, for different times. Then, the cells
were placed into a culture medium containing complete agar in a final concentra-
tion of 0.25%. One thousand cells exposed to the lowest dose were placed into
each of 3 parallel dishes; 2000 and 4000 cells, respectively, were cultured for
the higher doses. The cultures were then incubated at 37°C in a 5% CO02
atmosphere for 14 days. Each colony was counted under a stereomicroscope.
The colony-forming power of the cells was determined by comparing the mean
number of colonies in the control and the treated dishes, taking the control
value as 100%. The results were plotted on a semi-logarithmic scale in the
function of the laser dose and so a survival curve was obtained.
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Results

The colony-forming ability of the untreated control cells varied between
32 and 40%. This low value was attributed to the fact that during irradiation
the cells were in saline which has an unfavourable influence on survival.

One joule had no influence on survival, while 3 J caused a 60 to 76%
and 9J a 45 to 75% decrease in survival. Laser treatment did not result in
the shoulder-curve characteristic of ionizing radiation (Fig. 1).

Fig. 1. P388 laser close response

Discussion

In the function of output there was a difference between the two experi-
ments. Curve Il is the result of irradiation with 5 mW and curve | is that of
irradiation with 10 mw.

It appears from the shape of the curves that an exponential increase of
the dose did not result in a proportional increase of cell destruction as can be
observed with cytostatics or ionizing radiation. In the present case the shape of
the curves seemed to indicate a transition to some sort of a plateau.
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It appears from these experiments that the therapeutic dose (1 J/cm2
with 5 and 10 mw He-Ne laser) caused no damage or destruction of the
cells.
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Anderungen der Koloniebildungsfahigkeit von Mauselymphomzellen unter
Wirkung des Laserstrahles mit niedriger Leistung

L. Kovacs, |. Palyi und S. Tisza

Untersucht wurde die Wirkung des He-Ne-Laserstrahles mit niedriger Leistung
auf das Uberleben der P388 Mauselymphom-Zellkultur anhand der Koloniebildungs-
fahigkeit. Bei Anwendung einer Bestrahlung mit einer Energie von 1,3 und 9 J und
He-Ne-Laserstrahl mit 5 und 10 mW war eine relativ niedrige Zellzerstérung zu finden.
Die Uberlebungskurve zeigt die auf die ionisierenden Strahlungen charakteristische
Form nicht.

I3MeHeHMe CrnocOBHOCTM KNeToK ]'IVIMCbOMbI Mblillei K o6pasoBaHmo KOJIOHUIA B
OTBET Ha BO3,CI,EI7ICTBVI€ reameBOHEOHOBOIO Jla3epHOro Jsiyda C Masoii MOLLUHOCTbIO

/1. KOBAY, W. MAAU n LLL TUCA

ABTOPbI V3yHaA BO3AEMCTBYE MA/IOMOLLHOIO TefvieBO-HEOHOBOIO J/Tyda Ha MepexuBa-
HVie KyNbTypbl KITETOK MbILLMHOW P388 fMGioMbl, Ha. OCHOBaHWM WX CTIOCOBHOCTU K 00pa30Ba:
HVKO KOnoAWA. OfryyeHie He—Ne nasepHbIMA Jlydamii MOLLHOCTBIO 5 1 10 MBT, € 3Heprieli
1,3 n 9 mroyneld, ‘BbBbIBa/I0 MMOe/b OTHOCUTENBHOTO HEBOMIBLLIONO Yucria KieTok. Kprisas
NEPEeXVBaHNS He UMENa XapaKTepHYHO 15 VIOHU3MPYHOLLWX 00/TyHeHWIA (IOpMY «TUieqa».

Dr. L. Kovacs Hungarian Army Medical Corps
Dr. 1. PALYI
National Institute of Oncology,
Dr.s. Tisza Research Institute of Oncopathology,
Budapest, Rath Gy. u. 7/9, H-1120
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Metronidazole in the Chemoprophylaxis of
Colon and Rectum Operations

L.E. Szabo, F. Csikés, L. Helembai, J. Kabadi and A. Csiba

Department of General Surgery, Municipal Péterfy Street Hospital, Budapest
(Received February 18, 1981)

In the preparation of colorectal operations, beside the mechanical cleaning
of the bowels, orally administered metronidazole, acting on anaerobic bacteria,
was found to be highly effective. Compared to the controls, the drug considerably
reduced the number and severity of postoperative infections, and, consequently,
also the mortality. With metronidazole prophylaxis no wound suppuration indicat-
ing anaerobic infection was noted. The combined application of metronidazole
with some antibiotic acting on the aerobic bacteria of the intestinal flora resulted
in a significant reduction of postoperative infections.

The rich bacterial flora of the normal, and even more of the pathologic
colon, often causes infections in the course of operations on the colon and
rectum. The incidence of such infections is between 40 and 60% [4, 7, 11, 13,
23, 51, 54, 59]. In preoperative preparation the emptying and cleaning of the
bowels, and the reduction of their bacterial flora is an old problem. The tradi-
tional methods are purgation, enema, administration of chemotherapeutics
and antibiotics or of their combinations, and more recently a “complete wash-
ing of the bowels”. Nevertheless, a completely satisfactory method is still not
available.

The infectious complications after operations on the colon were earlier
attributed to aerobic, and the more severe infections mainly to Gram-negative
pathogens (E. coli, Klebsiella, Proteus, etc.). Non-sporular anaerobic strains
make up the major part of the bacterial flora of the colon [7, 16,45]. In recent
years several papers have been published on the importance of these strains
in postoperative infections [1, 3, 7, 8, 17, 25, 31, 33, 35, 40, 42]. In their preven-
tion those preoperative measures proved effective which reduced the anaerobic
bacterial flora of the colon and the possibility of infections caused by them.

The antibacterial effect of metronidazole was first reported by Flzy
and Csukas [19, 20, 21]. Based on their investigations, the drug used originally
for the treatment of vaginal trichomoniasis is now being applied with good
results in diseases caused by anaerobic bacteria [6, 7, 14, 22, 31, 37, 40, 42,
49, 50]. According to Nagy et al. [45], such treatment significantly reduces
the anaerobic flora of the colon and so it was obvious to apply the drug for
chemoprophylaxis of colorectal operations [2, 22, 34, 35, 37, 45, 57, 59]. In
this paper we shall report on our two-year experience in this field.
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Material and Method

Comparative tests were carried out on three groups of randomly chosen
patients prepared for colon and rectum surgery. There were 40 patients in
each group. They all were fed a low-residue diet since their admission and
only fluids on the day before the operation. On that day the bowels were
emptied by magnesium sulphate purgation and enemas which were continued
till clean water flowed out. Then, patients in Group | were given 5 g of neomy-
cin orally, those in Group Il before the operation and for three to four days
after it 0.50 g of metronidazole (Klion, Richter, Budapest) every eight hours,
and in Group Ill the same quantity of metronidazole plus 5 g of neomycin
on the day before the operation.

According to Graber et al. [26], 0.50 g oral doses are sufficient for chemo-
prophylaxis, but in the case of systemic anaerobic infection intravenous ad-
ministration will be necessary.

Table |
Distribution of patients according to sex, age and disease

Sex Age, years Malignant Benign
Group |
Women 23 51 to 81
Men 17 average 67.4 39 1
Total 40
Group 11
Women 16 29 to 88
Men 24 average 57.6 38 2
Total 40
Group 111
Women 19 41 to 84
Men 21 average 68.0 38 2
Total 40
Table |11

Localization of disease

Site Group | Group I Group 111
Ascending colon 7 7 n
Descending colon 12 16 12
Transverse colon 2 2 1
Rectum 19 15 16
Total 40 40 40
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The average age of the patients was almost the same (68 years) in Groups
I and 111, and about 10 years less in Group Il which included some young
patients. With the exception of a few cases (perforated diverticulum, megacolon,
rectovaginal fistula) the operation was indicated by malignant tumour (Table I).
The site of the tumour was in most cases the rectum. The incidence was lower
on the left than on the right side of the colon and lowest in the transverse
colon (Table II).

In all three groups three-fourth of the interventions were radical opera-
tions consisting in resection and anastomosis with abdominoperineal extir-
pation. In one-fourth of the cases palliative operations were performed: bypass
anastomosis, preparation and closure of colostomy (Table I11).

In cases of infectious complications antibiotics (penicillin, ampicillin,
tetracycline, gentamycin, cephaloridine, cephalothin, streptomycin) were
administered. In Groups Il and Il metronidazole treatment was continued
and drainage was applied. After establishing the antibiotic susceptibility,
aimed treatment was introduced.

Table III

Performed operations

Group | Group 11 Group 111
Radical
28 29 27

Resection -(- ileotransversostomy 5 8
Transverse resection 2 1 1
Resection {- transversosignioidostomy 2 3 2
Sigma resection 3 5 5
Hartmann’s operation 1 2 1
Colectomy -f- ileosigmoidostomy 1 - -
Resection —anterior section Dixon 2 2 1
Abdominoperineal extirpation 12 10 9
Gastrectomy  resection of splenic flexure — 1 —

Palliative
lleotransversostomy 2 9 2
Transversosignioidostomy 7 0 9
Closure of colostomy 2 3 -
Colostomy, sigmoidostomy 7 6 9
Total 40 40 40
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Results

The prophylactic efficacy of the various preoperative measures was
assessed by the comparison of postoperative wound and peritoneal infections
(Table TV). In Group | abdominal and peritoneal infections occurred in 15
cases (37.5%) of which four were serious subfascial suppurations and one fatal
sepsis starting from the abdominal wall. In Group I there were twelve (30%),
in Group 111 nine (22.5%) infections of the abdominal wall and the perineum,
but no serious subfascial infection was observed. In Group | four (10%).
in Group 11 three (7.5%) and in Group 111 two (5%) cases of peritonitis, ab-
dominal fistula or suture insufficiency occurred. The peritoneal symptoms
were assessed on the basis of susceptibility, fever, meteorism and atony,
bearing in mind the protracted ineffective bowel movements common after
colon operations. This siras observed in 14 (35%) cases of Group I, in 11 cases
(27.5%) of Group Il and six cases (15%) of Group Ill. The total number of
complications was 33 (82.5%), in Group I, and 26 (65%) and 17 (42.5%)
in Groups Il and 111, respectively. If we neglect the peritoneal symptoms on
the basis that they are somewhat subjective complaints, the other two complica-
tions occurred in 19 (47.5%) cases in Group I, in 15 (37.5%) cases in Group 11
and in 11 (27.5%) cases in Group Ill. In relation to the number of patients,
the overall number of infectious complications was higher, because abdominal

Table IV

Infectious postoperative complications

Complication Group | Group 1 Group 111

Suppuration

subcutaneous 4 i~ 5
Abdominal wound subfascial 4
sepsis 1 -
Perineal wound 6 6 4
Total 15 12 9
(37.5%) (30.0%) (22.5%)
Peritonitis
(diffuse, circumscript abscess, suture 4 3 2
insufficiency) (10.0%) (7-5%) (5.0%)
Total 19 15 1
(47.5%) (37.5%) (27.5%)
Peritoneal symptoms
(sensitivity, atony, meteorism. fever) 14 u 6
(35.0%) (27,5%) (15,0%)
Total 33 26 17
(82.5%) (65,0%) (42.5%)
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and perineal suppurations, peritonitis and perineal wound infections may have
occurred in combination in one and the same patient. In cases of infections
of the abdominal cavity, wound suppuration was not recorded separately as
it was considered a consequence of peritonitis.

The mortality data (Table V) show that after 87 radical operations in
Group | six, in Group Il five and in Group 111 four, thus a total of 15 (17.2%)
patients were lost. Wound infection caused the death of five patients (12.5%)

Table V

Mortality, cause of death

Mortality Total Group | Group 11 Group 111
Radical operations: 87 15 6 5 4
(17.2%)
Palliative operations: 33 33 5 2 4
(33.3%)

Cause of death

Circulatory failure - 2 1
Myocardial infarction - - R
Pneumonia —

Pulmonary embolism -

Renal failure - -

N )

= N

Tumour metastasis — 1 _ _

N
N

Peritonitis -
Infection of abdominal wound, sepsis — 1 — -

in Group I, of two (5%) in Group Il and of another two (5%) in Group IlI.
Of these we wish to mention separately a patient in Group | who died of sepsis
due to a grave abdominal wall infection. The age of the lost patients varied
between 58 and 82 years (average age 67.5 years). The relatively high mortality
after palliative operations can be explained with the greater inclination to
complications of elderly patients in poor general condition.

Apart from three patients who experienced nausea which ceased when
administration was discontinued, no side-effect was observed. The three
patients with nausea were not given further metronidazole and have therefore
been omitted in the evaluation.
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Discussion

After colorectal operations wound and intraperitoneal infections have
an incidence of 40 to 60% [4, 7, 11, 13, 23, 40, 51, 54, 59]. The pathogens are,
as a rule, facultative anerobic and Gram-negative aerobic pathogens but Gram-
positive organisms also occur [3, 16, 17, 25, 39, 45]. There is a significant
correlation between the bacteria isolated from the operated area and from the
infection, indicating that intraoperative bacterial contamination is an import-
ant factor in infection [7].

The development of postoperative infections depends upon a number of
factors in preoperative preparation, surgical technique and postoperative
treatment. In their prevention, reduction of the bacterial flora of the colon
is an important part of preparation. It is generally accepted that before elect-
ive operations a mechanical cleaning of the bowels somewhat reduces the
infectious complications, but the value of antimicrobial prophylaxis is disputed.
Parenteral antibiotic prophylaxis is usually rejected because of the risks
involved, while the effect of orally administered antibiotics is unsatisfactory
[9, 10, 12, 13 15, 24, 27, 29, 30, 32, 38, 39, 43, 46, 47, 48, 53].

In our material we found some symptoms indicative of peritonitis.
They ceased after conservative treatment, mainly (35%) in patients who were
given neomycin (Group 1); the incidence was 10% lower in the metronidazole
(1) group and 15% less when both metronidazole and neomycin were given
(Group 111). Suppurating abdominal and peritoneal wounds, as well as purul-
ence in the abdominal cavity, postoperative infection (47.5) and death (12.5%)
had the highest incidence among patients who had been given neomycin;
it was far lower in the groups which had received metronidazole (37.5% and
5%, resp.). The simultaneous administration of metronidazole and neomycin
was found the most effective. Compared to Group I, the number of infections
in Group 111 was 20%, of infections of fatal outcome 50% lower. Beside these
numerical data, the lesser severity of infections was considerable. Suppurat-
ing wounds indicative of anaerobic infection and accompanied by septic
fever, putrid pus and extensive tissue necrosis — one case of which ended in
death — occurred only among patients who had been given neomycin. None
of the patients administered metronidazole showed similar complications.
The wound infections of these patients were more superficial, milder and healed
a short time after exposure and the administration of supplementary anti-
biotics. This was confirmed by the number of average nursing days which was
20.8 in Group I, 18.4 in Group Il and 15 days in Group Ill.

Thus, metronidazole was found to be efficacious in the prophylaxis of
colorectal operations to prevent and reduce postoperative infections. In the
metronidazole groups the number of suture insufficiency and peritonitis
decreased and no severe suppuration pointing to an anaerobic infection was
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detected. On the basis of the symptoms and the results of supplementary
antibiotic therapy, the wound infections could be ascribed to Gram-positive
and Gram-negative pyogens. Metronidazole significantly reduced the incidence
and severity of postoperative infections even when administered alone, but it
seems desirable to apply the drug in combination with an antibiotic which
acts upon the aerobic bacterial flora. This was confirmed by the fact that pro-
pyhlaxis was the most effective when metronidazole was administered to-
gether with neomycin which in itself proved less effective than in combina-
tion.

Ouw trials currently in progress in which metronidazole is given in combi-
nation with an antibiotic more effective than oral neomycin, have raised the
hope that the number of postoperative infections can further be reduced.
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Metronidazol (Klion®) in der Chemopropliylaxe von Dick-
und Mastdarmoperationen
L. E. Szabs, F. Csikés, L. Helembai, J. KarAdi und A. Csiba
Bei der Vorbereitung von Dick- und Mastdarmoperationen hat sich — nebst

der Ublichen Darmreinigung — das auf die nichtsporadische, anaerobe Bakterien ein-
wirkende, oral verabreichte Metronidazol (Klion®) fiir &uBerst wirksam erwiesen. Im
Vergleich zu den Kontrollfallen wurden durch die Medikation die Zahl und die Schwere
der postoperativen Infektionen sowie die dadurch bedingte Mortalitdt in bedeutendem
MalRe herabgesetzt. Bei den Patienten, die Metronidazol-Prophylaxe erhielten, meldeten
sich keine, auf eine anaerobe Wundinfektion weisenden Wundeiterungen. Durch kom-
binierte Verabreichung von Metronidazol und eines, auf die aerobe Bakterien der Darm-
flora einwirkenden Antibiotikums, konnte eine weitere wesentliche Verringerung der
postoperativen Infektionen erzielt werden.

MprMeHeHWe MeTPOHMAA30M1a (KMOH) ANs XeMONPOMMNAKTMKXA MpU onepauusx
Ha TONICTOM W TOHKOW KMLLKax

N. 3. CABO, ®. YMKOLW, 1. XENEMBAW, N. KAPAON n A. YUABA

B noarotoBke K onepauusiM Ha TO/CTOW M TOHKOW KULLIKax, NOMUMO OBbIYHOTO MEXaHM-
UECKOT0 OUMLLEHWS KULLEYHUKE, CUMTAIOT 3P(EKTUBHLIM NEpopasibHOe MpUMeHeHUe MeTPOHUAA-
30/1a (K/MOHA), KOTOpbIi feliCTBYET Ha acrnoporeHHble aHaspoGHble GakTepuu. CPaBHUTENLHO C
KOHTPO/IEM 3TO CPEACTBO 3HAUMTE/bHO YMEHbBLUWIO YUCO MOCTOMEPATUBHBLIX UH(EKLUMIA, a Tak-
Xe UX TSHKEeCTb, 61arofaps 4YeMy CHU3MIACh CMEPTHOCTb. B cnydyae npoduiakTUKW MeTpo-
HWA30/10M He OTMEYa/I HETHOEHUS PaH, YKa3bIBAKOLLErO Ha aHa3pOGHYH paHeBYHD UH(EKLMIO.
OpnHoBpemeHHOe NMpUMeHeHe METPOHMAA30Na C AECTBYIOLIMM Ha a3pOBHYIO KMLLIUHYIO (opy
aHTUGUOTUKOM MPUBENO K AANbHENLLEMY CHUKEHUID YMc/ia MOC/eonepauyoHHbIX WH(EKLMWIA.
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Limb Circulation after Deep Venous
Thrombosis

F. Sorti, L. Soltész, Gy. Ungvari, L. Szravi and P. Gioviczki

Institute of Vascular Surgery, Semmelweis University Medical School, Budapest
(Received March 7, 1981)

The blood and oxygen supply of the limbs after deep venous thrombosis
and the mechanism of the changes in limb circulation were studied. After deep
venous thrombosis the circulatory disturbance develops progressively. The only
effective method for prevention of the pathologic changes is an early relief of the
venous obstruction.

Deep venous thrombosis in the lower limb is not a rare condition.
After thrombosis the venous occlusion causes a rise in venous pressure below
the occlusion and a failure of venous circulation develops. More than once
venous occlusion is followed by trophic disorders in the lower limb. Though
the clinical aspects of the disease are well known, there is but little informa-
tion about the changes in flow in the limbs, in the regulation of limb circula-
tion following venous occlusion.

We shall report in this paper on studies concerning the blood and oxygen
supply of the limbs after venous thrombosis and the mechanism of the change
of limb circulation.

Material and Method

Limb circulation was studied in 12 patients suffering from venous
occlusion in one of the lower limbs. In all these cases venous occlusion developed
after earlier deep venous thrombosis. The location and extension of venous
occlusion detected by phlebography was the femoral vein in 9 cases and the
popliteal vein in 3 cases. On the affected side the lower limb was considerably
thicker and oedematous. The average age of the patients was 48.5 years
(range 24-65 years), the sex distribution was 5 men and 7 women.

Limb circulation had to be tested to decide whether surgical or conserva-
tive therapy should be applied. Total limb blood flow was determined by the
venous dilution method [14].

Limb oxygen uptake was obtained from the product of limb flow and
the artei'iovenous oxygen difference. The oxygen content of the femoral artery
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and vein was determined from blood samples with the Kipp oxymeter. The
circulations of both lower limbs were tested; the values for the intact limb
served as control.

The mechanism of circulatory changes after venous occlusion was studied
in animal experiments. Thirty mongrel dogs of both sexes weighing 14 to 22 kg
were used in the experiments. To stimulate obstructed post-thrombotic circula-
tion in one of the lower limbs the femoral vein was ligated in the middle third
of the thigh. On the second or third day after ligation the limb was swollen
and venous pressure in that limb had considerably risen. An intact limb served
as control. Venous occlusion was confirmed phlebographically. The circulation
was studied on the 7th to 12th days after ligation.

Nutritive (skin and muscle) flow in the limb was measured in 14 animals
by Sapirstein’s method [11], cardiac output by the intravenous injection of
2 mg/kg of Evans blue. Blood samples were taken from the femoral artery
every second. Total limb circulation was measured on the basis of iliac venous
outflow. To test arteriovenous shunt circulation in 6 dogs the vessels were
filled with 5% polyvinylchloride through a cannula introduced into the
common iliac artery and the limbs were corroded by means of concentrated HCL

To study changes in microcirculation, samples taken from 16 animals
were fixed in formaldehyde and the frozen sections were subjected to benzidine
reaction. Specimens taken from both lower limbs were fixed in formaldehyde
and after staining with Mallory, azan, haemotoxylin-eosin, PAS or Prussian
blue examined under the light microscope. Results were evaluated by Student’s
one-sample t test; the control was always the intact limb.

Results

The effect on limb circulation of venous occlusion after deep venous
thrombosis is shown in Fig. 1

Fig. 1. Regulation of blood circulation after deep venous thrombosis. LBF = limb blood
flow; LAVO02= limb arteriovenous 0 2difference; L0OZ = limb 02 consumption
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xxx= P< 1%o0

Fig. 2. Limb circulation after ligation of femoral vein. TLBF = total limb blood flow;
MBF = nutritive muscle blood flow; SBF = nutritive skin blood flow

Fig. 3. Arteriovenous communication after ligation of the femoral vein. Polyvinyl chloride
injected into the arterial branch fills not only the limb arteries but penetrates the venous
trunks
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Under the effect of deep venous thrombosis, limb blood flow (LBF)
decreased slightly, but significantly. Oxygen consumption (LOZC) of the limb
with deep venous thrombosis decreased considerably and the limb arterio-
venous oxygen difference (LAVO2 diff.) was reduced. The results of dog ex-
periments are shown in Fig. 2, where the values for the limb with venous
occlusion are expressed in per cent of the same values for the intact limb.

After ligation of the femoral vein, total limb blood flow did not signifi-
cantly differ from the flow in the intact limb, but nutritive muscle (MBF)
and skin (SBF) blood flows were significantly reduced.

In addition, a significant change occurred in the microcirculation of the
ligated limb. Development and opening of arteriovenous shunts were observed
on the corrosion preparation of the affected limb. An arteriovenous communi-
cation of this type is shown in Fig. 3. The corrosion preparation was prepared
by filling the dog limb with polyvinyl chloride seven days after ligation of the
femoral vein. The efferent venous trunk filled directly from the arterial branch

Fig. 4. Venous stasis caused by ligation of the femoral vein. Benzidine reaction, 40 /un

section. In the upper part, specimen from normal limb. In the lower part, slide prepared

after ligation of femoral vein. The density of the vascular sections giving a positive
benzidine reaction increases after venous occlusion
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through the shunt. Histological examination after benzidine reaction showed
that ligation of the vein caused some interstitial oedema and considerable
venous stasis, as shown in Pig. 4.

Discussion

After venous thrombosis, blood flow from the area of the affected vein
is obstructed causing an increase in venous pressure distally from the occlusion.
When venous thrombosis extends to the area of the main collecting veins,
this being the well-known picture of deep venous thrombosis, there will be
a considerable venous stasis in the affected limb and limb oedema will develop
due to the venous insufficiency. Data are few concerning the modifications
of limb circulation and on its regulation after venous occlusion. According
to animal experiments, acute venous occlusion elicits a temporary but signif-
icant reduction in the quantity of blood flowing through the limb [1, 4, 7,
12, 13, 17, 18]. A decrease in the blood supply of the limb musculature after
deep venous thrombosis was observed in tests carried out on human subjects
[9, K.

The present results indicate that considerable changes occur in limb
circulation and its regulation after venous occlusion. According to our measure-
ments, venous thrombosis causes a slight reduction of limb blood flow. This is
probably due to the fact that as venous thrombosis spreads, as it usually
does, a longer area of the affected section is occluded than after its ligation,
so that effusion from the collateral veins meets a greater obstacle. This ex-
plains why in our animal experiments in which the femoral vein was ligated
there was no decrease in total limb flow, but this decreased significantly after
deep venous thrombosis. The most interesting finding was the development
of an arteriovenous shunt circulation after venous occlusion; the arteriovenous
oxygen difference decreased and nutritive blood flow was significantly reduced
in both the muscles and the skin. While, after venous thrombosis, total limb
flow was reduced only slightly, the reduction of limb nutritive flow was more
expressed. The formation of arteriovenous shunts was demonstrated by the
corrosion preparations. The specimens showed venous stasis and interstitial
oedema, and also indicated changes in microcirculation: in the oedematous
areas of the limb with venous occlusion, the major part of the capillaries was
compressed and narrowed while the efferent venous branch — mainly the
venules — were greatly dilated.

Some authors have already indicated that venous congestion causes the
opening of arteriovenous shunts. Cooke and Pilcher [3] and McLahlin [8]
observed a significant rise of skin temperature on the affected limb after deep
venous thrombosis. Imao [6] found in the congested limb a decreased capillary
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filtration and unchanged vascular resistance. Brookes and Sigh [2] ligated
the femoral vein of rats and rabbits and detected a shunt circulation be-
tween the epiphysis and metaphysis. In the course of the artériographie exa-
mination of 14 patients with venous occlusion, Haimovici [5] often observed
early filling in spots, indicating arteriovenous communications.

Arteriovenous shunts develop not only after venous occlusion. Lymph-
oedema may also lead to arteriovenous shunts [15, 16] but there is a significant
difference in the regulation of limb blood flow between lymphoedema and
deep venous thrombosis. In lymphoedema, total limb blood flow rises con-
siderably, by almost 60%, while nutritive blood flow is normal. On the other
hand, after venous occlusion, nutritive blood flow drops by 20%. The arterio-
venous oxygen difference decreases in the limb in both diseases. The special
development of limb circulation explains why trophic disorders on the limb
are rare in lymphoedema and frequent in venous thrombosis.

Though the mechanism of the changes in limb circulation accompanying
a venous occlusion is not quite clear, the present results and the pertaining
data permit to draw certain conclusions with respect to the origin of the circula-
tory changes. Venous occlusion causes a permanent increase in venous
pressure in the region below the occlusion and to bypass the occlusion a collat-
eral venous circulation develops. After an extensive thrombosis of the deep
veins the collateral circulation is usually insufficient to ensure an adequate
venous flow. As a result, venous stasis, oedema and a reduction of blood flow
develop in the lower limb. The permanently higher venous pressure will cause
the opening of short arteriovenous shunts (there are no data on the formation
of new shunts). The result is a reduction of nutritive limb blood flow, and of
the arteriovenous oxygen difference. The decrease in nutritive blood flow may
cause trophic disorders, mainly when the limb arteries, too, are affected (oblit-
erative arterial diseases) and the skin is tense because of the oedema.

After deep venous thrombosis the circulation in the limb deteriorates
progressively. The only effective means to prevent the pathologic changes is
the earliest possible treatment of venous thrombosis.
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Anderungen der Extremitatendurchblutung unter Wirkung des
Venenverschlusses, der Tiefvenenthrombose

F. Sorti, L. Soltész, Gy Ungvari, L. Sz1avi und P. Gloviczki

Bei 12, an einseitiger Tiefvenenthrombose leidenden Patienten wurden die durch
VenenverschluB bedingten Anderungen des Extremitatenkreislaufes mit der vendsen
Isotopen-Dilutionsmethode analysiert. Zwecks Ergdnzung der Humanuntersuchungen
wurde durch Unterbindung der einseitigen V. femoralis bei 30 Hunden einseitiger Dauer-
venenverschluf zustandegebracht. Bei einer Gruppe der Tiere (14 Hunde) wurde mittels
Verabreichung von 8Rb die nutritive (Haut, Muskel) Durchblutung der Extremitaten,
wdahrend bei der anderen Gruppe (16 Hunde) mit der Polyvinylchlorid-Auffillungs-
methode bzw. der Benzidinreaktion die Untersuchung der Extremitdten-Mikrozirkula-
tion stattfand.

Unter Wirkung der vendsen Dauerokklusion haben sich die totale Durchblutung
der Extremitaten nur kleingradig, die nutritive Durchblutung der Extremitaten dagegen
in bedeutendem Male verringert. Der Sauerstoffgehalt des vendsen Extremitatenbluts
stieg_an, wéhrend sich die arteriovendse Sauerstoffdifferenz der Extremitdten, wegen
der Offnung der arteriovendsen Shunts verringerte.

Die Entwicklung des arteriovendsen Shuntkreislaufs wurde mit Korrosions-
untersuchungen auch unmittelbar bestdtigt. Anhand der Versuchsergebnisse und der
diesbezliglichen Literaturdaten werden Reihenfolge und Pathomechanismus der sich
nach Venenverschlufl entwickelnden Anderungen des Extremitatenkreislaufs besprochen.
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M3meHeHWe KpOBOOOPALLEHNSI B KOHEYHOCTM MPU 3aKYMopKe BeHbl — [1ly60KOM
BEHO3HOM TpOm603e

®. WONTK, n. WONTEC, Ab. YHITBAPW, 1. CIABA n N. TNMOBULIKA

Y 12 6onbHbIX, CTpafatoLLyX OfHOCTOPOHHUM TPOMOO3OM /TyOOKUX BEH KOHEYHOCTW,
aBTOPbI M3y4a/n V3MEHEHVA KPOBOOOPALLIEHNS B KOHEYHOCTY, HACTYTiatoLLyie B OTBET HA BEHO3-
Hyt0 3aKyTiopKy. KpoBooOpallieHVe VCCTIEfoBa/M METOAOM PasBedeH A M30ToMa Npy BHYTPU-
BEHHOM BBefieHn. 11 AOMNOHEHUS KIMHWMYECKUX WCCIIEROBaHWM BbINOMHWIM OflbTbl Ha 30
cob6akax, y KOTOpbIX Bbi3bIBa/I OAHOCTOPOHHIOKO BEHO3HYHO 3aKYMOPKY MEPEBA3KON 6enpeHHoN
BeHbl Ha OfHOV CTOpPoHE. Y 14 >KVBOTHbIX BBEAEHVEM M30TOMa pg/ %Mﬂ V3MEPSNA HYTPUTUB-
HbI (KOXXa 1 MbILLIA) KPOBOTOK B 0GEVX 33HUX KOHEYHOCTSIX. cobaK M3yyanu Mvugo-
LIMPKYNSALMIO B KOHEYHOCTV METOLOM 3ar0/THEHUS MOMVBHIXIOPUAOM WK C TIOMOLLBHO GeH-
3MIMHOBOW PeaKLMN. . . .

Moz, BvsHVEM MPOAQ/DKUTE/ILHON BEHO3HOM OKK/THO3MM TOTa/TbHbIA KPOBOTOK B KOHEY-
HOCTU CHUXA/ICS /L B HEGO/BLLIOK CTEMEHW, HYTPUTVBHBIN YKe (MbILLLIA 11 KOXE) KPOBOTOK B
KOHEUHOCTY YMEHBLLIA/ICA 3HaUMTEbHO. CofiepkaHIie KVCMOPOLA B BEHO3HOI KPOBW KOHEYHOCTU
BO3pacTa/io, “apTepuaibHO-BEHO3Has PasHULA B COAEPAHUM KMCIOPOoaa YMeHbLLIWIACH BCres-
CTB/e OTKPbITUS apTEPVOBEHO3HbIX LLYHTOB.

Dr. Ferenc Sorti

Dr. Lajos Soltesz Institute of Vascular Surgery,
Dr. Gybrgy Ungvari Semmelweis University Medical School,
Dr. L&szl6 sziavi Budapest, Varosmajor u. 68, H-1122

Dr. Péter Giroviczki
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Elektrometrisclie Messungen (pH, pK) auf der
Organoberflache bei experimenteller Anderung
des Leberkreislaufes

A. Antal und J. Lantos

Institut fir Experimentelle Chirurgie der Medizinischen Universitat,
Pécs

(Eingegangen am 24. April 1981)

Bei 26 Hunden wurden auf der Leberoberflache die pH-Werte und die K+*
Konzentration kontinuierlich gemessen. Der A. hepatica-Ligatur zufolge erschie-
nen dieselbe pH-Verringerung und derselbe Anstieg der K +-Konzentration wie
bei der Unterbrechung des arteriellen und portalen Kreislaufs. Durch Reperfusion
wurden die beschriebenen Verdanderungen auch nach 45minitigern provisorischem
Kreislaufstillstand behoben. Durch Artérialisation der V. portae konnte die
Wirkung der A. hepatica-Ligatur akut abgewehrt werden.

D ie intrahepatische Verteilung des durch die Leber strdmenden arteri-
ellen und portalen Blutes gilt im wesentlichen fur geklart, obwohl sich betreffs
der Rolle der doppelten Kapillarisation im Stoffwechsel keine einheitliche
Meinung ausgebildet hat [3, 6, 10, 15]. Demnach scheint die weitere Unter-
suchung der Frage nicht nur von experimentell-pathologischer Sicht, sondern
auch im Interesse der exakten Durchfiihrung der extrakorporalen Leberperfu-
sion bzw. ihrer Auswertung aktuell zu sein.

Eine Mdglichkeit der direkten Untersuchung des Organstoffwechsels
bieten - unter Versuchsverhéltnissen - die elektrochemischen Verfahren
[5, 12]. Mit Hilfe der auf die Organoberflache angebrachten selektiven Elektro-
den konnen ndamlich der Druck des zur Verfugung stehenden Sauerstoffs, die
wichtigeren Parameter der Stoffwechselprozesse, pH oder irgendein indirekter
Indikator der Zellregulation, z.B. die Kaliumkonzentration laufend gemessen
werden. Durch die Befunde dieser Untersuchungen werden zur Charakterisie-
rung der arteriellen und portalen Kreislaufstérungen der Leber brauchbare
Daten geliefert [1, 13, 14].

In vorliegender Arbeit finden unsere auf der Leberoberflache mit pH-
und Kaliumelektroden wahrend der provisorischen Unterbrechung, Wieder-
herstellung und voriibergehendem Austausch des arteriellen und portalen
Kreislaufs ermittelten Daten eine Besprechung.
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Material and Methodik

Die Experimente wurden an 26, 12 bis 24 kg wiegenden Mischlingshunden
voi'lgenommen. 30 Minuten vor dem Eingriff erhielten die Hunde 0,03 mg/kg
Fentanyl, 1 mg/kg Droperidol und 0,05 mg/kg Atropin i.m.; nach der i.v.
Verabreichung von 20 mg/kg Hexobarbital-Natrium wurde endotracheal
intubiert, sodann mit einem Narkoseapparat Medimorph (Leipzig) ein ND -f0 2
Gemisch (3:1) beatmet und mit 0,25-0,3 mg/kg Tubocurarin relaxiert. Zwecks
Verhinderung der intravasalen Blutgerinnung wurde den Tieren auch 0,8 mg/kg
Heparin verabreicht.

Nach Medianthorakolaparotomie wurden je ein langer Abschnitt der A.
hepatica und der V. portae herausprapariert und ihr Kreislauf den Versuchs-
gruppen entsprechend reguliert. Zundchst wurden die MeRelektroden sorg-
faltig auf die ventrale, intakte Leberoberflache placiert. Zur Messung des
Gewebe-pH-Wertes diente eine dem prazisions-digitalen pH-Melgerdt Typ
RADELKIS OP 208 angeschlossene Glaselektrode vom Typ RADELKIS
OP 803 und zur Bestimmung der Kaliumkonzentration eine Kaliumelektro-
de vom Typ RADELKIS OP-K 71 11D, die einem Prazisions-pH-MeRgerét
vom Typ RADELKIS OP 205 angeschlossen war. Die Registrierung der
gemessenen Werte erfolgte mit einem Kompensograph vom Typ RADELKIS
OH 814/1. Die Elektroden wurden vor und nach dem Experiment mit einer
Prézionspufferlosung kalibriert. AuBer diesen Bestimmungen wurden auch die
Temperatur der Leberoberflache und die Kerntemperatur mit Hilfe von
Elektrothermometern gemessen. Zu Beginn der Versuche wurden ferner auch
die Sdure-Basen- und Elektrolytwerte bestimmt. Der zentrale Blutdruck wurde
wahrend der gesamten Versuchsdauer registriert. Bei der Auswertung wurden
nur die Daten jener Prédparate berlcksichtigt, deren arterieller Druckwert
zu Beginn Uber 11 pKa lag. Auf dieselbe Weise wurden auch die Ausgangs-
Blutgaswerte stabilisiert.

Versuchsgruppen

Gruppe I. Mit Hilfe eines rund um die A. hepatica gefuhrten Fadens
und eines Tourniquets wurde die arterielle Stromung provisorisch unterbrochen
und die Folgen des Kreislaufstillstandes sowie die der darauffolgenden Reper-
fusion registriert. Nach der Normalisierung der Werte kam es erneut zur Ab-
klemmung der Arterie (nach langer anhaltender Abklemmung konnten wir
nur eine Beobachtung vornehmen; 26 Falle).

Gruppe I1. Die provisorische Unterbindung der V. portae wurde ahnlich
wie in Gruppe | vorgenommen; die Dauer der Kreislaufunterbrechung betrug
30 und 45 Minuten. Wéhrend dieser Zeit entwickelte sich immer eine akute
portale Stauung (préportaler Block) (10 Félle).
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Gruppe I11. Unter denselben Versuchsverhaltnissen, wie bei Gruppe |1
wurde zwecks Behebung der portalen Stauung mittels eines silikonisierten
Kunststoffrohrs ein portofemoraler Shunt angelegt (3 Félle).

Gruppe IV. Der portofemorale Shunt funktionierte auch wahrend der
15-, 30- und 45minutigen Abklemmung beider Leber verlaufenden GeféRe
(A. hepatica und V. portae) (13 Félle).

Gruppe V. Portale Artérialisation : Aus einer systemischen Arterie wurde
das arterielle Blut mit Hilfe eines silikonisierten Kunststoffrohrs mit Hoch-
druck in den Stumpf der V. portae geleitet, wahrend sich zwischen dem distalen
Stumpf der V. portae und der V. femoralis ein Shunt bildete (5 Félle).

Die Auswertung der Ergebnisse erfolgte mit der /Zweistich probe.

Ergebnisse

Anhand der elektrometrischen Kontrollmessungen haben sich die Ober-
flachen-pH-Werte im Laufe der auf die Herauspréparierung der A. hepatica
und V. portae folgenden 60min(tigen Beobachtungsperiode, nebst intaktem
Leberkreislauf als stabil erwiesen (7,25%0,09).

In Gruppe | wurde die Wirkung der Arterienligatur untersucht. Die
pH-Werte haben sich in den ersten 5 Minuten nach der Ligatur ausgepragt,
sodann langsamer, aber laufend vermindert. Nach Losung der Ligatur horte
die Senkung des pH-Wertes rasch auf und zwar unabh&ngig davon, ob die
Kreislaufunterbrechung 5, 15, 30 oder 45 Minuten dauerte (Abb. 1).

In Gruppe Il wurde die Wirkung des Stromungsstillstandes der V.
portae untersucht. Die der Ligatur der V. portae zufolge bei dieser Gruppe
zustandegekommenen Anderungen schienen bedeutend zu sein. Unter Beriick-
sichtigung des durch die portale Stauung verursachten Blutvolumenmangels
und seiner Konsequenz, namentlich der Hypotension von Schokintensitét,
lieR es sich feststellen, daB die primare Ursache der beobachteten pH-Anderung
aller WahrscheinUchkeit nach die Verringerung der akuten arteriellen Perfu-
sion war (Abb. 2).

In Gruppe 111 wurde die Wirkung der Ligatur der V. portae unter Eli-
minierung des Blutdruckabfalls untersucht. Es zeigte sich, dal durch Ab-
klemmung der V. portae unter den gegebenen Verhaltnissen keine wesentliche
Verringerung des pH-Wertes herbeigefihrt wird (Abb. 3).

Die Totalischdmie der Leber geht dagegen mit ausgepragten Veranderun-
gen einher (Gruppe 1V). Unter Wirkung der provisorischen Ligaturen ent-
wickelten sich innerhalb der untersuchten Zeitintervallen markante, reversible
Veréanderungen (Abb. 4). Wie es aus den Abb. 1und 4 hervorgeht, besteht
zwischen den Wirkungen des totalen und partiellen (wenn nur die A. hepatica
abgeklemmt war) Kreislaufstillstandes (im Laufe der Vergleichung der in
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pH
5 15 30 ns 60 75min
n=26 22 10. U
nr= U 12 6 b

Abb. 1. Anderungen des Organoberflichen-pH-Wertes unter Wirkung der provisorischen

Ligatur der A. hepatica. A - = Kerntemperatur;-----------m-mmmmmm- Temperatur
der Organoberflache; B --------------- = Ligaturzustand;----------------m--oo- Reperfusions-
zustand

identischen Zeitpunkten irgendwelcher Untersuchungen beobachteten pH-
Werte) kein Unterschied. Die Wirkungen des Perfusions-Druckabfalls und der
mit Schockkreislauf einhergehenden V. portae-Ligatur sind einander &uRerst
ahnlich, d.h., daR die Verringerung der pH-Werte offensichtlich durch den
Mangel der arteriellen Perfusion verursacht wird.

SchlieBlich untersuchten wir bei Gruppe V die Reversibilitdt des totalen
Ischdmiezustandes mittels Perfundierung der V. portae mit arteriellem Blut.
Durch diesen Eingriff wurden die pH-Abnahme und die Erh6hung der Kalium-
konzentration (die sich in jeder Hinsicht den Vorangegangenen entsprechend
entwickelten) nicht nur behoben, sondern es kam sogar zur Normalisierung
der erwahnten Parameter (Abi). 5).
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Abb. 2. Wirkung der Ligatur und der Reperfusion der V. portae. Die Markierungen sind
dieselben, wie in Abb. I*
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Abb. 3. Wirkung der provisorischen Ligatur der V. portae ohne Stauung = Beginn der
Ligatur; Fall = Lésung der Ligatur. Fall a = ---------mmee—- R R — Fall
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Abb. 4. Wirkung der provisorischen Sistierung des Leberkreislaufs. Die Markierungen
sind dieselben wie in Abb. 1
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UmVval/l

pH

=5

Abb. 5. Wirkung der nach dminutiger Ischamie folgenden portalen Artérialisation = Li-
gatur der A. hepatica und der Y. portae; = Artérialisation der Y. portae

Beschprechung

Unsere Versuchsdaten liefern einen Beweis dafiir, dall zwischen der
aktuellen Gewebeperfusion der Leber und der auf der Organoberfliche meR-
baren Wasserstoff- und Kaliumionkonzentration eine enge Korrelation be-
steht — welche Feststellung mit den bei isolierter Rattenleber mit ahnlichen
Methoden ermittelten Daten von Hoper und Mitarb. [8] Ubereinstimmt.
Die Anderungen der sich auf Ischamie und Reperfusion beziehenden pH-
Oberflachenwerte zeigen eine groRe Ahnlichleit mit den bei ischamischen und
reperfundierten Nieren gewonnenen friiheren Daten [4]. Die im beobachteten
Zeitintervall als reversibel gefundenen pH-Anderungen sind mit den sich auf
die Ischdmietoleranz der Leber beziehenden Daten identisch [2, 9, 11].

Insofern nur die arterielle Stromung sistiert und die portale Zirkulation
ungestort ist, findet man dieselbe pH-Verringerung, wie beim VerschlulR beider
GefaBRe. Das bedeutet offensichtlich soviel, daR das in groen Mengen und uber
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einen bedeutenden Sauerstoffgehalt, aber mit niedrigem Druck strémende
portale Blut im Zellstoffwechsel bzw. in der Zellvolumenregulation eine nur
geringe akute Rolle spielt.

Nach der provisorischen Ligatur der V. portae melden sich entscheidende
Unterschiede davon abhéangig, ob vom hinter der Ligatur liegenden Gebiet
das stauende Blut abgeleitet oder nicht abgeleitet wurde. Die Stauung eines
bedeutenden Teiles der zirkulierenden Blutmenge hat ndmlich Blutmangel und
Blutdruckabfall zur Folge, wodurch die arterielle Perfusion verstdndlicher-
weise beeinflult wird. Die Hypotension herbeifiihrende Wirkung der portalen
Ligatur und so auch die Verringerung der arteriellen Perfusion konnen mit
einem portofemoralen Shunt vollkommen eliminiert werden, wéhrend dessen
sich nicht einmal die pH-Oberflachenwerte wesentlich &ndern. Durch diese
Beobachtung wird die primédre Rolle der A. hepatica in der Blutversorgung
unterstitzt.

Mit Hilfe der portalen Artérialisation konnen die Ausgangswerte des
Oberflachen-j)H-s und Kaliums normalisiert bzw. auf dem Ausgangsniveau
gehalten werden, welche Beobachtung einen Beweis fir die normale Funktion
des Leberzellstoffwechsels und der Regulation liefert. Dieser Befund scheint
die Ansicht jener Autoren zu unterstiitzen, laut derdie portale Artérialisation
die Leberstruktur zu schutzen vermag [7, 16].

Aus unseren Experimenten lassen sich folgende Konsequenzen ziehen:

1 Unter intakten Verhaltnissen wird der zum Leberstoffwechsel nétige
Sauerstoff durch die A. hepatica transportiert;

2. durch die Artérialisation der V. portae kdnnen die normale Konzentra-
tion des Oberflachen-pH-s und der Kaliumione akut gesichert werden.

Vorliegende Untersuchungen waren auf die Klarung der Einzelheiten
der von Richtung des portalen System her stattfindenden Sauerstoffversorgung
(Zusammenhdnge mit dem Blutdruck und dem Blutsauerstoffniveau) ge-
richtet.
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Electrometric Measurements (pH, pK) on the Surface of the Liver during
Experimental Changes of Hepatic Circulation

A.Antal und J. Lantos

In 26 dogs, pH and K +-concentration measured continuously on the surface of
the liver. The same decrease of pH and increase of the K +-concentration was found after
ligation of the hepatic artery as when arterial and portal circulations were suspended.
Reperfusion restored normal conditions even after 45 minutes of circulatory arrest.
Arterialization of the portal vein abolished the effect of the ligation of the hepatic artery.

JnekTpoMeTpuyeckoe namepeHne pH n pK Ha NOBEPXHOCTM OpraHoB npwu
9KCMNEPUMEHTA/IbHBIX U3MEHEHUSIX KPOBOOGpaLLeHNs1 B NMeyeHu

A. AHTAN u W. IAHTOLW

B 26 3KcrepuMeHTax Ha cob6akax aBTOPbl HEMpPepbIBHO W3MEPANU 3N1eKTPOMETPUYECKUM
MeTo0M PH 1 KOHLEHTpaLUMIO NOHOB Kaius Ha MOBEPXHOCTM MedeHu. Mocne NepeBs3Ku noyeu-
HO apTepun Ha6MAANOCL TAKOE Xe YMeHbLUeHMe 3HaueHus pH 1 yBennueHne KOHLUEHTpaLyum
K+, Kak 1 BO BpeMs MpeKpalleHns apTepuanbLHoOro 1 nopTanbHoro KposoobpatieHus. MosTop-
Hble Mepdysnuy nocne BPeMEHHON — faxke 45-MUHYTHON — OCTAHOBKM KPOBOOGPALLEHNS HOp-
Manu3oBann pasBUBLUMECS W3MEHeHWs. ApTepuanusauus nopTanbHOA BeHbl 6bina CNocoGHa
MOMEHTaNbHO NPeAoTBPaTUTL BO3AENCTBME NUTATYpPbl MEUYeHOUYHON apTepun.

Dr. Andrds Antal Institut fir Experimentelle Chirurgie der
Dr. JAnos L antos Medizinischen Universitat, Pécs,
Kodaly u. 20, H-7643
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Angioneurotisclies Odem
Hypokomplementamie bei Schilddriisenkarzmom

K.Vattent,1J. Fehér,2 Anikd Somogyi2 und Agnes Jods3

I. Chirurgische Klinikl, I1l. Medizinische Klinik2 und |. Pathologisch-Anatomisches
Institut3der Medizinischen Universitdt Semmelweis, Budapest

(Eingegangen am 13. August 1981)

Nach Erlauterung der Atiologie und der Symptome des mit der Stérung
des Komplementsystems einhergehenden angioneurotischen Odems und der
malignen Tumoren wird betont, da sich nach der chirurgischen Entfernung der
bosartigen Geschwulst der pathologische Komplementspiegel normalisieren und
das angioneurotische Odem ausheilen kann. Im dargestellten Fall wiesen auf die
Anwesenheit des Schilddrisenkarzinoms das angioneurotische Odem, die Stérung
der Komplementkomponenten und die mit Schilddriisenszintigraphie beobacht-
bare Abweichung hin. Nach der Thyreoidektomie waren die klinische Heilung
des angineurotischen Odems und die Normalisierung der Storung des Komplement-
komponenten zu verzeichnen. Der dargestellte Fall ist ein Uberzeugendes Beispiel
daflir, daB im Hintergrund des erworbenen angioneurotischen Odems nebst
lymphoproliferativer Krankheit, Autoimmunkrankheit oder Mastdarmkrebs
auch ein Schilddrisenkarzinom stehen kann.

D as sowohl in angeborener, als auch in erworbener Form bekannte
angioneurotische Odem ist eine mit der Stérung des Komplement- und Pro-
tease-Inhibitorsystems und konsekutivem akuten Odem einhergehende Krank-
heit [3, 9, 21]. Was die klinischen Symptome anbelangt, ist das erworbene
angioneurotiscne Odem der hereditaren Form &hnlich, das ersterwahnte
Krankheitsbild ist aber nicht erblich, und in der Anamnese des Patienten
kénnen haufig irgendeine Allergie oder eine andere Krankheit nachgewiesen
werden. Das klinische Bild beider Formen ist durch periodisch zurlickkehrende,
6-24 Stunden lang anhaltende, ein akutes Odem der subakutanen Gewebe,
des hinteren Rachens und der Atemwege herbeifihrende, akute Symptome
charakterisiert [1, 6, 10, 11, 14, 18]. Bei der sog. abdominalen Form des angio-
neurotischen Odems dominieren die durch das Odem der Darmschleimhaut
bedingten Symptome, sowie Brechreiz, Erbrechen, Bauchschmerzen und lleus
[2, 18, 20].

Ein weiterer, gemeinsamer, charakteristischer Zug der beiden angio-
neurotischen Odemformen manifestiert sich darin, daR sich unter den Komple-
mentkomponenten der Spiegel des Cl-Esteraseinhibitors verringert [14, 17,
20], was die Aktivierung der Cl Komplementkomponente und die gesteigerte
Verwertung der Komplementkomponenten C2 und C4 zur Folge hat [12, 15,
16]. Fur die Entwicklung der Symptome sind die aus der Komponente C2
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freiwerdenden vasoaktiven Polypeptide verantwortlich. In den vergangenen
Jahren machten einige Autoren darauf aufmerksam, dall das erworbene an-
gioneurotische Odem und maligne Tumoren auch gleichzeitig Vorkommen
konnen [1, 5]. Weitere Mitteilungen berichteten dartiber, daB sich bei den
Autoimmun- und Tumorkranken auch der Spiegel des Komplementkomponen-
ten C3 &ndert [8, 22]. Ein angioneurotisches Odem wurde bei lymphoprolifera-
tiven Erkrankungen (Lymphosarkom, Myelofibrose, chronisch lymphatische
Leukamie), systemischem Lupus erythematosus und sonstigen Gammopathien
beobachtet [3, 4, 7, 8, 17, 21, 24, 25].

Die Leitsymptome, die unsere Aufmerksamkeit im dargestellten Fall
auf die Mdglichkeit einer malignen Tumorkrankheit lenkten, waren das angio-
neurotische Odem und die pathologische Anderung des Komplementkomponen-
ten-Spiegels. Die komplexen klinischen, immunologischen und Isotopenunter-
suchungen wiesen auf eine Schilddriisenkrankheit hin, wahrend die tumorosé
Infiltration des Prozesses anhand der Aspirationszytologie diagnostiziert wer-
den konnte. Die im Besitz des Befundes durchgefiihrte totale Schilddriisen-
exstirpation war erfolgreich, das angioneurotische Odem horte auf und der
Spiegel der Komplementkomponenten normalisierte sich.

Falldarstellung

In der Anamnese der 43jahrigen Patientin J.P. kamen Varizektomie,
Kaiserschnitt, Lungen- und Lungenfellentzindung vor, wahrend aus ihrer
familidren Anamnese das Asthma bronchiale des Vaters hervorzuheben ist.

Die etwa 4 Monate vor der stationdren Aufnahme aufgetretenen unange-
nehmen Erscheinungen - symmetrische Anschwellung und Rote der periorbi-
kularen Regionen, dunkelrote Hautverfarbungen, Ermudbarkeit, Herzklop-
fen, anfallartiges spastisches Schweratmen - veranlaRten Patientin ihren
Arzt zu konsultieren. Davon ausgehend, dall es sich um allergisch bedingte
Beschwerden handelt, wurde ihr bei dieser Gelegenheit eine Prednisolon-
Kur verordnet. Die Beschwerden, die Hautsymptome inbegriffen, zeigten
eine vorubergehende Besserung. Die Klinikaufnahme erfolgte zwecks Klarung
des allergischen Ursprungs.

A ufnahmezustand

Physikalische Untersuchung: Fettsucht. Die Haut beider geschwollenen
Augenlider ist dunkelrot. Uber den Lungen Zellatmen, Pfeifen und Giemen;
keine HerzvergroRerung, reine Herzténe. Puls: 80/min, normal; BR: 160/
100 mm Hg. Weicher, gut palpierbarer Bauch, geheilte Narbe einer unteren
Medianlaparotomie. Leber und Milz nicht palpierbar. Nervensystem: mé&Riger
Exophthalmus, regere Sehnenreflexe.
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Thoraxrdntgen: Normale Zwerchfellbewegungen, der linke Zwerchfellbogen
ist lateral- und dorsalwarts hochgezogen; im Sinus ein querfingerbreiter, sich
der Thoraxwand entlang verselimalender Pleuralschatten. Im linken Hilus
einige kleinere, kalkige Lymphknoten. Porm und GroRe des Herzens, Aorta
und Retrokardium entsprechen der Norm.

Magen-Darmréntgen: Ungehindertes Schlucken, Verlauf und Weite des
Osophagus sind normal, die Konturen intakt. Guter Tonus des hackenformigen,
hoch im Epigastrium liegenden Magens.

Irrigoskopie: Das Kolon kann restlos aufgefillt werden. Auf dem abora-
len Abschnitt des Sigmas, das eine lange sich kranialwérts beugende Schlinge
bildet, kann wahrend der Auffullung maRige Irritation beobachtet werden.
Normale Anordnung, intakte Konturen der Gedarme.

Rektale Digitaluntersuchung: negativ.

Rektoskopie: Bis 22 cm kann das Instrument ungehindert eingefiihrt
werden, keine organischen Veranderungen.

Gynékologische Untersuchung: Innere und &ufere Genitalien sind normal,
Portion: 0.B.

Laboruntersuchungen: Harn: spez. Gewicht: 1016-1022, Eiweil3: negativ,
Sediment: vereinzelte Leukozyten, VDRL: negativ.

Blutsenkungsgeschwindigkeit: 16 mm/St, Hgb: 8,8 mmol/1, Leukozyten-
zahl 8300, qualitatives Blutbild: keine Abweichung. Blutzucker: 4,5 mmol/1,
Serum-Bilirubin: 16,6 /urol/1, Serum-Natrium: 136 mmol/l, Serum-Kalium:
49 mmol/l, BUN 4,3 mmol/l, Kreatinin-Clearance: 1,56 ml/min, Serum-
Kreatinin: 74 pmol/1, Serum-Gesamteiweil}: 76 ¢/1, Serum-Cholesterin:
4,5 mmol/l, Serum-Triglyzerid: 1,53 mmol/1.

Bencard-Prick-Tests: a. sehr stark positiv (+ + + +): B2 (Gras) und
A3 (Getreide), b. positiv (+): 14 sonstige Tests. Immunkomplex: negativ,
Kryoglobulin: negativ.

EKG: Sinusrhythmus, vertikale R-Achse.

Komplement- und Eiweiuntersuchungen: siehe Tabellen | und II.

Tabelle |

Ergebnisse der Komplementuntersuchungen

Préoperativ Postoperativ Normalwert
Gesamt-
komplement 87,0 CHjIml 72 CH&OYml 48- 103 CHYmI
C4 33 300 CHe3/ml 88 000 CH6ImI 5000-7000 CHe&s/T1
C3 40 mg/dl 71 mg/dl 70- 180 mg/dl
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Tabette Il

Mengen der Se-EiweilRe

Postoperativ Préoperativ
Se-Gesamteiweild 72g/1 74 g1
Elfo-Albumin 46 g/dl 45 g/dl
Alfa-1-Globulin 2 g/dl 2 g/dl
Alfa-2-Globulin 12 g/dl 12 g/dI
Beta-Globulin 5+ 13 g/dl 5+11 g/dl
Gammaglobulin 22 g/dl 23 g/dl
Immunglobuline IgA 128 mg/dl 112 mg/dl
1gG 1800 mg/dl 1600 mg/dl
IgM 140 mg/dl 124 mg/dl
Coeruloplasmin 28 mg/dl 27 mg/dl
Alfa-2-Makroglobulin 385 mg/dl 322 mg/dl
Beta-I-C Globulin (C3 Komp.) 54 mg/dl 103 mg/dl
Transferrin 340 mg/dl 348 mg/dl
Haptoglobin 184 mg/dl 177 mg/dl
Orosomukoid 102 mg/dl 97 mg/dl

Isotopen Untersuchung der Schilddrise:
1 Jodumsatz
a. Jodaufnahme nach 2 Stunden 21%
nach 5 Stunden 32%
nach 24 Stunden 43%
nach 48 Stunden 33%
b. 48stiindige Serumaktivitat: 1,25Dosis % 1,zu80% EiweilR gebunden.

2. T-3-Aufnahme: 0,91

3. T-4-RIA: 77 nmol/1

4. Szintigraphie: s. Abb. 1

Aspirationszytologie: maRig polymorphe, stellenweise ausdriicklich aty-
pische Drisenepithelzellen. Malignitdt wahrscheinlich (Onkopathologisches
Forschungsinstitut, Dr. Gabor).

Anhand der angefuhrten Untersuchungsergebnisse wurde Patientin
zwecks Durchfuhrung der Thyreoidektomie in die I. Chirurgische Klinik der
Medizinischen Universitdt Semmelweis verwiesen.

Aufnahme: 6.1.1980, Entlassung: 19.1.1981.

Diagnose: Schilddriisentumor, angioneurotisches Odem.

Operative Vorbereitung : Diazepam, Clemastin, Diaphyllin, Ca-Thenalidin,
Plummersche Vorbereitung, Vitamin-C, Heparin sc.

Narkose: Intratracheal Lachgas -+ 02

Acta Ohirurgica Academiae Scientiarum Hungaricae 23, 1982



K. Valient und Mitarb. : Angioneurotisches 6dem 167

Abb. 1. Schilddrisenszintigraphie vor und nach der Thyreoidektomie. a. Schilddrise
mit breiterem Isthmus, inhomogene Aktivitatsverteilung, verringerte Aktivitat im linken
Lappen. 6. Keine bewertbare Aktivitatsaufnahme im Bereich der Schilddrise
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Abb. 2. Histologisches Bild des follikularen Karzinoms, a. Ubersichtsbhild (Ham.-Eo.
X25). b, Atypische follikulare Epithelzellen, unter den Epithelelementen intensive
rundzeilige Infiltration (Ham.-Eo. X 62)

Operation: totale Thvreroidektomie am 13. 1 1981.

Kragenschnitt nach Kocher. Die kurzen und langen Halsmuskeln werden
in der Mittellinie ohne Durchschneiden getrennt; aus einem der in den Schild-
drisenlappen palpierbaren, zahlreichen harten Knoten wird Material ent-
nommen.

Gefrierschnitt : follikuldres Karzinom.

Nach beidseitiger Unterbindung und Durchtrennung der A. thyreoidea
superior werden die A. thyreoidea inferior, die Nebenschilddriise sowie die
extrakapsulér verlaufenden Fasern freigelegt. Isthmisierung in der Mittel-
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linie und Totalexstirpation der Schilddriise. Vereinigung der Halsmuskeln,
Saugdrainage, Platysma-Naht, Klammern, Verband.

Histologische Diagnose: Carcinoma folliculare glandulae thyreoidae (Dr.
Jobs). In Lappen gegliedertes Tumorgewebe mit follikularer Struktur. Die
Follikel sind mit atypischen Epithelzellen ausgekleidet. Im Lumen tritt stellen-
weise eosinophile, homogene Substanz in Erscheinung, an anderen Stellen sind
die Lumina eng und enthalten kein Sekret. In dem die Substanz zergliedernden,
in unterschiedlichen Mengen beobachtbaren Gewebsstroma ist rundzeilige
Infiltration ersichtlich und auch im Tumor sieht man eine fokale bzw. diffuse
lymphoidzellige Infiltration (Abb. 2).

Postoperativer Krankheitsverlauf-. Nach dem Eingriff wurde Patientin in
geregeltem Kreislauf- und Atmungszustand zuerst in der Intensivstation
gepflegt. Therapie: Taglich 3-mal Dihydroergotoxin (Redergam)-Cocktail,
(Plummersche Ldsung in abnehmenden Dosen, Ca-Sandosten, zwecks Throm-
boseprévention 2X5000 IE Heparin sc. Sobald ihr Zustand es zuliel3, erfolgte
die Verlegung der Patientin in die Abteilung fir Allgemeinchirurgie und spéter,
nach Wundheilung per primam und Entlassung der Patientin, in geheiltem
Zustand, zwecks weiterer Behandlung und Durchfihrung der Kontroll-
untersuchungen in die Il11. Medizinische Klinik.

Besprechung

Die ersten Beschreibungen des angioneurotischen Odems stammen aus
1872 und 1888 aus der Feder von Quincke [10] und Osler [23]. Landerman [19]
stellte anhand der Analyse des Schrifttums fest, dal die Mortalitat des Krank-
heitsbildes zwischen 15% und 30% liegt. Die Geschlechtsverteilung zeigt
keine nennenswerten Unterschiede. Im Pathomechanismus der Krankheit
spielen der verringerte Komplementkomponenten-Spiegel und die Stdrung
des Protaease-Enzymsystems eine wichtige Rolle. Die jlingsten Literatur-
angaben wiesen auf den zwischen den malignen Tumoren und den angioneuro-
tischen Odem bestehenden Zusammenhang hin [3, 5]. Im dargestellten Fall
waren es ebenfalls das angioneurotische Odem und die Abweichung der Kom-
plementkomponenten, die den Verdacht eines bdsartigen Tumors erweckten.
Die Tatsachen, dalR nach der chirurgischen Entfernung die klinischen Sympto-
me des angioneurotischen Odems aufhorten, sich der pathologische Spiegel der
Komplementkomponente C3 normalisierte und auch der C4 Spiegel anstieg,
bekréftigen ebenfalls die Mdéglichkeit eines Zusammenhanges zwischen Tumor
und angioneurotischem Odem. Bei unserer Patientin vermochten wir den
Mangel des Esterase-Inhibitors Cl nicht nachzuweisen, welcher Umstand da-
flr spricht, daB es sich in diesem Fall um die erworbene Form des angio-
neurotischen Odems handelte; dies dirfte als eine Teilerscheinung der durch
das Tumorgewebe ausgeldsten Immunantwort betrachtet werden.
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Mit der Darstellung unseres Falles wollten wir darauf aufmerksam
machen, daR im Hintergrund des angioneurotischen Odems auch ein Schild-
drisenkarzinom stehen kann, dessen Verifizierung oder AusschlieBung eine
vorrangige Aufgabe bedeutet.
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Angioneurotic Oedema and Hypocomplementaemia in Patients
with Thyroid Cancer

K. Yaltlent,J. Fehér, Aniké Somogyi and Agnes Joos

The combination with a malignant tumour of angioneurotic oedema (AJS’O)
elicited by a disturbance of the complement system was studied. After surgical removal
of the tumour the pathologic complement component level may become normal and the
angioneurotic oedema may disappear. In the reported case an angioneurotic oedema,
the disturbance of the complement component and scintigraphic deviations of the thyroid
suggested the presence ofa thyroid carcinoma. After thyroidectomy the AKO disappeared
and the complement component returned to normal. This case draws attention to the
possibility that, beside lymphoproliférative and autoimmune diseases and cancer of the
rectum, carcinoma of the thyroid may also be in the background ofangioneurotic oedema.

KnuHunyeckas KapTHa aHrMoHEeBPOTUYECKOro OTeKa H rurnokoMniemMeHTeMns
Y BOJIbHbIX C Kapuleowlon LLI,I/ITOBVI,EI'HOI\/JI Xenesbl

K. BAJUIEHT, V. ®EXEP, AHNKO LLOMOAW n ArHELL AOOLLI

ABTOpbl aHaNM3NPYHT BCTPEYaeMOCTb aHTMOHEeBpOTMUeckoro oTeka (AHO) u 3noka-
YECTBEHHbIX OMYXO0/Nieil, COMPOBOXAAMLMXCA HapYWeHUS MU B KOMMIEMEHTapHOW CUCTEME.
Moka3blBalT, YTO, MOC/E XMPYPrMUYECKOro yaneHus 310Ka4eCTBEHHOMW ONyX0onuW, YypoBeHb Narto-
NOTNYECKOro KOMMIEMEHTAPHOT0 KOMMOHEHTA MOXeT HOPMaNn30BaTbCsA, OTEK MOXET UCYE3HYTh.
B maTteprane aBTOPOB Ha HanMyue paka LMTOBUAHON Xenesbl 06paTUAM BHUMaHWUE Crefytolne
MOMEHTbI: aHTMOHEBPOTUYECKNI OTEK, HapyLUeHNe KOMMIEMEHTapHOrO KOMMNOHEHTA U OTK/OHE-
HUS Ha CUMHTUrpaMme LWWMTOBWUAHON Xenesbl. Mocne onepayuun Tupeougektommn AHO KAWHW-
UECKM MpoLLesl, HOPMannM30Baacs KOMMIEMEHTAPHbIA KOMMOHEHT.

Coo61as 0 cBOMX HabnOAEHUsAX, aBTOPbl 06pallalT BHYMaHWe Ha TO, YTO, Ha 3afHeM
nnaHe npuobpeteHHoro oteka (AHO), BO3MOXHbI AuMdonponudepaTMBHoe 3aboneBaHue wu
ayTOMMMYHHas 60M1e3Hb, NpU pake NPSAMOIA KUMKW MOXeT UMETbCS U KapLuToMa WUTOBUAHOM
Xenesbl.
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Transvesikale Prostatektomie und ihre
Komplikationen

P. Magasi, B. Ruszinké und A. Végh

Urologische Klinik des Institutes fiir Arztliche Fortbildung
(Eingegangen am 17. September 1981)

Es werden 750 transvesikale Prostatektomien und ihre Komplikationen
ausgewertet. Da die Methode zur Entfernung der mehr als 30 g wiegenden Adenome
verwendet wird, sind die Bestimmung der GréRe des Adenoms und seines Ver-
haltnisses zu den umgebenden Organen von Wichtigkeit. Die Verringerung der
Zahl der Komplikationen sowie die verkiirzte Operations- und Pflegedauer werden
der modifizierten chirurgischen Methode zugeschrieben; darunter werden die den
Rand des Prostatabettes zusammenziehende fortlaufende, blutstillende multi-
filamentsynthetische Naht, der 3-Wege-Spiilkatheter dessen Ballon in die Blase
eingefihrt wird, die Blasenspilung im geschlossenen System, die Mobilisierung
des Patienten am ersten postoperativen Tag, die Verwendung sich resorbierender,
synthetischer Nahte und die Frihentfernung des Katheters verstanden. Bei der
Herabsetzung der Komplikationen spielt auch die entsprechende Anésthesie eine
bedeutende Rolle.

Zur chirurgischen Losung der 30-40 g wiegenden oder schwereren
Blasenhalsadenome wird auch heute noch am h&ufigsten die transvesikale
Prostatektomie gewahlt. Der Wert der nahezu 100 Jahre bekannten Opera-
tionsmethode wurde durch die von uns entwickelte, sich in der Verkiirzung
der Operationsdauer, der postoperativen Hospitalisationszeit bzw. der Ver-
ringerung der Komplikationen manifestierenden Modifikation erhoht [7, 8, 18].

In Anbetracht dessen, daR die transvesikale Prostatektomie an unserer
Klinik nur zur Entfernung der groRBen Blasenhalsadenome eine Anwendung
findet, trachten wir samtliche Mdglichkeiten, die sich zur Bestimmung der
GrolRe des Adenoms und seines Verhdltnisses zu den umgebenden Organen
eignen, auszunitzen. Der GroRe des Adenoms wird bei der Auswahl der
Operationsmethode auch von anderen Autoren eine Bedeutung beigemessen
[15], d.h., daR

1. die Adenektomie im allgemeinen im Palle von mehr als 3 cm langen
bzw. mehr als 30 g wiegenden Adenomen und

2. die TUR zur Entfernung von Adenomen Kkirzer als 3 cm und von
weniger als 30 g Gewicht herangezogen wird.

Obwohl mittels rektaler Palpation der hintere und Seitenlappen der
Prostata gut abgetastet werden konnen, bietet die Untersuchung betreffs
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der GroRe des kranialen, sich blasenwarts erstreckenden Abschnitts keine
Aufklarung. Zur Eliminierung dieses Mangels wurden in Zusammenarbeit
mit unserem Réntgenologischen Institut die ProstatagroRe bei je 20 randomi-
sierten Patienten mit Komputertomographie sowie mit Sonographie bestimmt
und die Ergebnisse miteinander verglichen. Durch die Komputertomographie
wird der beliebige Durchmesser des Querschnitts des Prostataadenoms be-
stimmt; das Verfahren ist der Sonographie insoweit tberlegen, dall mit seiner
Hilfe sowohl die Entfernung zwischen zwei beliebigen Punkten des Adenoms
als auch die Lange der Strecke bestimmt werden kann, die zwischen der kno-
chernen Wand des kleinen Beckens und dem Adenom liegt. Kalis und Mitarb.
[14] bestimmten, mit Hilfe der Gammakamera auch die Harnretention; ihre
postoperativ genau durchgefiihrten Messungen sprachen fiir die ZuverlaBlich-
keit der Sonographie. Auch Harada und Mitarb. [10] berichteten tber die Vor-
teile der transrektalen Ultraschalluntersuchung: benigne Hyperplasie konnte
mit 91%, Karzinom mit 84%iger Genauigkeit diagnostiziert werden und es
gelang ihnen auch die Prostatasteine sichtbar zu machen. So halten sie die
Sonographie auch zur intraoperativen Kontrolle der TUR und der Kryokaustik
als geeignet.

Die ProstatagrofRe kann auch mit Isotopen bestimmt werden [23]. Die
markierte Substanz erscheint bei Normalpersonen, hyperplastischen und
karzinomatdsen Patienten sowohl in der Prostata als auch in der Leber. Bei
unseren Patienten findet diese Methode keine Anwendung.

Durch die Infusionsurographie werden bereits indirekte Aufklarungen
betreffs des vergrofierten Prostataadenoms geliefert, wir greifen aber zu diesem
Verfahren eher zwecks Diagnostizierung von Hohlsystemanomalien. In Uber-
einstimmung mit den Daten mehrerer Autoren [3, 19] betrug die Prozentzahl
der von uns gefundenen verschiedenen Anomalien 18,2 bis 20,1%.

Die Zystourethroskopie eignet sich zur Beurteilung der Lange der Pars
prostatica und des rdumlichen Aufbaus der Prostata. Wir indizieren jedoch
diese Untersuchung nur dann, wenn sich der Verdacht irgendeiner sonstigen
Blasenkrankheit erhebt [2, 21].

Bei den Patienten, die seit Jahren an schweren dysurischen Beschwerden
bzw. Retention leiden, ist eine Zystometrie erforderlich. Die Untersuchung
gibt Aufklarungen Uber den Zustand der Blasenmuskulatur und informiert
dariiber, ob postoperativ eventuell dysurische Beschwerden bzw. partielle
Retention Zuriickbleiben [16]. Die bei 24 Patienten gefundene Detrusorinsta-
bilitat und die in 5 Fallen festgestellte Hypotonie boten eine Erklarung fur die
postoperativen Beschwerden.

Nachdem die Untersuchungsdaten ausgewertet wurden, findet die
Operation statt.
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Operationsmethode

Wir wenden die von De la Pena und Alcina [5] und Hencz [12] ent-
wickelte und von uns modifizierte Methode an. Nach Freilegung der Blasen-
kuppel wird die Blase mit einem Querschnitt gedffnet, rund um das Orificium
internum ein Schnitt gefihrt, das Adenom ausgeschélt und entfernt. Die
venodse Blutstillung erfolgt mit einer Blase und Prostatabett voneinander
hermetisch agrenzenden fortlaufenden, sich nicht resorbierenden, syntheti-
schen Multilamentnaht, die auf die Bauchwand ausgefiihrt und Uber dem
Tampon verknotet wird [18]. Diese F&den besitzen eine grofle ReiRfestigkeit,
sie sind biegsam und passen sich den Geweben gut an; Fadenbriiche waren in
keinem der 750 operierten Félle zu beobachten. 4-6 Stunden nach dem Ein-
griff wird der Faden gelockert, da eine langer als 24 Stunden dauernde Zu-
sammenziehung zur Blasenhalsnekrose und spéter zur Striktur fihren kann.
Am ersten postoperativen Tag wird nebst Blasenspulung im geschlossenen
System der Faden entfernt.

Zur Stillung der arteriellen Blutungen kamen stets synthetische, sich
resorbierende Faden bzw. Polyglykolsédure (Dexon®) oder Polyglaktin 910
(Vicryl®)-Néhte zur Anwendung, weil durch sonstige Fdden mitunter ent-
ziindliche Reaktionen, Steinbildung und fallweise Vernarbungen verursacht
wurden. Diese Verédnderungen vermochten wir auch in unseren an Kaninchen-
blasen durchgefiihrten Experimenten nachzuweisen. Die Blase wird mit sich
resorbierenden Faden und Tabakbeutelnaht verschlossen. Der Patient wird
am ersten postoperativen Tag mobilisiert, der Katheter am 4. Tag entfernt.

Klinische Daten

Mit der dargestellten Methode wurden zwischen September 1972 und
Mai 1981 750 Patienten operiert. Dar jingste Patient war 52jahrig, der Alteste
84 Jahre alt. Durchschnittliches Lebensalter: 64,5 Jahre. Patienten dlter als
75 Jahre repréasentierten 10% des Gesamtmaterials. Die Altersverteilung des
Krankenguts veranschaulicht Abb. 1

Die Komplikationen haben wir, dementsprechend ob sie innerhalb von
15 Tagen oder danach auftraten, in 2 Gruppen — Frith- und Spatkomplika-
tionen — eingeteilt (Abb. 2).

Vom Standpunkt der Blutungsprophylaxe aus halten wir die Auswahl
der entsprechenden Anésthesie als aulerst wichtig.

Bei unseren Eingriffen wendeten wir die Epidural- oder Spinalanasthesie
an, narkotisiert wurden nur Patienten die eigens diesen Wunsch &duf3erten
(in diesen Fallen wahlten wir die Neuroleptanésthesie). Die von Thorud und
Mitarb. [24] bei 213 Patienten im Laufe verschiedener Andsthesien — Neuro-
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Abb. 1. Prozentuale Altersverteilung der adenomektierten Patienten

Thromboplebitis (0,299 Inkontinenz (1%)
a) StreDulkus (1,29 b) striktur  (2%)
Blutung (29

Steinbildungl 3 %
Vesikokutane Fistel (2%)

Nahteiterung (7%)

Impotenz (10%)
Febriler Zustand (13%)

Pyurie (12%)

Abb. 2a. Innerhalb von 15 Tagen aufgetretene Frihkomplikationen; b. Nach dem 15.
postoperativen Tag aufgetretene Spatkompiikationén

lépt (Droperidol-Fentanyl)-, Halothan- und Epiduralanasthesie — vorge-
nommenen Blutverlustmessungen ergaben, dall der durchschnittliche intra-
operative Blutverlust bei

Neuroleptanéstnesie 8,2+5 ml/min
Habt aranéasthesie 6,6+6,3 ml/min und
Epiduralanésthesie 38+3 ml/min betrug.

Der zwischen der allgemeinen und epiduralen Andésthesie bestehende
Unterschied ist stark signifikant.
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Beschprechung

Unter den Komplikationen nahmen wir vor allem jene Félle unter die
Lupe, in denen sich ein intraoperativer Blutersatz erforderlich war. Die Be-
stimmung des Blutverlustes erfolgte mit der direkten Methode. In der Alters-
gruppe zwischen 50-60 Jahren, in der Begleitkrankheiten zu 15% vorkamen
(Hypertonie, chronische Pyelonephritis, Zuckerkrankheit usw.), waren 8%
der Patienten auf einen Blutersatz angewiesen. In der Altersgruppe der 60-
70jéhrigen betrug die Prozentzahl der auf einen Blutersatz angewiesenen
Patienten, die zu 20,2% an Begleitkrankheiten litten, 10% (maximal 1200 ml,
minimal 400 ml), wéhrend in der 70-80jahrigen Altersgruppe 6% der Patienten
einen Blutersatz erhielten, obwohl die Prozentzahl der Begleitkrankheiten 42%
ausmachte. Schwere postoperative, eine Freilegung erfordernde Blutung trat
in 1% der 750 transvesikalen Prostatektomieféllen auf, Blutungen mit inter-
mittierender Intensitdt meldeten sich in 2% der Falle [20] (Abb. 3).

Was die ubrigen Komplikationen anbelangt, waren in 13% der Falle
postoperative fiebrige Zustande, in 2% Epididymitis acuta [1], in 9% akute
Aufflackerung einer chronischen Pyelonephritis, in 2% Fadenfistel und in 5%
der Félle Pneumonie zu beobachten. Durch die fur die akute Pyelonephritis
vornehmlich verantwortlich voriibergehende Katheter-Leitungsstérung kann
eine aszendierende, kanalikulare Infektion herbeigefiihrt werden. Zur Vor-
beugung dieser Komplikation wenden wir die Blasenspiilung mit Gentamycin

60-70 Jahre

m Blutersatz

® Begleitkrankheit

Abb. 3. Prozentuale Verteilung der intraoperativ auf einen Blutersatz angewiesenen
Patienten und der Begleitkrankheiten
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im geschlossenen System mit gutem Erfolg an. Die akute Exazerbation der
chronischen Pyelonephritis kann sich auch einer hdmatogenen Infektion
zufolge entwickeln.

Zur Vorbeugung der in 2% der Falle vorgekommenen vesikutanen Fistel
dient die von Hryntschak [13] empfohlene blasenverschlieBende Tabakbeutel-
naht, noétigenfalls mit einer »Z«-Naht verstarkt. Die Dichte des Blasenver-
schlusses wird mit 1000 ml Spulflissigkeit kontrolhert. Fiir die sich in der
postoperativen Phase entwickelte Fistel ist unseres Erachtens ein Pflegefehler
bzw. die nicht entsprechende Kooperation des Patienten verantwortlich.

Den Umstand, daR sich keine tddliche Embolie meldete, haben wir der
friihen, schon am ersten Tag stattfindenden Mobilisation der Patienten zu
verdanken [6].

Crawford und Mitarb. [4] behaupteten, daR allein anhand der Klinischen
Symptome die postoperativen thrombotischen Komplikationen nicht immer
diagnostiziert werden konnen; im Material der erwédhnten Autoren betrug
die Prozentzahl der mit Niederdrucktransducer non invasiv beobachteten
postoperativen Komplikationen 4,6%.

StreBulkus kam in der postoperativen Frihphase in 1,2% der Félle
"vor; die dadurch herbeigefiihrte Mortalitat belief sich im Vergleich zum Ge-
samtmaterial auf 0,6%.

Unter den Spatkomplikationen stand die anhaltende, in 12% der Félle
selbst nach zwei Monaten bestehende Pyurie an erster Stelle. Als geeignete
praventive MaRnahmen haben sich die aseptische Blasenspiilung im geschlos-
senen System und die Frihentfernung (am 4. postoperativen Tag) des Kathe-
ters erwiesen. Die gezielte antibiotische bzw. Desinfektions-Behandlung wird
bis zum Aufhdéren der Pyurie fortgesetzt.

Zur Vorbeugung der in 7% unseres Materials vorgekommenen Faden-
fistel empfehlen wir die Verwendung von multifilen Polyester- oder Polyamid-
faden zu den Muskel- und Faszian&hten bzw. monofile synthetische Féaden
zur Hautnéht.

Die Prozentzahl der Strikturen belief sich auf 2% (Karscher [15] be-
richtete Uber eine 3,24%-ige Haufigkeit), die der Steinbildungen auf 3%.
Wegen der letzterwéhnten Komplikation halten wir es fur wichtig, da zur
Stillung arterieller Blutungen in der Blase ausschlieBlich sich resorbierende,
synthetische, d.h. Polyglykolsdure-(Dexon® ) oder Polyglaktin 910 (Vicryl®)-
Fé&den verwendet werden, zumal auf den Katgut- und den sich nicht resor-
bierenden, synthetischen monofilen und multifilen Fdden am Rand des
Prostatabettes sowie in der Kuppel, auf der Tabakbeutelnaht wiederholt
Sekundarsteine zu beobachten waren; diese Steine kdnnen zu 80% transurethral
entfernt werden.

Die unangenehmste postprostatektomische Komplikation ist die In-
kontinenz. Die sich nach der provisorischen Inkontinenz mitunter entwickelnde
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schwere Inkontinenz klingt im allgemeinen zwischen der 2. und 4. post-
operativen Woche ab. In unserem Material betrug die H&ufigkeit dieser
Komplikation 1% [9].

Uber Impotenz berichteten nach einem halben Jahr 10% unserer Pa-
tienten; diese Angabe steht im Einklang mit den Erfahrungen von Hargreave
und Stephenson [11]. Laut Madorskv und Mitarb. [17] sind fiir die post-
operativen Potenzstérungen in erster Linie subjektive Faktoren verantwort-
lich.

Die Erhéhung des praktischen Wertes einer chirurgischen Lésung kommt
in der Verringerung der Komplikationszahl sowie in der Verkiirzung der
Operationsdauer und der postoperativen Hospitalisationszeit zum Ausdruck.
Nicoll und Mitarb. [20] bendtigten zur Operation in der Periode vor der ent-
fernbaren Faden im Durchschnitt 69 Minuten und in der Fadenperiode nur
57,1 Minuten. Wir beenden die chirurgische Manipulation gegenwartig durch-
schnittlich in 30-35 Minuten.

Die postoperative Hospitalisationszeit gilt vielleicht fir den objektivsten
Malstab der Operationstechnik. In der Verkiirzung dieser Periode widerspie-
gelt sich deutlich wieviel das Einuber und die partielle Vervollkommung
des gegebenen Operationstypes bedeuten; unsere Daten zeigen daR zwischen
1972 und 1975 die durchschnittliche Pflegezeit 158 Tage, zwischen 1975
und 1978 14,1 Tage und zwischen 1978 und 1981 11,8 Tage ausmachte
(Abb. 4).

Dank der grindlichen Durchuntersuchung und Vorbereitung der vor
einer Prostatektomie stehenden Patienten, der Auswahl der geeigneten
Andsthesie und der Verbesserung der Operationstechnik haben sich in unserem
Material die Zahl der Komplikationen verringert und die Operations- bzw.
Pflegedauer verkirzt. Unseres Erachtens spielt in dieser vorteilhaften Ge

Abb. 4. Verringerung der Zahl der postoperativen Hospitalisationstage zwischen 1972
und 1981
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staltung der Ergebnisse die komplexe Anwendung von drei Faktoren die ent-
scheidende Rolle:

1 Aseptische Durchuntersuchung, mit besonderer Ricksicht auf die

Bestimmung der Adenomgrofie;

2. spinale bzw. epidurale Anésthesie,
3. operationstechnische MaRnahmen:

a) den Rand des Prostatabettes zusammenziehende, multifile, syntheti-

sche, fortlaufende Naht;

b) Blasenspiilung im geschlossenen System durch einen 3-Wege-Katheter,

dessen Ballon sich in der Blase befindet;

c) Mobilisierung des Patienten am ersten postoperativen Tag;
d) sich resorbierende, synthetische Faden;
e) Frihentfernung des Katheters (am 4. postoperativen Tag).
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Transvesical Prostatectomy and Its Complications

P. Magasi, B. Ruszinké and A. Végh

Seven hundred and fifty transvesical prostatectomies are evaluated from the
aspect of complications. The method is used for the removal of adenomas of more than
30 g weight. Consequently, it is considered important to exactly determine the size of
the adenoma and its relation to the neighbouring organs. The decrease in the number
of complications, as well as the shorter time of operation and of postoperative care are
attributed to the surgical method modified by the authors which involves the use of
synthetic multifilament continuous suture pulling together the edges of the base of the
prostate, a three-bore catheter placed with its balloon into the bladder, washing of the
bladder in a closed system, mobilization of the patient on the first postoperative day,
application of easily absorbed synthetic threads and early removal of the catheter. In
order to lower the number of complications, the importance of the properly chosen anaes-
thesia is stressed.

TpaHcBe3nKasibHasA NPOCTAT3IKTCMUA B 3epkKasie OCNOXHEeHUI

M. MArALLK, . PYCMHKO n A BEI

ABTOpbI OLEeHMBAIOT 750 onepawuii TPaHCBE3MKaNbHON MPOCTATIKTOMUM C TOUKU 3peHUs
OCNOXHEHWIA. HacTosW Ui onepaTUBHbIV METOA OHW NPUMEHSIOT NPU Y/aneHn afigHoOM, eciin ux
Bec npesbliiaeT 30 T, NOITOMY OHW CUMTAIOT BaXKHbIM TOYHOE OMpejeNeHne pasMepoB afeHOMbl 1
OTHOLLIEHMS! ee K OKPY>KaloLMM OopraHam. YMeHbLUEHWe YnCNa OCNOXHEHWUM, YKOpoUueHue Bpe-
MEHW onepaumii n nocneonepayuoHHOro yxo4a aBTopbl MPUMUCHIBAIOT YCOBEPLLEHCTBOBAHHOMY
VMU 0onepaTUBHOMY MeTody: MyNbTUQUILHOMY, CUHTETMYECKOMY, KpPOBOOCTAHAB/IMBAIOLIEMY
LIBY, CTArMBAIOLLEMY Kpas 10XKa NpocTaThl, Aanee NOMELIEHHOMY C 6an0HOM B MOUYEBOM Ny3blpb
KaTeTepy C TpeMsi OTBEPCTMAMM, MPOMbIBAHUIO My3bIPS C MOMOLLLIO 3aKPbITON CUCTEMbI, MOGMAN-
3auuu 607bHOTO B MepBbliA AeHb, NMPUMEHEHUIO PACCACHIBAOLLETOCH CUMHTETUYECKOrO LLIOBHOIO
maTepuana u paHHemy yhaneHuto katetepa. [oAYepKMBAOT 3HAUYEHWe A5 YMEHbLLIEHNS Yyucia
OC/OXHEHWA COOTBETCTBEHHO BbIGPAHHOIO aHanu3a.

Dr. Péter Magasi Urologische Klinik des Institutes fur Arztliche
Dr. Barnabas Ruszinkse Fortbildung, Budapest, Szabolcs u. 33-35,
Dr. Attila vegn H-1135
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On the basis of studies performed during the past two decades primary
malignant melanoma can now be recognized in over 90% ofthe cases. The clinician,
the nurse and even the patient can be taught to recognize the lesions early while
histology is able to reveal the important prognostic factors, such as growth phase,
depth of invasion and tumour thickness. This allows to identify the patients at
high risk of developing occult métastasés in regional lymph nodes. Early diagnosis
and surgical treatment of melanoma are now the only acceptable approach and
therefore all physicians must be on the alert for the condition.

The morbidity of malignant melanoma of the skin has been increasing
rapidly in the past decades so that now melanoma has a higher occurrence
than Hodgkin’s disease [27]. While comprising only 3% of all primary cutan-
eous malignancies, it is responsible for two-thirds of the deaths attributed
to skin cancer [9, 18]. In over 90% of the melanomas the prognosis and clinical
course can, however, be predicted on the basis of the primary lesion [15, 19,
22, 26]. Several widely accepted concepts concerning the development, re-
cognition and management of malignant melanoma have been published over
the past two decades. These studies correlated the gross pathology with the
microscopic findings and the most important aspects of therapy and prognosis
were shown to be related to the depth of tumour invasion into the dermis and
the subcutaneous tissue [4, 6, 10].

This paper will deal with the importance of early recognition of malignant
melanoma, in order to provide the clinician with a short guideline concerning
early management of the tumour.

Guidelines for Early Diagnosis

The clinical signs which raise suspicion and call attention to the develop-
ment of a malignant melanoma are, in order of importance:

1. They differ in colour. The colours that suggest malignancy in a brown-
ish or black lesion are shades of red, white and blue [24]. The shades of blue are
the most ominous because they are due to the Tyndall effect of light scattering
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from brown melanin pigment deep withing the dermis. Pinks and reds reflect
an inflammatory process, while white, pink and grey shades may indicate
a spontaneous partial regression [23, 32]. Unexpected changes in colour and
size of a pigmented lesion will mostly he noted by the patient.

2. There may be reticulated pigment in one area of the tumour, while
in another the pigment appears to be dense and clumped and in a third area
it may even be absent (Fig. 1).

3. The border of malignant melanoma may be irregular and display an
angular indentation or notch especially in the superficially spreading type,
in the lentigo maligna melanoma type and in the acral-lentiginous type.

4. Irregular topography may be palpable or visible especially in oblique
light. The occurrence of irregular elevations on the surface is, however, infre-
guent. More common and frequent is the growth of a secondary nodule within
a pre-existing pigmented lesion which means, as a rule, the onset of a more
invasive growth phase. Papillomatous array and haired surface, further
a skin-like soft consistence of the tumour are all signs which speak in favour
of a benign lesion [32].

Fig. 1. SSM: apparent irregular centrifugal spread associated with regression; angular
indentation or notch; the surface of the lesion is irregular with numerous nodules that
vary in colour from melanotic to black and brown
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5. Oozing, bleeding and itching are symptoms which finally alarm the
patient to consult a dermatologist or a surgeon. Unfortunately, these signs
are related to an unfavourable prognosis and indicate the vertical growth
phase of the melanoma [20, 21, 25, 28, 29, 30] (Table I).

Table |
Important clinical features of malignant melanoma
Patients of Eldh .
et al. [14] Own patients

. ertlce:nt (ﬁ oy Per cent (No)

Changes in size and colour 65 (211) 73 (75)
Disarray of pigmentation 42 (187) 51 (53)
Irregular border (indentation) 40 (41)
Irregular topography 30 ( 97) 31 (32)
Oozing, bleeding 16 (16)
Itching 31 (100) 42 (43)

Based on the above criteria, a malignant melanoma can be diagnosed,
in 64% of the cases [19]. False-positive diagnoses based on the same feature,
occurring sometimes with other pigmented lesions such as pigmented basalioma
seborrhoeic keratoses, compound nevi, blue neve, some vascular lesions, etc.
are much less dangerous than overseeing a melanoma [21].

Clinicopathologic Classification of Primary Melanoma

There are four clinically and pathologically unique forms in which cutan-
eous malignant melanoma is known to occur and each of them has a distinc-
tive history [10].

Superficial spreading melanoma (SSM)

There is an initial radial growth phase with melanocvtic proliferation
confined to the epidermis and the papillary dermis. This precursor phase
lasts for several months or years and is followed by the appearance of a second-
ary nodule, showing the onset of vertical invasion.

Nodular melanoma (NM)

There is no intraepidermal radial component, the lesion grows rapidly
and presents as a rather uniformly blue-black or dark brown papule or nodule*
The sheets of malignant cells of an erratic morphology extend into the dermis.
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Fig. 2a. LMM situated in the left frontal region. Macular radial growth phase with highly
irregular border and pigment pattern. A prominent nodule represents the vertical growth
phase.

Fig.2b. 8SMin the interscapular region. Irregular border and surface, variegated colour.
Serpiginous spread and a central nodules indicate the vertical growth phase.

Lentigo maligna melanoma (LMM)

The prolonged radial growth phase exhibits proliferation of variably
atypical melanocytes which are confined to the dermal-epidermal interface
region. The nodules are usually single and appear when the lesion has assumed
a size of 5to 7 cm. LMM nodules comprise cell sheets of uniformly atypical,
often spindle-shaped cells with a granular cytoplasm. The overlying epidermis
is usually severely atrophic (Fig. 2).
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Fig. 2c. NM on the volar aspect of the right arm. A uniformly blue-black lesion of
polypoid form, often mistaken for a blood blister or a haemangioma

Acral-lentiginous melanoma (ALM)

This occurs on the palms, soles, nail beds and mucous membranes. While
its history in some respects resembles that of LMM, the nature of the condition
appears to be more virulent and, like SSM, it is associated with a striking
propensity for metastatic spread.

The benefits of early recognition and treatment of melanomas during
their radial growth phase are reflected in higher cure rates and prolonged
survival [9, 16, 30].

Refinement of Histologic Investigation and Its Implications for the Treatment

The prognosis of each tumour type is related to the depth of invasion [10]
and tumour thickness [5, 6]. Clark et all. have staged melanomatic lesions
according to their level of invasion [10] (Table II).

Table Il

Clark’s classification and prognosis of SSM in clinical stage |

S 5-year-survival
Level oi invasion rate

per cent
1. Intraepidermal 100
2. Tumour that extends to thepapillary dermis 95
3. Interface region between levels 2and 4 73
4. Infiltration of reticular dermis 60
5. Invasion into subcutis 40
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Breslow [5,6] has shown that tumour thickness gives the best prognostic
estimate: lesions less than 0.75 mm in thickness have a good prognosis, while
those thicker than 2.25 mm have a substantially poorer one. The thickness is
measured by means of an ocular micrometer, from the granular layer (or
downward from the ulcer base, if exulcerated) to the deepest tumour cell in
the thickest section [2, 3, 4, 5]. Donellan et al. [12] were the first to show
that there was a striking correlation between the depth of dermal invasion
according to Clark’s microstaging and the incidence of eventual lymph node
métastasés: 6% for level 2; 29% for level 3; 32% for level 4 and 63% for level 5.
Breslow [5] observed that prophylactic dissection doubled the 5-year disease-
free survival rate for patients with melanomas thicker than 1.5 mm, but not
for those with thinner lesions (64% vs 31%, p < 0.03) (Table I11).

Table Il

Cumulative 5-year-survival rate vs level of invasion and incidence of nodal disease related
to number of elective dissections + level of invasion
(103 cases, 1966-1979)

Clark’s level of invasion 5-year-survival rate '\b\;s"fn%'degfi"r%é“mé‘s’”s
No. of cases [per cent (ver centast) tas
Level 2 (42 cases) 88.5 —
Level 3 (28 cases) 72 12/18 (66)
Level 4 (23 cases) 59 15/19 (79)
Level 5(10 cases) 51 4/ 5 (80)

In our institute, biopsy is done in the case of suspicious lesions, and rad-
ical excision if the clinical signs confirm the diagnosis of melanoma. For the
pathologist, there should at least be sections through the so-called radial
growth phase (surrounding collar) and if it exists through the vertical growth
phase in order to classify the lesion according to the type and level of invasion
and/or tumour thickness. Frozen sections taken intraoperatively are insuffi-
cient for adifferentiation between malignant melanoma and a benign pigmented
lesion [11]. Intraoperative cryostatic sections, if feasible, give the best in-
formation to determine future operative measures [2].

Guidelines for Biopsy and Surgery

A. Biopsy: total excisional biopsy with narrow margins if only possible
B. Radical excision -f- dissection of regional lymph nodes LMM (all levels)
1. Radical excision with a 1-3 cm margin beyond the lesion down to the
fascia or the underlying muscle where there is no fascia.
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2. No elective lymph node dissection unless nodes are palpable.
SSM
1 Excise or re-excise the lesion with at least a safety margin of 3-5 cm,
down to the fascia. Grafting as needed.
2. No elective lymph node dissection unless nodes are palpable.
3. For levels 3-5 and thickness more than 0.75 mm, elective node dissec-
tion is optional.
NM
1 Excise or re-excise with a 4-5 cm margin from the edge of the lesion.
Graft as needed.
2. Prophylactic node dissection optional.

Drzewiecki et al. [13] have observed that neither biopsy nor non-radical
operation influence the prognosis if followed by radical excision within about
4 weeks [8, 13]. Still, a policy of waiting and watching suspicious nodules has
little place in the management of pigmented lesions in which the timing
excision can be life-saving and in which surgery is still the only effective modal-
ity of a cure [31].

Discussion

In the 1940s and 1950s there was a prevalent conviction on the unclear
origin of the cell line in melanomas. Melanomas were said to be unpredictable
in their course and were believed to arise from premalignant junction nevi [1].
There was, however, always the problem whether the lesion should be removed
or a biopsy be done. The clinician was told to watch for growth, bleeding and
ulceration of nevi. While the colour and an increase in size are useful signs in
early diagnosis, since they are found in the preponderant majority of early
lesions [16, 21, 30], bleeding and ulceration are late signs and serve little pur-
pose in early recognition [16, 30]. The final histologic diagnosis can only be
made if detailed clinical data on the biologic behaviour of the tumour are put
at the pathologist’s disposal [32]. A lack of the necessary data will result in
an uncertain determination of the clinicopathologic type in about 14% of
cases. Several histologic factors of the primary lesion such as the depth of
invasion, the degree of lymphocytic infiltration [17] the mitotic rate [7, 26],
vascular and lymphatic invasion, etc., are important for modifying the prog-
nostic index of melanoma. Braun-Falco [2] emphasized that intraoperative
cryostatic sections have ensured an accuracy of diagnosis in 85% of his pa-
tients. This diagnostic means should, however, be reserved for the cases where
clinical diagnosis is impossible and immediate diagnosis of the lesion is neces-
sary to determine further treatment. In other instances one can rely on paraffin
sections which are of the highest diagnostic value and offer the best informa-
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tion on tumour growth, type and invasion. As to the timing of radical excision

or

re-excision and lymph node dissection, those if needed must be performed

within 3 weeks after the biopsy [8, 13].
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Frihdiagnose der malignen Hautmelanome

L. Lukacs und 8. Péter

Die Forschungsergebnisse und klinische Beobachtungen der vergangenen beiden
Jahrzehnte haben die sich auf die klinischen und pathologischen Beziehungen des Mela-
noms beziehenden Anschauungen wesentlich gedndert. Als eine der wichtigsten Fest-
stellungen ergab sich, dal das primére, maligne Melanom heute bereits in mehr als 90%
der klinischen Falle diagnostiziert werden kann. Die Erkennung der Frithzeichen kénnen
der Kliniker, die Pflegeschwester und sogar auch der Patient leicht erlernen, die weiter
verfeinerte histologische Technik eignet sich indessen zum Nachweis der wichtigsten
prognostischen Faktoren, wie z.B. Wachstumphase, Invasionstiefe, Dicke des Tumors,
auBerdem konnen mit Hilfe dieser Untersuchungen okkulte Metastasen rechtzeitig er-
kannt werden. Da in der Priméarversorgung des Melanoms zur Zeit allein von der auf der
Frihdiagnose beruhenden chirurgischen Behandlung eine Hilfe zu erwarten ist, muf}
diehje frihere Erkennung des malignen Gebildes im Vordergrund unserer Bestrebungen
stehen.

PaHHAA guarHocTUKa 3/10KaYeCTBEHHbIX MelaHOM KOXWN

N. NYKAY v L. TIETEP

Pe3ynbTaThbl MCCNENOBaHMWIA, BbIMOMHEHHbIX B ABa NOCNeAHWUX [ECATUNETUS, PE3KO W3-
MEHWUMW HallW NPeACTaBNeHMs 0 KAWHWKE WU NaTonornu MenaHombl. OfHO U3 CaMbIX BaXKHbIX W3
HWUX CBSA3aHO C PaHHel AMarHoCTVUKON MenaHOMbI: B HacTosllee BpeMs 6onblue, Yem B 90% K-
HUYECKMX CNyYaeB YAaeTcs AWarHOCTMPOBaTb MEPBUYHYIO 3/10KAYECTBEHHYIO MenaHoMmy. Kak
K/IMHMYECKOT0 Bpava, Tak v MeAcecTpy U Aaxe 60/1bHOTO MOXHO HAay4YMTb pacno3HaBaTb paHHUE
M3MEHEHWS, YCOBEpPLLIEHCTBOBAHHAA e FUCTONOrMYeckas TEXHUKA, B CBOKO oyepedb, CMoCo6GHa
nokasaTb [/1aBHble MPOrHOCTMYECKMe (aKTOpbl, Kak, Hanpumep, (hasy Onyxonesoro pocTa,
rny6uHY MPOHUKHOBEHMA W TONLIMHY ONyXonu. BonbHble, Y KOTo C 6GONbLLOI f0oNeil BeposT-
HOCTW [JOMKHbI 6bITb CKPbITbIe MeTacTasbl, MOFYT 6bITb BO BPEMS Pacro3HaHbl. ABTOPbI NOCNEA0-
BaTe/IbHO MOAYEPKMBAIOT, UTO, B HACTOSLLEE BPEMS, PAHHWIA AMArHO3 1 XMPYPruYecKoe nedeHune
NpeACTaBNAT €ANHCTBEHHbIN CNOCO6 BO3AEACTBMA Ha MEPBUUHYHD MENaHOMY, U MMEHHO M03-
TOMY KaX[bl/i Bpay A0/MKEH CTapaTbCs AMArHOCTUPOBaTb MeaHOMY KaK MOXHO paHblLe.

First Department of Surgery,
University Medical School, Pécs,
Ifjusdg atja 131, H-7621

Dr. L4aszl6 Lukacs
Dr. Sandor Peter
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Uber das Nieren-Angioleiomyolipom

S. Csata, A. Verebély und A. Gorka

Urologische Abteilung des Istvan Krankenhaus- und Ambulatoriums,
Budapest

(Eingegangen am 15. Januar 1982)

In dem wegen seiner Seltenheit fiir veréffentlichungswert gehaltenen Fall,
handelte es sich um eine, an Angipleiomyolipom leidende Patientin. Die Therapie
bestand aus Nephrektomie; Sclerosis tuberosa lag nicht vor. AnschlieBend werden
im Spiegel der Literaturdaten Atiopathologie und Klinik des gutartigen Krank-
heitsbildes kurz uberblickt.

D as Angioleiomyolipom ist eine selten vorkommende, gutartige Ge-
schwulst der Niere. Die ersten sich auf das Gebilde beziehenden Daten finden
sich im Zusammenhang mit der Sclerosis tuberosa in der 1880 erschienenen
Mitteilung von Bourneville [2]. 1911 vertffentlichte Fischer eine sich mit dem
Angioleiomyolipom befassende Mitteilung, auf die dann wesentlich spéter,
1951, die dasselbe Thema behandelnde Arbeit von Morgan und Mitarb. folgte.

Aus dem Schrifttum der jingsten Jahre sind die Publikationen von
Alfoldi, Szabé und Mitarb. [2] sowie Brasch und Mitarb. [3] zu erwéhnen.

Der Anteil der an Angioleiomyolipom leidenden Frauen ist mit 80%
wesentlich hoher als der der Méanner. Durch den, meistens in der Nierenrinden-
substanz lokalisiertem, manchmal aber auch das perineale Fettgewebe in-
filtrierenden Tumor, werden weder das Nierenbecken noch das Nierenparen-
chym durchbrochen, fallweise lassen sich aber Hohlsystemdeformationen
beobachten [5, 7].

In dem aus 8401 Fallen bestehenden Sektionsmaterial (zwischen 1968
und 1957) von Steven erwiesen sich zwei Nierentumoren histologisch fir
Angioleiomyome und 13 Geschwiilste fur Leiomyome.

In unserem Fall war der Tumor von der Nierensubstanz durch eine
Kapsel getrennt.

Falldarstellung

Frau F. H., die 42jahrige Patientin wurde auf unserer Abteilung vom
20.10.1980. bis zum 16.11.1981. behandelt.

Wichtigere anamnestische Daten: 1975 Pneumonie, seit 1957 Hyper-
tonie. 1980 stationdre Behandlung wegen Diabetes mellitus an einer inter-
nistischen Abteilung. Die dort vorgenommene intravendse Rontgenunter-
suchung zeigte rechts eine tumordhnliche Verénderung. Patientin nahm im
Verlauf von 2 Monaten 13 kg ab, sie ist appetitlos. Am Tag uriniert sie 4-5mal,
in der Nacht 4mal. Fieber, Krampfe, Hamaturie meldeten sich nicht.
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Aufnahmebefund: MittelmaRig entwickelte, magere Patientin. Herz,
Lunge: o0.B. Bauch: weich, einpalpierbar, keine pathologische Resistenz.
In der Fortsetzung des unteren Pols der rechten Niere eine etwa frauenfaust-
groRe, den Atembewegungen folgende, glatte Resistenz; keine Druckempfind-
lichkeit der Niere. Die linke Niere ist nicht palpierbar und nicht empfindlich.
Patientin ist fieberlos. Blutdruck: 134/80 mm Hg, Pulszahl: 75/min.

Unter den Laborbefunden ist nur der pathologische Blutzuckerwert —
8,8 mmol/1 (Azeton negativ) erwahnenswert.

Thoraxrdntgen: Dem Lebensalter und dem Kdorperbau entsprechende
Organe.

Intravendse Urographie: Leeraufnahme: kein Steinschatten 10°-Auf-
nahme: Links intensive Ausscheidung, intaktes Hohlsystem, freier AbfluR:
rechts ebenfalls intensive Ausscheidung, die untere und mittlere Kelche sind
aber auseinandergeschoben, der untere Pol kann wegen des raumeinengenden
Prozesses nicht beurteilt werden.

Diagnose: Ru., cysta ren. l.d. ? (Abb. 1).

Nach Einstellung der Zuckerkrankheit, Operation: rechtsseitige schrége
Lumbalinszision. Da vom unteren Pol ausgehend ein faustgroRer Tumor zu
palpieren ist (lipomatds, sanguinolent) Hilusabklemmung und Nephrektomie.
Der Hilus ist frei, Lymphknoten sind nicht zu palpieren. Uber dem Drain,
schichtweiser WunderverschluR (Abb. 2).

Pathohistologischer Befund: In der Nierensubstanz Tumorgewebe mit
retikuldrer Struktur, das aus Glattmuskelfasern, Fettgewebe und einer Viel-

Abb. 1. Intravendse Urographie
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zahl von GefdRen mit unterschiedlichem Kaliber besteht. Die Kerne der
Glattmuskelzellen sind polymorph, hie und da treten mitotische Formen in
Erscheinung. Der Tumor ist von der Nierensubstanz stellenweise durch eine
Kapsel abgegrenzt. In den vakuolisierten Zellen befindet sich eine, mit Sudan
11 farbende, neutrale Fette enthaltende Substanz. Das aus dem beschriebenen
Biindel bestehende Gebiet farbt sich mit Van-Giesen-Farbung gelb und enthalt
keine Kollagenfasern (Abb. 3).

Diagnose : Angioleiomylipom.

Nach ungestorter postoperativer Periode wird Patientin am 16. Tag mit
per primam geheilter Wunde entlassen. 1 Jahr hindurch wurde sie noch regel-
méRig kontrolliert, von ach Nierenfunkticns- und sonstige Werte normal waren

Abb. 2. Makroskopisches Bild des entfernten Tumors

Abb. 3. Histologisches Bild des entfernten Tumors
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Beschprechung

Patientin wurde wegen eines Nierenzysten-bzw. Nierentumorverdachts
aufgenommen; diese letzterwdhnte Verdachtsdiagnose erhob sich anhand der
betrachtlichen Korpergewichtsabnahme (laut der Anamnese nahm sie im
Verlauf von 2 Monaten 13 kg ab) und des Rontgenbefundes. Spéter stellte es
sich heraus, dafl im Hintergrund der Abmagerung die Zuckerkrankheit und
nicht die tumorosé Veranderung stand.

Als gutartige Geschwulst bleibt das Nieren-Angioleiomyolipom — falls
es die Umgebung nicht komprimiert oder keine Beschwerden verursacht —
symptomfrei. Mitunter wird die Verdnderung — wie das auch in unserem Pall
geschah —im Laufe einer in anderer Richtung durchgefiihrten Untersuchung
entdeckt. Die durch die groRen Geschwiilste hervorgerufenen Symptome —
Hamaturie, palpabler Tumor, wegen der Kompression der benachbarten
Organe aufgetretene Schmerzen —kdnnen den, durch maligne Tumoren verur-
sachten Beschwerden ahnlich sein [3, 9, 13].

Wegen im Tumor entstandenen Blutungen treten mitunter Fieber,
Blutverlust und Schock auf, beschleunigte Blutsenkungsgeschwindigkeit,
Kachexie melden sich jedoch im allgemeinen nicht [10]. Im Material von Ross
und Dickerson [11] war die prozentuelle Verteilung der Symptome wie folgt:
Lendengegendschmerzen 87%, palpabler Tumor 47% und Hamaturie 40%.

In unserem Fall war der physikalisch palpable Tumor das einzige Symp-
tom, Fieber oder Schmerzen meldeten sich nicht. Aus der Literatur ist der
hereditdre Charakter der Krankheit wohlbekannt; die Krankheit wird wahr-
scheinlich durch ein autosomales, dominantes Gen (bertragen, es kommt aber
auch vor, dalk eine Generation ausbleibt [3, 8, 11].

Die Nierenverénderung ist— vor allem wenn sie sich nicht zur Sclerosis
tuberosa gesellt —im allgemeinen einseitig. Sie tritt meistens im 3-4. Dezen-
nium auf und kommt bei Kindern nur selten vor.

Laut Brasch und Mitarb. [3] gesellte sich zur tuberésen Sklerose in
80% der Félle ein Angioleiomyolipom, diese Prozesse waren bilateral und
multipel. 50% der Angioleiomyolipome erschienen als Begleitkrankheiten
der Sklerosis tuberosa [4]. Fir die Epilepsie bzw. die Mentalretardation sind
die in der Umgebung der Gehirnkammern oder der basalen Ganglien oft
beobachtbaren tuberdsen Knoten verantwortlich [3]. In 87% der Falle zeigt
das Elektroenkephalogramm keine pathologische Verdnderung. Manchmal
treten im Herz ein Rhabdomyom, in den Knochen zystische Verdnderungen
oder Lungenzysten in Erscheinung [3, 6, 7, 8, 9].

In unserem Fall lagen weder zerebrale Schadigungen, nocli pathologi-
sches EEG oder tubertse Sklerose vor.

50, der in der Literatur dargestsliten rund 200 Angioleiomyolipom-
Kranken litten gleichzeitig auch an einer tuberdsen Sklerose [3].
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Zur Diagnostizierung des Angioleiomyolipoms eignen sich die (blichen
urologischen Untersuchungsverfahren. Bei einseitiger Nierenverénderung
stellt die Nephrektomie die Therapie der Wahl dar. Die Diagnostizierung,
genauer gesagt die Differentialdiagnostizierung der beidseitigen Angioleiomyo-
lipome gegenuber die Polyzystenniere ist ziemlich schwierig. Die Therapie
besteht aus, sich auf den bioptischen Befund gestiitzte Resektion.

Mikroskopisch ist das Nieren-Angioleiomyolipom ein gemischter Tumor,
in dem die einzelnen Bestandteile — Geféallelemente, Glattmuskel- und Fett-
zellen — in unterschiedlicher Proportion Vorkommen. Der vaskuldre Kompo-
nent besteht aus gewundenen, miteinander Anastomosen bildenden GefaRen
unterschiedlichen Kalibers. Die die Muskelemente bildenden Zellen sind, was
ihre GroRe und Form anbelangt, ebenfalls variabel, mit hyperchromen Kernen.
Die reifen Fettzellen enthalten groRe, lipide Vakuolen und seitlich gedréangte
Kerne. Die Muskelfasern, die die ganze Tumorsubstanz durchweben, stehen
vermutlich im Zusammenhang mit den GefédBwanden [1, 3, 5 6, 7]. Die
Angioleiomvolipome sind Entwicklungsanomalien zufolge entstandene Hamar-
tome, es ware aber verfehlt, die sog. malignen Angiomyolipome »maligne
Hamartome« zu nennen, da es sich viel eher um gemischte, mesenchymale
Tumoren handelt. Die Frage ob im angioleiomyolipomdsen Hamartom eine
maligne Entartung Zustandekommen wirde, gilt bisher noch als unentschieden.
Die chirurgische Entfernung bzw. Exzision des Hamartoms fiihren zur defini-
tiven Heilung. Insofern sich auf eine Suffusion in den Tumor, die Niere oder
in das perirenale Fettgewebe weisende Symptome melden, ist selbstverstdnd-
lich der unverzugliche chirurgische Eingriff indiziert [8].
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Angioleiomyolipoma of the Kidney
S. Csata, A. Veiiebélyi and A. Gobka

The case ofa woman with angioleiomyolipoma is reported. In the light of published
data a brief review is presented on the aetiology, pathology and clinical aspects of this
extremely rare disease. Angioleiomyolipoma is a benign disease which can be cured by
removal of the kidney. In the case at issue, there occurred no tuberous sclerosis in the
patient.

06 aHrnmonemoMmonunomMe mnoyeK
L. UATA, A. BEPEBEWW n A. TOPKA

ABTOpbI COOGLLAOT O CyYae aHT1oNeiKoMUONMMOME MOYKN Y XKeHLUHbI. [enalT Kpat-
Kt 0630p 9TMO-NATONOTMM M KNINHUKM JaHHOTO 3a60NeBaHNs B CBETE NUTEPATYPHbIX AAHHbIX.
BonesHb MMeeT 406POKAYECTBEHHOE TeueHue, fieYeHne COCTOUT B YAaneHUW 607bHOM MOUKM,
C onuchbiBagMOM HabOfieHN MpoLecc He conpoBoxgancs sclerosis tuberosa Bcneacteve
3a60/1eBaHMA aBTOPbI CUMTAIOT, YTO €ro CrefoBano ony6aNKoBaTh.

Dr. S&ndor csata Urologische Abteilung,
Dr. Andrésverensiyi Istvan Krankenhaus und Ambulatorium,
Dr. Andrés corka Budapest, Nagyvarad tér 1, H-1096
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Book Reviews

F. Loffler, P.F. Matzen and EW. Knofler

hd revised edition
Verlag Volk und Gesundheit, Berlin 1979. 617 pages with 558 partly coloured figures.
DM 104, $ 61

This handbook of orthopaedic surgery
was first published in two volumes in 1971.
This 2nd revised edition is a single volume,

00 pages shorter than the first one, hut
contains 20 figures more. The cutting of
the text and the simultaneous increase of
the number of figures was probably to the
advantage of the book, as its surgical
character has become more pronounced.

Revision did not alter the structure
of the book. A decimal system, advanta-
geous for those used to it, is applied as be-
fore. The basic principle of dealing with
the material also remained unchanged:
the operative methods — which make up
almost two-thirds of the book — are
described according to the authors’ system.
This is followed by the description of
operations suitable for the treatment of
diseases occurring in certain regions of the
body. This system requires repeated turn-

ing of the pages and the publication of
the work in one volume is, therefore, a
great help to the reader.

All the latest methods have been
included some of the earlier illustrations
have been replaced with new ones. They
have strictly observed their intention to
rely on their own experience and to des-
cribe first of all those methods which
they have used or are using with success.
This gives a special character to the book,
providing a link between the reader and
the authors.

Like its first edition, the book will be
a valuable help to all those who wish
to study the basic principles of orthopaed-
ics, and at the same time, it will give
a picture of the experiences of the Leipzig
orthopaedic shool with its rich traditions.

G. Berentey

W .J. Weston and D.G. Palmer

Soft Tissues of Extremities. A Radiologic Study of Rheumatic Diseases

Springer Verlag, New York-Berlin-Heidelberg 1978. 121 pages, $ 17 DM 41

This book by the New Zealand authors
makes up for a long-felt and urgent need,
which can best be realized by reading this
short but very up-to-date book. In spite
of the many excellent books on radiology,
X-ray anatomy, orthopaedics, and traum at-
ology, there was none which summed up
the radiology of the soft tissues of the

extremities and even less the lesions
observed in rheumatic diseases. To quote
just one example: Matzen’s excellent ortho-
paedic roentgenology does not even men-
tion the tissues round the joints and
discusses only the lesions of the bone,
while some recently published diagnostics
refer only to sclerotic phenomena.
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The book deals in 8 chapters with the
normal and pathologic lesions of all articu-
lar and soft parts in general and according
to regions, stressing the symptomsobserved
in rheumatic diseases.

The first chapter describes in detail
methods of examination used by the au-
thors and the films suitable for taking X-ray
pictures of the soft parts. Xeroradiography,
though not used by the authors, is consid-
ered to become one of the most important
methods of the future. Subsequently, in 10
sub-chapters, the radiological symptoms
corresponding to basic clinical, pathol-
logical and anatomical phenomena and
the significance of these symptoms are
treated one by one: oedema, haemorrhage,
lymph channels and lymph nodes, synovial
mass, rheumatic symptoms, rheumatic
nodes, sclerosis, etc. The other 8 chapters
discuss the regions of the shoulder, elbow,
wrist, hand, hip, knee, ankle and the foot,
and of the leg. Each chapter describes the
X-ray symptoms of the soft parts of the
region and the methods of detection and
identification of the special diseases of the
bursae, lymph nodes, joints and their
environment, e.g. rupture of the bicipital
or quadriceps tendon, popliteal cysts, etc. A
ub-chapter discusses the lesions observed

Book reviews

in rheumatoid arthritis of every joint
i.e. region, and the significance of these
lesions.

The references are presented in a form
which can easily be surveyed and which
extends beyond the field of radiology to
all related disciplines, first of all to ortho-
paedics and rheumatology.

The style is concise, and the editing
simple. Understanding is based mainly
on the large number of figures, excellent
X-ray pictures in their majority.

The book can be read quickly but can
also be used as a handbook because of the
logical construction of the chapters and
sub-chapters and the same logical line
being followed all along.

Though it is basically a radiological
work, the book can be recommended to
orthopaedists and rheumatologists too,
since it contains information which they
cannot find anywhere else. In addition,
the book might be useful to physicians who
might occasionally have to face diagnostic
problems related to rheumatism or to the
soft tissues of the extremities, thus inter-
nists, particularly those engaged in rheu-
matism, traumatologists and surgeons.

A. Richter jr.

H. Gremmel, H.H. Lohr, K. Kaiser and H. Vieten

Handbuch der medizinischen Radiologie

Vol.

10, Part 2/c

Springer Verlag, Berlin-Heidelberg—New York 1979. 421 pages with 102 figures. DM 7
% 35

The book is divided into two parts.
The first deals with the open, the second
with the obtuse injuries of the heart and
of the large vessels. The two parts are
arranged in the same way. After a short
introduction on the incidence of injuries
and on the therapeutic possibilities, the
mechanism and clinical aspects of injuries
are discussed in detail, followed by a brief
survey of the therapeutic principles. The
extremely thorough description of the
pathomechanism of obtuse injuries of the
heart and of the aorta, made easily under-
standable by several illustrations, deserves
to be mentioned separately.

In the first part this is followed by a
discussion of the general basic principles
of X-ray diagnostics and of the special

methods of examination. The problem of
the localization of foreign bodies is given
much thought, and attention is called to
the apparent migration of foreign bodies
when the tube or the screen is moved or
the patient is turned over; this will help
accurate localization. The importance of
narrow-beam examination in the localiza-
tion of foreign bodies (4 marks method)
is stressed. The parameters of foreign
bodies found during examination in the
cavity or wall of the heart or in the pleural
cavity, etc., are given and the possibilities
of computer tomography, isotope and ultra-
sound diagnostics are discussed.

In the next part, the open injuries,
first of the pericardium and then of the
heart and of the large vessels, and the
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damages caused by foreign bodies are
discussed. The descriptions according to
the type and location of the injuries go
into the smallest details and include a
great variety of combined injuries. The
chapter on heart and vascular injuries of
iatrogenic origin is of outstanding import-
ance. Because of the increasing number
of thoracic operations, new therapeutic
methods (pacemakers) and the constantly
spreading use of invasive examinations,
this group of injuries is gaining in signifi-
cance. In connection with iatrogenic foreign
body (pieces of heart catheter, fragments
of the leading wire, etc.) induced embolism,
some useful therapeutic methods are
suggested.

The first part ends with a chapter on
the late consequences of open injuries and
on the results of surgical treatment.

In the second part on obtuse injuries
of the heart, after an introduction these
types of injuries of the heart, of the aorta,
of the large vessels originating from the
aorta and of other large vessels are de-
scribed in separate chapters.

The concept of commotio or contusio
cordis is defined in detail. Clinical, radi-

ologic and ECG changes are thoroughly
discussed, offering far more than might
be expected from the title of the book,
including traumatic valvular defects which
are rare consequences of the obtuse in-
juries of the heart. The obtuse injuries of
the large vessels are treated with similar
thoroughness.

The text is made easily understandable
by 102 perfect figures and a great number
of summarizing tables. The bilingual
(German and English) index, the detailed
list of authors, the huge list of references
with more than 1500 items are all of great
help to the reader.

It seems that not only the radiologist
will have to study this book, but it cannot
be missing from the library of the heart
surgeon, of the traumatologist and of the
specialist of haemodynamics either. From
the aspect of the radiologist and without
claim for completeness it also deals with
surgical, medical and general therapeutic
principles. In this way it creates a direct
link between these disciplines and will
fill a long-felt used in every sense of the
word. )

I. VECSEY

W. Hager und A. Seling

Praxis der Schrittmachertheiapie

Zweite, neuerarbeitete Auflage
F.K. Schattauer Verlag, Stuttgarb-New York 1978. 211 Seiten mit 106 Abbildungen und
10 Tabellen. DM 19, $ 8

Man schrieb 1952, als Zoll einem an
atrioventrikuldrem Block dritten Grades
leidenden Patienten, bei dem zeitweise
auch schwere Adams-Stokessche Anfille
auftraten, den ersten Schrittmacher ein-
pflanzte. Im Laufe der seitdem vergange-
nen mehr als Vierteljahrlindert:igen Periode
hat sich die Pacemaker-Therapie in un-
vorstellbarer Weise entwickelt und gilt
heute bereits als ein Routineverfahren der
Kardiologie. Die Zahl jener Patienten, bei
denen sich wegen irgendeiner akuten
Leitungsstérung die Einpflanzung eines
provisorischen Schrittmachers als erfor-
derlich erweist, kann im Mangel genauer
Daten nicht geschatzt werden.

_ Die Arbeit bietet den praktizierenden
Arztennitzliche Kenntnisse im Zusammen-

hang mit der Behandlung der an atrio-
ventrikuldrer Leitungsstérung leidenden
bzw. einer Schrittmacher-Einpflanzung
unterworfenen Patienten. Die Autoren
hielten vor allem praktische Anforderungen
vor Auge, indem sie samtliche Gesichts-
punkte ausfuhrlich erlautern, die dem sich
nicht mit Kardiologie befassenden Arzt
bei der Festlegung der Indikationen der
Pacemakertherapie, der Diagnostizierung
der h&aufigeren oder selteneren Komplika-
tionen bzw. bei der Betreuung der Patien-
ten eine Hilfe leisten kdnnen; anschlieRend
werden auch die verschiedenen Pacemaker-
Typen beschrieben.

A. Hoffmann
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K.P. Kbetschmek

The Intestinal Stoma

G. Thieme Verlag, Stuttgart 1978. 119 Seiten mit 61 Abbildungen und 16 Tabellen.
DM 27, $ 12

Die Monographie gliedert sieh in 3
Hauptteile: 1. Indikationen der intestina-
len Stomata, 2. Operationsverfahren und
3. Komplikationen der verschiedenen Sto-
mata, ihre Vorbeugungsmaoglichkeiten und
Therapie.

Nach einer kurzen physiologischen
Einleitung finden die Indikationsgebiete
der Jéjunostomie bzw. der lleostomie, auch
die angeborenen MiRbildungen und die
erworbenen Krankheiten (Mekonium-lleus,
Dinndarmobstruktion, Colitis ulcerosa
usw.) inbegriffen, eine ausfihrliche Be-
sprechung. In der Folge werden der an-
gefihrten Aufteilung entsprechend die
Indikationen der Zokostomie und der
Kolostomie erdrtert.

Der zweite Teil befalt sich mit den
verschiedenen Operationsverfahren, na-
mentlich mit den einzelnen Formen und
Typen der Anlegung der lleostomie nach
der Jéjunostomie, mit der Herstellungs-

weise der am Dickdarm anlegbaren ent-
lastenden Stomata (Zokostomie, Transver-
sostomie, Sigmoideostomie) bzw. mit dem
Operationsgang ihres Verschlusses. In
diesem Abschnitt beschrankt sich  der
Text auf die Erklarung der schematischen
Zeichnungen.

Im dritten Teil werden die Komplika-
tionen der oben besprochenen Stomata
sowie ihre Vorbeugungsmagliehkeiten und
therapeutischen Verfahren kurz in Punkte
eingereiht erdrtert.

Die letzten Seiten enthalten nitzliche
Kenntnisse in bezug aufdie Diat der Stoma-
Kranken, der Stomatherapie und der
Rehabilitationsmaoglichkeiten.

Das Buch darfinerster Liniedenjungen
Chirurgen empfohlen werden, es bietet
aber auch den alteren Kollegen nitzliche
Kenntnisse.

M. Ihasz

Neue Untersuchungen mit Gamma-Hydroxybuttersdure. Andasthesie und
I ntensivbehandlung

Band 110
Herausgeber: R. FeeY

Springer Verlag, Berlin-Heidelberg-New York 1978. 150 Seiten mit 63 Abbildungen.
DM 27, $ 11

Dieses Buch enthalt das Material des
am 5.5. 1977 im Schlof des Kurfiirsten
von Mainz veranstalteten Kolloquiums,
welches sich mit den mit Natrium-4-
hydroxybutyrat gewonnenen pharmakolo-
gischen und Kklinischen Erfahrungen be-
falte; das Mittel ist auch unter dem Namen
y-OH-Buttersaure bekanntund wird unter
dem Fabriknamen Somsanit® in den
Handel gebracht.

Prof. Dr. Frey sagte in seinem einlei-
tenden Referat, daB er dieses hypnotische
Mittel, Uber das er zuerst von Frau Laborit
horte so interessant fand, daB er es mitsamt
seinen Mitarbeitern in Selbstversuchen er-
probte. Seiner Ansicht nach steht vor dem
Préparat eine vielversprechende Zukunft,
da es das nicht toxische Derivat einer im

Organismus vorkommenden Verbindung
ist und der Patient nach einem durch das
Mittel herbeigefiihrten kurzen Schlaf sofort
aufstehen, essen und sogar arbeiten kann.
Diesen Umstanden zufolge dirfte dem
Praparat eine groe Bedeutung zukommen.

Im Laufe der Vormittagssektion haben
die hollandischen Forscher van der Kleijn,
Vree, van den Bogért und van Dalén lber
ihre pharmakokinetische Untersuchungen
berichtet.

Die Entleerung des 4-Hydroxybutyrats
(4-HB) ist die Funktion der Kapazitat
des Alkoholdehydrogenase-Enzyms. Das
Aufwachen erfolgt bei einer Plasma-
konzentration von 90 mg/l. Ein Steady-
state kann theoretisch mit wiederholten
peroralen Dosen von 100 mg/kg oder mit
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Infusionsdosierung oder mit einer auf die
i.v. Bolusdosis folgenden Infusion (z.B.
40 mg/kg i.v. sodann 10-20 mg/kg/Stunde
in der Infusion) und schlieRlich mit einem
aus 4-HB und einer seiner Muttersubstan-
zen z.B. 1,4 Butandiol oder Butyrolacton
bestehenden Gemisch erreicht werden.
Die Kombination i.v. Bolus -f- Infusion
fuhrt auch beim Menschen eine Sedierung
von entsprechender Tiefe herbei. Zu einer
tagelang dauernden Sedierung kann aber
4-HB wegen der (berméRigen Na-Zufuhr
trotzdem nicht empfohlen werden. In
diesen Fallen kommt Butandiol 1,4 in
Frage, welches sich im Organismus in
wenigen Minuten zu 4-HB umwandelt
und auf die bereits beschriebene Weise
entleert wird. Das geeignete Dosierungs-
schema von Butandiol muR noch genau
erarbeitet werden.

Butandiol gelangt in 6 Minuten durch
die Plazenta, in der Kabelvene liegt aber
seine Konzentration niedriger als im mit-
terlichen Blut. Aus dem Neugeborenen
wird das Mittel sehr rasch ausgeschieden.
Beim Kaiserschnitt wird durch 24-45 mg/
kg 4-HB — ohne die Furcht zu deprimie-
ren — eine adaquate miutterliche Andsthe-
sie herbeigefihrt.

In der Nachmittagssitzung kamen die
Vortrage der Gber ihre klinischen Erfahrun-
gen berichtenden Forscher der Bundes-
republik — Heller, Junger, Kammerer,
Hofmeister, Wist und Steingass an die
Reihe.

Durch 4-HB werden Leber, Myokard,
Skeletmuskulatur, Blutzellen nicht

H.

geschadigt und die Blutgaswerte bzw.
das Saure-Basen-Gleichgewicht nicht be-
eintrachtigt. Herz-Blutkroislauf und At-
mung werden unter Wirkung des Mittels
okonomischer, der Widerstand im kleinen
Kreislauf sowie der zentrale Venendruck
steigen aber etwas an, wahrend sich der
ATP-Spiegel dauerhaft verringert und sich
eine Kalium-Depletion entwickelt.

Die Anwendungsgebiete von 4-HB
sind wie folgt: Sedierung von Respirator-
Patienten, Operationsnarkose, Andsthesie
beim Kaiserschnitt, Losung schwieriger
Intubationsverhdltnisse nebst Spontan-
atmung, Ergdnzungder epiduralen Anésthe-
sie und Sicherung der Akinesie des Patien-
ten bei der Komputer-Tomographie. Es
empfiehlt sich die Medikation mit Analge-
tika zu kombinieren.

Das bei der Einleitung auftretende Er-
brechen kann mit Atropin-Pramedikation,
der extrapyramidale Myoklonus mit Bar-
biturat oder Diazepam und der sich beim
Aufwachen meldende Tremor mit Pethidin
behoben werden.

In seinem SchluBwort duBerte Frey
die Ansicht, daB 4-HB uns néaher zum
idealen Narkotikum brachte. Am Ende
der einzelnen Vortrage findet sich ein rei-
ches, insgesamt 109 Daten enthaltendes
Literaturverzeichnis, darauf folgt die kurze
Erdrterung der Diskussion und eine aus-
flhrliche Zusammenfassung.

Das Buch bietet dem Leser Anregun-
gen und Hilfe zur Erprobung dieses Uber
glinstige Eigenschaften verfiigenden Hyp-
notikums. F.lIncze

Valtin

Funktion der Niere; Mechanismen zur Regulation des Wasser- und
Elektrolythaushalts im gesunden Organismus

F.K. Schattauer Verlag, Stuttgart-New York 1978. 188 pages with 61 illustrations and
8 tables. DM 382, $ 17

This is a short textbook of renal phys-
iology designed for medical students. It
represents the views of the author concern-
ing the essential elements of renal fluid
and electrolyte physiology and particular
emphasis is given to recent research.

The book consists of 11 chapters deal-
ing with the questions of components of
renal function, the body fluid compart-
ments, renal haemodynamics, sodium and
water balance, hydrogen ion balance as
well as the renal excretion of potassium
and hydrogen.

This valuable book gives a comprehen-
sive survey of the most important theoret-

ical and practical problems concerning
electrolyte metabolism.

Many chapters are supplemented by
one or more quantitative problems that
amplify the material in the text. The an-
swers, as well as the explanations of how
the answers were obtained are given in
the section “Loésungen der Aufgaben”
following the text.

It is a book to be recommended to all
doctors concerned with the problems of
renal physiology and pathophysiology.
There is no doubt that it will be welcomed
by the majority of physiologists who teach
medical students. G. Kovér
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Die Epidermoidzyste des Hodens

J. Hubler,1 M. Istvan,2 L. Gimesl und Z. Nagyl

Urologische Kliniklund Institut fur Pathologische Anatomie2der Medizinischen
Universitat, Pécs

(Eingegangen am 4. Februar 1982)

Nach einem Uberblick der Literatur der selten vorkommenden Epidermoid-
zyste des Hodens und der Darstellung eines eigenen Falles, wird die therapeutische
Stellungnahme erlédutert, laut der die Therapie der Wahl die Kastration darstellt.

Die Kriterien der Epidermoidzyste des Hodens hat Price [7] 1969
zusammengefallt. Demnach handelt es sich hierbei um eine Zyste, die im
Hodenparenchym sitzt, in ihrem Innenraum eine keratinisierte Masse enthalt
und eine fibrotische mit Epithel bedeckte Wand hat. Durch das mehrschichtige
Plattenepithel, in dem keine akzessorischen Hautelemente (Talgdrisen,
Haarbélge, Schweil3driisen) sichtbar sind, wird die Zyste vollkommen oder
teilweise ausgekleidet. Anhand dieses Plattenepithels kann die Epidermoid-
zyste von der Dermoidzyste abgesondert werden. Als weiteres wichtiges
Kriterium hélt Price [7], daR die Hodensubstanz nebst der mit Epidermoid
ausgekleideten Zyste keine teratomatdsen Teilchen enthalte.

Die Epidermoidzyste kommt im Hoden nur selten vor. Laut der Daten
der American Testicular Registry betrug ihre H&aufigkeit 1% der Hoden-
tumoren. Barnhouse [2] sammelte bis 1972 23 epidermoide Hodenzysten aus
der amerikanischen Literatur zusammen. Gilbaugh und Mitarb. [5] fanden
in der Weltliteratur bis 1967 27 Epidermoidzysten, wéhrend in der 1972
erschienenen Arbeit von Valerio [10] diese Zahl sich bereits auf 97 erhohte.
Schétzungsweise wurden aber, auch die Mitteilung von Mikuz und Attlmayr [6]
berlicksichtigen, nicht mehr als 100 Falle beschrieben.

VVon Wichtigkeit ist die Differenzierung der einfachen und der kompli-
zierten Epidermoidzyste. Die Kriterien der einfachen Epidermoidzyste sind
anhand der Arbeiten von Price [7] bekannt. Als kompliziert nennt man die
Epidermoidzyste dann, wenn im Hodenparenchym aufer der Epidermoid-
zyste auch ein Teratom vorhanden ist. Cook und Kimbrough [4] sowie Azzo-
pardi und Mitarb. [1], in deren Material solche Félle, aulRerdem aber auch in
Begleitung von Karzinommetastase, Teratokarzinom und Choriokarzinom
beobachtbare Epidermoidzysten vorkamen, vertraten die Meinung, daf die
Epidermoidzyste des Hodens immer ein Teil eines komplexen Teratoms ist.

Was die Behandlung anbelangt, betrachten samtliche Autoren die
Kastration als die Therapie der Wahl. Barnhouse [2] erklarte diese Stellung-
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ndhme damit, dalR unsere Kenntnisse betreffs der Eigenart der Epidermoid-
zyste liickenhaft sind: Betrachtet man sie als ein Teratom, so diirfte sie in die
Gruppe der malignen Tumoren eingereiht werden. Dies wurde von Collins
und Pugh [3] unterstitzt, die in ihrem Material von 995 Hodentumoren nur
13 Edlle von differenziertem Teratom registrierten, unter denen 2 Patienten
mit Tumormetastasen starben. In einem Eall von Weitzner [11] meldeten sich
nach einer 7jahrigen Beobachtungszeit choriokarzinomatdse Metastasen. Laut
Pugh und Smith [8] ist die Epidermoidzyste als ein ausgereiftes, bei Erwachse-
nen zur Metastasebildung neigendes Teratom zu betrachten. Versdumt man
die Kastration, konnen nicht einmal die sog. komplizierten Epidermoidzysten
erkannt werden. Nach Barnhouse [2] soll der Hoden nur bei in Anwesenheit
eines entziindlichen Prozesse konserviert werden.

Falldarstellung

F. H. der 35 jahrige Patient meldete sich wegen Induratio penis plastica
zur Untersuchung.

Urologischer Befund: Am hinteren lateralen Teil des rechtsseitigen
Hodens kann ein sich dicht anfiihlendes, fingerbeerengrofles Gebilde palpiert
werden. Intravendse Urographie: NormalVerhdltnisse. Laborergebnisse: 0.B.

Freilegung des Hodens aus linksseitiger skrotaler Inzision; der Neben-
hoden zeigte keine pathologische Verdnderung, in der Hodensubstanz sah
man eine von der Hodensubstanz mit einer Kapsel abgegrenzte Zyste mit
blatteriger Struktur und einem Durchmesser von 2 cm; die Schnittflache war
gelblich-grau, das Zysteninnere fullte eine gelblich-graue weiche Masse aus.
Wir entschieden uns zur Kastration (Abb. 1).

Histologischer Befund: Reaktionsfreier Nebenhoden, die von der Zyste
nicht infiltrierten Hodenparenchym-Abschnitte sind intakt (Abb. 2). Diagnose:
Mit Epidermis ausgekleidete, Hornmassen enthaltende Cysta epidermoides.

Nach dem Eingriff wurde Patient 2 Jahre lang regelméRig kontrolliert,
ohne dal sich Malignisationszeichen gemeldet hatten, dessen ungeachtet wurde
er aber angesichts der bekannten Malignisationsgefahr in onkologische Be-
treuung genommen. Die Induratio penis plastica wurde, da Patient in die
Operation nicht einwilligte, konservativ behandelt.

Den Fall hielten wir wegen seiner Seitenheit als interessant. Bei gutarti-
gen Hodentumoren trachten wir ebenfalls die inguinale Kastration durch-
zufuhren. Bei der Epidermoidzyste des Hodens betrachten wir im Einklang
mit der Weltliteratur die Kastration als die Therapie der Wahl.
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Abb. 1. Der entfernte Hoden mit Epidermoidzyste im Parenchym

Abb. 2. Epithelbelag der Epidermoidzyste
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Epidermoid Cyst of the Testicle

J. Hubler, M. Istvan, L. Gimes and Z. Nagy

After a brief review of the literature on the epidermoid cyst of the testicle, the
aspects of the disease are discussed. It stressed that castration is an unavoidable part of
the treatment of this type of cyst.

06 anuaepMouaHOl KUCTEe CEeMEHHMKOB
A. XYBNEP, M. ULUTBAH, 1. TMMELW n 3. HAb

ABTOPbI 3aHUMAIOTCS PEAKOi aNMAEPMONAHOM KUCTO ceMeHHMKOB. Mocne 0630pa nuTepa
TYpbl 3HAKOMSAT C COGCTBEHHbLIM B3rNSA0M Ha AaHHOM 3a6oneBaHme.

MofuepKMBaLOT, UTO NPU NEUeHNUI 3NUAEPMOUAHON KNCTbI CEMEHHUKOB HEOBX0ANMO Mpo-
M3BOAMTL KacTpaumio.
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Comparison of Suture Materials in the
Pancreas

P. Sapy, |. Miké and |. Furka

First Department of Surgery and Institute of Experimental Surgery,
University Medical School, Debrecen

(Received May 14, 1981)

Comparative tests were performed in animal experiments with traditional
and new suture materials placed into the pancreas. Dexon and polyester caused
the least tissue reaction and their reaction indices were the most favourable.
These threads therefore appear the most suitable for making sutures in the pancreas.

Research and comparison of surgical suture materials have not lost
their actuality, there being no ideal surgical thread which would keep the wound
together till complete healing and then disappear from the organism. Lacking
such a material we can only postulate the requirements which the surgical
threads have to meet. These are an adequate tensile strength, good sterilizabil-
ity, appropriate flexibility, smooth surface; the threads should be easy to
handle, and keep the knots. In addition, the thread should cause a minimum
of foreign body reaction, should not be toxic, induce allergy or have a carcino-
genic action, it should be resistant to acids, alkalis, enzymes and other active
substances of the tissue and remain unaltered in an environment infected by
fungi or bacteria, and should not drain the tissue. Conn et al. [2] postulate
additional demands for absorbable suture. At the beginning, the absorbable
thread should possess a high adhesive strength which ought to decrease at
an appropriate rate during the healing of the wound, and its absorption must
not depend upon enzymatic processes.

Miller [7] proposed further requirements with respect to synthetic
threads: polymeric suture materials should consist of stable components, the
synthetic polymer should have no influence on the physiologic processes of
the tissue and should, if possible, be a monofilament to ensure resistance to
bacteria.

The choice of surgical threads the most suitable for suturing different
organs raises new problems. In this respect a number of papers have dealt
with comparative examinations and the practical application of suture ma-
terials. In gastroenterologic surgery, for suturing wounds of the oesophagus,
stomach, bowels and of the liver, experiments were performed with various
suture materials and several among them have been tried in practice. Imre [5]
achieved excellent results with stainless steel sutures of the oesophagus and
the stomach. Littmann et al. [6] are also of the opinion that the use of single-
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row steel wire sutures is advantageous in the surgery of the digestive tract
from the oesophagus to the rectum. On the basis of comparative experiments,
Bornemisza et al. [1] recommended Dexon and polyester threads forthe prep-
aration of intestinal anastomoses. Gyurké [4] recommended synthetic threads
for suturing wounds of the liver. With respect to the pancreas, only Mizuma
et al. [8] investigated under conditions in vitro the tensile strength of a few
suturing materials exposed to the effect of pancreatic juice. In the literature at
our disposal we found, however, no data on the surgical threads most suitable
for preparing sutures in the pancreas under conditions in vivo. The problem
is of practical importance as surgical interventions on the pancreas are often
performed.

Material and Method

Experiments were carried out on 24 mongrel dogs, without respect to
age, sex or weight. According to a plan, stitches were placed three to four cm
apart into the pancreas including the glandular substance, with 000 thickness
thread fixed in atraumatic needles. The threads were knotted.

The materials used were as follows:

1.1. Traditional, natural non-absorbable suture materials: flax, silk;
2. traditional natural absorbable suture material, catgut;
I1. 1 synthetic non-absorbable suture materials: polyamide (Supramide)
polyethylene (Prolone), polyester;
2. synthetic absorbable suture material: polyglycolic acid (Dexon).

The animals were re-operated on the 3rd, 7th, 14th and 21st postopera-
tive days. In the course of the operation the pancreas and its environment
were examined for oedema, inflammatory reaction and adhesions. Visual
inspection was followed by histologic assessment of slides prepared from
sections of the pancreas stained with haemalum-eosin and by Van Gieson’s
method. The microscopic tests formed the basis of the calculation of the reac-
tionindex [3, 4] which provides identical conditions for the comparison of
suture materials (Fig. 1).

Results

Surgical technique

With respect to the practical applicability of the threads, it was found
that all threads were easy to knot and none posed a problem to the surgeon.
Compared to the others, the suture materials made of polyamide and poly-
propylene are somewhat rigid, but this was no obstacle to their application.
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Fig. 1. Calculation of the reaction index. R[ = reaction index; D = diameter of thread;
X = size of the reaction halo

Visual inspection

Around the silk, flax and catgut stitches marked swelling and oedema
were observed on the third postoperative day. The swelling hardly regressed
up to the 21st day. In a few cases, easily separable adhesions were found in the
environment of the pancreas. Around the synthetic threads there was almost
no tissue reaction.

Microscopic examination

1.1. On the third and seventh postoperative days some oedema and
marked round-cell infiltration were observed around silk and flax threads.
The width of the round-cell halo was greater around the flax thread. On the
14th and 21st postoperative days, beside cellular infiltration, connective tissue
fibres appeared around the suture; these surrounded the flax thread like
a broad capsule. The capsule around the silk thread was smaller (Figs 2 and 3).

1.2. Around the catgut marked oedema and a wide round-cell halo was
observed on the third and seventh postoperative days. Disintegration of the
thread was clearly visible on the 14th, and quite marked on the 21st day
(Fig. 4).

1.1 Around the synthetic non-absorbable suture materials only a
slight oedematous halo was observed on the third day; it disappeared by the
seventh postoperative day. The cellular reaction was the least significant
around the polyester; it was more expressed around polyethylene and even
more marked in the vicinity of polyamide threads. On the 14th and 21st
postoperative days hardly any cellular infiltration was visible around polyester
threads and the number of connective tissue fibres was quite small. The appear-
ance of connective tissue fibres was not significant around the other two
sutures either (Figs 5 and 6).
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Fig. 2. Wide and cell-rich capsule-like connective tissue formation around flax on 21st
postoperative day (haemalum-eosin staining, X HO)

.2 On the third postoperative day hardly any oedema could be observed
around the polyglycolic acid thread, and the cellular reaction was negligible.
Disintegration of the thread was apparent by the 14th day and on the 21st
postoperative day the thread residues stained only faintly. By this time the
cellular reaction and the thin capsule-like connective tissue practically dis-
appeared (Fig. 7).

Fig. 3. Less cell-rich capsule-like connective tissue formation of medium thickness around
silk on 21st postoperative day (haemalum-eosin staining, X 110)
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Fig. 4. By the 21st postoperative day catgut has become greatly fragmented but is
surrounded by a wide, cell-rich reaction-halo (haemalum-eosin staining, X 110)

Fig. 5. A very slight reaction-halo appears around the polyester thread on 21st post-
operative day (haemalum-eosin staining, X 110)

Discussion

Reaction index of the suture materials

The reaction index for the various materials reflect the histological
result and can be plotted in a coordinate system (Fig. 8).

Around the silk, flax and catgut threads an intense inflammatory reac-
tion occurred, consequently, these materials have a low reaction index giving
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Fig. 6. In the vicinity of the polyethylene suture the tissue reaction is limited to a small
area (haemalum-eosin staining, X 110)

a flat curve. These threads do not seem to be suitable for placing sutures in
the pancreas. On the other hand, polyglycolic acid and polyester had highly
arched curves which means that these suture materials cause the smallest
tissue reaction, and so are the most suitable for suturing pancreas wound.
However, according to Mizuma’s [8] experiments, the tensile strength of poly-
glycolic acid in contact with the pancreatic juice dropped to one-third of its
initial value in 14 days and this period might not be sufficient for the complete
healing of the pancreatic wound.

Fig. 7. Around the polyglycolic acid thread a thin capsuledike connective tissue formation
poor in cells is visible on the 21st postoperative day (haemalum-eosin staining, XI1O)
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a—a Catgut o—o Polyester
a—* Silk *—*  Supramide
«—e+ Dexon

Fig. 8. Comparison of the reaction indices of the suture materials applied

Taking into consideration all experiments, it appears that of the investi-
gated suture materials in the pancreas of the dog, polyglycolic acid and polyester
come nearest to the ideal material, and may be recommended to be applied
in clinical practice.
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Vergleichende Untersuchungen mit in das Pankreas
eingelegten Nahtmaterialien

P. Sapy, Irén Miké und |. Furka

Im Tierexperiment wurden mit in das Pankreas eingelegten traditionellen und
neuen, synthetischen Nahtmaterialien vergleichende Untersuchungen vorgenommen.
Die Ergebnisse sprachen dafiir, daB die kleinsten Gewebereaktionen durch Dexon und
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Polyester verursacht wurden; diese Faden, die sich auch was die Reaktionsindexe an-

belangt, fiir die besten erwiesen, scheinen sich am meisten zur Verfertigung von Pankreas-
nahten zu eignen.

CpaBHUTENbHbIE MCCMEA0BaHMS LLIOBHbLIX MaTepuasioB, BbIMO/IHEHHbIE Ha
NopyKeNyoYHON Kenese

. WANW, . MUKO n N. ®YPKA

B akcnepumMeHTax Ha XXWBOTHbIX aBTOPbl BbIMNONHWUAW CPaBHUTENbLHOE W3y4yeHUe Tpaau-
LUMWOHHbBIX U HOBbIX, CUHTETUYECKNX LIOBHbIX MaTepunanoB, MNOMELLeHHbIX B MOMKeNyaAy4YHYyH
enesy. Kak nokasblBalOT pe3ynbTaThbl OMbITOB, CaMyO cna6y+o TKaHEBYH peaKUWK Bbl3blBAKOT
npexge Bcero [1eKCoOH M NONM3CTEP, OHU XK€& MOKa3blBalOT caMble Nydllne WHAEKCbl peakuuu,
noyemy mn ABNAKOTCA Hanbonee noaxoaAawnumMmmn ona naHKpeaTnyecKnx LUBOB.
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Dr. Istvan Fukka
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Diagnosis and Treatment of Adult Polycystic
Kidney Disease

A. Csontai, Gy. Nadas, J. Maké, J. Panovics and F. Balogh
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(Received June 21, 1981)

The methods applicable to the diagnosis of polycystic kidney disease are
reviewed. By assessing the clinical data of 314 patients suffering from adult
polycystic kidney disease who had been treated in the 30 years between 1960
and 1979, the importance of conservative therapy and nephrological care is
emphasized. The significance of hemodialysis in therapy and the special circum-
stances of transplantation are discussed. The indication of surgical treatment can
be extended in complication-free cases.

In the development of polycystic kidney an important role is attributed
to disturbances in the fusion of the nephrogenic secretory tubli with the collect-
ing tubuli developing from the ureteric bud. The prognosis of the disease has
been considered rather poor. Due to the progressive process, in most patients
the pase of renal failure sooner or later ensues, and the associated septic com-
plications speed up the process considerably. Early diagnosis is today possible
with the help of the available up-to-date diagnostic methods, and recent de-
velopments in therapy have improved the outlook of the patients.

Material and Method

In our Department 314 patients suffering from polycystic kidney
disease were treated in the 30 years from 1950 to the end of 1979. All patients
were adults belonging to Potter type 3. There were 152 men and 162 w.omen
The family history confirmed in 28 cases (8.9%) the disease in the ascendents.
More serious complaints appeared, as a rule, after the age of 30. This is reflected
in the patients’ age at the time of diagnosis: 82.8% were between the age of
31 and 60 (Fig. 1).

The function of the kidney usually deteriorates slowly, so that the organ-
ism can adapt itself to the situation and the first symptoms are not typical.
Quite often years pass between the manifestation of early symptoms and the
correct diagnosis; in the majority of our cases this period was more than two
years (Fig. 2).

The three classical symptoms ofthe disease are haematuria, hypertension
and a palpable kidney. The three symptoms coincided rarely in our material.
Quite often a dull, uncertain tense pain in the back was the first symptom,
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No. of cases

Fig. 1. Age distribution of patients

accompanied by thirst, lack of appetite and a sensation of weakness (Fig. 3).
In 61 patients (19.4%) the disease was accompanied by renal calculi; in this
case renal colic was the first symptom.

Palpation. In progressive cases a large formation was palpated filling
the costovertebral angle on both sides, with a loose abdominal wall and, an
uneven surface of the kidney.

No. of patients

Fig. 2. Time from the appearance of symptoms to correct diagnosis
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mass
hypertension
pain

haematuria

Fig. 3. Frequent symptoms

X-rays are indispensable for the correct diagnosis. In the course of tradi-
tional urography the first pictures were taken in the 0.5th, 3rd and 5th minute,
as early nephrograms have a special value. In the majority of cases tomograms
were prepared. Chamber scintigraphy is a comparatively new method. Chlo-
merodrine labelled with 19Hg is bound, for a few hours, to the epithelial cells
of the renal tubules and the activity distribution is easy to measure. The
polycystic kidneys appeared on the scintigram enlarged in all directions with
lobated contours. In the parenchyma, corresponding to the cysts, a number
of activity losses more or less of equal size was visible, but cysts smaller than
2.5 cm could not be revealed. Ultrasonic examination is a non-invasive method
which involves no risk and preparation, and can be performed in outpatients,
too. Ultrasonic diagnosis of renal diseases was first suggested in Hungary by
Falus and worked out in detail by Szabo et al. [29]. We employed this test in
77 cases. The polycystic kidney was characterized by a restless echogram.
Depending upon electronic amplification, at low intensities the structure was
not marked, while at higher intensities round, echoless zones corresponding
to the cysts appeared (Figs 4A and B). In vivo, the small-cystic and large-
cystic forms of the polycystic kidney can be distinguished unambiguously
only by means of the ultrasonic test. The importance of this distinction is the
significantly worse prognosis of the small-cystic form. Angiography, not
being an absolutely harmless procedure, was performed only when absolutely
necessary. Its most important indication was the suspicion of a tumour in
the polycystic kidney. While in the polycystic kidney the main arteries are
drawn apart and are characteristic areas without vascular tracings, in the
patients with tumour pathological vascular tracings and pools of contrast
material are visible in the affected area [1]. The venous phase is often missing.

The majority of patients suffering from polycystic renal degeneration
reach the stage of renal failure around the age of 35 to 45 years.
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Fig. 4. Ultrasonic picture of polycystic kidney. A : cross-section; B : longitudinal
section (By the courtesy of Dr. V. Szabd)

We used four therapeutic methods, namely

1. néphrologie care
2. haemodialysis

3. transplantation

4. surgical treatment

1. Regular check-ups from the time of diagnosis are necessary. Nephrolog-
ical care in the stricter sense of the word was started when the first symptoms
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of deteriorating renal function had appeared. At the beginning, it was based
on the prescription ofan appropriate diet. By means ofthe modified Giordano-
Giovanetti diet [23] rich in essential amino acids and containing 25 to 30 g
of protein, and by the administration of furosemide ensuring a diuresis of 3
to 4 litres daily, the progression of renal insufficiency could be slowed down
considerably [12]. Attention was paid to the possibility of infection. In the
case of pyuria or significant bacteriuria, antibiotics are indispensable. Whenever
necessary, the drug therapy was continued for months. Even small doses of
nephrotoxic drugs were avoided. The life of older patients, once they have
become uraemic, must be prolonged by means of conservative therapy. The
possibilities and limitations of the latter shall be demonstrated by the case
histories of two of our patients.

In the case of AS., a 59 year-old female patient, polycystic kidney
disease had been diagnosed 28 years ago. In 1977 she had been admitted with
serious uraemia after an episode of high fever. Her findings at that time were
CN 35.34 mmol/1 (99 mg/dl), serum creatinine 742.5 yumol/l (8.4 mg). After
fluid and urosemide administration the quantity of urine rose to 3.5 to 4 litres
daily. The Giordano-Giovanetti diet containing 25 g of protein was prescribed.
In three weeks her condition improved considerably and she was discharged
almost free of complaints. Since then she is under our nephrological care,
and had not experienced pyuria or haematuria. Taking 40 mg furosemide six
times daily her urine excretion is around 3 litres. The patient is able to look
after her domestic duties and has travelled abroad. The results of the last
check-up were CN 27.2 mmol/1 (79 mg), serum creatinine 795.6 y,mol/l (9.0mg/dI)
urine density 1010, opalescent urine with 1-1 white blood cell and 1-1 erythro-
cyte in the sediment.

In the case of J.K., a 59 year-old female patient polycystic kidney
disease had been diagnosed at 54 years of age. She had had azotaemia and had
been in hospital several time. In November 1975 she had been taken over
from another hospital because of uraemia. At admission she was oedematous
all over the body, very weak and hardly able to move. Because of nausea
and vomiting she was unable to eat or drink. Her more important laboratory
findings were, CN 66.76 mmol/1 (187 mg/dl), serum creatinine 972.4 /nnol/l
(11 mg%), serum Na 125 mEg/l, serum K 4.0 mEg/l, urine density 1012,
sediment: 60-80 WBC, 100-120 erythrocytes per field of vision. The acidosis
normalized after the infusion of 600 ml of 4.2% sodium hydrocarbonate
solution. Infusions, 1000 mg of Foruntral Larix and the Giordano-Giovanetti
diet containing 25 g of protein caused an improvement of the findings: C N
was 28.9 mmol/1 (81 mg/dl), serum creatinine 636.48 jumol/l (7.2 mg/dl), the
oedema disappeared. After five weeks the condition had greatly improved,
and the patient was discharged. She reported for control monthly. Her urine
quantity was 3 to 3.5 litres daily none the less the CN and serum creatinine
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values began to increase slowly. The pyuria was treated first with ampicillin
and co-trimoxazole which caused a temporary disappearance of leucocyturia
and bacteriuria.

In June, 1978, the patient was again admitted with fever and sepsis,
CN 35.56 mmol/1 (94 mg/dl), serum creatinine 919.36 pmol (10.4 mg/dl). She
was given the same diet and fluid therapy as before, supplemented now with
aimed antibiotics, but the septic state could no longer be influenced and she
died two weeks later.

So far, 24 polycystic patients with reduced renal function have been
under our care, out of whom ten were treated by haemodialysis. Six of the
patients in the non-dialysed group had died. There are currently eight patients
who come regularly for check-up. Among the polycystic patients who, because
of their advanced age, were not haemodialysed, considerable azotaemia,
with around 50 mmol/1 (140 mg/dl) CN values, without uraemic complaints
have been quite frequent.

2. In contrast to chronic renal failure of other aetiologies, the serum
creatinine of polycystic patients rose despite a two to three litre daily diuresis
quite often to 880 pmol/1 (10 mg/dl). In such cases haemodialysis should always
be considered, and especially patients in the younger age groups should be
admitted into the haemodialysis programme. Polycystic patients tolerate
haemodialysis well, though their age was higher than that of patients subjected
to haemodialysis for some other kidney disease. The majority of the latter
patients was dialysed three times weekly, while for polycystic patients dialysis
twice weekly was found sufficient for a fairly long period of time. So far, 21
of our patients received regular haemodialytic treatment, and currently eight
are being treated in this way. It has to be stressed that with adequate néphro-
logie care and chronic haemodialysis the survival of polycystic patients can
considerably be prolonged.

3. Suppuration of the cysts represents the greatest danger. With a single
exception, the cause of death was sepsis and its consequences. If the septic
state does not improve, the purulent kidney has to be removed. In certain
cases contralateral nephrectomy may also be justified. It is a much discussed
problem whether before performing kidney transplantation the nephrectomy
should be uni- or bilateral. In Hungary now, kidney transplantation is per-
formed only after bilateral nephrectomy. Because of the few available cadaver
kidneys, transplantation is only eventual and its time uncertain. We performed
bilateral nephrectomy in six patients out of whom two were subjected to trans-
plantation.

4. Up to recent times, in the treatment of patients suffering from poly-
cystic kidney disease the principle of “non-intervention” had been accepted,
provided there were no complications (renal calculi, suppuration of the cysts
leading to sepsis, intense haemorrhage). Thus, a surgical intervention was done
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only when the patient had developed sepsis due to suppuration of the cysts.
In such cases, in the course of exploration, the cysts full of pus were opened
and their walls resected. Lately, operations aiming at decompression by
opening of the central cysts causing the deformity of the pelvic system are
being done and it is suggested to open up the peripheral cysts, too. Hence,
in these cases no infected or purulent cysts remain. An improvement of the
function of the still intact parts of the parenchyma and a relief of the pains,
mainly of low back pains, are expected from this type of operation.

Two sisters of the 38 year-old female patient D.K., had suffered from
polycystic kidney disease and their father had died of uraemia. The polycystic
kidneys of Mrs D.K. had been detected two years after the appearance of her
complaints. Urography revealed the deformity of the right pelvis and decom-
pressive surgery was done. Urography carried out in the course of check-up
showed the kidney to have decreased in size and a substantial decrease in
pelvic stasis (Figs 5A and B). Since the operation the patient has no com-
plaints.

Discussion

Polycystic degeneration of the kidneys is characterized by cystic dilation
of the renal tubules. Beltran [3], Pintér and Csiirés [21] and Szakall and
Zarandy [30] have pointed outthat the condition must be sharply distinguished
from the unilateral polycystic kidney which is never inherited. When there is
a number of cysts in one of the kidneys, the condition is called a multicystic
kidney, and when the process affects only part of the kidney we speak of
multilocular cystic disease. Balogh [2] has reported on the simultaneous
occurrence of polycystic kidney and a giant solitary cyst.

Herxheimer [8] was the first to suppose that the pathogenic factor
was a hindrance ofthe fusion ofthe tubular apparatus developing from nephro-
genic tissue with the canalicular system growing from the direction of the
ureteric bud. According to Hildebrand [9], the condition develops when the
fusion of the glomeruli and the collecting tubules is disturbed. McKenna and
Kampmeier [13] attributed a certain role to the atrophy of embryonic tubules
while Hepler [7] considered the obstruction a secondary factor, as in his
opinion the cysts would develop as a result of vascular damage. Osathanondh
and Potter [15-19] who have studied the problem the most thoroughly,
distinguished four types of development of the polycystic kidney. In the case
of type 1, polycystic kidney develops in infancy due to hyperplasia of the
interstitial portion of the collecting tubules; this condition leads to early death.
Polycystic degeneration of other organs, mainly ofthe liver and lungs also have
a high incidence. In type 2, inhibition of ampullary activity leads to bilateral
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Fig. 5. Urographie picture of polycystic kidney. Compared to the situation before the
operation (A) decompression greatly reduced the deformity of the pelvic system on the
right side (B)
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polycystic kidney. In clinical practice type 3 is the most often encountered:
it is caused by multiple abnormalities of development. This type is familial,
of autosomal dominant heredity. Our cases belonged into this group. The
fourth form is the consequence of a mild injury of the ampoule caused by
urethral obstruction. On the basis of this classification Rutkai and Czeizel [23]
stressed the importance of prenatal examination.

Radiological methods play a decisive role in detection of the polycystic
kidney. As the process progresses so does the size of the kidneys increase.
Lalii and Poirier [11] drew prognostic conclusions by comparing the periodi-
cally repeated urographs with the growth of the kidneys. Another diagnostic
method is carotid angiography in patients who are suitable for this test.
The future way of life of the patient, and his suitability for chronic haemodia-
ysis or Kidney transplantation can be influenced decisively if his cerebral
lascular aneurysm is detected in good time, preferably by computer tomog-
raphy. More recently Pytel et al. [22] have demonstrated a specific dermato-
graphic pattern of polycystic kidneys.

In the majority of cases we apply conservative therapy. Nephrologie
care started in good time and carried out with sufficient competence can
considerably prolonged the life of the patient. In this way the number of
patients who later might require haemodialysis can be reduced. This is an
important point as the capacity of haemodialysis stations is rather limited

There is no generally accepted opinion with respect to uni- or bilateral
nephrectomy prior to transplantation. Immune suppression after transplan-
tation incurs the risk of infection, so that the remaining polycystic kidney can
be the source of sepsis [25]. None the less, many surgeons perform transplanta-
tion without previous nephrectomy when there has been no history of haema-
turia, pyuria or significant bacteriuria [10, 12, 23, 25, 32].

Bilateral nephrectomy is contraindicated when — beside adequate
diuresis hypervolaemiaisrare which partly in itself and partly through hyper-
tension puts a load on the circulation;

— owing to the erythropoietin produced by the kidneys the patienst
require fewer blood transfusions;

— removal of the polycystic kidney(s) would represent a great opera-
tional load;

— because of the small number of available cadaver kidneys transplan-
tation is only eventual and its time uncertain.

For these reasons, nephrectomy of polycystic kidney patients with
reduced renal function is justified only when they become oliguric, when their
hypertension cannot be influenced by drugs and haemodialysis, or when,
because of the suppuration of cysts, a septic state develops.
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Moderne Anschauung der Diagnostik und Therapie der polyzystischen
Nierenkrankheit der Erwachsenen

(Analyse von 314 klinischen Fallen)

A. Csont A, Gy. Nadas, J. Maké, J. Panovics, und F. Balogh

Nach dem Uberblick der bei der polyzystischen Nierenkrankheit anwendbaren
diagnostischen Methoden, werden anhand der Analyse der klinischen Daten der an der
Klinik im Verlaufvon 30 Jahren (1960—1979) behandelten 314, an polyzystischer Nieren-
krankheit leidenden, erwachsenen Patienten die Fragen der konservativen Behandlung,
der nephrologischen Betreuung, der Hamodialyse und der speziellen Verhaltnisse der
Transplantation erlautert. AnschlieBend wird auf die Moglichkeiten der Ausbreitung des
chirurgischen Eingriffs in komplikationsfreien Fallen hingewiesen.

CoBpeMeHHbIli B3r/isig Ha AMArHOCTUKY U Tepanuvio MoSIMKUCTO3HOMO 3a60/1eBaHNs
MoYeK Yy B3POC/bIX

(KnuHunyecknii pasbop 314 HabnogeHUin)

A. YOHTAW, Ib. HALALL, N. MAKO, N, MAHOBWY n &. BANIOT

ABTOpbI a0 T 0630p METO/0B, MPUMEHSAEMbIX B IMArHOCTUKE MONNKUCTO3HOIO 3a60M1eBaHus
noyek. Ha OCHOBe aHanM3a KAMHUYECKMX AaHHbIX, cOBpaHHbIX 3a 30-neTHuii nepuog (1950-
1979) y 314 60/MbHbIX C NONMNKUCTO3HOW 60ME3HLI0 NMOYEK, OHW YKA3biBAlOT HA BAXXHOCTb KOHCEp-
BATVWBHOM Tepanuu 1 He(poNOrMYEcKoro NaTpoHUpoBaHus. OBGCYXAAKT BONPOC O MecTe remo-
AVanu3a B Tepanuyu M 0 CrnelnanbHbIX YCNOBMAX TpaHCmaaHTauum. O6palatoT BHUMaHWE Ha
pacluMpeHmne NoKasaHmii K XMPYypruuyeckoMy BMeLLaTeNbCTBY B CAyYasX, He CONPOBOXAAOLLNX-
CA OCNOXHEHUAMU.

Dr. Agoston CSONTAI
Dr. Gy0rgy Nadas
Dr. J4nos Mako

Dr. Jozsef P anovics
Dr. Ferenc Balogh

Department of Urology,
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Urologische Komplikationen bei
Beckenfrakturen

E. Koranyi,l |. Zagh2 S. Kottaszl und E. Kendelényi2

Urologische Abteilungl und Unfallchirurgische Abteilung2 des Krankenhauses Ujpest,
Budapest

(Eingegangen am 18. Januar 1982)

Bei 37 von 258 Patienten mit Beckenfraktur lag auch eine schwere urolo-
gische Komplikation vor. Bei der Mehrzahl der polytraumatisierten Patienten
besteht die Gefahr einer urologisehen Verletzung. Nach Erlauterung der die
verschiedenen Frakturtypen begleitenden, charackteristischen urologisehen Kom-
plikationen wird darauf hingewiesen, daR im Interesse der Erfassung bzw. Aus-
schlieBung einer, akute Versorgung beanspruchenden urologisehen Verletzung
bzw. der Festlegung der Therapie — Operation oder konservative Behandlung —
die dringende Durchfiihrung der urologisehen Untersuchung von groRer Wichtig-
keit ist. Die definitive Versorgung und die bestmdglichsten Heilergebnisse kdnnen
nur von einem gut kooperierenden, aus Traumatologen, Urologen und Radiologen
bestehenden Team erwartet werden.

Statistische und auch klinische Daten zeigen, daf sich die Zahl der
Haushalts-, Betriebs-, Verkehrs- und Sportunfélle von Jahr zu Jahr erhéht [1,
3, 5 6, 7]. Eine ahnliche ansteigende Tendenz weist auch die Zahl der poly-
traumatisierten Falle auf. Die urologisehen Verletzungen, unter denen die
Blasen- und Urethraverletzungen meistens als Folgen von Beckenfrakturen
entstehen, werden in den unfallchirurgischen Abteilungen beobachtet bzw.
diagnostiziert. Was die Versorgung der Verletzungen anbelangt, verfiigen in
erster Linie jene urologische Abteilungen Uber reiche Erfahrungen, die zu
auch traumatologische Abteilungen besitzenden Krankenhausern gehoren.
In vorliegender Arbeit befassen wir uns mit der Haufigkeit, Diagnostizierung
und Therapie der urogenitalen Komplikationen der Beckenfrakturen.

Zwischen 1974 und 1979 wurden auf unsere Unfallchirurgische Abteilung
6872 Verletzte aufgenommen; in 258 dieser Félle handelte es sich um eine
Beckenfraktur, die zu 2/3 der Félle eine Teilerscheinung der Polytraumatisa-
tion und in 1/3 ein Monotrauma war.

Die den Frakturtypen entsprechende Verteilung zeigt folgendes:

Beckenkammfraktur 72 Félle 2804
einfache Beckenringfraktur 90 Falle  35g,
zweifache Beckenringfraktur 41 Falle 159
Pfannenfraktur 55 Félle 22

Die Zahl der sich zu den verschiedenen Frakturtypen gesellenden urolo-
gischen Komplikationen darf als charakteristisch bezeichnet werden. Blasen-
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und UrethraVerletzungen bzw. Funktionsstdrungen werden am héaufigsten
durch instabile Ringfrakturen verursacht. Etwas geringer, aber noch immer
bedeutend ist die Zahl der urologischen Komplikationen der Azetabulumfrak-
turen, wéhrend durch stabile Ring- oder Kammfrakturen im Bereich der
Harnwege nur selten eine Korrektion beanspruchende Verénderung herbeige-
fihrt wird. Da die polytraumatisierten, auch eine Beckenfraktur erlittenen
Patienten potentiell auch fiir urologische Verletzte gelten, wurde in diesen
Féllen ausnahmslos eine urologische Untersuchung vorgenommen. Insofern
sich anhand der physikalischen Untersuchung sowie der quantitativen und
qualitativen Harnuntersuchung der Verdacht einer Verletzung des urogenitalen
Traktes erhob, wurden solange weitere diagnostische Mittel herangezogen,
bis es schlieRlich gelang, den Verdacht zu bestatigen oder widerlegen. Nebst
der klassischen Fillungsprobe boten uns zur Festlegung der genauen Diagnose
bzw. zur Aufstellung des therapeutischen Planes die Ausscheidungsurographie,
die Zystographie und noétigenfalls die retrograde Urographie eine Hilfe. Die
Durchfuhrung und Auswertung der diagnostischen Routineverfahren sind bei
diesen polytraumatisierten, sich manchmal in Schock befindlichen Patienten
viel schwieriger als bei nicht verletzten Kranken. AuBerdem beansprucht auch
die Indizierung der Operation der nachgewiesenen Blasen- oder Urethraver-
letzung groRere Umsicht und ernstere Uberlegungen, zumal der urologische
Eingriffin die vom Traumatologen aufgestellte Dringlichkeits-Reihenfolge der
bei den Polytraumatisierten notigen sonstigen chirurgischen Operationen ein-
gefligt werden muR.

Schwerere urogenitale Komplikationen kamen bei 37 unserer 258 eine
Beckenfraktur erlittenen Patienten (14,3%) vor. Die frihen und die nach der
Frakturheilung aufgetretenen spéten funktionellen Stérungen, die banalen
Harnwegsentziindungen sowie die keine Behandlung beanspruchenden, vor-
Ubergehenden Hamaturien, in deren Hintergrund keine Verédnderung nach-
zuweisen war, wurden in unser Material nicht aufgenommen.

Verteilung der urogenitalen Komplikationen:

Blasenverletzung (komplett)
Blasenverletzung (inkomplett)
Urethraruptur
Urethraquetschung
Hochgradige Hamaturie
Miktionsunfahigkeit verursachendes Hdmatom 4

Hwsos

3 der 4 Patienten mit kompletter Blasenverletzung wurden unmittelbar
nach der Diagnostizierung operiert: Exzision der gequetschten, zerstdrten
Abschnitte, Blasenverschluf3 tiber dem Katheter (Abb. 1). In einem Fall, in
dem wegen des schlechten Allgemeinzustandes keine Operation vorgenommen
wurde, erwies sich —ahnlich wie im von Guba und Balint [4] verdffentlichten
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Abb. 1. Zystogramm einer sich zur Beckenfraktur gesellenden Blasenruptur

Fall — die Anwendung eines Dauerkatheters als erfolgreich, die Verletzung
heilte. Inkomplette Blasenverletzungen lagen in 5 Fallen vor; in 2 Fallen, in
denen der zystoskopische Befund auf eine Ruptur hinwies, konnte nach 1-
woehigem Dauerkatheter Heilung erzielt werden, wahrend die hei den 3 Poly-
traumatisierten anlaRlich der Laparotomie erkannte Blasenverletzung vernaht
wurde. In 2 der 4 Falle mit Urethraruptur lag die Verletzung im Bereich der
Pars membranacea, in einem Fall in der Umgebung der Pars prostatica; im
4. Fall wurde die Harnréhre durch das Bruchende vom Blasenfundus ab-
geschnitten (Abb. 2). In allen vier Féallen kam es zu einer akuten chirurgischen

Abb. 2. Retrogrades Urethrogramm einer durch Beckenknochenfraktur®bedingten
Urethraverletzung
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Freilegung und zur Vereinigung der abgerissenen Harnréhrenden mit Situa-
tionsndhten Gber dem Katheter. Im Interesse der sicheren Hamableitung
wurde bei den wegen einer Blasen- oder UrethraVerletzung operierten Patienten
auch eine suprapubische Ableitung angewandt. In den Féllen, in denen es sich
um inkomplette Miktionsunfahigkeit bzw. Urethrorrhagie verursachende Harn-
rohrenVerletzungen handelte, konnte mittels konservativer Behandlung aus-

Abb. 3. In Begleitung einer Knoehenfraktur entstandenes, Miktionsunféhigkeit vernr
sachendes Hadmatom im kleinen Becken

nahmslos Heilung erzielt werden. In 17 Féllen gesellte sich zur Beckenfraktur
eine massive, oft Gerinnsel enthaltende Blutung, eine chirurgische Freilegung
beanspruchende Kontinuitadtsunterbrechung lie sich im Laufe der Unter-
suchungen jedoch nicht nachweisen. Dank der konservativen Behandlung
(Katheter) horte die Hamaturie bei sémtlichen Patienten auf. Den Knochen-
brichen zufolge entwickelt sich im reich vaskularisierten kelinen Becken
hdufig ein ausgedehntes, die benachbarten Organe dislozierendes Hamatom
(Abb. 3). In 4 Félle konnte die durch die komprimierende bzw. deformierende
Wirkung des Koagulums herbeigefiihrte totale Miktionsunfahigkeit durch
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Einfuhrung eines Katheters und Drainage des Hamatoms geltst werden. In
10 der 37 Féllen erwies sich wegen einer sich zur Beckenfraktur gesellten
urologischen Komplikation eine akute Operation erforderlich: samtliche
Patienten heilten. Durch urologische Komplikationen bedingte Todesfélle
kamen nicht vor.

In der Gestaltung der Ergebnisse spielen viele Faktoren eine Rolle. Die
grundlegende Bedingung der erfolgreichen Behandlung ist die unverziigliche
und tadellose Teamarbeit des Traumatologen, Urologen, Radiologen und
Anésthesiologen. Nachdem die Befunde der nétigen und ausreichenden Unter-
suchungen zur Verfugung stehen, mu die Frage, ob eine Operation oder kon-
servative Behandlung indiziert ist, dringend entschieden werden. Nebst der
Harnableitung ist die Anwendung einer, der Harninfiltration vorbeugenden,
die Hamatome entleerenden, reichlichen Drainage von grofler Bedeutung.
Eine nicht minder wichtige Rolle spielen ferner Transfusionen, Infusionen, die
Verabreichung von Antibiotika sowie die fortlaufende Beobachtung und die
intensive Pflege der Patienten.

Literatur

1. Bauer J, Drahovsky V, Vanicky D, Zelenak P: Urologie complications in pelvic frac-
tures. Hefte Unfallheilkunde 124: 305, 1975

2. Buday P, Ruszinké B, Nagy E: Medencetdrés okozta higyhdlyag sérulések ellatasi
problémai polytraumatizalt betegeknél (Versorgungsprobleme der beckenfraktur-
bedingten Blaseverletzungen). V. Ungarischer UrologenkongreB, Debrecen 1979

3. Gibson GR: Urological management and complications of fractured pelvis and ruptured
urethra. J Ur 11: 353, 1974

4. Guba T, Balint J: Medencetdrés okozta nyilt hagyholyag sérilés m@tét nélkili meg-
oldasa (Losung der Beckenfraktur bedingten freien Blasenverletzungen ohne
Operation). Urol Nephrol Szle 3:196, 1976

5. Hibner G, Scholz R: Diagnosis and therapy of bladder and urethral injuries in pelvic
fractures. Hefte Unfallkeilkunde 124: 301, 1975

6. Szomor L, Racz S, Erhardt G: Tapasztalatok a medencetoréssel sz6védott hdlyag-
hagycs6sérilések ellatasaban 6t év anyaga alapjan (Erfahrungen bei der Versor-
gung der mit Beckenfraktur komplizierten Blasen-Urethraverletzungen aufgrund
des 5jahrigen Materials). V. Ungarischer UrologenkongreR, Debrecen 1979

7.Varga B, Csonka L, Vadasz K: Medencetérésekhez tarsult uroldgiai sz6v6dméneky
ellatasa (Versorgung der sich zur Beckenfraktur gesellenden urol ogischen Kom
plikationen). V. Ungarischer Urologenkongrel, Debrecen 1979

Urological Complications of Pelvic Fractures
E. Koranyt, I. ZAGH, S. Kottasz and E. Kendeluanyi

»

In 37 of the 258 patients with pelvic fractures rather severe urological complica-
tions were diagnosed. It seems that the majority of polytraumatized patients can be
considered as potential urologie cases. The characteristic urological complications asso-
ciated with the various types of fractures are described. The importance of urgent urolog-
ical examination is stressed in order to detect urological injuries requiring acute care and
to determine the need for operation or for conservative treatment. Co-operation between
the traumatologist, the urologist and the radiologist will ensure the definitive care of the
polytraumatized patient and the best chances for recovery.
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ypOl'IOFVI'—IECKVIe OC/I0O)KHEHUA Tas30BblX MepesioMoB

E3 KOPAHW, W. 3AT, L. KOTTAC n 3. KEHAENEHW

Y 37 13 258 60/1bHbIX C NEPeIOMOM Ta3a aBTOPbI HALIAW TAXENble YPONOrMYeCcKne 0Cnox-
HeHnA. OHM CUMTAIOT, YTO 60/1bLINHCTBO 60NbHBIX C MHOXECTBEHHbIMW TpaBMaMu MOTYT CUMTaTb-
CA TaKXe NOTEHUMaNbHO YPONOrMYeckn TPaBMUPOBAHHLIMU. 3HAKOMAT C YPOSOrnyecKuMu
OCNOXXHEHUAMW, NMPUCOEAMHAOWMMUNCA K pPasHbIM TUMaM MepenoMoB, UMEKLWMUMUN XapaKTepHYO
KapTuHy. MofyepknBalOT BXXHOCTb CPOYHOrO YPONIOrMYECKOr0 UCCNeA0BaHNsA AN BbISBEHUS
60/bHbIX C YPONOTrMYECKMMUN TPaBMaMm, KOTOPble HY)XXAATCA B HEOT/1I0XKHOI NOMOLLUM, a TaKXe
ONS onpefeneHns B KaXAOM clyvae Heo6X0AMMOCTW ONepaTUBHOMO MU KOHCEPBATUBHOIO fe-
yeHus. XopoLlee B3avMHOE COTPYHUYeCTBO TpaBmaTonora, pagnonora u yponora obecneynsaet
COOTBETCTBYIOLLEE 06CNYXMBAHME MONNTPABMATUYECKNX BO/bHBIX Y BO3MOXHO Nlyyllne pe3y b-
TaTbl NeyveHus.
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Treatment of Acute Suppurative Nephritis

S. KOTTASZ and F. Szijjarté
Department of Urology, Outpatient Surgery, Municipal Hospital of Ujpest, Budapest

(Received December 3, 1981)

The diagnostic problems and treatment of acute suppurative nephritis
are discussed on the basis of 146 patients. The biological properties ofthe pathogens
isolated from urine and their manifestation with clinical symptoms are discussed.
The role of incorrectly prescribed antibiotics in changing the characteristic symp-
toms and thus making diagnosis difficult is stressed. It appears from the material
that in 20% of the operated patients all x-ray and laboratory tests gave negative
results, despite the fact that in the course of operation abscesses were detected
under the renal capsule. In 60% of the cases x-rays supplied reliable information
for the indication of surgical intervention. The history of fever and shaking fits
and the progression revealed by careful observation of the patients are considered
the most important information needed for deciding for surgery.

Suppurative nephritis is a common condition. Inflammatory involvment
of the renal pelvis and parenchyma is usually simultaneous and the two pro-
cesses cannot sharply be distinguished. In this paper we shall deal with the type
of nephritis which involves the renal parenchyma. In our material the types
of suppurative nephritis shown in Table | occurred.

The fact that the disease appears in so many forms shows its importance
and also the difficulties. This is confirmed by Babies [1] who in his book written
on the basis of his fifty-year experience devotes a considerable part to this
subject. We shall repeatedly quote this work and refer to Szendr6i’s earlier
findings [4] in order to be able to make definite statements and express our
opinion despite our modest experience. To support our statements we have

Table |

Distribution of cases according to type of nephritis

Type No. of cases
Pyelonephritic abscess 62
Chronic pyelonephritis with exacerbation 65
Renal carbuncle 24
Perinephritic abscess 1
Purulent cyst of the kidney 4
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Table 11

Comparison of data from two departments

Habest Deartment of
Urology
No. of cases 146 89
Previous antibiotic therapy 61 6
Septic state 97 59
Uraemic complication 32 26
Death 16 29

processed our material of the six years between 1975 and 1980 comparing the
results with the data of the Department of Urology, Semmelweis University
Medical School, Budapest, in the five-year period between 1968 and 1972 [1]
(Table I1).

The differences appearing in this comparison, particularly with respect
to mortality, will be dealt with later. Suppurative nephritis can be caused
by various types of microbes. In the order of their incidence we found E. coli
in 51%, Proteus in 26%, Klebsiella in 10%, Staphylococcus in 6%, Strepto-
coccus in 4%, and Pseudomonas aeruginosa in 3%. These bacteria have different
properties which manifest with symptoms, so that from the biological pro-
perties of the pathogens a certain information on the changes of the renal
parenchyma can be gained before the operation. The differences in the various
disorders caused by the different types of pathogen can be detected by the
physical examination. E. coli which has the highest incidence is a bacterium
living in the healthy intestinal flora, but may cause serious and protracted
infection of the urinary organs. Two strains of Proteus, namely Proteus mira-
bilis (indole-negative) and Proteus vulgaris (indole-positive) were detected of
which the second has properties leading to an extremely rapid irreperable
process in the interstice. Klebsiella is a facultative anaerobic bacterium which
forms coherent colonies. Owing to this, it causes swelling of the renal paren-
chyma and, due to the enlarged kidney and the tension of the renal capsule,
an intense pain will be experienced on palpation of the kidney. Staphylococci
produce a toxin causing severe leucocytosis and rapid necrosis. Staphylococci
elicit circumscribed suppuration, thus renal abscesses are, as a rule, caused by
Staphylococcus aureus strains. Among the Staphylococci the beta-haemolysing
strains are of particular importance because of their fibrinolytic effect and
biological activity which incur the danger of sepsis Pseudomonas aeruginosa
strains are responsible for secondary infections in theurinaryorgansandwounds.
They are highly resistant and easily transmitted pathogens (Pyocyaneus home
infections). A greenish colour of the discharge indicates their presence. As
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alcohol and boric acid have a bactericidal effect on them, the infected wound
can be treated successfully by means of locally applied boric acid and ade-
quately dilutedLugol’s solution. Prevention of hospital infections is a difficult
task, for usually the patients themselves are the reservoirs of the pathogens.
Soiled bedlinen and towels, infected hands, stored fluids, catheters usually
transmit the infections and their spreading should be prevented by strict
hygienic measures. Inflammatory bacteria can reach the renal parenchyma
and pelvis by ascending, haematogenic or lymphogenic routes or as a result
of iatrogenic or traumatic injuries. Infected nephrolithic occlusions and infec-
tions ascending from the bladder have the highest incidence and are of great
practical importance, just as haematogenic infections which often cause
diagnostic difficulties. In our material suppurative nephritis was due to

nephrolithic occlusion and infection in 51
ascending pyelonephritis in 56
haematogenic infection in 20 and
some unclarified cause in 19

cases. In cases of renal occlusion and ascending infection the history may call
attention to the underlying cause. The first complaints the quality of fever,
the recurrence of shaking chills, a deterioration of the general condition with
lack of appetite, depression, tired facial expression, etc. are of significance.
The problem is of particular importance to the general practitioner, since these
patients are usually examined first by them or in medical or surgical outpatient
clinics but rarely by urologists. Early diagnosis might save the diseased kidney
and even the life ofthe patient, while delay can be fatal not only for the affected
kidney but for the patient himself. We therefore consider to perform a compara-
tive analysis of some clinical data and in the interest of conclusions we shall
refer to Babics’s opinion.

At the time when the complaints appear, in the first phase of acute
pyelonephritis, it is usually not the urologist who examines the patient. We
must emphasize the diagnostic difficulties and the dangers of injudiciously
administered antibiotics [1, 4]. When there is a free passage of urine from the
pelvis, pyelonephritis might be cured by sulphonamides or aimed antibiotics.
When spontaneous pain and a sensitivity in the kidney region, high fever
with repeated shaking chills appear, these are due to an apostematous pyelo-
nephritis, renal carbuncle, suppuration of the renal parenchyma combined
with renal occlusion. These conditions cannot be treated without a surgical
intervention. At the beginning of the disease the symptoms are not always
unambiguous. The fever is not always typical and the shaking chills indicating
bacteraemia appear in most cases only later. It is incorrect to prescribe anti-
biotics before the typical symptoms had appeared, the necessary tests had been
performed and the correct diagnosis had been reached. It nevertheless happens
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that, in view of the fever, the doctor prescribes some antibiotic before diag-
nosing the condition and, consequently, the characteristic symptoms of acute
pyelonephritis will either be missing or altered. They may alter the duration
of the acute phase and blur the symptoms of progression without a change
having occurred in the severity of the inflammatory process in the kidney.

The clinical picture is thus blurred and the symptoms are atypical. All
this greatly encumbers the diagnostic possibilities. Quite often gastroentero-
logical symptoms and a septic state dominate the case without urological
complaints, with unrecognised suppurative nephritis in the background. Pa-
tients first treated at home or in some other department pose serious problems
to the departments of urology. After the automatic pplication of antibiotics,
it is difficult to decide upon the operation which will determine the fate of the
patient.

Laboratory findings, too, can be misleading. Depending upon the type
of pathogen or upon injudicious treatment, with negative urine tests isolated
or clearly circumscribed disintegrating abscesses deep in the parenchyma may
occur. Earlier an increase in leucocyte count was considered an important
factor in formulating the indication for surgical intervention. The leucocyte
count is, as a rule, high in Klebsiella or haematogenous Staphylococcus in-
fections. In these cases after treatment of the detected lesion the focus of the
disease must be found. In half of our patients subjected to operation, the leuco-
cyte count was not high despite a severe parenchymatous suppuration or ab-
scess. In 51 out of the 103 operated patients the leucocyte count was below
10 g¢/1, though in 21 cases nephrectomy had to be performed. In deciding for
surgery changes in the patient’s condition, in palpation and sensitivity in the
region of the kidney are more important and less misleading aspects. The
importance of shaking chills as a truly important factor in making this decision
cannot be stressed enough.

X-rays are an indispensable diagnostic tool when nepbhritis is associated
with nephrolithic occlusion. On native pictures beside the shadow of the psoas
great attention has to be paid to the eountours of the kidney. In cases of
passage disorders (calculi or other occlusions, etc.), but also in other cases,
urography is indispensable [3]. The view, according to which no intravenous
urography should be performed in the case of high fever, is erroneous. Just
on the contrary, when pains and sensitivity in the region of the kidney are
accompanied by high fever, urography has to be performed as soon as possible,
for once ascending pyelonephritis or suppurative nephrosis have been diagnosed,
it can no longer be argued whether the patient whose condition has deteriorated
during the time lost will or will not be able to bear the load of surgery since
by then operation presents his only chance of survival.

Additional x-ray examinations, retrograde pyelography, tomography,
etc., do not always give sufficient help in diagnosis. Renal carbuncles of haema-
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Table 111
Therapeutic results

Cured Died ~ hmoer
W ithout operation (antibiotic therapy) 43 - 43
Organ conserving operation (decapsulation,
nephrostomy) 40 6* 46
Nephrectomy 47 16 67
Total 130 16 146

*Three patients with solitary kidney.

togenic origin or apostematous pyelonephritis often produce entirely negative
urograms. In such cases physical examination, continuous observation of the
patient, a deterioration of the condition, despite treatment, provide the most
important information for indicating the operation. Our therapeutic results
are shown in Table 111.

As to antibiotic treatment, the drug should be chosen on the basis of
the antibiogram, but it is not always possible to wait for the bacteriological
result. In 44% of our cases the urine was either sterile or unassessable, for
example, impurities were present. In primary urinary infections when only
few resistant pathogens are present, treatment is usually introduced by Oxy-
tetracycline, chloramphenicol or ampicillin.

In cases of exacerbation of an earlier pyelonephritis or one after an iatro-
genic urological intervention, the majority of infections is caused by poly-
resistant pathogens, and effective treatment can only be expected from entamy-
cin, colimycin or ampicillin [2]. Whenever aimed treatment is possible this,
of course, should be preferred. In cases of renal carbuncles, perirenal abscesses,
apostematous pyelonephritis and suppuration of the renal parenchyma, there
is no sense in experimenting with antibiotics. The correctprocedure isthe earliest
possible exposure of the kidney followed, depending upon the nature and
progression of the process and the state of the kidney, by nephrectomy, ne-
phrostomy or decapsulation combined with drainage and aimed antibiotic
treatment.

In spite of surgery performed in due time, many of the patients are lost.
In this intercurrent diseases, first of all diabetes and cardiorespiratory disturb”
ances of advanced age play important roles.

The role of age in mortality is illustrated by the age distribution of our
patients (Table 1V).

Mortality could be reduced only by early diagnosis which in fact is not
impossible. The operational mortality (11%) of the patients treated for acute
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Table IV
Age distrtibution of patients

Total number ed below  Between 45 and
of deaths & 40 2652 Above 65
i6 - 4 12

pyelonephritis was much higher than the total operational mortality rate
(2.4%) during the same period of time. If, however, we compare our data with
those of a similar group of patients treated at the University Department
of Urology (32.5% mortality) ours is only one-third of the latter. What could
explain this significant difference? The data of the University Department
refer to a seven-year earlier period, but development in diagnostic methods is
not a sufficient explanation. The possibilities of antibiotic treatment are, on
the other hand, better and are continuously improving. More efficacious drugs
against mixed infections and applicable in cases of impaired renal function
are now available. We believe that the most important factor is the difference
between the current and earlier unsatisfactory antibiotic treatment and hos-
pitalization. In a well-organized and co-operating unit which is in constant
touch with the outpatients, these will be referred earlier to the department of
urology. In the possession of an early diagnosis we may treat and cure the
patients more effectively and what is more important, to lose fewer of them.

Discussion

In order to improve the results of treatment of suppurative nephritis,
it is of primary importance immediately to refer these patients to some depart-
ment of urology. The correct diagnosis should be made the earliest possible,
the necessary tests must be performed promptly. Where these tests require
two or three days, early diagnosis will be impossible and, because of the loss
of time, the operation may have serious consequences. Surgery should be done
when with negative laboratory findings (urine, leucocyte count) and a normal
urogram there is a marked sensitivity in the region of the kidneys accompanied
by high fever and shaking chills. Progression of the condition is a far more
important aspect for deciding for surgery than are the various findings. We
have exposed the kidney in 20 cases on basis of the history (shaking chills
in the patient’s home or in some other department) and of increased sensitivity
in the renal region when all laboratory and x-ray findings were negative. In
18 of these 20 kidneys there were abscesses below the capsule and in two cases,
when the kidney was swollen and tense without an abscess, after decapsulation
the patient’ condition improved considerably and his temperature normalized.
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Erfahrungen mit der Behandlung der akut eitrigen
Nierenentziindung

S. Kottasz Und F. Szijjabto

Der Arbeit, in der die diagnostischen und therapeutischen Probleme der akut
eitrigen Nierenentziindung eine Besprechung finden, liegen 146, aus dem 6jahrigen
Material der Abteilung stammende Falle zugrunde. Die biologischen Eigenschaften der
aus dem Harn geziichteten Krankheitserregern und die durch dieselben verursachten,
sich auch in klinischen Symptomen manifestierenden verschiedenen Stérungen werden
erlautert und die Rolle der zweckwidrigen antibiotischen Behandlung hervorgehoben,
wodurch die typischen Symptome gedandert und demzufolge die Diagnostizierung er-
schwert werden. In 20% der operierten Falle fielen samtliche Réntgen- und Labor-
befunde negativ aus, obwohl intraoperativ in der Niere subkapsuldre Abszesse in Er-
scheinung traten. In 60% der Falle bot die Réntgenuntersuchung einen Stiutzpunkt zur
Aufstellung der Operationsindikation. Die Entscheidung, ob sich im gegebenen Fall eine
chirurgische Ldésung fir erforderlich erweist, wird unter Berticksichtigung der Anamnese
(Fieber, Schittelfrost) und der sorgfédltigen Beobachtung der Zustandsanderungen bzw.
der sich darin widerspiegelnden Progression getroffen.

HaLu onbIT NeyeHNs ocTporo FHOMHOro BOCMa/IeHMs MOYeEK

W. KOTTAC n ®. CUMA0TO

ABTOpbI 06CY>KAAHOT NMPOB/EMbI AVArHOCTVIKW 1 JIEYEHWS OCTPOrO FHOMHOTO BOCMaIeHs
MOYeK, OCHOBbIBAACh Ha pesyrbTarax 00paboTKY 6-MeTHero marepuasia Ypororyyeckoro or-
JeneHus YneLma, cog,ep»eup[o HHble 146 HabnoaeHWA. 3aTparvBatoT BOMpoc O 61osork-
YeCKMX CBOICTBAX BO3OY/MTeSEN O0Me3HN, BbICEBAEMbIX 113 MOUM, U O BbBbIBAEMbIX UMM PasHbIX
HapyLLEHVS, KOTOpble MPOSIBASIOTCA U B KIMHAYECKUX CUMITTOMEX. [OfYEpKVBALOT POSib HeLle-
NeCOeapabHON Tepanii aHTMOMOTVKaMA B V3MEHMM TUMUYHBLIX CUMITTOMOB, YTO 3aTpyAHSeT
[VarHoCTVKy 3ab0rieBaHMsA. AHa/M3 Matepyana rnokasasl, uTo 'y 20% 60/bHBIX, MQMaBLUKX Ha
orepaLmio, Db OTPULATENbHBIE PE3y/IbTaTbl BCEX PEHTTEHGNO0 TUHECKVIX U NIADOPaTOPHBIX
VCCMeaoBaHNA, HECMOTPA Ha TO, YTO Ha OMepauyu Y HUX Bbiin o6Hapé/(>)§eHb| abcLecch! nog,
MOYeHHON Kancynoid. [ins yCTaHOBMEHWS MOKasaHWiA K oriepaumm B 60% OrMOpHYHO TOUKY
[laN10 PEHTTeHOsIornYeckoe 1ccneaosaHve. aBHbIM B PeLLeH BoMpoca 00 orepaLiin aBTopEl
CUMTAOT MPOrPeccypoBaHmMe, YCTaHOB/IMBAEMOE Ha OCHOBaHWM aHavHe3a (/XopagKa, 03HOD)
W TLLATENLHOTO HAG/MKOAEHYA 3a COCTOSHVEM GOMbHOTO.

Dr. Sandor K ottasz Department of Urology, Outpatient Surgery,
Dr. Ferenc Szijjabto Municipal Hospital of Ujpest, Budapest, Nyar u. 99,
H-1047
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Tumours Arising in Skeletal Muscles and
Tendons in Adults

L. J6zSA, A.Reffy and A.Renner
Department of Morphology, National Institute of Traumatology, Budapest

(Received January 14, 1982)

Nineteen cases of tumours arising in the skeletal muscles and 22 cases
of tumours arising in tendons seen over 16 years (1967-1981) are surveyed. Malig-
nant tumours occurred most frequently in lower limb muscles and tendons, while
beningn tumours in the tendons of the hands.

Tumours arising in skeletal muscle and tendons although not frequent,
do occur in a considerable number of cases [2, 3, 4, 6, 7]. Similarly to the skele-
ton, the skeletal muscle is a large tissue mass from which a variety of tumours
may arise.

Materials and Methods

The files of the Department of Morphology of the National Institute of
Traumatology for the years 1967-1981 were searched for records of tumours
arising in skeletal muscle and tendons. Cases were included based on clinical,
surgical and morphological evidence. Metastatic tumours and tumour-like
alterations (myositis proliferans, myositis ossificans, osseous metaplasia of
muscle and tendon) were excluded.

The surgical specimens were fixed in 6% neutral formol and embedded
in paraffin. The serial sections were stained with H.E., van Gieson, Mallory’s
trichrome, Gomori’s trichrome, phosphotungstic acid haematoxylin (PTAH)
and tested by PAS reaction. Tumours of the tendons were also stained with
alcian blue-PAS and Romhanyi’s anisotropic toluidine blue.

Result*

Tumours arising in muscle

Nineteen such cases were found. The age of the patients ranged from 16to
72 years (mean 44 years). There were 10 women and 9 men. The tumours arose
at the following sites: 4 on the thigh, 4 on the lower limb, 9 on the trunk and
neck, and 2 on the upper limb.
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Benign tumours
Of the 6 benign tumours 3 were desmoid tumours, 3 myxochondromas,
and 2 angiolipomas (Table I).
Table |

Benign tumors of the skeletal muscle

Sex Age Muscle Diagnosis

f 31 m. rectus abd. desmoid tumour

m 34 m.rectus abd. myxo-chondroma

m 58 m. peetoralis mai. angiolipoma

m 28 m. biceps br. arborescent angiolipoma
f 42 m. rectus abd. desmoid tumour

m 41 m. obliquus ext. abd. desmoid tumour

Malignant tumours
Of the 13 tumours in this group (Table I1) undifferentiated sarcomas
(fusocellular, polymorphocellular etc. types) occurred in seven cases. The
degree of differentiation varied, but they were all highly cellular tumours
with sparse collagen formation. At necropsy five of the tumours were found
to have widespread métastases.
Table 11

Malignant tumours arising in muscles

Sex Aﬁe Muscle Diagnosis
f 28 m. soleus fusocellular sarcoma
f 54 m. interosseus | fibrosarcoma
m 49  m. quadric, fem. alveolar soft part sarcoma
f 16 m. quadric, fem. malignant haemangiopericytoma
m 69  m. quadric, fem. malignant haemangiopericytoma
m 32 m. peroneus fusocellular sarcoma
f 68 m. suprascapul. fibrosarcoma
m 24 m. trapesius polymorphocellular sarcoma
f 42 m. occipitalis fusopolymorphocellular sarcoma
m 72 m. iliopsoas rhabdomyosarcoma
f 64  m. quadric, fem. polymorphocellular sarcoma
f 62  m. gastrocnem. malignant haemangioendo*
f 28  m. gastrocnem. thelioma
m. popliteus polymorphocellular sarcoma
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Tumours arising in tendons

The age range of the 22 patients was 12to 71 years. There were 12 women
and 10 men. Distribution according to site was as follows: 15 on the tendons of
the hand, 1 on the forearm, 6 on the lower limb.

Benign tumours

These included 5 cases of giant-cell xanthofibroma, 6 cases of chondroma,
2 cases of benign synovioma and 1 case each of neurinoma, fibroma, osteoma,
haemangioma and lymphangioma (Table III).

Malignant tumours

Of the four malignant tumours there was one case each of fusocellular
sarcoma, malignant synovioma, haemangioendothelioma and clear-cell sarcoma
(Table V).

Table Il

Benign tumours of the tendons

Sex Apge Tendon Diagnosis

f 18 flex, digit, subi. xanthofibroma

m 38 flex, digit, prof. xanthofibroma

n 41 flex, digit, subi. xanthofibroma

f 38 ext. pollic. long. xanthofibroma

f 37 ext. digit. xanthofibroma

m 12 flex, digit, subi. chondroma

m 21 flex, digit, subi. chondroma

f 26 flex, digit, subi. chondroma

f 36 flex, halluc. long. chondroma

f 41 flex, digit, prof. chondroma

m 63 tibialis post. chondroma

f 62 flex, pollic. long. benign synovioma
f 49 palmaris long. benign synovioma
m 27 ext. pollic. long. neurinoma

m 30 flex, digit, subi. osteoma

m 24 ext. digit fibroma

f 34 Achilles tendon cavernous haemangioma
m 63 flex, digit, prof. lymphangioma
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Table IV

Malignant tumours of the tendons

Sex A)‘,gre Tendon Diagnosis

m 31 ext. halluc. long. malignant synovioma

f 71 Achilles tendon fusocellular sarcoma

f 63 interosseus clear-cell carcoma

f 49 tibialis post. haemangioendothelioma

Discussion

This survey has shown that tumours of the skeletal muscles and tendons
are indeed rare. Of the 4811 tumours treated at our Institute during the index
period of fifteen years, 201 were malignant mesenchymal neoplasms (ex-
cluding malignant lymphomas). Of these there were 13 malignant tumours
of skeletal muscles (6.4%) and 4 malignant tumours of tendons (2%).

The standard reference books [1,7] provide little information on the types
of tumours occurring in these tissues and on their behaviour. Other sources
describe mesenchymal tumours arising in muscles, but do not deal with tumours
of the tendons [8, 5].

Our results have shown that malignant tumours of the tendons are
extremely rare, while benign tendon tumours occur relatively frequently.
Both in muscles and tendons the most frequent sites of malignant tumours
are the lower extremities, while the benign neoplasms of the tendons mostly
arise on the hands.
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Uber die aus der Skelettmuskulatur und den Sehnen
ausgehende Tumoren bei Erwachsenen

L. JOZSA, A. REFFY und A. Renneb

**|n der Arbeit wird Gber die an der Morphologischen Abteilung des Landesinstituts
fur Traumatologie im Laufe der vergangenen”]5 Jahre (1967-1981) beobachteten, aus
der Skelettmuskulatur ausgehenden 19 und aus den Sehnen ausgehenden 22 Tumoren
berichtet. Die haufigste Ausgangsstelle der malignen Muskel- und Sehnentumoren ist
die untere Extremitat und die der benignen Sehnentumoren die Handsehnen.

Onyxonu y B3pOC/ibIX, Gepyline Hauyaslo B CKEMETHbIX MbIWLaX U CyXOXUINAX

N. NOXA, A. PE®G®U n A. PEHHEP

HacTosuwee coobleHne 0606waeT maTepunan, cobpaHHblid 3a 15 net (1967-1981) B Mop-
(honorMyeckoM oTaeneHnn FocyaapCTBEHHOro TPaBMaTo0rMYeckKoro UHCTUTYTA U KacaroLuiics
onyxonei, pacTylnMX U3 CKeneTHbIX Mol [19] n cyxoxunuin [22]. VicxogHbIM MecToM 3/710Ka-
YECTBEHHbIX OMYyX0/eli Yalle BCEro ABAAKTCS CKeMETHbIE MbILLbI Y CYXOXUANS HUXKHUX KOHEY-
HocTeld, A06POKAYECTBEHHBIX — CYXO0XWUNS PYKK.

Dr. Laszlo Jézsa Department of Morphology, National Institute of
Dr. Antal Reffy Traumatology, Budapest, Baross u. 23.
Dr. Antal Renner H-1088
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Blutstillung der transvesikalen Prostatektomie
mit einer modifizierten U-formigen Nadel

V. Szabé, J. Juhasz und F. Balogh

Urologische Klinik der Medizinischen Universitdit Semmelweis, Budapest

(Eingegangen am 27. Januar 1982)

Berichtet wird Uber die Blutstillung der transvesikalen Prostatektomie
unter Anwendung einer modifizierten U-férmigen Nadel. Die in 34 Fallen ge-
wonnenen Erfahrungen fiuhrten zur Feststellung, daB das Verfahren vor allem
dort vorteilhaft ist, wo die arterielle Blutung nicht aus dem Logerand, sondern
aus dem Urethrastumpf oder der Logebasis stammt. Der Blasenverschlu3 erfolgte
mittels Einflihrung eines Ballonkatheters oder eines epyzystostomischen Draines.
Die Methode bietet zwar weitere neue Vorteile, im Zusammenhang mit der Prostat-
ektomie bleiben aber einige Fragen auch weiterhin ungeldst.”

D ie im letzten Jahrzehnt auf dem Gebiet der Prostatektomie erreichten
wesentlichen Fortschritte sind nebst der feineren Operationstechnik vor allem
der Ausbreitung der Operationsindikation sowie der sorgfaltigen Nachbehand-
lung zu verdanken [2, 4, 7, 10].

Die die Ergebnisse der Entfernung des Blasenhalsadenoms beeinflussen-
den Faktoren sind die Operationstechnik, die Blutung und die Infektion [1,
3, 5].

Unter den zahlreichen bekannten Prostatektomiemethoden gehért die
transvesikale (Fuller-Freyer) Losung auch heute noch unter die am h&ufigsten
angewandten Verfahren [6, 7, 12].

Diese Methode bietet ndmlich die besten funktionellen Spétergebnisse,
wobei aber auch die stets bestehende Gefahr erwahnt werden muf3, daR die
Blutung des Adenomnests nicht mit voller Sicherheit verhindert werden kann
[9, 10, 13, 15].

Heutzutage setzen die Urologen alles daran, die Vorteile der Methode zu
bewahren und gleichzeitig eine sichere Blutstillung nebst primarem Blasenver-
schluB® zu erreichen.

Unter den im Interesse der Blutstillung der Prostataloge in den vergan-
genen Jahrzehnten herangezogenen verschiedenen Modifikationen waren die
lokalen und die allgemeinen Blutstillungsverfahren die wichtigsten [8, 14,
15, 16].

Die grundlegende Anforderung der lokalen MalRnahmen ist die Stillung
der arteriellen Blutung mit Koagulation, Unterndhung oder Unterbindung.
Zur Stillung der vendsen Blutsickerung eignen sich Tamponade, aufblasbarer
Ballonkatheter oder lokal angewandte Hamostatika.

Acta Chirurgica Academiae Scientiarum Hungaricae 23,1982



250 V. Szab6 und Mitarb.: Blutstillung mit modifiziertem Nadel

Die intra- und postoperative Blutstillung verursacht, nach wie vor, viele
Sorgen; dies veranlaBBte eine Vielzahl von Autoren, darunter auch uns eine
neue Blutstillungsmethode zu suchen.

Die Versorgung der Logeblutungen kniipft sich an die Namen von Dénis

[5]. De la Pena und Alcina [6], Harris [9], Henz [10], Hyrntschak [11] und
Szendr6i [15].

Material und Methodik

An unserer Klinik wurde bei 34 zwischen 1.3.1980 und 1.10.1981 in
epiduraler Anésthesie durchgefuihrten Prostatektomie eine U-férmige Nadel
angewandt; kontrollhalber dienten 34 Patienten, bei denen derselbe Eingriff,
aber mit der herkdmmlichen Naht stattfand. Der neuen Methode liegt die
BlutVersorgung des Adenoms zugrunde.

Die Blutversorgung der arteriellen Zweige des Blasenhalsadenoms er-
folgt aus der A. vesicalis inferior, der A. haemorrhoidalis media und der A.
pudenda interna, wahrend die Venen durch den Plexus vesicalis in die, in die V.
hypogastrica miindende Vv. vesicales inferiores bzw. in den Plexus pudendalis
minden (Abb. 1).

. ILIACA INT.

." UMBILICALIS

. VESICALIS SUP.
GENITOVESIC.
PROSTATICOVES.
HAEMORRHOID. MED.
PROSTATICOVES.
PROSTATICA
VESICALIS INF.
VESICULOOEFERENT.
PUDENDA INT.

. PRAEVESICALIS
DORS. PENIS

P N0 AW

GRRESe
>PPPRPEPP>>PP>P>

Abb. 1. Blutversorgung der Blase und der Prostata
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Unter den auch gegenwadrtig gebrduchlichen Methoden der lokalen
Blutstillung sind die Logerand-Naht, die beidseitige Naht in der Uhrzeigerrich-
tung 5h und 9h die Koagulation, der Ballonkatheter sowie die Hencz, Hyrnt-
schak-, De la Pena- und die Milanowszkysche Prostatabettndhte erw&hnens-
wert.

Die aus dem Logefundus und aus dem Urethrastumpf stammenden
Blutungen kdnnen aber mit den angefuhrten Verfahren nicht immer behoben
werden. Zu diesem Zweck konstruisierten wir ein U-formig gebogenes Instru-
ment, welches in einer spitzen Nadel endet, in die der sich resorbierende Faden
eingefadelt wird (Abb. 2). Dieser modifizierte Haken wird in das Nest des
enukleierten Adenoms eingefiihrt, mit einer energischen Bewegung zuriick-
gezogen und auf diese Weise die Naht in den tiefen Teil der Loge eingelegt —
was mit der traditionellen Nadel nicht gelang. Nachdem zwei-drei solche
Ndahte den Uhrzeigerrichtungen 5h, 7h und 9h entsprechend eingelegt worden
sind, 14Rt die Logeblutung wesentlich nach oder hort sogar vollkommen auf
(Abb. 3).

Unter Berlcksichtigung der in Tabelle I und Il angefiihrten Gesichts-
punkte wurden die Ergebnisse der mit dem von uns konstruierten Blutstil-
lungsinstrument durchgefuhrten Eingriffe den Daten der Kontrollgruppe, bei
der traditionelle Blutstillungsverfahren zur Anwendung kamen, gegeniberge-
stellt (Tabelle I, I1).

Abb. 2. Modifizierte U-férmige Nadel
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Abb. 3. Mit der U-férmigen Nadel tief in die Loge angelegte Naht. Das Pfeil zeigt auf die
Nadelspitze

Ergebnisse

Nebst den intra- und postoperativen Komplikationen — Hamwegs-
infektionen, thromboembolische und kardiovaskuldre Verénderungen —
wurden auch die eine Transfusion beanspruchenden intra- und postoperativen
Blutungen und der Zeitpunkt der postoperativen Katheterentfernung regi-
striert. Durch die friihe Katheterentfernung werden namlich die postoperative
Pyurie, die Zahl der Pflegetage, genauer gesagt die Hospitalisationszeit sowie
der BlasenverschluR vorteilhaft beeinfluf3t.

In der Mehrzahl der in den Tabellen dargestellten Fallen handelte es
sich um eine, aus dem Urethrastumpf oder aus der Tiefe der Loge ausgehende
Blutung, weshalb betreffs der geeigneten Lésung meistens intraoperativ eine
Entscheidung getroffen wurde.

Tabelle 11 veranschaulicht einige wichtigere Daten unseres Materials:
durchschnittliches Lebensalter, GréBe des entfernten Adenoms, Blutungs-
h&aufigkeit, eventuelle Transfusionen und Zeitpunkt der postoperativen Kathe-
terentfernung (Tabelle 111).
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Tabelle |

Blutstillung mit modifizierter U-férmiger Nadel

Alter
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Spezif. Gaw

1018
1020
1023
1018

1026
1016
1019
1019
1019
1021
1027

1021
1018

1020
1012
1018

1018
1021
1025
1021
1018
1026
1016
1018
1016
1018
1021
1018
1019
1021

1018
1019
1016

1019

Ham

Sediment

- 1
8- 10
1- 3
6- 8
1- 2
1- 2
1- 2
70- 80
60- 70
80-100
1- 2
80- 90
2- 4
20- 26
200-260
6- 8
1- 1
10- 16
30- 40
3- 4
10- 15
1- 2
6- 8
1- 2
2- 4
160-200
60- 80
1- 2
10- 14
6- 6
1- 3
2- 4
1- 2
20- 26
4- 6

1- 1

20- 26
60- 80

20- 26

Besprechung

Leuk.
Leuk.
Leuk.
Leuk.

Erythr.

Leuk.
Leuk.
Leuk.
Leuk.
Leuk.
Leuk.
Leuk.

Erythr.

Leuk.
Leuk.

Erythr.

Leuk.
Leuk.
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Dank der Anwendung der neuen, modifizierten Blutstillungsmethode
konnten die Besserung der Operationsergebnisse der transvesikalen Prostat-
ektomie, die Verkirzung der Hospitalisationszeit sowie die Abnahme der
Zahl der postoperativen Komplikationen erreicht werden.
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Tabelte Il

Kontrollgruppe

Harn ;
N Alter e Post- Trans- {700t
r. Name  (Jahre) ‘Adenoms ol I Urtajlr}/e fu5|0n femun?
Spezif. Gew. Sediment © 9 (Tage
1 M.Sz. 76 1019 8- 10 Leuk. 80 7
2 L.Cs. 74 1021 40- 60 Leuk. 21 intraop. 900 8
3 Gy.V. 68 1019 1- 3 Leuk. 66 - - 8
4 J.T. 66 1019 1- 4 Leuk. 66 - - 10
6 J.V. 78 1016 10- 16 Leuk. 60 intraop. 800 12
6 J.S. 88 1020  200-260 Leuk. 60 - - 15
20- 30 Erythr.
7 M.U. 68 1018 20- 30 Leuk.
3— 4 Erythr. 66 postop. 800 6
8 S.Sz. 68 1021 1- 2 Leuk. 60 - - 5
9 Gy.N. 76 1025 180-200 Leuk. 45 - - 6
10 J.F. 72 1026 1- 1 Leuk. 30 - - 6
11 L.G. 66 1021 2- 4 Leuk. 46 - - 7
12 J.D. 68 1027 1- 2 Leuk. 60 intraop. 400 8
13 Gy.V. 63 1021 1- 2 Leuk. 46 — — 6
14 J.F. 71 1023 2— 3 Leuk. 66 postop. 800 8
16 J.Ny. 79 1014 1- 1 Leuk. 46 — - 6
16 J.Sz. 69 1012 6-10 Leuk. 40 - - 8
17 G.J. 61 1019 1- 1 Leuk. 46 intraop. 800 6
18 F.Sz. 73 1018 1- 2 Leuk. 66 — - 8
19 68 1021 20- 25 Leuk. 40 - - 12
20 F.M. 69 1026 1- 3 Leuk. 60 intraop. 800 7
21 J.K. 76 1021 1— 1 Leuk. 46 postop. - 8
22 L.Cs. 73 1018 60—80 Leuk. 60 - - 8
10- 16 Erythr.
23 A.L. 63 1015 1— 2 Leuk. 40 - - 7
24 N.A. 67 1018 2- 3 Leuk. 60 - — 5
26 ZM. 76 1021 4- 6 Leuk. 66 intraop. 400 4+5
3- 6 Erythr.
26 F.M. 62 1010 4- 6 Leuk. 60 intraop. 800 9
10- 16 Erythr.
27 F.K. 65 1026 4- 6 Leuk. 40 postop. 400 8
10- 16 Erythr.
28 J.N. 83 1018 1- 2 Leuk. 56 - 400 9
29 F.Cs. 73 1021 10- 12 Leuk. 65 intraop. 2000 8
30 L.Sz. 60 1026 1- 2 Leuk. 60 postop. 800 6
31 L.H. 68 1021 1- 1 Leuk. 40 - - 6
32 V.K. 73 1016 20- 26 Leuk. 45 - - 5+5
33 R.Cs. 71 1018 6— 6 Leuk. 40 intraop. - 8
34 B.K. 7 1016 2— 4 Leuk. 45 — — 9

In der Folge beabsichtigen wir das neue Verfahren nicht mehr serien-
weise, sondern individuell, von der Blutungsstelle abh&ngig anzuwenden bzw.
in dazu geeigneten Féllen, anhand der Berlcksichtigung verschiedener Ge-
sichtspunkte auch weiterhin eine der klassischen Methoden — Ballonkatheter,
beidseitige Naht bei 5h und 9h, Hencz- oder sonstige Ndhte sowie den, die
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Tabelle 111

Blutstillung bei Prostatektomie

Blutstillung
mit U-férmiger mit anderen

Nadel Methoden
Insgesamt 34 34
Durchschnittsalter (Jahre) 69 70
Gewicht des entfernten Adenoms (g) 36-130 30-80

Anzahl der prdoperativen Dauer-

katheter 8 6
intraoperativ 4 9

Blutung 6 14
postoperativ 2 6
Transfusion 6 13
Katheterentfernung (Tage) 4- 8 6-10

besten Ergebnisse zeigenden, einfachen, primdren Blasenverschluf? iber dem
Katheter — heranzuziehen.

Unsere nicht allzu vielzahligen Erfahrungen sprechen eindeutig dafdr,
dal die auf die Entwicklung einer sichereren Blutstillungsmethode der trans-
vesikalen Prostatektomie gerichteten Bestrebungen absolut berechtigt sind,
da sich auf diese Weise eine Mdglichkeit zur Besserung der Operationsergebnisse
bietet.
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Haemostatis in Transvesical Prostatectomy with Modified U-Shaped Needle

Y. Szabé6, J. Juhasz and F. Balogh

In transvesical prostatectomy haemostasis was achieved by the application of a
modified U-shaped needle. The method was applied in 34 patients. It is suggested that the
method can advantageously be applied when bleeding starts not from the loge-edge, but
from the stump of the urethra or from the base of the loge. The bladder was closed by
introduction of a balloon catheter and an epicystomio drain. Though the new method
ensures additional advantages, it doesnot solve all the problems arising in connection with
prostatectomies.

OcTaHOBKa KpPOBOTeUEHUSI NMpY TPaHCBe3NKa/IbHOM NpocTaTaKTOMUM
C MOMOLLLbIO BUAOU3MEHEHHO U-06pasHoii urnbl

B. CABO, WN. OXAC u I'. BAJTIOI

ABTOpbI COO6LAT O MPUMEHEHUN MOAUMULUUPOBaHHOK U-06pa3HOil urnbl ans octa-
HOBKMW KPOBW MpW TpaHCBe3WKanbHOW npocTaTakToMuu. CBOW HOBbI METOA OHM ucnpo6osanu
Ha 34 60/bHbIX. M0 UX MHEHUIO, HOBbLIA METOA UMeeT MPeUMyLLECTBO B TeX Cly4asx, Korga ap-
TepnanbHOE KPOBOTEYEHME MPOUCXOAWUT He U3 Kpas loge, a M3 KyNbTU MOYETOUHMKA UAU U3
ocHoBaHus loge. My3bipb 3aKpbIBAETCA C MOMOLLBIO MOMeLLeHUs GannoH-KaTeTepa, a Takxe anu-
LIMCTOCTOMMYECKOTO ApeHaxa. HoBbIli MeTof 06ecneynBaeT HOBble NMPEVMYLLECTBA, HO He pa3pe-
LWaeT BCe BOMPOCHI, BO3HMKAOLLNE B CBSA3U C NPOCTATIKTOMMUENA.

Dr. Vilmos szabs Semmelweis Orvostudomanyi Egyetem,
Dr. Ferenc Balogh Urolégiai Klinika
Dr. Jozsef Juhasz Budapest, UllGi Gt 78/b, H-1082
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X

Chirurgische Diagnostik

Legek-N agel

3. Uberbearbeitete und erweiterte Auflage Springer Verlag Berlin—Heidelberg—New York,
1978. 400 Seiten mit 644 Abbildungen, DM 152,—, US $ 81.—

Die deutsche Auflage der franzdsichen
Sémiologie chirurgicale wird wahrscheinlich
einen noch groleren Anklang ausldsen
als ihr Vorganger. Die Einleitung und das
Vorwort der typographisch duferst sorg-
faltig redigierten, einzigartig didaktischen
Arbeit haben Hollender und Kiummerle
geschrieben. Nahezu die Halfte des 400-
seitigen Umfangs nehmen auBerordentlich
gut gelungene Illustrationen in Anspruch:
teilweise sind es Photos, teilweise instrukti-
ves Abbildungsmaterial und schlieBlich
am Ende des Buches kurzes Literatur- bzw.
Sachverzeichnis. Angesichts des ausge-
zeichneten Bildmaterials stellt man sich
unwillkdrlich die Frage, wem das Buch
von groferem Nutzen sein wird — den
Medizinstudenten oder den Fachdrzten?

In den einzelnen Kapiteln, die mehr
oder weniger den bestimmten Themen-
kreisen der allgemeinen und speziellen
Chirurgie gemaR aufeinander folgen, findet
die Behandlung der pathologischen Pro-
zesse — in der Reihenfolge: Beschreibung
des Krankheitsbildes, Symptomatologie,
Untersuchungsverfahren, Diagnose, The-
rapie — statt.

Das erste Kapitel befallt sich mit den
haufigsten chirurgischen Infektionen, mit
den pyogenen und putriden Infektionen,
den kalten und warmen Abszessen, den
Eiterungen des Lymphsystems, der Osteo-
myelitis, den Mykosen, sowie mit den
anaroben und spezifischen Infektionen.

Im zweiten Kapitel werden die Pro-
bleme der Extremitidtentraumatologie er-
lautert, wonach ein Uberblick uber die
allgemeine Tumorlehre folgt. Ein separates
Kapitel befallt sich mit den Krankheiten
des arteriellen und vendsen Systems sowie
des Lymphsystems. Danach folgt — viel-
leicht innicht genligend begriindeter Rei-
henfolge — das den Funktionen und den

speziellen Erkrankungen der oberen Extre-
mitdt, der Hand, der unteren Extremitat,
sowie des FuBes gewidmete Kapitel.

Das den Titel »Dringende nerven-
chirurgische Falle in der allgemeinen
Chirurgie« tragende Kapitel bildet soz.

einen Ubergang zur den Kérperregionen
entsprechenden Behandlungsweise. In die-
sem Sinne folgen auf die, die Krankheiten
von Kopf und Hals erdrternden Kapitel,
die die Wirbelsdulen- und thoraxchirurgi-
schen, die thoraxtraumatologischen Pro-
blemen und die die offenen und bedeckten
abdominalen Bauchverletzungen behan-
delnden Abschnitte.

Dem etwas kurz scheinenden, auRerst
wichtigen Kapitel des akuten Abdomens
gehen die Besprechung der Zwerchfell-
krankheiten und der Bruchlehre voran.
Nach der Darlegung der Been werden die
inneren Blutungen in einem, ihrer Bedeu-
tung gemal ebenfalls etwas wortkargen
Abschnitt erlautert. Im néchsten, die
Krankheiten des Nahrungskanals um-
fassenden Kapitel halten sich die Autoren
an die bewdahrte Reihenfolge, indem zum
Abschluf die Krankheiten der Gallen-
wege, der Leber, des Pankreas und die
portale Hypertension eine Besprechung
finden.

Das vielleicht am besten gelungene und
gleichzeitig auch sehr wichtige Kapitel
ist das der Mammachirurgie, in dem alle
Vorziige des Buches aufleuchten: Auf die
wichtigsten praktischen Fragen (die eigen-
handige Eirebsschutzuntersuchung der
Frauen darstellende illustrative Abbildun-
gen) wird ebenso eingegangen, wie auf die
bei uns leider noch als Neuigkeiten gelten-
den Techniken (praoperative Aspirations-
nadelbiopsie). Das letzte Kapitel bietet
ausfihrliche Kenntnisse in bezug auf die
urogenitalen Krankheiten.
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Die Quintessenz laRt sich so formulie-
ren, daB die einheimische Kolportage der
deutschen, noch eher aber der englischen

Book Reviews

Auflage dieser ausgezeichneten Arbeit
auch unserer Chirurgie von groem Nutzen
sein wirde.

E. Kisida

Allgemeine und spezielle Operationslehre
Bd VI/2

Herz und herznahe GefaRe

H.G. Borst, W. Ktinner uUnd A. Senning (Herausgeber)

Springer Verlag, Berlin-Heidelberg-New York 1978. 802 Seiten mit 797 Abbildungen.

DM 310.—,

Vorliegende Arbeit ist der erste selbst-
standige Band der von Kirschner gegriin-
deten und spater von Zenker, Heberer
und Hegemann herausgegebenen tradi-
tionsreichen Serie »Allgemeine und spezielle
Operationslehre«, welcher ausschlieBlich
der Herzchirurgie gewidmet wurde. Die
30 Verfasser reprasentieren insgesamt 16
herzchirurgische Zentren (13 aus der BRD,

Osterreichische und 1 schweizerisches).

Nach der 3jahrzehntigen Entwicklung
der Herzchirurgie kann die tberwiegende
Mehrzahl der angeborenen oder erwor-
benen Herzfehler heute bereits chirurgisch
korrigiert werden. Der Umstand, daR sich
die Operationsprinzipien und -techniken
allmahlich standardisierten, ermdglichte
die Herausgabe einer umfassenden, ein-
heitlich herzchirurgischen Operationslehre.
Den Redakteuren muBl man es alsVerdienst
anrechnen, dall das Buch, was Anschauung
und Form anbelangt, trotz der vielen Au-
toren, einheitlich und proportional ist.
Im Mittelpunkt der Arbeit steht ausge-
sprochen der praktische Teil der Opera-
tionstechnik, Diagnostik, Pathophysiologie
und Indikationen finden nur dann eine
Besprechung, wenn sich das im Zusammen-
hang mit der Auswahl der entsprechenden
Operationslésung oder mit intraoperativen
Entscheidungen fir erforderlich erweist.
Die sich am besten bewahrten chirurgischen
Losungen und ihre Techniken werden in
einer den einzelnen Krankheitsbildern
entsprechenden Aufschliisselung erlautert;
in den praktischen Anweisungen wider-
spiegeln sich die reichen Erfahrungen der
Autoren. Zuerst werden die Operationen
der angeborenen und erworbenen Vitien,
sodann die Koronareingriffe, die thoraka-
len Aortenaneurysmen, die Pacemaker-
implantation sowie die chirurgischen L&-

uUs $ 167,—

sungen der Herzverletzungen und des
Perikards beschrieben. Das Gesagte illu-
strieren rund 800 ausgezeichnete Abbildun-
gen, sowohl die Zeichnungen als auch die
Photos sind anschaulich und informativ.

Die allgemeine Operationslehre leitet
nach einem historischen Ruckblick von
Zenker aus der Feder des Freiburger
Anatomen Puff ein ziemlich langes, die
Fragen der funktionellen anatomischen
Entwicklungslehre behandelndes Kapitel
ein. Das nachste Kapitel bietet wichtige
praktische Kenntnisse in Bezug auf die
Technik des extrakorporalen Kreislaufs.
Das sich mit den Problemen der postopera-
tiven Behandlung befassende Kapitel ist
zwar im Verhéltnis zum Gesamtumfang
des Buches proportional, in dem Sinne
aber, daR es nur die wichtigsten prakti-
schen Standpunkte erfaBt, doch etwas
zu kurz. Auf die Besprechung der anésthe-
siologischen Fragen wird nicht eingegan-
gen.

Besonders wertvoll ist das sehr gut
ausgewadahlte, moderne Literaturverzeichnis
am Ende der einzelnen Kapiteln, welches
die Orientierung in den Detailfragen er-
leichtert. Die halbchirurgischen kreis-
laufunterstiitzenden Verfahren (Ballon-
pumpe) werden in dem Buch nicht be-
sprochen, obwohl dies vielleicht lohnhaft
gewesen ware. Ahnlicherweise fehlt auch
die Darlegung der Probleme der Herz-
transplantation und des Kunstherzens, in
einer praktischen Operationslehre ist aber
das heute noch nicht unbedingt notwendig.

Das Schrifttum der Herzchirurgie ver-
fugte bisher kaum Uber systematisierte,
zusammenfassende Kompendien der
Operationslehre; das hiermit besprochene
Buch scheint eines der besten dieser
Art zu sein.

A. Abvay
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K. Bandhauer, J. Frick (eds)

Disturbance in Male Fertility

Springer Verlag,

Berlin-Heidelberg—New Y ark 1982. 454 Seiten,

153 Abbildungen

Dm 290,— $ 128, —

Das von Bandhauer und Frick zusam-
mengestellte Buch ist eines der besten
andrologischen Fachbiicher der letzten
Jahre, das den besonderen Wert hat,
auBer der ausfiuhrlichen Besprechung und
Wertung allgemeiner andrologischer Kennt-
nisse auch einen Uberblick Giber die wichtig-
sten Fragen der gegenwartigen Andrologie
zu gewahren, es ist also eine nutzliche
Lektlre sowohl fiir den Anfanger als auch
fir den Fachmann, der sich mit Andrologie
seitlangem beschéaftigt, oder der eben einen
ihrer Zweige speziell betreibt.

Das Buch baut sich aus 17 Kapiteln
auf. Die ersten Abschnitte befassen sich
mit der Anatomie und Physiologie der
mannlichen reproduktiven Organe, mit
der quantitativen Morphologie des Ne-
benhodens und der Prostata, mit der
Atiologie der Fertilitatsstorungen, mit
den Schritten der klinischen Untersuchung,
und berlihren die Untersuchungen, die

zur taglichen Arbeit eines Andrologen ge-
héren, wie Ejakulatsanalyse, Hoden-
biopsie, Rontgen, endokrine Untersuchung.

Ein selbstdndiges Kapitel behandelt
die Nervensystemregelung der Fertilitats-
storungen und die immunologischen Ab-
weichungen. Der therapeutische Schluf3teil
legt die verschiedenen Arten der konserva-
tiven und operativen Behandlung unter
Beachtung heutiger Maglichkeiten der
Wi issenschaft dar, und faRt die korrekte
Indikation und die technischen Fragen
der artifiziellen Insemination zusammen.
Die letzten vier Kapitel beschaftigen sich
mit den Grenzgebietsfragen der Andrologie
und Sexologie (ménnliche Kontrazeption,
ménnliche Menopause, Impotenz).

Das Buch ist vorbildlich ausgestattet,
hat demonstrative Abbildungen und sein
Inhalt ist fir jeden Spezialisten interessant,
nitzlich und notwendig.

Gy. Papp

R. A. Frowein, 0. Wilcke, A. Karimi-Nejad, M. Brock and
M. Ktinger (eds)

Head Injuries. Tumours of the Cerebellar Region.
Advances in N eurosurgery 5.

Springer Verlag, Berling-Heidelberg-New York 1978

The book contains the material of the
28th Meeting of the German Neurosurgical
Society held in Cologne in September,
1977. The two main subjects were head
injuries and cerebellar tumours, supple-
mented by a number of free papers.

Most of the papers dealt with the prog-
nosis and classification of severe closed
head injuries. Braakman suggested, instead
of the usual,coma-classification, one which
takes into account motor and pupil
reactions and certain other factors. The
significance of continuous registration of
intracranial pressure, determination of
biochemical changes and of angiographic
circulation time was investigated by sever-
al authors. Frowein considers the dura-
tion of unconsciousness the most decisive

factor. Pia attributes a decisive importance
to the age of the subject and to the sever-
ity of the injury. Brihaye emphasized the
importance of several factors in the prog-
nosis of head injuries and the existence
of many open questions of which the
most important one is the regular clinical
examination of the patient. Though the
other findings will help assessment, clin-
ical observation is the decisive factor.

Several papers deal with the signifi-
cance ofregular EEG testsand of the analy-
sis of frequency from the aspect of late
prognosis. On the basis of frequency
analysis, Steudal and Kriger on the 9th
day after injury were usually able to set
a prognosis corresponding to the late
clinical picture.
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A few papers deal with the diagnostics
and prognosis of traumatic intracerebral
haemorrhages. The authors stressed the
importance of computerized tomography.
If progressive symptoms appear within
4 days following the injury, the results of
the operation of intracerebral haemotomas
are very poor. Weigel followed 31 cases
with computerized tomography (CT) and
applied conservative treatment in 27.
Twenty-one of the 27 conservatively treat-
ed patients survived, while all 4 operated
cases died.

Most papers on the diagnosis of cere-
bellar tumours discuss the role of CT.
Grumme et al. found a 96% reliability of
CT when some contrast material is used.
The detectability of acoustic tumours
seemed to the least unambiguous. As to
tumours of the posterior scala, Grumme
et al. and other authors pointed out that
other neuroradiological tests, mainly angio-
graphy, cannot be given up. The impor-
tance and advantages of ventriculography
with absorbable contrast media (Amipaque,
Dimer X) are expounded in several papers.

In the case of tumours of the posterior
scala tympani, the problem of intracranial
pressure stands in the foreground. Inter-
mittent pressure rises (plateau waves)
may be an immediate danger to life, thus
a pre-operative solution of increased intra-
cranial pressure plays an important role.
Brock et al. demonstrate that the various
pressure waves behave in a different man-

Book Reviews

ner and often appear at night. This induced
a number of authors to study the impor-
tance of pre-operative ventricle drainage
and of shunt-type solutions. New technical
solutions have also been proposed.

A separate section is devoted to the
medulloblastomas. In contrast to the good
results published in the literature, several
authors, including Wilcke, Arnold et al.,
Klug etc., found that with the develop-
ment of intensive therapy and anaesthesi-
ology, immediate survival has improved
in recent years but late progress remained
essentially the same, despite attempts
with up-to-date chemotherapy. Arnold
claims that the best results were observed
with old-fashioned local plus spinal irradi-
ation.

Reviewing the catamnesis of 198 pa-
tients with cerebellar tumour, Miltz et al.
found that 70% of the patients with
medulloblastoma died within 1 year and
none survived 3 years. The life expectancy
of Lindau’s tumour is 10 years and of
cerebellar astrocytoma 20 years.

Of the free papers, Zilch’s report on
the principles of the WHO classification
of cerebral tumours, some papers on the
chemotherapy of cerebral tumours and
the work of Knoblich et al. comparing
the effects of chmotherapy, hyperventila-
tion and trometamol treatment in clinical
and experimental cerebral oedema are of
particular interest.

J. Juhasz

P. C. JOANID

Ghirurgia Uretrei (Surgery of the Urethra)

Clinica de Chirurgie-Urologie Spitalul Panduri,

Editura Medicala, Bucharest 1981.

290 pages, 280 figures, 323 references. US $ 15.—, DM 27.—

This precisely executed, well-edited
book with ample references fills a gap in
the literature on urologie surgery.

No concise monograph devoted entirely
to the surgery of the urethra has so far
been published. This book is thus an im-
portant contribution, the more so as the
problems of up-to-date urethral surgery
m cases of congenital diseases, e.g. epi-
spadias, hypospadias, strictures induced by
earlier inflammatory processes, e.g. gonor-
rhoea, and traumatic injuries of the pelvis,
neck of the bladder and of the urethra
requiring surgical intervention are now
receiving increased attention.

The book is divided into 27 chapters
with 323 references, and it is a particular
merit of their list that it contains articles
published not only in English, German
and Russian, butalsoin 12 other languages.

In the introductory part the author
stresses the importance of urethral surgery.
He points out the dangers involved in
neglected cases which by way of retrograde
statis can lead to passage disorders, hydro-
ureter, hydronephrosis and urosepsis.

The first two chapters deal with the
anatomy and up-to-date physiology of the
male and female urethra, as well as with
the instruments used in urethral surgery.
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The following chapters discuss the indica-
tions of surgical intervention, the modes
of anaesthesia and the importance of
radiological methods.

After discussion of the modes of opera-
tive penetration, drainage and splinting,
the part on internal urethrotomy reflects
an interesting and modem concept of the
problems and contains illustrations of the
use of instruments.

The importance and applications of
urethroscopy in cases of stricture, stones
and haemorrhage is the subject of the
next chapter. A whole chapter is then
devoted to diseases of the meatus of the
urethra and to their operations including
the special instruments used in these
cases.

External urethrotomy, i.e.urethrostomy
and urethrectomy are treated in separate
chapters. The surgical tricks used in these
cases are, in fact, interesting and ingenious.

After discussing the periurethral pro-

cesses, intubation wurethroplasty is de-
scribed in detail. The figures are good
illustrations of the clear, concise text.

Incomplete and complete urethroplasty
are the subjects of the next chapters which
include the operations for urethral inju-
ries, tumours, diverticulomas and fistulas.

Sphincterectomy performed in the
case of sphincter sclerosis and the recon-
structive operations recommended for the
treatment of incontinence reflect the
author’s modem concepts of surgical inter-
ventions.

Finally, the reader is introduced to the
surgical technique of congenital epispadias
and hypospadias and, in a separate chapter,
to the surgically corrigible diseases of the
female urethra.

Summing up, the exacting author
possessing a great surgical experience
succeeded in enriching the Uterature on
urology with a new indispensable mono-
graph.

A. Vbrebélyi
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