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The Development and Progress of Urology
in Europe

P. Magasi

Department of Urology, Postgraduate School of Medicine, H-1135
Budapest, Szabolcs u. 33-35, Hungary

(Received: July 28, 1987)

Based on the data of eminent European urologists, author gives an over-
view ofthe development of urology in Europe from the Ancient Times to our days.
Reviewing the history, he has attempted to follow the simultaneous events in
various countries. In discussing them, the most important events are highlighted.
Such milestones in the history of urology were lithotomy and litholapaxy. He
attributes no less importance to the development of the individual urological
schools. He could not aim at completeness, since it was not easy to gather the
historical data. At the end of the paper he expresses his thanks to all those who
were of great help in compiling the data.

1 he history of the development of urology can be divided into three
phases.

Initially, the individual urological diseases were treated by unskilled
surgeons, i.e. lithotomists or other kinds of quacks.

Later on, urology developed as a part of surgery when the first trained
surgeons appeared on the scene.

Finally, urology has become independent of general surgery and one
needed a qualification to become a specialist in urology.

In general the establishment of the first specialist department for a
special field is considered to be an evidence of its becoming independent.
However, before this becomes possible, predecessors have to keep on working
for a long time to effect the separation of this special branch of science.

Urology is a relatively recent field which, however has undergone a very
long historical development. This is proved by the fact that ancient urological
instruments have ofen been excavated in the East-Mediterranean region as
well as in Persia and India. For example, a scene showing the act of lithotomy
dates from 2500 B.C. which was its first pictorial representation and was
recovered from the tomb of Teti (in Sakara, near Cairo). Haematuria was
already described in vesical schistosomiasis in the Ebers’ Papyrus in 1500 B.C.

People suffered from renal or vesical calculi already in prehistoric times.
Evidence of this was provided by archaeologists and medical historians by
excavating Moorish corpses dating from prehistoric times as well as by the
X-ray examination of the mummies. In Egypt vesical calculi were found in
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4 P. Magasi: The Development of Urology in Europe

a thousand-year old mummy. Although these diseases were heralded by pain,
which symptom is as old as mankind, the teaching of the urological diagnostics
and therapy of the diseases of the kidney, bladder, the urinary passage and
the related organs could become an independent clinical branch of science, i.e.
urology, only in the 20th century. It had been a long process until the teaching
and research of renal and vesical diseases could become integrated into the
body of up-to-date medical sciences.

This is all the more striking because therapeutist were already known for
treating stones in the Ancient Times. These so-called ’lithotomists’ had already
at that time been familiar with a surgical technique of bladder stone operation
by which, on operating male patients, they introduced sharp knives and
forceps through the perineum into the bladder and removed stones inhibiting
micturition. Reference was generally made to medicasters learning their art in
a bungling manner since up to the 18th century learned physicians refused to
perform this brutal intervention. It is not surprising at all that Hippocrates
in his Oath definitely insisted on young physicians leaving those suffering from
bladder stones to be operated by lithotomists.

Hippocrates did not, at the same time, refrain from the surgical explora-
tion of the renal region and he described the opening of a renal fistula which he
treated by lumbar incision and drainage.

The high mortality due to perineal cystotomy was considered by him as
severe as any lethality resulting from each bladder injury. This fact allowed
him even to propose the omission of cystotomy to his colleagues by leaving
it ‘to experts who were experienced in such interventions’.

In the Hippocratic Oath it is as follows:

“I xvill not cut for stone, even for patients in whom the disease is mani-
fest- 1 will leave this operation to be performed by practicioners (specialists
in this art)”.

Lithotomy is looked upon as one of the first interbentions of urological
surgery. Transperineal lithotomy had already been practised in Persia and
India (Sucruta), too.

Although Hippocrates (460-370 B.C.) was none of a lithotomist, neverthe-
less he can be regarded as the first urologist. He performed systematic urinary
examinations of his patients and wrote several treatises on the diseases of the
urinary tract. His ideas on the anatomy and physiology of the urinary passage
show evidence of his exact knowledge in urology.

Hippocrates devoted great attention to examining the urine from the
points of view of odour, colour, and sediment. He termed the opacities arising
in the standing receptable, depending on whether they were seen at the surface,
in the middle or at the bottom of it, nubecula, suspensum and sedimentum.
Hippocrates was exactly aware of the nature of renal colic. Among his intru-
ments he made mention also of the catheter.

Acta Chirurgica Eungarica 30, 1989



P. Magasi: The Development oj Urology in Europe 5

His theory on lithogenesis and his diagnostic explanation of the abnormal
components of the urine on macroscopic examination (uroscopy) are valid
still today.

At that time, there could hardly he any idea of how urine was produced
and of what anatomical structure the urinary organs were. The already men-
tioned legendary Hippocrates who lived as an itinerant physician from 460 to
370 B.C. in Greece regarded the pair of kidneys as filter organs. The systematic
explanation of the process of uropoiesis and the anatomy of the urogenital
tract raised the attention of physicians only in the Renaissance. The definition
and term of prostate derives from the contemporaries of Erasistratus (300 B.C.)
who were students of the School of Alexandria. Some facts may strengthen
historical fidelity: We are aware that Hippocrares was not only one person,
because several physicians worked under this name and innumerable disciples
followed these doctrines throughout the centuries (from the 6th to the 3rd
century B.C.). Several of their contemporaries published their observations
under the name Hippocrates. Finally, in the 3rd century B.C. they summarized
their experience in more than 50 volume (in Greek and Latin). That is why it is
called, in general, the School of Hippocrates. The conglomerating material was
elaborated by the members of the school according to a uniform principle which
comprised the following:

1 Negation of the supernatural forces;

2. Unity of Nature (fauna and flora and Man himself);

3. Nature attempts to restore the upset internal balance of the organism,
the physician’s task is to support and help (or at least not to hinder) the
healing work of Nature;

4. The diagnosis and prognosis ofthe disease arenot based on observation,
experience (empiria) and all generalizable factors to be concluded from them;

5. A means of medical healing is the physician’s behaviour inspiring
trust and the keeping of ethical norms (physician’s oath).

6. The physician should avoid any kind of dangerous intervention.

This last point is why Hippocrates left the operation (as also lithotomy) to
the barbers and craftsmen. This was partly attributed to the fact that they pos-
sessed only a limited knowledge of anatomy. (Onthe contrary, he considered the
immediate life-saving intervention to be necessary, e.g. the morcellation of the
fetus if delivery endangered the mother’s life).

Despite its several errors (the role of body fluids, humoral pathology),
the Hippocratic school has up to the present time been the initiator of medicine
instilling a respect and humility for science.

In the Middle Ages a number of lithotomist families emerged as individual
societies (guide), their members incorporating great scientists but charlatans
as well.

This was the time the first catheter made of parchment paper wa
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6 P. Magast: The Development of Urology in Europe

produced and also when the first suprapubic puncturing of the bladder was
performed.

The prostate, a gland in the male under the bladder, was discovered by
Herophilus of Chalcedon, a Greek physician living in 300 B.C.

Galenus lived four centuries later in Asia Minor (in 130-200 A.D.). He
knew renal calculi to be interrelated with gouty deposits. He differentiates
coral calculi and migrating stones and focussed his attention on the bimanual
examination of the bladder. Just like Rufus of Ephesus (in 100 A.D.), also
Oribasius (325-403 A.D.) was an interesting figure in the history of urology,
who invented the indwelling catheter and who lived during the reign of Empe-
ror Julian in Rome. The work of Paul of Aegina (700 A.D.) was mainly of
interest in the field of surgery. He was the first to apply bladder lavage.

The quacks settling down in the ancient Rome widened the range of
their instruments. The experts practiscing their art had already at that time,
possessed bougies of variable size according to the sex of the patient which they
could introduce into the urinary tract for catheterization (which was the term
also used at that time). Such special instruments were found in the House of
Surgeons in Pompeii which were employed for the examination and treatment
of patients suffering from bladder stone.

Up to the Migration, the surgeons being active in various parts of the
Roman Empire, further improved the treatment of bladder stones and urethral
stricture. Oribasius of Greece (325-403 A.D.) already wrote about a catheter
made of zinc and lead which could be kept in the urethra for a longer time in
urinary retention. Soon afterwards the round-headed bladder probe with a
lateral opening was made which inflicted less injury on introduction into the
urethra.

Interestingly, already Erasistratus used an S-shaped catheter (in about
300 B.C.) (currently the so-called Béniqué sound). In addition to the straight
instruments brought to the surface in the excavations at Pompeii, also a
child and a female catheter made of bronze with this double curve were un-
earthed.

In the period of Hellenism in Alexandria founded at the delta of the Nile
by Alexander the Great, who wanted to turn it into the spiritual metropolis of
the western world, the technique of lithotomy was improved. This could parti-
cularly be attributed to Ammonius, who lived in Alexandria in about 250 B.C.
and earned reputation by crushing bladder calculi. The incision made between the
testicle and the anus near the perineum did not have to be too large, since the crus-
hed stones could easily be removed with the help ofa hook. Mastering this techni-
que the medicaster Ammonius got the nickname of ’lithotomist’ (stone crusher).

In Rome, A.C. Celsus (14 B.C-38 A.D) wrote about lithotomy by incision.
In this similarly transperitoneal intervention, beside a special knife, only a
limited number of other instruments were used.
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P. Magasi: The Development oj Urology in Europe 7

It is not quite clear why the Hippocratic school prohibited lithotomy.
There are two explanations. It could have only a poor knowledge of medical
skills so it left the “difficult and dangerous operation being always lethal’ to
those it consdered to be the adversary of well trained, skilled physicians. It is
also plausible, it did notwant its students to practise this painful and drastic
operation the risk and rate of mortality of which were fairly high, and it was not
worthy ofthe medial profession. Whatever the cause was, it is a fact that Hip-
pocrates is duly considered to be the father of medicine and urology, despite that
he has forbidden lithotomy and the performing of the most difficult and most
frequent operations and by this he must have delayed the progress of urology.

In the Christian Italy, monasteries and universities undertook the task of
training in medicine and surgery up to 1215 when Pope Innocent 111 in his
decree Ecclesia abhorret a sanguine (the Church is disgusted with blood) pro-
hibited the practising of surgery. This led to the sinking into oblivion of the
considerable medical knowledge dating from earlier times in the central
European region. The Arab nations did, however, carry on practising it and
spread their knowledge in Spain.

Of the Roman physicians, Celsus was the most important one, whose
writings were recovered only in the middle of the 15th century. He was physi-
cian and surgeon at the same time. His lithotomie method had been applied
quite up to the 18th century. Heliodorus (in 1 A.D.) used a metal tube or a
quill caoted by parchment paper for treating strictures. Celsus had already
given an exact description of catheterization. Rufus of Ephesus (1st c. A.D.)
was the first to give an account of bimanual examination. In his work he
refert to haematuria, bladder paralysis as well as to bladder stones.

It was about that time that bladder stone was differentiated from
prostatic hypertrophy. Rufus published data on pyuria. Claudius Galenus
(129-201 A.D.) considered the urine as an excreted material which is produced
from the circulation in the liver, is excreted in the kidney and is emptied
through the urinary bladder. Galen (2nd c.) knew about strangury and urinary
retention. He considered the latter to be the cause of inflammation, canner,
pyuria or bladder paralysis. He demonstrated renal colic, similar to Hippocra-
tes. Paul of Aegina and Alexander of Tralles (525-605 A.D.) reviewed the
vesical and renal diseases on the analogy of Galen. The latter attempted to
gain a better insight into the diseases of the bladder and kidney and said that
nephritis, he regarded fever to be a symptom of crucial importance.

The quality of urine was studied by Alexander of Tralles from the point
of view of the differential diagnosis of bladder and kidney involvemeuts. He
described with great accuracy the renal colic coused by renal calculus.

Theophilus published his study based on the teachings of Hippocrates
and Galen in the 7th century. It rested on the theory of Galen (2nd c.) accord-
ing to which urine is excreted from the blood.

Acta Chirurgica Hungarian 30, 1989



8 P. Magasi: The Development of Urology in Europe

The school of Salerno founded in about 1000 and remained the centre
of medicine for two centuries. The Regulae urinarum of Master Maurus was
widely known. To this circle belonged Trotula, a woman doctor, who used
Klysma first as a pain Kkiller.

The School of Salerno produced several works on the urine, such as the
Regulae urinarum of the young Johann Platearius and the compendium of
Master Urso (12th c.).

Up to the 16th century, the didactic poem containing 352 hexametres
entitled Liber de minis has won the warmest recognition. In the 12th century,
Corbeil transferred the School of Salerno into Paris. He evaluated the sediment
and colour of the urine completely on the basis of Galen’s theory.

Albucassis’ writings (11th c.) are also well known. He propagated bladder
lavage and examined the calculus by one or two fingers through the anus. This
physician named the *father of surgery’ also refuted to perform the operations
by his own hands. He preferred to leave his female and male patients to
itinerant lithotomists and midwives. Surgical interventions in female patients
for removal of bladder calculi were performed at that time by midwives.

In the 13th century, Bruno Longobardo was the first among physicians
to offer litholytic and lithotomy.

In the Middle Ages further progress was made in uroscopy, the diagnos-
tics of urinalysis. To this a great impetus was added by the surgeon Guy de
Chauliac (1300-1368) who was educated at the famous university of Montpel-
lier in South France. His work Grande Chirurgie was based on his rich anatomi-
cal and clinical experience. He tried to give a more exact explanation of the
formation of bladder calculi. He had already given preference to the practical
use of litholytics. He recommended a surgical intervention using catheter and
perineal incision only in cases not responding to conservative therapy.

Guy de Chauliac acquired new and original knowledge in urology. In his
book Chirurgia Magna (1356) he enriched the Arab and Greek teachings with
his knowledge and personal experience. He described the role of the urinary
apparatus which purifies the blood.

Uroscopy, the diagnostics of urinary tract diseases, was refined after
Chauliac on the basis of the observation and description of the urine. The urine
discharged at ’cock-crow’ was examined concerning concentration, colour,
taste and sediment.

Our first data on the studies of urological anatomy and the first surgical
technology derived from the school of Salerno, about which information had
been available since the 9th century, and which was prospering in the 12th
century.

At that time, catheters were made of the skin of wild and sea animals
alloyed with casein, or of metal origin, of tin or lead, which could be adapted
to the anatomical curvatures.

Acta Chirurgica Hungarica 30, 1989



P. Magasi: The Development of Urology in Europe 9

In Spain the book of J. Gutierrez de Toledo "The Pain induced by Calculus,
Inguinal and Renal Colic’was published in the 15th century (1498). It represent-
ed the conception adopted at that time concerning the calculi of the urinary
passage including dietetic therapy and water consumption, etc.

The first reference to ’urological’ activity derives from about the 1400s
from Poland when a surgeon named Gerka removed the bladder calculus of the
head cook of the Teutonic Order.

The Mariani method (after Mariano Santo) a technically refined operation
was introduced in Rome by Johannes de Romanis, a physician of Cremona,
at the beginning of the 15th century. His disciple Mariano Santo wrote about
the method presenting also illustrations. After an incision directed at the probe
in the urethra, a kind of speculum was introduced into the bladder neck
and then assisted by a hook or a spoon, the stone was removed by a litho-
triptor.

Kohlreuter (10th c.) openly declared that the disease could not be
diagnosed solely from the urine. Some physicians pleaded for the restoration
of traditional uroscopy. Following from the 16th century, during the peaks
of renaissance and intellectual life, the art of healing started gradually to
resist the constraints of the Galenic principles which had formore than thousand
years dominated medicine. The progress of the science of anatomy is attached
to the name of Vesalius (1514-1564), the discovery of the circulation of blood
to that of Harvey (1628). Malphigi (1628-1694) and Leeuwenhoek (1632-1723)
founded microscopic anatomy. Paracelsus (1493-1541) laid down the founda-
tions of teaching in medical chemistry. Petrus Borellus was the first to study
the urine microscopically. Bellini (1643-1704) defined the urine to contain
three elements, i.e. water, salt and tartar.

In 1571 the book of Thurneisser, a student of Paracelsus, appeared on
Tatrophysical Urinalyses’ he performed in Berlin. Berlin-Brandenburg was
marked by an amazing progress. In this country, first amoung Germanic state,
there was a progressive medical system already in 1685. Andreas Laguna is
very well known in Europe (Paris 1531, Bologna 1536, Cologne 1546). He
wrote his book in 1551 entitled Methodus Cognoscendi Extirpandique Exceren-
tes in Vesicas Collo Carunculas, which was a short monograph dealing with the
papillae of the bladder neck, their treatment by cauterization and catheteriza-
tion. Francosco Diaz was the surgeon of Philip Il. His book °Studies on the
Diseases of the Kidney, the Size ofthe Penis and the Urethra’ was published in
1588. He was founder of one of the most famous universities of the Middle
Ages, that of Alcala de Henares. The original title of the book was Tratado
de todas las enfermedads de los risiones, vexiga y carnosidades de la verga y urina.
In Poland Jan Stanko performed a bladder stone operation on Jan Dlugosz,
a Polish historian, in the second part of the 15th century. Jan Chrosiejewski,
the author of De puerorum morbis (1583)devoted attention to various urological
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10 P. Magpasr: The Development of Urology in Europe

problems (e.g. the chapters on De clausum meatum urinae et sacrum, De minae
incontinentia, and De urinae suppressions).

Papers on urological diseases could be found already from 1717 to 1732
in the Acta Medicorum Berlinensum, the first medical journal of Berlin.

Of the lithotomists of the Middle Ages, Eisenbarth (1663-1727) weis
already a physician and surgeon. To perform the incision of Celsus, he needed
a small lancet and a spoon-like instrument, the lapidilum, with which he could
extract the calculus following a perineal incision. These methods were used in
patients of all age, particularly in children and in cases where the stone had to
be felt in the bladder neck.

The operation (i.e. lower-abdominal exposure) becoming later on a
routine procedure was called Frankonic method after Nicolaus of Frank, a
surgeon of Lausanne. It was applied to particularly large stones. Attempts were
made to push the stone through the anus or through the abdomen and to
remove it by incision in the right or left transinguinal region. Fabricius Hildanus
(Fabry of Hilden 1560-1632) considered this method to be less dangerous
using it for particularly large stones. Several surgeons refuted this since injury
of the perineum was always lethal.

Due to the deep distrust by which the physicians graduated from univer-
sities regarded the surgeons, the development of surgical treatment of urinary
calculi was less encouraged. Physicians did not hold the surgeon’s activity in
great esteem. This was largely due to the fact that the success of on operation
was doubtful owing to a lack of disinfectants. For the patient, who could not be
anaesthesized quite up to the middle of the 19th century, the operation meant
a today hardly imaginable drastic intervention. Even the most experienced
quacks restricted themselves to only a limited number of external surgical
interventions including, beside bladder puncturing, removal of inguinal and
testicular hernias, especially lithotomy. They became specialists in a way that
in the 16th and 17th centuries the bladder puncturers and lithotomists eis
medicasters wandered through the country or as physicians having settled
down, installed an operating room in their houses.

Andreas Vesalius (1514-1564), founder of modern anatomy, a professor
in Padua, made an essential step in the diagnostics and therapy of the diseases
of the renal and urinary tract. In his epoch-making work De humani corporis
fabrica libri septem published in Basle in 1543, he described the anatomy of the
kidney and the urinary organs. His student Gabriele Fallopio (1523-1562),
soon developed the method of injection of the renal capsule which enabled its
subtle demonstration. Not long after it, the seminal vesicle was discovered by
Etienne de la Riviere (died in 1569). Almost at about the same time, the surgical
methods were improved by the French surgeon, Ambrois Paré (1510-1590).
He devoted three text-books to urology, which were concerned with the
behaviour of urine, with bladder stones and gonorrhoea.
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A memorable event was in the history of urology when, in the 16th
century, P. Franco (1605-1570), a French physician, relieved a two-year-old
boy of his bladder calculus by removing it anteriorly above the symphisis.

It was described in detail by the English Thomas Willis (1621-1675)
in 1674 that the urine of diabetic patients tasted sweet. This added significantly
to the diagnostics of internal diseases. Uroscopy developed into a valuable
diagnostic procedure which was rated as being equal to the assessment of
pulsation. Not much time had to elapse until urinalysis was introduced where
the quality of urine was recorded. Still a longer time had to elapse until the
fine structure and functional mechanism of the kidney could be explained
microscopically first in 1600. Immortal fame was acquired in the research
of the physiology of the kidney by the Italian physician, Marcello Malphigi
(1628-1694).

It should, however, be noted that, despite the available data on the
structure of the uropoietic and urinary organs, both conservative and surgical
therapies failed to yield great success in the 16th and 17th centuries. Although
guacks developed an ever increasing arsenal of instruments, in lack of hygiene
and pain-killer drugs, no particular success could ne recorded. The following
instruments were used: scalpel (a kind of razor), dilators, forceps, retractors
and spoons. Beside these, various types of operating chairs had already been
available in which the patient could be properly placed for the operation. In
Paris, there was a possibility in the hospital of the Brothers of Mercy (in 1608
they moved to a new building) that bladder calculi be removed by experts.
The textbook Tractaat vant Steensnyder of Francois Tolet, a Dutch physician,
contains an etching demonstrating such a lithotomy. It was supposed to be
performed by Jannot.

Nevertheless, itinerant lithotomists performed the treatment of patients
with calculi according to the traditional methods quite up the age of enlighten-
ment. In the Baroque period, Jacques Beaulieu (1656-1714), who published
his work in Aachen in 1698, was particularly well known. Jacques Beaulieu,
by this master who, practically cannot be considered either a physician or
a quack removed over 4000 stones.

Subsequently, a great impetus was given by Giovanni Battista Morgagni
(1682-1771), an Italian physician to the medical science of the urogenital
organs in his basic work De sedibus et causis morborum (The site and causes of
the diseases). In 1761, among others, he classified the bladder tumours. In
addition, he also wrote about the pathological enlargement of the prostate.

The first mention of the wandering kidney was made by Franziscus of
Pedimontium in the 16th century. The symptoms were described by Riolan in
1682.

Bonét was the first in 1679 to discuss the association between nephritis
and obstructed urine flow, but this causal relationship was first defined by Petit.
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In 1717 the Charité Hospital was founded. From this time on lithotomies
were performed here.

Since the first lithotomy in 1728 at the Charité, this operation was
particularly cultivated. The first head of the clinic, Eller spent 5 years by
mastering its technique at Rau in Amsterdam. According to the methods used
at that time, suprapublic incision was used. A favourable portrayal of urological
and abdominal operations unfolds from the Charité News published by Eller in
1730 which appeared quite up to the end of the century.

From the point of view of urology, the 19th century in Berlin was
hallmarked by an important work, i.e. ‘Some Diseases of the Renal and
Urinary Tract’. It was published in 1800 by the pathologist Walter. By this
work the examinations and study ofthe urogenital organs assumed considerable
importance.

Perineal cystotomy (the internal urethrotomy used in urethral stenosis
and ischuria) emerged by the description of Feliciano Almeida on lithotomy
from the 17th century which proves that this procedure was regularly per-
formed at that time.

In the 18th century, G. B. Morgagni (1682-1771), the father of histo-
pathological anatomy, reported on benign prostatic hypertrophy, the syphilitic
involvements of the bladder, and he was the first to declare the necessity of
surgery in tumours of the urinary tract.

In 1774 Bertini wrote about the ‘coloumns’ of the kidney. The first
nephrectomies associated with stones and other diseases were performed in
these years.

In the 18th century the first urological wards were established. Then
already leading surgeons resorted to complicated operations such as the remov-
al of bladder stones. Still at the middle ofthe 18th century, out of 812 patients
255 died of bladder calculi.

Lateral lithotomy was reintroduced to France by Jean Baseilhac (1703-
1778), a brilliant clergyman coming from a surgeon’s family, who was called
Father Come. He adopted and improved the traditional technique, by intro-
ducing ‘lithotome caché’, i.e. concealed lithotomy, by which he could control
the incision of the bladder neck by pushing backward of the spatula. He also
invented ‘sonde & dard’ which enabled transurethrally the opening of the
bladder interiorly and led to the general acceptence of suprapubic litho-
tomy.

In 1776 the school of surgeons dealing with calculi of the urinary tract
was organized in Moscow by I. P. Venediktov. The manufacturing of urological
instruments was started at St Petersburg in 1817.

In 1730 J. Douglas (1675-1742) was the first to describe the position of
the peritoneum in the pelvis and in view of this could be pushed down from
the bladder intraoperatively.
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From the beginning of the 18th century, several Polish surgeons devoted
themselves to the special field of urology. The best-known of them were
Konstanty Porcyanko (Wilno 1793-1891), Aleksander Le Brun (Warsaw
1803-1868), Julian Kosinski (Warsaw 1833-1914), and Alfred Obalinski
(Cracow 1843-1898), professor of surgery at the Jagell6 University and author
of the first urological book the ‘Lectures on the Disease of the Male Urinary
Tract’ published in Poland.

Uric acid was discovered by Sheele in 1770, glucose by Matthias Dobson
in 1774, carbamide by Cruikshank in 1799, lactic acid by Berzelius in 1807 and
creatinine by Liebig in 1847. The discovery of protein is attached to the name
of Cottugno, although Deckers regarded protein as a component of the patho-
logical urine.

Cottugno wrote about protein in 1770. Leube pointed out that Fr.
Deckers had already known the component of pathological urine in 1694.

In England in 1750 Mead evolved his theory on diabetes.

In 1774 Matthias Dobson stated that the urine of each diabetic tastes
sweet and he established experimetally that urinary glucose shows the prop-
erties of the fermentation of wine and vinegar. He was generally recognized
only around 1800 as a result of the work of English physicians, like Homes,
Cowleys and Rollos. Glucose was chemically produced first by Johann Peter
Frank (1745-1821), the famous clinician of Vienna. He was the first to mention
impotence in diabetics. In 1838 Boucherdat and Peligot declared uric acid to be
equal to glucose.

The various normal and pathological componets of the urine were
discovered by Cruikshank, Fourcroy and Vauquelin in 1799 then by Wohler
in 1828.

The method of the physicians of Alexandria, according to which the
bladder calculi were crushed then removed by lavage, had already for a long
time sunk into oblivion, when this method was adopted by Jean Civiale
(1792-1867) who performed such an intervention in 1823. This was called
lithotripsy (crushing of a calculus in the bladder), and adequate instruments
were developed for penetration into the urethra. This procedure was not only
bloodless but was also associated with a lower death rate.

Experiments on the crushing of calculi in the bladder date back into
the 9th century. The first one to achieve complete success in performing
lithtotripsy was Civiale(l 792-1867). The currently used lithotriptic method
derives from Heurtloupe (1793-1864). The final solution was offered by the
discovery by J. Bigelow, a physician of Boston (1787-1879), who succeeded in
transforming lithotripsy into a safe and convenient intervention.

In 1823 Civiale succeeded in having lithotripsy accepted also by others.
It ousted perineal lithotomy having been used for thousand years. By contri-
buting funds, he created the first department of urology in Necker (Paris).
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Suprapubic cystostomy (sectio alta), was, however, extensively used
only after 1870. In 1824, reports appeared on lithotripsy performed by boring
into and grasping the stone by a screw-driver-like instrument, but in the
majority of cases bladder calculi were still removed by perineotomy.

Baillie (1825) has drawn attention to the characteristic position and size
of the dislocated kidney which was verified by Aberles (1826). Hydronephrosis
was already described in the 16th century by Felix Plato and Fernet.

In the 18th century, there was a growing number of observations on the
changes of the kidney based on a series of pathoanatomical studies. Later the
English physicians Brande (1807) and la Scudamore (1823) proved that
protein-containing urine contains strikingly little urea.

In 1823 Alison reported in Edinburgh on his findings concerning hard
kidneys of uneven surface due to dropsy in several cases.

Based on clinicopathological studies, the scientific description of nephritis
was given by Richard Bright (1789-1858). His works appeared in 1827, and
brought about marked changes in renal pathology. In his treatise (1827) he
stated that dropsy is a cause of renal disease which can be recognized by
albuminuria.

The first major monograph on renal diseases is attached to the name of
P. F. O. Rayer (Paris 1839-1841). His followers G. Johnson (On the Diseases of
the Kidney, London 1852), Jul. Vogel (Krankheiten der harnarbeitenden
Organe, in Virchows: Handbuch der speziellen Pathologie, 1856-1865), and
Rosenstein (Pathologie und Therapie der Nierenkrankheiten, Berlin 1863)
further differentiated the renal diseases based on microscopic findings.

L. Pasteur (1822-1895) elucidated in 1859 and 1860 the cuase of fermen-
tation of the urine. He considered Torule ammoniacale, a microbe to be respon-
sible for the change in the quality of urine which was isolated and placed into
urine to produce fermentation by his student van Tieghem.

In the years 1855 and 1871 Maissonew and Otis reported on urothrotomy
which is also currently in use. Between 1880 and 1892 suprapubic cystostomy
was advocated by Peterson in Kiel and by Bazy, Pousson and Guyon in France.

In 1869 the first successful nephrectomy was performed by G. Simon
(1824-1876) in a patient with ureteral fistula.

In 1889 a prostatectomy was made by Vincenz Czerny, a professor of
Heidelberg.

In 1895 the ureteral catheters and the roentgen tubes were invented.
Fuller (1895) described suprapubic transvesical prostatectomy which was later
propagated by P. J. Freyer (1851-1921) in 1900. It was first in 1896 that a
bladder stone was visualized roentgenologically.

May 9, 1879 was a special date in respect to urology. The first functioning
cystoscope was demonstrated at that time. Nitze’s cystoscope was considered
by many the beginning of up-to-date urology.
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In the 19th century, several attempts were made at observing directly
the urethra. An equipment was constructed by Bozzini, a physician in Frank-
fort, termed by him a tube conducting light. In 1826, Ségalas devised his
instrument the speculum uréthrocystique which was based on different principles.
Subsequently in 1827, this was followed by the highly complicated instrument
of the American John Fischer and then by that of Acery, in 1840. He published
his Traité d’endoscopie in 1865 reporting on endoscopic ureterotomy.

Beside the French Guyon (1831-1920) and the British Thomson, Dittel
had already at that time been regarded as a urologist of international fame.
He could be considered to be the father of urology of the German-speaking
world. The first independent department of urology of the word was established
in this decade (1872) at the Vienna polyclinic. It was headed by Dittel’s
student Ultzmann, who further improved cystoscopic diagnostics, primarily
concerning bladder tumours. His book ‘The Bladder Stones Harboured in the
Human Body and the Cause of their Formation’ was translated into several
languages. His department was a meeting place of physicians concerned with
urology from all over the world. From 1873 to 1884, 906 students from 25
countries attended his lectures. In 1887, the first ureterocystoscope was
constructed by Leiter—also Dittel’s student— according to Brenner’s data.
This was particularly supported by C. A. Th. Billroth (1829-1894) who reported
already in 1884, on the first nephrectomy and pointed out the necessity of
functional renal diagnostics. After the untimely death of Ultzmann, his student
Frisch became head of the polyclinic. His attention was focussed on the
questions of bacteriology. Very soon he started to deal with the major problems
of urological surgery, the treatment of bladder tumours and those of bladder
stones and prostatic hypertrophy. His paper ‘The Diseases of the Prostate’ in
Nothnagel’s manual (1899) is the first fundamental survey of his special field.
His urological manual, an exhaustive work of those times, co-authored by 0.
Zuckerkandl, was published in 1904-1906.

Although there was a number of innovations in the diagnostics and
therapy of urolithiasis and other diseases of the urinary tract, they were per-
fected only by the invention of the endoscope. The visualization of the inter-
nal cavities in the living human body could have been a long-cherished dream
of physicians until finally Philip Bozzini (1773-1809), a young physician in
Frankfurt, reported on a procedure in 1807 by which the bladder could be
observed with the naked eye. He tried to make the light of a candle penetrate
the bladder with the halp of a light-reflecting mirror. The new procedure was
discussed in Vienna, which, however, was first not too promising in lack of a
perfect microtechnique. A complicated equiment based on the same principle
was devised by Antonin Desormeaux (1815-1852) for illuminating the body
cavities. He succeeded by this endoscope in removing an urethral papilloma
in 1865.
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Although methods in ophthalmoscopy (by Hermann Helmholz since
1852), in laryngoscopy (by Manuel Garcia and Ludwig Turk since 1855)
projecting into the future, had already been developed from the middle of the
last century, there were a lot of anatomical, physiological and physical barriers
to be overcome in cystoscopy. Nor Julius Brack (1840-1902) a dentist in
Breslau, was too successful. He devised an urethroscope by which a glowing
platinum wire was introduced into the bladder cavity to allow its viewing
The question arose how the patient could be protected from the glowing
light. Cooling with cold water running in a tube surrounding the platinum tube
proved to be too complicated and unimplementable.

Max Nitze (1848-1906), urologist, becoming famous later on, constructed
the first usable cystoscope based on Brack’s principle. He presented it in
Vienna in 1879. This was much easier to use than the previous one, magnifying
the visual field by a system of lenses. The cystoscope could after all be intro-
duced without inflicting burns and causing pain, i.e. not endangering the patient
by using the incandescent lamp invented by Thomas Edison (1847-1931).
This succeeded finally by applying a so-called miniature lamp bulb which was
built into the cystoscope by Joseph Leiter (1830-1892), a technician in Vienna
in 1887. By this it became possible to view the interior of the bladder involving
no risk for the patient. Soon the cystoscope improved by various eminent
urologists —as e.g. Leopold von Dittel (1815-1898) —bhecame accepted all over
the world for the detection of each kind of urinary and renal diseases.

In the 20th century, further progress was made in urology. In 1896, the
roentgen rays invented by and named after Wilhelm Conrad Réntgen (1845-
1923) enabled the visualization of the kidney in a living man.

Surgical technique could also be further improved after anaesthesia had
become accepted in 1846 and the introduction of anti- and asepsis made
completely sterile operations possible.

The invention of anaesthesia (by Wells and Milton in 1847), the introduc-
tion of antisepsis (Igndc Semmelweis (1827-1912) and L. Lister (1827-1912)
and the use of asepsis (1886) opened up new vistas in the development of
medicine and surgery.

A new scientific era was opened in 1810 in Germany by the foundation
of the University of Berlin. The translations of British and French authors
appeared soon after the establishment of the university. Another important
peak of development was the contribution of Johann Friedrich Diffenbach,
the father of plastic surgery. Between 1829 and 1936 he was dealing with the
plastic operations of the urinary tract with special reference to the male
urethral fistula as well as to testicular skin grafting. Besides he had been
working since 1836 on the closure by plastic surgery of vesicovaginal fistulas.

In 1862 Ernst Furstenheim was the first to settle in Berlin as the ‘physi-
cian of the diseases of the genitourinary tract’. After his training in Paris, he
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introduced with some modifications, Desormeaux’s endoscope also in Berlin.
In addition to publishing urological papers, he introduced the word ‘andrology’
coined by him at the meeting of the ‘Hofelandsche Gesellschaft’ held 26 Sep-
tember 1879.

Maximillian Nitze (1848-1906) carried out most of his work at his
private polyclinic. In this field he devised every kind of accessory cystoscope
constructions which turned Berlin a centre of European urology. The basic
work of Nitze was ‘The Textbook of Cystoscopy’. In 1889 the first German
urological journal of the Physiology and Pathology of the Genitourinary
Organs’ (published by Wilhelm Zuelzer in Berlin) appeared. It is due to him
that, up to 1894, the first urological manual “The Clinical Manual of Genitouri-
nary Organs’ was published in four volumes.

Between 1890-1897, the first manual of urological surgery in German
‘The surgical Diseases of the Male Genitourinary Organs’ was published also
in four volumes by Paul Guterbock in Berlin.

Although renal surgery is supposed to have been started by G. Simon
(1824-1876) in 1869 in connection with a successful case in Heidelberg, its final
success is attached to the name of James lIsrael, who created a usable method.
As the head of the Department of Surgery of the Hospital of the Jewish
Community (1875) he personally studied in Edinburgh and introduced at his
clinic the antiseptic methods of Lister. His classical work ‘Experience on
Renal Surgery’ appeared in 1894.

Robert Kuther was an eminent urologist of this period. He succeeded
among the first to take pictures of the interior of the bladder. Ketner had been
the initiator since 1900 of the postgraduate training of physicians in Prussia
and was the director of the Kaiserin-Friedrich-Haus which had preserved up to
1945 the collection of Nitze’s urological instruments.

The first Belgian surgeon to be mentioned as a urologist was André
Uytterhoven, a surgeon in Brussels, who published a procedure combining the
mutual benefits of lithotripsy and lithotomy in 1863. This comprised the
introduction of a lithotriptor through an incision into the bulbar urethra.

As regards renal diseases, French physicians are worth of mention who
in the years 6fter World War | founded nephrology as a separate branch of
science based on the knowledge of outstanding internists and nephrologists,
like the German Franz Volhard (1872-1950).

Simultaneously with Sandor Koranyi (1866-1944), Franz Volhard
(1872-1950) laid down the foundations of the functional approach and intro-
duced the dilution concentration test (specific gravity test for renal func-
tion).

Henrique Bastos was born in Portugal in 1874. He was obstetrician,
then surgeon at the Civil Hospital of Lisbon. Encouraged by Alfredo da Costa,
he became a specialist in urology, learning at Albarran in Paris, at Israel in
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Berlin and at Freyer in London. He was the first Portugese to perform urethral
catheterization and perineal prostatectomy.

Manuel Vincente Alfredo da Costa, the leading surgeon ofthe Civil Hospital
in Lisbon, later professor of pathology, had always been concerned with urology.
He was the first Portugese surgeon to perform the first nephrectomy in 1889.

Nevertheless, the first official document on nephrectomy dates from 1891.
It was performed by Sabino Coleno in the Sao Jose Hospital.

The name of the Danish L. L. Jacobson (1783-1843) is worth of mention.
Two years after J. Civiale (1792-1867) he had devised the triplejawed forceps
and constructed a real lithotriptor which had been one of the instruments used
for crushing bladdes stones.

Ramm (of Oslo) was aroused international attention in 1893 by present-
ing the decrease in the size of the prostate and the associated symptoms fol-
lowing castration.

In 1884 the department of urology headed by Suender was established in
the Princess Hospital in Madrid. Suender was master of bladder lithotripsy. In
1904 P. Cifuentes (father of our contemporary, L. Cifuentes) followed him in his
steps.

In 1889 J. Pages Puig headed the first department of urology in the
Hospital del Sagrado Corazon (Hospital of the Sacred Heart) in Barcelona.

The Department of Urology in the Vienna Hospital founded in 1892 was
headed first by Robert Ultzmann (1872-1884), the student of Dittel. Up to
that time, only a single department of urology had been functioning in Paris.
The first perineal prostatectomy was performed by C. A. Theodor Billroth
(1829-1894) in 1867. His book entitled ‘Nephrectomy’ was published in 1884.

The first hospital in Zagreb was opened in 1871 where all operations were
done by dr Fon. He is looked upon as the first trained surgeon in Croatia. He
performed cystostomies, urethrotomies and closures of vesicovaginal fistulas.

In 1885, a department of medicine was established within the surgery
department headed by dr. Wickerbauer at the Zagreb Hospital of ‘Sisters
of Charity’. The department of surgery became an independent unit in 1849,

The developments of urology in Poland have been similar to those in
other European countries. The patients with bladder stones were treated by
lithotomists in the 15th, 16th and 17th centuries. Sectio alta became extensively
used in the second haft of the 19th century. Nephrectomies were performed
only after 1880. In the 19th century medical faculties boomed into prosperity
all over Europe. Poland was, however under the rule of three empires (the
Russian, German and Austrian), but medical faculties were extablished in
Cracow and later in Lwow (Lemberg) only by the Habsburg monarchy. The first
urological textbook of Obalinsky, professor in Cracow, was published in 1898.
In 1898 Rutkowski was the firrt in Cracow to report on an intestinal plastic
operation in case of exstrophy of the bladder. In 1885, 16 years prior to Coffey,
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Krynski performed an analogous ureterosigmoideoustomy in dog in Warsaw.
There were specialists in urology who were trained in Paris and Vienna, in
Warsaw, Cracow, Lwow only at the beginning of the 19th century.

The first department of urology in Russia was established in Odessain 1863
headed by T. I. Vdovikovsky, while the first department ofurology in the univer-
sity of Moscow in 1866 (headed first by I. P. Matushenkov, then from 1877 by
F. 1. Sinytsin). Valuable contributions to the development of urology were made
by N. I. Pirogov who described the topography of the genitourinary organs and
achieved significant success in the field of military urology, by 1 F. Bus
who pioneered in introducing several urological instruments in Russia.

At the end of the 19th century urological departments were established
in Kiev, Kharkhov and other towns and the first textbook of urology was also
published by A. G. Podrez in Russia (1887).

In the meantime, Leroy d’Etiolles demonstrated his spiral catheter the
bougie & boule. It was similar to those available but did not prove to be too
popular at that time. Reybard reported on an inflatable balloon catheter, the
predecessor to the Foley catheter. Mercier facilitated catheterization in
enlargement of the prostate by inventing coudé and bicoudé. He was also the
first to mention hypertrophy of the prostate but he thought the tension of the
bladder to be directly due to urine retentions of prostatic origin. The first
rubber catheter preventing the patient from the unpleasant feeling of tour de
main was described by Nelaton (1807-1875). The name of Béniqué was linked
with a new metal sound for dilating urethral strictures and with a modified
Chariére gauge. The removable spare parts of instruments, all these innovations,
were introduced by Maisonneuve and later improved by Phillipis. Maisonneuve
utilized this method in creating his urethrotome. This mechanical although
still great progress in catheterization was sufficient for performing, on the
analogy of J. Civiale (1792-1867), perineal lithotomy and litholapaxy as
procedures not involving risk for the patient.

Felix Jean Casimir Guyon (1831-1920) established first the School of
Urology in Necker and made official this branch of science. He was the first
full professor of urology at the University of Paris. He was surrounded by
scientists of various fields of interest who tried to draw upon his special know-
ledge in urology. In 1889 he founded the French Urological Society and later,
in collaboration with Desnos, the International Urological Society. He was
so famous that, at the first meeting in Paris of the International Society,
professor Israel of Berlin who could hardly be considered as a Francophil
stated : ‘Urologists from all over the world are in some way or other the disciples
of Guyon.” Guyon was the man, who, according to the words of Hugh
Young, ‘turned Paris the Mecca of students in urology’.

Joaquin Albarran (1860-1912), who came to Paris through Barcelona
from Cuba, was the follower of Guyon at the Hospital Necker. He devised a
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cystoscope which he provided with an arm facilitating the introduction of the
catheter, solving thus the problem of ureteral catheterization. As a result, the
state of each kidney could be examined separately and more precise curing
methods based on a more exact diagnosis, could be performed. In 1903 Vélcker
(1872-1915) and Lichtenberg (1880-1928) reported on the methylene blue
excretion as a kidney function test and about the visualization ofthe pelvis by a
retrograde collargol sliver preparate. Further progress of endoscopic urology
was served by the instrument for transurethral resection developed by McCarth
in 1930. The discovery ofthe school of Alexander LichtenberginBerlinin 1929 was
of similar importance, namely the description of the roentgenological contrast
medium excreted by the kidney, the urogram and their application in practice.

Frisch together with 0. Zuckerkandl (1861-1921) published the first
manual of urology in 1904. This served for a long time as a basis of this special
field. In 1907 he was elected president of the German Urological Association.
He was followed by Hans Rubritius (1919-1941) in the director’s chair. He
had students from almost all over the world, such as de Gironcoli, who was one
of the leading urologists in Italy having died just recently. The surgical records
show that the leading personalities of East-Europe and the Near-East sought
urological consultations and were treated in Vienna. Rubritius was famous for
his expertise in performing transurethral operations of bladder neck tumours.
In 1953 Paul Deuticke became director of the hospital. Renal tuberculosis
was his main field of interest.

0. Zuckerkandl (1961-1921) succeeded in 1889 to find a new perineal
route to the prostate and the posterior vesical wall. A classical documentation
of this field is provided by his work ‘Contributions to the Anatomy of the
Hypertrophy of the Prostate’ (1922) written in collaboration with the re-
nowned anatomist, Tandler. Despite all efforts, urology became a separate
professor in Vienna only a late as 1962. The head of the first university medical
school was professor Ubelhér. A new impetus was also given to urology in
Vienna by Hryntschak, wo published basic works on the ureteral peristaltics,
hydronephrosis and the surgical techniques of renal calculi. His comprehensive
work ‘Suprapublic Prostatectomy with Bladder Closure according to an
Individual Technique’ is still used today. X-ray diagnostics in urology is due
to his successor Deuticke. His book entitled ‘“The X-ray Study of the Renal
and Urinary Tract in Urological Diagnostics’ integrates several years of his
intensive work of this subject. Chwalla has greately contributed to the un-
derstanding of the urinary tract. He published an also internationally recognized
work on this topic. Bibus, who was head of the Department of Urology of the
Kaiser Franz Josef Spital and whose book published in 1959 deals with the
alkalization and litholytic therapy of urinary calculi, is note worthy.

Israel was also known for his ‘Folia Urologica’ (1907) and the jointly
published “‘Journal of Urological Surgery’ (1913). He was doubtless the Nestor
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of urological surgery in Berlin up to his death in 1926. He is supposed to be the
founder of the Urological Society in Berlin in 1912. With the advance of time,
he recognized the importance of sexology for the urologist. His work ‘The
Hygiene of the Male Sexual Life’ published in 1911 is a proof of this. In 1920
he took over the presidency of the Sexologist and Eugenetic Medical Society,
establishing a close contact with sexologists in Berlin, among others, with May
Hirsch and Iwan Block who had since 1900 been cultivating this field with
great success.

Leopold Casper belonged to the most famous urologists in Berlin, who, as
a result of his visit to England, familiarized in Berlin modern British urology
represented by Thomson, Fenwick and P. J. Freyer (1851-1921). He was also
the translator of Thompson’s work ‘The Diseases of the Urinary Tract’.

Casper’s most significant works were the ‘Manual of Cystoscopy’in 1890,
the ‘Textbook of Urology’ in 1903 and “The Manual of Urological Diagnostics’
in 1930.

In 1903 Eugen Joseph together with F. Vdlcker (1872-1955) introduced
chromocystoscopy and became the head of the Department of Urology of
the Surgical Clinic in Ziegelstrasse unter August Bier in Berlin. The importance
of his work lies in the introduction of the chemocoagulation of bladder tumours
aswell as in constructing the lithotomy forceps named after him. His monograph
‘Comments on Pyuria in Childhood” was published in 1931 in which he pointed
out the importance of paediatric urology. His further works of interest are
‘Cystoscopic Technique’ (Berlin 1923). ‘Urinary Organs in the X-ray Picture’
(1926) and the ‘Tumours of the Bladder’. The first prostatic electroresection
was performed in his department in Germany in 1932, by using the new
method of Maximilian Stern (New York).

In Berlin, Alexander Lichtenberg (1880-1928) also contributed to the
development of urology. He had already in 1906 introduced retrograde pyelo-
graphy together with Volcker (1872-1955). He had been working since 1922
on creating a department of urology in the Hedwig Hospital and developed
it to one of the greatest urological clinics of that time. The first experiments
with i.v. contrast medium were conducted here.

Coauthored by F. Volcker (1872-1955) and Wildholz, A. Lichtenberg
(1880-1928) published their manual of urology in five volumes in 1926 and
developed important urological methods in his fruitful collaboration with
Walter Hynemann in Leipzig. In 1932 the Lichtenberg-Heywalt bladder neck
instrument, a lithotomy forceps and the first German electroresection instru-
ment were presented.

Beside the great personalities of urology in Berlin listed so far, special
mention should be made of Nietze’s students: Rotschild, Jacoby and Jahr.

Rotschild published a book on Nitze’s methods of treatment because
Nitze was planning this work, however he could not accomplish it. Jacoby, a
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Nitze student, earned distinction with experiments in stereocystoscopy dis-
cussed in his work ‘A Cystoscopy and Stereocystography Atlas’. The youngest
of the Nitze students was Rudolf Jahr who was active as a consultant urologist
between 1906 and 1921 in the Hedwig Hospital in Berlin.

The last but one Nitze student, Otto Ringleb, essentially improved after
Nitze’s death the optic system of the cystoscope in collaboration with the
firm Karl Zeiss, Jena. In addition, he succeeded in presenting for the first time
clear photographs of the bladder in his ‘Textbook of Cystophotography’
published in 1913.

He reported on his cystoscopic research in 1926 in his "Textbook of
Cystoscopy’. In 1939 he was among the first to take colour pictures of the
bladder.

As a result of the two great landmarks of history in 1933 and 1945 and
owing to the great personal and material losses, urology in Berlin was again
subordinated to surgery. In the period after 1945 a whole generation of urologists
had to revive urology.

In Turin, Luigi Ferria was appointed chief surgeon in urology in 1903,
followed by Carlo Chiandano in 1932. There were also other schools in Turin:
The Rossi Foundation and university chair, where Uffreduzzi was the director
of the clinic. The urological patients belonged to Caporale.

At the beginning of the 20th century a department of urology was
established by Pavone and in 1932 his son was elected president of the Society.

The Dutch Urological Society was formed March 14, 1908 with a restric-
tion for 25 years. It was later prolonged in 1933 till 1959 for additional 25 years,
while in 1979 for an unlimited period. It was founded by H. Brongersma who
lectured in urology in Amsterdam in 1906. Zaager did the same in Leyden in
1909. The majority of urological operations were first performed by surgeons,
and urology has become independent of surgery only after 1932. Moonen was
formally installed in Nymegem in 1964, while Donker in Leyden in 1966.
Although urology had initially not been accepted by the universities, it was
nevertheless a special branch prospering at the large non-university clinics.

In 1906 J. Mestre was appointed head of the department of urology of
the Hospital de la Santa Cruz. In 1911 the Spanish Urological Society was
established presided over by Gonzales Bravo. The other founders of the Society
were A. Pulido, L. de la Pena and P. Cifuentes.

May 16-18, 1911 was the date of the first congress of the Association of
the Spanish Urological Society (Associacion Espanola de Uroldgia).

Reynaldo dos Santos was the first who, by all means had the greatest
impact on urology in Portugal. He was born in 1880 and after graduation he
worked together with F. J. C. Guyon (1831-1920), J. D. Albarran (1860-1912),
Cathelin, M. Th. Tuffier (1837-1929) and Pinard (1844-1934) between 1903 an
1904 in Paris. In 1905 he visited the leading surgical centres of the USA and
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worked with Cabot in Boston, with Ochner in Chicago and with Keen in
Philadelphia. Ravara was born in 1873 and he became the organizer of out-
patient care in 1902 at the age of 29 and head of the first department of urology-
in Lisbon in 1929. The Portugese Association of Urologists was established in
1923 with Ravara as the president. He was concerned with the whole field of
urology and was advocator of subcapsular nephrectomy, particularly in
complicated cases of the right side. In 1936, Egas Moniz, the Nobel-prize winner
in medicine in 1927, was honoured with the medal of the International Urologi-
cal Society. He also applied his angiographic method for the abdominal aorta
This led to the recognition of the significance of angiography performed by
lumbar puncture in urological diagnostics and therapy as well as in other
fields of surgery.

Reynold dos Santos retired in 1950 bequeathing a generation’s experience
to all fields of urology and surgery. It is notable that his son Joao Cid dos
Santos, also an urologist, was one of the pioneers in vascular surgery.

At the beginning of the 20th century, S, P. Fedorov played an important
role in the development of Russian urology. He was founder of modern urology
in his country. He developed several types of operations (i.e. subcapsular,
nephrectomy, transvesical prostatectomy, etc.), created new instruments
(hilar forceps, etc.) In 1907 he founded the Russian Urological Society. A range
of valuable innovations in urology was contributed by F. I. Sinitsin (castration
in tumours of the prostate) by B. N. Kholtsov, A. V. Vishnevski, P. D. Solovov,
R. M. Fronstein who developed operations of urethral strictures, by P. I.
Tikhov, A. V. Martinov and S. R. Mirotvortsev who applied several methods
of uretero-enteroanastomosis. From the first years of the Soviet rule, depart-
ments of urology were established in all larger towns and urological clinics were
organized at the medical universities. Notable textbooks were published by
S. P. Fedorov and B. N. Kholtsov. The journal ‘Urology’ appeared in 1925.

Prominent urological schools were established in Moscow (N. F. Lezhnev,
A. P. Frunkin, A. J. Pitéi, A. J. Abramyan), in Leningard (A. l. Vasilyev,
A. M. Gasparyan), in Kiev (A. A. Tsayka) in Thilisi (A P. Tsulukidze) as also
in other cities.

Three urological scientific research institutes were organized (in Moscow,
Kiev, Thilisi). The Urological Society with the presidency of N. A. Lopatkin
from 1972, held 5 congresses and three conferences (1972, 1978, 1984).

Two journals of urology are published: the ‘Uroldgia i Nefrologia’, the
‘Uroldgia i operativnaya nefrologya’, a review paper is published in twelve
thousand copies.

In Poland the first urological department was organized in Lwow in
1901 by Zenon Lenko (1868-1950), its head until 1927, who was the student of
masters such as Marion, Rowsing, Israel and Kimmel. In 1905 an urological
department was founded in Warsaw headed by Adam Mincer (1867-1914) who
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was educated together with Guyon at German and English clinics. The third
urological department was founded in Cracow in 1916 headed by Tadeusz
Pidarski (1878-1936) who was the first associate professor in the history of
urology in Poland and he was student of the school of surgery of the Rowsing
Clinic.

After World War 11, urology in Poland has undergone rapid development.
The first regular chair of urology was organized in Warsaw in 1947 headed by
the first Polish professor of urology who was one of the founders of modern
urology in Poland.

In 1950 he organized the chair of urology of the Medical Academy of
Cracow. Emil Michalowski (1906-1978) succeeded him at the Cracow Chair.
The latter was the author of the also currently used textbook of urology. The
Urological Society was founded in 1949 by an eminent urologist of Warsaw,
Waclaw Lilpop (1884-1949) who won recognition in the field of urology. The
Urological Society was founded in 1949 by an eminent urologist of Warsaw,
Waclaw Lilpop (1884-1949) who won recognition in the field of urology.
The urologists have their own journal the ’Polish Urology’ which has been
appearing for 39 years.

In Croatia, urology became independent in 1919. The head of the first
department was Blaskovic. The first nephrectomy for tuberculous pyonephrosis
was performed December 2, 1899 by Dragutin Schwarz and the first ureteroco-
lostomy by Blaskovic in 1921. In 1905 litholapaxy was made in Sibenik. The
third phase of development in the Croatian urology started in 1927-1928.
This wasthe time when mention can be made of the first well-trained urologists.
On 22nd October, 1927 the first lecture was read by Blaskovic in the subject of
urology to students of the medical university. In 1928 the department of
urology at the Hospital of Sisters of Charity in the Vinogradska street became
a clinic headed by Blaskovic. This was the first independent urological chair
in this part of Europe. At the time of World War 11, an urological department
was organizedin Osijekand in Ryeka in 1947. In 1946 two departments were
established in Zagreb at the military hospital and in the clinical centre in
Rebron. Another urological department was opened in 1959 in Split. Nowadays,
there are two urological clinics in Zagreb and three independent departments
in other hospitals.

In Bulgaria the first urological department was established with the
leadership of Tanév in 1936. In 1937 a series of urological papers were published
by Vladimir Tomov. In 1951 a urological chair was founded headed by Anton
Cherven in the postgraduate medical institute. Stojan Lambrev was the head
of the urological clinic established at the medical university in 1962.

In 1972 a scientific institute for nephrology, urology, haemodialysis and
renal transplantation (INUHT) was founded at the medical academy headed by
Nikola Atanassov. The urological clinic at the military medical university was
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headed by Viktorov for several years and since 1983 it has been done by
Todor Patrashka. Nikolao Minkov is the director of the first intensive care
and paediatric clinic at the Pirogov University. Since 1983 he has been head
of INUHT, while the chair of urology is headed by Christo Kumanov.

The surgeon, Jean Verhoogen, who had introduced prostatectomy and
nephrectomy in Belgium, published the first case of total prostatectomy in
March 1889. In 1909 he read his paper on total cystectomy at the International
Congress in Budapest. The foundation of official urology is due to Albert
Hogge. He lived and worked in Liege as a co-worker of Verhoogen. In 1912 he
became the first professor at the department of urology in Belgium. Thanks to
his ceaseless activity, the first urological institute of the University of Liége
was opened on 29th June, 1920. In 1913 Leclerc Dandoy was appointed lecturer
in pathology of the urinary tract in Brussels. In 1919 the first department of
urology was established in the hospital in Brussels. Urology at the universities
in Gand and Louvain developed parallel to that in Liége and Brussels.

In Liege, Charles Phillips had already been early interested in urology
and he published a certain number of operative techniques with excellent
illustrations in his ‘Atlas on Medical-Surgical Knowledge’.

A type of probe has been named after him. The Chair of Urology in Gand
was established in 1935 headed by Elaut. In Louvain the Chair of Urology
was founded only in 1960. It was led by Jacques Brenev.

The most famous Danish urological surgeon was Th. Rowsin (1862-1927).
Prior to him, only a few, such as Axel Iversen and Sylvester Saxtorph, were
concerned with the surgery of the urinary tract. A Danish urologist Chr.
Fenger (1840-1902) spent the majority of his active years in the USA. Up to
his emigration at the age of 35, he made considerable contributions to Danish
urology by his thesis on ureteroscopy and acute hydronephrosis. Fenger
became later professor in Chicago, and he introduced antiseptic surgery in the
USA. By his 60th birthday he had been recognized as the creator of modern
surgery and urology. In up-to-date urology in Denmark, Harald Abrahamsen
(1885-1955) is supposed to be the greatest personality. He was a versatile
surgeon. He worked at the Department D of the Bispebjerg Hospital in
Copenhagen. When he payed a vizit to the USA in 1933 he started to deal with
urology as a special branch. He introduced several new therapeutic methods
into Danish urological surgery.

He founded the ‘Travelling (Moving) Club of Scandinavian Urologists’
which held its first meeting in 1960 in Copenhagen, in 1950, in collaboration
with other Scandinavian urologists. This club formed the backbone of the
Scandinavain Urological Society established in Helsinki in 1956. The Danish
Urological Society was founded in 1961 and maintained close connections with
the Danish Surgial Society and with the other Scandinavian Urological
societies.
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While in Norway some surgeons were particularly interested in urology
in the first quarter of the 20th century, the first physician practising in this
field was Stain Holst (1891-1955) who founded the urological departmentin a
private (Catholic) hospital in Oslo in 1930 (Var Frue Hospital). His department
was the only one quite up to the establishment of the urological unit of Riks-
hospitalet (Mathisen 1958) and of that of a separate department of the Ulleval
Hospital in Oslo (Hoeg 1964).

Up to these days, the majority of urological operations were performed by
general surgeons in Norway. Urology as a recognized special branch of science
was founded in 1947. In 1986 it had about 70 members. Of the urologists,
Mathisen introduced several internationally acknowledged new techniques,
such as ureterosigmoid anastomosis (1953). Haemodialysis was also introduced
by him in his country (1956).

The Finnish Urological Society was established in 1954. Already pre-
viously, the majority of professors in general surgery were concerned with
urology. For example, Ali Krogium (1864-1939) wrote a useful book ‘Surgical
Interventions in Urology’ and Richard Faltin his thesis on ‘Escherischia coli
Infections in the Human Organism’. In November 11, 1954 the Finnish
Urological Society was set up by four urologists (Oravisto, Pitkanen, Pohjola
and Kaunisto) lead by Pauli Tuovinen, the first full professor of urology in
whose sauna in Finland the Scandinavian Urological Society was formed in
1956. In 1976 this society which had initially been a travelling club, was
reorganized. From this time onwards, its first president has become Olaf
Alfthan. The first independent urological department was opened in 1965 in
Meilahti at the Central Hospital of Helsinki. Currently, urological training is
carried on in Finland at five hospitals.

Jean Hamburger, the internist of Paris (b. 1910) should not be left out
of list. He has brought clinical nephrology into being. Like several masters
of this field, also this French physician was endowed with artistic gifts, he
wrote several books on philosophy and medical history.

It was not long before the first renal transplantation was made (1956)
which had already been performed in successful animal experiments by Alexis
Carrel (1873-1944), successful animal experiments by Alexis Carrel (1873-1944),
another French physician in 1912,

Attempts were made already prior to World War 11, to detoxicate the
blood of renal patients transperitoneally. It was at that time when the Dutch
Willem Kolff (b. 1911) started to construct the first artificial kidney. The
professionally supervised ingenious construction of the first manufactured
artificial kidney was marketed in the FRG in 1952. An early specimen of these
kinds of machines was the so-called Kolff-Watschinger kidney with which
human blood was purified extracorporeally. It can be found at the German
Hospital Museum in Oldenburg.
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Subsequently, urology rapidly developed in to an essential, autonomous
branch of clinical medicine at the German university clinics. The first urological
clinic in Aachen at the then still municipal Elisabeth Clinic in the Goethestrasse
was founded in 1948 by Carl Heusch (b. 1896) educated in Berlin. Before World
War |1 he laid the foundation-stone of a urological department at the Westend
Hospital in Berlin in 1935. In 1950 the first urological chair was organized
at the Homburg University of Saarland which was headed by Carl Erich
Aiken educated in France. Very soon, urological departments were set up in
denominational hospitals, as e.g. the St. Antony Hospital in Eschweiler
(1968).

The installation of complex equipment by which since 1980 the renal and
urinary calculi of 70% of the patients have been crushed by extracorporeal
shock wave, has started a new phase in the history of urology. This ingenious
medicotechnical invention was made by Egbert Schmied (b. 1902), an urologist
in Munich and by his collaborators at the clinic in Grosshadern.

It should not be left unsaid that Alexis Carrel (1873-1944) born in Lyon,
opened the era of renovascular surgery by presenting vascular anastomosis,
as also that since 1906 he had been known as a pioneer in experimental renal
transplantation. (After 1906 he emigrated and worked at the Rockefeller
Institute). He anvisaged the role of the lymphocytes and cytotoxic corpuscles
of the bone marrow in rejecting the kidney as well as the beneficial effect of
radiotherapy on the life-span of the transplanted organ.

Géza Antal, the first head of department ofurology in the Rokus Hospital
authored the first urological textbook on the ‘Surgical Pathology and Therapy
of Urinary Tract Diseases’.

In Hungary, the profession found a worthy representative in the person
of Professor Géza Illyés (1870-1951) who was founder of the eminent Hungarian
school. This great personality of Hungarian urology built the rising reputation
of his famous clinic at his small department occupying only the second floor
of Rékus Hospital. It was transformed into a center of urology at the middle of
the 80s of the last century by Géza Antal. The clinic moved after long years
to the Outer Clinical Block of the University of Budapest in 1936.

Géza lllés was born 24 May, 1870, at Marosvasarhely. He wanted to
be a clinical and therefore he concentrated on his pathophysiological and
pathological studies.

He graduated in 1893, and started to deal with patients at the clinic
of Kéroly Kétly (1839-1927), professor of medicine. After one-and-a-half
years, he joined the 1st Department of Surgery of Gyula Dollinger (1849-1937),
professor of surgery, where, beside the traditional surgical cases, also trau-
matological and orthopaedic ones were treated at an up-to-date level. It was
then he focussed his attention on urological diagnostics. He took an active part
in the development and research of urological diagnostics. In 1899 he published
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in Orvosi Hetilap (Medical Journal) his ‘The State of the Art of Cystoscopy in
Surgery’.

The scientific observation of Sandor Koranyi (1866-1944) on renal func-
tion was put into the practice of urological surgery by Géza lllyés (e.g.
the decrease in the freezing point of urine obtained separately from the kid-
neys).

In May 1900, he already introduced ureteral catheter provided with a
1.5 mm thick silver wire up to the pelvis and he took roentgenograms of it.
Then on 13th April 1901, he presented his results at the regular session of the
Royal Medical Association in Budapest. He was the first to raise the idea that
the renal cavity system can be visualized by bismuth subnitrate suspension
through the ureteral catheter. The idea was highly appreciated by Narrath. The
substance irritating less the renal pelvis and providing a discernible picture was
found by F. Vdlcker (1872-1956) and A. Lichtenberg (1800-1928) in 1906.
Ilyés introduced for studying the overall renal function the concentration and
dilution test which is in use also today.

He wrote his work on the ‘Surgical Ailments of the Genitourinary Organs’
the first summarizing booklet of modern urology in 1902-1904. In 1905 he
reported on the ‘Surgical Treatment of Internal Renal Diseases’.

He dealt with the problem of prostatectomy then, in connection with the
surgical solution of hypernephroma, he described the modification of costolum-
bar incision, the so-called Illyés auxiliary incision.

In 1914 he was assigned a department of 102 beds at the Rokus Hospital
and was appointed professor extraordinary at the University Medical School.

On 25th January, 1920, Géza Illyés became full professor at the depart-
ment of urology at the Ro6kus Hospital.

Outstanding experts were educated under him including Antal Adler-
Ré&cz, Jend Borza, Jen6 Dbzsa, Gyula Minder and Béla Melly.

He wrote his book of ‘Urology’ of 450 pages in 1930-1931 (he wrote 96
papers) which is invaluable both as a textbook and as a guide for practising
physicians.

The topics of urological education and postgraduate training can be well
followed in the journal ‘Orvosképzés’ (Medical Training) up to 1911-1938.
During this time summarizing papers appeared written by the great masters
and thier students which were presented at postgraduate courses.

Géza lllyés was fighting for long years to have urology recognized as a
subject of medical curriculum equivalent to other branches of science.

A decision on the new urological clinic reached in the summer of 1935,
which opened at the Outer Clinical Block with 116 beds. Meanwhile Géza Illyés
became Corresponding Member of the Hungarian Academy of Sciences.

In Hungary postgraduate specialist training was regulated by an Act in
1924 by the Minister of Welfare and Labour ofthat time. In this period it was
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possible to obtain qualifications in 18 branches of science. Among them, urology
figured under the heading ‘urinary and genital disorders’.

The Act contains provisions as to the setting up of a National Post-
graduate Specialist Training Examination Committee.

Antal Babies, the director of the clinic in Budapest had a great share in
providing specialist training. He followed in his master’s step in applying
organ-preserving, tissue-saving procedures. By recognizing the importance
of the lymph circulation of the kidney, he has become not only the initiator
in Hungary of research into lymph circulation but his observations haven
aroused attention all over the world and resulted in a change in approach in
the treatment of diseases associated with renal occlusion.

In 1936/37 he went to a visit to Berlin. After his return he soon became
the first most important man of his boss. Géza Illyés had envisaged him as his
successor already in 1941, however, he became professor only in 1946 and
headed the department until 1974.

Another outstanding personality of the period after Illyés was Aurél
Noszkay, who started working beside professor Béla Rihmer.

His up-to-date approach to the clinico-pathological assessment and
therapy of urogenital tumours was of prime importance for the urology in
Hungary in developing regional urological out-patient care and organizing the
social worker system and preventive care.

In 1918 he worked already as a medical student at Janos Hospital. In
1923 he obtained a medical degree then in 1926 an operating surgeon’s certi-
ficate. At that time the chief physician of the department was professor
Rihmer, whose outstanding activity he used to speak about often with great
appreciation. He was invited as an assistant to participate in the operations of
professor Géza Illyés, his greatly respected professor. Owing to his thorough
grounding and comprehensive knowledge, he was appointed head of Depart-
ment of Urological Surgery at the Janos Hospital, which he remained for 30
years. He retired in 1973 and died in 1986.

The extension of urological specialist training had become necessary
already in the periods between the two world wars, because urology did not
exist in the country towns outside the urological clinic of Budapest known all
over Europe and some other departments of urology in the capital, not even
in the university towns. Urological departments were established, of the
country towns, first in 1942 at Szombathely and Kassa. After the liberation
the progress in public health and the demands for urology accelerated the
development of this field, too. The Urological Clinic at the Pécs University
Medical School was founded within the frame works of the 1st Department of
Surgery of that times and became independent in 1953. This was followed by
the setting up of urological departments in counties Békés, Csongrad, Hajdu-
Bihar and Tolna up to 1955, in County Gy6r-Sopron in 1961, in Veszprém in
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1967 and also of additional ones. In 1974 the Department of Urology of the
Debrecen University Medical School was opened and the Szeged University
Clinic was organized in 1984. At present, urological departments are operating
in each county. Regional patient care is provided by urological polyclinics. The
Department of Urology of the Postgraduate Medical School functions within
the frameworks of the University. It deals with university and postgraduate
training.

In compiling the history of urology in Europe | got tremendous help from
outstanding urologist colleagues who provided data and who have made me
acquainted with the history of urology of their countries.

Grateful acknowledgement is made herewith for their invaluable assist-
ance.

Olof Alfthan, M. D., Helsinki

Prof. A. Babies, Budapest

Prof. J. P. Blandy, London

Prof. Tr. Sole Balcells, Barcelona
Prof. Pinto de Cavelho, Lisbon

Prof. J. C. Christoffersen, Denmark
Prof. Bodo von Garrelts, Stockholm
Prof. R. Hartung, Essen

Univ. Prof. H. Haschek, Vienna
Prof. W. H. Hirdes, Rotterdam
Priv. Doz. R. Hubmann, Hamburg
Prof. Alpay Kelami, Berlin

Prof. Chr. Kumanov, Sofia

Prof. Rene Kiss, Paris

Prof. Zw. Dr. Med. Jan Lenko, Cracow
Prof. Lopatkin, Moscow

Prof. J. A. Martinez-Pineiro, Madrid
Prof. Ruder Novak, Zagreb

Dr. med. Brynjil Otnes, Oslo

Prof. J. Cosbie Ross, London

Prof. A. L. Sabad, Moscos

J. M. Reis dos Santos, Lisbon

Dr. med. F. Schultze-Seemann Berlin (Frohnau)
Prof. Dott. Giovanni Sesia, Ru Turin
Prof. Kjell j. Tveter, Oslo

Prof. dr. W. Vahlensick, Bonn

Prof. Jerzy Zielinski, Katowice

| am also grateful to Prof. L. Faradi for his useful suggestions on the
subject which 1 have actually adopted.
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Herausbildung und Entwicklung der europdischen Urologie
P. Magasi

Die Arbeit bietet einen Uberblick dber die Herausbildung der europdischen
Urologie vom Altertum bis zu unserer Zeit; die Grundlage der Zusammenstellung bildeten
die Daten nahmhafter europdischer Urologen. Im Laufe der Beschreibung der histori-
schen Entwicklung wird versucht die sich chronologisch zur gleichen Zeit abgespielten
Ereignisse darzustellen. Auf die besonders wichtigen Geschehnisse wird von Zeit zu
Zeit zurickgewiesen. Die bedeutenderen Ereignisse, die Geschichte des Blasenstein-
schnitts und der Blasensteinzertrimmerung sowie die Entwicklung einzelner urologischen
Schulen finden eine ausfuhrliche Besprechung. Ein Anspruch auf Vollstdndigkeit konnte
nicht erhoben werden, da ja die Erkindung der historischen Daten keine einfache Aufgabe
war. Am Ende der Mitteilung spricht der Verfasser allen Mitarbeitern, die ihm in der
Zusammenstellung der Daten behiflich waren, seinen herzlichen Dank aus.

Bo3HMKHOBaHMe 1 pasBUTME eBPOMecKoli yponormum
n. MATALWLN

Monb3yAacb AaHHBIMKA OT/IMYHLIX EBPOMECKUX YPOSIOroB, aBTop MocTapasics caenat
0630p PasBUTVSI €BPOMEICKO YPONOrMn C PeBHUX BEKOB A0 HalLMX [Hei. Mas no cnefam
MCTOPWI, OH MOMPOGOBAN NPOC/EANTL 33 COOLITUSIMY, MPOU30LLIEALLIMMY B Pa3HbIX CTPaHax B OfHO
1 TO >Ke BpeMsl. VIHorga oH Bo3palLiaeTcst K 0C060 BaXKHBIM COBbLITUSIM. 3HAUNTENbHLIM SIBISIETCS
6osee MoAPOGHbLIA aHaIM3 UCTOPUM UCCIEUEHNST U JIMTOTPUNCHAN KaMHei MoYeBOro Mysbipsi. He
MeHee BaXKHbIM OH CUUTAET BOSHUKHOBEHVE OTAE/bHBLIX YPOMIOrMUeCKUX LUKO. ABTOp He CTpe-
MUTCS [aTh MCHEPMbIBAIOLLYIO VHGOPMALMIO, Bedb MO/TyYeHre MCTOPUYECKMX AaHHbIX GbUI0
CNOXHOU 337aveil. B KOHLE CTaTbl aBTOp 611arofapuT BCEX, KTO MOMOr €My B MOyYeHun 1
COCTaB/IEHUWN AAHHBIX.
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Since adequate transcervical passage of sperm is indispensable to the
natural fertilization, the sperm-cervical mucus studies provide a new possibility
for investigating the marriages infertile due to unknown causes. The behaviour
of sperm in the cervical mucus is also important from the point of view of selecting
the mode ofinsemination. Consequently, the comparative evaluation of postcoital,
slide penetration and capillary tests were made bj the authors.

I't iswell known that if on examination of a couple desiring children, the
andrologist diagnoses normozoospermia, while the gynaecologist does a normal
ovulation with patent Fallopian tubes and a hormonal state without any par-
ticular alterations, the classical fertility examinations are over. If, however, no
pregnancy occurs the couple can be categorized as ‘infertile due to unclarified
causes’ and it becomes evident for the physician that he cannot establish
a diagnosis in the traditional way. It becomes neccessary to make a further step
in order to clarify the cause of infertility in these cases. A possible way of this is
the observation of the behaviour of the sperm in cervical mucus.

The passage of sperm through the cervical canal (penetration) is influenced
partly by the motility parametes of the cells and partly by the properties of the
cervical mucus. There are several types of sperm-penetration test (postcoital
test, slide and capillary penetration tests). By them not only penetration can be
studied but sufficient information can be gained concerning the immunoandro-
logical status of the couple examined, since it is well known that cervical mucus
contains immunoglobulins and its antisperm antobodies reduce the chance of
fertilization.

This could account for the fact that study of the immunological aspects
of male infertility and the demonstration of anti-sperm antibodies from cervical
mucus [9] or serum by various aimed examinations (1, 2, 6, 7, 8, 9, 13) has be-
come one of the important new trends in andrology.

The value ofthe examinations used is different. In assessing this, our clini-
cal results were compared with those of the postcoital ‘in vivo’ test and the
simple slide penetration and of Kremer’s capillary penetration test (5, 10).
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Material and Method

1 Postcoital test (PCT). It is a simple in vivo test for judging the move
ment and survival of sperm in the cervical mucus. Here, the number and mo-
tility of sperms in the cervical mucus obtained postcoitally are observed. The
test was indicated in our cases in normozoospermia of subfertile patients (but
of a sperm count over 15 millions being, however, non-asthenozoospermic),
because the still lower parameters have already previously pointed out the
cause of infertility. Table 1 summariztes the ’personal conditions' of the test
and the information necessary to perform it technically.

Table 1
Postcoital test
Personal conditions

Husband 1. Normozoospermia or a sperm count over
15 million/ml
2. Normal morphological genital status
Wife Ovulation, patent tubes, local inflammation-
free state

Technical conditions

1. Intercourse after two days of abstinence with
the woman in the recumbent position

2. The examination is carried out 2 hours after
intercourse

3. Collection of cervical smear by a tuberculin
syringe

4. Positive test, with 5 motile sperms per
visual field

2. Penetration tests. Here, the ability of the sperm to pass through th
cervical mucus is tested. In the Miller-Kurzok test the penetration wedge
measured simply on a slide which is formed by the sperms in the mucus smear-
ed. In the Kremer test enabling a more subtle differentiation, the distance
covered by the sperms, or the number of motile sperms at a given point of the
capillary are evaluated in a closed capillary system under the microscope. In
Table 2 the technical devices and the amount of materials necessary to perform
the tests are listed. The accurate assessment of the slide penetration test is
facilitated by a slide with a millimetre calibration. In the capillary penetration
test, proper evaluation is possible only with capillaries of a constantly identical
internal diameter (Fig. 1). There are various forms and variations of this test,
we performed only the homologous one (10, 11, 13). The capillary test was
evaluated by a scoring system. We applied the scoring system proposed by
Kremer and accepted also by WHO based on the linear penetration density of
the sperm. It is shown in Table 3.

Acta Chirurgica Uungariea 30, 1989



Gy. Papp et al.: Results on Postcoital and Penetration Tests 35

Table 2
Penetration tests

1. Slide penetration test (Miller—Kurzok test)

a. Slide, 1 drop of mucus, 1 drop of ejaculate

b. Examination of penetration wedge (SPIKE)

c. Evaluation: 1 cm —excellent, 0.5-1 cm —weak, no
penetration

2. Capillary penetration test (Kremer test, sperm penetration
meter-SPM test)

1. Homologous (wife) heterologous (standard or normal
cervical mucus)

a. 50 id ejaculate, wife’s cervical mucus, wife’s
serum, AB serum

b. Sperm penetration meter —De Hroot, Harmelen

¢. Microslide capillary tube —constant diameter:
1 mm (flat for the mucus and cylindrical for the
serum) Vitro Dynamics Inc., USA

d. Automatic micropipette

e. Evaluation: Kremer score (WHO)

In view of this, cases of good, poor and no penetration could be differen-
tiated by thes coring system.

It is to be noted that by the extensive use of penetration tests, new fields
of application have been found. Treating the inflammatory diseases by cryocau-
terization, Gimes et al. measured the effectivity of therapy by the changes of
penetration values. We apply the Kremer test as a close system —strictly under
the same conditions —for assessing the changes of sperm movement due to
chemical substances (3, 12).

Fig. 1
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Table 3
Scoring system of the penetration tests

Parameters examined Scores
Score 0 1 2 3
Linear penetration (cm) 0 0-2 2-5 5
Penetration density (11) 0 1-10 11-50 50
Motility in the upper third of the
capillary 0 1 2 3

Explanation for motility
measuring

0 = no proceeding motion
1= 25% proceeding motion
2 = 25-50% proceeding motion
3 = over 50% proceeding motionj
Evaluation
Scores
9 excellent
6-9 good
3-6 poor
0-3 bad
Table 4

Results on postcoital and penetration tests
No. of cases 49

Positive 30 61.2%
Poor 12 24.4%
Negative 7 143%
Total 49 100%

Slide penetration test (M-K test)
0. of cases 49

Excellent 13 26.5%
Poor 12 24.4%
No penetration 24  48.8%

Kremer capillary test
0. of cases 49

Excellent 30 61.2%
Poor 13 26.5%
No penetration 6 12.2%
Total 49  100%

Results and Conclusions

The results obtained by postcoital and penetration tests are summarized
in Table 4. In the postcoital test in 30 of 49 cases positive results were obtained,
12 were poor and 7 negative. During the Kremer test, in 30 cases excellent or
good passage was observed, there was none in 6 cases and it was poor in 12
cases.
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The agreements in the PCT and Kremer test are so striking that the latter
is worth performing in case of poor or negative PCT, the amount of informa-
tion provided by it, exceeds that of any other tests. The conclusions are sum-
marized in Table 5.

Table 5
Conclusions

1. Sperm and cervical mucus interactions mean a possible trend
of improving the traditional andrological diagnostics.

2. The methods applied proved to be useful for assessing sperm
motility in the cervical mucus.

3. The agreements between PCT and the penetration test are of
an extent that they allow a characteristically individual evula-
tion determining the possible site of insemination, too.

4. The chronology to be adopted is PCT-penetration test (only
in case of poor or negative tests).

6. The slide penetration test is in itself not suitable for obtaining
the information of a similar quality.

Discussion

It is well known that, concerning fertilization, cervical mucus is one of the
most important filtering system of the human organism. The penetration of the
sperm through this substance is influenced by several factors. The quality of
mucus changes as a result of hormonal disfunction or of the inflammatory pro-
cesses ofthe cervix. They may render fertilization impossible even in the case of
normozoospermia. According to the classical definition of Kremer ‘Good sperm
movement in the spermatic plasm does not necessarily imply a good sperm
movement in the cervical mucus.” The penetration tests are used for clarifying
the causes of infertility in the cervix, too. To detect them, Kremer’s capillary
penetration test described by him in 1965 is the most suitable and of the best
prognostic value (10, 15). The changes of penetration can be increased by in-
creasing the number of sperms (concentration procedures, centrifugation, deep-
freeze) and partly by improving the quality of mucus (hormonal treatment,
stopping of inflammations) [2, 4]. Currently, the sperm-cervical mucus interac-
tions are complementary andrological examinations prescribed by WHO, their
technical performance is regulated by specifications [14]. Their proper perform-
ance and precise assessment mean an effective help in recognizing a group of
fertility disorders due to unknown causes.
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Ergebnisse mit den postkoitalen und Penetrations-Testen
Gy. Papp und R. Vajda

Zur herkémmlichen Empféngnis ist die transzervikale Speimapenetration von
guter Qualitdt unerldRlich; demzufolge bieten die Spermium—Zervixschleim-Unter-
suchungen eine neue Mdglichkeit zur Durchuntersuchung der unfruchtbaren Ehen, in
denen die Ursache der Unfruchtbarkeit ungeklért ist. Das Verhalten des Spermiums im
Zervixschleim istauch vom Standpunkt der Auswahl der Art und Weise der Insemination
von Wichtigkeit. Diesen Ursachen zufolge wurden die im klinischen Material ermittelten
postkoitalen, Plattenpenetrations- und kapillaren Teste miteinander verglichen und
ausgewertet.

Hawmn pesynbTaTbl C NOCTKOUTa/IbHbIMW N MEHETPALNOHHLIMU TecTaMun
Ob. MANMN n P. BANOA

MocKonbKyY 4151 TPAAWLMOHHOTO ONJIOA0TBOPEHNS HEOBXOAMMA MEHETPALIMSA Yepes LLEKyY
MaTKW CrepMVeB” XOPOLLErO KauecTBa, WCC/EA0BAHWS CMEPMVEB W LUEMKM MaTKV 03HAYatoT
HOBYIO BO3MOXHOCTb [/ BbIACHEHMA MPUYMH Npy GecnioaHbIX 6pakax. lMoseseHve criepMyes
BHYTPW MaTOYHOM LLEMKW BXXHO TakOKe W C TOUKMW 3peHWs BbiGopa MeTofa MHceMUHauun. Mo
BbILLEV3/IOKEHHBIM MPUYMHAM, aBTOPbI MPOU3BOAAT CPABHUTE/bHYIO OLIEHKY MOCTKOUTASILHOIO,
MAaCTUHYATO-MEHETPALIMOHHOMO U KanusPHOr0 TECTOB, BbIMO/HEHHBIX HAa WX K/IMHUYECKOM
maTepuase.
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The changes in the glucocorticoid receptor count of lymphocytes was
studied in diseases requiring various surgical treatments. Based on their studies,
authors established that the number of receptors increased in most cases after
operation. The increase in receptor count depends on operative stress. As a result,
the stimulated receptor count increased to double or triple that of the normal
value, decreasing then to normal during the postoperative phase. The change in
receptor count can be used in assessing the reactivity ofthe organism and prognosis.

Following surgical interventions, lymphocytes are of decisive importance
in the cellular and immune response of the organism, while glucocorticoids in its
neurohumoral reaction [3, 4, 5].

The immunosuppressive effect of operations has been a matter of con-
troversy for a long time. The same is the situation concerning the use of an-
aesthetics. Immunosuppressive effect was observed postoperatively by some
authors [6, 7], while this phenomenon was notdemonstrated by others [8, 9, 10].

For measuring operative stress reactions, the determination of the ca-
techolamine [11], cortisol [5] and glucose levels [12] is most often used. Several
trials were made for assessing a complex immune response including the best
known lymphocyte count [13], blast transformation [14], migration tests, the
cutaneous reaction[15]and the determination of the immunoglobulin level [16].

According to more recent observations, the glucocorticoid receptor level
assessment of the circulating lymphocytes is of prognostic importance. The
change in the number of receptors plays an important role in assessing the
function of these cells.

Their number increases in response to immune stimulation, while it is
reduced in immunosuppression [2, 17]. The above data serve as a starting point
to studying the effect of operative stress on the number of glucocorticoid recep-

tors.
Material and Method

Twenty-eight patients were examined. The patients’ age ranged between
30 and 65 years, with a mean age of 45. Six patients were operated for inguinal
hernia, 12 for cholelithiasis and 10 for gastrointestinal tumour (in each case, a
histologically verified adenocarcinoma).
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The inguinal hernia was operated in local anaesthesia, while the other
operations were performed in intratracheal anaesthesia according to the same
method. Blood samples were collected first preoperatively, then one day and,
in part of the cases, seven days after the operation.

The lymphocytes were isolated according to Boyum [22] from heparinized
blood by centrifugation of the Ficoll-uromiro concentration gradient. The
separated lymphocytes were placed in Hanks’ solution in a concentration of
0.8-6 X107 lymphocytes per ml. The receptors were measured in a cellular
system according to the modified method of Kerepesi and Aranyi [23]. The
separated lymphocytes were incubated at 37 °C for 40 min in the presence of 3
H triamcinolone in a saturated concentrate. Then the steroid unbound to the
oell was washed out from the system. Incubation was repeated also in the
presence of the 10Ofold surplus of unlabelled triamcinolone acetonide for
establishing the aspecific binding. The cell-bound radioactivity was also measu-
red. The difference between the radioactivity values in the absence and
presence of unlabelled triamcinolone acetonide was accepted as the specific
binding and the number of receptors per cells was calculated from it. Statistical
analysis was made by the Student i-test.

Results

In most of the cases, the lymphocyte count was normal preoperatively.
In patients with malignant tumour or in inoperable changes it decreased. In
response to operations it decreased. Our results are presented in Tables 1and 2.

The number of glucocorticoid receptors of the lymhocytes ranged in
most cases between 3200 and 3800 receptor per cell. In operable gastrointestinal
tumour patients an elevated mean value of 41047583 was obtained. In
inoperable changes, there was a significant decrease of 13467326. In some
cases no estimable receptors were found in patients in a very poor general
condition.

There was a significant increase in the number of receptors in response
to operation (i.e. from 32007252 to 547771027, P < 0.01) in the patients
operated for inguinal hernia. In cholecystecomy, this increase was more
explicit (i.e. from 3877721049 to 9481+3171, P < 0.01). Repeating the measur-
ing one week after cholecystecomy, an average value approaching the pre-
operative value (i.e. 3378" 861) was obtained. Following operations for
gastrointestinal tumour, the receptor count increased significantly in the
operable cases (from 41047583 to 6846 1523, P < 0.01). At the same time,
in the operable cases, the invention was associated with the decrease in the
number of receptors (from 13461326 to 869301, P < 0.05).
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Table 1

Change in lymphocyte glucocorticoid receptor count after hernioplasty and
cholecystectomy

Inguinal hernia (re= 6) Cholelithiasis (re = 12)
Diagnosis . i . . 7 days
preoperative postoperative preopertaive postoperative postoperatively
Glucocorticoid
receptor/cell 3206525 5477+1027* 3877+1049  9481+3171 3378+816
Leucocyte count
cell/mm3 5800+696 7100+109 7200+2069 10717+1508  6533+1072
Lymphocyte count
cell/mm3 2004+£430 1642+269 2275+860 1648 +398 2150+222
*P < 0.01
Table 2

Effect of operations on the glucocorticoid receptor count in
gastrointestinal tumours

Gastrointestinal tumour (re —10)

Diagnosis Operable Inoperable

preoperative postoperative preoperative postoperative

Glucocorticoid receptor

receptor/cell 4104+683 6846 £1523* 1346+326 869+301**
Leucocyte count

cell/mm3 6558 +527 12317 +1745 5105+427 7025+450
Lymphocyte count

cell/mm3 2487302 2053+186 1640+112 986177

*P < 0.01; **P < 0.05

Discussion

Changes due to operative stress belong to the reactions of the organism.
Based on the results of the investigations made so far, it was established that
after surgical interventions there is an increase in the glucocorticoid, catechola-
mine, blood glucose and free fatty acid levels, with a decrease in the insulin
level.

Observations on the majority of cellular and humoral reactions are
mainly aimed at lymphocytes. Clinical and experimental studies were carried
out with in vitro and in vivo methods. Several questions have remained unclari-
fied and the results are sometimes contradictory. The glucocorticoid receptor

Acta Chirurgica Hungarica 30, 1989.



42 A. Krasznai et al.: Effect of Operations on the Lymphocyte . . .

count of the circulating lymphocytes increased significantly after the opera-
tions. These changes in values were equally noted in local and general anaesthe-
sia. Our further investigations have verified that the postoperatively increased
receptor count returned to the preoperative value within a week.

In operable tumours, the number of receptors increased significantly
after operations, however in the inoperable cases, there was rather a decrease.
It is noteworthy that in gastrointestinal tumours the preoperative values were
significantly lower in the inoperable than in the operable cases. The mechanism
of this phenomenon is unknown. It can be assumed that the change in receptor
count is related to cell division or the reactivity of the organism.

The receptor count can be used in assessing the reactivity of the organism
and the prognosis of the disease. The reproduction in animal experiments of
these investigations is in progress. Our data obtained so far seem to confirm the
results gained in humans. By these investigations we would like to provide
data on the changes in the glucocorticoid receptors of lymphocytes in patients
with the above disease, which can play an important role in judging the
function of these cells as well as the reactivity of the organism.
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Uber die Wirkung der Operationen auf die
Lymphozyten-Glykokortikoidrezeptoren

A. Krasznai, P. Krajcsi, P. Aranyi und |I. Horvath

Im Laufe der Untersuchung der Gestaltung der Zahl der Rezeptoren der Glyko-
kortikoide der Lymphozyten in verschiedenen, eine chirurgische Behandlung bean-
spruchenden Krankheitsbildern, wurde festgestellt, dafl sich die Rezeptionzahl nach den
Eingriffen in der Mehrzahl der Féalle signifikant erhdhte. Der Anstieg der Rezeptorenzahl
ist die Funktion der Grundkrankheit und der operativen Belastung. Unter Wirkung des
Operationsstresses hat sich die stimulierte Rezeptorenzahl auf das zwei- dreifache des
Normalwertes erhdht sodann, in der postoperativen Phase normalisiert. Die Gestaltung
der Rezeptorenzahl bietet eine Hilfe zur Beurteilung der Reaktionsfahigkeit des Organis-
mus sowie der Prognose der Krankheit.

BAusiHne onepauuii Ha FNHOKOKOPTUKOUAHbIE PELEnTOpPbl TMMGOLUTOB
A. KPACHAW, N. KPAWYWU, N. APAHU n UN. XOPBAT

ABTOpbl M3y4ann JUHAMWUKY W3MEHEHWIA 4Mcna rNoKOKOPTUKOUAHBIX PELenTopoB NUM-
(hOLMTOB NPU Pa3NUYHbLIX NATONOTMAX, TPEGYHOLLNX XMPYPrUYECKOTO BMeLIaTenbCcTBa. Pe3yb-
TaTbl MCCNEA0BaHNS MOKa3anu, YTo Nocne onepauuii Yncio peLenTopoB B GONbLIUHCTBE Cy4YaeB
[LOCTOBEPHO YBENWUYUNOCL. YBeNUYEHNe YMCa PeLenTopoB 3aBUCUT OT OCHOBHOTO 3a60/1eBaHns
¥ onepaLnoHHOW Harpysku. Yucio peLenTopoB, CTUMYIUPOBAHHbLIX MNO4 BAUSAHWEM OMepaLuoH-
HOro CTpecca, yBennumBaeTCs B ABa—TPU pa3a No CPaBHEHMIO C HOPMasbHbIM 3HAUeHNeM, 3aTeM,
B MOCTONEpaTUBHOM Mepuoje, HopManuayeTcs. JIMHaMUKa U3MEHeHUs Yucna peLenTopoB MOXeT
GbITb MCNO/b30BaHe A5 OLEHKN PeaKTUBHOCTU OpraHn3Ma, a Takxxe NporHosa 3aboneBaHus.
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E. R. De Luna, Mariann Kordas and Z. Riskoé

Departments of Neurosurgery and Traumatology, Al-Thawra Modern Hospital,
Sana’a, Jemen Arab Republic

(Received: Septemeber 29, 1987)

A total of 24 patients were admitted to the Department of Neurosurgery
and Traumatology between April 1, 1985 and March 31, 1987 for fracture-disloca-
tion of the dorsal and lumbar spine. Review of the observation of the patients is
given from their hospitalization to the surgical indication. The patients with
unstable spinal fracture were operated independent of their neurological status.
The operative technique which contains in fixing the spine according to the opera-
tive technique elaborated by Edwardo Luque is reviewed in detail. The advantage
of their method is that bent Steinmann rods are used for fixation of the spine.
A detailed review of the postoperative treatment and the complications is given.

1 he dislocation-fractures of the dorsal and lumbar spine are complex
injuries that may be associated with severe injuries of the spinal cord or cauda
equina. Most fractures are unstable and call for urgent operative or conserva-
tive treatment.

There has been a controversy concerning the early management of
dislocated, unstable fractures for 150 years. The present paper was aimed at
the assessment of the results of decompression laminectomy and simultaneous
operative fixation as regards the improvement of the patients and the duration
of hospital treatment.

Patients and Operative Method

From April 1,1985 to March 31, 1987 a total of 24 patients were admitted
to the Departments of Neurosurgery and Traumatology of the Al-Thawra
Hospital in Sana’a. The injured patients were examined by a traumatologist
and neurosurgeon right after their admittance, and they were classified on
the basis of the clinical and neurological status as well as the X-ray study. All
patients with an unstable spinal fracture were operated independent of their
neurological status. Following decompression laminectomy, surgical fixation
involving at least 5 or 6 segments was performed in each case. The operative
finding was mostly as follows: a torn intervertebral disk or one with pulsion,
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Fig. 1la. X-raj pictuie of L-Sspine, AP-L2 fracture, b. L-S spine, lateral-L8fracture
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bone fragments, dislocated minor joint, destroyed dura and roots, as well as
their compression by the dislocated vertebral bodies.

The segmental fixation of the vertebrae from a posterior incision was
performed initially in neuromuscular scoliosis or in some cases in dorsal and
lumbar vertebral fractures.

We applied a stainless steel double rod with an L-shaped bend at one end
and wires introduced for fixation extradurally and sublaminarly according to
Luque’s method.

Stages of the Operation

1 Postoperative exposure

2. Dissection of the soft parts, decompression laminectomy

3. Introduction of a sublominar extradural wire below and above the
injury involving at least 2 segments each

4. Facetectomy

5. Fixation of the double L-rod with the wires introduced into the
extradural space

6. In some cases, implanation of spongy bone grafts from the iliac crest

The advantages of our vertebral fixation involving at least 5-6 segments
and performed from a posterior exposure set against those of the Harrington
method, the Merique-William plate, the Weiss’ spring and the screwing of the
vertebral arch can be as follows:

1 A stable, rigid fixation at a segment of the spine exposed to the
greatest mechanical strain which is capable of warding-off and dividing the
elevating power impilses manifesting at several points.

2. There is no need of a postoperative fixation by a plaster jacket or
corset. Surgical fixation enables early mobilization. The time of hospital
care can be considerably reduced. Bedsores can be prevented as well as other
complications associated with a prolonged bed-rest. These issues are of partic-
ular importance in the regions where there is no possibility for the organized
care of patients with spinal injuries.

The more important data (age, sex, course and date of injury, hospital
admittance and operation, the level of injury and neurological status) of
patients treated by us were summarized in Table 1.

Results
Reposition of the fracture

The appropriate statics of the spine could be restored in all patients. The
preoperative kyphosis ceased, and no considerable deformity resulted in any of
the cases even after a 6-month out-patient follow-up.
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Fig- 2a. X-ray picture of L-S spine, Ap-Lj fracture, b. L-S spine, lateral-Lj fracture
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Table 1

24 patients were admitted to the Al-Thawra Hospital, Sana’a (April 1,
1985— March 31, 1987)

No. of patients 24
Sex male 21 female 3
Age (yrs)

mean 29.4 26.0
Cause of injury

falling over 9

traffic accident 16
Associated injuries none

Time elapsed from accident or
admittance to operation

less than 24 hours 18
more than 24 hours 3
more than a week 3

Severity of neurological symptoms

Without any neurological change 3

Paraparesis 2

Paraplegia 19
Level of spinal injury

Lr 15

L2 9

Neurological status

Three of our patients were operated without pre- or postoperative patho-
logical neurological change. Mild preoperative paraparesis without incontinence
was found in two patients. They gradually improved further after the operation.
In ten cases the preoperative paraplegia did not change even after the opera-
tion. A patient with paraplegia before the operation started to move voluntarily
both lower estremities five days after laminectomy and surgical fixation. Some
months postoperatively, seven patients improved gradually, their sensory
disturbance decreased and they could actively move both of their lower
extremities. The incontinence of one patient normalized within three months.

Mobilization

Mobilization by walking or by using a wheel-chair could follow in each
case within two weeks.

Duration og hospital care

The longest hospital care lasted for four months, while in the rest of the
cases for an essentially shorter time. Five patients could be disharged two
weeks postoperatively.
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Fig. 3. Transection of the ligamentum flavum-opening of the extradural
space

Fig. 4. Passing wire through the extradural space

Fig. 5. Facetectomy
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Complications

Infection. Wound suppuration in the operative region was found in one
patient, two weeks after excision, his state returned to normal.

Metal substance. The slipping of the fixing rod occurred three weeks
postoperatively due to the loosening of the sublaminar wire when the patient
had already been able to move by wheel-chair. In one case loosening of the rod
was found one year postoperatively. It was therefore removed.

Medical. One patient was lost due to pulmonary embolism, three weeks
after operation although he was rehabilitated in a wheel-chair.

Discussion

Surgical solution for the early rehabilitation in dorsal and lumbar dis-
location fractures has come into the foreground in the recent 20 years, although
this is not followed, in the majority of cases, by a noteworthy improvement in
the neurological status [5, 6.]

The paraplegic patient cannot expect neurological improvement by the
surgical fixation itself. 1t depends on decompression, independent of whether
it had been made from an anterior or posterior exposure. Recently, decompres-
sion has been regarded as being more successful if made from the anterior
exposure [9], however the roots can be released much favourably from a
posterior one [2, 3, 7].

Flesch et al. [5] proved an essential improvement, in certain cases, in the
functions of cauda equina and the medullary cone.

Jacob observed the earlier and more marked regeneration of the cauda
equina and the nerve roots in patients subjected tosurgical fixation [7, 8.

According to E. Shannon’s opinion, the early operation of paraplegic
patients by open reposition and fixation enablel the potential neurological
regeneration and helps effectively prevent comsication due to a prolonged
hospital care [12]

In patients with cauda equina injury, improvement in the neurological
state was observed merely by the stabilizing operation without decompression.
On the contrary, there are several reports on the late complications induced by
bone fragments and slipped disk [1,4] associated with stabilizing opereation
twihout decompression.

The main argument against posterior decompression is the increasing
instability and further potential neurological impairment. However, the im-
mediate stabilization after decompression may create more favourable condi-
tions for neurological regeneration even in the case of a cauda equina injury
[9, 10, 11].
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The hardly more than one-year follow-up is still insufficient for drawing
precise conclusions as to the late results. We believe, however, that the method
used may be suitable for offering further expectations to ourinjured patients
categorized as the so-called ‘hopeless ones’ and by this we can provide them with
more than just an approach confining them for good to wheel-chair.

According to Sir Robert Jones, the orthopaedist’s aim is the restoration
of function. The operation itself means only the beginning of therapy and
whatever brillian it may be, its value is attached to the functions regained.
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Chirurgische Behandlung der Luxationsfrakturen der dorsalen und
lumbalen Wirbelséule

E. R. De Luna, M. Kordas und Z. Riskoé

Zwischen dem 1.4. 1985 und dem 31. 3. 1987 wurden wegen der Luxationsfraktur
der dorsalen und lumbalen Wirbelsdule auf die neuroebirurgisebe und traumatologische
Abteilung des Krankenhauses 24 Patienten aufgenommen. Beschrieben wird die Obser-
vation der Patienten von der Einlieferung bis zur Entscheidung der Operationsindikation.
Die, eine instabile Wirbelsdulenfraktur erlittenen Patienten wurden, unabhé&ngig vom
neurologischen Zustand operiert. Im Laufe der Eingriffe wurde die Wirbelséule, der von
Edwardo Luque entwickelten Operationstechnik entsprechend fixiert. Als vorteilhaft
erwies sich die Anwendung gebogener Steinmann-Stédbe zur Fixierung der Wirbelsédule.
AbschlieBend finden die postoperative Behandlung und die Komplikationen eine aus-
fuhrliche Besprechung.
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Xupyprmnyeckoe JsedeHme nepeOMKOB C BbIBUXOM CAMHHOIO U MOACHUYHOIO
0TAennI0B NMOCBOHOYHUKaA

P. le NTYHA, M. KOPAALWI n 3. PAWIKO

B nepvog mexay | onpenst 1985 r. 1 31 mapTom 1987 r., aBTOpbI NPUHSAIN B HEAPOXUPYP-
rMYecKoe 1 TPaBMaTO/IOMMUeCKOe OTAeNeHNA 60/bHULILI 24 60/1bHBIX MO MOBOAY TPaBMbI C BbIBU-
XOM CMUHHOIO U MOACHWYHOIO OTAE/0B MO3BOHOYHUKA. OHW 3HAKOMAT C HabMofeHnAMM 3a
60/IbHBIMW, HAYMHAA C MOMEHTa NMOCTYMNJ/IEHNSA [0 PEeLLEHNs OTHOCUTE/IbHO MOKas3aHus K ornepa-
umn. BonbHble ¢ HeCTabWIbHLIM NEPEIOMOM MO3BOHOYHWUKA ObUIM NMPOOMNEPUPOBAHBI, HE3aBUCUMO
OT WX HEeBpOMaTosiorMyeckoro crartyca. MoApobHO OMMCHIBAIOT OMepaTUBHYIO TEXHUKY, CYTb
KOTOPOW 3aK/04aeTcsl B TOM, YTO MO3BOHOYHMK (IMKCUPYETCS B COOTBETCTBUM XUPYPrUYecKoi
TeXHUKOW, pa3paboTaHHON 3ayapae Jlyke. [JOCTOMHCTBOM METOAA SIBMSETCH TO, YUTO 418 (K-
cauuM Mo3BOHOYHMKA aBTOPbl MOSIb30BA/IMCH COTHYTLIMW CTEPXHAMKU LLITeliHmaHa. B cTatbe
noApo6HO OMUCLIBAKOTCSA MOC/IEOMNEPALIMOHHOE NIEYEHWE U OCNOXKHEHNS.
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The Method of Early Postoperative
Alimentation by Needle-catheter Jejunostomy

Gr. BODOKY and L. HarSANYI

1st Department of Surgery, Semmelweis University Medical School, H-1082
Budapest, Ullgi at 78/a, Hungary

(Received: October 7, 1987)

It is well established that the nutritional state greatly influences tolerance
during the operation. Authors present a new procedure for the early postoperative
enteral alimentation having not been used in Hungary so far. Twelve hours after
operation, a pump-operated, gradually increasing amount of oligopeptide food-
preparation and concentrate is introduced continuously into the second jejunal
loop intraoperatively. Using this method, a caloric intake of 9572 kJ can be
achieved already from the fourth postoperative day onwards. Based on our
experience gained from 32 patients, the method can be recommended for an
up-to-date postoperative enteral alimentation.

T he therapeutic success in each branch of surgery is decisively defined,
in addition to the nature of the disease to be operated and the skills of the sur-
geon, also by the actual tolerance of the patient. The patient’s tolerance and
thereby the risk of the operation is markedly influenced by the patient’s
nutritional state [7]. Albert reported already at the end of the last century on
the use of catheter jejunostomy for postoperative alimentation [1]. However
the spread of the method has been limited by the fact that the theory of early
postoperative atony affecting the entire gastrointestinal tract had formerly
been generally accepted. So, from the middle of the 60s, parenteral alimentation
was almost exclusively given preference in postoperative alimentation therapy
[9]. In recent years, however, the consistent results of the experimental and
clinical studies of various authors have verified that after laparotomy, post-
operative atony primarily affects the stomach and the colon [10]. At the same
time, the motility and absorbing capacity of the small intestine is almost
undisturbed a couple of hours after operation [5]. This entirely new observation
has opened up new vistas for postoperative enteral alimentation, in so far as it
does not involve the stomach.

The method of needle-catheter jejunostomy was described by Delany in
1973 [4]. At our clinic the procedure modified by Heberer in 1983 is used [6].
For introducing the food preparation the Jejunokath-kit (Pfrimmer and Co.,
Erlangen) is applied. First, the polyurethane catheter, 1.5 mm in diameter, is
introduced by a puncturing needly through the abdominal wall into the ab-
dominal cavity. The optimal size of introduction is the mid-third of the line
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connecting the navel with the left costal arch. Subsequently, a submucous
channel is made in the antimesenterial intestinal wall by a catheter-guide
(Figs la—d). The importance of the submucous antireflux channel lies in that
it prevents, after removal of the catheter, the formation of a fistula. Finally, the
intestinal loop is fixed by 2-3 stitches to the peritoneum. The small silicon
plate preventing the catheter from slipping is fixed with two stitches to the
abdominal wall. The silicon-caoutchouc connection at the end of the catheter

Fig. la-d. Various phases of applying needle catheter jejunostomy
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volume
kJ/24 hours mi/h

Fig. 2. Scheme of enteral alimentation

ensures communication with the disposable Nutriset (Pfrimmer and Co.,
Erlangen) sac containing the food-preparation. The continuous 24-hour
introduction of the food-preparation is secured by easy-to-manage, small,
portable enteral pump, Nutromat (Pfrimmer and Co., Erlangen). For a food-
preparation, a chemically defined lactose-free oligopeptide diet is employed
(Peptisorb, Pfrimmer and Co., Erlangen). A food-preparate of a caloric value
of 4187 kJ contains 45 g protein, primarily oligopeptide, 14 g fat, decisively
a medium-carbon-chain, as well as 175 g carbohydrate, mostly oligo- and
polysaccharide.

Alimentation is started on the first postoperative day after controlling
filling with a contrast medium the site of the catheter. By gradually increasing
the volume introduced, the building up of alimentation lasts up to the fourth
postoperative day. Then already a caloric intake of 9572 kJ can be achieved
with a daily amount of 2400 ml (100 ml/h) food-preparation. The energy
introduced can be further increased by increasing the concentration of the
food-preparate. In the phase of adaptation no peripheral complementary
parenteral feeding is employed (Fig. 2).

This form of alimentation was used in 32 patients having undergone
major surgery at the 1st Department of Surgery between 01, 02, 85 and 31,
12, 85 (Table 1). The effectiveness of the method was proved by the absence

Table 1

Distribution of patients fed enterally

Pancreatic resection-chronicinflammation
-tumour

Oesophageal resection

Gastrectomy

Oncotomy, necrectomy (acute pancreatitis)

Total 3

N w o1 oo
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body weight

Fig. 3. Change in body weight during postoperative enteral alimentation after operation

total serum protein.

Fig. 4. Change in postoperative total serum protein level during enteral alimentation
after the operation

N-equilibrium

Fig. 5. Change in postoperative N equilibrium during enteral feeding after the operation

of postoperative weight loss experienced almost always after the similar
major operations in the previous cases, by the rapid elevation of the total
protein level and by the positivity of the N balance following the fourth and
fifth postoperative days (Figs 3, 4, 5) [2]. The majority of the complications
could be controlled by an adequate intervention. Alimentation had to be
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Table 2

Distribution of the complications of postoperative enteral alimentation

Feeding
Total Interruption
Diarrhoea 10 1
Distension 3 1
Hyperglycaemia 8 0
Technical causes 2 0

Table 3
Indications for alimentation by needle-catheter jejunostomy

Oesophageal operations

Gastrectomy

Pancreatic resections

Pancreatic cyst operations

Liver resections and transplantations
Expectable postoperative complications

Table 4
Contraindication for alimentation by needle-catheter jejunostomy

Crohn’s disease
Peritonitis

Ascites

Radiation enteritis
Reus due to adhesions

Table 6
Advantages of enteral feeding

Less expensive

Involves less risk

Simpler

Imposes less strain

More physiological

Prevention of intestinal atrophy
Gastrointestinal bleeding occurs less frequently
More adaptable to permanent feeding

interrupted only in two cases because of uncontrollable diarrhoea and disten-
sion (Table 2).

According to our experience, early postoperative enteral feeding is
useful when postoperative care is expected to exceed 5 days and when, beside
the restitution of peroral feeding, complementary artificial feeding cannot be
dispensed with (Table 3). Naturally, the procedure can also be contraindicated.
These are summarized in Table 4.

The literature on the comparison of parenteral and enteral alimentation
lists several advantages of enteral feeding over the parenteral one (Table 5).
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All this considered, enteral alimentation by early postoperative needle-
catheter jejunostomy can be recommended with the indications outlined above
being an adaptable method for meeting the postoperative energy requirement.
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Postoperative Fruherndhrung durch den jejunostomischen
Nadelkatheter

Gy. Bodoky und L. Varsanyi

Die Literaturdaten haben eseindeutig bewiesen, dall durch den Ern&hrungszustand
der Patienten ihre operative Tragfahigkeit in bedeutendem MaRe beeinfluft wird. In der
Arbeitwird eine neue, in unserem Land bisher nochtnichtangewandte, zur postoperativen
enteralen Friherndhrung dienende Methode dargestellt. Durch einen, in die zweite
Jejunumschlinge intraoperativ eingefiihrten Kacheter werden dem Patienten kontinuier-
lich, mit einer N&hrmittelpumpe gesteuert oligopeptide Nahrmittel in stufenweise
ansteigenden Mengen und Konzentrationen zugefihrt. Mit dieser Methode kdnnen
bereits vom 4. postoperativen Tag an 9572 kJ Energien dargeboten werden. Die Methode
hat sich, wie darauf die in 32 Féllen ermittelten Erfahrungen hinweisen, zur zeitgeméfRen
postoperativen enteralen Erndhrung als geeignet erwiesen, so dal ihre Anwendung
empfehlenswert ist.
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MeTog paHHero noctonepaTUBHOIO 3HTEPasibHOro NMUTAHUA C MOMOLLLIO
nrob4aToro KarteTepa

Ab. BOKOAW u N. XAPWAHN

JInTepatypHble JaHHbIE OAHO3HAYHO JOKAa3bIBAKOT, YTO COCTOSAHME YMUTAHHOCTU 60/bHBLIX
B 60/1bLLION CTEMEHW BANSET HA MepeHeceHVe MM OMepaLyoHHON Harpyskin. ABTOPbI NPeaCcTaB/s-
IOT HOBbIA, He MPUMEHSBLUMIACA 40 CUX B BeHrpuu, crnocob sHTepasibHOro MUTaHWS B PaHHWI
rnoc/ieonepauyoHHbI nepuod. Bo Bpems onepauymn, BO BTOPYHO MET/IO TOLLEH KULLKW BBOAWUTCS
KaTeTep, Yepes KOTOPbIA, HAUMHas ¢ 12-ro Noc/eonepaLyoHHOro Yaca, BBOAAT B 60/1bHOI0 ONNIo-
NenTUAHbIA NUTaTeNbHbIA PacTBOP, KO/IMYECTBO M MyCTOTa KOTOPOro NMOCTEMEHHO MOBbILLIAIOTCA.
PacTBop BBOAWTCA HenpepbIBHO, C NMOMOLLLIO Hacoca. C MOMOLLBIO 3TOr0 MeToAa, Y)XKe HaumHas
€ 4-ro nocTornepaTMBHOIO AHSA, 60/1bHO MOXKeT nonyyaTs 9572 KJ aHeprum. Ha ocHoBaHuM nony-
YeHHOro orbiTa (32 60/bHbIX), aBTOPbI CHATAOT, YTO 3TOT METOA MOXET ObITb PEKOMEH/0BaH /15
COBPEMEHHO0 MOCTOMNEPaTUBHOMO 3HTEPA/IbHOTO MUTAHUS.
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Use of Laser Knife in Thoracic Surgery

T. Toth, |. Sz6ts and T. Ughy

3rd Department of Surgery, Semmelweis University Medical School, H-1096
Budapest, Nagyvarad tér 1, Hungary

(Received: May 19, 1987)

COzlaser knife was applied in 18 thoracic operations. The laser knife can be
used for the sterile and ablastio cutting of skin, soft parts, ribs, sternum, bronchi
and lung parenchyma. By its use intraoperative bleeding is substantially dimi-
nished.

T h e formulation of the theoretical principles of laser is attached to the
names of Townes, Schawlow, Basow and Prokhorov (cit. Jakd [3]). They were
awared the Nobel prize for this work in 1964. Laser was first used in medical
practice by Jako, Tigyi and Pollanyi [3] in Boston in 1964. The first surgical
laser which was a C02laser, was constructed by Tamas Pollanyi.

Severall kinds of laser devices were developed such as ruby-, Nd-glass,
Nd-YAG, He-Ne, Cd-, C02 nitrogen-, gallium, aluminium-arsenic-, dye-, etc.
lasers.

The laser beam is monochromatic with a large spatial and temporal
coherence, and power ful radiation. The almost parallel laser beam enabled its
focussing at close range with a minimum loss to be perfomed. Thus the so-called
laser-light knife’ can be produced which renders it an excellent device for
different operations.

In endoscopic surgical practice first Nd-YAG lasers developed by
Kiefhaber, Nath and Hofstetter (cit. Jakd [3]) in Germany, have extensively
been used. The wavelength of the Nd-YAG laser is 1.064 pm. The Nd-YAG
and CO02lasers are both employed in surgical practice [5, 6, 10].

Material and Method

rr - We have been working with the type BT TLS6LCO02laser (TUNGSRAM)
since 1986. The power of the equipment is 60 watts. The well-sweep like
manipulating arm of the equipment is easily and freely movable in all direc-
tions. It can be focussed on the site of the operation after its isolation by an
appropriate sterile sac (Fig- 1). Through the sterilizable tube-like end-piece
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which can be gasped like a pencil, the laser beam can be focussed on the site
of the operation. The shutter can be released by a pedal.

The CO02laser light is invisible. Focussing ofthe guide light is ensured by a
He-Ne-laser built into the equipment which produces a well-visible violet light.
The power of the guide light is altogether 1 mW, i.e. it does not damage tissues
but only serves for focussing.

This equipment was used in performing a total of 50 operations during
a period of 4 months in the fields of thoracic, gastroenterological, general

Fig. 1. Surgical application of TLS6l TUNGSRAM CO03 laser

and dermatological surgery. The majority of laser operations were thoracic,
i.e. a total of 18 interventions. During the operations tissues were severed by a
laser light knife or only some partial tasks were performed, such as the transec-
tion of ribs, bronchi and lung parenchyma.

Data of our 9 patients, in whom lung surgery was made by a laser knife,
are presented in Table 1. Operations were made for lung tumour, tuberculoma
and lung cyst. The laser knife was applied for the severing or dissection of
bronchi, main bronchus, lung parenchyma and for that of the interlobar space.

The bronchus or the main bronchus were always transected after a
preliminary suturing by a stapler. Lung parenchyma was cut after previous
suturing by a stapler or without it.

Table 2 shows the patients who were operated on in the thoracic wall,
trachea or mediastinum by a laser knife. Skin, adipose tissue, muscle, fascia,
rib, pleura and sternum were transected in the chest wall. The laser knife is also
suitable for the sterile cutting of bones.
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Use of laser knife in thoracic surgery. Operations of the lung

Diagnosis
Left pulmonary tumour
(thymus metastasis)

Left pulmonary tumour (sarcoma)

Right pulmonary tumour
(chondroma)

Left pulmonary tumour (cc)

Right pulmonary tumour (cc)
Right pulmonary tumour (cc)
Left pulmonary cyst

Left pulmonary tuberculoma

Left pulmonary tumour

Table 1

Operation

Wedge resection of the left
lung

Left upper lobectomy

Tumour excision

Wedge resection of the left lung
Bilobectomy -f wedge resection
Right upper lobectomy

Wedge resection of the left lung
Wedge resection of the left lung
Biopsy, thoracotomy

Table 2

Use of laser

Cutting of lung parenchyma

Dissection of interlobar space

Cutting of lung parenchyma
(without suturing by stapler)

Cutting of lung parenchyma
Cutting of lung parenchyma
Cutting of lobar bronchus
Cutting of lung parenchyma
Cutting of lung parenchyma
Cutting of tumour, thoracic wall

Use of laser knife in thoracic surgery. Operations of the thoracic wall, trachea and mediastinum

Age (rs)
51

39
14
14

31
33
25

40

Diagnosis
M. Raynaud

TOS
Costal tumour (chondroma)

Costal tumour (cartilaginous
exostosis)

Sternal and costal osteomyelitis
Mediastinal tumour

Empyema necessitatis

Left pulmonary tumour (cc)
Oesophagotracheal fistula

Operation

Thoracal sympathectomy

Right costal resection
Partial costal resection
Partial costal resection

Partial resection of 7th and 9th
ribs and of sternum

Biopsy
Partial resection of 4th, 5th ribs

Pulmonectomy
Tracheotomy

Use of laser

Thoracotomy, evaporation of
the sympathetic nerve

Axillary exposure
Thoracotomy, rib resection
Thoracotomy, rib resection

Sternum resection, rib resection

Excision from tumour

Rib resection, sterilization with
defocussed beam of empyema
cavity

Resection of left main bronchus

Cutting of trachea and cervical
soft parts

e 19 Yol
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Results

The laser knife has proved to be useful in our thoracic surgical practice.
There is less bleeding on severing than on dissection by a sharp instrument and
the bones do not bleed at all. The operator has to devote less attention to hae-
mostasis. Only vessels of a diameter over 0.5 mm bleed. This bleeding is arres-
ted by ligation, electrocatuerization or by a defocussed laser knife.

Cutting is sterile, bacteria and tumour cells are destroyed in the line of
incision. Wound suppuration was not observed following thoracotomy by a
laser light knife.

The bronchi and the lung parenchyma can be well severed by laser knife.
On cutting of lung parenchyma, without suturing by a stapler, only major
vessels are liable to bleeding hut not parenchyma.

Opening of a bronchus, secondary bleeding and pulmonary collapse
were not observed after operations performed by laser knife. As a result of
its use, the alveoli, minor bronchioli and vessels are closed. The bronchial
tissues are not necrotized along the incision line (Fig. 2). There is no risk of
loosening of stotches or sutures inserted into the bronchus.

Also the sternum and the ribs can readily be resected by laser knife.

A defocussed laser knife can be used with the benefit of arresting oozing
bleeding after adhesiolysis of the thoracic wall.

The skin cut by laser knife heals adequately (Fig. 3).

Discussion

The literature on the surgical use of lasers is fairly extensive [11, 12, 13,
14, 15, 16]. A total of one million laser operations per year are performed in
the USA. In the USSR one thousand surgical lasers are in use.

In Hungary, the use of laser in medicine has been introduced by Mester
[7, 8, 9]. His first report was published in 1966 [7].

In our clinic, a total of 50 operations and treatments have been made so
far. The number of thoracic interventions has been 18.

The basis of the biological and surgical use of the laser light of a wave-
length of 10.6 pm is that it is absorbed rapidly at a depth of about 0.2 mm in
water as also in tissue of a large water content. Consequently, the water
content of the tissues boils, and the affected cells explode as pressure is built up
and part of the cells are burnt. Temperature does not exceed 100 °C in the
focus and no rise in temperature can be observed at a distance of 2 mm from
the incision. In the surrounding of the focus a 1 or 2 mm wide crater is formed
surrounded by a narrow 50-150 pm wide coagulation-necrotic zone.

The question may arise why laser knife is better than the tradition
methods. Ribs and the sternum have formerly been resected by scissors and
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Fia. 2. Histological section from the adjacent region of the resection line from a main
bronchus severed by a laser knife. The chondrocytes are destroyed and there isno evidence
of an extensive necrosis

Fig. 3. Healing of the wound of thoracic symphatectomy after thoracotomy with a laser
knife
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saw. The soft parts can be cut well with little bleeding by electric knife. Bronch
can be transected by scalpel, etc.

Based on our experience, the benefits of the laser knife can be summarized
as follows:

The laser light knife is the first universal cutting device for severing skin,
soft parts, hone, bronchus and lung parenchyma, etc. The electric knife is an
excellent device, but skin, bone and bronchi cannot be transected with it. For
cutting skin, also currently a scalpel is usually applied, which may be a means
of introducing infection. The subcutaneous tissue is liable to bleed which can be
arrested by electrocauterization. This sometimes may give rise to a circumscri-
bed skin necrosis. The transection of bronchi is made by a scalpel, this method
being, however, non-sterile and non-ablastic. The laser knife is suitable for
cutting bronchi and lung parenchyma.

It is extensively used in the USA for removing multiple lung métastaseés.
We have had no experience in this respect.

Transection of the sternum and ribs is usually performed by scissors,
electric saw, or other sharp metal instruments. This method may be associated
with bleeding, fragmentation and infection. Cardiac surgeons sometimes
observe sternum osteomyelitis, with occasional necrosis which is considered as a
severe complication. Based on our experience and the data in the literature, it
seems that this complication can be considerably reduced or even eliminated
by the use of a laser knife.

A research group in the USA [14] proved that, following tumour removal
by a laser knife, there were less local recurrences than after the use of a sharp
instrument or electrocautery. These results require further experimental and
clinical support but they can have far-reaching implications concerning
future practice.
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Uber die Anwendung des Lasermessers in der Thoraxchirurgie
T. Toth, |I. Szé6ts und T. Ughy
Das C02Laser-Lichtmesser fand bei 18 Thoraxeingriffen eine Anwendung. Das
Lasermesser eignet sich zum sterilen und ablastischen Schneiden der Haut, der Weichteile,

der Rippen, des Sternums, der Bronchien und des Lungenparenchyms. Vorteilhaft erweist
sich ferner, daB die intraoperative Blutung geringer ist.

MpuMeHeHWe a3epHOro HoXKa B XUPYPIK FPYAHON KNeTKU
T. TOT, U. CEY n T. ¥I¥
Mpn 18 onepaumsax Ha rpyfgHoli KeTke aBTopbl NpuMeHUnM CO02-nasepHblii CBETOBOM
HOX. J1a3epHbIil HOX NPUIOLEH NS paspe3aHns KOXu, MATKUX TKaHel, pebep, rpyavHbl, neroy-

HOIA MapeHXVMbl CTePUIbHLIM 1 abnacTuyecKM 06pa3om. KpoBoTeueHne BO BPEMSI Orepaumii
ObIBaeT CrabbIM.
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Surgical Solution of Femoral Fibrosarcoma.
Experience Obtained by a 9-year Follow-up
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Biopsy followed by tumour removal and replacement by autologous bone
tumour at the distal end of the femur were performed. Histologically, the tumour
proved to be benign. Three years later progression was observed and epiphyseo-
diaphyseal resection was made because of on excessive tumour. Histology revealed
a fibrosarcoma. Consolidation was hindered by osteomyelitis and fracture, recovery
could be achieved only by a series of operations. These histological and operative
difficulties are documented and the importance of extremity-saving operations is
discussed. Our patient has been free of complaints 9 years after epiphyseodiaphv-
seal reseaction.

1 he primary fibrosarcoma of the bone belongs to the less frequent bone
tumours. It occurred in 10 out of the 215 primary bone tumours removed a*
the National Institute of Rheumatology and Balneotherapy between 1956 and
1980 (incidence rate 4.7%) [1]. In the material of the Mayo Clinic 3.3% of
overall tumours was fibrosarcoma [6]. Fibrosarcoma occurs in each age and
in both sexes with almost the same frequency. In half of the cases it is localized
at the distal metaphysis or epiphysis of the femur or at the proximal end of the
tibia. Rarely it can be multifocal. The clinical symptoms, such as pain, swelling
or an occasionally palpable hyperplasia, are not characteristic.

Radiologically, an inhomogeneous bone destruction is visible without
reformation of bone and calcification.

Histology reveals spindle-shaped tumour cells corresponding to fibro-
blasts and fibrocytes. The stroma is composed of collangenous fibres. The
highly differentiated forms are characterized by an almost complete absence
of atypia, while in the un-differentiated forms polymorphia, polychromia and
several mitotic phases are seen.

Case-Review

P. Gy., a 30-year old male patient was admitted to the Department of
Radiology and Radiotherapy of the National Institute for Oncology for pain in
the left knee joint having persisted for some months. Based on the examina-
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tions performed there, suspicion of neoplasm was raised (Figs 1and 2). He was
therefore transferred for biopsy to the Department of Orthopaedics Surgery of
the Koranyi National Institute for Tuberculosis and Pulmonology on 8th
July 1974. The result of histology of the biopsy material was as follows:
Microscopically, a fibrous connective tissue could be recognized with granula-
tion foci. The granulation was composed of histiocytes, macrophages and ofa
giant cell containing several nuclei. Tissue changes indicative of tumour could
be found. Histologically, the change corresponded to a reactive granulation
(Dr. E. Vincze). The tumorous part was removed one week after the biopsy.
At operation a fibrous tumour tissue was found excavating the bone surface
focolly and detachable from the bone. Being removed, it was coagulated with
diathermy then the lateral condyle was replaced by autologous bone taken
from the crista and fixed with a screw (Figs 3 and 4).

Histology. Tissue specimens excised from several places were studied
microscopically. The histological picture was structurally the same everywhere,
i.e. a connective tissue of a considerable matrix, rich in collagenous fibres and
of a moderate cell density. In some places the matrix was fairly abundant.
The cells corresponded to fibroblasts. The nuclei were in general of the same
size with some larger less compact nuclei at some places. The chromatin
content was also moderate. In view of these findings the cells appeared to be
well-differentiated fibroblasts. The change was fairly extensive, with no evi-
dence of reactive inflammatory phenomena beside it. In the hyperplastic
region, however, in several places there were diapedetic, haemorrhagic and
pigment-containing regions. Pigment was found mostly extracellularly.
However, some multinuclear but also well-differentiated fibroblasts appeared
around the pigmented regions. The stroma did not produce either cartilaginous
or osseous tissue. Some spongy bone trabeculae could be observed in the
fibrous connective tissue with loosened and considerably disintegrated bone
tissue and calcium absorption at some places. No osteoblastic activity could be
observed around the bone trabeculae. The border of the pathological and
intact tissue could not be defined precisely with adipose tissue recognizable
in some places beside the fibrous connective tissue.

No evidence of malignancy could be demonstrated either on the basis of cell
structure or onthat oftissue structure. Cellular packing density was rather low.

The size of the change and the process destroying the cortical bony
substance and almost occupying the distal epiphysis of femur mars raise the
suspicion of the malignant nature of the alteration, however, the tissue struc-
ture did not showany evidence of malignancy despite the extrensive destruction.
Consequently, it was not considered to be an ossifying fibroma, but the pos-
sibility ofa well-differentiated central fibrosarcoma could also be contemplated.
For the latter no decisive proofs were found not even after studying a number
of sections. Diagnosis: Non-ossifying fibroma (Dr. E. Vincze) (Fig. 5).
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Fias 1-2. X-rays taken in 1974 serving as bases for biopsy followed by on extended
operation
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Figs 3-4. Replacement and fixation of the lateral condyle
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Postoperatively, the patient received grid irradiation of 4x3000 r at the
National Institute of Oncology.

In December 1974, the screw was removed. The autograft had been
incorporated, there was no tumour recurrence. Subsequently, the patient was
free of complaints for two and a half years.

In May 1977, during his control at the Department of Orthopaedics of
the National Institute of Rheumatology and Balneotherapy, X-rays revealed

Fig. 5. Surgical material from 1974. Tumour tissure rich in cells and poor in fibres. The
tumour cells are immature, monomorphous, they correspond to fibroblasts. Mitotic
forms occur only sporadically. H&E, 40x6.3

progression (Fig. 6). The patient felt no pain, there were no norphological or
functional changes. Since in view of the advanced high-dose irradiation, further
irradiation therapy was not recommended, on 29 April 1977, reoperation was
made (epiphyseodiaphyseal resection: EDR). Once being convinced that the
structures of the popliteal fossa could be isolated although with some difficulty,
the distal 23 cm part of the femur was resected. The frozen sections of the
biopsy specimen taken from the resection line (surrouding the soft parts,
periosteum, the ‘soft tissue’ corresponding to the medullary space of the bone)
did not reveal any tumour. The tibia was halved and the lateral half was
elevated like an inlay at a length of 20 cm for replacing the femur then osteo-
synthesis was performed by using bolts and malleolar screws. Subsequently,
the missing portions were replaced by preserved bone trabeculae (National
Institute for Traumatology). Nailing was performed by using a special Kiint-
scher nail (Fig. 7). After operation a pelvi-extremital plaster of Paris was
applied. The histological result of the complete operative material was a well-
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differentiated fibrosarcoma (Fig. 8). Postoperatively, the patient received a
walker with a pelvic basket and a tuberal support in which he could be exposed
to load.

In June 1978 he was readmitted for pain in the malleolar region. Since his
X-rays disclosed the slipping of the Kiintscher nail, it was pulled back by 3 cm.
Subsequently, he had a permanent purulent discharge from the opening of the

Fig. 6. May 1977. Recurrence can be observed, block dissection is planned

fistula for about three years. In December 1978, exploration, removal of the
nail, cleansing of the focus and plaster fixing were made, for the three fistular
openining having not responded to conservative treament. In May 1979,
cleansing of the focus was repeated and an aimed antibiotic treatment was
administered. The process did not, however, normalize. Therefore the Kiint-
scher nail was removed in October 1979 and a pelvi-extremital plaster was
applied.

The X-rays taken on changing the plaster following removal of the
Kiintscher nail showed fracture. Then osteosynthesis by metal splint was per-
formed (Figs 9 and 10). However, due to instability then, too, a suppurating
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Fig. 7. Picture after epiphyseodiaphyseal resection

Fig. 8. Histological picture of the surgical specimen obtainde in 1977. Cell-poor, tumour
tissue conspicuously rich in fibres, the tumour cells partly correspond to fibrocytes.
Beside them, several polymorphous, polychrome and mitotic forms are visible. The
histological picture corresponds to a differentiated fibrosarcoma, H & E, 40x6-3
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Figs 9—10. Fracture and osteosynthesis by plates
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fistular opening remained. In April 1981, after cleansing, an autologous bone
grafting was made. During operation the loosening of nails was observed.

In July 1981, reoperation was decided upon for non-controllable osteo-
myelitis having persisted for three years and requiring permanent local treat-
ment. The metal substances were completely removed. External pin fixation
was applied under a TV amplifier which secured a fairly good stability (Figs 11,
12 and 13). The foci were cleansed and an open therapy was started. In Novem-
ber 1981, after healing of his osteomyelitis and with no evidence of suppuration
an autologous spongiosa plasty was made in a reoperation. On operation the
bone was found to be surprisingly strong and thickened. The roentgenogram
taken in April 1983 revealed complete consolidation. Then the pin fixation was
removed.

Discussion

Reviewing our case is considered important from several aspects. Paretly
for our conscious attempts at an extremity-saving operation.

Concerning the treatment of the semimalignant and malignant tumours
of the extremities, the question often arises whether amputation is necessary
or by resecting the extremity, then restoring its continuity, it can be saved
altogether. [5]. The presented case was a relatively benign slowly progrediating
fibrosarcoma.

The view of D’Aubigné [9] in the question of indication is that a resection
can be indicated if after excochléation of the tumour there is a recurrence.
In his opinion, the survival rate after resections approximates that of amputa-
tions. The patient’s life expectations are improving after operation, therefore
maintenance of function is of an increasing importance in deciding the tasks
during operation [14].

In the first case, the plastic reconstruction was proposed by Juvara [8].
This technique was modified by Merle D ’Aubigné [9]. In our case, this modified
procedure was applied.

The operative results of EDR in 12 cases were reported by Risko et al. [13]
In 1961 Riskd [12] already reported on 50 cases of bone tumour of which 11
were of extremital localization.

The technical questions and the experience obtained is reported by
several authors [2, 3, 4, 5, 8, 9, 10, 11, 12].

In the present paper we have not aimed at comparing and criticising the
various surgical solutions. It should, however, be noted that amputation
coulc have led earlier and without a series of operations appearing to be
heroic efforts in retrospection, to a satisfying solution, however, our patient
was resolutely against the idea of amputation. As a result of the extremity-
saving operation, although because of a 4 cm shortening, he wears orthopeadic
shoes, he can walk without any appliance (Figs 15 and 16).
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Figs 11-12. The picture of external pin fixation
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Fig. 13. The external pin fixation fixes the very weak bone

Fig. 14. Picture of the consolidated femoral segment (1983)
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Figs 15-16. X-rays of the formerly operated, healed extremity of the patient
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The case is also rendered interesting by the fact that diagnosis could be
established only on the basis of the complete resection material, although the
suspicion of malignancy was raised already on partial removal. Particular
importance is attached to our case by the elected, relatively rarely performed
operation, the EDT. The incorporation of the graft taking a longer time during
which an appropriate fixation is required is a decisive question concerning
recovery. In the present case, the development of osteomyelitis delayed
recovery, since until the infection could not be eliminated, bony consolidaton
could not occur. Refracture indicated the weak point of healing; the junctions
between the grafted and own bones and between the distal end of the femur.
Initially, facilities for an external fixation were not available. Finally, however,
the problem was solved by fixing it in a completely extrafocal resting position.
The multiple autologous bone grafting promoted recovery.

The use of a long forgotten device which seems to have currently its
revival has markedly contributed to recovery. Finally, it should be pointed
out that a precondition of sucessful curing of the patient is the close cooperation
between the oncologist, histologist and orthopaedic surgeon.
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the management of patellar solitary turnons). Orvosképzés 48: 153-165, 1973

15. Sehajowitz F: Tumours and Tumorlike Lesions of Bone and Joints. Springer, New
York, Heidelberg, Berlin (1981)

Chirurgische Ldsung des Femur Fibrosarkoms. Erfahrungen anhand
9jahriger Follow-up-Untersuchung eines Falles

Z. Szabé, T. Risko6, |I. Udvarhelyi, G. Jakab, L. Kovacs und M. Bély

Erlautert wird die chirurgische Lésung eines am distalen Femurende sitzenden
Fibrosarkoms. 9 Jahre nach dem Auftritt der Verdnderung ist Patient beschwerdefrei.
Es werden die Operationsserie dokumentiert, die diagnostischen Schwierigkeiten darge-
stellt, die ermittelten Erfahrungen besprochen sowie die Bedeutung der extremitéter-
erhaltenden Eingriffe betont.

OnepaTuBHOEe paspelleHne prubpocapkombl 6eApeHHON KOCTM — B CBS3M
¢ 9 NeTHMM Hab/loaeHNeM OfHOro ciyvasi

3. CABO, T. PULLIKO, V1. YABAPXEW, I. AKAB, /1. KOBAUY n M. BEM

ABTOPbI OMUCLIBAIOT C/yYail XMPYPrUYecKoro paspelleHnst (MGpoCapKoMbl, Pacrosio-
YKEHHOW Ha AUCTa/IbHOM KOHLIE OefpeHHON KocTu. CrycTsi AeBSITh /IET MOC/Ie MOSIB/IEHUS OMyXO0/n
y 60/IbHOr0 HET »a/06. ABTOPbI JOKYMEHTUPYHOT CEPUIO OMepaLmii, YKasbIBaloT Ha ANarHocTy-
UecKme TPYAHOCTY, 3HAKOMSAT C COBCTBEHHBLIM OMbITOM JIEYEHUs 3TOro 3a60/1eBaHNs. OHW Mog-
UepKMBAOT 3HAUEHVE 3HAYEHME OMepaLInie, COXPAHSIOLLX KOHEYHOCTb.
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George H. A. Clowe, jr.: Trauma, Sepsis and Shook in the series ‘Science and Practice of
Surgery’, Marcel Dekker Inc., pp. 687, with 49 black-and-white drawings, 129 figures and
79 table, $US 150.

In the introduction of the book the term shock, which has been the result of a
mistranslation and is so firmly rooted in medical usage, is discussed. The expression ‘choc’
in the study on bullet wounds of the French le Dran published in 1743 was mistakenly
used by the unknown translator for characterizing the severe state, the circulatory failure
due to bullet wounds, although it had been used by the author in its original sense for
expressing a kick or blow.

The book consists of four parts and 18 chapters on some aspectes of the currently
substantial body of scientific knowledge concerning the management of patients in a state
of traumatic or infectious shock. The dynamic balance between the cellular lesions of
various origin and the protective responses is discussed. The physiological, biochemical and
immunological implications of processes resulting in the preservation of life and healing
are dealt with drawing useful therapeutic conclusions from the scientific results.

Ofthe chapters so well constructed both in their contents as well as proportionally,
Chapter 3 on the macroscopic and ultrastructural appearance of traumatic and inflamma-
tory cellular lesions and Chapter 11 on the practical aspects ofthe combined insufficiency
of several organ systems are to be pointed out. In the highly didactically written Chapter
18, including also short case studies, the monitoring and practical aspects of treatment of
the patients are discussed. A separate chapter is devoted to the theoretical and practical
aspects of antibiotic therapy.

It isto the credit of the editor and the coautorhs that they impart practical advice
well utilizable in the everyday medical routine in addition to presenting the most up-to-da-
te scientific research results relying on the conclusions to be drawn from them.

The book has been primarily intended for candidate specialists and specialists,
mostly for those who are concerned with the management of the patient in traumatic or
septic shock.

M. lhész

K. Pape: Knochen- und Knorpeltransplantationen im Kiefer-, Gesichts- und Schédel-
bereich. Johann Ambrosius Barth, Leipzig 1983, pp. 244 with 132 figures and 6 tables,
DDM 74.

The regularly appearing volumes of ACMF (Acta Chirurgie Maxillo-Facialis) always
treat some actual and well-circumscribed field ofhead surgery. They include the papers of
the congresses organized by the Internationale Gesellschaft fur Kiefer-Gesichts-Chirurgie
concerned with a definite topic.

In the sixth volume of the series published in 1983 the possibilities of bone and
cartilage transplantation performed in the faciomaxillary region are discussed. The book
was edited by Prof. Klaus Pape (Cotthus), the individual chapters were written by the
most prominent experts from several countries. Accordingly, in the majority, German,
but in some parts also English and Russian, texts are presented. The book is addressed to
surgeons, but it does not @ither lack the theoretical bases indispensable to physicians
concerned with bone transplantation. In the first two chapters the specificities of the
physiological functions of bones and the immunological reactions following their trans-
plantation are reviewed. Following the theoretical part, the up-to-date bone and cartilage
conservation methods as well as the examinations prior to their use, are treated concerning
the germ-free state and ‘biological value’ofthe material to be implanted.

Acta Chirurgica Hungarica 30, 1989
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The additional chapters include operative technical descriptions related to the
removal and the way of application ofthe transplant. The site and mode ofremoval ofthe
cartilage and bone are also illustrated, besides detailed description, by perceptive figures.
The reader can learn, besides the up-to-date possibilities oftransplantremoval, also about
the mode of their reconstruction. Articular transplantations are discussed by a separate
chapter and the results are evaluated by histological studies.

In the subsequent part of the book, precise methodological descriptions follow on
the replacement of the body and cartilaginous defects of the head. The reconstructive
operations ofthe anatomical regions including the mandibles, the skull, the nose, the
orbitand the auricle are analysed in detail by the authors. Among the operative-technical
descriptions the up-to date methods of the reconstructive surgery ofcongenital abnorm-
alities can be found. A special case of articular and bone transplantation is when the
transplantation is performed for promoting the fixability ofremovable dental prostheses.
The procedures used for this purpose are summarized by a separate chapter. The
text is throughout illustrated by numerous figures, roentgenograms and photos, with
a list of references and glossary at the end of each chapter.

Gy. Szaho

Harry Warlike: Chirurgie der koronaren Herzkrankheiten (Surgery of Coronary Diseases).
J. A.Barth Verlag, Leipzig 1983, pp. 244, DDM 69.

The book edited by Prof. H. Warnke contains the chapter on the surgical implica-
tions of coronory heart diseases written by physicians of the Humboldt University of
Berlin, the well-famed Charité (such as H. Warnke, K. Lindenau, and R. A. Parsi, cardio-
logists and J. Kunz, pathologist).

Several chapters in books and monographs have appeared on this important sub-
ject. The epidemiology of coronary heart diseases have still made it necessary for several
authors to publish the possibilities of surgical therapy and their results achieved in two
decades. It particularly refers to those who, as the students ofthe recently deceased Prof.
Porstmann, have pioneered in the invasive diagnostics ofthe heart and its vessels, and in
the particular building at that where the first heart catheterization was performed 56
years ago.

The book is divided into six chapters on the anatomy of the coronary system (30
pages), the pathology of coronary heart diseases (30 pages), the haemodynamics of coro-
nary circulation (15 pages), on the clinical aspects of ischaemic heart diseases, with parti-
cular regard to pre- and postoperative diagnostics (50 pages), the invasive radiomorpholog-
ical and haemodynamic diagnostics of ischaemic heart diseases (50 pages) and, finally,
on the surgical procedures (88 pages). The above chapters are followed by extensive butnot
redundant lists ofreferences. The references from the world literature may guarantee that
the authors’views are in concert with international experience. Although the 3000 corona-
rographies and the 248 aortocoronary bypasses presented do lag behind the American
figures ofseveral ten thousands (data published in 1978), this doesnot at all mean that the
conclusions drown, the indications, the guidelines to be followed, the operative results and
the quality ofthe laborated material would be worse or of less value.

A large number of figures and well-constructed tables enable thisnottoo volumi-
nous book of 294 pages to contain everythingwhat is currently to be known about coronary
heart diseases and theirs surgical management. The layout and editorial work of the book
are of high standard. It can be easily consulated and its simple structure and reasonable
price make it desirable to be studied by as many GPs and cardiologists as possible. It will
be a source of preparation for cardiologists and would-be specialists in cardiac surgery and
one of repetition for the graduates.

Z .Szabo

Gerhard Horman and Winifred Hutschenreiter: Herz- und Gefdsschirurgie. Grundlagen
und Praxis. Part IV. Gefdsse. Johann Ambrosius Barth, Leipzig 1983, DDM 140.

‘Vascular Surgery’ published as the fourth part of the series of ‘Heart and Vascular

Surgery’produced by the prominent publishers in Leipzig in 1983 has promised for a long
time to come to be the most popular handbook of the diagnosis and management of

Acta Chirurgica Bungarica 30, 1989



Book Reviews 87

vascular diseases. The main chapters include surgery of the arteries, surgery ofthe veins,
lung embolism, vascular dysplasias and vascular tumours as well as lymph vessel surgery.

For illustration it contains 161 excellent drawings and roentgenograms and a list
of 375 references.

The didactic structure ofthe book is ideal. Its typography makes it easy to handle.
It provides ample stage classifications and clear and well-formulated operative indications.
The most voluminous partthe ‘Surgery ofthe Arteries’deals with injuries, chronic arterial
stenoses and occlusions, acute arterial occlusions, the aneurysms, arteriovenous fistulas
(including also haemodialytic shunts) as well as with congenital arterial anomalies. Each
chapter is of a similar structure starting from generalities going through symptomatology
up to surgical treatment and indicidual specificities. In the chapter on ‘Surgery of the
Veins’, venous injuries, varicosity, very extensively thrombophlebitis and phlebothrom-
bosis, the post-thrombotic syndrome and the insufficiency of perforating veins as well as
crural ulcer are discussed. The subchapter on the chronic lymphoedema ofthe extremities
isan invaluable part ofthe chapter on ‘Lymph Vessel Surgery’. The cahpters are built up
according to the easy-to-use decimal system.

Repeated mention should be made of the lucid and beautiful drawings of Gerd
Ohnesorge.

The publishing in Hungary of an illustrated vascular surgery of such scope and
structure would be desirable most fortunately perhaps by translation into Hungarian of
this publication.

E. Kisida

Matzen-Matzen: Orthopédie fur Studierende. Johann Ambrosius Barth Verlag, Leipzig
1981, 5th edition, pp. 498, with 369 figures. DDM 36.

Generations of students have profited from the textbook of Prof Matzen. In the
fifth edition his son, too, has contributed to the repeated publishing ofthe mostimportant
information about orthopaedics and about the injuries which are taught within the scope
of tramatology in the German-speaking countries. The didactic classification and the tra-
ditions of the book account for the fact that our professional ‘heritage’has perhaps been
more extensively reviewed than the present or future prospects and possibilities.

The book is structured according to the decimal system. Following the examination
methods and the specific methods of treatment of orhopaedics, the various disease groups
are treated then the clinical aspects and management ofthe individual diseases are discus-
sed according to the anatomical regions.

Numerous photos, roentgenograms and sketches help in understanding the text
Thereby this volume goes beyond the scope ofthe usual textbooks and it offers the reader
knowledge on locomotor diseases carrying on the high traditions of German orthopaedics.
This is also referred to by the authors when mentioning in the preface that the book has
been intended for medical students, but it can also be of value to those who, during their
clinical activities, would like to have rapid information on some topics. Currently, it is for
sure that the rich contents ofthe book could hardly be considered to be a teaching material
in medical training, the volume can keep on being an invaluable reading for those dealing
with locomotor diseases.

The volume has been presented to the reader with the meticulous care so much

charcteristic of the publishers.
Gy. Berentey

Karl Fritz: Funktionelle Methoden der &sthetischen Gesichtschirurgie. JohannAmbrosium
Barth, Leipzig 1981, pp. 210, with 220 partly coloured drawings, DDM 88.

Karl [Fritz, assistant professor, is head ofthe unit of plastic surgery ofthe 2nd
Department of Otorhinolaryngology of the Vienna University School of Medicine. He
intended his book for would-be specialists and for beginners in plastic surgery.

He discussesd all aesthetic corrective possibilities of the face and the operations of
the nasal septum. For didactic reasons, in order ot provide sound bases for the students,
he frequently reviews the only and most simple solution or the one most effectiveaccording
to his own experience. The selection of the method is subjective so it issubject to dispute
but is always based on restoration or preservation of function.
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The book is divided into nine parts. The first five chapters can be looked upon as the
general part. They are devoted to the preoperative information of the patient and docu-
mentation, anthropometric data, to the bases of profile-plastics, rhinomanometry and
atraumatic operative technique. Ofthem, the chapters on profile-plastics and rhinomano-
metry are to be pointed out because the findings allow important therapeutic conclusions
to be drawn.

The detailed partis divided into four chapters. One-third ofthe book ismade up by
discussion ofthe operations ofthe nasal septum. The essential anatomical data are review-
ed as wells as the possibilities for correcting the bony and cartilaginous portions ofthe nose.
An important observation of his is that the horrective operation of the nasal septum and
the outer nose should be made in one seesion. His view does not, in all its aspects, agree
with the Hungarian practice, as e.g. he always uses cartilage for correction of saddle nose
and he does not even make mention of the method applying the ridge of the nose. The
potential complications are discussed in detail as well as the cause of undesirable post-
operative change of form.

The correction of the ear is dealt with less extensively. Besides the methods, the
reasons for the poor results are also given account of.

The chapter onthe ageing face in naturally more spacious.Review ofthe anatomical
bases is connected with the description of the possibilities of dissecting out of the various
regions. In addition to the rhytidectomie procedures of the face, forehead, neck and the
eyelids, the correction of the lips and the nasolabial fold is also treated. The chemical
elimination of wrinkles and dermabrasion are discussed at a length signifying its importance.
The final part on operative and postoperative documentation is elaborately detailed and
up to the point.

A partical solution is the emphasizing of the important details by a vertical red
line before the text.

The largely coloured drawings excellently serve comprehension of the text.

The book iscompleted by a reference list and a subject index. The reference list has
been conscientiously limited, it contains only reports and volumes considered to be of
particular importance by the author.

The work meant to be a compendium, based on the author’s great experience, is a
good summary of the up-to-date knowledge on the easthetic surgery of the face. It offers
good bases for would-be specialists and beginners in plastic surgery, but it may also be of
benefit to advanced learners.

L. Ménesi
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Vein Valve Transplantation Segmental
Transposition: a Case Report

B. MARK, and Z. FORIS

1st Department of Surgery, University Medical School H-7621 Pécs, Bem J. u. 1. and
Department of Surgery H-2400 DunatGjvaros, Hungary

(Received: August 8, 1987)

A patient with chronic venous insufficiency of the right lower extremity
caused by total valve incompetence was operated. A 2.5 cm long segment of basilic
vein with intact valve was transplanted as an ‘interpositum ’into the popliteal vein.
Postoperative control was performed with venous occlusion plethysmography,
radionuclide venography and Doppler US. As a result of the well-functioning
implanted valve the complaints of the patient diminished.

Chronic venous insufficiency (CVI) is caused by deep venous thrombo-
sis or congenital valvular incompetence. The classical symptoms like leg pain,
edema, varicose veins, pigmentation and stasis ulceration are due to reflux
of blood in the venous system.

When the conventional management is not enough and the patients
suffer from a severe clinical syndrome of venous insufficiency, and a major
degree of deep vein incompetence demonstrated by descending and ascending
phlebography, deep vein valve reconstruction is considered [6, 7].

Case Report

l. T., a 50-year-old man. Previously surgery of the varicose vein was
performed in 1972 and 1986 on the right side. In the history there was a deep
vein thrombosis in 1983 on the same side. Since then, he has had severe edema
and leg pain with recurrent ulcer. Before the second operation (1986) an as-
cending phlebography was performed. This time the deep venous system was
found to be patent, however, total absence of valves could be demonstrated
at descending phlebography (Pig. 1).

Doppler ultrasound examination also verified the total deep vein in-
competence (Fig. 2).

The stripping of the great saphenous vein and the ligatures of the per-
forting veins did produce the expected result, and the condition of the limb
remained unchanged.

A brachial or axillary vein segment transplantation into popliteal vein
was planned. However, during the operation in January 1987 we could not

1* Acta Chirurgica Hungarica 30, 1989
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Fig. 1. The reflux can be confirmed to the upper third of the calf during the Valsalva
manoeuvre by descending phlebography (white arrow-head)

find valve in either of these veins. There was a well-functioning valve in the
basilic vein just before it drained into the brachial vein (Fig. 3). Thus, this
venous segment was resected in a length of 2.5 cm and was implanted into the
popliteal vein below the major adductor muscle.

There was a fibrotic thickening of the wall of the popliteal vein with a
patent lumen as a remnant of a previous thrombosis. The luminal difference
of the veins was corrected and end-to-end anastomoses were made with 7/0
Prolene sutures. Figure 4 shows the well-functioning valve within the trans-
planted segment.

After intra- and postoperative heparinization a longterm anticoagula-
tion treatment was started with dicumarol. The wound healed by first inten-
tion.
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Fig. 2. Doppler examination proves durable and/or high velocity reflux at full length

of the extremity during the compressions and the Valsalva tests. This indicates total

deep venous valvular insufficiency: all valves are incapable of closing. The venous
escape pressure is 35 mm Hg

During hospitalization in the postoperative period the edema, painful-
ness and the superficial leg ulcer diminished. The patient had no complaints
during the 2 months follow-up period.

Table 1

Venous reflux with valsalva manoeuvre
(measured by means of venous occlusion plethysmography)

ative Postoperative
1 day Tweek 2months
Reflux volume [ml/12s/100 ml tissue] 52 16 17 16
Maximal reflux flow [mI/min/100 ml tissue] 39.8 7.2 8.8 8.3
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Fig. 3. Schematic view of the intraoperative situation

Fig. 4. The intraoperative view of the implanted vein segment. After distal compression

the vein is emptied above the level of the valve. After stopping of the proximal compres-

sion the blood reflows only to the valve (white arrow-heads). Below the valve the wall of
the vein remains collapsed

At the 2nd month check-up there was normalization of the preoperative
high venous reflux volume and flow decreased considerably. The maximal
venous outflow became normal as shown by the venous occlusion plethysmo-
graphy (Table 1).
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Fig. 6. The postoperative radionuclide venography with Valsalva manoeuvre. In the

region of RO Ne 1 and 2the visible decrease of the activity demonstrates that the crural

vein valves are incompetent further on. In the region of ROl Ne the activity increases
continuously which indicates a satisfactory function of the valve [8]
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Fig. 6. The Dopjiler curve of the common femoral vein remains unchanged after the operation. There is only a short non-

pathological reflux after the compressions without reflux above the popliteal vein during the Valsalva test. The crural deep

vein valve malfunction persists (durable reflux after DD and PC above the posterior tibial vein). The venous escape pres-
sure is 30 mm Hg
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Preoperative backflow with the Valsalva manoeuvre became insensible
above the implanted valve, but more distally a periferal type of reflux could
be detected at the 4th month follow-up study by radionuclide venography

(Fig. 5).
This reflux could also be demonstrated by Doppler ultrasound examina-
tion (Fig. 6).

Phlebography was not performed in the follow-up period, because the
noninvasive tests were convincing.

Discussion

The notion that venous insufficiency is due to valvular incompetence
was first described by Homans in 1917 [3]. Haimovici in 1970 was the first to
report an experimental attempt of venous autografting [2]. In patients whose
deep vein valves were incompetent due to primary valve incompetence, the
first series of surgical valve correction was reported in 1975 by Kistner [4].
Vein segment transposition was described in 1979 in patients who had in-
competent valves due to postphlebitic valve damage because after phlebitis
a direct repair of the valve is not possible [5]. The procedure consists of
anastomosing to an adjacent segment that has not been affected by the
phlebitis and still has competent valves. Other possibility is transplantation
of segments of vein from an upper extremity containing a competent valve.
This may be necessary in those in whom a direct valve repair or a segment
transposition is not possible due to the absence of valves of the profound
and saphenous veins [9].

Who are the candidates for deep venous valve surgery? Patients whose
preoperative radiological, haemodynamic and clinical findings indicate a severe
clinical syndrome such as abnormal venous pressure dynamics, normal out-
flow, patent tibial-popliteal-femoral-iliac veins and an advanced degree of
incompetence in the femoropopliteal segment with a considerable venous
reflux [7].

In the early eighties autogenous brachial or axillary vein segments were
transplanted into the superficial femoral vein. Later, however, it was realized
that a competent valve at the level of the popliteal vein is sufficient to alle-
viate the symptoms of CVL In addition, the intraluminal diameters of the
brachial and popliteal veins are comparable in size. The donor basilic valve
was transplanted into the popliteal vein, because the patient had no brachial
valve.

In addition to thorough preoperative examinations, also postoperative
follow-up is important. As noted by Taheri et al. the noninvasive evaluation
in this case does not correlate well with invasive testing [10]. It was found
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that noninvasive venous Doppler examination [1], venous occlusion plethys-
mography and dynamic radionuclide venography are optimal monitoring
methods without risk. Thus, we do not share Taheri’s opinion that venography
is essential in the follow-up period.
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Venenklappen-Tiansplantation mit Segmenttransposition.
Falldarstellung

V. Maek und Z. Fébis

Operiert wurde ein, an chronischer vendser Insuffizienz der unteren Extremitdt
leidender Patient, bei dem totale Klappeninsuffizienz bestand. Das 2.5 cm lange Segment
der V. basilica mit intakter Klappe wurde als «Interpositum» in die V. poplitea trans-
plantiert. Zur postoperativen Kontrolle kamen Okklusionsplethysmographie, Isotop-
envenographie und Doppler-US-Untersuchung zur Anwendung. Als Ergebnis der Trans-
plantation der gut funktionierenden Klappe hérten die Beschwerden des Patienten auf.

TpaHcnnaHTauMs BEHO3HOFO KfamaHa TpaHchnaHTauuell cermeHTa:
OnucaHne 0AHOro HabGnogeHus

B. MAPK 1 3. ®OPLLN

ABTOpbI NPOONEPUPOBA/IN OAHOMO 6O/IHONO, CTPAJAIOLLET0 XPOHNYECKOV BEHO3HOV He-
[OCTATOYHOCTBH NMPABOW HUXKHE KOHEUHOCTH, Y KOTOPOr0 HacTyrnua NosiHasi HeoCTaTOMHOCTb
KNanaHoB. B MOAKOMEHHYI0 BeHY OHM TPAHCMIaHTUPOBA/IM — KaK «/HTEPMO3UT» — CerMeHT
ANMHOV 2,5 CM MHTAKTHOFO KranaHa BHYTPeHHeli MOBEpPXHOCTHOM BeHbl Mpensieubsi. locse-
OMepaLVOHHbI A KOHTPO/Tb GblN BbINOIHEH METOAaMM OKK/THO3IOHHOI NNeTusMorpacmi, M3oTon-
HOW BeHOrpatMM 1 C MOMOLLBIO Y/IbTPAa3BYKOBOIO McciegoBaHus (Ldonnnep). XKanobbl 60/b-
HOrO MPEKPaTWIMCb BCEACTBME XOPOLUEro  (DyHKLUMOHUPOBaHWSI TPaHCNIaHTUPOBaHHOIO
K/anaHa.
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A Simple Method for Intraoperative
Autotransfusion in Cardiac Surgery

J. SzEcsi, J. Aranyosi, and A. Péterffy

2nd Department of Surgery, University Medical School, H-4004 Debrecen, Méricz Zs. u. 6,
Hungary

(Received: September 15, 1987)

Authors present a simple, safe and inexpensive method of intraoperative
autotransfusion (ATF) for open-heart surgery. A brief comparison is given with
other techniques already in use.

Asanguinous open-heart surgery has become a routine practice by the
eighties. Among others, this brilliant achievement is due to the introduction
of the modem techniques of autotransfusion (ATF). Several methods applying
different devices have been described for intraoperative ATF. A simple tech-
nique is presented for this purpose.

Technique

Bentley 10™ oxygenator and Bentley-3500 cardiotomy reservoir with
filter (20/r) are used in our institution. Having finished the cardiopulmonary
bypass and removed the venous cannula(s) but with an aortic cannula in
place and before neutralizing the heparin with protamine, coronary suction
is stopped for one or two minutes and the tube running from the bottom of the
reservoir to the oxygenator is cross clamped (see Fig. 1). At this moment two
units of standard citrate-phosphate-dextrose (CPD) solution (i.e. 126 ml) are
filled into the reservoir through port A (see Fig. 1). When this is accomplished,
coronary suction is restarted and protamine is given to the patient according
to the general practice. The mediastinally shed blood is removed from the
surgical field by coronary suction into the reservoir up to the end of the
operation. Having closed the thorax the suction is connected to the chest
tubes and the blood is aspirated through them. Two units of CPD are capable
of anticoagulating 850 ml of blood in case of an optimal (i.e. 7 to 1) blood to
citrate ratio. When this volume is reached the blood is delivered into trans-
fusion bottles by gravity through a standard transfusion set with filter. If
severe bleeding occurs, the blood is first transferred into the oxygenator and
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Fig. 1. Schematic drawing of the cardiotomy reservoir (type Bentley BCR 3500) and its
connections for intraoperative autotransfusion

from there into transfusion bottles, and two units of CPD are filled into the
reservoir again. After the end of the operation the reservoir is connected to
the chest tubes to accomplish postoperative ATF.

Comment

We have already practised this technique successfully in more than 100
consecutive cases and found it effective and safe. It is important to follow
accurately recommendations in the timing and mode of filling the reservoir
with a CPD solution to prevent clot formation in the reservoir under the
filter. In some cases this may occur when the CPD is filled after the protamine
has already been given or when CPD is delivered through port B (see Fig. 1)
because in this way it will not contact the filter.
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Comparing our intraoperative ATF technique with others already in use,
we judged it advantageous for open cardiac procedures. The cell saver system
(e.g. Haemonetics) [3], the Sorenson ATF unit [2] and several other systems
[1,4,] are expensive, while our method saves money by applying the cardio-
tomy reservoir from the same operation. This technique does not need regional
heparinization, so there is no increased risk of bleeding. The endproduct is
whole blood anticoagulated with citrate which does not need further process-
ing. The avoidance of blood dilution with crystalloid solutions save patients
from additional fluid load.
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Eine einfache Methode der herzchirurgischen
Autotransfusion

J. Szécsi, J. Aranyosi und A. Péeterffy

Beschrieben wird eine zuverldRliche, einfache und wirtschaftliche herzchirurgische
Autotransfusionsmethode. Das Verfahren wird kurz auch mit den sonstigen, bisher
gebréauchlichen Autotransfusionsmethoden verglichen.

MpocToii MeToA ayToTpaHCchy3un B cepaeyHoi Xupyprum

A. CEUM, 4. APAHEWW n A. NMETEP® O N

ABTQpr 3HAKOMAT C HafdeXXHbIM, MNPoCTbIM N 3KOHOMWYHbLIM METOAOM ayTOTpchqoysmm
B cepaeyHon xmpypruun. OHU fenatoT KpaTKoe CpaBHeHVe CBOEro MeToda C ApYrMMu, 40 HacTos-
LLIEro BpPEMEHN NCNOJ1Ib30BaBLLMMUNCA TpaHC(pySVIOHHbIMVI MeTOAaMMW.
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Resection Arthroplasty of the Rheumatoid
Forefoot

G. Gaspardy and Jualia Zsengellér

National Institute of Rheumatology and Balneotherapy, H-1525 Budapest 114, P. 0.
Box 64, Hungary

(Received: April 10, 1987)

After discussing the term of resection arthroplasty of the rheumatoid
forefoot, the problem of indications and contraindications for surgery is dealt with.

Experience obtained by operations is presented together with the recom-
mended operative technique.

1 he clinical picture of rheumatoid arthritis also includes involvement
of the foot which is a progressive, destructive inflammation of the foot joints.
Due to the frequent involvement of the foot, the developing deformities and
the characteristic consequential impairment in function, the term rheumatoid
foot has also been accepted on the analogy of rheumatoid hands. The rheu-
matoid foot can manifest in the form of a diverse clinical syndrome including
pain, sensitivity to pressure, sensory defect and deformity, limited movement
of the joints and also their functional disorder [4].

In treating rheumatoid foot, beside the conservative treatments, surgi-
cal procedures are becoming more extensively used aimed not only at the cor-
rection of the deformities but also at prevention of further impairments. To
the latter group of operations belong the synovectomies, tenosynovectomies
as well as the operations restoring the normal posture of the tarsus which may
prevent deformity of the forefoot.

Resection arthroplasty of the forefoot is a generic term. By this is meant
the operative procedure where simultaneously several or all metatarsopha-
langeal joints, but at least the heads of the 2nd, 3rd and 4th metatarsal bones
are resected. Therefore, these operations are aimed at correcting an affeted
toe or joint but practically at treating the entire forefoot. Concerning the
essence of the intervention, perhaps Hehne’s [6] designation is the most
precise one, who uses the term resection arthroplasty of the metatarsopha-
langeal joints.

Several types of operative procedures are known. The individual methods
differ from each other in the site of exposure, as well as in the extent of dis-
section of the soft parts and of the bone resection [1, 2, 3, 6, 6, 7, 8, 9, 10, 11,
12]. The primary goal of the resection arthroplasty of the forefoot is the miti-
gation of metetarsalgia as well as the reduction in the subluxation, claw foot
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and lateral deviation of the lateral toes, the diminishing of the limited move-
ment of the forefoot and thereby the improvement in the functions of the foot.
The removal of the metatarsal bone heads serves primarily the treatment
of metatarsalgia, while resection of the proximal phalangeal bases of the toes
that of hammer toes.

The resection arthroplasty of the metatarsophalangeal joints is the basis
of the surgical solution of a complex forefoot deformity occurring in rheuma-
toid arthritis patients, which can be completed by additional operative pro-
cedures.

Indications for surgery are first of all pain which occasionally can even
be of an extent that it endangers the patient’s ability to walk. In addition to
pain, the resulting functional disorder is also important from the point of view
of indication for surgery. Therefore, if impairment of the forefoot considerably
limits the patient in standing, walking or wearing shoes, operation is also indi-
cated. A deformity not causing pain or functional disorder does, generally,
not call for an operation.

Contraindications for surgery are the patient’s poor general condition,
the circulatory disorder of the leg in addition to the acute manifestation of the
disease, its neurotrophic impairment, real and suspected infections, as well
as the circumstance that the patient does not wish to be operated even despite
being informed about the nature of his disease.

Material and Method

The resection according to Hybinette or Clayton of the metatarsopha-
langeal joints was performed in a total of 119 patients with rheumatoid arth-
ritis during the 14 years between 1969 and 1983, While Hybinette [7] resected
only the 2nd, 3rd and 4th metatarsal heads, Clayton performed resection in
all metatarsal bone heads completing it, if necessary, by the resection of the
proximal phalangeal bones.

The majority of the patients were females (female to male ratio: 20 : 1),
with a mean age of 53 years. Their primary disease had been persisting for
on average of 15, while their metatarsalgia for 11 years. Follow-up time after
operation was on an average 8 years.

During our operations, several modifications were used. Namely, in
cases where the extension of the big toe persisted even after the resection of
the metatarsal head, the long extensor tendon of the big toe was lengthened
in a Z shape. For reducing the twisted position of the big toe, medially a
capsular incision was made. Following bone resection for a hammer toe de-
formity and dissection of the soft parts, in some cases, instead of splinting
of the medullary space, the lateral toes were sutured downwards to the skin
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of the sole for securing the corrected position, while in the cases where an
excessive resection had previously been made for a hammer toe deformity, the
neighbouring toes were partially sutured with each other.

Results, Experiences and Recommended Operative Technique

In the first year after operation it was generally observed that the
regions previously exposed to an increased pressure were released from the
extreme pressure, metatarsalgia diminished or even ceased completely. The
soft parts having shrunk due to the shortening of the bony frame of the foot
relatively lengthened, which resulted in the reduced rigidity of the foot.

In the subsequent years it was found that gradually new surfaces became
to be loaded, a pseudohead formation started which provided a possibility
for the development of metatarsalgia. As a result of the scarring and shrinkage
of connective tissue structures, contracture began to develop.

The effectivity of the operation was assessed by considering the meta-
tarsalgia occurring on standing and walking. On this basis, 69% of our opera-
tions were considered to be successful.

Failure was supposed to be due to a resection of or soft part dissection
of an inadequate degree.

In two patients the wound suppurated. In the majority of our patients,
protracted healing of the wound and secondary healing were observed. Reope-
ration had to be made in 6 cases.

In 30 patients data processing was made where metatarsalgia, claw toe
deformity, wearing of shoes and the patient’s opinion were recorded and
scored from 1to 3. For analysing significance the chi2test was used (Table 1).

Our data showed that the patients’ metatarsalgia and claw toe deformity
were diminished significantly. The patient’s ability to walk also improved.
This must have been influenced also by the condition of the other points of the
lower extremity because of involvement of several points. There was no change
in the wearing of shoes. The majority wore orthopaedic shoes with an arch
support before and after the operation.

Table 1
Before After p
. <%) Comment
operation

Metatarsalgia 2.48 1.53 0.1 strongly significant
Clow toes 2.10 1.30 1.0 significant
Ability to walk 1.96 1.36 10.0 not significant
Wearing of shoes 2.17 2.17 — unchanged
The patient’s opinion 1.22 = generally satisfied
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Figs. 1-2. Prior to the operation both forefeet were painful and deformed

In the patients’ subjective opinion, 2 of 30 patients were completely
satisfied, 21 satisfied, 6 dissatisfied and one completely dissatisfied with the
result of the operation.

Summarizing the experience gained by the postoperative follow-up
studies, it was established that a permanently good result was seen in the cases
where both resection and the soft part dissection were of an adequate extent
(Figs. 1-5). In cases, however, in which resection and/or dissection of the soft
parts was performed to an inadequate extent, early reappearance of com-
plaints and symptoms was observed.

In the cases, however, where the forefoot had been rigid preoperatively,
after the intervention pain did primarily abate without the lasting diminishing
of the rigidity of the forefoot.
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Figs. 3-4. Immediate postoperative state

Asit has been mentioned earlier, pain is the first from the point of view
of indications for surgery and taking this into consideration, in assessing the
effectivity of the operation particular importance was attributed to the
patients’ opinion.

Concerning the operative technique, the following is recommended.
Resection arthroplasty of the forefoot can be performed equally from a trans-
verse plantar, or a transverse or longitudinal dorsal incision [1, 2, 7]. Accord-
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Fig. 6. As a result of resection arthroplasty of the forefoot, the painful deformity per-
manently diminished

ing to our experience, the least disorder in wound healing was observed in the
exposure made by this latter method [8]. An additional advantage of the
incision in the dorsum of the foot that it provides a possibility for resection
of the proximal phalangeal bases as well as for resection of the extensor digi-
torum and for the plastic lenghtening. Inflamed plantar, bursal and rheuma-
toid nodes can also be removed from a plantar incision.

We have found the practice unacceptable which neglects the detailed
analysis of the type of foot and the changes developed and therefore practi-
cally always the same “well-established” surgical procedure is performed.
It is essential that the degree of bone resection as well as of soft part dis-

Fig. 6. The length of the hone to be resected is on an average one and a half or 2 cm

Acta Chirurgica Hungarica 30, 1989



O. Géspardy et al. : Resection Arthroplasty oj the Rheumatoid Forefoot 107

section should, in each case, be adjusted to the nature and extent of the exist-
ing deformity. The degree of necessary resection is influenced by the type of
the foot and also by the extent of postoperative contracture. In the cases,
however, where the foot had been more limited in motion, less was resected
than in the case of a rigid one. Similarly less was resected in the ‘loose’ form
of Clayton than in the ‘stable’ type of foot. The length of resection averaged
one and a half to two centimetres (Fig. 6).

The extent of the resection of a given metatarsal bone also depends on
the length of the metatarsal bones relative to each other. Following an opera-
tion using the appropriate technique, the metatarsal stumps will form a
lateral, gradually shortening arch so that the stumps of the first and second
metatarsal bones are of approximately the same length. If the first metatarsal
stump is essentially longer than the second one, the development of the fibular
deviation of all toes should be reckoned with.
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Resektionsarthroplastik des rheumatischen
Vorfusses

G. Gaspardy und Julia Zsengelléb,

Nach Beschreibung des Begriffs der Resektionsarthroplastik des rheumatischen
Vorfusses, finden die Operationsindikationen und Kontraindikationen sowie die mit der
Operation ermittelten Erfahrungen und anschlieBend die Operationstechnik eine Bes-
prechung.
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PeseKUMOHHas apTponnacTuka,
npousBefeHHas Ha peBMaTUYecKol Hore

r. TAWLNAPAN n KO. XEHTENNEP

Mocrie 03HAKOM/IEHUS! C MOHSITUEM PE3EKLMOHHOM apTpOM/iacTUKKM, MPOU3BEAEHHON Ha
PEBMATWYECKOl HOre, aBTOPbI 3aHMMAOTCS BOMPOCaMM MoKasaHuiA U NPOTVBOMNOKa3aHuiA K one-
paumu. .

OHU 3HAKOMSAT C OMbITOM, MPUOGPETEHHBIM MPU BbIMNOHEHUW 3TOW onepauyu, W OnKCbl-
BalOT PEKOMEHYEMYIO XVMPYPTUYECKYHO TEXHUKY.
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Uterine contractions are largely regulated by steroid hormones. The recep-
tors which are important from the point of view of uterine contractions (such as
oxytocin, alpha- and beta-adrenergics) are also influenced by steroid hormones.
In this paper the regulation by steroids of PG2a receptors was studied in vivo.
Due to ovariectomy, the concentration of PG2a decreased significantly in rats
without a change in affinity. As a result of in vivo progesterone treatment, the
PG 2a receptor concentration decreased to its third as compared to that of the
ovariectomized control also without a change in affinity. PG 2areceptor concentra-
tion was not changed by in vivo estrogen treatment in comparison to that of the
ovariectomized control but a high-affinity, low-capacity binding-site appeared.
Our experiments revealed the in vivo regulation by steroid hormones of the PGW 2
receptors of the rat myometrium.

Introduction

Estrogens are generally considered to exert a stimulatory, while pro-
gesterone, an inhibitory effect on spontaneous uterine contractions. The pro-
gesterone level in rabbit and rat during pregnancy is high and it decreases
to the non-pregnant values only prior to labour [6]. Therefore, these two
species are suitable endocrinologically for enlarging on problems connected
with the ‘progesterone block’ theory, such as the role of progesterone in main-
taining pregnancy or inducing labour [4]. In view of the complicated mechan-
ism of uterine contractions, the exclusive role of progesterone in inhibiting
the spontaneous activity of the myometrium as well as in giving rise to auto-
matic contractions due to a decrease in its production around or prior to
labour is improbable. Nevertheless, the most important regulators of the
mechanism of uterine contractions are the steroid hormones, namely estro-
gens and progesterone.

Under physiological conditions, the rat uterus is inactive even if the
estrogen level is high, as in proestrus or around labour. However the contrary
may also be true, when estrogen levels, are low as in estrus, metestrus and
diestrus, and in the first half of pregnancy. Under such circumstances the rat
uterus displays permanent contractions. In proestrus, ovariectomy results in
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permanent uterine contractions [5]. Progesterone exerts, in general, a sup-
pressive effect on both mechanical and pharmacological stimulations. At the
same time, estrogens enhance the effect of these stimuli. After progesterone
suppression the response of the uterus to oxytocin increases. At the same time,
a preliminary progesterone suppression influences less the effect of agents
activating the uterus. Based on the investigations of Soloff et al. [15], the
mechanism of uterine response to oxytocin, which is mainly regulated by
ovarian hormones, has become better known. Specific oxytocin receptors were
shown to be present in the myometrium, which are also controlled by the
ovarian hormones. The uterine response to oxytocin largely depends on the
concentration of the oxytocin receptor of the uterus [15]. It is known that in
rabbit myometrium, estrogen treatment increases the number of oxytocin
receptors, while progesterone considerably decreases the receptor concentra-
tion [12]. In rabbit, the extent of response to oxytocin changes parallelly to
the number of receptors. This correlation is even more significant in rat.
It has been proved that alpha- and beta-adrenergic as well as angiotensin
receptors are equally controlled by steroid hormones [13, 17]. Our earlier
experiments have verified that the alterations of hormone levels in the preg-
nant rat affect the sensitivity of the myometrium to prostaglandin and oxy-
tocin [8]. Increase in receptor concentration could be detected in the rat on
the day of labour without any change in receptor affinity [9].

All these considered, steroid hormones can be assumed to play a role
regulating the concentration of PGE2areceptors. Investigating another aspect
of the question, in vivo experiments were performed. Ovariectomized rats
were treated by estrogen and progesterone, then following treeatment, prosta-
glandin receptors were determined from the myometrium. According to our
studies, they affect the PGE2 receptor concentration of the rat myometrium.

Material and Method

Ovariectomy

Young Sprague-Dawley female rats, weighing 200-300 g, were ovariecto-
mized under general anaesthesia. Anaesthesia was provided by the i.m. ad-
ministration of 90 mg/lg Ketamine and 10 mg/kg Rompun for 30-40 minutes.
The ovariectomized rats were observed for a week then treated with the
hormones.

Treatment of Ovariectomized Rats by 17-Beta-Estradiol, Probesterone and their
Combination

During estrogen treatment, the ovariectomized rats received 1.0-10.0
and 50.0 /ig 17-beta-estradiol intramuscularly in oily injections twice daily
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for two days, then on the third day prostaglandin was determined. In the
course of progesterone treatment, the ovariectomized rats were administered
i.m. 0.6-1.0 and 5.0 mg progesterone twice daily for two days and prosta-
glandin receptor was assessed on the third day. Combined treatment included
wo days of estrogen followed by two days of progesterone treatment during
which the ovariectomized rats received 10 pg twice daily, 17-beta-estradiol
for two days, then twice 1 mg progesterone for the subsequent two days. On
the 5th day prostaglandin was meesured. In both groups 12 rats were used.

FGF,la Receptor Determination

The rats were anaesthetized with ether then exsenguinated. The uterine
horns were removed and cleaned of adhering connective tissue and fat. The
cleaned myometrium was washed in buffer at o °C (0.25 m) sucrose, 10 mil
TRIS-HC1, 1 mi mercaptoethanol of a pH 7.5 and 1 mi CaCl2. The tissue
was cut to small pieces, then homogenized in a 5-6-fold volume of buffer in
a Polytron PCU-2 homogenizer. To prevent endogenous prostaglandin synthe-
sis during preparation, the buffer contained indomethacin. The homogenate
was filtered through four layers of gauze, then the filtrate obtained was dif-
ferential-centrifuged. From the myomeétrial homogenate a rough plasma
membrane fraction was produced by differential-centrifugation (1000 g for
15 min. 10,000 g for 15 min, 105,000 g for 60 min). The final pellet was suspended
in TRIS-HC1 buffer and was regarded as a rough membrane fraction for the
binding experiments. All manipulations were carried out at 0°C. To determine
PGF2oreceptors, the earlier used and reviewed method developed by us was
employed. Labelled PGF2awas incubated at 37 °C for 60 minin an end-volume
of 0.2 ml without PGF2 not labelled by a membrane fraction containing
100-200 pg protein. The bound and free prostaglandins were separated by
filtration (0.45 pm Millipore). The residual radioactivity on the filter paper
was measured by a scintillation counter. The specific binding was calculated
from the difference in bindings measured in the absence and presence of cold
prostaglandin. The results were analysed by Scatchard linear regression ana-
lysis and the binding capacity and the dissociation constant were calculated.
In our experiment saturation analysis was applied during which the amount
of labelled PGF2a ranged between 0.25 and 25 pmol. (For the detailed des-
cription of the method see Ref. [10].)

Protein Determination

The protein content of the membrane preparate was assessed according
to the Bradford procedure using serum albumin for standardization [2].
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Results

Young female rats were ovariectomized then, after one week, the PGF2a
receptors of the ovariectomized rat myometrium were compared with those
of the untreated controls in either stage of the cycle. A high-affinity binding
site was found in both the untreated control as well as in the ovariectomized
animals, the affinity being of a magnitude of 10-8M The Scatchard analysis
of the PGF 2 receptors of the control and ovariectomized rat myometria are
shown in Fig. 1 After ovariectomy the PGF2areceptor concentration without
a change in affinity decreased considerably. The receptor concentration of the
myometrium of the untreated control animal was 450 fmol/mg protein by
contrast to the 310 fmol/mg protein value in the ovariectomized rat. The
difference was significant, i.e. p < 0.05.

The ovariectomized rats were treated by 0.5-1, 0-50 mg progesterone
twice daily for two days and on the third day the myométrial PGF2areceptors
were determined. There was no difference after progesterone treatment applied
in different doses. The Scatchard analysis of the results is shown in Fig. 2
In response to progesterone treatment, the PGF2a receptor concentration de-
creased significantly almost to one-third of that of the ovariectomized control
animals. Progesterone treatment did not influence the affinity of the prosta-
glandin receptors. A similar decrease was observed in the number of prosta-
glandin receptors without a change in affinity during combined treatment,
i.e. when the ovariectomized rats were given estrogen for two days or progeste-
rone subsequently for two days.

In another series of investigations the ovariectomized rats were treated
with 17-beta-estradiol for two days in a dose range of 1.0-10.0, 0-50 pg. The

y13
Cd, :11y10'8 M capacity, : 450 fmol/mg protein
Cd2:0.8y10°8 M capacity2 : 302 fmol/mg protein

Fig. 1. Effect of ovariectomy on PG F2areceptors
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K 103

Cd : 06 XI08M  capacity ; 118 fmol/mg protein

Fig. 2. Effect of progesterone treatment on PG F2f receptors

X103
Cd, : 0.7 X109M capacity, : 25 fmol/mg protein
Cd2:09x108M capacity?2 : 310 fmol/mg protein

Fm. 3. Effect of 17-beta treatment on PG F2areceptors

difference between the dose limits examined couod not be established. Con-
sequently, Fig. 3 shows the Scatchard analysis of the experimental data after
a typical estrogen treatment (10 /ig estradiol). The prostaglandin receptor
concentration did not change in comparison to the ovariectomized control
animals, however, a high-affinity, low-capacity binding site, appeared of a
concentration of 25 fmol/mg protein and of an affinity of ~ 0.7x 10-9 M
The dissociation constant of the low-affinity binding site was the same as
that of the ovariectomized control animal.
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Discussion

Our results indicate that PGF2areceptor concentration is influenced by
steroid hormones in the rat myometrium in vivo. In young female animals
after ovariectomy a high-affinity PGF2a binding site was found. The decrease
of angiotensin Il receptor, concentration following ovariectomy has already
been observed, where after castration the amount of the receptors measured
decreased in proportion to the time elapsed [14]. During our experiments,
receptor measurements were made only one week after ovariectomy when the
above decrease was observed. The decrease was probably due to a lack of
circulating steroids, primarily that of the estrogens which manifested also in
the decrease in the mass of the uterus. Following ovariectomy, the plasma
estradiol, estron and progesterone levels of the rat decreased significantly [3].
It is known that estrogens stimulate glucose oxidation and protein, RNA
and lipid synthesis as early as 24 hours after their administration, they in-
crease mitotic activity in the uterus [11]. All these can account for the reduced
binding capacity. Although dose-dependence could not he demonstrated after
progesterone and estradiol treatments, most likely due to a non-adequate
dosage and absorption or to the fact that the required local steroid concentra-
tion is more difficult to be reached in vivo. Similar to previous experience,
an antagonism was observed in the effect of both hormones. Following in vivo
progesterone treatment, the amount of prostaglandin receptors decreased to
about its third without a change in affinity. A similar decrease was noted, if
estrogen was administered two days prior to progesterone treatment. In re-
sponse to progesterone treatment, the progesterone and estrogen receptor
concentration of cytosol is reduced [1] with a simultaneous decrease in the
angiotensin receptor concentration in the rat uterus as a result of an adequate
progesterone treatment [14]. Progesterone, the fundamental effect of which is
to ensure the inactive state of the uterus during pregnancy, exerts its effect
by way of several mechanisms. Perhaps the most important of them is the
reduction of the amount of hormone-specific receptors (oxytocin, alpha-
-adrenergics and prostaglandin) playing a role in almost all smooth muscle
contractions. The decrease of receptor concentration may imply, at the same
time, the decrease of sensitivity to uterotonics which is supposed to he the
biological effect of progesterone [13, 15, 17]. Estrogen treatment is of an
opposite effect, increasing, in general, the amount of receptors (estrogen,
progesterone, angiotensin) mostly dose-dependently. Nevertheless, a decreas-
ing effect was also observed since estrogen treatment may also inhibit the
uterine protein and DNA synthesis [16]. Subsequent to permanent estrogen
treatment, the formerly increased receptor concentration may decrease to
the initial value which is explained by the so-called down-regulation or de-
sensitization.
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Estrogens increase the amount of their own receptors and that of pro-
gesterone, as also the receptor concentration of oxytocin and of alpha ad-
renergics. In our investigations, such an effect could not be demonstrated by
in vivo treatment in the rat uterus concerning PGF2a receptors, the appear-
ance of a high-affinity binding site which, in agreement with the biological
effect of estrogen, can increase myométrial contraction.

The effect of ovarian steroids on uterine contraction is fairly complex.
The spontaneous activity, i.e. the coordination of pharmacological responsive-
ness and uterine contraction is individually regulated by the sexual steroids.
Ovarian hormones exert their diverse effects time- and dose-dependently on a
large scale. For the manifestation of the primary effect of estrogens, protein
synthesis is required including also the uterus-contracting proteins and en-
zymes which provide the contractive mechanism with energy. As part of the
complicated mechanism, there is also a change in membrane potential, pace-
maker activity, cyclic AMP level and in several other properties not conside-
red here [6]. The molecular bases of the opposite effects of estrogen and pro-
gesterone are not known. It has been verified by morphological experiments
that the so-called gap-junctions are regulated, beside several other factors,
also by sexual steroids [7]. During pregnancy the contraction of the myomet-
rium and its regulation are still more complex.

In the pregnant rat uterus (following ovariectomy performed on the
17th day) its spontaneous activity in vitro, on the day of labour, was lower as
compared to uteri of sham-operated animals, although the extent of prosta-
glandin release was the same in both groups. If the ovariectomized pregnant
animals were given estrogen treatment on the 19th and 20th days, sponta-
neous uterine activity on the day of labour was of a higher amplitude and in-
tensity as compared to that of the ovariectomized animals. Based on this,
estrogens seem to be fundamental in eliciting spontaneous contraction [5].

The prostaglandin receptor concentration without a change in affinity
is influenced in opposite ways by estrogen and progesterone in the rat uterus.
The prostaglandin receptors of the rat myometrium are, as a consequence,
directly affected by ovarian steroids. These data support our previous assump-
tion that, during pregnancy and labour, sexual steroids play an essential role
in the contractive mechanism of the myometrium partly in the regulation of
receptor concentration and partly in that of the contraction mechanism
(gap-junctions, enzymes, calcium concentration).
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Wird die Konzentration der PGF. Ale-Rezeptoren
des Myometriums durch die Steroidhormone beeinflu3t?

F. Lintner,F. Hertelendy und B. Zsolnai

Die Uteruskontraktionen weiden in bedeutendem MaRe durch die Steroidhormone
geregelt. Die vom Standpunkt der Uteruskontraktionen wichtigen Rezeptoren (Oxytozin,
Alpha- und Beta-Adrenerge) stehen ebenfalls unter dem EinfluB der Steroidhormone.
In vorliegender Arbeit wird Uber die in vivo Untersuchung der Steroidregelung der
P G F 2Aplia-Rezeptoren berichtet. Bei der Ratte hat sich unter Wirkung der Ovariektomie
die Konzentration der PG F2Apha-Rezeptoren ohne Anderung der Aktivitat signifikant
verringert. Der in vivo Progesteronbehandlung zufolge verringerte sich die PG F2Apha-
Rezeptor-Konzentration, ohne Anderung der Affinitdit um ein Drittel. Durch die in vivo
Ostrogenbehandlung wurde die PG F2Apha-Rezeptorkonzentration im Vergleich zu den
Kontrollen nicht geéndert, es erschien aber eine Verbindungsstelle mit groBer Affinitat
und kleiner Kapazitdt. Im Laufe der Versuche konnte nachgewiesen werden, daf die
P G F 2Aipha-Rezeptoren des Rattenmyometriums in vivo durch die Steroidhormone
geregelt werden.
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BnusoT M cTeponaHble TOPMOHbI Ha KOHUeHTpauuio PGF2a
PeLenTopoB B MUOMETPUM

®. JIMHTHEP, ®. XEPTEJIEHOW n B. XXOJIHAU

CoKpalLLeHVsi MaTKU B 6ObLLON CTEMEHW PEryIMpyoTCst CTEPOMAHBIMM FOPMOHaMK. Bax-
Hble C TOUKW 3pEHUST COKPALLIEHUS] MATKU PeLIenTopbl (OKCUTOLMHOBIE, anbta- 1 beTa-aapeHeprut-
UECKVie) TaKKe OKa3blBalOT B/IMAHME Yepes CTepOMHbIe FOPMOHbL. B HaCTOsLemM COOBLLIEHMM
M3naraloTcsl pesynbTaTbl UCCIIEAOBAHUIA PErynsiLyu, OCYLLECTB/ISIEMOI MOCPeACTBOM MpOCTa-
FNaHAVHOBbLIX PeLenTopoB (PGF23). Y KpbIC, MOA B/MSHUEM OBapUAKTOMMUM, KOHLIEHTpaLus
PELIENTOPOB JOCTOBEPHO YMEHbLUMNACH MPW OTCYTCTBIM U3MEHEHNIA adinHHOCTU. B pesynbTare
BO3AE/CTBMS NPOrpecTepoHa in vivo, KOHLEHTpaLWs NpocTar/iaHAYHOBbLIX PeLenTopoB (PG F2a)
YMEHbLUM/IACh HA OfHY TPETb Y XKMBOTHbIX C YAATEHHBIMW SMYHKAMU 10 CPABHEHMIO C KOHT-
pO/bHbIMY, 6e3 M3MeHeHUsl adpuHHOCTU. Bo3gelicTBUE B YCMOBUSAX in vivo 3CTPOrEHOM He
VM3MEHSII0 KOHLIGHTPALWIO PELIenTopoB PGF2ankha Y KPbiC C OBapUAKTOMME MO CpaBHEHMIO
C KOHTPO/IbHBIMM, HO MOSIBU/IOCH MECTO CBSI3W C BbICOKO/ aMHHOCTBIO M MasIOl EMKOCTBIO.
B CBOMX 3KCMEpUMEHTaX HaMm YAasioch BbISIBUTb PETYNIILMIO in vivo PeLenTopoB PGF#& Muo-
MeTPUST KPbIChl Yepes CTepouaHbIE TOPMOHBI.
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Management and Care
of the Precanceroses of the Stomach
in the 11-Year Material of our Clinic
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School, H-1082 Budapest, Ullgi at 93, Hungary

(Received: June 26 1987)

The present paper surveys over the past 11 years the cases of the
endoscopic laboratory of our clinic which, according to criteria accepted all
over the world, were considered as precancerous states of the stomach. According
to the authors’ experience, an advance in the management of malignant diseases
can only be expected by referring to operation the cases in their early stage, if the
examination and regular control of the patients are carried out with the predispo-
sing factors being considered by a team involving the surgeon, endoscopist and
pathologist.

The currently routine endoscopic examination of the upper gastro-
intestinal tract has provided an opportunity for the early detection of the even
currently only surgically treatable gastric cancer thereby increasing the chances
of recovery. Similarly routine endoscopy with the simultaneously performed
serial biopsies plays a decisive role in the detection and follow-up of the
morphological changes which predispose to the development of carcinoma
and, according to view accepted all over the world, can be looked upon as
precursors to malignant changes.

Patients and Method

At the 3rd Department of Surgery of Semmelweis University Medical
School a well-equipped endoscopic laboratory has been operating for 11 years.
Here not only the patients of the clinic are examined but health service and
control are provided for by neighbouring in — and out — patient depart-
ments. Thus there is a possibility for the evaluation of not only the surgical
patients material proper.

The number of gastrointestinal endoscopies performed between 1976
and 1987 approached 8000. In 0.8% of our cases gastric examination was
prevented by the disease of the oesophagus. In about 10% of the above patient

*Present address: Chair of Surgery, Semmelweis University Medical School.
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material endoscopy was performed during or after gastrointestinal bleeding
or acute endoscopy was made when assessment of the subtler morphological
structures was not possible. Collection of biopsy specimens is expedient only
at a later date at the so-called second-look examination. Biopsy was performed
on account of the capacity and the time-consuming nature of the workup
only when it had been justified by the macroscopic picture, localization or any
other findings.

In evaluating our material the clinicomorphological classification of
Bajtai and Fink [1,9] was taken into consideration. According to it, the pre-
cancerous states of the stomach are as follows.

1. Chronic atrophic gastritis with intestinal metaplasia;

2. Adenomatous polyps of the stomach;

3. Chronic ventricular ulcer;

4. Mucous hyperplasia with giant gastric folds (Menetrier’s disease);

5. Changes arising in the operated stomach;

6. Mucous lesions in pernicious anaemia.

Results

1. In chronic gastritis biopsies were performed in 730 patients. In 95 of
them intestinal metaplasia was detected. These patients are controlled every
year. A ‘relatively’ early cancer was detected in two patients in this group in
whom the tumorous infiltration did not involve the muscles. One of them was
observed after three, the other after six, years’ follow-up. In both cases the
tumour appeared on the greater curvature of the pyloric antrum.

2. Of a total of 8000 examinations 96 adenomatous polyps were found
in 82 patients. Earlier these patients were referred to places where endoscopic

Table 1
Precancerosis pol?)l/%epsc){o%rly Malignancy
Chronic gastritis 730 2
intestinal
metaplasia 95
Ventricular polyp 35 1
(elsewhere 61)
Gastric ulcer 405 15
Hypertrophic gastritis
with mucosal lesion 74 —
Menetrier syndrome 1 -
Operated stomach 58 11
total 646
Pernicious anaemia 3 —
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polypectomy was available or the polyps were removed by surgery if indicated
by their size or morphological appearance. A total of 4 polyps were removed
by operation of which three corresponded to tubulovillous adenoma. It has
been possible to perform endoscopic polypectomy only since three years and,
consequently, the number of such cases is not yet sufficient to draw conclu-
sions. A total of 31 polyps were so removed in 31 patients. Histologically, 21
have proved to be adenomatous polyps, while 10 tubulovillous adenomas.
Malignancy was found in one surgically removed polyp. The latter case is
reviewed in more detail also for its other interesting aspects.

Case Report

A. Sch., a 73-year-old female patient was admitted to the 4th Depart-
ment of Medicine of the Istvan Hospital in October 1986 for symptoms of an
acute inability of gastric emptying, with colicky pains localized to the upper
abdominal half and for voluminous repeated vomiting. In response to conser-
vative treatment, she rapidly became complaint free. X-ray performed one or
two days later revealed in the antrum a polypoid structure, almost of the size
of a tennis-ball, which migrated, due to the patient’s change of posture, either
into the fornix or the duodenal bulb. The biopsy, then the repeated gastric
X-ray (Fig. 1) unambiguously disclosed a nut-sized polyp with a long pedicle
on the junction of the corpus and the fornix. Another, and still bigger one of
the same surface but of a wide base was located in the middle third of the
stomach on the lesser curvature. The pedicled polyp was removed by a dia-
thermic loop (Fig. 2) and biopsy was performed from the other. Both proved
to be adenomatous polyps. In the pedicled polyp removed in toto there was no

Fig. 1. Double contrast study of the stomach. The pedicled polyps arising in the fornix and
those of a wider base localized on the lesser curvature of the corpus are well discernible
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Fig. 2. Endoscopic polypectomy with the GIF-type 2 device

evidence of malignancy. It was obvious that complete removal of the other
polyp was also necessary, therefore after preparation, the wide-based polyp,
the size of a baby’s palm, was excised in gastrotomy in the patient with several
associated diseases. Histology revealed the carcinomatous change of the base
of the polyp (!) Control endoscopy and biopsy with negative results were per-
formed three months later in the patient with a complication-free recovery.
3. Endoscopy has disclosed ventricular ulcers in 405 patients in the past

11 years. Hundred-forty-five of them were operated for acute recurrent bleed-

Fig. 3. Macroscopic picture of an endoscopically removed polyp

Acta Chirurgica Hungarica 30, 1989



J. Faller et al. : Management and Gare of the Precanceroses of the Stomach 123

Fig. 4. Relatively early stump carcinoma developing after Billroth Il resection involving
the mucosa. The surgical specimen

ing [49] or ulcer refractory to a 6 to 9-week conservative treatment. Sixty-
-eight patients did not recover after a short conservative treatment hut their
general state was so poor that endoscopic observation and control by biopsy
were decided upon or the patient was referred for operation.

In 9 patients biopsy, while in six the histology of the surgical specimens
verified ulcer carcinoma. Naturally, patients whose X-ray had revealed ulcer
or this was assumed on the basis of the macroscopic picture but histology dis-
closed some other but not ulcerous carcinoma, were not included in this group.

4. In several cases, mucous folds (hypertrophic gastritis) thicker than
usual were encountered. Biopsy in these cases was only made in loss of epi-
thelium over the mucosa. Histology did not reveal malignancy in any of the
cases and the control indicated intact mucosal surface in all instances.

In our own case [6], gastroscopy was made in the young male patient
after a haemorrhage inducing shock. Extremely thickened, vulnerable mucous
folds were found. Histology did not disclose malignancy but the gastritis with
huge folds—Menetrier’s disease—was proved. Gastrectomy was performed at
an elective time.

5. In the recent 11 years, a total of 645 gastric stumps have been exa-
mined. Histology verified the development of carcinoma in 11 gastric stumps
operated according to Billroth Il. In 8 of them already the macroscopic
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picture was indicative of malignancy. In 50 cases, tissue samples were collected

for an anastomositis more marked than usual and a negligible mucosal defect,

of which three proved to be carcinomas (Fig. 4). The latter were all early cases

[14] and operable, while three of the former 8 cases were operated in an in-
operable stage. The first operation of patients with stump carcinoma had been

4 to 36 years earlier. In one-third of the cases resection for ulcer had preceded

the development of stump carcinoma by 15 to 18 years.

6. Only three patients with documented pernicious anaemia were ex-

amined. Their biopsies revealed mucous atrophy without malignant transfor-
mation.

Discussion

Among the precancerous states of the stomach, as regards their signi-
ficance and frequency, by all means chronic ventricular ulcer is to be mentioned
in the first palce. Although the relationship between gastric carcinoma and
chronic peptic ventricular ulcer is a matter of controversy also today, we [7],
in concert with authors in Hungary [1, 8] and the Editorial Report of the
British Medical Journal [13], believe that of the patients at risk, just this
group can be regarded to be the one in need of the strictest control. Also
conservative treatment, of gastric ulcer verified by biopsy (!) is looked upon,
to some extent, to be risky and can be recommended to be continued only
for some weeks. Unless marked regression or complete recovery occurs after
6-8 weeks of intensive medication, operation is justified. It is obligatory to
perform the endoscopic examination and a series of biopsies of the gastric
ulcer detected by X-ray. Biopsy can be omitted only in the case of acute
haemorrhage.

Sample collection of 405 patients with ventricular ulcer was made in
527 cases of which carcinoma was unexpectedly detected in 15 cases. This
implied a 4% carcinoma incidence rate in this group, which is 6.5 times higher
than the incidence rate of gastric cancer of the average population. It is neces-
sary to follow up and control ulcer patients up to their complete recovery, and
immediate control on repeated appearance of gastric complaints is indispens-
able.

Another important patient group is the one having undergone gastric
operation for ulcer. As to the development of gastric cancer, those with a
gastric stump operation according to Billroth Il are supposed to be at risk.
Doneloff [4, 5] and Nichols [15] consider the incidence rate of cancer 2 to 6
times higher in the operated stomach than in the intact one. The incidence rate
of the development of cancer increases about 5 to 15 years after resection.
Therefore, it is necessary 5 years after gastric resection to refer the patients
to regular yearly controls or to perform double contrast study of the gastric
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stump. Thanks to this follow-up strategy, in three patients early-stage gastric
cancer could be detected in the gastric stump. The examination of 645 gastric
stumps revealed malignancy in 2% which is a three times higher morbidity
rate than the usual one. Except for one case, the resections had been made
more than 10 years earlier.

According to the overall statistics of Crespi [3] and Figus and Simon [8],
in chronic atrophic gastritis in patients with hypo- or achlorhydria, the
number of glands in the stomach decreases considerably or is missing occasion-
ally. The gastric mucosa is replaced by acini resembling the glands of the small
intestinal mucosa. After 20 years of follow-up malignant change occurs in 10%
of these patients, while in the normal population—during a similar observa-
tion period—only in 0.6%. Intestinal metaplasia was found in 95 out of 730
chronic gastritis patients (i.e. 13%). In the relatively short (maximum 10
years’) follow-up period, 2.1% of these latter were found to show cancer deve-
lopment. More than half of our cases were, however, not followed up even for
5years. It can be extrapolated that during the 20-year follow up of the whole
patient material a 10% incidence rate would prevail also in our patients, a
rate reported on in international statistics. Consequently, the yearly control
of the patient group seems to he by all means justified [16].

Blackstone [2], King [11] and Seifert [18, 19] analysed in their work the
cases of more than 1000 patients with adenomatous gastric polyp. Ten per cent
of the polyps were removed surgically, the other by the endoscope. Five per
cent of those, 2 cm or more in diameter, proved to be histologically malignant.
In cases where endoscopic removal was not complete, the tumour cells were
situated in the peduncle or near the surface of the incision, operation was
indicated. The type of operation, if biopsies performed in the environment
had not been pathological, can be excision in toto. Gastric resection gastrec-
tomy can be considered only in extensive polyposis or in case of an extremely
large sessile polyp [12].

Due to an earlier lack of technical facilities, the number of gastric poly-
pectomies is relatively modest. In the period when the conditions of endoscopic
polypectomy had still not been provided, according to the up-to-date view,
the detected gastric polyp cases were not biopsied but were referred to insti-
tutes where in toto endoscopic removeal was possible. We got feedback relat-
ively rarely and so these cases could not be included in to our present mate-
rial. The only case of malignancy during the 31 polypectomies of 25 patients
was not assessible statistically because of the relatively low number of cases.
It seems, however, justified by all means to remove the gastric polyps in toto,
considering also the literary data [2, 11, 12, 14, 18, 19]. Our case reported in
detail allows to draw several conclusions. On the one hand, it proved that two
polyps of almost the same surfaces can have different histological characters
in the same patient. That is why each seemingly similar polyp has to be re-
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Fig. 5. Endoscopic picture of gastric polyposis by the JFB-type 2 device

moved, and it will not suffice to make the histological study of a polyp in a
given case. In extensive polyposis (Fig. 6), where obviously only some polyps
can be removed by the endoscope, resection is the method of choice. In patients
at a considerable risk and of a poor general condition, endoscopic polypectomy
performed in several steps can be considered with the removal of 3to 6 polyps
on one occasion. Another message of the reviewed case was that a long-ped-
icled polyp can be drifted into the bulb by the peristaltics which may cause
an obstructed passage.

Menetrier’s syndrome and pernicious anaemia were rare findings during
our study so we can not comment on them.

Scharschmidt [17] collected 120 cases of giant hypertrophic gastritis
(Menetrier’s syndrome). He observed some degree of malignancy in 10% of the
cases. It should, however, be noted that these cases were operated relatively
early for other severe complications of the disease such as electrolyte and pro-
tein loss and bleeding [6].

?amchek [20] detected gastric tumour in 10% of the fairly large number
of necropsies of patients with pernicious anaemia. According to him, carcinoma
was due to achlorhydria. Others, like Hoffmann [10] do not agree with this.

One of the most strenuous but, at the same time, most promising tasks
of the endoscopic laboratory is to control patients. Our experience, in agree-
ment with the opinion of other teams studying a larger material, shows that
a team including a surgeon, endoscopist and pathologist can hope for curing
the malignant disease of the stomach more effectively than at present because
of operation of cases detected earlier.
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Behandlung und Betreuung der Magen-prékanzerosen
im 11j&hrigen Material
der Klinik

J. Faller, |. Sugar, F. Jakab, J. Mohacsi und P. Ondrejka

Analysiert werden jene Félle des seit 11 Jahren in Betrieb stehenden endos-

kopischen Laboratoriums der Klinik, die laut der in aller Welt anerkannten Auffassung
als Prdkanzerdosen des Magenkarzinoms betrachtet werden kdnnen. Die Erfahrungen
sprechen dafir, daR in der Heilung der malignen Magenkrankheiten — durch friithere
chirurgische Behandlung der Patienten — nur dann ein Fortschritt zu erwarten ist, wenn
das aus Chirurg, Endoskope und Pathologe bestehende Team die aktuellen Unter-
suchungen unter Berucksichtigung der pradisponierenden Faktoren durchfuhrt und die
Patienten regelméRig kontrolliert.
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MleyeHune npeKapumMHo3a Xenygka no WM-neTHUM MmaTepuanaM Halleit
KITUHUKN

N. ®ANINEP, W. LUYTAP, ®. SKAB, KO MOXAUM u M. OHAPEVKA

ABTOpbI WCCMEOBa/IN Te Cflydau, OTMeueHHble 3a 11-7eTHWIA Mepuof AesTeNbHOCTY
3H[OCKOMMNYECKO N1abopaTopun B Halleil K/MHWMKA, KOTOPbIe, COr/IAaCHO MPUHSTOMY BO BCEM
MUPE MHEHWIO, MOXKHO CHMTATb MPEKapLIMHO30M XXenyaKa. Kak NoKasbIBaeT HaKOMeHHbI MMM
OMbIT, LLAr Brepes B JIEYEHUN 3/T0KAUECTBEHHbIX 3a60/1€BaHUI XesyaKa MOXHO OXUAATb /1LLb
TOrja — MOCPEACTBOM OMepauumii B paHHeli cTagum 3abosieBaHvsi, — eciv pabouast rpynna,
COCTOSILLAS 13 XMpYpra, Bpaya, NPOM3BOASILLEr0 3HAOCKOMMWIO, W NaTosiora, NPUHUMasi BO BHU-

MaHWue npejpacnonararowine (*)aKTOpr BbIMNO/IHAET aKTya/lbHble NCC/IEAOBAHNA N OCYLLECTBAET
perynsapHoe Ha6ﬂ|0,quVIe 3a COCTOSIHMEM 6ObHOrO.
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I. General Characteristics of the Copper-containing IUD
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As a first part of their series, authors discuss the clinicopathological prob-
lems of the tissue effects of copper-containing IUDs. They stress the possibilities of
local injury caused by copper ions which play arole in enhancing the contraceptive
effects.

on experience obtained so far, the clinicopathological problems
of copper-containing 1UDs are discussed. The occurrence in their direct vicinity
of the effects which can be followed morphologically are surveyed. In the
present paper the general characteristics of the copper-containing 1UDs are
dealt with.
According to their material and effect, two main types of IUDs are
distinguished.

1 Inert devices made of a tissue-compatible material and/or a neutral
metal,

2. Bioactive plastic devices medicated with some biochemically active
additives.

The local effect of the devices on the endometrium not affecting its
cycling function depends on the material of the device, on the contacting
surface between the device and the endometrium (the size of the surface and
the nature of the contact). In the tissues around the IUD, changes due to a
sterile inflammation or foreign body effect can be observed (accumulation of
macrophages and leukocytes which can become chronic subsequently). That
bacterial effects do not play a role is proved by the fact that in experimental
animals grown in a germ-free environment, the same reaction, i. e. sterile
inflammation, is induced by the 1UD.
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Beside the physical, chemical and biological relationships between the
surface of the device and the endometrium, the contraceptive effect can be
further enhanced by chemical and biochemical methods [4].

Zipper et al. were the first to observe that among metals studied (Ag, Cu,
Mn, Sn), even traces of cytotoxic copper exert a strong contraceptive effect
[5, 7, 24, 25, 26, 27, 29].

Their observation was utilized in a new bioactive generation of IUDs, i. e.
the device was provided with a thin copper wire coil [2, 17, 18, 20, 21, 22, 23,
25], and later a cylinder-jacket made of copper plate of a copper surface of
200-380 m2 The local effect of copper has also been confirmed by the neutron
activation (serum, cervix mucus, endometrium) measurements of Orojan [19].
The decrease in the copper content of Copper T 200 with time was followed by
Turay [28] by his polarographic method.

The oxidation of copper depends on several factors in the uterus (such as
acid-base equilibrium, concentration of amino acids, oxygen level, amount of
secretion, quality and size of the copper surface). A large copper surface is
considered to be favourable. Dissolution of copper is explained by Kosonen [12]
by the fact that copper is first oxidized on the surface of the wire then black
copper oxide is dissolved by the amino acids of the uterine fluid.

According to Mensing [14], in the uterine fluid, i. e. a solution containing
ions, metals have an electric field of force which may cause a change in pH.
Consequently, the activity of pH-sensitive enzymes also changes. On the
examination by the Kremer test of cervical mucus formed while using copper-
-containing (’copper’)devices, Orojan [17] found that a fairly small amount of
copper ion blocks spermatocytes. According to Koch [9], copper inhibits
transtubal sperm migration preventing zygote-formation. The presence of
copper considerably enhances the effectiveness of devices made exclusively of
plastic.

Copper is oxidized in utero, it is blackened and later on a moth-hole-like
erosion and fragmentation of the wire are notable. In utero copper corrosion is
dealt with in detail in the papers of Kosonen [10,11, 12]. In the months follow-
ing insertion, copper release from the wire of the IUD is 1.6-4.7 /xmol/d (100-
-300 /rg/d), however this value decreases rapidly and after 3 to 5 months the
value of 0.16-0.63 imiol/d (10-140 ug/d)is hardly diminished. A recent report of
Chantier et al. [3] contains similar data for the Gravigaard device, i. e. the
speed of copper release decreases exponentially with time, while during the
average 41 months time of use the amount of copper per IUD decreases from
1.4 to 11. mmol. First organic material contacts the copper surface, forming an
incrustate on it, followed by calcium salts. All these influence Cu2+ release, the
electrochemical corrosion of copper. After the initially high copper release, the
copper surface accessible to bio-oxidation is rapidly reduced independent of
how much copper is retained on the device. In view of this, Elstein [5] arrived

Acta Chirurgica Hungarica 30, 1989



K. Patai et al. : Problems of the Local Tissue Effect of the Copper-releasing lUD 8 131

at the conclusion that calcified lUDs should be replaced after two years or they
should be left in the uterus for more than three years [1]. The in utero corrosion
of the copper wire can be so marked that the wire is broken to pieces [15].
To prevent this fragmentation, first the wire diameter was increased to 0.25
then 0.3 mm (Multiload 250), then in utero a 0.1 mm thick non-corrosive silver
thread (Nova T) was introduced into the wire in the hope that silver prevents
its fragmentation and thereby the device can be used for at least six years

11. 13;.
Theoretically, copper dissolution is accelerated if uterine fluid reaches

silver, namely in heterogeneous alloys the electrochemical dissolution of copper
of a lower potential is more rapid than that of pure metal. These earlier obser-
vations have been summarized in this paper to review the results of our further
investigations concerning the several unknown effects of copper ions useful for
contraception as compared to our earlier observations.

Later, the detrimental effect due to copper-containing IUDs undoubtedly
useful from the point of view of contraception will also be presented.
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Klinikopathologische Probleme der lokalen Gewebewirkung kupferhaltiger
intrauteriner Instrumente (IUI). 1 Allgemeine Charakterisierung der kupfer-
haltigen 1UI (Klinische Studie)

K. Patai, |. Balogh und Z. Szabvas

Im ersten Teil der Studienserie finden die klinikopathologischen Probleme der
Gewebewirkung der kupferhaltigen Instrumente eine Besprechung. Damit im Zusammen-
hang wird auf die Mdglichkeit der durch die Kupferionen verursachten lokalen Schéadi-
gungen aufmerksam gemacht, die in der Intensivierung der Antikonzipientwirkung eine
Rolle spielen.

KnnHukonaTonornyeckne npob6semMbl MOKaSIbHOrO0 BO3AEWCTBUS Ha TKaHU
MeAbCOAEPXKaLLEro BHyTpMmMaTo4dHoro cpeactesa (LUE = BMC)
I. Obwas xapaKTepucTuka cogepxkaliero megb BMC
(KNMHMYecKoe unccnegoBaHue)

K. MATAN, . BAN1OI" n 3. CAPBALL

B MepBoM COOGLLEHNM CBOEI Cepui aBTopbl 06CYXJAI0T KIMHUKOMATONIOrMYeCKye Mpo-
6/1eMbl TKaHEBOrO [1ECTBMS BHYTPUMATOUHLIX CPEACTB, COAepXalX Meab. OHM obpalaroT
BHMMaH/e Ha BO3MOXXHOCTb BbI3bIBaHUS MECTHbIX MOPaXKeHUI 1OHaMW MefM, KOTOpble MrpaioT
pO/ib B YCW/IEHUM MPOTMBO3a4aTOMHOMO AENCTBUS.
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Il. Electron-microscopic Study of the Endometrial Scraping
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For assessment of the tissue effect of copper-containing IUDs routine
electron microscopic study was made of the endometrial scrapings. It was estab-
lished that there was evidence of severe, degenerative changes not only on the
IUD but also in the endometrial cells and, occasionally, also in the muscle layer of
the uterus. These were characterized by pyknosis of the endometrial cells and
alterations of the intracellular components. In this material of the study of 22
endometrial specimens obtained from beside IUDs, relatively few microtubuli were
found in the endometrial cells. The changes seemed to be too severe to be ascribed
to a sterile inflammation. The sporadic changes in the endothelial cells were found
to be non-specific.

1 he ultrastructural study of the endometrium surrounding an IUD has
started simultaneously with the first insertions of the devices [1, 3, 4]. The
interpretation of the results of early electron microscopic studies has not been
critical enough in the early phase. The changes detected were directly associated
with 1UD. Cellular damage connected with sample collection was only rarely
considered and the erythrocytes found were evaluated as evidence of haemor-
rhage due to IUD. The present investigations were aimed at the electron
microscopic study of 22 specimens of endometrial scrapings from areas close to
IUDs performed for bleeding, to establish whether the subcellular changes were
responsible for the appearance of clinical symptoms.

Material and Method

The 22 specimens of endometrial scrapings adjacent to 1UDs collected for
bleeding were studied electron microscopically. Fixation was made by im-
mersing them into 2.5% glutaraldehyde (buffered by cacodylate), then the
material was postfixed in 1% osmium tetroxide. Following dehydration and
embedding, the ultrathin sections (Reichert U OM2 ultratome) stained with
toluidine blue were used for orientation to exclude the mechanically destroyed
cells from the evaluation. The ultrathin sections were studied by a JEOL 100 B
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electron microscope (Central Electron Microscopic Laboratory of Semmelweis
University Medical School) at an accelerating voltage of 60kV.

The duration of the use of the IUD was 1, 3 and 6 years, the age of the
patients ranged between 19 and 36 years.

Results

The electron microscopic patterns of the 22 specimens of endometrium
adjacent to IUDs did not differ from each other. There were severe pyknotic
changes in the endometrial cells, which were characterized, beside nuclear
changes, also by lipofuscin granules, lipid droplets, mitochondrial impairment
and occasionally by the appearance of smaller amounts of microfilament bun-
dles (Eigs. 1-4). In the immediate vicinity of endometrial cells, closely connected
to them, connective tissue cells were present as a partial phenomenon of cellular
reparation (Figs. 5-8). Erythrocytes were rarely detected in the destroyed
cells (Fig. 7). As a matter of course, extracellularly, several erythrocytes were
present in the scrapings.

Discussion

In this material 22 specimens of endometrial scrapings collected for
bleeding were processed electron microscopically. The specimens were obtained
by routine curettage, which in itself can be associated with the direct damage
of the endometrial epithelium as well as of the damage of the tissue adjacent to
the device. Therefore, for orientation, semithin sections were used and the
mechanical damage associated with curettage was excluded from the evalua-
tion. As a matter of fact, acute cellular damage and acute necrosis were ignored.
Beside the normal endometrial cells, the presence of an endometrial cell of a
markedly pyknotic nucleus, occasionally with increased electron-density was
characteristic in all 22 cases. Beside the endometrium in its immediate vicinity,
signs of tissue reparation were apparent. The endothelial cells contained several
osmiophils, intracellular structures surrounded by membrane, glycogen
granules, lipid droplets, lipofuscin, damaged mitochondria and, occasionelly,
widened sacs of endoplasmic reticulum, and microtubules. Since sample collec-
tion itself causes bleeding, the presence of erythrocytes was considered to be
pathologic if they had already been organized or were closely connected with
the cells.

Several inflammatory cells were also noted. Compared to date in the
literature [1, 3, 4], relatively few microfilaments were found in the cells.
Muscle changes in the endometrial muscle itself were also rarely found, which
support the optimal pressure exerted by the device [2]. Vascular changes were
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Figs. 1—4. Pyknotic endoscopic cells. Electron microscopic study of the endometrial
scrapings. In the cells, lipofuscin (If), dilated rough endoplasmic reticulum (rer), mito-
chondrial (m) impairment and relatively few microfilaments (f) were found, X12.000
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Figs. 5—6. Jn the reparation tissue, close to the device, connective tissue cells appeared,
Fig. 5: X9600, Fig. 6: X 12.000
Fig. 7. Erythrocytes in the destroyed cells (rbc), X18.000
Fig. 8. Pyknotic endometrial cell with destroyed mitochondria, X9600
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detected only due to IUDs having been used for a long time in the uterus and
causing complaints. These changes however, were non-specific in the endothelial
cells and could have been caused by the effect of copper ions but also as a
partial phenomenon to inflammation or connective tissue reaction.

It is of common knowledge that any kind of tissue-compatible metal or
any other foreign body in the organism may trigger a defense reaction which
induces connective tissue formation [2]. In the case of IUDs, the signs of
sterile inflammation could be observed with various degree of changes of the
endometrial cells. These changes seemed, however, to be graver and, in our
opinion, could not be solely ascribed to sterile inflammation. Therefore,
investigations were made for the ultrastructural cytochemical visualization of
copper ions.
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Klinikopathologische Probleme der lokalen Gewebewirkung eines kupferhaltigen
intrauterinen Instruments (IUl). 2. Elektronenmikroskopische Untersuchung
des Gebarmuttergeschabsels

K. Patai, |. Balogh und Z. Szarvas

Im Interesse der Auswertung der Gewebewirkung der kupferhaltigen intrauterinen
Instrumente wurde das Gebdrmuttergeschabsel elektronenmikroskopisch untersucht.
Nebst den, auf dem 11Ul beobachtbaren Inkrustaten waren in den endometrialen Zellen
und fallweise auch in der Muskelschicht der Gebdrmutter, schwere durch die Pyknose der
Endometriumzellen und die Verdnderungen der intrazelluldren Bestandteile charak-
terisierte degenerative Verdnderungen nachzuweisen. Im Material waren anléBlich der
Untersuchung der neben den intrauterinen Instrumenten liegenden Gebédrmutterschleim-
haut-Abschnitten in den endometrialen Zellen relativ wenig Mikrotubuli vorzufinden.
Die Verédnderungen schienen schwerer zu sein dazu, daB sie allein mit einer sterilen
Entziindung zu erkldren gewesen wéaren. Die in den Endothelzellen fallweise gefundenen
Verdnderungen zeigten keinen spezifischen Charakter.
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KnnHukonaTonornyeckme npobnembl /I0KasbHOM0 BO3LENCTBUSA Ha TKaHU
MefbCofepKallero BHyTpumatoyHoro cpeactea (LUE = BMC)
Il. SNeKTPOHHO-MUKPOCKOMUYeCKoe uccnefoBaHMe MaTOYHOro cockoba

K. MATAH, . BAJIOI" n 3. CAPBALL

[Ns oueHKM BO3LENCTBUA Ha TKaHW BHYTPUMAETOYHOrO CPeAcTBa, COAEPXallero Mefb,
aBTOPbI MPOBEN PYTUHHbIE 3/IEKTPOHHO-MNKPOCKOMUYECKIE UCCEA0BAHNS COCKOG0B CrM3NCTOM
MaTKW. YCTaHOBWU/W, YTO He TOSIbKO Ha BHYTPYMATOYHOM CPELCTBE, HO U B KETKAX SHAOMETPUS,
a UHOTJa 1 B MbILLEYHOM C/10e MATKN 06HapYXXMBa/IUCh TSAXESblE U3MEHEHUSA [ereHepaTyBHOrO
TVNa, KOTOPbIe XapaKTEPN30BA/INCb MUKHO30M K/ETOK 3HAOMETPUS, N3MEHEHUMSAMM BHYTPUKITE-
TOUHbIX BKJIOYeHW. [py mccnefoBaHUM MaTOYHOW CM3UCTOM 0Koso 22 BMC 6bu10 06Hapy-
YKEHO B K/IETKax 3HAOMETPUSA OTHOCUTENIbHO Masloe KO/IMYECTBO MUKPOKaHasbLEeB. Vi3MeHeHus
KaXXyTCA C/MLLKOM TSKENbIMU, YTOObI MX MOXHO Obl10 00bACHWUTL MPOCTO CTePU/IbHBIM BOCMNa-
neHvieM. VI3MeHeHVsl, 06HapyXXeHHbIe B HEKOTOPbLIX C/IyYasaX B 3HAOTENIMASIbHBIX K/ETKax, C4u-
TaloTCA He UMEKOLLVIMM CreLNYECKOro XapaKTepa.

Acta Chirurgica Hungarica 30, 1989



Acta Chirurgica Hungarica, 30 (2), pp. 139—144 (1989)
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The clinicopathological problems of the tissue effect of copper-containing
IUDs are discussed. In the third part of their series, authors present the cyto-
chemical analysis of the endometrial scrapings. For the investigations, dithizone,
salicylaldoxime, rubeanic acid as well as dimethylglyoxime were used. The reaction
precipitate, the copper dithizone complex, could be visualized partly intra-
cellulary and intramitochondrially and partly interstitially. The technical problems
of copper demonstration are also dealt with.

It has been a long endeavour of clinical cytochemistry to be able to
demonstrate in the normal and pathological processes, the site of enzyme
functions, the permeability disorders as well as the foreign materials accumula-
ting in the cells. 1t can be stated, in general, that for the cellular localization of
the various enzyme functions, only an adequately pretreated, incubated and,
sometimes fixed material is suitable (depending on the sensitivity of the en-
zyme). This basic requirement is, in most cases, not met by the surgical prepara-
tions, since, depending on the nature of the material, its placing in the appropri-
ate medium (or its fixation) cannot be ensured during sample collection.
Consequently, improved technical facilities are required as compared to tradi-
tional electron microscopic sample collection. In the electron microscopic
and/or electron microscopic-cytochemical study of the endometrial scrapings,
fortunately enough, it is possible to perform the preparative process im-
mediately. Nevertheless, critical evaluation is also of prime importance.
In our material the cytochemical demonstration of copper ions in the endo-
metrial scrapings was attempted.

Material and Method

From the endometrial scrapings discussed in detail in the second part of
our series, beside electron microscopic studies, the material fixed in 2.5%
glutaraldehyde (dissolved in 70% ethanol) was treated by dimethylglyoxime,
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salicylaldoxime, rubeanic acid as well as by dithizone for 5 min, then it was
postfixed in 1% osmium tetroxide. The reaction precipitate was examined by
X-ray diffraction and energy-dispersive analysis.

Results

Electron-dispersive metal-dithizone complexes were found in the
endothelial cells of the scrapings (Figs. 1, 2, 3, 5, 6) intracellularly and in-
tramitochondrially, in between the cells interstitially (Figs. 1, 6, 6), as wellasin
the connective tissue cells (Figs. 4, 8) in the material adjacent to the copper coil.
The complexes could not be detected by dimethylglyoxime, salicylaldoxime or
rubeanic acid.

Discussion

For the detection of trace elements, various materials have been used for
a long time [14]. They have been demonstrated electron microscopically
quite recently. The histochemical detection is aimed chiefly at demonstrating
a large amount of extracellular copper. In a ligh microscopic magnitude,
beside haematoxylin, ammonium sulphide, potassium ferrocyanide, hydro-
bromic acid, ammonium polysulphide, rubeanic acid dissolved in water, p-di-
methylaminobenzylidene, rodanine, diphenylcarbazide, haematoxylin dissolved
in ethanol, sodium diethyldithiocarbamate, rubeanic acid dissolved in ethanol,
silver sulphide, rubeanic acid dissolved both in ethanol and sodium acetate,
benzidene, o-toluidine as well as their combinations were used [14]. The electron
microscopic dimension does, however, exclude several roughly aspecific
reactions from the above series. Dithizone reaction is suitable for detecting
0.03 pg copper. In the literature, the majority of authors agrees that, under
normal conditions, similar to other trace elements, copper ions cannot be
detected cytochemically. In case of pathological, accumulated copper ions,
however, there is a fair chance of detecting copper compounds, precipitate, etc.
of some magnitude higher concentrations.

Control examinations were performed by using various reagents reacting
with other trace elements. No reaction precipitate was observed when applying
salicylaldoxime, rubeanic acid or dimethylglyoxime. In addition, the energy-
-dispersive as well as X-ray analyses of the sample were also performed for
other elements. (It is well known that the material of copper grid renders
impossible the determination of copper in the sample also during energy-
-dispersive analysis, and we had no possibility to use nylon grids. Peaks cor-
responding to other elements were not detected.) On this basis, we feel justified
to assume that in the system examined by us, the reaction precipitate found
was a copper-dithizone complex.
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Fig. 1. Endometrial scrapings. Junction of endometrial cells. Electrocvtochemical study.
The metal—dithizone complexes (arrow) can be seen interstitially, X24.000

Fig. 2. Endometrial scrapings. Endometrial cell. Dithizone—metal complex is seen

intracellularly, X24.000
Fig. 3. Endometrial scrapings. Endometrial cell. Metal-dithizone complexes are noted
intracellularly (arrow) and intramitochondrially (m). In the nucleus (n) there are no
complexes, X12.000

Fig. 4. Endometrial scrapings. Endometrial call and connective tissue cell. The arrow

indicates the metal-dithizone complexes localized intracellularly, X24.000
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Fig. 6. Endometrial scrapings. Endometrial cell. Intracellularly metal-dithizone com-
plexes are noted (arrows), X18.000
Fig. 6. Endometrial scrapings. Endometrial cell. The arrow indicates the metal-dithizone
complexes of intracellular localization, X18.000
Fig. 7 and 8. Connective tissue cells from the region close to the copper coil. Metal-
-dithizone complexes can be seen both intracellularly and inter titially (arrows), X1800 for
both figures
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Detection of cytochemical trace elements has not been made so far in
endometrial scrapings or in a sample derived from tissue adjacent to an 1UD
made of copper. Our material has supported our assumption that a chronic
copper 1IUD while ensuring contraceptive effect interacts with endometrial
cells, i. e. it induces connective tissue formation. Locally absorbed, the copper
ions entering the circulation may influence or block several enzymatic reac-
tions [5, 6, 7, 10, 11, 12]. It was shown by us that in isolated perfusion marked
ultrastructural impairments occur dose dependently in the myocardium which
also change the endothelial cells, the mitochondria of the heart muscle and
probably also the contraction-relaxation mechanism [9]. The present investiga-
tions have supported that, during the increase of the local copper ion flux, the
metal (copper) ions forming a complex with the reagent, dithizone, used by us
penetrate the region around the cells, or the cells themselves. According to our
hypothesis, not only the presence of a device but also copper ions damage the
endometrium. It deserves special attention that a traceful amount of copper
ions entering locally or probably also viathe circulation, may influence other
trace element metabolisms so e. g. the copper-cadmium balance in the kidneys,
liver and intestinal mucosa, the copper-zinc balance, a. o. in the kidneys, liver,
plasm as well as in the breast milk, and the iron, nickel and copper balance in
the liver, the iron, copper and cadmium balance in the erythrocyte, by the
upsetting of which impairments can be triggered in the organism on the basis
of the domino principle [1, 2, 3, 4, 8, 13, 15, 16, 17]. The route by which copper
ions enter the endometrium is still unknown. Intracellular accumulation by
way of direct membrane impairment can also be supposed but even a compe-
titive antagonist mechanism of action on the calcium metabolism cannot be
excluded either, similar to the myometrium. To decide this, still further in-
vestigations are needed (membrane, tracers, labelled copper ion, etc.).
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Klinikopathologische Probleme der lokalen Gewebewirkung kupferhaltiger
intrauteriner Instrumente (IUI). 3. Zytochemische Untersuchung des Gebar-
geschabsels

K. Patai, |. Balogh und Z. Szarvas

Die Arbeit befalt sich mit den klinikopathologischen Problemen der lokalen
Gewebewirkung der kupferhaltigen intratuterinen Instrumente. Im dritten Teil der Serie
wird die zytochemische Analyse der Gebdrmuttergeschabsel dargestellt. Zu den Unter-
suchungen wurden Dithizon, Salizylaldoxim, Rubeansdure sowie Dimethylglioxim
angewandt. Das Reaktionssediment und der Kupferdithizon-Komplex waren teils intra-
zelluldr und intramitochondial, teils im Interstitum sichtbar. In den Zellkernen lieRen
sich keine Komplexe beobachten. Abschliefend finden die technischen Probleme des
Kupfernachweises eine Besprechung.

KnnHukonaTtonornyeckne npob6ieMbl NOKabHOMO BO34eMCTBUS Ha TKaHU
MefbcofepKallero BHyTpumaTtoyHoro cpeactea (IUE = BMC)
I1l. LiMToxmmmuyeckoe uccnegoBaHMe MaTO4YHOro cCocKoba

K. MATAW, . BAJZ1IOI" n 3. CAPBALLI

ABTOpbI 06CYXKAAIT KIMHUKOMATOMOMMYECKME MPo6/ieMbl AeACTBUS HA TKaHW BHYTPU-
MaTOYHbIX CPECTB, cofepyKallmx Meab. B cBoeM I11-M COOGLLEHNM aBTOPbI 3HAKOMSIT C Pe3y/ib-
TaTaMy LUMTOXUMUYECKOTO aHa/IM3a METOUHOMO cockoGa. B 3TuX UCCreoBaHUAX OHW MPUMEHSIIN
OVTU30H, CMLMNA/IBLAOKCUM, PYGEaHOBYHO KUC/OTY M AVMETWIT/IMOKCHM. PeakTUBHBIA 0caaok,
KOMMN/IEKC Meflb-ANTU30H MOXHO BbUI0 YBUAETH OTYACTU BHYTPY KIETOK Y MUTOXOHAPWIA, 0TUaCTV
B UHTEPCTVLMN. KOMMEKChI He 6bUT 06HAPYXXeHbI B KMETOUHBLIX sapaxX. ABTOPbI 3aHUMAKOTCS
TEXHUYECKUMY MPOGeMaMyi 06HAPYXKeHNST Meau.
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Syndrome

T. SzZMOLENSZKY1, B. MARKI, T. Kiss2and K. TROMBITAS3

Ust and 2nd Departments of Surgery, Pécs University Medical School, H-7621 Pécs,
Bem u. 1and Xentral Laboratory, Pécs University Medical School, H-7621 Pécs, Bem J.
u. 1. Hungary

(Received: August 8, 1987)

The vertical and longitudinal ultrastructural changes of the crural muscle
(triceps surae) were studied in a selected patient material of 18 patients suffering
from post-thrombotic syndrome. The transmission and scanning electron micro-
scopic method helped in revealing that the damage had affected the contractile
system, the mitochondria and the endoplasmic reticulum and in addition marked
degenerative phenomena occurred.

It was shown that vertically the impairments of the fine structure were
localized in foci and involved the muscle layers to the same extent. Longitudinally
— distally — the muscle changes displayed an increasingly aggravating diffuse
appearance.

Of the several factors responsible for the development of the pathological
ultrastructural picture, tissue hypoxia and metabolic disorder, as well as a de-
creased microciruclation (hypoperfusion) and chronic inactivity are to be empha-
sized.

I he understanding and interpretation of pathological processes devel-
oping in post-thrombotic syndrome are attempted primarily by the haemo-
dynamic examination of the insufficient venous flow as well as the study of the
metabolic disorders of the muscle tissue [10, 15, 16, 24]. Further progress can
be expected by studying the consequential fine structural lesions arising in the
extremital muscles. Based on them, new vistas can be opened up in conserva-
tive and surgical treatment as well [2, 3, 11, 12].

Formerly, marked ultrastuctural changes in the superficial layers of the
post-thrombotic crural muscle have been demonstrated [20].

Our paper aimed at studying the longitudinal and vertical ultrastructural
damages developing in the crural musculature in patients suffering from post-
-thrombotic syndrome.

Material and Method

Selection of Patients

In the first stage, patients were selected according to the characteristic
symptoms and clinical manifestation of post-thrombotic syndrome.
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In the second stage of the selection, haemodynamic and morphological
examination procedures were applied.

The methods of selection were as follows:

1. Ascending phlebography;

2. Venous occlusive plethysmography.

The technical applicability of both methods and their calculation were
treated in previous studies [20].

The ultrastuctural investigations were performed in 18 patients (11
females and 7 males) with a disease approximately identical in severity (mean
age: 45.6 years).

Electron Microscopy

Collection of muscle samples was made under sterile conditions from
a skin incision of a few millimetres, under local anaesthesia.

a. The examination of the vertical muscle impairment was made from a
specimen taken from the upper third of the triceps muscle of the calf from
depths of 5-6, 10-12 and 20-24 mm.

b. The longitudinal damage was studied hy muscle samples collected
from the upper middle and lower thirds of the leg from a depth of 5-8 mm.

The specimens were processed by transmission (TEM) and scanning
(SEM) electron microscopic techniques.

Transmission electron microscopy. 10-15 mm long muscle pieces of a
width of 2-3 mm were fixed at inactive length or in a slightly stretched state
atraumatically on a hent glass rod. Then the samples were placed in a mixture
of glutaraldehyde and 0.1 m phosphate buffer (pH 7.2) of a ratio of 1to 3, for
two hours. They were then postfixed in a buffered solution of 1% osmium
tetroxide and, finally, after dehydration through graded alcohol, they were
embedded in Araldite. The contrasting of the ultrathin sections was made hy
uranyl acetate and lead citrate. Sections were viewed and photographed under a
JEOL 100 C electron microscope.

Scanning electron microscopy. As compared to TEM, a larger material was
collected which was processed similar to TEM. The fixation was modified hy
placing the samples into glutaraldehyde for 24 hours. After dehydration, the
samples were saturated with Araldite without polymerization. Following
freezing, they were broken then the synthetic resin was dissolved in propylene
oxide. After critical point drying the samples were gold-coated in a vacuum
vaporizer and they were studied under a JEOL 100 C electron microscope at an
accelerating voltage of 20 kV.
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Results

For clarifying the problem, investigations were carried out in two direc-
tions.

a. Vertical muscle damage. The muscle samples collected from all three
depths displayed fine structural lesions. Characteristic changes were shown by
the contractile elements, mitochondria as well as the transversal and longitudi-
nal tubules of the sarcoplasmic reticulum. Interfibrillarily, degenerative
phenomena occurred.

Of the changes of the contractile elements, the impairment of the I-
-segment, i. e. partial, more rarely complete rupture, can be considered to be
characteristic. The A-segments often showed overstretching. The Z-band wid-
ened, became serpiginous and occasionally fragmented (Fig. 1). The myofibrils
were separated by oedema.

The moderate dilatation of the T-tubule system belonging to the sarco-
plasmic reticulum could be considered to be of the same degree for each muscle
layer examined. The subsarcolemmar space was dilated with the appearance of
oedema. The sarcolemma was occasionally fragmented.

Their increase in number, the morphological deformity and the change
of density were characteristic of the mitochondrial damage of all muscle layers.
The development of various forms, ranging from giant round or flattened to
the lobular, small forms, could be due to tissue oedema (Fig. 2). There was
also an intramitochondrial damage, i.e. decrease, in other places, of density

Fig. 1. Muscle sample obtained from a depth of 10 mm. Irregular Z-bands, with moderate
hyperplasia, X12.000
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Fig. 2. Muscle sample taken from a depth of 10 mm. Cumulative polygonal mitochondria.
Accumulation of glycogen granules, X19.000

with rupture or occasional disappearance of the internal lamellar system. Also
amorphous dense granules appeared.

The nuclei were not changed. A characteristic alteration was the accu-
mulation of interfibrillar glycogenic granules in foci. Cumulatively round or
oval lipid vacuoles were seen which often compressed the sarcomeres (Tig. 3).

Hyperplasia separating the myofibrils was present in all three muscle
layers studied.

According to our observations, the impairments detected appeared in
foci, i.e. intact substance could be noted adjacent to the damaged muscle
tissue. Otherwise the changes involved all three muscle layers to the same ex-
tent.

b. Longitudinal muscle damage. The contractile elements, mitochondria
as well as parts of the sarcoplasmic reticulum were severely impaired in the
tissue samples taken from all three regions. Beside them, a marked hyper-
plasia and necrosis appeared.

There was evidence of disorganization in the myofibrils. Along the I-seg-
ment fragmentation and lysis were notable. Beside being extended. The A-
-segments were fragmented and lysis appeared. The Z-bands widened and dis-
appeared. The M-line was serpiginous with the H-zone missing in several
places. Severe interfibrillar oedema was observed.

The already described deformity of the mitochondria became more
accentuated. Intramitochondrially, the characteristic picture showed, beside
the fragmentation of the internal lamellar system and the decreased density
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Fig. 3. Muscle sample taken from a depth of 20 mm. There are several round lipid vacuoles
in between the myofibrils. Dense mitochondria, X20.000

Fig. 4. Impairment of the sarcomere with interfibrillar oedema. Disintegration of the
internal lamellar system of mitochondria, X18.000

of the matrix, the disappearance of cristae (Fig. 4.). Intramitochondrially,
inclusions were noted. The longitudinal and transversal tubules of the sarco-

plasmic reticulum and of the triads were considerably dilated. The subsarco-
lemmar space was filled by oedema.

Acta Chirurgica Hungarica 30, 1989



150  T. Szmolenszky et al. : Lesion of Crural Muscle in Post-thrombotic Syndrome

There was an accumulation of the sharp-contoured, round lipid vacuoles
appearing interfibrillarily (Fig. 5). The glycogen granules were also accu-
mulated.

Fig. 5. Z-band deformity. Lipid vacuoles compressing the sarcomere. Hyperplasia,
X17.000

Fig. 6. Marked hyperplasia with cumulatively occurring polymorphous mitochondria,
X17.500

Acta Chirurgica Hungarica 30, 1989



T. Szmolenszky et al. : Lesion of Crural Muscle in Post-thrombotic Syndrome 151

Fig. 7. Scanning electron microscopic picture with several interfibrillar erythrocytes

As a sign of degenerative change, marked hyperplasia could be seen
replacing the myofibrils in continuous regions (Fig. 6). Adjacent to them, nec-
rotic phenomena could be observed.

The capillary impairment was easily discernible by SEM. Their lumina
were filled with unidentified structures, walls were fragmented and had become
patent to tissue fragments, and ecchymoses developed. Red blood corpuscules
occurred cumulatively in the perivascular space (Fig. 7.). The swelling of the
capillary endothelial cells narrowed the lumen. The severe morphological
picture was indicative of a microcirculatory disorder.

In the nuclei of the muscle cells, the chromatin substance was fragmented.
The nuclei were enlarged and oedematous.

According to our observations, the severity of the fine structural changes
detected increased distally and became diffuse.

Discussion

In the past decades the frequency of diseases due to the venous circula-
tory disorder of the lower limb increased. The pathological picture recognized
only late or an inadequate therapy can by all means contribute to the deve-
lopment of chronic venous circulatory insufficiency. Among others, the
clinical importance of post-thrombotic syndrome is considerable.
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It can be stated that our knowledge concerning the pathophysiological
and haemodynamic features of post-thrombotic syndrome and the morpho-
logical damage of the vascular wall has been considerably enriched [1, 4, 9, 13.
14, 22]. At the same time, there are no data available on the nature, extent and
severity of the fine structural changes.

The ultrastructural damage developing in the superficial layers of the
post-thrombotic crural muscle has earlier been demonstrated [20]. Of them,
the changes of the contractile system, of the mitochondria and of the endo-
plasmic reticulum were found to be the most characteristic. In the present
material, the vertical and longitudinal fine structural alterations developing
in the crural muscle were studied.

Among the impairments of the samples taken from three different
depths, the injury of the contractile system i.e. the fragmentation of the
I-segment, the widening and serpiginousness of the Z-band as well as myofibril-
lar oedema are to be emphasized. Similar ultrastructural changes may be
associated also with other pathological processes. Similar observations were
made by Jbzsa et al. [7] following tendon injuries. Trout et al. [25] studied
the phenomeonon of degeneration in the latissimus dorsi muscle. The thicken-
ing of the Z-band, the decrease and rupture of the myofibrils are regarded as
characteristic. Ingjer [5] compared untrained healthy people with skiers: the
muscle samples collected from the quadriceps muscle revealed a significant
difference in the fibre type A Il. In their investigations the importance of
inactivity is emphasized. Sjostrom et al. [17] demonstrated Z-band alterations
and glycogen accumulation in the biopsy material obtained from the anterior
tibial muscle of patients with arterial stenosis. According the the animal ex-
periments of Kurasz and Andrzyewska [8], local injury with cold in the anterior
tibial muscle causes myofibrillar destruction and membrane lesion. Jakubiec-
-Puka and Kulesza [6] described the reduction in the diameter of the soleus
muscle one or two weeks following denervation of the rat hindlimb. Taheri
et al. [21] studied light microscopically and histochemically the fibres of the
gastrocnemius muscle in venous insufficiency. According to their statement,
the development of muscle fibre atrophy and necrosis are largely due to
ischaemia.

As observed by them, several factors can be made responsible for the
pathological structural change of the contractile elements among them, the
chronic inactivity, as well as the effect of tissue hypoxia. This latter may in-
duce local metabolic disorders.

In our material, of the mitochondrial damages—in all three proximal
layers—the change in density and shape, while in the distal regions of the
leg the rupture and lysis of the internal lamellar system are predominant.
Jbzsa et al. [7] found mitochondria with swollen fragmented lamellae being
shrunk in other places in human muscles with rupture of the tendon. The
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injury of the mitochondria indicates the disorder of the cellular energy meta-
bolism. In giving rise and maintaining the pathological mitochondrial processes,
hypoperfusion and the consequential tissue hypoxia as well as a regional meta-
bolic disorder may play important roles.

In the vertical studies a moderate dilatation of the transversal and longi-
tudinal tubules of the sarcoplasmic reticulum, while a severe one of the samples
from the distal regions were found. Somogyi et al. [19] described the impair-
ment of the sarcotubular system as a consequence of hypoxia in animal ex-
periments in a biopsy material obtained from the quadriceps muscle. J6zsa
et al. [7] found dilatation of the sarcoplasmic reticulum in muscle inactivities
of various duration. In post-thrombotic syndrome, both alterations may
exist.

According to our investigations, lipid vacuolization appearing vertically
in foci and occurring diffusely in the distal muscles, as well as the inter-
fibrillar hyperplasia can be assessed as signs of the degenerative process.
The pathological haemodynamic relationships exert probably their effect
more in the distal muscles. Sjéstrom et al [18] emphasize the possibility of
immobilization in the development of the process.

The impaired capacity of the capillary network has a great share in the
development of the fine structural injuries. The demonstrated endothelial
damage narrowing the lumen and the rupture of the capillary wall resulting
in the perivascular and interfibrillar appearance of unidentified structures
undoubtedly induce tissue hypoperfusion.

Our investigations have proved that marked fine structural changes
arise in the post-thrombotic crural muscles; transversally in foci and to the
same extent, while longitudinally in an increasingly aggravated and diffuse
form.

Our investigations have not clarified the reversibility of the detected
pathological ultrastructural alterations and whether the conservative and/or
surgical interventions performed at an elective time are capable of exerting
a favourable effect. These questions are still to be answered by clinicomorpho-
logical investigations in progress.
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Longitudinale und vertikale ultrastrukturelle
Schéadigung der Unterschenkelmuskulatur bei postthrombotischem Syndrom

T. Szmolenszky, B. Mark, T. Kiss und K. Trombitas

Bei einem, aus 18, an postthrombotischem Syndrom leidenden Patienten bestehen-
den, ausgewéhlten Krankengut wurden die vertikalen und longitudinalen ultrastruktu-
rellen Veranderungen der Unterschenkelmuskulatur (M. triceps surae) untersucht.
Mit den Transmissions- und Scanning-elektronenmikroskopischen Methoden wurde
festgestellt, dal sich die Schéadigung auf das kontraktile System, die Mitochondrien und
auf das endoplasmatische Retikulum erstreckte, daneben aber auch bedeutende degener-
ative Erscheinungen auftraten.

Es wurde nachgewiesen, daB sich die feinstrukturellen Schadigungen in vertikaler
Richtung in Herden befanden und die Muskelschichten in identischem Ausmaf betrafen.
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In longitudinaler Richtung — distal — zeigten die Muskelverdnderungen stets schwerere,
diffusere Formen.

Unter den zahlreichen Faktoren, die fur die Entwicklung des pathologischen
ultrastrukturellen Bildes verantwortlich sind, ist vor allem der Gewebehypoxie, der
Metabolismusstorung sowie der verringerten Mikrozirkulation (Hypoperfusion) und der
chronischen Inaktivitdt eine Bedeutung beizumessen.

MpoAO/bHO W BepTUKa/IbHO HanpaBfieHHble Y/bTPacTPYKTYpPHbIE
M3MEHEHUS] MbIWL, TFOfIeHN MPU MOCTTPOMGOTMUYECKOM CUHAPOME

T. CMONEHCKWM, B. MAPK, T. KWW LW un K. TPOMBUTALL

Y 18 oToGpaHHbIX GO/bHBIX, CTPAAARLLMX MOCTTPOMBOTUYECKUM CUHAPOMOM, aBTOpbI
U3ydan BepTUKa/IbHbIe (Fly6UHHBIE) 1 NIOHMUTYAUHA/IbHBIE (MPOLO/bHBIE) Y/IbTPACTPYKTYPHbIE
M3MEHEHVS] MYCKyNaTypbl (T. triceps surae) rofieHU. C MOMOLLbIO METOLOB TPAHCMUCCUBHOM
M 37IEKTPOHHOM MUKPOCKOMUM YCTAHOBW/IM, YTO MOBPEXAEHUE 3aTPOHY/I0 COKPATUTE/bHYHO
CUCTEMY, MWUTOXOHZPUM W 3HAOMSIa3MaTUYECKMIA PETUKYNYM, W Hapsily C 3TUM MOSIBUMNCH
NPU3HaKW 3HAYNUTE/bHON fereHepaLyy.

BbU10 NOKa3aHo, YTO B BEPTUKA/IEHOM HaMpPaB/IeHNN TOHKOCTPYKTYPHbIE MOBPEXAEHNS
pacrofiara/iMcb B BUfle 04aroB 1 B OAVHAKOBOM CTeneHW 3aTparvuBasv MbllLieuHble c/ion. B npo-
[0/TbHOM HanpaB/ieHUM — AUCTa/IbHO — OBHAPYXXU/IN BCE YCUMBALOLLMECS, AUdY3HbIE U3Me-
HEHUS MbILLILL,

Cpean MHOTUX (DAaKTOPOB, UFPaKOLLYX POSib B BOSHUKHOBEHWUM MaTO/IOMMYECKO Y/bTpa-
CTPYKTYPHOIA KapTVHbI, HaI0 BblENNTb TKAHEBbIE MMMOKCUYECKME U METABo/IMYECKME HapylLLie-
HUSI, & TaKKe YXyALLUeHWe MUKPOLMPKYSLUMA runonepcyaust/ U XpOHUYECKYH HeaKTUBHOCTb.

Acta Chirurgica Hungarica 30, 1989






Acta Chirurgica Hungarica, 30 (2), pp. 157—162 (1989)

Aimed Application of Antibiotics in Treating
Hand Infections

M. K tjbatov, R. Laky and B. Kocsis

department of Traumatology, 1st Department of Surgery, Pécs University Medical
School, H-7643 Pécs, Ifjisag u. 13 Hungary

(Received: February 23, 1988)

Surgical exploration is of prime importance in treating hand infections.
In addition, it is essential to apply up-to-date and adequate antibiotic treatment.
Authors employed antibiotics during the treatment of hand infections of 65
various aetiologies and types by considering the antibiotic sensitivity spectrum of
the most frequent pathogens as also the effective concentration of the antibiotic
acting in the inflammatory focus. For assessing effective antibiotic concentrations,
samples were collected during exploration from the inflammatory tissues, and
based on their essessments, it was pointed out that an adequate inhibitory anti-
biotic concentration cannot be reached by each antibiotic by applying it in the
usual dose and way.

The use of certain antibiotics is recommended in view of the most frequent
pathogens of hand infections, of the spectrum of the antibiotic selected by the
authors as well as in that of the measured tissue antibiotic concentrations in the
dosage used by them. The effective application as well as dosage are also published.

Regarding that, in practice, antibiotic treatment should be started according
to the nature of the disease without knowing the spectrum of resistance and the
pathogen, it is considered important for them to select initially, beside the surgical
treatment, an antibiotic which is probybly effective and is capable of entering in a
sufficient amount the focus of inflammation.

Currently, several antibiotics of excellent pharmacokinetic properties
and of a broad spectrum are available which are extensively applied in treating
inflammatory diseases. Although early surgical management plays an un-
disputably decisive role and this cannot be replaced by any other method,
the basic rules of applying antibiotics as a complementary treatment cannot
be neglected either. An antibiotic treatment being (i) therapeutic, (ii) aimed
and (in) used for a sufficient time is required.

Of these requirements, the implementation of the aimed treatment is
the most difficult one since no resistance test is available in the first days of
treatment.

In clinical practice, therefore, in general, a broad-spectrum antibiotic
is prescribed or an antibiotic combination which is capable of affecting the
most frequent pathogens based on in vitro investigations. After assessing the
bacteriological findings of a previous period, the bacteria were determined
which could be effective with a high probability in clinical practice (Table 1).

Using an aimed antibiotic, an antibacterial effect can only be expected
if an effective antibiotic concentration can be achieved not only in the blood
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Table 1

Overall microbiological results of 100 patients treated for hand infections

Bacterium B Sapm Seehosweh ok el
haemolyt.  haermolyt
Incidence rate in test materials 10 12 78 8 5 6
Sensitivity (n)
Penicillin G 9 1 22 6 — —
Oxicillin 9 5 64 7 — -
Ampicillin 6 5 27 3 3 3
Carbenicillin 7 5 31 2 1 —
Cephalothin* 5 5 70 6 - -
Lincomycin 8 9 61 4 — -
Clindamycin* 5 7 74 5 - -
Oxytetracycline 10 10 60 7 3 3
Erythromycin 9 6 68 5 — -
Gentamycin 1 7 72 6 4 4
Tobramycin — | 68 6 4 2

*The antibiotics, which were marked out for further investigation. Cefuroxime
(Zinacef) was studied on the basis of its optimal spectrum (3, 5).

but in the inflammatory tissue as well. It is known from pharmacokinetic
studies [5, 6, 7] that, during an antibiotic treatment of routine dosage, an
effective tissue concentration cannot be reached by each antibiotic and con-
sequently antibiotic concentrations were defined during data collection.

Material and Method

Our investigations were carried out in recent years during the manage-
ment of 65 patients presenting with hand infections and treated at our clinic.
Administration of the antibiotics listed below had been started prior

to surgical exploration:

Cephalothin (Keflin, E. Lilly) 15-20 mg/kg. i.m.

Cefuroxime (Zinacef, Glaxo) 20-25 mg/kg i.v.

Clindamycin (Dalacin, Cleocin Upjohn) 8-10 mg/kg i.m.

The patient received the first dose of the selected antibiotic 1to 4 hours
prior to surgica exploration. This period is the waiting time for the patient to
be ready for anaesthesia which elapses between the establishment of surgical
indication and the exploration. Intraoperatively, samples were taken from the
inflammatory tissue and the peripheral blood for assessing antibiotic concen-
tration. The values were obtained counting from the administration, at various
times. The antibiotic concentrations were determined by a microbiological
method by the diffusion procedure according to Grove-Randall [2]. A strain
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Fig. la, b. The tissue and serum concentration values of the chosen antibiotics plotted
against time. The MIC values of the individual antibiotics were indicated by a horizontal
line. (For details see text)
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ATCC 6633 Bacillus subtilis was used as a test bacterium. (The examinations
were carried out in the Institute of Microbiology.) The obtained values were
plotted against time. For each antibiotic 20-25 blood or tissue samples were
collected. The concentrations in the peripheral blood and the tissue samples
in the 1st, 2nd, 3rd and 4th hours were calculated from the concentrations
obtained in such a way. Based on these data, a column diagram was con-
structed (Figs. la,b).

The tissue concentrations were compared with the minimal inhibitory
concentration (MIC) of the individual antibiotic against Staphylococcus aureus
[1, 3, 4, 5]. The tissue concentration measured by us was considered to be
effective if it had reached or exceeded the known MIC levels against Staphylo-
coccus aureus.

On surgical exploration, specimens needed for the standard microbiologi-
cal tests were also obtained from which bacteriological culturing and resist-
ance test were made.

Results

The antibiotic concentrations measured following administration of
Cephalothin and Cepiroxime are shown in Fig. la plotted against the hours
elapsed from administration. As seen, during Cephalothin treatment, with
acceptable blood levels, no effective antibiotic concentration was found in the
inflammatory tissues, so this drug, we believe, cannot be used in this form for
treating several hand infections. Using Cefuroxime, however, fairly favourable
concentrations were observed in the inflammatory tissue. One or three times
higher concentrations than MIC values lasting for 4 hours were found.

Also favourable observations were made following the i.m. administra-
tion of 600 mg Clindamycin. This antibiotic in the selected dose reached an
effective level in the focus of inflammation for 4 hours (Fig. 16). The tissue
concentrations exceeded 1 to 5 times the value of MIC and in case of this
bacteriostatic drug, this was sufficient for a bactericidal effect as well.

Discussion

In the present paper we do not wish to consider the detailed surgical
management of hand infections, but it should be emphasized that early ex-
ploration for curing the disease cannot be replaced by anything else. This
treatment strategy did not imply that we declined from adopting the general
rules of antibiotic treatment. In treating hand infections aimed antibiotic
treatment in a therapeutic dose and prolonged for the elimination of the
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inflammation should also be employed. The possibilities of an actually effective
antibiotic treatment feasible in clinical practice were studied. According to
literary data and to our own investigations, for the Staphylococcus and Strepto-
coccus-like strains causing most frequently hand infections, the antibiotics
used by us [3, 8] are effective (Table 1). This fact gains importance if we con-
sider that in everyday practice the antibiotic treatment following the manage-
ment of the infected hand must be started without knowing the pathogen and
the spectrum of its resistance. The antibiotic is also expected to ensure an
effective drug level in the inflammatory focus. Therefore, neither the mode of
application nor dosage, can be indifferent. We thought that after the apposite
selection of the antibiotic, it is the simplest way of being convinced about the
effectiveness of the drug if the antibiotic concentration is measured in the
focus of inflammation thereby eliminating the differences arising from the
absorption, distribution, metabolic and elimination properties of the indi-
vidual drugs and and so we obtain highly relevant data. Therefore the serum
and tissue antibiotic concentrations were measured simultaneously. The tissue
antibiotic levels were followed up in time from the administration and com-
pared with the MIC levels against Staphylococcus aureus. (These values for
the given antibiotic are known from the literature [I, 3, 4, 5]). Effective con-
centrations were looked upon those exceeding MIC concentration, since this
pathogen was most often encountered during microbiological investigations.

As can be seen from the measurement results, certain antibiotics in
certain dosage ensure with high probability the expected clinical results after
surgical exploration while others seem not to be suitable for treating hand
infections of the antibiotics used by us. Based on our investigations, the i.m.
administration of 600 mg Clindamycin at every 8 to 12 hours and the i.v.
administration of 1,5 Cefuroxime 6 to 8 hour intervals are recommended. The
usual dose of 1 g of Cephalothin at intervals of 6 hours is not considered effec-
tive for treating hand infections.

It should be noted that the standard microbiological tests should be
performed in each case and treatment should be changed in view of the anti-
biogram.
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Gezielte Anwendung der Antibiotika bei der
Behandlung der Handinfektionen

M. Kubatov, R. Laky und B. Kocsis

Bei der Behandlung der Handinfektionen ist die chirurgische Freilegung von
entscheidender Bedeutung, gleichzeitig ist aber auch die richtige Anwendung der zeit-
geméBen Antibiotika fast obligatorisch. Im Laufe der Behandlung von 85 Handinfektio-
nen mit unterschiedlicher Atiologie und von unterschiedlichem Typ wurde die anti-
biotische Behandlung unter Bericksichtigung des Antibiotikumempfindlichkeits-
Spektrums der am hé&ufigsten vorkommenden Krankheitserreger sowie der effektiven
(im entzindlichen Herd wirkende) Konzentration des betreffenden Antibiotikums ein-
gesetzt. Zwecks Bestimmung der effektiven Antibiotikumkonzentration wurden im Laufe
der Freilegung aus dem entzindlichen Gewebe Proben entnommen; anhand der MefRer-
gebnisse wird darauf hingewiesen, dall die geeignete, bakteriostatische Antibiotikum -
konzentration mit der Ublichen Dosierung und Applikation nicht mit allen Antibiotika
erreicht werden kann.

In Kenntnis der hdufigsten Krankheitserreger, des Wirkungsspektrums der aus-
gewdhlten Antibiotika sowie der nebst der angewandten Dosierung gemessenen Gewebe-
Antibiotikumkonzentrationen wird die Anwendung gewisser Antibiotika, ihre wirksame
Applikationsweise sowie ihre Dosierung empfohlen.

In Anbetracht dessen, dal in der Praxis die antibiotische Behandlung der Eigenart
der Krankheit gemdR ohne die Kenntnis der Resistenz, des Spektrums und des Krank-
heitserregers begonnen werden muf, ist es von Wichtigkeit, dal bereits am Anfang ein
Antibiotikum gewahlt werde, welches mit groBer Wahrscheinlichkeit wirksam ist und in
geniugenden Mengen in den entziindlichen Herd eindringen kann.

LleneHanpaBieHHOe NpPUMEHeHue aHTM6MOTMKOB npu
NevyeHnn 3apa>XeHnsa pykK

M. KYBATOB, P. TAKW un B. KoUMW

B neveHVn MHEKLMM PyK PeLLatoLLIge 3HAUEHWE MPUHAANEXUT XUPYPrUYeCKOMY BCKpbI-
T, HapAay C 3TVIM Heo6XO4MMO TakKe NpaBu/IbHOe MpYMeHeHE COBPEMEHHbIX aHTMBOTIKOB.
Mpu neyeHUn 85 MH(EKUMI PYK Pa3HOro TwMa M PasfMYHOI 3TMOMOMMM aBTOPbI MPUMEHSIN
aHTVMBMOTUTMYECKYIO TEpaniio TakiM 06pasoM, UYTO MPUHMaIM BO BHUMaHWe CMeKTp YyBCTBU-
TENbHOCTU K aHTUBMOTVKAM Havbosiee YacTo BCTPEYAOLLMXCS MaToforMueckux Bo30yauTeseld,
a Takoke 3heKTVBHYHO 4/1s1 JAHHOTO JIMLA KOHLIEHTPAaLWIO aHTUBMOTUKA (LeMCTBYIOLLYIO B o4are
BocnasieHnst). C Lenblo onpefeneHns ahheKTUBHBIX KOHLEHTpaLmMiA aHTUBMOTUKA, NpU BCKPbl-
TM ouara 6pany 06pasLybl BOCTIANIEHHBIX TKaHel; Ha OCHOBaHWM M3MepeHWA, aBTopbl 06paLLaloT
BHUMaHWe Ha TO, UTO COOTBETCTBYHOLLASH TOPMO3SILLAS KOHLIEHTPaUUs aHTUOUOTKA NpU 06bIY-
HOM [I03MPOBAHUN U CMOCoGe NPUMEHEHUS MOXET ObiTb JOCTUFHYTA He /I00bIM aHTUGHOTVIKOM.

3Hasi Haunbosiee YacTO BCTPEUAOLLIVIECS] MPU UHAEKLMM PYK BO3BYAWUTENeld, CniekTp fAeid-
CTBUSI BbIGpPaHHbIX MMV aHTUBMOTMKOB, & TaKXKe OMpeaesieHHbIe NMPW faHHO [03MPOBKE KOH-
LeHTpaLMN aHTUBMOTVKOB B TKaHsIX, aBTOPbl PEKOMEH/YHOT MPUMEHSITL OMPeaeSieHHble aHTU-
OUOTUKIN. 3HAKOMSIT C 3PEKTVBHLIM METOLOM MPUMEHEHMS, YKa3bIBAKOT COOTBETCTBYHLLIVE A03bI.

MpUHUMasi BO BHMAHVIE, YTO Ha MPaKTVKe MPUXOAWNTCS HAuYMHATb Tepanuio aHTMOUOTU-
KaMy UCXOfS M3 XapakTepa 60/Ie3HN, HO eLle He 3Hasi CMEKTP PESUCTEHTHOCTU U BO3GYAUTESS!
3a60/1eBaHNs, aBTOPbI CUATAIOT BaKHbIM, YTOObI — Hapsify C XUPYPruyeckiM fieueHneM —
y>Xe B CamMOM Hauasle /ieueHunsi 6bi1 6bl BbiGpaH Takoli aHTUOMOTUK, KOTOpbIN ¢ 60/1bLLON fonelt
BEPOATHOCTM AIBMISIETCS 3PeKTVBHBLIM U CMOCOGEH B JOCTATOYHOM KO/IMUECTBE MOMAacTb B BOCMA-
NATENbHBIV ouar.
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Multiple Primary Malignant Tumours
of Patients Treated for Colorectal Carcinoma
(Clinical Analysis of 61 Cases)

A. Totn, L. Harsanyi and A. Szécsbny

1st Department of Surgery, Semmelweis University Medical School, H-1082 Budapest,
Ullgi at 78, Hungary

(Received: October 17, 1987)

Multiple primary malignant tumours were found by the authors in a
population of 543 patients treated during 10 years for colorectal cancer at an
incidence rate of 11.2%. Thirty-nine of 69 patients had tumours of metachronous
and 22 of synchronous appearance. Of patients treated for multiple tumours, the
ratio of women (p < 0.1) was much higher, the average age was much (2 years)
higher and occurrence of malignant disease in the family was more frequent than in
those with a solitary tumour. Based on the high incidence reported on in the litera-
ture and in their own material, they draw attention to the practical, clinical
aspects of the problem. The difficulties in diagnosing multiple colonic tumours are
described in detail, pointing out the importance and possibility of pre- and intra-
operative examinations aiming at completeness. Based on survival data, it is
stated that multiple malignancies do not by all means imply incurability. An im-
provement of therapeutic results is expected, beside the improvement of surgical
results, of the introduction of up-to-date examination methods, of the care and
continuous follow-up of the patients at risk.

primary malignant tumours have been known in the circle
of experts concerned with research and treatment of tumours since the last
century [20]. The first comprehensive case report is attached to the name of
Billroth, who, by presenting three of his own cases, established also the criteria
which serve as a basis for diagnosing multiple primary tumours. Accordingly,
the tumours are supposed to be of different histological structure, different
in origin and having their individual métastasés [5]. According to our current
views, the latter condition is not valid while the first two, however, proved
to be permanently valid. At present, the characteristics of multiple primary
malignant tumours are formulated according to the report of Warren and Gates
published in 1932, however, somewhat modified as follows: The tumours
should be (i) truly malignant; (ii) differing in histological structure, (in) in
esse of identical localization, they should be removed from each other at an
adequate distance, and (iv) they should not be metastatic or recurrent tu-
mours.
These principles are equally valid for synchronous (simultaneous) and,
asynchronous (metachronous, heterochronous) tumours. The incidence rate
of primary multiple malignant tumours was found to be 1-12% in collected
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data [15, 17, 18, 21]. Accordingly, it can be stated that the clinical importance
of the issue goes beyond the level of pathological rarity and it can also be
assumed that the study of multiple tumours may also help in clarifying the
problems of carcinogenesis and of natural antitumour immunity.

Patients

Between January 1, 1970 and December 31, 1979, a total of 543 patients
were treated for colorectal cancer at the 1st Department of Surgery, Semmel-
weis University Medical School. Patients suffering from primary multiple
malignant tumours were selected from this material. Our cases included there-
fore exclusively those whose ’index tumour’ was colorectal in origin. Patients
with multiple tumours arising from familial colonic polyposis were excluded
from the study, i.e. synchronous ones localized within a distance of 10 cm
from each other or metachronous tumours developing in the vicinity within
10 cm of an earlier site or operation (anastomosis).

In view of the published data, metachronous tumours were considered
those developing after a time longer than one year. Our retrospective analysis
incorporated also necropsy results. The study was closed on 31, December
1985.

Results

In our material of 543 colorectal tumour patients, primary multiple
malignant tumours were found in 61 cases. In the 61 patients a total of 129
tumours were detected. It is noteworthy that among those treated for multiple
tumours, the ratio of women was much higher, average age was higher and
the malignant disease of the immediate family members was more frequent
(Table 1), but the differences are not significant.

Of the patients with synchronous tumours, two were lost during opera-
tion. The average survival time of the others was 44 (3-76) months. The

Table 1

Distribution of patients according to sex and age

Tumour
Solitary Multiple
n % Age (yrs) n % Age (yrs)
Male 237 49.2 61.7 22 36.1 64.8
Female 245 50.8 62.3 39 63.9 63.4
Total 482 100.0 02.0 61 100.0 64.0
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metachronous tumours were, on average, detected 65 (12-216) months after
the first operation, the survival time of these patients calculated for the latest
tumour was 16 (2-57) months. On termination of the investigation four patients
were living (6.6%), of them two each had syncrhonous or metachronous tu-
mours. Of the synchronous tumours, preoperative examination had revealed
only 18 cases. Intraoperatively, the second tumour was detected in two cases
and additional two were only revealed by autopsy, 63.0% (39 patients) of
multiple tumours were metachronous. Treatment for a malignant process
appeared in the histories of 21 of them. These, as tumours preceding index
tumours are summarized in Table 2. The table also shows the localization and
histological structure of tumours appearing after treating index tumours.
Of these, 11 developed in the colon and 8 in other organs. Of the synchronous
tumours, amounting to 36.1% (22 patients), of all cases four were not colorectal

Table 2

Distribution of metachronous tumours

1st tumour Index tumour 2nd tumour 3rd tumour 4th tumour
SKIN 1 Colon and rectum Colon (2) Colon 1)
basocellular carci-
noma 7+ (2
LARYNX 2 Lip 1 Ovaries 1
planocellular c. planocellular c. adenoc.
BREAST 3+ (2 Lung 1
medullary c. anaplastic c.
intraductal c.
OVARIES 3 Breast (1)
adenoc. Paget c.
cystoc. Ovaries
adenoc. 2
UTERUS 3 Colon and
rectum Small bowel (1)
adenoc. 3B+ 4 gelatinous c.
KIDNEYS 6N} Thyreoid 1
hypernephroma adenoc.
PROSTATES 2 Haemopoietic 1
and lymphatic system
ALL
STOMACH 2
adenoc.
BILE DUCT 1
adenoc.
HAEMOPOIETIC 1
AND LYMPHATIC
SYSTEM

CLL

Note: In brackets: triple and quadruple metachronous tumours. Each of the colorectal
tumours is an adenocarcinoma.
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Table 3

Distribution of synchronous tumours

Synchronous tumous
Des- Ascen- ';g?er?i%
cendli - din
Index tumour n Rectum Sigmoid co|onng '\I'/rearrslg colo% Caecum Lungs Prostate
+ colon + and
flex. L flex. h. system
Rectum 12 1 7 1 1 1 - - |
Sigmoid 4+ (1) 1 (B 1 (i) 1 - - 1
Descending colon
+
flex. 1. 2 1
Transverse colon 1 - - - - - - - 1 -
Ascending colon
flex. h. 1 1
Caecum 1 - - - 1 - - — —

Note: In brackets triple synchronous tumour's; each of the colorectal tumours are adeno-
carcinomas; the lung tumour is a planocellular tumour; the px'ostate tumour is an adeno-
arcinoma; the lymphatic tumour is a malignant lymphoma.

in origin. The distribution of these tumours is shown in Table 3. Three patients
had (4.9%) triple, and two patients (3.3%) quadruple tumours

Comparing the blood group according to Wolff’s method [20] of our
patients with that of those with a solitary tumour and with that of a control
group of blood donors also used as controls in a previous study [26], no signi-
ficant difference was found.

Discussion

The increasing number of multiple tumours has been due to the increase
in average age, to the ever widening circle of patients cured from a tumorous
disease as well as to the improving diagnostic possibilities. The accumulating
reports raise the question of the increase in the absolute number of multiple
tumours, too [1-4, 6-14, 19, 21, 24-25, 29-30]. In our material a high incidence
rate being in the upper range of that published in the literature was found.
It can be established that the incidence of primary multiple malignant tumours
is not only a rarity worth reporting, but a constant danger to be aware of
in our everyday diagnostic activity and in the care of our operated patients.

By presenting our data, we would like to draw attention to the import-
ance of pre- and postoperative diagnostics aiming at completeness, namely
on the routine examination of colonic diseases (irrigoscopy, colonoscopy), a
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distal tumour causing stenosis may render unrecognizable the second tumour
localized more proximally. Careful surgical exploration in these cases is of
paramount importance According to the evidence of the two cases lost, exten-
sive adhesions deriving from previous operations may also delimit the scope
of intraoperative physical diagnostics. Currently, intraoperative colonoscopy
may help also in these cases. The instrument can usually be passed by the
surgeon through the distal stenosis, and so the oral—otherwise inaccessible-
colonic segment can also be examined. Similarly, intraoperative ultrasono-
graphy, may be of help in some improving our results.

Based on survival data, it can be stated that multiple malignancies do
not in themselves mean incurability. It should be noted here that one of our
patients living free of complaints even 16 years after his first tumour is one
of the cases with a quadruple tumour. It is a textbook evidence that in patients
operated for mammary tumour, there is a possibility of the development of a
malignant process in the contralateral breast. According to our data, there is a
similar or (even increased) risk of metachronous colorectal tumour formation.
That is why the necessity of the continuous monitoring of the once operated
and cured tumour patients and the importance of care should be emphasized,
since the improvement of therapeutic results can only be expected even in
multiple tumours, of treatment of cases detected in the early stage.

References

1. Agarwal N, Ulahannan MJ, Mandile AA: Increased risk of colorectal cancer following
breast cancer. Ann Surg 3:307—310, 1986

2. Abad Esteve A: Multiple cancers of the colon and rectum. Rev Esp Enferm Apar Dig
59:199-202, 1981

3. Alpers ChE, Beckstead JH, Newman AB: Malignant fibrous histiocytoma, myelo-
monocytic leukemia and Hodgkin’s disease arising in an elderly man. Cancer
53:1943, 1984

4. Barna L, Herczeg B, T6th A: Principal multiple cancers of the colon. Am J Proctol
27:57-82, 1976

5. Billroth Th: Die allgemeine Chirurgie, Pathologie und Therapie. Reimer, Berlin
1889, p 908

6. Branovics L, Muhay F, Torék B: A gyomor-béltractus multiplex primaer malignus
tumorair6l (Primary multiple malignant tumours of the gastrointestinal tract).
Magy Seb 30:313-315, 1977

7. Dedenko IK: Pervichno-mnozhestvennye opuholi Tolsztoj i Tonko’ kiski. Klin Med
61 1:49-51, 1963

8. Gruber R, Seheim CJ, Gliedman M: Secondary tumors of the colon and rectum.
Am J Surg 119:652-654, 1970

9. Honore LH: Metachronous primary carcinoma of small bowel following resected
colorectal carcinoma: a report of three cases. J Surg Oncol 14:341-346, 1980

10. Isa SS: Double primary carcinoma of large bowel and breast. Clin Bull 11:22—24, 1981

11. Ivéanyi J, Libor J, Téth K: Metachron hdromszoros tumor kiilénb6z6 szervi lokaliza-
ciokkal (Metachronous triple tumours with localizations in various organs).
Magy Onkol 16:203-209, 1982

12. Korom 1, Szekeres L, Bertényi K, Morvay M: A melanoméahoz tarsulé masodik malig-
nus tumor (Second malignant tumour associated with melanoma). Orv Hetil
126:2387-2389, 1985

6 Acta Chirurgica Hungarica 30, 1989



168 A. Toth et cd. : Multiple Primary Malignant Tumours Treated

13. Langevin JM, Nivatvonge S: The true incidence of synchronous cancer of the large
bowel. Am J Surg 147:330-333, 1984

14. Loth R, Briinner H, Kempf P: Das mehrfachkarzinom in Dick und Mastdarm.
Zbl Chir 101:1433-1438, 1976

15. Lubies Gy, Papp Gy, Varga L: A multiplex vastaghél carcinomakro6l (Multiple colonic
carcinomas) Magy Seb 29:46-49, 1976

16. Merscheimer WL: Ann NY Acad Sei 114:896, 1964

17. Moertel CG, Bargen JA, Dockerty MB: Multiple carcinomas of the large intestine:
review of the literature and study of 261 cases. Gastroenterology 34:85-92, 1958

18. Moertel CG, Dockerty MB, Baggenstoss AH: Multiple primary malignant neoplasms.
Cancer 14:221-228, 1961

19. Molnéar L, Svasits E, Rahdthy P: Rosszindulatt gyomordaganathoz tarsulé maés
malignus tumorok (Other malignant tumours associated with malignant gastric
tumours). Magy Onkol 26:191—-196, 1986

20. Mourant AE, Kopec AC, Domanicwska-Sobczak K: Blood Groups and Diseases.
Oxford Univ Press 1978

21. Polk HC, Spratt JS, Butchler HR: Frequency of multiple primeary malignant neo-
plasmas associated with colorectal carcinoma. Am J Surg 109:71—74, 1965

22. Puhr L: Sebészi patholégia (Surgical pathology). MOKT, Budapest 1943, p 132

23. Rahéthy P, Liszka Gy, P6éka L, Raddé J: A tdébbszdrds colon- és rectumdaganatok
synchron ésmetachron el6fordulasardl (Synchronous and metachronous appearance
of multiple colonic and rectal tumours). Magy Seb 29:360—-367, 1976

24. Sagi T: A multiplex primaer malignus tumorokrél (Primary multiple malignant
tumours). Orv Hetil 98:1330—331, 1957

25. Tasiev RK, Osztyapenko TA: O pervichno-mnozhestvennym rake tolstoj kiski.
Vrach Delo 7:60-63, 1982

26. Toth A, Bruszt V, Kocsar T: Vércsoportok és a colorectalis rak (Blood groups and
colorectal cancer). Transfusi6 18:37-39, 1985

27. Travieso CR, Knoepp LF, Hanley PH: Multiple adenocarcinomas of the colon and
rectum. Dis Colon Rectum 15:1-5, 1975

28. Warren S, Gates O: Multiple primary malignant tumors: a survey of the literature and
statistical study. Am J Cancer 16:1358-1414, 1932

29. Warzok R, Lorenz G, Theel L, Hahn H: Klinische Pathologie kolorektaler Karzinoma.
Z Klin Med 40:27-33, 1985

30. Welter HF, Duswald KH, Welter G, Rueff FL: Maligner Dreifachtumor des Gastro-
intestinaltrakts. Minch Med. Wochenschr 122:131-132, 1980

Multiple priméare maligne Tumoren bei wegen eines kolorektalen Karzinoms
behandelten Patienten
(Klinische Analyse von 61 Fallen)

A.Téth, L. Haesanyi und A. Szécsény

Unter den 543 Patienten, die im Laufe von 10 Jahren wegen eines kolorektalen
Karzinoms unter Behandlung standen, war mit einer 11,2% igen H&ufigkeit ein multipler,
primérer, maligner Tumor vorzufinden. In 39 der 61 Fé&lle handelte es sich um einen
metachronen und in 22 Fallen um einen synchronen Tumor. In der Gruppe der mit mul-
tiplen Tumoren behandelten Patienten waren im Vergleich zu den an einem solitdren
Tumor leidenden eine héhere Proportion der Frauen (p < 0,1) ein hdheres durchschnitt-
liches Lebensalter (um 2 Jahre hdher) und ein h&ufigeres familidres Vorkommen der
malignen Erkrankungen vorzufinden. Aufgrund der Literatur und der Inzidenz des
eigenen Materials wird auf die praktische klinische Bedeutung der Frage hingewiesen.
Die Schwierigkeiten der Diagnostik der multiplen Dickdarmtumoren, die Wichtigkeit
und die Médglichkeiten der pré- und intraoperativen Untersuchungen finden eine aus-
filhrliche Besprechung. Anhand der Uberlebensdaten wird festgestellt, daR die mehrfache
Malignitat nicht unbedingt eine Unheilbarkeit bedeutet. Die Besserung der therapeu-
tischen Ergebnisse wird — nebst der Besserung der Ergebnisse der chirurgischen Be-
handlung — von der Einfihrung der neuen Untersuchungsmethode und der Betreuung
bzw. laufenden Kontrolle der gefahrdeten Patientengruppen erwartet.
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MHOXecTBEHHas MepBUYHAsA 3/10KA4eCTBEHHAs OMyX0/b Y 60/bHbIX,
NIeYEHHbIX MO MOBOAY KOJIOPEKTa/IbHOW KapLUHOMBI
(AHann3 62 KAWMHMYECKOro cry4as)

A. TOT, N. XAPWAHWN n A. CEYEHN

13 543 60/1bHbIX, KOTOPbIX aBTOPbI /IEYM/IN M0 MOBOAY KOMOPEKTa/IbHOro paka 3a 10-
NEeTHWIA nepviog, y 11, 2% HaLLmn MHOIOKpaTHbIE MePBUYHBbIE 3/10KAYECTBEHHBbIE Onyxonu. Y 39
60/IbHbIX 13 61 GblM ONYX0/IM METAXPOHHOTO MOSIB/IEHNS, Y 22 CUHXPOHHOrO. Cpeay 6o/bHbIX,
NleYeHHbIX M0 NMOBO/Y MHOMOKPATHbLIX OMyXosield, NMPOMOpPLMA XXeHLWH Bblia 3HaUUTENbHO BbilL
(P> 0,1), BbilLe CpeaHMIA BO3PACT (HA ABA rOfA) U Yalle BCTPEYa/IMCh B CEMbSIX 3/10KAUeCTBEH-
Hble 3a6oneBaHm| ueM cpeayt 60/bHBIX C O[HOKPATHOW OMyXo/blo. Ha O0CHOBaHWM BbICOKOV
BCTPEYaEMOCTU TaKMX OMyXOoSield, Kak MoKasbIBaloT AaHHble ITepaTypbl Y COBCTBEHHbIA MaTe-
pvian aBTopoB, OHW 06paLLaloT BHUMaHWE Ha NPaKTUYECKOe M KIMHWUYECKOE 3HaYeHVe JaHHOro
BoMpoca. B cTatbe Nogpo6HO 06CYXXAA0TCA TPYAHOCTY AXArHOCTUKM My IbTUM/IEKCHBIX OMyX0-
Neii TONCTOW KMLLKW, B&KHOCTb U BO3MOXHOCTW Mpe- M UHTPaorepaTuUBHbIX WCCef0BaHu,
CTPEMALLMXCA K MOSHOTE. Ha OCHOBaHWM [aHHbLIX MEPEXXUBAHWUA aBTOpbl YCTaHOBU/IW, YTO
MHOIOKpaTHas 3/10Ka4YeCTBEHHOCTb He 0053aTe/lbHO 03HAYaeTCA HeW3NeUYMMOCTb. Y yullieHWs
pesynbTaToB Tepanun — Hapagy C YaydlleHneM pes3y/ibTaToOB XMPYPrUYecKoro flieveHns —
OHW OXXUAAIOT OT BBEIEHWSA HOBbIX UCCEf0BATENIbCKUX METOANK, OT NMaTPOHMPOBaHUSA M NOCTOSAH-
HOr0 KOHTPONA HaxXOofALMXCA B OMACHOCTU rpyrnn 60/bHbIX.

6* Acta Chirurgica Hungarica 30, 1989



PRINTED IN HUNGARY

Akadémiai Kiadé és Nyomda Véallalat, Budapest



INSTRUCTIONS TO AUTHORS

Form of manuscript

Two complete copies of the manuscript including all tables and illustrations should
be submitted. Manuscripts should be typed double-spaced with margins at least 4 cm
wide. Pages should be numbered consecutively.

Manuscripts should include the title, authors’ names and short postal address of
the institution where the work was done. An abstract of not more than 200 words should
be supplied typed before the text of the paper. Please provide from three to ten keywords
after the abstract.

Abbreviations should be spelled out when first used in the text.

Drugs should be referred to by their WHO code designation (Recommended
International Nonproprietary Name); the use of proprietary names is unacceptable.

The International System of Units (SI) should be used for all measurements.

References

References should be numbered in alphabetical order and only the numbers
should appear in the text (in parentheses). The list of references should contain the name
and initials of all authors (the use of et al. instead of the authors’ names in the reference
list is not accepted); for journal articles the title of the paper, title of the journal abbre-
viated according to the style used in Index Medicus, volume numbers, first page number
and year of publication; for books the title followed by the publisher and place and date
of publication.

Examples:
Petri G: Cellular immune functions after heart operation. Acta Chir Hung 2:29, 1981
Hermann RE: Surgery of the Gallbladder, Bile Ducts and Exocrine Pancreas. Springer,

New York-Heidelberg-Berlin 1979
Dhuman R: Mesenchymal tumors. In: Pathology, ed. Anderson WAD, Mosby, St. Louis

1961, p. 430

Tables and illustrations

Tables should be comprehensible to the reader without reference to the text.
The headings should be typed above the table.

Figures should be identified by number and authors’ name. The top should be
indicated on the back. Their approximate place should be indicated in the text. Captions
should be provided on a separate page.

Proofs and reprints

Reprints and proofs will be sent to the first author unless otherwise indicated.
Proofs should be returned to the Editor within 48 hours of receipt.
A hundred reprints of each paper will be supplied free of charge.



Periodicals of the Hungarian Academy of Sciences are obtainable
at the following addresses:

AUSTRALIA

C.B.D. LIBRARY AND SUBSCRIPTION SERVICE
Box 4886, G.P.O., Sydney N.S.W. 2001
COSMOS BOOKSHOP, 145 Ackland Street

St. Kilda (Melbourne), Victoria 3182

AUSTRIA
GLOBUS, Héchstadtplatz 3, 1206 Wien XX

BELGIUM

OFFICE INTERNATIONAL DES PERIODIQUES
Avenue Louise, 485, 1050 Bruxelles

E STORY-SCIENTIA P.V.B.A.

P. van Duyseplein 8, 9000 Gent

BULGARIA
HEMUS, Bulvar Ruszki 6, Sofia

CANADA
PANNONIA BOOKS, P.O. Box 1017
Postal Station "B”, Toronto, Ont. M5T 2T8

CHINA
CNPICOR, Periodical Department, P.O. Box 50
Peking

CZECHOSLOVAKIA

MAD'ARSKA KULTURA, Néarodni trida 22
115 66 Praha

PNS DOVOZ TISKU. Vinohradska 46, Praha 2
PNS DOVOZ TLACE. Bratislava 2

DENMARK
EIJNAR MUNKSGAARD, 35, Norre Scgade
1370 Copenhagen K

FEDERAL REPUBLIC OF GERMANY
KUNST UND WISSEN ERICH BIEBER
Postfach 46, 7000 Stuttgart 1

FINLAND
AKATEEMINEN KIRJAKAUPPA, P O. Box 128
00101 Helsinki 10

FRANCE

DAWSON-FRANCE S A. B P 40. 91121 Palaiseau
OFFICE INTERNATIONAL DE DOCUMENTATION ET

LIBRAIRIE, 48 rue Gay-Lussac
75240 Paris, Cedex 05

GERMAN DEMOCRATIC REPUBLIC
HAUS DER UNGARISCHEN KULTUR
Karl Liebknecht-Strae 9, DDR - 102 Berlin

GREAT BRITAIN

BLACKWELL S PERIODICALS DIVISION
Hythe Bridge Street. Oxford 0X1 2ET
BUMPUS, HALDANE AND MAXWELL LTD.
Cowper Works. Olney, Bucks MK46 4BN
COLLET'S HOLDINGS LTD, Demngton Estate,
Wellingborough, Northants NN8 2Q T

WM DAWSON AND SONS LTD., Cannon House
Fol/kstone. Kent CT19 5EE

H K LEWIS AND CO.. 136 Gower Street
London WCI1E 6BS

GREECE
KOSTARAKIS BROTHERS INTERNATIONAL

BOOKSELLERS, 2 Hippokratous Street, Athens-143

HOLLAND

FAXON EUROPE. P.O Box 167
1000 AD Amsterdam
MARTINUS NIJHOFF B. V

Lange Voorhout 9-11, Den Haag
SWETS SUBSCRIPTION SERVICE
P.O. Box 830, 2160 Sz Lisse

INDIA

ALLIED PUBLISHING PVT. LTD.

750 Mount Road, Madras 600002
CENTRAL NEWS AGENCY PVT. LTD.
Connaught Circus, New Delhi 110001
INTERNATIONAL BOOK HOUSE PVT. LTD
Madame Cama Road. Bombay 400039

ITALY

D. E A, Via Lima 28, 00198 Roma
INTERSCIENTIA. Via Mazzé 28. 10149 Torino
LIBRERIA COM MISSIONAR IA SANSONI

Via Lamarmora 45. 50121 Firenze

SANTO VANASIA. Via M Macchi 58

20124 Milano

JAPAN

KINOKUNIYA COMPANY LTD

Journal Department, P.O. Box 55

Chitose, Tokyo 156

MARUZEN COMPANY LTD., Book Department
P.O. Box 5050 Tokyo International, Tokyo 100-31
NAUKA LTD., Import Department

2-30-19 Minami Ikebukuro, Toshima-ku, Tokyo 171

KOREA
CHULPANMUL, Phenjan

NORWAY
TANUM-TIDSKRIFT-SENTRALEN A S.
Karl Johansgata 43, 1000 Oslo

POLAND

WCGIERSKI INSTYTUT KULTURY
Marszalkowska 80, 00-517 Warszawa

CKP I'W, ul. Towarowa 28, 00-958 Warszawa

ROUMANIA
D. E P., Bucuresti
ILEXIM, Calea Grivitei 64-66, Bucuresti

SOVIET UNION

SOYUZPECHAT — IMPORT. Moscow

and the post offices in each town
MEZHDUNARODNAYA KNIGA, Moscow G-200

SPAIN
DIAZ DE SANTOS Lagasca 95, Madrid 6

SWEDEN
ESSELTE TIDSKRIFTSCENTRALEN
Box 62, 101 20 Stockholm

SWITZERLAND
KARGER LIBRI AG, Petersgraben 31, 4011 Base!

USA

EBSCO SUBSCRIPTION SERVICES

P.O. Box 1943, Birmingham, Alabama 35201
F. W. FAXON COMPANY, INC.

15 Southwest Park, Westwood Mass. 02090
MAJOR SCIENTIFIC SUBSCRIPTIONS
1851 Diplomat. P.O Box 819074,

Pallas, Tx. 75381-9074

READ-MORE PUBLICATIONS, INC.

140 Cedar Street. New York. N Y. 10006

YUGOSLAVIA
JUGOSLOVENSKA KNJIGA. Terazije 27, Beograd
FORUM, Vojvode MiSica 1, 21000 Novi Sad

Index: 26.008



Acta

Chirurgica
Hungarica

VOLUME 30, NUMBER 3, 1989

EDITOR-IN-CHIEF
A. BABICS

MANAGING EDITOR
S. CSATA

EDITORIAL BOARD

B. ALBERTH, F. T. MEREI, E. PASZTOR,
L. SURJAN, A. SZECSENY,
T.VIZKELETY, I. ZOLTAN, B. ZSOLNAI

ACTA CHIR. HUNG. 30(3) 171—242 (1989) HU ISSN 0231-4iH



ACTA CHIRURGICA HUNGARICA

A QUARTERLY OF THE HUNGARIAN
ACADEMY OF SCIENCES

Acta Chirurgica publishes original reports of research on surgery and related disciplines
(general surgery, surgical aspects of gynaecology, urology, oto-rhino-laryngology, ortho-
pedics, ophthalmology, nerve and brain surgery, pulmonary, oral surgery, heart and
blood-vessel surgery) in English, with abstracts in English, German, and Russian.

Acta Chirurgica is published in yearly volumes of four issues by

AKADEMIAI KIADO

Publishing House of the Hungarian Academy of Sciences
H-1064 Budapest, Alkotmany u. 21.

Manuscripts and editorial correspondence should be addressed to

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

Subscription information

Orders should be addressed to

KULTURA Foreign Trading Company
H-1389 Budapest P.O. Box 149

or to its representatives abroad.

Acta Chirurgica Hungarica is abstracted/indexed in Biological Abstracts, Chemical
Abstracts, Current Awareness in Biological Sciences, Excerpta Medica, Index Medicus

© Akadémiai Kiadé, Budapest



CONTENTS

Preoperative ultrasonic detection of common bile duct stones and its importance to
surgical management - results of a prospective controlled trial. H. 0. Birkigt,
Ch. Ldssner, Ch. Buhtz and B. Winckelmann ...

Diagnosis and treatment of inflammatory intestinovesical fistulas. B. Szentgydrgyi,
J. Kondéas, D. Sz6ke, A. Balogh and L. Orban ..

Schistosomal granulation masquerading as testicular tumour. T. Lukacs, L. Pajor,
L. Hamza and A.-A. El-Seaghy s

Use of CO:2 laser knife in gastroenterological surgery. T. Téth and M. lhéasz..................

Cytochemical detection of nickel in endometrial carcinoma during progestogen treat-
ment. K. Patai, Z. Szarvas and . Balogh ...

The use of nonspecific esterase in assessing the effectivity of cryotherapy on the
uterine cervix. S. Matanyi and T. KeréNY i

Ultrastructural alterations in the ectocervical epithelium after cryotherapy. S.
Matanyi and T. K EIENY i

Endoscopic removal of residual calculi from horseshoe kidney and ureter. L. Samodai,
J. Varga, A.-A. El-Seaghy, L. Pajor and D. Prang

The effectiveness of venous hypothermia in the left kidney. T. Lukacs, D. Prang, L.
Pajor, A.-A. El-Seaghy and L. H @M Z@ ..ccccoiiiiiiiiicee e

Pacemaket twiddler's syndrome (rotation of the pacemaker around the electrode
cable a rare complication of pacemaker therapy) F . Solti, E. Moravcsik, F.
RéNyi-VAmMOs, jr. and Z. SzZabh .o

Ovulation induction with pulsatile administration of human menopausal gonadtro-
pin. S. Koloszar, 0. Bartjai, O. Godd and M. S @S ..ccccirrrrrirrieierieeesie e

171

179

187
193

199

205

211

219

225

231






Acta Ghirurgica Hungarica, 30 (3), pp. 171—177 (1989)

Preoperative Ultrasonic of Common Bile
Duct Stones and its Importance to Surgical
Management-Result of a Prospective
Controlled Trial

H.-G. Birkigt,1 Ch. Lossner,1 Ch. Buhtz2 and B. Winckelmann3

1Clinic of Surgery, 2Clinic of Internal Medicine and 3Clinic of Radiology of
Magdeburg Medical School, 3090 Magdeburg, Leipziger Str. 44, GDR.

Received: August 10, 1987

The biliary tract was examined by sonography in 192 nonselected surgical
patients with clinically suspected gallbladder stone disease. This study was carried
outto assess the potentiality of ultrasonic examination in the detection of common
bile duct stones. All patients were operated on with sonographic monitoring during
surgery. Common bile duct stones can be detected with high accuracy only in
patients with an obstructive jaundice and a dilated common duct. In these, the
sensitivity was found to be 70%, whereas that for the whole group of patients was
as low as 28%. Accuracy in the ultrasonic detection of common bile duct stones
is limited, and operative cholangiography seems to retain its position as the most
reliable method of exploring common bile duct stones.

Introduction

Cholelithiasis is accompanied by common bile duct stones in 10% of
patients and is known to entail further complications [2, 8]. Jaundice, pan-
creatitis, biliary cirrhosis, or cholangitis can be avoided only by early surgical
treatment.

During the past decade the diagnosis of gallbladder diseases has changed.
Sonography has been favoured and accuracy in the diagnosis of cholecystoli-
thiasis was found to range from 96 to 99% [5, 9, 15]. Accuracy in ultrasonic
detection of common bile duct stones is limited [10, 13]. Even though sono-
graphy is a form of sensitive detection of biliary dilation [1, 13] its diagnostic
value in recognizing common duct stones is restricted [2, 3, 4, 10].

The purpose of the present work was to assess the potentiality of sono-
graphy in the detection of common bile duct stones in nonselected surgical
patients with cholecystolithiasis. The results of this investigation were sup-
posed to elucidate important issues of ultrasonic findings with regard to surgical
management.
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172 H. G. Birkigt et al.: Ultrasonic Detection of Common Bile Duct Stones

Methods and patients

Our studies were performed in 192 nonselected patients diagnosed by
sonography as suffering from gallbladder stones. All of them were operated
on at the Surgical Clinic of Magdeburg Medical School during the period from
January 1984 to December 1985. The series included 68 males and 124 females

Table 1

Clinical diagnoses of our patient group

Number of

Clinical diagnosis patients %
Cholecystolithiasis (relapsed colics,
relapsed chronical-inflammatory
gallbladder diseases) 141 73
Acute cholecystitis 34 18
Obstructive jaundice 17 9
192 100

aged 20 to 83, the average age being 47 years. The clinical diagnoses are shown
in Table 1. Two patients with carcinoma of the gallbladder were excluded.
Ultrasonic examinations were performed on a Toshiba SAL 35 A real-time
scanner with a 5 MHz linear transducer.

Ultrasonic assessment of the biliary tree and the common bile duct is
established, being well described recently by Taylor [14].

When expanded beyond 7 mm the common bile duct has been considered
dilated [2, 4, 13, 14]. All our examiners had a long-term experience in abdo-
minal ultrasonic evaluation.

The sonographic findings were compared by operative cholangiography
performed through infusion of 20 ml contrast solution (Visotrast 290R) via
a drain tube into the cystic duct and common bile duct. The procedure was
observed through an X-ray monitor (Siemens Arcoskop 110-OP) and docu-
mented by two X-ray pictures at the beginning and at the end of these exa-
minations. In comparison with the sonographic findings were the surgically
verified common bile duct stones. The common duct stones obtained by surgery
were compared to both the width of the common duct and the calculi observed
by ultrasonography.

The sensitivity and specificity of sonography were calculated, and
conclusions were drawn as to the importance of surgical management.

Similarly, the occurrence of jaundice in a pentient’s case history was
correlated with the site and frequency of occurrence of common bile duct
stones.
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Results

In our series of 192 patients, only one case of gallbladder stone could
not be confirmed during operation (accuracy: 99%). In eight cases (4.2%)
the common duct was not visualized by sonography. The first criterion —the
dilated duct Q>7 mm) — was not in a correlation with choledocholithiasis
in our nonselected group of patients. Only 53% of cases with common bile
duct stones were associated with dilated ducts (Table 2), whereas in 17 patients
with preoperative dilation no pathological signs were seen during surgery.

Seventeen patients had developed a progressive obstructive jaundice
and had to be operated on immediately. In 16 of these cases the common bile
duct was dilated ()>7 mm) and in twelve of them common duct stones were
correctly diagnosed by sonography (Tables 2 and 3).

On the other hand, there was no significant difference in either stone
detection or duct diameter between the non-jaundice patients and those with
a previous history of jaundice (Table 3).

The overall sensitivity of sonography to reveal common bile duct stones
was rather low, being only 28% in our group of nonselected patients. As little
as two false positive results were noted and, therefore, the account led to
99% specificity.

Table 2

Coincidence of common bile duct stones and dilated ducts in different patient groups

Group of patients with
choledocholithiasis and
obstructive jaundice
during surgery

Group of patients with
surgically confirmed com-
mon bile duct stones

n= 17 "=
Coincidence of common
duct stones and
dilated ducts (> 7 mm) 94% (n- 16) 53% (« = 21)
Table 3

Sensitivity and specificity of sonography in detecting common bile duct stones in different
patient groups

Group of patients G, of patients  Group of patients

with obstructive with a previous  without a previous Whole patient

jaundice during ; b ; f ) group
surgery hlstor)r/] Sf égundlce hlstorry{ :ofljfgmdlce e
n=17
Sensitivity of sonography
in detecting common bile 70% 3.7% No stones 28%
duct stones detected
Specificity of sonography
in detecting common
bile duct stones 100% 100% 99%
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Table 4

Importance of jaundice in relation to choledocholithiasis

Surgically

Number of confirmed No common
patients common duct duct stones
stones
Obstructive jaundice
during surgery 17 17 —
Previous history of
jaundice 30 13 17
No history of jaundice 145 10 135
192 40 152

The sensitivity rate was 70% in patients who had an obstructive jaundice
verified during surgery (Table 3). Most of the stones observed sonographically
were located in a dilated common bile duct in patients with obstructive jaun-
dice. It was only in one case that a stone was spotted in a nondilated duct.

On the other hand, jaundice in case histories had no real relevance to
the prediction of choledocholithiasis in our series (Table 4).

Discussion

Cholecystectomy has become one of the most frequent operations in
Europe and the USA [1,4] and sonography has developed into an important
noninvasive technique in examining biliary tract diseases [13-15]. The use of
ultrasonography in detecting gallbladder stones and distinguishing obstructive
from nonobstructive jaundice is well established [3, 13].

The sensitivity of sonography in the detection of common bile duct
stones had an outcome of 28% in our series. This result is consistent with those
obtained by other workers [2, 4, 11, 14] who found sensitivity to range from
13 to 20%. Borsch et al. [1] and Seitz [13] reported higher sensitivities of
60 to 70%.

The diagnostic accuracy was as high as 70% (Table 3) in jaundice
patients, whereas the coincidence of duct dilation and common duct stones
turned out to be 94% in this group.

A previous history of jaundice had less importance than expected
(Table 4). In 17 of those patients we did not find duct stones or any other
pathological signs during surgery. But ten patients with choledocholithiasis
had never had a jaundice in their history.

Only half of all patients in whom surgery revealed the presence of stones
had a dilated common bile duct (Table 2). However, in 17 patients with dilated
common ducts these signs were not confirmed by cholangiography. Taylor [14]
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and other workers [6, 12] pointed out these discrepancies between contrast
cholangiography and ultrasonic measurements.

Sonography is of limited capability to depict choledocholithiasis (28%
sensitivity), but only two false positive results were diagnosed so that the
specificity turned out to be 99%. These findings were confirmed by other
investigators [1, 2, 13]. Ultrasonic accuracy was higher in patients with dilated
ducts and obstructive jaundice (70% sensitivity). Only in one case was a stone
observed in a nondilated duct. Taylor [14] and Myllya et al. [11] confirmed
these observations and stated that when stones are demonstrated in dilated
ducts the obstructing cause is usually more distally situated.

Ultrasound examination of the biliary tree is well established as a screen-
ing method including the assessment of the common bile duct. However, the
surgeon should be aware of the limits of diagnostic accuracy in detecting
common bile duct stones. In spite of conflicting opinions [7], operative cholan-
giography seems to retain its position as the most reliable method of exploring
common bile duct stones [11].

Conclusions as to surgical management

1 Common duct calculi can be detected by sonography with high accur-
acy only in patients with an obstructive jaundice and a dilated common bile
duct (70% sensitivity). In those cases, primary surgical exploration of the
common duct is a reasonable approach [2, 11, 14], but at the end of this pro-
cedure operative cholangiography through the T-tube should be compulsory.

2. The obstructing cause is usually more distally situated than the duct
stone which is detected by sonography [11, 14].

3. A previous jaundice in a patient’s case history had less importance
than expected in the prediction of choledocholithiasis in our series.

4. The diagnostic accuracy of sonography in detecting common duct
stones in the whole nonselected patient group was rather poor (28% sensitivity)
and for a proper surgical strategy [4, 10].

5. Twenty-five percent of patients with choledocholithiasis had had no
histories of jaundice and 45% had a normal-sized common duct. Currently,
operative cholangiography is the most reliable method in exploring common
duct calculi [8, 11].

6. Both the monitoring of cholangiography and assessment of two X-ray
pictures guarantee a high accuracy of this method, prolonging the operation
time by ten minutes only.

7. Computed tomography, hepatobiliary scintigraphy, endoscopic retro-
grade cholangiopancreatography, or percutaneous transhepatic cholangio-
graphy should be used as diagnostic procedures to determine abnormalities
along the patient’s history or other suspected clinical signs [5, 9, 10, 11].
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Prdoperative Ultraschallimtersuchung von Choledochussteinen und
ihre Bedeutung in der chirurgischen Versorgung. Ergebnisse einer
prospektiven kontrollierten Untersuchung

H.-G. Birkigt, Ch. Léssner, Ch. Buhtz und B. Winckelmann

Um die Maoglichkeiten der Ultraschalluntersuchung bei der Detektierung der
Choledochussteine bestimmen zu kénnen, wurde der Choledochus von 192 randomierten
chirurgischen Patienten, bei denen klinisch der Verdacht eine Cholezystensteines vorlag,
mittels Ultraschall untersucht. Da sédmtliche Patienten operiert wurden, bot sich zur
intraoperativen Kontrolle der Ultraschallbefunde eine Mdglichkeit. Der Choledochusstein
kann mit groRer Genauigkeit nur bei Patienten erkannt werden, die einen weiten Chole-
dochus besitzen und an VerschlufRikterus leiden. In diesen Fdallen betrug die Sensiti-
vitdt 70%, wahrend sie auf die ganze Gruppe projiziert nur 28% ausmachte. Die Genauig-
keit der Feststellung der Choledochussteine ist beschrankt, so daR die zuverldRlichste
Methode auch weiterhin die operative Cholangiographie zu sein scheint.
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MpeAonepaLnoHHOe YNbTPa3ByKOBOE MCCNef0BaHME KaMHeli 06LLEro >Ken4yHoro
NMpoTOKa W ero 3HauyeHWe B XMPYPrUYecKom 06CNYyXUBaHUWU. PesynbTaTtbl
MPOCNEKTUBHOTO0 KOHTPO/IMPYEMOro Ucc/efoBaHus

X. [ BUPKUTT, 4. NOCCHEP, U. BYXTL n 6. BAHKE/IbMAHH

ABTOPbI UCCNEA0BAN YIbTPA3BYKOM XeNNYHbIE MPOTOKW 192 XMpYpruyeckmnx 60/bHbIX,
B3ATbIX 6e3 BbIOOPKW, Y KOTOPbIX K/IMHWYECKOe 00CNefoBaHMe YKasblBaUI0 Ha HasMuume Xenuy-
HbIX KaMHel. YbTpa3ByKOBOe WCCrefoBaHve CAenany 4ns Toro, YTobbl onpefenvTb BO3MOXK-
HOCTW 3TOr0 MeTofa B O6HApPYXeHUM KaMHell 0OLLIEro >XesyHoro npoToka. Bce 60/bHble 6bUn
npoonepuposaHbl, 61arogaps Yemy Gblia BO3MOXHOCTb B XOfie orepauny NpoBepuTb [aHHbIe
YNbTPa3ByKOBOro mccnefoBaHns. C 60MbLLION CTeNeHbIO TOYHOCTY OMPEAeUTb Haulume KamHs
B 0OLLIEM XENIMYHOM MPOTOKE MOXHO TO/IbKO Y TeX 60/bHBIX, Y KOTOPbIX pasBunack 06CTPyK-
LIMOHHasA XenTyxa Mpu pacLUMpeHHbIX 06LLMX KENYHbIX NPOTOKax. B aTvx cnydasx 4yBCTBU-
TeNbHOCTb cocTaBuia 70%, TorAa Kak B MacluTabax Bceid rpynnbl To/bKo 28%. TOYHOCTL onpe-
[AeNeHNS1 KamHell 0BLLIEro Xe/4HOro MpOTOKa OrPaHNYEHHa, U MO-NPEXHEMY OrNepaTUBHO XO1aH-
rvorpaus KakeTcs CcamMbIM HafiedkHbIM METOAOM O6HAapYXXEHWS KamHel OOLLEro >KensiHoro
MpoToKa.
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Diagnosis and Treatment of Inflammatory
Intestinovesical Fistulas

E. SZENTGYORGYI,1 J. KONDAS,1 D. sz6KE,1 AL BALOGH2 and L. ORBAN2

1Department of Urological Surgery and 2Department 'A’ of Surgery, Péterfy S. Str.
Hospital, H-1076 Budapest, Péterfy S. u. 84, Hungary

(Received: October 17, 1987)

The histories of 3 patients operated forinflammatory intestinovesical fistulas
are reviewed. Two of them were treated for colovesical, one for ileovesical fistula.
The questions concerning the development, diagnostics and surgical management
are discussed in detail. The importance of cystoscopy in diagnosis is emphasized.
In all three patients one-session operations were performed with good results.

An abnormal communication between the intestinal tract and the
urinary conducting system may be caused by various pathological processes.
As a result, intestinal content may enter the urinary tract or, more rarely,
urine may enter the intestines. Intestinovesical fistula formation is due, most
often, to severe, necrotizing inflammations, malignant tumours (of the colon,
uterine cervix, urinary bladder), trauma, foreign bodies, but iatrogenic fistulas
are not rare either [4, 8, 9].

Ofthe fistulas communicating with the alimentary canal and the urinary
tract, the colovesical fistula occurs the most frequently [2, 12]. The colo-
vesical fistulas of inflammatory origin are mostly caused by diverticulitis
of the sigmoid colon but they may also be induced by ulcerous colitis, peri-
appendicular abscess, or irradiation enteritis [8,12]. lleovesical fistulas are, in
most cases, complications of Crohn’s disease.

During a period of two years three inflammatory intestinovesical fistulas
were diagnosed at our Department of Urological Surgery, which were success-
fully solved by operation.

Case Reports

Case 1. K. B., a 37 year-old male patient, was admitted for the suspicion
of a vesical tumour. He had a history of ulcer established 15 years earlier
causing complaints from time to time. His urological symptoms had started
half a year before his admission, presenting with a frequent urge to void,
terminal alguria, perivesical pain and subfebritily. His complaints were
ascribed to chronic prostatitis and treated accordingly. Within two months
he had lost 15 kg. Two days prior to his admission, right inguinal pain, terminal
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Fig. 1. Cystogram: the right upper margin of the bladder shows a triangular density
extending upwards

haematuria and subfebrility appeared. He had not defaecation complaints.
On admission the sensitivity to pressure in the ileocaecal region and pyuria
were the characteristic symptoms. Of his laboratory tests his moderately high
erythrocyte sedimentation rate (28 mm/h), as well as the urinary sediment
(4-5 leukocytes) showed pathologic alteration. Urinary bacterial culture:
E. coli. His i.v. urogram disclosed roentgenologically intact anatomical and
functional conditions with no pathological change of the bladder picture.
Cystoscopy: In the right upper portion of the posterior wall of the bladder
an opening of 2 mm was seen in hyperaemic environment with a drop of pus.
Retrograde cystography: on the right side of the upper margin of the bladder
a triangular density with a border extending upwards was observed, the
fistulous tract showed an incomplete filling (Fig. 1). Irrigoscopy demonstrated
normal radiological conditions.

At the Department ‘A’ of Surgery of our hospital surgical exploration
was made from a lower median incision, when in the right iliac fossa a fist-
-sized inflammatory conglomerate was found including the caecum and the
terminal ileal loop, too. The latter strongly adhered to the pesterior wall of
the bladder, and on separation from it, an almost pencil-thick fistula was
opened. On the posterior wall of the bladder the fistular opening was closed
in two layers. The terminal ileal loop showing evidence of very grave inflam-
mation was resected together with the caecum. The ileum was anastomosed
end-to-side to the ascending colon and the wound was closed with drainage.
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Fig. 2. Histological picture of the mucosal membrane of the removed segment:
terminal ileitis

The histology of the removed intestinal segment disclosed inflammation
involving all layers of the intestinal wall. The extensive scarring, the marked
dilatation of the lymphatics and the characteristic fissure of the mucosa
verified Crohn’s disease (Fig. 2).

The catheter was removed after two weeks. Healing of the wound was
uneventful. According to the control one year later, the patient had gained
weight, ha had no defaecation and voiding complaints. Urinary sediment and
bacterial culturing were negative.

Case 2. M. J., a 52-year-old male patient, was admitted for pyuria.
Beside, pyuria having persisted for months and been refractory to treatment,
he had macroscopic haematuria on one occasion. He complained about abdo-
minal distension, and diarrhoeal stools. Urinary sediment. 3-4 WBCs, 4-5
RBCs. Urinary bacterial culturing: E. coli. The other laboratory tests yielded
normal results. I.v. urography showed normal conditions. Cystoscopy revealed
the posterior wall of the bladder to be moderately protruded with an oede-
matous proliferation on the left side, in region, 2 cm in diameter, at the mid
portion of the bladder. In the middle of at a fistular opening was found
from which a mucous fibrillar substance was discharged. A 3 Ch ureteral
catheter was introduced into the fistular opening which got stuck after 3 cm
and the tract could not be filled even by contrast medium.

By irrigoscopy an inflamed sigmoid colon of a thickened wall was
visualized from which several tiny diverticula were filled. Orally to this, the
colon did not show any pathological change. Rectoscopy disclosed an intact
colon.

For suspicion of colovesical fistula, surgical exploration was made
from a lower median incision. The sigmoid colon was thickened, its inflamed
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midsegment adhered plamilarly by scarring to the left side of the posterior
surface of the bladder. After separation of the bladder, peritoneum and the
simoid colon, the fistula was closed in both directions. The wound cavity was
drained extraperitoneally. The catheter was removed after 10 days. The
patient was discharged two weeks postoperatively, complaint free and with
pus-free urine. The control irrigoscopy three months after the operation dis-
closed sigmoiditis and some diverticula. His urine was sterile.

Case 3. P. I., a 48-year-old female patient, was admitted for cystitic
complaints having persisted for months and not responded to antibiotic
treatment, for macroscopic haematuria occurring several times, lower abdo-
minal pains and subfebrility. An examination carried out three years earlier
for abdominal pains revealed diverticulitis of the sigmoid colon. On admission,
he was markedly obese, with a lower abdominal tenderness to pressure, his
urine was cloudy and foul smelling, containing a fibrillar substance. Of his
laboratory finding, the high erythrocyte sedimentation rate (46 mm/h) and
urinary sediment (16-20 WBCs, 1-2 KBCs) changed pathologically. Urinary
bacterial culture test: E. colt. I.v. urography revealed the roentgenological
signs of chronic pyelonephritis on both sides. The bladder was of a homo-
geneous contour. Cystoscopy: on the left side of the top of the bladder, there
was a bullous, oedematous protruding region, from the midregion of which
a yellowish, ointment-like material (faeces) was discharged at a width of about
2 mm. Irrigoscopy: the descending colon was narrowed at its lower segment
at a length of 7-8 cm, it was rigid, and it did not dilate with a slightly inhomo-
geneous contour. The radiological picture indicated tumour of the descending
colon. Abdominal ultrasonography: a cystic mass, 13 c¢cm in diameter, was
visualized behind the bladder.

Surgical exploration was performed at our department of surgery from
a low midline incision. In the abdominal cavity on the left a conglomerate
filling the iliac fossa was detected, which involved the anterior and posterior
walls of the bladder, the 15 cm segment of the sigmoid colon and the 10 cm
segment of the ileum as well as the anterior surface of the uterine fundus. The
frozen section examination of the tissue sample taken from the conglomerate
showed inflammation. The ileum and the colon were separated, from the latter
a fistula of the thickness of a pencil, led into the bladder. The vesical wall and
its environment was considerably inflamed, oedematous and fragile, therefore
the bladder was not sutured but its vicinity drained with an indwelling cathe-
ter. The livid, oedematous ileal segment of indurated wall was resected, then
a side-to-side anastomosis was constructed. Due to a change of the sigmoid
colon simulating a fist-sized tumour, a 25 c¢cm long sigmoid segment was
removed, then an anastomosis was performed end-to-end between the sigmoid
colon and the upper third of the rectum. Between the anterior wall of the
uterus, the bladder and the abdominal wall, an egg-sized abscess containing
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thick pus was found which was emptied. The wound cavity was drained.
Histology revealed a considerable accumulation of connective tissue and non-
specific granulation tissue. There was no evidence of malignancy. After opera-
tion the patient’s urine cleared and he was discharged with a healed wound.
Five months postoperatively he was free of complaints, his urine did not con-
tain pus.

Discussion

Enterovesical fistulas occur most frequently in the 5h-8th decades of
life [4]. This is due to the fact that diseases giving rise to fistula appear also
at this age. The incidence rate of intestinovesical fistulas among males and
females is 3to 1and 5to 1[5, 12]. The higher ratio of men is accounted for
by the fact that the uterus localized between the bladder and the sigmoid
colon inhibits fistula formation [4, 12]. This is also supported by the observa-
tion that in 61% of females with sigmoidovesical fistulas hysterectomy had
previously been made [7].

Among the clinical symptoms of intestinovesical fistula faecaluria is the
reliable diagnostic sign. It appears in the more advanced stage of the disease
when the fistula is already larger [2]. Pneumaturia is also a specific sign.
Although it may be produced by urinary tract infection due to gas-producing
microorganisms. If it occurs, an enterovesical fistula should always be con-
sidered [8]. A solitery symptom for a long time can be the permanent urinary
tract infection unresponding to treatment. Mostly E. coli is cultured from the
urine. Subfebrility is frequent, a recurring febrile state, shivering, chills,
moreover, septic shock may occur [8]. In addition to dysuric complaints,
micro- or macroscopic haematuria may develop. In a progressive case, part
of the urine may be passed via the rectum [8].

It is often difficult to detect enterovesical fistulas radiologically, because
the thickened mucosa may act as a valve closing the passage [10]. Diagnosis
could be established by i.v. urography only in a fairly small part of the cases.
Retrograde pyelography reveals the bladder contour to be inhomogeneous
and deformed. The ‘beehive’ sign is also supposed to be characteristic, the
margin of the bladder shows a triangular density extending upwards (Fig. 1).
A useful sign may be the cystographic visualization of gas intravesically
[2, 10]. A completely normal cystogram may also occur. In our examinations
the cystogram showed pathological alteration only in one case.

X-ray and irrigoscopy play a role in detecting the pathological
process leading to fistula formation.

According to Amendola et al. [2], the Bourne test can well be applied
in diagnosis. During it, in the roentgenogram taken of the centrifugate of the
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urine sample following irrigoscopy, only a neglectable amount of the radio-
paque barium is well discernible. This examination is more sensitive than the
use of peroral dy indicators [2].

Of the endoscopic diagnostic tests, cystoscopy is the most useful one.
Based on the examination results of 280 patients [8, 13], the sensitivity of
cystoscopy in enterovesical fistula is estimated between 27% [1] and 57% [5].
The fistular opening itself can be observed relatively rarely, it is rather the
indirect signs of the fistula which predominate. These include the hyperaemia,
bullous, oedema, polypous change of the circumscribed area of the bladder
mucosa. Naturally, the appearance of faeces makes diagnosis unambiguous.
The cystoscopic change should primarily be differentiated from cystic cystitis,
granular cystitis or primary or secondary vesical tumour. On suspicion of the
latter, the tumorous origin of the disease can be excluded by TUR biopsy [10].
In our own cases, the enterovesical fistula was recognized by cistoscopy in all
cases.

The spontaneous closure of enterovesical fistulas occurs very rarely,
only in 2% of the cases, mainly due to traumatic causes. The 12 enterovesical
fistulas due to inflammation should be treated surgically by the collaboration
of urologist and abdominal surgeon. There is no unanimous view on the most
appropriate way of closing a fistula. It should be emphasized that rigid rules
should not be imposed during operation. Aetiology, the patient’s age and
general condition, the extension and severity of the inflammatory change
should all be considered at the decision [12, 13]. In Corhn’s disease, in
general, the macroscopically affected intestinal segment is resected by anasto-
mosis [6] as well as by the extirpation of the fistulous tract. It suffices to close
the vesical end of the fistula by sutures, segmental vesical wall resection
rarely becomes necessary [10].

The surgical solution of colovesical fistulas due to diverticulitis is also
the extripation of the fistulous tract and the resection of the colon as required
by the severity of the inflammatory change [12,13]. Closure of the fistula may
require operation in one or two session. In case ofthe latter a decompression col-
ostomy is performed which can be eliminated in the third operative phase
after closure of the fistula and intestinal resection. A three-session operation
is recommended in intestinal stricture or pericolic abscess [11].

A one-phase operation can be performed in case of a ‘mature’ fistula,
if intestinal stricture, abscess or free abdominal perforation are not present,
and the fistula does not involve a third organ [4]. A further precondition is
that the part of the intestine adjacent to the affected segment be intact in
both directions [9]. In colovesical fistula, it is important to apply the pre-
operative preparation used in colorectal surgeiy [3].

In two of our three patients, intestinal resection was performed with
immediate anastomosis, without ileo- or colostomy. In the third one, the
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inflammatory change in the sigmoid colon was not so marked as to necessitate
resection and so the fistula was closed.

The prognosis of inflammatory enterovesical fistulas is, in general,
very good.
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Diagnose und Therapie von Darm-Blasenfisteln entziindlichen Ursprungs

E. Szentgyérgyi,J. Kondas, D. Széke, A. Balogh and L. Orban

Dargestellt wird die Krankengeschichte von drei, wegen einer entzindungsbeding-
ten Darm-Blasenfistel operierten Patienten. In zwei Féllen handelte es sich um eine kolo-
vesikale und in einem Fall um eine ileovesikale Fistel. Die mit der Entstehung, der Diag-
nostik und der chirurgischen Behandlung der Krankheit verbundenen Fragen finden eine
kurze Besprechung. Die Zystoskopie bietet eine bedeutende diagnostische Hilfe. In allen
drei Féllen, fand mit gutem Erfolg eine einzeitige Operation statt.

AnarHoctuka u Tepanusa KULIEYHO-MY3bIPHbIX CBMLLEA BOCNasINTESIbHOIO
MPONCX0XAEHNA

3. CEHTAbEPAU, . KEHLAL, . CEKE, A. BAJIOT u 1. OPBAH

ABTOpbI 3HAKOMAT C MCTOPUAMU 601e3HN Tpex 60/1bHbIX, onepnpoBaHHbIX Mo nosoay
KWULLIEYHO-MY3bIPHOMO CBULLIA BOCMA/IUTESILHOTO MPOUCXOXKAeHUsA. [BYX 60/MbHbIX N1eYnnIN B
CBS13M C KOJI0BE3NKA/IbHOM, 0AHOro 60/1bHOI0 B CBSA3U C neoBe3vKaibHoOM (*)I/ICTyﬂOVI. ABTOpPbI
KpaTKo 06cy>|<,qar0T BOMNpPOCbI, CBA3aHHbIE C BO3HNKHOBEHUEM, ,CI,VIaFHOCTVIKOVI N XNPyprnvyecKnm
JieYeHreM 60/1E3HN. MNofyepKMBaOT 3HAUEHWE LIMCTOCKONUU B AMArHOCTUKE 3ab0neBaHUA. Y BCEX
Tpex 60/1bHbIX 6bl1a BbIMOMHEHA OfHO3TarnHadA onepauna, ¢ XOPOLUMM pPe3y/ibTaToM.
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Schistosomal Granulation Masquerading
as Testicular Tumour
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The case of a 7-year-old boy is reported in whom the Schistosoma haemato-
bium infection manifested as the clinical picture of metastisizing testicular tumour.
The correct diagnosis was established by the postoperative pathohistological
examination. No similar observations was found in the literature studied.

Urogenital bilharziasis is endemic in several countries of Africa and
the Near-East. The most frequent pathogen is S. haematobium, but rarely
S: mansoni infection, may also cause a disease of urogenital localizaton [4].
The infection, most often, manifests in the bladder, this is followed in frequency
by the bilharziasis of the ureters, the urethra and of the renal cavity system.
The involvement of the testicles and the pididymis may very rarely result in
infertility [1]. Studying a total of 150 patients with bilharziasis of the urinary
tract, Umerah et al. [7] found none with manifestation in the testicles or the
epididymis.

In the countries where this disease is not prevalent, even the typical
form of the disease may often pose diagnostic difficulties [3, 5], while the
rare manifestation of bilharziasis, as presented in this report, may even be
problematic for physicians working in the endemic regions.

Case Report

It was told by the parents of A. H. A., a boy, aged 7 years, that the
child had been having a testicular tumour for 2-3 months.

The child’s development was appropriate for his age, his general con-
dition was good. On physical examination, a considerably enlarged, compact,
nodular testicle, 6 by 4 by 5 cm in size, was palpated on the left side. The right
spermatic funicle was thickened to the size of a thumb, it was compact with
uneven surface.

The right suprainguinal lymph nodes were considerably enlarged. They
were not tender to palpation and moderately fixed.
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The patient’s parents had made no mention of any previous disease.
The neccessary laboratory tests and X-ray studies were performed for the
suspicion of testicular tumour, then the patient was admitted for operation
at the department of urology.

Labofatory Findings

Hb: 11.6 g/dl, WBC: 10,200/mm3, Se: 63%, Ly: 29%, Mo: 1%, Eo: 7%,
We: 16 mm/h. Urine: alb: neg., glucose: neg. Microscopically 3-4 WBCs and
4-6 RBCs per visual field were found.

Chest X-ray: No pathological change with no evidence of metastasis.

Plain renal X-ray: Positive shadow of a calculus or calcification were
not noted.

l.v. urography: The state and size of the kidney were normal, excreting
the contrast medium in due time and with adequate intensity. The renal
collecting system was diffusely and evenly dilated, the ureters were almost
dilated to the size of a little finger, the midsegment of the right ureter formed
a strong lateral arc, its left course being slightly serpiginous. It was striking
that on both ureters several arcuate impressions were visible (those due to
an enlarged retroperitoneal lymph node) (Fig. 1).

Fig. 1. l.v, urography: The midsegment of the right ureter is arcuate, pushed aside lateral-
ly, which is probably caused by the retroperitoneal mass
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Fig. 2. Macroscopie picture of the removed organ. The testicle is enlarged, nodular, the
funicle is thickened with a group of plum-sized lymph nodes

Based on the physical examination the laboratory and X-ray findings,
operation was made for the suspicion of testicular tumour. In general anaesthesia
the inguinal canal was explored from a ‘slipped’ suprainguinal incision and
the spermatic funicle was compressed at its upper orifice. Then the testis and
its appendages were lifted from the scrotum. The testicle was of the size as
described earlier, it was of a roughly nodular surface. The spermatic funicle
was also nodular and infiltrated (Fig. 2). High castration was performed, then,
proceeding stepwise, the ipsilateral inguinal lymph nodes, 3 to 5 cm in dia-
meter, were removed.

To our greatest surprise, the histopathological finding verified schistoso-
mal granulation. In possession of this finding, a series of urinalyses and exa-
minations of stools were made for schisostomiasis but all results were negative.
After repeated questioning of the parents, it turned out that the boy had
received antibilharzal treatment for S. haematobium about one-and-a-half
years earlier. They could, however, provide no information on the drug
administered.

In view of the positive histopathological finding, Schisostoma antigen
test was requested which disclosed the presence of species-specific antibodies
against S. haematobium.

The patient’s recovery was uneventful, and he was discharged in a good
general condition.

He reported again half a year after his discharge from hospital. At the
control examination, beside the moderately enlarged left inguinal lymph
nodes and a moderate (6%) eosinophilia, no pathological change was noted.
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Discussion

The S. haematobium infection starts with bathing in infected water by
the percutaneous penetration of the cercariae. Entering the veins, the para-
sites drift via the right heart to the pulmonary arteries where they cause
inflammation of the vessels and the perivascular tissues. In this stage, S.
haematobium may induce pulmonary infiltration with inflammatory symp-
toms [6]. The pathogen migrates from the arterioles to the veins, it enters
the portal system via the left heart where it develops into a mature worm
which is carried into the pelvic venous plexuses. Here it is embedded in the
tissues, it mates and the eggs produced by the female are transported, with
the help of their tissue-dissolving enzymes, via the tissues into the bladder,
intestines and other places of the urogenital organ system, while inducing
reaction, fibrosis then granulation in the affected tissues.

In our case, a rare, unusual manifestation of 8. haematobium developed
which, masquerading as testicular tumour, induced diagnostic difficulties
preoperatively, even if the absence of lung metastasis, the patient’s good
general condition and the eosinophilia did not fit in with the picture. It should
be noted that in North-Yemen, parasitic diseases are frequent, in childhood,
helminthic disease, such as eosinophilia is a routine finding.

According to literary evidence and our own results, a fairly high recovery
rate, about 90-97% can be reached with the up-to-date anti-bilharziatic treat-
ment (Biltricide, R-Bayer) [2]. There is no explanation in the literature to the
phenomenon why the granulation process progressed after the successful drug
treatment even in the parasite-free state.
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Im Bilde eines Hodentumors erscheinende
Schistosoma-Granulation

T. Lukéacs, L. Pajok, L. Hamzaund A.-A. E1-Seaghy

Dargestellt wird der Fall eines 7jdhrigen Knaben, bei dem sieh die Schistosoma-
Haematobium-Infektion im klinischen Bilde eines metastatischen Hodentumors meldete.
Die richtige Diagnose lieferte die postoperative pathohistologische Untersuchung. In der
einschldgigen Literatur war keine, sich mit einem &hnlichen Fall befassende Mitteilung
vorzufinden.

[MoABnAwLWAanAcA B KapTUHe 0NyX0snM ANYKa LLUUCTO30MHasA rpaHynaunsa

T.NYKAUY, 1. MANOP, N. XAM3A n A. A. 3/1b-CUTXW
ABTOpr OMNMCbIBAOT COGCTBEHHOE Ha6mo,qume, Korgay 7-NeTHero Ma/iburKa 3apakeHne
(*)GFL fAaeTaaobMT MPOSABUNIOCL B KIIMHNYECKOMN KapThHE TymMopa AnyKa. npaBI/IﬂbeIVI AnarHos

Obl1 NOCTaB/IeH Ha OCHOBaHMM MAaTOrMCTONOMMYECKOro nocneonepaLymoHHoro aHamsa. B mnsy-
YEHHOW CneunaibHOM NnTepaType pHU He BCTPETUIN onnaHnA I'IO,qO6HOFO cny4yas.
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Favourable results obtained by using the RT TLS6L C02laser of TUNGS-
RAM, of a performance of 60 W are reported. It is emphasized that the device has
several advantages in surgical gastroenterology over the traditional cutting in-
struments. The light of the device coagulates the smaller than 0.6 mm vessels during
cutting. On opening the gastrointestinal tract-contrary to electrocautery-the
necrotic zone is narrower, which may be of importance from the point of view of
suture insufficiency. The device provides more favourable conditions for ablastic
operations than do the traditional cutting instruments.

During gastrointestinal operations, the opening or transection of the
alimentary canal for resection or anastomosis is also currently made by
scalpel, scissors or electrocautery.

The use of sharp instruments in humans with the aim of healing dates
back to several thousand years, and it is sure that both the scalpel as well
as scissors will be applied for still a long time to come.

The electrocauteries were developed in 1920 [11]. Their main field of
application is the severing of tissues and coagulation of minor vessels. The
use of electrocautery incurs some risk both for the surgeon as well as the
patient. Despite that, it is sure that these devices will be in use for still a long
time to come.

Various lasers have been used by surgeons for separation and severing
of tissues for over 20 years. It is imaginable that these devices will be used
in some respect as an alternative to electrocautery and sharp instruments.

Material and Method

A total of 105 operations have so far been made by the TUNGSRAM
RT TLS6L C02 laser of a performance of 60 watts (Fig. 1). These operations
include chest, bone, vascular, plastic and gastrointestinal interventions.
Complete operations, too, were performed by laser, although they were used
for solving partial tasks, such as opening of the intestine and lung resection.
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Fig. 1. Cutter of aT L S6l laser

When used, the device is operated continuously, mostly being focussed,
when the energy is concentrated on a small surface and the tissues are vapo-
rized, i.e. it serves for function similar to cutting. Being defocussed, it can be
applied for the vaporization of minor tumours and haemostasis.

At laser operations, certain safety regulations have been introduced.
The vapours produced are absorbed by a suction appliance and the team
performing the operation is provided with goggles.

The technique of the laser operation differs from that of the classical
operation. The laser beam proceeds, after transection of the tissue, and if
there is a larger vascular structure, biliary tract, intestine, etc. in the back-
ground, it may get damaged. Therefore, the region behind the operated area
should be protected by discs absorbed in sodium, or metal probes.

The beam emitted by the device is directed through a manipulating
arm under sterile conditions, to the operative site. The beam is pedal-operated.
Accurate focussing is ensured by a He-Ne laser built into the device, the light
of which is invisible to the naked eye.
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Results

So far about 30 gastrointestinal operations have been made by laser
knife (Table 1), including gastric resection, choledoduodenostomy, pyloro-
plasty, ileal and colonic resection, etc. Rectal polyps, chondylomas and minor
malignant tumours can be removed by focussed beam.

Table 1

Use of GOz laser knife in gastrointestinal surgery

=

. Resection of ventricular segment according to
Billroth 11

. Gastrostomy

. Heinecke-Mikulitz pyloroplasty

. Jejunostomy (Marwedel’s operation)
. Cholecystoduodenostomy

. Cholecystojejunostomy

. Cholecystectomy

. Hepatic cyst (excision)

© 00 ~N O O A W N

. lleal resection

=
o

. Right hemicolectomy

=
[N

. Sigmoid resection

[y
N

. Rectal carcinoma (excision)

=
w

. Rectal villous adenoma

=
~

. Rectal polyp (excision)

N b2 Wk, NN R PPN Wwww

15. Rectal condyloma acuminatum (evaporization)

Total

w
[uy

It was used for removal of rectal carcinoma only if the patient’s age
and general condition and/or other caused had not allowed radical removal.

The light of the CO02laser coagulates the vessels smaller than 0.5 mm
during transection and, consequently, at opening or resection of the ileum
or rectum, there is no bleeding from the intestinal wall. The larger vessels in
the mesenterium should be ligated because these vessels are not closed even
when being severed by laser. The major vessels of the gastric wall are also
liable to bleed on opening the wall, but it is generally necessary to ligate only
a single vessel. Less bleeding creates more convenient conditions for performing
the operation, such as e.g. an intestinal anastomosis.

In such cases, no swabbing is needed at inserting the sutures which is
also beneficial to sterilization.

A new way of application has also been developed by us. The mesenterial
wedge which is to be removed, is closed prior to resection by a defocussed
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beam. For closing vessels and lymph vessels, before manipulation on a tumour,
it can be of benefit to prevent the dissemination of tumour cells. On resection
the closed vessels are naturally also ligated.

CO02laser can also be employed for Marwedel’s jejunostomy: with suf-
ficient experience a seromuscular fossa is created by the beam without injuring
the mucosa.

Discussion

These use of lasers in medicine [1] has been started in the middle of
the 60s in the USA [6] and the Soviet Union [12]. The first surgical laser,
being a CO2 laser, was constructed by Pollanyi in Boston (cit. JAko [6]).
It has since been widely applied in surgery. It was believed to be the ideal
surgical cutting device, because cutting was sterile, with limited anaesthesia
the wounds would not, or would hardly bleed, because the beam of the C02
laser closes the vessels smaller than 0.5 mm. The initial enthusiasm went to
the other extreme, i.e. its opposers declared the device to be cumbersome,
expensive (a scalpel costing 2.5 million forints !), and healing of the wound
was none the better than by a sharp instrument, moreover it was in fact
worse in some cases. Comparative studies were made in experimental animals
which documented objectively by histological examinations the advantages
and drawbacks of the individual cutting instruments [4, 11].

The wound healing of incisions made on the skin is supposed to be the
best after cutting with a metal instrument. Lasers, however, can in certain
respects, be more favourably used in surgery. For instance, the beam of the
Ar and Nd-YAG lasers can be introduced through an endoscope to the body
cavities for haemostasis, cauterization of tumours and tumorous obstructions,
etc. After tumour removal by CO02laser, less local recurrences were found than
by a sharp instrument or electrocautery [9].

Schoeder [11] studied the advantages of a sharp instrument and electro-
cautery for the various organs. He found that the necrotic zone of incisions
made on the stomach and the small bowels was the narrowest while using
CO2 laser. This device is fairly suitable for removing haemangiomas but it
can be used successfully also on operating haemophilias, too.

Since CO02 laser has been available, a wide variety of human tissues
were cut by it. Atotal of 105 operations have been made so far. Our experiences
are in agreement with the experimental data. It is supposed to be particularly
useful for performing special tasks. It is of great benefit in gastrointestinal
surgery to open or resect stomach or intestine. On transection, the intestinal
wall does not bleed, it does not need swabbing and this is favourable for
sterility. The necrotic zone along the incision line is narrow, since temperature
in the focus does not exceed 100 °C. In this respect, it is preferable to electro-
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cautery. Using a defocussed laser beam, the mesenterial vessels can be closed
without transecting the mesentery. This maneouvre can be performed prior
to manipulation on tumour, creating more favourable conditions for an
ablastic operation. The anastomosis cases healed well, without suture insuf-
ficiency.

Naturally, we are aware that suture insufficiency is also influenced by
several other factors, and that our case number is not high. However, our
favourable results have undoubtedly shown that C02laser can, in some cases,
be applied with benefit also in gastroenterological surgery.
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Anwendung des CO2Laser Lichtmessers in der
gastroenterologischen Chirurgie

T.To6th und M. I hasz

Berichtet wird Uber die vorteilhaften Erfahrungen mit dem CO02Lasergerdt, Typ
TLSql, Leistung 60 W att, Herstellungsfirma TUNGSRAM AG. In der chirurgischen Gast-
roenterologie verfiugt das Gerdt, im Vergleich zu den herkdmmlichen Schneidewerkzeugen
Uber zahlreiche Vorteile. Durch das Licht des Gerdts werden die kleineren als 0,5 mm
GeféRe wéhrend des Schneidens koaguliert und dadurch auch die Blutung in bedeutendem
MaRe gestillt. Bei der Offnung des Magen-Darmtrakts ist — im Vergleich zu dem Elektro-
kauter — auch die nekrotische Zone schmaler, welcher Umstand vom Standpunkt der
Vorbeugung der Nahtinsuffizienz aus von Bedeutung ist. Das Gerét schafft auch zu den
ablastischen Operationen gunstigere Bedingungen als die herkdémmlichen Schneidegerate.
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MpumeHeHne CO02na3epHOro CBETOBOIO HOXa B racTPOIHTEPONOrMYeCcKoit
XUPYpPrum

T. TOT n M. XAC

ABTOPbI 3HAKOMAT € 6/1aronpUATHBLIM OMbIToM NpyUMeHeHns CO2-na3epHOro annapara
TUNa Tungsram RT TLSn, MOXXHOCTbH 60 BaTT. OHM Nof4epKMBatOT, YTO JaHHbI Nprbop MMeeT
MHOIO MPeMMYLLECTB B XMPYPrUYeCKOlM FacTPOSHTEPONONMM MO CPaBHEHWIO C TPaAULOHHLIMA
PeXyLLUMN NHCTPYMeHTamu. CBeT npubopa Koary/impyeT Mpu paspesaHnn cocyfbl AUamMeTpoM
MeHbLUe 0,5 MM, YTO B 3HAUMTE/IbHOWM CTernaHW YMeHbLUAeT KpoBOTeYeHWe. pn BCKPbITUM Xeny-
AOYHOKMLLIEYHOTO TPaKTa — B MPOTMBOMO/IOKHOCTL 3/1EKTPOKAayTepy — 30HA HEKposa Takoke
ObIBaeT 60/1ee Y3KOW, YTO MMEET 3HaYeHMe C TOYKM 3PeHNS NpefoTBPALLEHMS LLOBHOW HegocTa-
TO4HOCTU. JaHHbIA annapat co3aaeT 6osiee 611aronpuATHbIE YCI0BUA Takxke U 41a abnactuyec-
KMX Orepauyii, Yem eciiv UCMO/b3YHOTCA 00bI4HbIE PEXXYLLE UHCTPYMEHTBI.
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Cytochemical Detection of Nickel
in Endometrial Carcinoma during Progestogen
Treatment

K. Patai,l Z. Szarvasl and |I. Balogh?

12nd Department of Obstetrics and Gynaecology, Semmelweis University Medical School
H-1082 Budapest, Ull§i Gt 78/a and 2 Institute of Forensic Medicine, Semmelweis Univer-
sity Medical School, H-1088 Budapest, Ull§i at 96., Hungary
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During progestogen treatment, nickel ions were detected in the human endo-
metrial tissue of patients with endometrial carcinoma by the dimethyloxime cyto-
chemical method. In this paper, the mechanism of action of nickel is dealt with
and, because nickel ions have earlier not be detected in human endometrial
carcinomatous tissues, the question arises as a result of what kind of cell biolog-
ical processes, nickel ions appear in the cells of endometrial carcinoma. It is still
to be answered whether the progestogen treatment applied can be correlated with
the appearance of the trace element in the carcinomatous cell.

INickel is an essential trace element [1, 2, 3, 6]. In adults, the average
nickel uptake is 165 pg/day but uptake in a given case can even reach 900 /ig
if food is rich in nickel. Of the nickel content of drinking water coming from
the watermains of various nickel concentrations, even an uptake of 1 mg
nickel/day can be calculated. One to 5% of the nickel uptake is absorbed
while the residual amount is excreted from the organism. In the case of nickel
inhalation the daily nickel uptake ranges between 0.4 and 0.2 pg. The dif-
ference reflects urban and rural environment, respectively. About 35% of the
inhaled nickel is absorbed. Cigarette contains a considerable amount of nickel,
sothat the inhaled value per packet of cigarettes can even attain 4 pg, although
serial measurements could not so far detect a significant difference between
the sera and whole blood of non-smokers and smokers. The nickel divalent
cation is transported to the blood, primarily to serum albumin but, it is
bound, to a lesser extent, to the other ultrafiltrable parts of the serum, such
as histidine. Although serum nickel is bound in the largest fraction to nickelo-
plasmin, which is an alpha-macroglobulin, the nickel content of nickeloplasmin
cannot infrequently be replaced by exogenic divalent nickel ions and the
nickeloplasmin has been proved not to play an important role in the process
of divalent nickel transport [8, 15, 17]. The divalent nickel ions are largely
extracted from the serum and are excreted from the urine. In the milk of
healthy lactating mothers, nickel concentration is considerably higher than the
whole blood or serum nickel content of that of healthy non-lactating women.
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The serum nickel concentration is higher in myocardial infarction. In severe
myocardial ischaemia, acute stroke, or in patients with massive burns the
serum nickel level decreases as also in liver cirrhosis probably due to the
marked hypalbuminaemia [13, 14]. Rubéanyi et al. [16] found higher nickel
concentrations following vaginal delivery. In those working with nickel ma-
lignant diseases of the nose and the lungs occurred cumulatively. The workers
were exposed to increased nickel levels. The accumulation of not only the
above tumours but, in general, that of malignomas (such as laryngeal, prostatic,
gastric tumours, particularly sarcomas) were also observed. Nevertheless,
there was no documentable statistical significance between nickel exposure
and the cumulative appearance of tumours [7]. Beside the tumours, other
diseases due to nickel exposure, such as interstitial pneumonitis, hypertrophic
rhinitis, nasal polyposis, perforation of the nasal septum, adrenal failure or
even stroke occurred [18]. Hypernickelaemia developing during extracorporeal
haemodialysis may induce, or contribute to, the development of hypersensi-
tivity following dialysis, encepalopathy or osteoporosis [11].

There is an extensive literature on studies concerning the in vitro
genotoxic effect of the nickel ion. It was found that chromosomal impairment,
sister-chromatid exchange and cellular transformations arise due to nickel
ions [9, 10].

By various nickel compounds, adenoma and adenocarcinoma can be
induced under experimental conditions. Malignant epithelial tumour formation
was also observed in persons exposed to nickel.

Our team has been systematically dealing with the study of organ
impairment due to nickel, i.e. with the cytochemical examination of intra-
cellularly detectable nickel ions under pathological conditions [1, 2, 3, 4].

Although the fact of tumorous change caused by nickel is accepted in
the literature, the detection by cytochemical methods of nickel ions has not
been made so far. Our present studies aimed at the cytochemical tracing of
nickel ions in human biopsy material in adenocarcinoma of the uterus.

Material and Method

The highly differentiated surgical materials of two cases (H.T. and
S. L.) studied light- and electron microscopically were fixed in 2.5% glutar-
aldehyde, then postfixed in 1% osmium tetroxide. For the cytochemical
examination of nickel, 0.1% dimethylglyoxime (dissolved in 70% ethanol)
was used for incubation for 10 min [1]. The reaction precipitate was verified,
on the one hand, by energy-dispersive microanalysis, while on the other by
X-ray diffraction. Both patients (aged 62 and 66) were in the menopause.
They were characterized by the specific signs of the ‘syndrome of the car-
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Figs. 1-4. Human endometrial carcinoma. Biopsy sample. Electron microscopic cytochem-
ical study. Note the dimethylglyoxime complexes intracellularly and mitochondrially
(arrows); m = mitochondrion, n = nucleus. Figs. 1,2,4x12,000, Fig. 3x18,000
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cinoma of the uterine body’ i.e. they were markedly adipose, obese, one of
them was diabetic. They received antihypertensive treatment, but they had
had no previous history of nickel exposure.

Results

Intracellularly in the tumour cells, in the cytoplasm or the mitochondria
as well as interstitially, characteristic, concentrically arranged nickel di-
methylglyoxime complexes were notable, which were proved by the micro-
analytical studies to be particles containing nickel (Figs. 1-4).

Discussion

Nickel ions can be visualized subcellularly by the cytochemical dimethyl-
glyoxime technique. The inracellularly localized nickel ions were detected by
our team both under normal and pathological conditions, in the myocardium,
in smooth and skeletal muscle as well as in cerebral tissue [3, 4, 15]. Dimethyl-
glyoxime forms a complex binding with nickel ions. This shows a concentric,
electron-dispersive pattern in the tissue which is accessible to both X-ray
diffraction as well as energy-dispersive microanalytical methods and in this
way nickel can be verified in the intracellular reaction precipitate.

Nickel ions have not been detected cytochemically so far. In our cases
nickel exposure at the workplace could not be shown in the patients’ history,
which could have been related to the development of adenocarcinoma, i.e. to
the presence of the nickel ions detected.

According to our hypothesis, the nickel detected in the cells would just
indicate the tumorous nature of this process and, at the same time, it can
be supposed that regression of the tumour tissue due to progestogen treatment
may contribute to the appearance of the trace element. The aim of earlier
investigations was to decide how the cellular regression induced by progestogen
treatment aimed at influencing carcinoma therapeutically and the nickel ions

detected are interrelated.
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Zytochemischer Nachweis von Nickel bei Endometriumkarzinom im
Zusammenhang mit Progestogenbehandlung

K. Patai, Z. Szabvas und I. Balogh

Im Zusammenhang mit Progestogenbehandlung wurden in den karzinomatdsen
Geweben des Endormetriums der menschlichen Uterusschleimhaut mit der zytochemi-
schen Dimethyloxim-Methode Nickelionen nachgewiesen. Die Mitteilung befalt sich mit
dem Wirkungsmechanismus von Nickel und da in den karzinomatdsen Geweben des
humanen Endometriums bisher keine Nickelionen nachgewiesen wurden, erhebt sich die
Frage, welche zellbiologische Prozesse es zur Folge haben, daB in den Karzinomzellen des
Endometriums Nickehonen erscheinen. Eine weitere noch unentschiedene Frage ist, ob
zwischen der angewandten Progestogenbehandlung und der Erscheinung der Spurelemen-
te in den Karzinomzellen irgendein Zusammenhang besteht ?
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LInTOXMMMYeCKOe oOrpefenieHne HUKeNs Npu  KapuuHOMe SHAOMETPUS B Xofe
NeYeHnsl MporecTepoHOM

K. MATAW, 3. CAPBALL n L. BAJTOI

ABTOpbI, C MOMOLLBIO Ll.VITOXVIMVI‘-IeCKOﬁ METOANKN C AMMETOKCMMOM, MNoOKasarn Hasm4vne
MOHOB HUKENIA B KapUMHOMATO3HbIX TKaHAX 4e/10BEYECKOro 3HAOMETPUA B CBA3N C JIEYEHUEM
nporectepoHoMm. B HacTosLLem COO6LLI|€HI/IVI OHM 3aHMMalOTCA BOMPOCOM MeEXaHM3Ma ,ﬂ.eﬁCTBVIH
HUKENA, N, MOCKOJIbKY NOHbI HUKENA paHee He 6bln 06Hapy)K€HbI B TKaHAX KapUHOMbI YesoBe-
YECKOro 3aHAOMETPUA, BCTAET BOMPOC: B Pe3Y/ibTaTe KaKnNxX KNETOYHO-6M10I0MMYECKNX npoteccos
NOSAB/IAOTCA NOHbI HUKENSA B K/ETKAX KapLMOHOMbI 3HAOMETPUA? TakxKe XAeT CBOEro peLLleHns
BOMPOC: CBA3aHO /1N MOoABJIEHNE MUKPO3/IEMEHTA B K/IETKaxX KapuyHOMbI C NMPUMEHEHHBIM Jieye-
HMEM NPOrecTepoHOM.
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the Effectivity of Cryotherapy on the Uterine
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Cryotherapy of the uterine cervix can produce tissue damage of various
depths. It is very important to be familiar with the extent of tissue damage in
standardizing the treatment and assessing its effect. In the present work nonspec-
ific esterase reaction was applied for the early study of tissue damage. It was found
that this method can be used with benefit in the early assessment of the effect of
freezing. The enzyme reaction was primarily a sensible marker of cell damage in the
cervical cells.

Enzyme-histochemical studies, including also the reactions demonstrat-
ing the changes in nonspecific esterase activity, have gained momentum from
several respects in judging pathological alterations. The change of activity
can be detected also prior to the appearance of light-microscopic changes and
can be reliably localized in the cryostat sections by using various substrates.

The enzymes decomposing esters are of ubiquitous appearance and are
known to be present in several species and tissues. Their activity changes
during pathological events, in which lysosomes and breakdown processes
are of importance. Thus, the reactions were studied in degenerative vascular
changes [1] and inflammations as far as the participations of monocytes or
leukocytes or their activity played a role [3].

This reaction has been employed in several tissues for the early diagnosis
of prenecrotic cellular changes [2], and its electron microscopic version has
also been developed.

In the present paper, the early changes of the cervical glandular epithe-
lium of human uterine cervix subjected to cryotherapy and of their superficial
epithelium were followed by the routine light-microscopic staining techniques
as well as by studying the modifications of nonspecific esterase reaction.

Material and Method

Two to three hours prior to a tracheloplasty planned for laceration of
the cervix, cryotherapy was applied by 5 min freezing in fertile women in &
cases, some days after termination of their periods (mean age: 32.3 years).
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An Erbokryo-Amoils 40/a freezing device was used, with a perfusion pressure
of the N2 gas being 3.8-4.4 MPa. The surface temperature of the cryoprobe
ranged between —75 °C and —385 °C. Postoperatively, the removed tissues
were cut, partly unfixed, by a Leitz 1720 cryostat (at temperatures of —22 °C
ofthe support and at —20 °C ofthe knife), and was partly fixed in 4% glutaral-
dehyde and 8% formaldehyde. The 10 pm thick cryostat serial sections were
partly stained after a 10 min Baker’s formalin fixation at 4 °C by haema-
toxylin-eosin and partly incubated in a phosphate buffer containing alpha-
-naphthyl acetate and hexazotylated fuchsin adjusted at pH 7.2 for 20 min at
room temperature. Then the sections were covered with glycerinated gelatin
and were studied by a Leitz-Lumival microscope the following day. Later
the material fixed in glutaraldehyde was embedded for processing in resin
(Durcupan ACM, Fluka). After paraffin embedding of the material fixed in
formaldehyde, routine histological studies were made. The activity of the
glands and epithelia of the regions not exposed to freezing at the marginal
parts of the cervix was regarded as normal or as the control of the frozen
parts. Fur studying the specificity of enzyme-histochemical reactions, sections
incubated without a substrate and denaturated by heat treatment, were used.

Results

In the intact regions the cervical glands were lined with a regular colum-
nar epithelium with a basal nucleus. The poor lymphocytic infiltration focally
under the epithelium indicated slight chronic inflammation (Fig. 1a). The non-
specific esterase reaction made on parallel sections showed marked polarization
within the epithelial cells, inasmuch as the reaction precipitate can be pre-
dominantly found between the nucleus and the basement membrane, and it is
of finely granular structure (Fig. Ib).

In the regions exposed to freezing the epithelium of the cervical glandular
lumina became totally desquamated near the surface, the epithelium in the
deeper lumina became detached only on the side facing the surface, while it
appeared to be intact on the contralateral side by staining it with haematoxy-
lin-eosin (Fig. 2a). The enzyme-histochemical reaction performed on parallel
sections revealed complete loss of activity in the desquamated regions, and
in comparison to that in the intact tissue, it greatly differed both in its loca-
lization and distribution in the preserved epithelium. The polarity of enzyme
activity changed in the latter epithelial regions, with its centre of gravity in
the individual segments shifting to the side of the lumen facing the epithelium.
In other places it showed a roughly uneven distribution varying by cells.
The enzyme activity detectable in the segmentally preserved epithelium was
of irregular or homogeneous distribution. The focal and intensive enzyme
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Fig. la. Slight chronic inflammation in the surroundigs of the cervical glands lined with

intact epithelium, H & E, X 100. (6) Serial section of the region seen in Fig. la, showing a

finely g