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The Modern Approach of Hangman s
Fracture
S. ZSOLCZAIl and T. PeNTELENYI

National Institute of Traumatology, H-1081 Budapest,
Mez6 Imre Gt 17, Hungary

(Received: June 4, 1988)

Upper cervical spine injuries associated with the characteristic alterations
of the axis are termed by the international literature as hangman’s fracture (HI").
The specific changes of the clinical picture include fracture of the bilateral pedicles
of the axis, dislocation of the arch, luxation and discopathy between the second
and third (C2—€3) vertebrae, eventually other accessory fractures of vertebrae
C2-C3 (Fig. 1). There are two kinds of it, i.e. (i) one of a hyperextensive-distractive
mechanism with the very severe neurological lesion leading to the classical injury
due to hanging and (ii) one of a hyperextensive-compressive mechanism without
neurological lesion of current traffic injuries or with slight neurological symp-
toms. The latter more often occurring type of injury encompasses a relatively
wide range, which can be classified into three types: The stable injuries can be
managed by conservative treatment, the unstable ones by Halo treatment or
ventral surgical therapy meeting the up-to-date requirements. Prognosis is good.
The authors have been the firstin Hungary to present a critical and detailed survey
of the world literature and their 11-year experience, in the form of a clinical study.

Introduction and Historical Review

Hangman’s fracture was originally observed in execution victims. The
first reports, that this kind of injury had been more widespread than formerly
assumed, were published by Haughton in 1866 [34], then by Wood-Jones
in 1913 [74]. An increasing number of authors were dealing with this kind
of injury also due to traffic accidents. Grogono [32] noticed the similarity
between the ‘deal fracture’ due to hanging and the cervical injury of one of
his patients suffered in a car accident. The subsequent reports were highly
controversial. In 1964 Garber [30] reported eight cases of spondylolisthesis
of the axis due to trauma associated only with minimal neurological symptoms.
All these occurred in traffic accidents, in cars, or as a result of frontal collision.
Schneider et al. [65] treated this type of injury as a well-differentiable clinical
entity and termed it hangman’s fracture. In 1967, 40 cases of the fracture
of the isthmus of the axis pedicle were analysed by DeLorme [22]. In 1968
Cornish [19] dealt with 14 cases, which he assumed to have occurred as a
result of the extension and compression of the upper cervical spine. Surveying
a large material of spinal injuries in 1970, Norrell and Wilson [45] published
5 operated cases of the analysis of unstable HF, while he considered conser-

Acta Chirurgica Hungarica 31, 1990
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4 S. Zsolczai et al.: The Modem Approach of Hangman’s Fracture

Fig. 1. Typical picture of HF

vative treatment to be justified in 7 cases which proved to be stable. In 1967
Saldeen [60] also reported on a case which resembled the mechanism occurring
due to hanging but it still occurred in a traffic accident. The loose safety belt
had practically beheaded the injured. A similar injury was reported by Edgar
et al. [24] in 1972 when a motorcyclist was caught on a streatched rope which
injured his cervical spine in the height of the submental region. Reference on
HF can be found, beside the above-mentioned reports concerned exclusively
with this issue, also in several summarizing studies [46, 55].

Acta Chirurgica Hungarica 31, 1990



S. Zsolczai et al.: The Modem Approach of Hangman’s Fracture 5
Pathomechanism

From a biomechanical point of view, the special role of the axis within the
spine lies in the fact that the forces acting downwards (in the line of the
atlanto-occipital and atlanto-axial joints) and divided in two parts in the
frontal plane of segments I-11 of the occipital bone unite in the body of axis
and turning immediately by 90 degrees in the sagittal plane, they continue
downwards in the line of the bodies and the articular processes (Fig. 2).

The basic difference in the pathomechanism of the two forms of injury
summarized as HF is determined by the opposing forces acting in the moment
of injury. During the classical judicial hanging, the injury is caused by hyper-
extension and distraction, while in car accidents by hyperextension and
compression.

Fig. 2. Biomechanical role of the axis. Forces acting downwards through the atlanto-

occipital and atlanto-axial joints, distributed in the frontal plane are united in the axis

body and are divided again in the sagittal plane, acting downwards to the lower cervical

spine via the bodies and the articular processes. The turning by 90 degrees of the distribu-
tion planes is located at the axis body

During execution, the knot on the hanging rope is placed under the
victim’s chin, then by eliminating the support under his feet, the convict
falls down and so partly a longitudinal traction and partly a shock-like hyper-
extensive effect of the knot on the chin are there and head is exerted onthe cervi-
cal spine. As a result, rupture of the ligament system fixing the cervical spine
ventrally, the leaning of arch C2 on C3 and its consequential fracture then,
due to the continuously effected longitudinal traction, complete detachment

Acta Chirurgica Hungarica 31, 1990



6 S. Zsolczai et al. : The Modem Approach of Hangman's Fracture

from the lower cervical segment of the cervicocranium occurs (Fig. 3). This
results in extremely serious neurological consequences, it is usually fatal.
A similar injury can, however, be produced also in traffic accidents, when the
transverse part of the loose safety belt enables that, during frontal collision,
the driver be caught on the safety belt while slipping under it, simulating the
classical mechanism of hanging. In this case, the axis can be torn, moreover,
even the head can become detached [24, 60].

Concerning the pathomechanism of the other type of injuries occurring
in car accidents, it is a hyperextensive and compressive injury. The moving
human body in the car, falling forwards, brings the head, corresponding to
its propping position, in the moment of shock, into a hyperextensive position,

Fig. 3. Judicial hanging. The mechanism of injury is hyperextensive and
distractive

Acta Chirurgica Hungarica 31, 1990



S. Zsolczai et al.: The Modem Approach of H2ngTan’s Fracture 7

meanwhile a longitudinal compressive force is acting. Depending on the mag-
nitude of forces, the propping of the arch C2 against C3 can occur with its
consequential rupture, partial or complete injury of the ventral longitudinal
ligament system and fracture of the bodies of C2-C3 (Pig. 4). Depending on
the extent of the above changes, the injury can occur without dislocation of
the vertebral body. In this case only the pedicle is broken or torn. Injuries
associated with dislocation of the vertebral body show various degrees of
dislocation. It is usually characteristic of the type of injury that impairment
of the neural elements is fairly rare or slight, because the neural canal is dilated
at this segment (cisterns) and fracture of the arch provides further space for
the spinal cord (Pig. 5). Here, direct spinal cord injury occurs very rarely
regarding that no distractive mechanism is involved. Another characteristic
of this form of injury is that, beside the specific HP injury, compressive ver-

Fig. 4. Car accident. The mechanism of injury is hyperextensive and compressive

Acta Chirurgica Hungarica 31, 1990



8 S. Zsolczai et al.: The Modem Approach of Hangman’s Fracture

Fig. 5. Biomechanical explanation of cervical spinal cord lesion. In vertebral dislocation

the interspinal space for the spinal cord depends on the fracture of the arch. A. No frac-

ture of the arch, narrow space, spinal cord lesion. B. Fracture of the arch with large
dislocation, wide space, no lesion of the spinal cord

Fig. 6. In the current form of HF additional injuries of the lower cervical spine, the
forehead and the face may also occur

tebral body factures or those of the processus spinosus also occur at the middle
and lower segment of the cervical spine (Fig. 6).

In the following, only the type of injury produced in traffic accidents
is discussed because this is only of diagnostic and therapeutic importance.

Acta Chirurgica Hungarica 31, 1990



S. Zsolczai et al.: The Modem Approach of Hangman’s Fracture 9

The pathomechanism of the injury is closely linked with the problem
of stability and instability. In 1981 Effendi et al. [25] studied and followed
up in their summarizing work 142 cases from 4 months up to 4 years. They
aimed at formulating a classification defining stability. In their opinion, the
roentgenologically detectable changes depend on three fundamental factors:

1 The site of the fractured ring.

2. The dislocation of the anterior fragment (axis body) as compared to
the line of fracture.

3. The position of the posterior fragment (arch and lower articular
process). (The larger dislocation of the posterior fragment is usually asso-
ciated with the slipping forwards and flexion of the anterior fragment, and
the widening of the vertebral canal.)

Based on the degree and type of dislocation of the anterior and posterior
fragments, the changes of the intervertebral disc between C2 and C3, the
injuries of the ventral and dorsal longitudinal ligament system and on the
change in the position of the articular surface, concerning stability, fractures
are divided into three types (Fig. 7):

Fig. 7. Classification of HF cases according to stability. Stable type I, unstable type 11,
unstable type Il with large dislocation (forfrequency of the different types see refer-
ences)

. Stable type: Isolated fracture of the axis ring without an essential
dislocation of the body of C2. The fracture can involve any part of the axial
ring so it can also affect the body of C2, but it most often runs through the
pedicle. The line of fracture is transversal involving in general one or both
posterior angles of the C2 body. The subaxial disc-space is of normal width
and does not change (Fig. 8).

Acta Chirurgica Hungarica 31, 1990



10 S. Zsolczai et al.: The Modern Approach of Hangman's Fracture

Fig. 8. Three different oases of type | (stable) HF

1. Unstable type: Dislocation of the anterior segment with injury of
the disc and a widened intervertebral space between C2 and C3. The disloca-
tion of the axis body can be a tilting of the extension-type (Fig. 9a), of the
flexion type (Fig. 9b), or a slipping forwards of the listhetic type (Fig. 9c).

Acta Chirurgica Hungarica 31, 1990



3. Zsolczai et al.: The Modem Approach of Hangman's Fracture n

Fig. 9. Three different cases of type Il (unstable) HF with dislocation of the axis body.
a. extensive type. b. flexion type. c. listhetic type

1. Unstable type with large dislocation: This type is characterized by
considerable dislocation of the anterior fragment by flexion and the rough
dislocation of the articular processes C2-C3. It is unambiguously the most
severe form of instability and can even result in the desorganization of the
cervicocranium (Fig. 10).

r
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12 S. Zsolczai et al. : The Modem Approach of Hangman's Fracture

Fig. 10. Type IlIl. HF case with large dislocation

Clinical Symptoms. Diagnostics
The clinical symptoms of HF can be classified into three main groups:

1. Local symptoms in the cervical spine.
2. Neurological symptoms.
3. Symptoms of associated injuries.

1 Symptoms localized to the cervical spine are mostly characterized
by the pain of the upper cervical spine and occipital region, the limited move-
ment of the cervical spine and the painful rigidity and forced position of the
upper cervical spinal segment and muscles.

2. The neurological changes are specified by their rare occurrence.
Of them various manifestations of organic neurological changes can be found
ranging from the mildest change to each degree of severe tetraparesis. Numer-
ous authors [4, 6, 7, 10, 19, 22, 24, 25, 27, 32, 40, 49, 56, 69, 67] consider
distinctively characteristic the lack of neural lesion as opposed to the relatively
severe osseous spinal change. There are others who regarded the presence
of a neurological change as a feature of neurological injury occurring along
other spinal segments and so they make the detailed examination of the other
spinal segments obligatory [25, 65].

Acta Chirurgica Hungarica 31, 1990



S. Zsolczai et al. : The Modem Approach of Hangman's Fracture 13

The classical HF is naturally associated with neurological lesions and
death, but in this case another force and a mechanism of other direction are
involved, which aim at blotting out life.

3. Symptoms of the accessory changes are primarily caused by altera-
tions localized to other segments of the cervical spine. In addition, symptoms
of the frontal, splanchnocranial and occipital regions as well as of those of
chest injuries are encountered.

Diagnosis is based on a thoroughgoing clinical examination and the
X-ray. Of the latter the lateral view of C2 of a good quality is decisive but
complementary tomograms may also be necessary. In differentiating the
individual types, functional pictures are of great importance. As reported
by Brashear et al. [10], static roentgenograms in HF are similarly misleading
or provide inadequate information as injuries of the ankle or knee ligaments.
Therefore in every case suspicious for instability lateral view pictures of
flexion and extension should be taken with slight traction of the head. If no
change is observed, the position is stable. If there is change in flexion-extension
or listhesis, it is an unstable case. If, however, the intervertebral space between
C2 and C3 is largely widened, ventral dislocation of C2 and dislocation of
the ruptured portions of the arch and of the articular processes increases,
an unstable type of fracture of large dislocation is established. Naturally,
in dislocations exceeding a certain degree, instability is evident also without
functional symptoms.

In some cases, details of the ring fracture or of bone fragments having
drifted into the vertebral canal can only be classified by CT.

Diagnostic difficulties are posed by the frequent neurologically symptom-
free state and the relatively mild local symptoms. Based on them, in asso-
ciated injuries causing more serious complaints, HF often escapes detection
and is diagnosed only later or by chance.

Therapy

Views concerning the management of HF differ greatly the world over.
This is partly caused by the fact that there is a broad spectrum of injuries
even within the well-demarcable clinical picture of HF. On the other hand,
different approaches and different technical conditions and treatments have
developed within the various schools.

On the basis of the various approaches of the international literature
and on that of the specificities of various types of injuries, the principles of
up-to-date management can be summarized as follows:

Type | stable HF cases can readily be managed by conservative treat-
ment. In these instances, there is no vertebral body dislocation posing a static

Acta Chirurgica Eungarica 31, 1990



14 S. Zsolczai et al.: The Modem Approach of Hangman’s Fracture

problem, only the fixation of the injured cervical spinal segment should be
taken care of. This is possible by the use of cervical plaster collar, a head-
trunk (Minerva plaster) plaster, soft collars and rigid supporting collars made
of synthetic material, Halo fixation. Fixation time ranges from 3-4 to 12-16
weeks.

In type Il unstable and type Ill ustable cases with large dislocation,
management is divided into two phases, i.e. reduction and stabilization.

Up-to-date reduction is made by Crutchfield’s or Halo extension. Both
provide reduction by skeletal traction acting through the cranial bone as
the most considerate and most effective procedures. In contrast to the traction
at two points of the Crutchfield brace, the Halo method fixes the skull at
4 points and so the latter can provide traction of determined direction and
head position. Complete reposition can be achieved in 80-90% of the cases
by traction increasing from a few up to 15 kg.

Stabilization (preservation of the reduced position) can be performed
by conservative methods or by operation.

The conservative fixing procedures are the same as enumerated under
the stable type. The best results of them are ensured by the Halo-fixateur.
The ring used for traction in the stage of reposition is propped against the
shoulders through a system of bars by applying a specially designed vest made
of synthetic material (Fig. 11). So a favourable external fixation ensuring
reduction can be used in which mobilization of the patient can be started
early and which is usually well tolerated by the patients. Fixation time is
12-16 weeks. The procedure is new in Hungary, but it has been applied in
the United States and several European countries for 15-20 years [18, 26, 37,
44, 51, 66]. It is accepted all over the world as one of the best ways of treating
HF, because reduction and stabilization can be secured by the same proce-
dure, the degree of fixation being very high.

The results of the above-mentioned conservative fixations greatly lag
behind those of the Halo treatment. Earlier it has been applied more often,
but currently—for want of an even better method—is less often used.

Of the operative stabilizing procedures, ventral spondylodesis can be
looked upon as an up-to-date fixation method in the management of HF
[5, 8, 17, 39, 47, 50, 52, 53, 54, 68, 70]. It essentially involves the removal
of the intervertebral disc C2-C3 from a ventral incision, if necessary spinal
decompression, implantation of autologous corticocancellous bone block and
fixation by plate and screw (Fig. 12). No external fixation is needed
postoperatively. Bony union occurs within some months. During this
time mobilization or the eventually necessary rehabilitation can be made
unheeded. It should, however, not be ignored that a high cervical ventral
exposure is much more difficult and it involves the risk of more complications
than in the lower cervical spine.

Acta Chirurgica Hungarica 31, 1990



S. Zsolczai et al. : The Modem Approach of Hangman's Fracture 15

Fig. 11. Application of Halo fixateur for the treatment of a HF case

The posterior operative exposures are less suitable for stabilization of
HF (fixations by wire loop, plate, screw along segments C0—-11-111) [43,
52, 57, 58, 64, 70].

The prognosis of HF is good. After a good reduction bony consolidation
occurs within 2-3 months even in injuries with a frighteningly large dis-
location. In cases with rare neurological lesions (these are partial ones), rapid
neurological improvement can be observed during the rehabilitation treatment.

Acta Chirurgica Hungarica 31, 1990



16 S. Zsolczai et al. : The Modem Approach of Hangman's Fracture

Fig. 12. Operative treatment of unstable HF ease by high cervical ventral spondylodesis

Own Material and Results

During the 11 years from 1976 to 1986 a total of 608 patients with
cervical spine injuries have been treated at the Department of Neurosurgery
of our Institute. Thirty-four of them were HF cases. This means 5.6% of the
overall cervical spine injuries. In 11 cases operation was performed. Twenty-
three patients were managed by conservative treatment:

Operation Conservative Total

Other cervical spine
injuries 205 369 574
HF 11 23 34
Total 216 392 608

The annual distribution of the injured patients is shown in Fig. 13
Their age ranged from 12 to 78 years, the majority being in their third or
fourth decade, with a mean age of 42.

The male-female ratio was 21 to 13.

Processing our material, essential differences were noted in comparison
to the literature. For example, in the summarizing basic paper of Effendi
et al. [25], the classification according to the stability of the various types
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Years

Fig. 13. Annual distribution of HF oases in the authors’ own material (1976-1986)

showed a distribution totally different from our material. In their material
stable injuries occurred in 65%, unstable in 28% and unstable ones with large
dislocation in 7% of the cases, while our ratios were 37, 41 and 22%.

The different incidence ratios can he ascribed to the greater number of
traffic and agricultural accidents in Hungary, the alcoholic state in 57% of
the cases, the lacking safety belt in 30% of traffic accidents, the loose safety
belt in other cases, and the lacking head rest in 95% of the cases. However,
it should not be overlooked that in the first years of the study-period in
Hungary, HF diagnostics did not achieve the present up-to-date level, and it
is also obvious that there is a concentration of the injured in a national trauma-
tological centre.

In 11 of the 34 cases studied, neurological changes of various degrees
were found. This represents a higher ratio of neurological change in compar-
ison to the international literature on HF due to traffic accidents. We have
observed the most diverse manifestations of organic neurological changes to
vary by the type of injuries. In injuries without dislocation, no organic neuro-
logical change was observed. In the group of unstable injuries where dis-
location was only mimimal, i.e. of slightly radicular nature, hyperaesthesia
involving the dermatome C3-C5 or hypaesthesia was noted in 7 cases. In
other cases hemiparesis of one or the other upper extremity, stopping after
a time from a few days up to 3 months (3 patients). Among our unstable
cases with large dislocation, severe tetraparesis was encountered. In one
patient, tetraparesis partly decreased during rehabilitation after half a year:
his lower extremital movement totally normalized, while the upper one
improved only partially. The relatively high ratio of neurological lesion in
our material seems to be related to the pooling of the material of neurological
changes in special centres.

Management in the earlier years consisted, beside the Halo treatment,
mainly in applying conservative methods, i.e. Crutchfield reduction and
fixation by plaster or cervical support. Bony consolidation occurred in all
of the 23 patients treated conservatively, in a favourable position in 10 and
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in a less redislocated position causing no essential complaints in 13 cases.
For illustration one case each of good position and of dislocated position is
shown in Fig. 14.

Ventral spondylodesis has been performed for managing patients since
1980. Ventrofixation was made from a high cervical exposure mainly after
reduction by Crutchfield, in a smaller number by Halo extension in 11 patients.
According to Smith-Robinson or Caspar, similar to the technique used in the

a)

b)
Fio. 14. Two oases of HF treated conservatively, a. Consolidation in a good position.

b. Consolidation in a dislocated position. Clinically, both patients have become symptom-
and complaint-free since their recovery

Acta Chirurgica Hungarica 31, 1990



S. Zsolczai et al.: The Modem Approach of Hangman’s Fracture 19

Fig. 16. A case of type Il HF from the authors’own material treated by ventral spondylo-

desis. Conservative reduction by skeletal traction was followed by high cervical ventral

approach, removal of the injured disc from spaces C2-C3, spondylodesis between C2 and

C3 by autologous corticocancellous bone grafting and H-plate fixed with cortical screws.
Solid union in a good position after three months

lower cervical spine segments [3, 5, 8, 39, 45, 52, 68]. Except for one case,
bony consolidation occurred in each patient in a stabilized good position which
is illustrated in the case shown in Fig. 15. The only exception was the HF
case associated with comminuted fracture of the body of axis, where the
screws were not right enough and redislocation followed. In this case Halo
treatment helped us to achieve consolidation of a good position (Fig. 16).

It is more difficult to perform high cervical ventral exposure and it
also incurs the risk of several complications. Opening of the pharynx occurred
twice. These cases could be managed by direct sutures with no fistula formation.
Other major complications were not encountered, but it is to be stressed that
these operations have to be made by experts with great experience working
in a centre of spinal surgery.

Following ventral spondylodesis, no external fixation was applied, only
a soft foam-rubber collar was used postoperatively to reduce pain and muscular
spasm.

During the monthly checkups bony reconstruction occurred usually
during 3-4 months. Metal implants were not removed because it is unneces-
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Fig. 16. Severe and complicated HF case from the authors’ material treated by combined

surgical and conservative methods, a. Initial picture of the injury, b. Position of reduc-

tion reached by skeletal traction, c. Ventral spondylodesis with plate fixation in a reduced

position, d. Redislocation two weeks postoperatively. The screws could not fix the re-

duced position in the multiply fractured axis body. e. Halo fixation and removal of metal

implants. /. Solid union in a good position after three months. Complete clinical healing
without any symptoms and complaints

sary or involves an increased risk of complications in the formerly operated
scarry site of operation.

Halo treatment has been applied since the end of 1985. It was made
for HF in 3 patients. In all of them consolidation of a good position occurred.
During 12 weeks there were no complications whatsoever [69]. Our initial
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experience has been very promising, just in the management of the most
severe oases of HF or in those associated with a systemic disease (as e.g.
Bechterew’s diseases, PCP) but currently our indications are very much
limited by the small number of Halo fixateurs available to us.

Conclusions

HF, as a well-circumscribed type of injury ranges widely in addition
to the two basic forms and the three types of stability. Currently, the classical
form of execution after which the term has been coined, is the least frequent,
and also the justification of this term having been widely accepted is dis-
putable because of its illogic form.

It is rare and unusual that two types of injury of so different patho-
mechanism and course, like the hyperextensive-distractive injury due to
hanging and the hyperextensive-compressive ones due to car accidents, should
manifest in so similar changes and they should even be recorded under a
common name in the literature.

Diagnostically, beside a relatively poor symptomatology, the importance
of functional X-ray, even deciding therapy, can be stressed.

In the therapy of unstable injuries two up-to-date methods compete
with each other, i.e. the Halo treatment and ventral spondylodesis. Naturally,
both have their advantages and limitations. The view emerging from the
predominantly English-language literature have gained more advocates to
the use of Halo treatment. We, however, are in favour of the surgical man-
agement. We admit and stress that Halo treatment is the best in many cases
but when contraindicated [18, 26, 44, 51, 66, 69] as well as under limited
financial condition we have to resort to surgery yielding also good results
and meeting up-to-date requirements, all the more because this has several
advantages over Halo treatment.
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ZeitgemalRe Anschauung der Hangman’s Fracture
S. Zsolczai und T. Pentelényi

Die »Hangman’s Fracture« — auf deutsch »Frakture des gehdngten Menschenc,
des weiteren HF — bedeutet in der internationalen Literatur die mit charakteristischen
Epistropheusabweichungen einhergehende Verletzung der oberen Halswirbelsdule. Die
charakteristischen kndchernen Verédnderungen des Krankheitshildes sind zweiseitige Pe-
dunkulusfraktur des Epistropheus, Dislokation des Bogens, Luxation und Knorpelschei-
benverletzung zwischen den Wirbeln C Il und Il sowie eventuell sonstige akzessorische
Frakturen der Wirbeln C Il und I1l. Zweierlei Formen sind bekannt: HF, mit einem Hy-
perextensions-Distraktions-mechanismus, klassische Erhdngungsverletzung, mit todli-
chen, duBBerst schweren neurologischen Schadigungen und die HF mit einem Hyperexten-
sions-Kompressionsmechanismus, eine moderne Verkehrsverletzung ohne neurologische
Schédigungen oder mit relativ milden Nervensystemsymptomen. Die heutzutage immer
hédufiger vorkommende, letzterwdhnte Verletzungsform meldet sich mit einem ziemlich
breiten, in 3 Type einreihbaren Spektrum. Die stabil Verletzungen kénnen mit konser-
vativer Behandlung, die instabilen mit Halo-Behandlung oder mit ventraler chirurgi-
scher Behandlung den zeitgemd&Ben Ansprichen entsprechend versorgt werden. Die
Prognose ist gut. In der Arbeit werden aufgrund des griindlichen kritischen Uberblicks
der Weltliteratur und der Verarbeitung des eigenen 11ljdhrigen Materials stammenden
Erfahrungen, das erstemal in der ungarischen Literatur in Form einer klinischen Studie
erlautert.

CoBpeMeHHbI B3risg Ha «(pakTypy XaHrmaHa»
L. KONLUAW, T. MEHTENEHW

«®paKTypa XaHrMaHa» — Mo-BEHIePCKY «TpaBMa MOBELLEHHOrO Ye/OBeKa» — B MEX.Y-
HapoZ4Holi nuTepatype o6o3HauaeTcss HF u npeacTaBnsieT coboii TpaBMy BEPXHEro LLUEWHOro
OT/eNla NO3BOHOUHMKA, COMPOBOX/AIOLLYIOCA XapaKTEPHBIMM M3MEHEHNAMMN snncTotes. Tunuy-
Hble KOCTHbIE M3MEHEHUs! MPU 3TOW NaToNorMM — [BYCTOPOHHMUIA MEPENOM HOXKU 3nncTpodes,
AVCNOKaLMS LYXKU, NIOKCAUMs M TpaBMa XpsLLEBOro AUCKa Mexay no3BoHkamMu Cu_nb
VHOraa pyrue A4omnosiHuTeNbHbIe nepenombl Cu_l (puc. 1). M3BecTHbI fgge (hopMbl: Knaccu-
4eckas TpaBma MOBELLEHHOr0 C rNepTeH3NOHHO-ANCTPAKLUMOHHbLIM MEeXaHU3MOM, C BefyLiMm
K CMEpPTM TSHKe/bIMU HEBPOMOTUYECKUMU MOPAXKEHUSIMI, N Pa3HOBUAHOCTb COBPEMEHHOI TpaHC-
NOPTHOI TPaBMbl FMMNEPTE3MOHHO-KOMMPECCHOHHOTO MeXaHU3Ma 6e3 HEBPOIOrMYECKMX CUMMTO-
MOB, UM C OTHOCUTENIbHO NIEFKMMM CUMMTOMamu. Bce uallie BCTpevatollasics B HalUW [HU, 3Ta
nocnefHsAs hopMa UMeeT BeCbMa LUMPOKWIA CMEKTP, B KOTOPOM MOXHO BblAennTh TpU Tuna. CTa-
6U/bHbIE TPaBMbl 0GECMEUMBAKOTCS KOHCEPBATUBHBLIM JIeUEHMEM, HecTabuiibHble MOBPEXAEHNS
neyeHnem Halo UM BEHTPaIbHbIM XVUPYPrYECKUM BMELLATENIbCTBOM, B COOTBETCTBUM C COBpE-
MEHHbIMU TpeGoBaHMAMMW. [POrHO3 XOPOLLMIA. ABTOPbI 3HAKOMST C KPUTUYECKM PACCMOTPEH-
HbIMW INTEPATYPHBIMIA JAaHHLIMU U C pe3y/ibTaTaMu 06paboTKu COBCTBEHHOrO 1l-neTHero Mma-
Tepuana, B (hopMe KIMHUYECKOTO O4Yepka — MEepBOro B BEHTEPCKOM NuTepaType.
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lleal and jejunal resections were carried out to investigate their effect on
the faecal bile acid excretion and on the development of 1,2-dimethylhydrazine
(DMH)-induced colonic cancer in rats. Both resection types raise the total daily
faecal bile acid level compared to the control sham-operated group, whereas ileal
resection has a more pronounced effect. The incidence of tumours was found higher
in groups with enhanced faecal bile acid level. Our findings show a connection
between the daily faecal bile acid excretion and the incidence of DMH-induced
colonic cancer.

Introduction

"Various endogenous and exogenous factors are considered to be involved
in the appearance of tumour of the lower intestinal tract. Previous epide-
miological, clinical and experimental studies have shown that the bile acids
and their metabolism may be important factors in the development of colonic
cancer.

After cholecystectomy the bile acid metabolism is altered and the com-
position of bile acids changes which might predispose the colon to tumour
development. Several case-control and experimental studies have supported
[6, 9, 16, 17, 18, 21, 30, 33, 36] or refuted [5, 34] this hypothesis. Aries et al. [1]
postulated that high dietary fat increases the concentration of bile acids in
the large bowel with subsequent metabolism by bacterial flora to co-carcino-
gens. Supportive evidence has been found in international comparative
studies [11, 25, 31] that the stool from risk population for colon cancer has
a higher concentration of faecal bile acids compared to those from low risk
populations. On the other hand, increased fibre intake which decreases the
concentration of faecal bile acids, reduces also the risk of colonic cancer develop-
ment [2, 26]. However, studies on large bowel carcinoma patients have yielded
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conflicting results regarding the question of whether they excrete a greater
amount of bile acids than healthy persons [3, 10, 12, 14, 29, 35]. Experi-
mentally increasing the faecal bile acid level in different ways, (e.g. by feeding
of fat rich diet [7, 13, 28] or cholic acid [4], direct intrarectal instillation
of various bile salts [27], by diversion of the bile into the mid small bowel
[20, 38], or by small bowel resection [15, 24]) also raises the incidence of
cancerous lesions in animal models.

In the following study we investigated the effect of the ileal and jejunal
resection on the quantitative changes of total faecal bile acid excretion and
on the DMH-induced tumour development in rats.

Materials and Methods

Eight-week-old rats (Wistar: Han: Lati, Godoéll6, Hungary) of 200-
250 g in weight were used. The animals were housed 5 per cage, fed with
standard rat diet and provided with tap water ad libitum. The 65 rats were
randomly arranged in the following groups (Eig. 1):

Fig. 1. Schemes of the applied surgical models

Group 1 a, lleal resection -~ DMH (20 rats)

b, Ileal resection without carcinogen (5 rats)
Group 2. a, Jejunal resection + DMH (20 rats)

b, Jejunal resection without carcinogen (5 rats)
Group 3. a, Sham-operation + DMH (10 rats)

b, Sham-operation without carcinogen (5 rats)
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Surgical technique: After 24 hours of starvation the rats were anaesthe-
tized with intraperitoneal Nembutal in a dose of 40 mg/kg and operated on.
A midline laparotomy was done on each of them. In Group 1the distal 20 cm
segment of the ileum was removed with preservation of the ileocaecal valve,
and end-to-end anastomosis was performed using a single-layer of continuous
6/0 silk (Ethibond). In Group 2 we resected a 20-cm-long jejunum segment
starting 5 cm distal from the ligament Treitz. We sutured the end-to-end
anastomosis in the above-mentioned way, with 6/0 silk. Group 3 was formed
by the sham-operated animals. Ten minutes after laparotomy we closed the
abdomen with a double-layer of continuous 3/0 Mersilen, similar to the other
groups. The animals were permitted to drink, but not to eat for 24 hours
after the operation, then fooding was restored. In the fourth postoperative
week the daily amount of faeces and the daily total faecal bile acid level were
determined for 5 animals randomly chosen from each group. The quantitative
analysis of bile acids was carried out by thin-layer chromatography.

Starting with the fourth postoperative week 50 rats were subcutaneously
injected once weekly for 15 weeks with 20 mg/kg of 1,2-dimethylhydrazine
(SIGMA 105F-3690). Five operated rats from each group did not receive
carcinogen and served as controls.

The planned sacrifice of rats was done thirty-two weeks after the opera-
tion by an overdose of Nembutal. A complete autopsy was performed on
each animal with particular attention to the large bowel. The large bowel
mucosa was opened lengthwise, cleaned and photographed then checked for
tumour using stereomicroscope with a four-fold magnification. The whole large
bowel was stretched out and fixed in 4% formaldehyde-solution and processed
for histological examination. Student’s f-test was employed for statistical
analysis.

Results

Fifty-eight from the 65 animals survived the eight-month experimental
period. The mortality rate was 10.8%. None of the 13 surviving rats in groups
without carcinogen treatment developed tumours.

Table | shows the mean faecal bile acid level and standard deviation
as well as the incidence of tumours for rats treated with 1,2-dimethylhydrazine.

In both groups with small bowel resection we found higher daily bile
acid level than in the sham-operated group. The highest bile acid excretion
was found in the group with ileal resection, in accordance with the known
facts that the ileum plays an important role in bile acid reabsorption.

In both resected groups the incidence of DMH-induced colonic cancer
was higher than in the control group. Examination of the relationship between
total faecal bile acid levels and the average number of tumours showed that
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Table |

Colonic tumour incidence and faecal total bile acid level after small
bowel resection in rats treated s.c. with DMH

No. of Faecal bile* No. of +
Groups rats OUar%ﬂ,('jg‘{,‘ﬂat) tumours per rat
Ileal res. 17 29.7+ 8.0 1.94+1.92
Jejunal res. 20 20.8+11.8 1.25+1.24
Sham-op. 8 5.1+ 0.7 0.75+0.65

The values *, + shown: mean J; SD

the group with ileal resection, which manifested the highest total bile acid
levels, showed also the highest number of tumorous lesions.

In all groups, the incidence of DMH-induced cancerous lesions was
higher on the left side of the colon.

Discussion

In our study we changed the daily faecal bile acid excretion by resecting
different parts of the small bowel and investigated the relationship between
these changes and the DMH-induced colonic cancer.

The ileum plays an important role in the reabsorption of bile salts. The
deficiency of this function caused by ileal disorders or ileal resection increases
the bile acid excretion in the stools [8,19, 32]. Besides partly intercepting the
enterohepatic circulation of bile acids the ileal resection changes the transit-
time of stools [32] and produces colonic cell proliferation as well [22, 24].
These are the most frequently studied factors which might influence the
tumour development under experimental circumstances. Previous studies
showed that colonic hyperplasia can be recognized not only after ileal [22, 24]
but also after jejunal resection [23, 37]. Koga et al. [15] found that the increase
of faecal total bile acid level was proportional to the length of ileal resection,
and higher cancer incidence was observed in groups with higher total bile
acid levels. The different length of resection varies the transit-time to dif-
ferent degrees. To eliminate this factor we resected the same length of both
parts of the small bowel, 20 cm out of the terminal ileum and 20 cm out of
the upper jejunum. The highest daily total bile acid excretion was found in
the group with ileal resection, and also the highest incidence of tumours was
observed in this group.

Figure 2 shows the connection between bile acid excretion and tumour
development. Although the differences observed are not significant, probably
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T

Fig. 2. Relationship between the daily total faecal bile acid excretion and the incidence of
1,2-dimethylhydrazine induced colonic cancer according to the surgical
procedures used

due to the insufficient length of resection, we think that with a longer resection
we might achieve significant differences.

Our findings lend support to the hypothesis that faecal bile acids are
involved as promoters in colonic carcinogenesis by rats.
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Uber die Wirkung der Dunndarmresektion auf die Menge der mit
dem Stuhl entleerten Gallensdure und auf die Entwicklung des
experimentellen Dickdarmtumors bei der Ratte

K. Morvay, K. Szentléleki, G. Torok und A. Pintér

Bei Ratten wurde die Wirkung der vorangehend durchgefihrten lleum- und Je-
junumresektion auf die Menge der tdglich mit dem Stuhl entleerten Gallensdure und auf
die durch 1,2-Dimethylhydrazine (DMH) induzierten Dickarmtumoren untersucht. Im
Vergleich zu den scheinoperierten Kontrolltieren hat sich auf Wirkung beider Verfahren,
insbesondere jedoch auf Wirkung der lleumresektion die Tagesmenge der mit dem Stuhl
entleerten Gallensdure erhdht. In den Gruppen, in denen sich die entleerte Gallenséure-
menge erhdhte, war eine grofRere Haufigkeit des Tumorvorkommens zu verzeichnen. Die
Ergebnisse wiesen auf eine Korrelation zwischen der Gallensdurenentleerung mit dem
Stuhl und der Haufigkeit der durch DMH induzierten Dickdarmtumoren hin.

BnunsaHwne pesekunn TOHKOM KULLUKM Ha KOMIMYECTBO Bbl,qenﬂemoﬁ C KaJ10M
YKENTUHOM KUCNOTbl U BO3HUKHOBEHWE 3Kcnep|/||v|eHTaan0|7| onyxosmn ToncToro
KMLWEYHNKa Yy KpbIC

K. MOPBAW, K. CEHTNENEKW, I'. TEPEK n A. MUHTEP

ABTOpbI NPOV3BOANIN PE3EKLMI0 MOAB3LOLWHON U TOWel KALWOK Y KPbIC U UccnefoBam
B/IUAHME, OKa3blBaEMOe pe3eKLyeld, Ha CYTOYHOe KOMMYECTBO BbILENAEMOA C KaslOM XXeYHOM
KIC/OTbI 1 HA BO3HWKHOBEHWE OMyXO/Ieil TO/CTOMN KMLIKM, MHAYLMPOBAHHOE MOCPeAcTBoM 1, 2-
AuvetunrugpasmHa (DMH). O6a crnoco6a, Ho peseKust NofAB3AO0LIHON KMLLIKI Gofiee BbIPaXeHHO,
CrMoco6CTBOBa/IN YBEIMYEHMIO CYTOYHOTO KOMMYECTBA XKe/TYHOW KWUCOTbI, BbIAENAEMON C KanoM,
MO CPaBHEHWIO C KOHTPO/IbHBIMU, 0XHO-OMEPUPOBAHHBIMW JXMBOTHBIMU. YCTaHOBWUAMW, YTO
ONyX0/N Yallle BCTPeyaloTca B Tex rpynnax, rie KOM4YecTBO BblAENAEMON XeNYHONW KUCIOTbI
yBenMumMnocb. MonyyeHHble pesynbTaThbl YKasbliBalOT Ha CBA3b MEXAY BbleNeHNe C Kanom Kuc-
NOTbl W YaCTOTON MHAYLMPOBaHHbIX DMH onyxoneit TONCTON KULLKW.
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Factors Affecting the Cold Transfer
during Cryotherapy

S. Matanyi

2nd Department of Obstetrics and Gynaecology, H-1082 Budapest, UllGi Gt 78/a,
Hungary

(Received: September 1, 1988)

Cryotherapy of the cervix was made in 40 patients for chronic cervicitis,
and the thickness of the ice zone around the probe was measured in function of
treatment time, under standard cooling conditions. The pace of growth of the ice
zone allowed the author to draw conclusions as to the conductivity of the studied
tissue. It was established that in the study-group, the patient’s age and their
histories of abortions did not influence the cold transfer significantly. The differ-
ence between the average values of ice zone thickness measured in the groups of
nulliparae and multiparae was, however, significant. Findings have shown that
the spread of cold in the cervical tissue in nulliparous women is better than in
multiparae and so a greater efficacy of cryotherapy can be expected in nulliparae.

1 he basic problems of cervical cryotherapy are the deep transfer of
cold, the assessment of the spread of its necrotizing effect and the insufficient
knowledge of all factors which may influence, with a given cooling energy,
the spread of cold effect and the desired therapeutic effect.

In our study an answer was sought to the question to what extent cold
transfer in the cervical tissue is affected by previous obstetric events and by
the patient’s age.

Materials and Methods

Cryotherapy by a cryoprobe was applied in 20 nulliparae and 20 multi-
parae after termination of their periods because of chronic cervicitis. The
cooling energy was provided by an Erbokryo-Amoils 40/a equipment, the
working pressure of the jNO gas ranging, in all oases, between 4.0 and 4.2
MPa. Prior to treatment, the cervical mucus was removed and the surface of
the cryoprobe was coated with gel improving heat contact. Freezing was
begun after insertion of the probe and the width of the ice zone around the
probe was measured in function of freezing time.

The patients’ mean age was 31.9 years, the youngest being 19, the oldest
40 years of age.

Maximal treatment time was 8 minutes. In a part of the cases freezing
lasted for 5 minutes if the thickness of the ice zone did reach, during this
time, the 8 mm width around the probe.
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The probe fitted well the surface of the portio in all cases, and the changes
in the shape of the cervix did not influence the heat contact of the probe.
For statistical analysis, Student’s one-sample i-test was used.

Results and Discussion

It is known that with the increase of freezing time, the size of the ice
zone around the probe increases at a diminishing pace with the progress
of time until a heat balance is reached between the heat loss ensured by the
equipment and the heat release ensured by the circulation of blood in the
tissues. Beside the above two factors, several others play a role in reaching
heat balance, such as heat contact, the heat conductivity of tissues, etc.
Heat contact is improved by removal of the cervical mucus, use of gel on the
surface of the probe, careful insertion of the probe and by the starting of
freezing after application. Differences in heat contact could be neglected
in our cases. Cooling energy and cooling surface were constant by using the
same cooling equipment and probe.

The velocity of cold transfer was examined in the cervical tissue in rela-
tion to the patients’ age and the number of abortions and deliveries in their
histories. The patients were divided into groups of under and over 35 years
of age. In the two groups the average ice zone thicknesses during freezing in
the function of time are shown in Table I. In the group under 35, the average
thickness of the ice zone was larger in each of the measured freezing times
of 1, 3, 5 and 8 minutes than in the group over 35. Differences were not
significant in either of the cases.

Assessing the larger average ice zone thickness values in the group
under 35, it should be taken into account that there were more nulligravidae
and nulliparae in this group.

Table |

Gold transfer in the cervical tissue according to age

n Freezing time (min

Age 1 3 9 ¢ )5 8

Average < 36 17 1.66+0.49* 4.331£0.8 5.6+0.67 7.0£0.70

thickness of

ice zone

(mm) > 35 23 0.57+0.40 2.57+0.44 4.42+0.34 6.57+1.17
p value 0.1>p > 005 01>mp >005 07>p >06 0.4>ij>0.3

*SEM
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If the velocity of cold transfer in the cervical tissue was examined in
relation to previous deliveries, it was found that the average ice zone thickness
was larger each time measured than the values in the multiparae, and the
difference between the 1, 3 and 5-min data was significant, while being non-
significant between the 8-min values (Table Il). An additional finding was
that the difference between the average values of ice zone thickness in the
two groups decreased with time. The p value for the one-minute values was
strongly significant (p <f 0,001) and in case of the 3 and 5-min data, significant
(0.01 >p >>0.01 and 0.02 >p >>0.01), while in case of the 8-min values
non-significant (0.2 > p >0.01).

Table Il

Cold transfer in the cervical tissue according to deliveries

Deliveries n Freezing time (min)
1 3 5 8
Average Nulliparae 20 2.50J;0.28* 5.00+1.08 6.3+£0.88 8.00+0.48
thickness

of ice zone

(mm) Multiparae 20 0.4470.50 2.66+0.16 4.66+0.23 6.77+0.40

p value p < 0.001 0.01 > p > 0001 0.02>p > 001 0.2>p>0.1
*SEM

Studying the cold transfer among nulligravidae and among those having
had abortions but still being nulliparae, the average ice zone thickness values
differed only to a small extent, the difference being non-significant and
non-characteristic. The one-minute average value was higher in the group
of nulligravidae, while the 3, 5and 8-min average values were higher in the
groups having had abortions but still being nulliparae.

On heat conduction, heat is transferred in some substance from the
warmer towards the colder places without any microscopic flow of material.
In the substance the molecules and atoms are in chaotic motion, they pass
on a part of the energy of their heat movement through collision. In the case
of heat conduction, the amount of heat (thermal electric density) transmitted
per unit cross-section per unit time is according to Fourier’s law proportional
to the negative temperature gradient in the direction of flow and to the heat
conduction factor, depending on the quality of the substance

P= —/3%: w/n?
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where = the passing amount of heat (thermal electric density), A= heat
conduction factor, 0t/0t<%/m= heat gradient (the differential coefficient of
the heat gradient in the normal direction of the isothermic surface).

The heat conduction factor is defined as the amount of heat transmitted
per unit time, per unit cross-section (m2 per unit temperature gradient.

Exact measurement results for the heat conductivity of living tissues
are hardly available. The cervix is composed of several rather heterogeneous
tissues of a varying water content. Heat conductivity increases in the function
of the water content, the relationship can be expressed by an exponential
curve. Naturally, the heat conductivity of the portio is largely influenced
by its blood supply as well but also by other factors. It is known that, e.g
the heat conductivity is about 1.1-1.2 times that of the values measured
perpendicularly [1].

Studying the transmission of the ice zone around the probe under standard
cooling conditions in the function of the age of patients and the number of
their deliveries and abortions, it was found that during the same time, in
multiparae an ice zone of a smaller diameter is formed than in nulliparae and
the difference is significant. In this respect, the comparison according to the
patients’ age and their histories of abortions did not show any significant
differences.

During delivery, the tissue of the portio undergoes a considerable change.
Following delivery there is always an accumulation of connective tissue
substance and, as a result, the water content of the tissue of the portio is
reduced which may account for the changes in heat conduction. The cooling
conditions standardized for the heat conductivity of the cervix can he deduced
from the pace of growth of the ice zone around the probe. According to our
results, cold transfer is more favourable in the cervical tissue of nulliparae as
compared to that of multiparae, so better results of cryotherapy can be
expected in nulliparae, particularly with treatments of a shorter time, i.e.
3-5 minutes.
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Die, die Fortpflanzung der Kalte beeinflussenden Faktoren anlaflich
der Kryobehandlung der Zervix

S. Matanyi

Bei 40 Patientinnen wurde wegen chronischer Zervizitis die Kryobehandlung der
Zervix durchgefuhrt und in der Funktion der Behandlungszeit die Dicke der sich in der
Umgebung der Sonde entwickelten Eiszone unter standardisierten Abkihlungsverhéalt-
nissen gemessen. Aus dem Wachstumtempo der Eiszone konnten betreffs der Wéarme-
leitungsfahigkeit des untersuchten Gewebes Folgerungen gezogen werden. Im untersuch-
ten Krankengut Ubten das Lebensalter der Patientinnen bzw. die vorangegangenen
Aborte auf die Fortpflanzung der Kdlte keinen signifikanten Einflu aus, demgegenuber
war in der Gruppe der Nulliparen und der Frauen, die bereits Kinder gebaren, die Ab-
weichung zwischen den Durchschnittswerten der gemessenen Dicke der Eiszone, signifi-
kant. Aus den Ergebnissen folgt, die Fortpflanzung der Kélte im Zervixgewebe bei den
Nulliparen besser als bei den schon Kinder auf die Welt gebrachten Frauen ist, d.h. daRB
sich die Kryobehandlung bei den Nulliparen voraussichtlich als erfolgreicher erweist.

daKTopbl, BAMSIOWME HA PACMPOCTPAHEHUE X0/104a MPY KPUOTepanuu LLIenKu
MaTKu

L. MATAHN

ABTOp NPOBEN KPUOTEPaNUIO Lelikn MaTKu y 40 XEHLUUH C XPOHUYECKUM LIEPBULINTOM,
U, B CBSA3U C NPOAO/MKUTEIBHOCTLIO BPEMEHM NIEUEHNS, ONPEZENS TO/MLLMHY 30HbI /b/la, BOSHUKA-
tOLLLYHO BOKPYT 30H/3, B YC/OBUSX CTaHAAPTU3MPOBAHHOTO oxNaxaeHus. Ha ocHoBaHWM Temnos
pocTa NefAHOI 30HbI, aBTOP CyAWn O Ten/ONPOBOAHON CNOCOGHOCTM MCCNeBeMOiA TKaHu. [lo-
Kasan, YTo B UCCMe0BaHHON rpynne 60MbHbIX HK BO3PACT MauyueHTa, HA abopTbl B aHAMHe3e He
OKa3blBa/ [OCTOBEPHOTO BAMSIHUS HAa pPacmpocTpaHeHWe Xonoda. B npoTWBOMOMOXKHOCTb
3TOMY, pasfnume MeXay CPefHUMU 3HAUEeHWSIMU TOMLUMHBI fefiiHOW 30HbI, ONpedeneHHbIMU B
rpynnax HepoXasLMX 1 POXKABLUNX XKEHLUWH, BbI10 CTATUCTUYECKM 3HAUMMO. KaK MoKasblBatoT
pe3ynbTaTbl, PaCNPOCTPaHeH1e X0N0Aa B Cly4ae HEPOXABLUMX XEHLLMH B TKaHW Weikn MaTKi
Aydlle, YeM Y POXaBLUMX, NMO3TOMY /yullnid pe3ynbTaT OT KPUOTEpanuy OXWUAAETCS Y Hepo-
YaBLUMX YKEHLLMH.
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Invasive Intrauterine Procedures in Twin
Pregnancies Discordant for Fetal Malformation*
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Invasive intrauterine procedures in two twin pregnancies for exencephaly
and multiple malfomations are reported. In the first case, to ensure the develop-
ment of the normal fetus, selective feticide of the affected fetus was undertaken by
transabdominal intracardial injection of 20% NaCl solution. A healthy newborn
infant with normal weight and a fetus papyraceus were delivered at term. In the
second case, because of monoamnial placentation, the procedure was regarded too
dangerous, therefore, only therapeutic amniocentesis was carried out to decrease
the volume of amniotic fluid. The fetuses were delivered in the preterm period.
The advantages of the procedure of selective feticide developed by the authors are
also discussed.

1 he spread of ultrasound diagnosis has made it possible to recognize
multiple pregnancy and fetal abnormalities at an early stage. If the fetus
proves to be abnormal the couple may choose either termination or continua-
tion of the pregnancy. In a twin pregnancy, if only one fetus is affected
(discordant twin-pregnancy) there are three possible courses of action: (r) con-
tinuation of pregnancy; (rm) termination of pregnancy and (in) selective feti-
cide of the affected co-twin.

In the case of continuation of discordant twin-pregnancy, it usually
ends up with spontaneous abortion or premature birth [2]. Under these cir-
cumstances, it may often be necessary on maternal indication to perform
therapeutic amniocentesis on account of polyhydramnios. While if on ter-
mination the healthy fetus is lost, it can, on the other hand, be saved by
selective feticide.

The aim of the present paper is to describe our experience in invasive
intrauterine procedures performed in two discordant pregnancies.

Case Report

1 T. H., age 22. At the 24th week of her pregnancy, ultrasound exami-
nation (Picker LS 2000) revealed discordant twin pregnancy for exencephaly.
No severe malformation was found in fetus A, but in fetus B severe neural

*Presented at the Und International Symposium on the Pregnant Uterus. May
22-24, 1986, Debrecen, Hungary.

Acta Chirurgica Hungarica 31, 1990
Akadémiai Kiad6, Budapest



40 A. Bolodar et al.: Invasive Intrauterine Procedures in Twin Pregnancies

tube defect (exencephaly) was diagnosed. Since the presence of septum between
the sacs confirmed diamnial placentation, 10 ml of amniotic fluid were aspirated
from each sac. In the amniotic fluid of fetus B, AFP concentration was high
(95,256 ng/ml) and in the cytological smear a high number of phagocytic
macrophage cells was found. The biochemical and cytological structures of
the amniotic fluid of fetus A excluded the possibility of neural tube defect.
In order to increase the viability of fetus A, selective feticide of fetus B was
performed.

Ultrasound-monitored drainage of 8 ml blood from the fetal heart
(fetus B) was followed by the injection of 10 ml of 20% sterile NaCl solution.
Soon after the injection bradycardia developed and within a few hours pul-
sation of the heart stopped. The further course of the pregnancy was unevent-
ful. Examination of the possibility of DIC carried out in the Central Laboratory
of Clinical Chemistry showed no difference. The development of both fetuses
was followed by ultrasound till the end of pregnancy; the healthy fetus devel-
oped in the normal way, whereas the other fetus (B) gradually degenerated.
In the 40th week a 2550 g living mature female infant was born via spontaneous
vaginal delivery, and preceding placental separation, the other fetus was
born as fetus papyraceus.

2. A. H. aged 24, primigravida. Ultrasound examination performed at
16 weeks due to high serum AFP level (140 ng/ml) revealed twin-pregnancy
discordant for exomphalos. The absence of septum between the sacs confirmed
monoamnial placentation, thus only one amniocentesis was done. The amniotic
fluid AFP concentration was high (83.248 ng/ml) and in the cytological smear
there were no phagocytic macrophage cells. Ultrasound examination repeated
in the 20th week also showed hydrocephaly and lumbosacral neural tube
defect. On account of monoamnial placentation selective feticide could have
been dangerous, thus only bed rest was advised. At 27 weeks 100 ml, at 31
weeks 150 ml, at 35 weeks 250 ml amniotic fluid was drained. In the 36th
week of pregnancy two infants were delivered: (A) a 1750 g healthy female,
(B) a 1800 g female with severe malformations.

Discussion

It is well known that in twin-pregnancy discordant for fetal malforma-
tion the viability in utero of the healthy co-twin is worse than in singular
pregnancy [4]. Therefore it is desirable from an obstetrical point of view that
the affected fetus should not develop. It was first Aberg and his co-workers [1]
and Kerenyi and Chitkara [3] who reported selective invasive procedure in
order to stop the growth of the affected fetus. Cardiac arrest was performed
through intracardiac air embolization (on account of discordant Tay-Sachs
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disease in the affected fetus), by Petres and Rechvine [5] and through intra-
cardiac injection of formaldehyde in the affected fetus for trisomy 21 by
Palle and co-workers [4].

According to the degree of malformation, fetal diseases indicating
selective feticide can be divided into two groups. The first group contains
those genetic diseases which are compatible with life (e.g., chromosome aber-
rations, enzymopathies), thus without the procedure, the affected fetus is
likely to be delivered and to live for a while. The presence of the affected
fetus usually does not disturb the growth of the healthy co-twin. In these
cases, similar to the practice followed in singular pregnancy, diseases resulting
in severe mental retardation indicate selective feticide.

The second group contains malformations which are incompatible post-
natal life. On account of ever-growing polyhydramnios a.o. the presence of
these malformations gives the healthy co-twin a smaller chance of viability
in utero, therefore, in these cases, selective feticide is indicated, mostly for
helping the normal growth of the healthy co-twin. Such affected fetuses
would not live long after delivery.

The first condition for performing the procedure is, of course, correct
prenatal diagnosis. After progress, counselling the couple may decide to go
ahead with the procedure.

The next step is to decide how the procedure should be performed
technically. Contrary to cases described in the literature, we did not choose
exsanguination [1, 3] or air embolization [5] or the formaldehyde method [4],
but intracardiac injection of hypertonic NaCl solution. We did not draw
more than a few ml of blood in order to avoid loss of blood in the healthy
fetus through a potential shunt.

Before the procedure, it is important to identify the septum between
the sacs by ultrasound. In our second case, placentation was found mono-
amnial, therefore the procedure would have been dangerous. The affected
fetus hindered the growth of the healthy fetus, which was born with a weight
of only 1750 g in spite of therapeutic amniocentesis performed on account
of polyhydramnios. Contrary to the second case, pregnancy in our first case
continued in a normal way until the 40th week, and a healthy infant of 2550 g
was born. In this case, the fact that polyhydramnios usual in malformations
could not develop must also have played an important role. It is essential
to observe the rules of asepsis during the performance of selective invasive
procedure.
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Intrauterine Intensiveingriffe im Falle fotaler Malformation bei
diskordanter Zwillingsschwangerschaft

A. Bolodar, O. Torok, Z. Téth und Z. Papp

In der Arbeit wird Uber bei zwei Mehrlingsschwangerschaften wegen Exenzephalie
bzw. einer multiplen Entwicklungsanomalie durchgefihrte invasive, intrauterine Ein-
griffe berichtet. Im ersten Fall wurde zwecks Gewahrleistung der ungestdorten Entwick-
lung des gesunden Fotus bei der in Hinblick auf die Exenzephalie diskordanten Zwillings-
schwangerschaft in das Herz des kranken Fodtus transabdominal 20% ige NaCl-L&ésung
injiziert. Die gesunde Frucht kam termingerecht, mit reifem Gewicht auf die Welt. Im
anderen, mit multipler Entwicklungsanomalie verbundenen diskordanten Fall ein solcher
Eingriff wegen der monoamnialen Plazentation zu riskant schien, wurden im Interesse
dessen, dall das Gewicht des gesunden Fotus das reife Gewichtsbereich erreiche, serien-
weise entlastende Amniozentesen vorgenommen. AnschlieBen werden die vor der Durch-
fuhrung der selektiven Eingriffe zu beriicksichtigenden Gesichtspunkte sowie die Vorteile
der im ersten Fall angewandten intrakardialen Technik beschrieben.

VIHBa3VBHble BHYTPUMATOUYHbIE BMELLIATE/ILCTBA 13-32 MasIb(OopMaLIK MI0L0B
npy OUCKOPAAHTHOM GepeMeHHOCTU 6IM3HELAMM

A. BONOJAP, O. TEPEK, 3. TOT n 3. NAMN

ABTOpbI COO6LLAIOT 0 UHBA3UBHbIX BHYTPUMATOUYHbLIX BMeLIATeNbCTBAX, MPOU3BEfEHHbIX
13-3a IKCIHLE(ManbHOro U MyNnbTUMNNEKCHOTO HapyLleHWi pasBUTUS MpU ABYX MHOTFOMIOAHbIX
GepeMeHHoCTAX. B uHTepecax o6ecrneyeHUs HOPManbLHOro pPasBUTUS 340POBOrO M0Aa OTHOCU-
TENbHO 3KC3HUE(hanuu Npu LUCKOPAAHTHOW MHOrONNOAHOW 6epeMeHHOCTM, aBTOpbl BBENW B
cepfue 60MbHOr0 Nrofa TpaHca6AoMUHAaNbHO 20%-ii pacTBOP XNOPWUCTOro HaTpus. 340POBbIiA
nnoj poauncs B CPOK C3penoii Maccoit Tena. B pyrom cnyuae ¢ JUCKOPAAHTHOCTbIO, COMPOBOX-
[AaBLWIMMCS MY/JbTUMAEKCHBIM HapylleHWeM pa3BUTUS, BCNEACTBME MOHOAMHUMaNbHOW nna-
LleHTaLMUM TaKoro xapakTepa, BMeWaTensCTBO CYNTANU COMPSXKEHHBIM C PUCKOM, NO3TOMY C Mo-
MOLLbIO CepUHOro pasrpy3oyHOro amMHUOLEeHTe3a aBTOPbl NOMbITANUCL LO6UTLCA TOrO, YTOGLI
mMacca Tena 340pOBOro njoAa AocTUraa 6bl 3penyto BecoByto 061acTb. OHU NepeyncnsaoT TOUKU
3peHus, KoTopble CnefyeT NPUHUMATL BO BHUMaHWe nepef BbiMOAHEHWEM CeNeKTUBHbIX BMeLla-
TeNbCTB, YNOMUHAIOT O NPeUMyLLecTBax MHTpaKapaManbHOW TeXHUKN, MPUMEHEHHOW B NepBoOM
cnyuyae, No CpaBHEHUID C APYTMMU METOAaMMU.
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Bilateral Spontaneous Pneumothorax
Associated with Metastasis of a Malignant
Fibrohistiocytoma

J. Zapateko, L. Madrigal, J. Lago, B. Baschwitz,
A. MOYANO, E. PEREZ and J. CANDELAS

Thoracic Surgery Hospital “Ramén y Cajal” Madrid, Spain, M artires Concepcionistas 18,
28006 Madrid, Spain

(Received: January 10, 1989)

The case of a 34-year-old female patient is presented. The patient was admit-
ted because of bilateral pneumothorax caused by the metastasis of a malignant
histiocytoma originating in the left gluteus.

Bilateral chest-suction was made and the patient received complex chemo-
therapy.

The chest X-ray taken 4 months later showed considerable regression of the
lymph node métastasés.

Neither the time of development of pneumothorax nor its mechanism is
known. There are only assumptions about it. Authors have considered their case
worthy of publication because the lymph node metastasis of bilateral simultaneous
pneumothorax due to histiocytoma has not so far been known in the literature.

A 30-year-old woman, who had undergone surgery for a malignant
fibrohistiocytoma in her left gluteus 4 months earlier, was admitted with
a one-week history of severe dyspnoea and pain in both hemithorax that
increased with breathing.

Physical examination showed a healthy-looking woman with decreased
breath sounds on both sides and a surgical scar on her left gluteus with no
pathological evidence. The only remarkable laboratory finding was an elevated
alkaline phosphatase. The electrocardiogram was normal. Spirometrie and
gasometric values all fell within normal ranges.

A chest roentgenogram (Fig. 1) showed bilateral pneumothorax that
increased during expiration, and multiple nodules in both lung fields. Bilateral
pleural drainage was instituted until full lung expansion was achieved and the
persistent air leak stopped. Resolution was first achieved in the right hemi-
thorax.

The patient was started on 3 courses of combined chemotherapy (adria-
mycin 60 mg/m2on day 1; vincristine 2 mgon days 1, 7 and 14; cyclophospha-
mide 600 mg/m2on day 1; actinomycin D 0.50 mg/m2on days 1, 7, 14 and 21).
She was kept on this chemotherapeutic regimen on an outpatient basis.
A second roentgenogram (Fig. 2) four months later revealed a marked remis-
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Fig. 1. Bilateral pneumothorax due to metastasis of a malignant fibrohistioeytoma

sion of the metastasis. The diagnosis of bilateral pneumothorax due to metasta-
sis of a malignant fibrohistiocytoma was made.

Simultaneous bilateral pneumothorax associated with metastatic pul-
monary disease is very rare. To our knowledge, no case of bilateral pneumo-
thorax from a malignant fibrohistiocytoma has been reported in the literature,
whereas a unilateral association has been described mainly in children with
o0sseous sarcoma [1].

The first case was reported in 1937 by DeBarrin [2] who observed a hemi-
pneumothorax as a complication of metastatic pulmonary osteogenic sarcoma.
To date, the underlying mechanism of pneumothorax remains unclear. Thorn-
ton and Bigelow [3] suggested that rapid tumour growth might outstrip its
blood supply with subsequent formation of a bronchopleural fistula due to
the subpleural localization of the tumour. Lodmell and Capps [4] and Macklin
[5] suggested that the tumour itself obstructs a bronchus or bronchiole
resulting in a ball-valve system which overinflates the alveolus resulting in
air rupturing into the pleural cavity.
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Fig. 2. Marked remission of the lesions (4 months later)

Recently, the incidence of pneumothorax observed in these patients
has increased due to the use of chemotherapy [6] which induces tumour necro-
sis and interferes with tissue repair systems. In some cases, pneumothorax
might present before the metastasis is observed radiologically [7]; thus,
conventional and computerized tomography are important tools in the early
diagnosis of these patients.
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Im Falle von zweiseitigem spontanem Pneumothorax
diagnostiziertes, mit Metastasen kompliziertes malignes
Fibrohistiozytom

J.Zapatero,L.Madrigal,J. Lago,B.Baschwitz,A.Mayano,E.PérezundJ. Candelas

Die 34jahrige Patientin wurde wegen zweiseitigem Pneumothorax aufgenommen,
fir den die Metastase des aus dem linken M. gluteus ausgegange malignen Histiozytoms
war.

Bei der Patientin wurde bilaterale Thoraxabsaugung durchgefuhrt und komplexe
Chemotherapie angewandt.

Auf der nach 4 Monaten verfertigten Thoraxaufnahme zeigten die Lymphknoten-
metastasen eine wesentliche Regression.

Weder der Zeitpunkt, noch der Mechanismus der Entwicklung des Pneumothorax
sind bekannt, damit im Zusammenhang gibt es nur Vermutungen. Die Darstellung des
Falles schien deshalb als lohnhaft, weil durch Histiozytom herbeigefiihrter, zweiseitiger
Pneumothorax mit pulmonaler Lymphknotenmetastase in der Literatur noch nicht be-
schrieben wurde.

Crnyuaii coueTaHusl BYCTOPOHHEr0 CMOHTAHHOIO MHEBMOTOpaKca C
MeTacTasamy 3/10KaYeCTBEHHOM (MBPOrNCTMOLMTOMBI

A. 3AMATEPO, . MAOPUT AN, A. NIATO, 6. BAWWBWUTL, A. MOAHO, 3. MEPE3 n A. KAHAEJIAC

ABTOpbI ONKCbIBAOT CAyYali 32-neTHeli 60/bHOM, KOTOPYIO NPUHSANN B OTAENEHNE C ABY-
CTOPOHHMM MHEBMOTOPAKCOM, KOTOPbI GblN BbI3BaH METACTA30M 3/10Ka4YeCTBEHHO FMCTUOLMTO-
Mbl, HAXO[MBLLENCA B NEBON ArOANYHON MbILLILIE.

BonbHOI Npon3BeNnn iBYCTOPOHHEE OTCAChIBaHWE U3 FPYAHON KNETKMN 1 MPOBENN KOMI/EKC-
HYI XVUMUOTEpanuio.

Ha peHTreHOBCKMX CHUMKax FpyfAHO KNEeTKMW, cAenaHHbIX crnycTs 4 mecsua, Oblna oT-
MeueHa 3HauuTe/NbHas Perpeccus MeTacTasoB B IMMGaTUYECKMe Y3fbl.

Hun Bpems BO3HMKHOBEHMS| MHEBMOTOPAKCA, HW €ro MexaHW3M He M3BECTHbI, MMeloTCs
TONLKO MPEAMNONOXKEHNs. ABTOPbI CHMTAIOT, YTO C OMMCHIBAEMBIM C/ly4aeM CTOMT 03HaKOMUTLCS,
NMOCKONbKY [10 CUX MOp B IMTepaType He Gblf ONKUCaH ABYCTOPOHHWIA, OAHOBPEMEHHbIV NMHEBMO-
TOpaKC KaK CnefcTBME METacTa3oB B IErOYHble NMMQATNYUECKIME Y3/bl 310KAUYECTBEHHON MMCTMO-
LMTOMBbI.
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Indirect Calorimetry Methods for
Determination of Energy Expenditure*

E. Dardai
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University Medical School, H-1096 Budapest, Nagyvarad tér 1, Hungary

(Received: December 12, 1988)

Brief history and development of calorimetric methods for the determina-
tion of energy expenditure are discussed. The author demonstrates the measuring
principles of direct and indirect calorimetry. In two clinical studies the practical
use of closed and open technique of indirect calorimetric measurements are pre-
sented.

In 10 operated patients under isoflurane-nitrous oxide anaesthesia in closed
breathing circuit dose related decrease of oxygen consumption and carbon dioxide
production was found. The indirect calorimetry showed higher mean energy expen-
diture (+14%) than was calculated by the Brody-Kleiber formula. These values
indicate that the metabolic response due to surgical stress exceeds the metabolism
decreasing effect of anaesthesia.

The modalities of exact determination of energy expenditure of septic
patients under respiratory treatment are discussed. Data of modified Harris-Be-
nedict equation adapted to clinical conditions and of continuous indirect calori-
metric measurement of energy expenditure were compared in 25 septic patients.
The measured and the calculated mean values showed good correlation (r = 0.82).
The modified Harris-Benedict equation may be properly used in clinical practice,
when indirect calorimetric measuring instrument is unavailable.

Introduction

Metabolism or cellular respiration are the means by which cells maintain
their integrity. The energy requirement for synthesis or cellular function as
muscle contraction, nerve conduction or glandular secretion is derived from
the potential energy of organic foods. Organic foods either of vegetable or
animal origin are absorbed, stored or oxidized in a series of graded enzymatic
reactions designed to maximize the biological use of energy in a controlled
fashion [3]. The released energy is utilized for cellular function, enzymatically
stored in the form of high energy phosphates (ATP) or dissipated in the form
of body heat. The efficacy of energy conversion to work can be calculated
from the ratio of external work to internal conversion rate. At maximum
efficiency, about 25% of chemical energy is converted to mechanical works

* Presented at the 4th Symposium fir klinische Erndhrung und Stoffwechselfra-
gen. Oberwiesenthal, FRG, 1987.
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the remainder to heat. At rest almost all oxidized energy may be accounted
for, by heat loss from the body [6, 13].

Energy can be neither created nor destroyed, hence the energy or heat
produced by the body can be accounted for as heat loss, because man is
homoiotherm and maintains stable body temperature within narrow limits [8].

Direct Calorimetry

Calorimetry is the measurement of energy expenditure. Heat lost from
the body may be measured directly by whole-body or direct calorimetry
(Fig. 1).

The subject is placed into a small insulated chamber in which all the
heat evolved can be measured by water circulating through the coils which
are inside the chamber. The rate of heat transfer from the individual to the
coils is computed from the increase in water temperature and the rate of
water flowing through the coils. Air is circulated through the chamber and
its water vapour analysed to determine wet heat loss. The use of such a chamber
for direct calorimetry is an arduous and slow process. These problems have
been resolved in part by the development of gradient layer calorimeters for
direct measurement of heat loss from the body [8].

Fig. 1. One method of direct calorimetry (after D. W. Wilmore 1980.)
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In clinical practice, however these technique are rarely employed to
determine heat production, rather indirect calorimety is the method pre-
ferred.

Indirect Calorimetry

In aerobic metabolism oxygen consumed and carbon dioxide produced
are related to the release of energy from the body. The relationship between
energy release and the quantity of these two gases is stoichiometric fcr any
particular reaction, although the gas exchange for all foodstuffs is not the
same. Combustion reactions of various nutrients with the corresponding
respiratory quotients (RQ) can be seen below:

C.HI2O,+ 602—6C02+ 6HD R Q =40-= 1.00
glucose

glycogen

C5M 10406+80 0 2—57 C02¢52 H RQ = = 071
triolene

2CHM N+ 602— 5C02+ 6HD+(NH2XZ0 RQ = = 0.83
alanine

CHBOH-f- 302- 2C02+ 3HD RQ = -£-=0.67
ethanol

The heat generated by these reactions can be directly measured in a bomb
calorimeter or the amount of oxygen consumed and carbon dioxideproduced
can be quantitated relating gas volumes to heat production [6]. Measurement
of gas exchange is the basis of the technique of indirect calorimetry [24].
In 1903 Atwater and Benedict and their group applied the up-to-date tech-
nique of direct and indirect calorimetry to demonstrate the validity of the
law of conservation of energy for the human organism by using carbon dioxide
production as a measure of gaseous exchange and later using oxygen con-
sumption (Benedict and Milner in 1907). In their famous experiments they
showed that the energy intake balanced the energy expenditure within
0.1% [14].

Actual energy expenditure can be measured either by a closed-circuit
or open-circuit technique [6, 13, 18].

The closed circuit technique utilizes a displacement spirometer with
carbon dioxide absorber. The tank is filled with oxygen and the patient
breathes from the spirometer through a mouthpiece or a face mask. The volume
decreasing in the spirometer over a measured period of time is recorded and it
represents oxygen utilization. Oxygen consumption is converted to calory
expenditure (Fig. 2).
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Fig. 2. Measurement of oxygen consumption with spirometer (closed system)

In the open-circuit technique, the patient breathes room air or air-oxygen
mixture and the expired gases are either collected in a Douglas bag or Tissot
spirometer over a measured period of time for later analysis or immediately
analysed by an automatic gas analyser (Fig. 3) [19].

Figure 4 shows the portable apparatus of C. G. Douglas from 1911 for
determination of total respiratory exchange in man [9]. After collection of
expired air over a definite period, volume and concentration of gases are
determined.

Correction have to be made to standard temperature and barometric
pressure and dry gas so all measurements are equated with 0 °C, 760 mm Hg
barometic pressure and dry gas.

Fig. 3. Measurement of oxygen consumption and carbon dioxide production with open
circuit technique

Acta Chirurgica Hungarica 31, 1990



E. Dardai: Indirect Calorimetry Methoda 51

Valves

Fig. 4. A portable apparatus for the determination of the total respiratory exchange in
man (after C. G. Douglas 1911)

VESTPD = VE ATPS X (BP - P H20)/760x 273/273 + T
YO>= VESTPD x FOR (1~ fEQ~ FeC9, - Fed,)
| 1 102 /

Vco2= VESTPDx FecG RQ = Vcoj/Vo2

where STPD = standard temperature, barometric pressure and dry gas;
ATPS = ambient temperature and pressure; saturated; Fi = inspiratory
fraction; FE = expiratory fraction; RQ = respiratory quotient; V = volume
per minute; VE = expiratory flow and BP = barometric pressure.

The volumes measured per unit time may then be converted to energy
equivalents by Weir equation [26].

Energy expenditure = 3.941 Vo2+ 1106 V®2—2.17 N, where N =
= nitrogen.

In positive nitrogen balance the cumbersome nitrogen correction can
be avoided. It makes only a small error of less than 2%. The abbreviated Weir
formula is introduced.
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The accuracy of conventional indirect calorimetry is limited. Skin
respiration is neglected. Numerous complex metabolic pathways are reduced
to a few simple biochemical reactions of synthesis and combustion. The
composition of combustion mixture is rather assumed than exactly known.
Calorimetric measurements are disturbed by changes in body gas stores in
unsteady states, temporary hypo- or hyperventilation [7, 16]. Because the
summated effects of these inaccuracies is relatively small, indirect calorimetry
is widely applied and the abbreviated Weir formula is generally accepted as
a reliable method for determination of energy expenditure.

Clinical Study on Closed Technique Indirect Calorimetry

General anaesthetics are known to interfere with the metabolism of the
patients. Experimental and clinical data have proved that the previously
used inhalational agents and morphine derivatives may decrease the body
metabolism up to 30% [22, 23, 25]. In our study we attempted to assess the
effect of isoflurane anaesthesia on the metabolism and the correlation of
calculated and measured energy expenditure.

Patients and Methods

At the Department of Anaesthesiology, Texas Tech University HSC.,
Lubbock, Texas 10 otherwise healthy non-premedicated young male and
female orthopaedic patients were anaesthetized with isoflurane-nitrous oxide.

For facilitation of endotracheal intubation 5 mg/kg thiobarbiturate
and 1 mg/kg succinylcholine were given.

The relaxed patients were mechanically ventilated with oxygen-nitrous
oxide (5 1:10 1/min) in a semiclosed breathing circuit. After 30 minutes of

Table |

Blood gases under isoflurane anaesthesia

pH 7.44+0.02
pCO02 (torr) 37.2+3.45
p02 (torr) 130.6%£29.5
BE (mval) -1.1+1.13
St. bic. (mval) 22.8+1.30
F,o2 (%) 31.6+£5.8
* (°C) 37.1+0.3
(£ SEM)
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equilibrium of the inhaled gas mixture the breathing circuit was closed and
different concentrations of isoflurane were given (Fig. 5). At stable inspired
oxygen content, body temperature and blood gases, oxygen consumption
and carbon dioxide production were measured by monitoring the minute
ventilation and the composition of the inhaled and exhaled gas mixture with
a respiratory mass spectrometer (Table I, Fig. 6).

Pt

Fig.5. Closed circuit anaesthesia system. Pt = patient; M = monitor; RR = respiratory
rate; TY = tidal volume; MV = minute ventilation; RMS = respiratory mass spectrom-
eter

Results

Figures 7 and 8 show a dose-related decrease in oxygen consumption
and carbon dioxide production under isoflurane anaesthesia.

The metabolic data demonstrate an about 14% increase in total energy
expenditure measured as compared to the calculated values by the Brody-
Kleiber formula (Table 11).

Discussion

It has been proved that general anaesthesia reduces total body oxygen
uptake and carbon dioxide production by 15-30% when compared to pre-
dicted values on standard charts or equations [3, 15]. In our study we found
some increase in total energy expenditure in spite of the reducing effect of
anaesthetics. It appears that the interference of surgical intervention in the
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Patient id.;
Station# 1data 10:40 11/18/85 10:40
Stns mon 1 3 Reptscan

coz 02 N N2 HAL ENF IS0 HE
Insp ,*/.  0.30 30.6 1.7 68.0 0.18 0 1.47 0.
Exp, mm 34.72 167.1 13.7 4459 0.54 0 6.64 0
Resp Printing
Blood pH:
Resp rate: 10.5 1:E =1:2.93 Exp time: 4.4

Fie. 6. Inspiratory and expiratory gas contents under anaesthesia. Capnogram, trends
of end tidal CO, and inspired 0 2

Table Il

Metabolic data of 10 patients under isoflurane anaesthesia

Measured Calculated A %
v 02 (ml/kg/min) 3.64+£0.45 3.21+0.16 13%
V@, (ml/kg/min) 3.97+£0.57 3.63%+0.19 12%
RQ 0.91
TEE (kcal/24 h) 1908+35 1676142 14%

(d; SEM; Brody-Kleiber formula: V0j = 10 kg 3—4 ml/min)
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Fig. 7. Changes of oxygen consumption under isoflurane anaesthesia

metabolic processes may start immediately under surgical intervention and
the classical clinical signof post-aggression reaction is only a late reflection
of the metabolic disturbances [17]. The non-invasive method of direct moni-
toring of oxygen consumption and carbon dioxide production with closed
anaesthesia circuit reveals developing metabolic problems [20].

Clinical Study on Open Technique Indirect Calorimetry

It is a difficult task to estimate the energy expenditure in sepsis. The
extent to which expenditure of energy increases, varies markedly with the
nature and degree of injury [2, 4]. In absence of actual measurements under
routine clinical conditions, it is nevertheless feasible to estimate energy
expenditure. The normal predicted value for basal metabolic rate (BME.)
may be obtained from standard tables or formulas. The most frequently used
one is the Harris-Benedict equation.
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Fig. 8. Changes of carbon dioxide production under isoflurane anaesthesia

BEEnmde = 66.4230 + 13.7516 W + 5.0033 H —6.7750 A
BEEferaie = 655.0955 + 9.6534 W -f 1.8496 H - 4.6756 A
where BEE = basic energy expenditure; W = weight (kg), H = height (cm),
and A = age (yr).
The expected increases due to injury or sepsis may be estimated from

the figures of Kinney, one of the best estimates available for predicting caloric
expenditure in critically ill patients [10, 16] (Fig. 9).

Patients and Methods

In a clinical study we have choosen the Harris-Benedict formula for
determination of BEE. For calculation of total energy expenditure we applied
the well known activity factors and clinical correction factors and specific
dynamic effect of food as modifying factor [1, 10, 16, 21].

TEE = [(100 + af)/100x[(100 + cf)/100]xBEE + SDA
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Burn size

Normal 0

Fio. 9. An estimate of energy requirement for critically ill patients
(after J. M. Kinney 1980)

where TEE = total energy expenditure; af = activity factor [%]; cf = clin-
ical correction factor [%] and SDA = specific dynamic action of nutrients.

In 25 septic surgical patients on respirator the total energy expenditure
was calculated by using the Harris-Benedict formula and clinical correction
factor. The patients refrained from physical activity and were not fed par
enterally. Than we measured continuously the 24-hour energy expenditure
by indirect calorimetry.

Eor this purpose a relatively inexpensive metabolic device was designed
and tested in collaboration with the Research and Development Unit of
Erasmus University Hospital Workshop in Rotterdam [11].

The device was primarily constructed for application in mechanically
ventilated patients (Eig. 10). In the inspired and exspired gas mixture oxygen
concentrations were automatically analysed by paramagnetic oxymeter
(Taylor Servomex OA 273). Infrared type capnograph (Mijnhardt UG 51)
served for carbon dioxide analysis. Each minute the computed V02and VC02
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Fig. 10. Diagram of open circuit calorimetry for patients on respirator

Fig. 11. Calculated TEE compared to measured TEE in 25 septic patients

values were sent automatically to a remote computer and stored. Artifacts
due to ventilatory disconnections were removed automatically by an algo-
rithm.

Results

In the septic patients the application of the Harris-Benedict formula
combined with careful judgment of the clinical condition led to an avarage
difference between calculated and continuously measured total energy expen-
diture of 89 + 9.6%. One can see a relatively good correlation between the
data (r = 0.82) (Fig. 11).
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Conclusions

The usefulness of calculation energy expenditure is challenged by several
authors, because the use of BEE with a correction factor obviously has its
clinical limitation, over- and underestimates of caloric needs according to
literary data, may occur by 10to 60% [4, 5, 12].

It seems, with the time it is likely that definitive guidelines will become
available against which groups of patients should have energy expenditure
measured rather than calculated from predictive equations. Until that time
the more accurate way is to measure energy expenditure.

If equipment is not available, however, the rational use of predictive
equation is far better than ignoring the problem.
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Indirekte kalorimetrische Methoden der Bestimmung der
Energieverwertung

E. Dardai

Nach Besprechung der kurzen Geschichte und der Entwicklung der kalorimetri-
schen Methoden der Bestimmung der Energieverwertung, werden das MefRprinzip der
indirekten Kalorimetrie sowie im Rahmen von zwei klinischen Studien die praktische
Ausfihrung der geschlossenen und offenen Methode dargestellt.

Die Sauerstoffverwertung und Kohlendioxidproduktion des in zehn geschlossenen
Narkotisierungssystemen mit Isofluran-Stickstoffoxydul narkotisierten und ope-
rierten Patienten haben sich linear mit der Konzentration des Narkosemittels verringert.
Die mittels indirekter Kalorimetrie gemessene durchschnittliche Energieverwertung der
Patienten ubertrafen die mit der Brody-Kleiber-Gleichung gerechneten Werte um 14%.
Die Beobachtungen fuhrten zur Folgerung, dal die durch den OperationsstreR bedingte
Stoffwechselantwort bedeutender als die stoffwechselverringernde Wirkung des Narko-
semittels ist.

In der Folge werden die mit der Bestimmung der Energieverwertung der kinstlich
beatmeten septischen Patienten verbundenen Schwierigkeiten analysiert. Die mit der,
den klinischen Verhéltnissen angepaften Harris-Benedict-Gleichung ausgerechnete Ener-
gieverwertung von 25 septischen Patienten wurde mit den Daten der kontinuierlichen
indirekten Kalorimetrie verglichen. Die gerechneten und gemessenen W erte korrelierten
gut miteinander (r = 0,82). Insofern kein indirektes kalorimetrisches MeRgerat zur Ver-
fugung steht, kann die adaptierte Harris-Benedict-Gleichung auch in der klinischen
Praxis eine vorteilhafte Anwendung finden.

OnpefeneHne NoTpe6eHNs 3HEPTM METOLOM HENPSIMOA KO/TOPUMETPHU
3 OAPOAM

ABTOp 06CYX[aeT KpaTKyl WUCTOPWIO U (DOPMUPOBAHKE KANOPUMETPUYECKMX METOLOB
onpefeneHus MOTPeGeHUs 3Heprun. [eMOHCTPUPYET W3MEPUTESbHBIA MPUHLMM MPSMOA 1
HEenpsIMOi KanopuMeTpUK, B ABYX KIMHUYECKUX UCCNEL0BaHMAX NPaKTUYECKOe OCYLLECTBIEHNE
3aKpbITOTO U OTKPbLITOTO METOO0B.
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MoTpebneHne kucnopofa W BblAeNeHNe YIrNEKUCNOro rasa npooneprpoBaHHbLIMU 60/1b-
HbIMK (10), MOAYYMBLUMMK M30(NYPAH-HUTPOrEHOKCUAY/T B HApKO3HbIX CUCTEMAX 3aKpPbITOrO
KOHTYpa, NMHENHO YMEeHbLIaNoCh C YBE/IMYEHNEM KOHLEHTpaLuW HapKOTUYECKOro CpeAcTBa.
CpegHee noTpebneHne aHeprum 60MbHBIMKY, OMpefesieHHoe HeNpAMON KanopumeTpueid, Ha 14%
MPeBLICWIO 3HaYeHNE, BbICUMTAHHOE C MOMOLLbIO ypaBHeHus bpoau-Knelibepa. Ha ocHoBaHuM
NOJTYYeHHbIX Pe3ynbTaToB, aBTOP NPUXOAMUT K BbIBOAY, UYTO BbI3BAHHAA XMPYPruyecKUM CTpec-
COM peakuma obMeHa BeLLeCTB NpeBbILIaeT feliCTBME HAPKOTUYECKOrO CPeLCTBa, MOHMKAIOLEro
06MeH BeLLeCTB.

ABTOp aHanM3mpyeT npobnembl, CBA3AHHbIE C OMNPeAeNneHeM NoTPebeHna aHeprum cen-
TUYECKUMU OOMbHBIMK, HAXOAAWMMUNCA Ha WCKYCCTBEHHOM AbIXaHWU. BblCUMTaHHOE C MOMOLLBHO
afanTMPOBAHHOTO K KAMHWYECKUM YCNOBUAM ypaBHeHUM Xappuca-beHeankta notpebneHue
3Heprum y 25 60/bHbIX, OH CPaBHWI C AaHHLIMI HENPEPLIBHOTO M3MEPEHNs METO4OM HenpsaMoii
KaNopuMeTpun. PacyeTHble 1 M3MepeHHble 3HaYeHUs XOPOLLIO KOppenvposanu Apyr ¢ Apyrom
(k= 0,82). C TOYKM 3peHUS KIUHWYECKOW NPaKTUKW, afanTypoBaHHOE ypaBHeHNe Xappuca-
beHeAMKTa MOXET BMOMHE NMPUMEHSATLCA, eCi HET BO3MOXHOCTU NO/b30BaTbCA METOAOM He-
NPAMOI KanopuMeTpum.
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Fentanyl-Midazolam-Flumazenil Anaesthesia
during induced abortion
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A new anaesthetic method (fentanyl-midazolam-flumazenil) was compared
with recently administered (pethidine-diazepam-ketamine) anaesthesiaintwogroups
of 25 women, each undergoing termination of pregnancy. No significant difference
was found between the two groups in the quality of anaesthesia. Recovery was
assessed by means of the Aldrete score and a visual analogue scale. The recovery
time was significantly shorter in patients who received midazolam-flumazenil.
In the ketamine group, 36% of the patients complained of unpleasant dreams.
The recovery in the midazolam group was comfortable.

Introduction

Termination of pregnancy by suction under general anaesthesia within
the first 12 weeks of gestation is a common ambulatory gynaecologycal inter-
vention. This is a minor surgical procedure and the length of the patient’s
hospitalization depends mainly on recovery from the anesthesia employed.
Ideally, the technique should include rapid, smooth induction and maintenance
of an appropriate level of anesthesia without increasing blood loss or provoking
cardiorespiratory instability. The recovery should be fast and complications,
such as nausea, vomiting and anaphylactoid reactions should be absent [11].
Our study of intravenous anaesthetic techniques for short surgical procedures
was undertaken to compare midazolam with thiopental or methohexital
[3, 9, 11].

Midazolam, a short-acting water-soluble benzodiazepine is finding an
increasing use in anaesthesia for patients undergoing various types of out-
patient surgical procedures. Midazolam affects the cardiovascular system
minimally, even in patients with already compromised coronary perfusion.
Another advantage of this new i.v. induction agent is its amnesic effect [5, 10].

Flumazenil, an imidazobenzodiazepine, is a benzodiazepine antagonist
which specifically blocks the central effects of agents acting through the
benzodiazepine receptor by competitive inhibition [6, 8].

In the present study we evaluated recovery after fentanyl-midazolam-
flumazenil anaesthesia [12] in comparison with pethidine-diazepam-ketamine
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anaesthesia and attempted to determine whether the new method (fentanyl-
midazolam-flumazenil) is suitable for anaesthesia in outpatients’ abortion.
In recent years the pethidine-diazepam-ketamine anaesthesia has been gen-
erally administered in our department for anaesthesia in abortion (in 10,803
cases).

Methods

Fifty patients (ASA 1-2) with a pregnancy of less than 12 weeks under-
went abortion. Patients were consecutive, but those with neurological diseases,
known allergy to benzodiazepine or, who were receiving treatment with
psychotropic drugs, were not studied. The study was conducted in accordance
with the Helsinki Il Declaration. The patients were randomly assigned to
two groups in order to receive either pethidine-diazepam-ketamine (ketamine
group), or fentanyl-midazolam-flumazenil (mindazolam group).

Ketamine group: Anaesthesia was induced with 0.15 mg/kg diazepam
intravenously, together with 1 mg/kg pethidine, +0.008 mg/kg atropine.
After this 1.25 mg/kg ketamine was administered. If necessary, supplementary
doses of 0.25 mg/kg ketamine were injected.

Midazolam group: Anaesthesia was induced with 0.3 mg/kg midazolam
intravenously, together with 1.5 pg/kg max. 0.15 mg fentanyl + 0.008 mg/kg
atropine.

A further dose of 0.15 mg/kg midazolam was administered if the eyelash
reflex was still present 3 minutes after the initial dose. Where necessary,
supplementary doses of 0.15 mg/kg midazolam or 1 pg/kg, max. 0.05 mg
fentanyl, or both, were injected.

Immediately after the termination of anaesthesia patients received 0.4 mg
flumazenil i.v. within 60 seconds.

The patients were breathing spontaneously. Oxygen, nitrous oxyde or
other inhalation anaesthetic agents were not administered. Postoperatively,
the patients remained in the operating theatre for 10 minutes and were then
transferred to the gynaecological department.

The overall quality of anaesthesia was graded on a 10 cm visual analogue
scale by the operating obstetrician (very good, excellent =10; poor = 0).
The obstetricians did not know the type of anaesthesia. Recovery was assessed
by means of the postanaesthesia recovery score, described by Aldrete [1].

The postanaesthesia subjective sedation measured by 10 cm visual
analogue scales, marked 0-10. (Quite alert = O, extremely tired = 10 [7].)

Blood gas analysis was performed in all cases, prior to the induction
of anaesthesia, 90 and 180 min after surgery. Blood pressure, heart and respi-
ratory rate were measured every 15 minutes.

All patients were visited postoperatively by one of the anaesthetists
before they were discharged. Patients were asked if the same type of recovery
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would be acceptable on a future occasion. Statistical analysis was carried
out using Student’s i-test. Values of p -< 0.05 were considered statistically
significant.

Results

The main findings of the study are summarized in Table I, and dosage
requirements of anaesthetic agents are shown in Table II.

No statistically significant difference was found between the two groups
concerning patients’ weights and duration of anesthesia.

The new anaesthetic method (midazolam group) compares favourably
with the recently administered method (ketamine group) as regards overall
quality of anaesthesia. Assessment score is measured by a visual analogue
scale. The postanaesthetic recovery score showed evidence of more rapid
recovery in the mindazolam group. The difference between the two study
groups was significant at 5 min and 10 min after surgery (Table I11).

Results of subjective expression of postoperative sedation (measured
by visual analogue scale) are summarized in Fig. 1. All patients in the mida-
zolam group were awake 5 min after administration of flumazenil. In the
ketamine group the mean recovery time was 31.2 d: 6-8 min.

Table |

Comparison of the two study groups. The values are mean +SD

Ketamine group Midazolam group

No. of patients 25 25

Age (yr) 24.2+9.8 25.6+10.1
Weight (kg) 59.8+15.2 61.4+16.3
Height (cm) 165.4£25.3 164.2+26.8
Duration of anaesthesia (min) 11.9+9.2 13.1+10.1
Assessment score (cm) 7.7+2.1 7.6+£2.3
Recovery time (min)* 31.2+6.8 4.5+0.5

* Indicates statistically significant differences between the groups (p < 0.005)
Table Il
Total dose (mg) requirements of anaesthetic agents. Median (range)
Ketamine group Midazolam group
Pethidine 55.3 (25.0-75.0) Fentanyl 0.125 (0.1-0.15)
Diazepam 152 (10.0-20.0) Midazolam 25.5 (22.5-40.0)

Ketamine 65.3 (50.0-87.5) Flumazenil 0.4
Atropine 0.5 (0.4-0.6) Atropine 0.5 (0.4-0.6)
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Table |11

The postanaesthetic recovery of the patients measured with the Aldrete scoring system. The
time is the period from the administration of the antagonist-the end of surgery

5 o* 4o
ketamine  midazolam ketamine  midazolam ketamine  midazolam
Muscle activity 0 2 0.02 2 2 2
Respiration 1.08 2 2 2 2 2
Circulation 2 2 2 2 2 2
Consciousness 0.6 2 1.12 2 2 2
Skin colour 1.92 2 2 2 2 2
Total-score 6.60 10 7.14 10 10 10

* Indicates statistically significant differences between the groups (p< 0.005)

Not fully awake

B 10 —-mee 0 ==---mn-n- 1
m
§ 8 #
'IV'II
I
_
10 20 40 90 180
t, min

Fig. 1. Postanaesthetic sedation on a 10 cm visual analogue scale (VAS). O Values in
ketamine group; ¢ Values in midazolam group; Median (interquartile range). *indicates
statistically significant differences between the groups (p < 0.006)

This investigation at 5and 10 min in the ketamine group was impossible,
because the patients were not fully awake and could not do the assessment.

The difference between the two groups was significant at 40 min after
surgery, but at 90 and 180 min the difference did not reach statistical signif-
icance.

In the midazolam group 92%, in the ketamine group 64% would be
satisfied with the same type of recovery on a future occasion.

In the ketamine group 36% of the patients complained of unpleasant
dreams. In both groups all values of blood gas, blood pressure, heart rate and
respiration rate were within normal limits. No serious complications were
noted during the study, only two patients in each group vomited slightly.
In neither group was any complaint of awareness during anaesthesia.
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Discussion

An ideal intravenous anaesthetic agent for outpatient anaesthesia should
have a fast onset and short-term action. It should be rapidly metabolized
into pharmacologically inactive and nontoxic metabolites. There should be
no cumulation after repeated doses. Cardiorespiratory stability, good local
tissue tolerance and lack of allergic phenomena should be assured. Midazolam
fulfils some of these criteria [2, 4, 11].

This study was undertaken to investigate recovery after two types of
intravenous anaesthesia for the termination of pregnancy.

Fentanyl-midazolam-flumazenil anaesthesia was new to our depart-
ment. The recovery time is shorter after fentanyl-midazolam-flumazenil
anaesthesia than pethidine-diazepam-ketamine anaesthesia, but the differ-
ences in subjective sedation values at 90 and 180 min are not significant.

In the ketamine group, 36% of the patients complained of unpleasant
dreams. The recovery in the midazolam group was confortable. All patients
were discharged 6 hours after surgery.

Results demonstrate that fentanyl-midazolam-flumazenil anaesthesia is
suitable for anaesthesia in abortion. The recovery period after this anaesthesia
is short and pleasant.
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Fentanyl-Midazolam-Flumazenil Narkose bei
Schwangerschaftunterbriichen

O. Hamae, Gy. Gabamvélgyi

Die Autoren haben bei 25 Schwangerschaftunterbriiohen Fentanyl-Midazolam-
Flumazenil Narkose angewandt. Zur Vergleichsbasis diente eine Krankengruppe mit
&dhnlicher Starke, wo die Narkose das friher routinmadssig gebrauchte Verfahren (Pethi-
din-Diazepam-Ketamin) war. Das neue Verfahren ist zur Sicherung der ambulanten
Narkose bei Schwangerschaftunterbruch geeignet. Zwischen den beiden gab es keine sig-
nifikante Abweichung die Qualitdt der Andsthesie betreffend. Zur Charakterisierung der
Erwachensperiode werden der Aldrete-Erwachenswert, die Komaeinteilung nach Ste-
ward und eine visuelle Analogskala angewandt. Die Erwachensperiode war in der Fen-
tanyl-Midazolam-Flumazenil Gruppe signifikant kirzer.

deHTaHWI-Mugasonam-yMaseHnn0sas aHecTesns nNpu npepbiBaHnv
6epemMeHHOCTU

XAMAP, 0., TAPAMBENZN, Ob.

ABTOpbI MPUMEHANN (heHTaHMN-MIa30N1aM-(D/TyMa3eHNNOBbLIA HApKO3 MpK NpepbiBaHNm
25 6epemeHHocTeid. OCHOBOI /11 CPaBHEHWA NOCAYXWNa rpynna 6epeMeHHbIX CXOAHOTO Yncna,
F/e MCMONb30Ba/NM paHee PYTUHHO MPUMeHsIeMbIA HapKO3 (NeTUAMH-AMA3enam-KeTaMmH). Yeras
HOB/IEHO, YTO HOBbIA MOAXO0A FOAHLIN AnA 06ecreyeHns ambynaTopHO HapKo3a ANA NpepbIBaHus
6epeMeHHOCTY. Mex/y ABYMS FpyMMamMu He GbIN0 CUTHU(MKAHTHOW PasHWLbl B OTHOLLEHNN
KauecTBa aHecTesun. [l/s XapakTepucTUKU nepuofa Npo6YXAEHUs WCMONb30BaM OLEHKY
npoGyxaeHus no A/bApeTs, LWKany koMbl no CTioapaa M OfiHY BU3YaNbHYH aHa/lorMyHYH
wkany. MNeprog NpobyXXaeHUs 6biN 3HAUMTENBHO KOPOUE B rpyne (eHTaHUI-M1aasonam-giy-
MaseNnHa.
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Measuring Blood Loss during Transurethral
Resections

J. Oszll nczi and M. Szabé

Department of Urology, Szent-Gydrgyi Albert University Medical School, and Labora-
tory, Szeged Municipal Hospital H-6725 Szeged, Tolbuhin krt. 57, Hungary

(Received: October 2, 1988)

Blood loss was measured in 70 patients during the transurethral resection
for bladder neck adenoma and prostatic tumour on the basis of the haemoglobin
content of the irrigation fluid, and the factors influencing blood loss were assessed.
In 20 patients an irrigation fluid of body temperature was used. Their investiga-
tions have not proved the irrigation fluid of a higher temperature to be of a bleed-
ing-inducing effect. It was stated that the absolute amount of bleeding was di-
rectly proportional to the weight of the resected tissue and the time of resection.
These data revealed that a blood loss/lg of resected material/l min of resection
time does not increase with a larger resection weight or during a longer operation

In the recent one or two years, it has been witnessed all over the world
but also in Hungary, that transurethral resection has been given preference
over open surgery in prostatic operations. In addition to its efficacy, it is more
‘convenient’” for the patient and it imposes a smaller risk on elderly people
affected in their cardiorespiratory function [1]. Even despite its less drastic
nature, the intervention can be accompanied by well-circumscribed compli-
cations. Intraoperative blood loss is considered as one of them. Its empirical
assessment is uncertain, it may lead to ‘unexpected hypoxia’, circulatory
failure. Several methods are known from the literature, which aim at the
accurate measuring of blood loss [2, 3]. Contradictory opinions exist also
concerning the individual factors which theoretically can be related with
blood loss. These are the mode of anaesthesia, duration of operation the
amount of resected material, tissue structure of the prostate, intraopera-
tive hypertension, temperature of the irrigation fluid and experience of the
operating surgeon [3, 4].

Material and Methods

During our work at the Department of Urology, Albert Szent-Gyo6rgyi Uni-
versity Medical School, Szeged, blood loss during transurethral prostatic
resections of 70 patients was measured, and the circumstances supposed to be
influential were assessed, i.e. the amount of the resected material, the time of
resection, the histological picture and the temperature of the irrigation fluid.
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Without exception, our operations were made by an Iglesias resectoscope
ensuring continuous irrigation under spinal and epidural anaesthesia. The
irrigation fluid was water, filtered, sterilized tap water and a 1.5% glycin
solution. In 50 patients an irrigation fluid of a temperature of 21-23 °C was
used, while in 20 patients the fluid of 36.5 °C was supplied by the medico-
technological water-preparatory and water-providing equipment. Duration of
the intervention from introduction of the resectoscope up to the insertion of
the uretheral catheter was measured. After accurate measurement of the
resected specimen, it was subjected to histological examination.

The amount of blood mingled in the irrigation fluid collected during
operation can be determined on the basis of the so-called indicator dilution
principle [3]. Haemoglobin itself may most simply be used as an indicator
substance [2]. If the initial, i.e. preoperative concentration of the indicator
substance (in the given case Hb) in the blood (10 or in the irrigation fluid
(1d) is known, as also the volume of the irrigation fluid (Y), the volume of
the lost blood (X) can be calculated according to the formula as follows.

X «10= (X+ Y) Id

¥ Yl
lo-1d

where X = blood loss (1); 0= Hb concentration of blood (¢/1); Id = Hb
concentration of irrigation fluid (g/1) and Y = amount of irrigation fluid ().

Concentration is given in g/1, and volume in 1, while the amount of blood
loss is obtained in 1

The irrigation fluid collected intraoperatively without loss, its total
amount was determined in a graduate with an accuracy of 0.05 1, and after
mixing and haemolyzation by saponin (adding 3 drops of 2% saponin to
10 ml), Hb was determined by the cyanmethaemoglobin method in a way
that, depending on its Hb content, an adequate dilution was made by distilled
water in an end-volume of 10 ml, so that the sample contain a concentrated
Drabkin’s transformation solution in 0.2 ml of blood volume. [The trans-
formation solution was made by ‘Human’ (Vaccine-producing Company),
i.e. ‘HAEMISOL’ 100 pi each of r. I and Il solutions.] Upon measuring
dilution had to be adjusted to be between 0.1 and 1.2 ¢/l in the Hb end-
concentration which corresponded at 546 nm to 0.064 and 0.774 E., resp.
Calculation was made on the basis of the molar unit of Hb, its layer thickness
as well as the degree of dilution (UicmX 1.55 XA = ¢/1, where A is the degree
of dilution. The necessary dilution was, in general, 2-6 times greater.
The Hb concentration was assessed on the day prior to the operation also
in the form of cyanmethaemoglobin by routine haematological diagnostic
methods, by the Drabkin’s transformation reagent. The photometric measuring
was made by the Boehringer/Clinicon 4010 computer photometer.
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Results

The amount of irrigation fluid ranged between 6.5 and 39.0 and the Hb
concentrations measured in it between 0.135 and 3.87 ¢/1. During the 70
operations the average amount of resected material was 27.3 g with extreme
values of 14 to 80 g. Resection time averaged 60.9 min in the range of 11
to 120 min. Blood loss ranged from 12 to 1128 ml, with an average of 285 ml
per patient. There was a blood loss of 10.43 ml for 1 g of resected material
and one of 4.67 ml for 1 min resection time (Table I).

Table |

The ‘parameters of 70 prostatic TURS

Average Hange Blood loss
Amount of resected
material (g) 27.3 14-80 10.43 g/1
Resection time (min) 60.9 11-120 4.67 ml/min
Blood loss (ml) 285 12- 1128

If calculations were made for a resected material over 30 g, an average
blood loss of 341 ml and 7.18 ml/g was obtained. In cases of resection time
over 60 min, the average blood loss was 388 ml and 3.82 ml per minute.

The values seen below have been obtained as the resection blood losses
of benign and malignant prostatic processes: In adenomas the blood loss per
g was 11.8 ml, the blood loss per min 5.4 ml, while in tumours these values
were 5.1 and 2.6 ml (Table II).

An irrigation fluid of body temperature was used in 20 patients with
the blood losses as follows: Average blood loss was 262 ml, 10.8 ml/g of resected
material and 4.8 ml/min (Table I11).

Table Il

Blood loss and histology of prostatic TURs

my/1 mi/min No. of patients
Benign 118 51 56
Malignant 5.4 2.6 14
Table |11

Blood loss on using an irrigation fluid of body temperature

ml ml/g mi/min  No. of patients

Average blood loss 262 10.8 4.8 20
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Discussion

In Desmond’s report prostatic resections of 25-125 g were followed by
blood losses of less than 300 ml in 79% and 300-2100 ml in 21% of the pa-
tients [2].

Freedman et al. observed a blood loss of 3.7 ml/g and 8.4 ml/min, on an
average 605 ml during their operations [3]. Heathcote reported these data
to be 7 ml/g and 4.63 ml/min [4]. Pompeius found the blood loss/g to be 15,1 ml
and one per min to be 8.6 ml [5]. Abrams et al. reported an average blood
loss of 185 ml and one of 60 ml at their benign and one of 60 ml at their malig-
nant prostatic resections [1].

The determination of blood loss occurring during TUR according to the
haemoglobin content of the irrigation fluid, is much simpler and more useful
as any other method recommended for this purpose, i.e. calculation from the
amount of potassium dissolved from the erythrocytes haemolysed in the
irrigation fluid [3]. According to Drabkin, measuring of Hb in the form of
cyanohaemoglobin, is a generally accepted, sensitive, well-reproducible pro-
cedure. The advantage of our version is that it fits well into the routine
haematological laboratory method, and the same reagents and standards
can be employed. The required measuring time of our laboratory is 10-12 min.
Desmond has recommended the use of another method based also on the
measuring of Hb [2], but he described his procedure for a special photometer,
and his dilution-calculation is rather laborious.

In agreement with the experience of others, essentially different results
were obtained at resections of bladder neck adenoma and prostatic carcinoma.
Less than half of the tumour resections were accompanied by blood loss as
compared to adenomas. The literary data attribute this to their different
tissue structure and vascularization [1].

Our experiences with an irrigation fluid of body temperature have not
confirmed the bleeding-enhancing effect of higher temperature, at the same
time the unpleasant consequences of the cooling effect of the fluid can be
omitted.

Based on our data, it can be stated that the observed blood loss and
the amount of resected material as well as the resection time are closely
correlated and directly proportional to each other. Increase of resection weight
and prolongation of operation time do not alter this relationship, it remains
linear. Concerning blood loss, our findings did not support the widely accepted
view of urologists that only a prostate of a size resectable within an hour
should be resected [5].

The transurethral resections of the prostate are always accompanied
by bleeding. The amount of this can be subjectively judged by the continuous
monitoring of the operated region, from the discolouring of the several litres
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of irrigation fluid and, indirectly from the patient’s circulatory parameters.
Inaccuracies due to the subjectivity of these methods and the compensating
mechanisms of the organism can be eliminated by the objective data of the
above laboratory method. The importance of the exact determination of blood
loss available in a matter of minutes may be of paramount importance in our
practice of operating on elderly people.
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Messung des Blutverlustes anlaRlich transurethraler Resektionen
J. Oszlanczi und M. Szabé

Im Laufe der transurethralen Resektion des Blasenhalsadenoms und des Prosta-
tatumors wurden bei 70 Patienten anhand des Hd&moglobingehalts der operativen Spul-
flussigkeit der Blutverlust gemessen und die beeinflussenden Faktoren bewertet. Bei
20 Patienten kam eine Spulflissigkeit mit Kdrpertemperatur zur Anwendung. Die Blu-
tung steigernde Wirkung von Spulflussigkeiten mit hoherer Temperatur haben die Un-
tersuchungen nicht bewiesen. Die absolute Menge der Blutung ist mit dem Gewicht des
resezierten Gewebes und der Resektionszeit proportional. Die Ergebnisse sprechen dafir,
dal der auf 1 g Resekat und 1 min Resektionszeit fallende Blutverlust weder im Falle
eines groBeren Resektionsgewichts noch im Laufe einer ldngeren Operationsdauer an-
steigt.

OG onpefeneHUN KPOBOMOTEPb B CBSA3W C TPAHCYPETPaSIbHbIMU PE3EKLUSIMY

n. OCNAHUM n M. CABO

Bo Bpems TpaHCypeTpasibHOWM Pe3eKLMmn afieHOMbI My3bIpHO-LLIEEUYHON afieHOMbI U TyMOopa
npocTaThbl aBTOpbl ONpefenunu y 70 60MbHbIX KPOBOMOTEPHD Ha OCHOBAaHWM COAepPXaHus remo-
rNo6rHa B XMPYPruyeckoii MpoMbiBatoLLel XMAKOCTU. OHW OLEHMBAIOT BAMAKOWME HA 3TO
(pakTopbl. Y 20 B0MbHbLIX NPUMEHSNACh MPOMbIBHAS XMAKOCTb, UMEIOLLAsA TEMMepaTypy Tena.
Pe3ynbTaTbl UCCMELOBAHNS HE MOATBEPAWIN YCUMBAIOLLEE KPOBOTEUEHME AECTBUE NPOMbBIBHOM
XKMAKOCTY 6O/ee BbICOKOI TemnepaTypbl. Bbilo YCTaHOB/EHO, YTO a6CONOTHOE KOIMUYECTBO Mo-
TEPSIHHO KPOBW HaxoAWTCs B NPSMOW NPOMOPLWN C BECOM Pe3eLMpOBaHHON TKaHU U NPOLO/-
XKUTENbHOCTLIO BPEMEHM peseKUmMW. MoyyeHHble AaHHble NOATBEPXAAIOT, YTO KPOBOMOTEpS,
npuxofsLascs Ha 11 yfaieHHOW TKaHW M Ha 1 MUH BpeMEeHW pPe3eKLuW, He YBENUYMBAETCS
C YBE/MYEHWEM Beca Pe3eLMpPOBAHHOW TKaHW, WM NPU YBENMYEHWN MPOLOMKUTENEHOCTM
onepauumu.
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The absorption of vitamin B 12in selected pathological states of the gestroin-
testinal tract was studied. Schilling test was performed with 37 kBq (1/iCi) of
5iCo-labelled vitamin B12 as an analysis of urinary radioactivity. No increase in
cobalamin absorption was present after exogenous IF had been administrated to
partients after resection of the upper part the stomach and total gastrectomy.
This suggests that there is another factor likely to affect vitamin B12 absorption.

It is well know, mainly from animal experiments, that the stomach
plays an important role in absorption of vitamin B12 (cobalamin) [4, 5].
However, the significance of its particular parts in this process has not
adequately been studied. Therefore, the objective of the present study was
to compare the vitamin B12 absorption in patients who have undergone a
variety of gastric resection (which can be compared with the conditions of
experiments on animals) with the absorption in healthy subjects and patients
with pernicious anaemia.

Materials and Methods

Experiments were carried out in years 1982-1986. Forty-three female
and male test subjects participated in the experiment. First group — 27 male
patients, aged 28-62 years (x = 48.7), after gastric surgery. Second group —9
patients (5 males and 4 females), aged 45-71 (x = 54.1), with pernicious
anaemia (group n). Third group — 7 healthy subjects, aged 29-34 years
(x = 32.6), free of gastrointestinal disorders during clinical observation
(control group k). No patient had a history of diabetes or pancreatic, or thy-
roids disease, nor any evidence of hepatic or renal dysfunction.

The previously operated patients were divided into four subgroups

(Fig. 1):
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Fig. 1. Schematic presentation of surgical procedures and postoperative state in four
groups of patients (a—gastroduodenoanastomosis, b—gastroenteroanastomosis, c—upper
resection, d —oesophagojejunostomy)

a — 9 male subjects, 28-68 years old (x = 45.3), after partial excision
of the distal part of the stomach; natural food transit through the duodenum
was maintained (Haberer’s or Rydygier’s procedure) : the mean postoperative
time was 31.8 months (14-58).

b — 9 male patients, 33-62 years old (x = 47.8), after partial gastrec-
tomy and Reichel-Poly or Hoffmeister-Finsterer gastroenterostomy the
passage of food through the duodenum being eliminated; the mean post-
operative time was 24.7 months (15-36).

¢ — 5 male subjects, aged 41-57 (x = 51.2), after cardiectomy and
resection of the upper segment of the stomach, the food passage through
the duodenum being maintained (Garlock’s method); the mean postoperative
time was 21.2 months (7-37).

d — 4 male patients, aged 27-52 (x = 55.3), after total gastrectomy
performed with Henley’s procedure (oesophagus-isoperistaltic small intestinal
lamella-duodenum); the mean postoperative time was 38.5 months (12-67).

The operations in groups a and b were made to gastric or duodenal
ulceration, and in groups ¢ and d for oesophageal or gastric neoplasmatic
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disease. The patients complained of no ailments and there were recurrences
resulting in surgery.

All subjects gave their informed consent after full explanation of the
experimental procedures involved. Besides vitamin B12 the subjects were
given no drugs.

The oral administration of 37 kBq (1 gCi) of 5Co-labelled vitamin B12
was followed by i.m. injection of 1000 pg of non-radioactive vitamin BR2
1 h later (‘washing dose’). The tests were done with and without 60 mg IF
Polfa given by the oral route. 24-h urine samples were stored at +4 °C and
the urinary radioactivity was measured 72 h after the test and expressed as
a percentage of the oral dose [3]. All measurements were done in duplicate
with a scintillation detector, Packard 5360.

Statistical analysis was performed with Student’s i-test for paired or
unpaired observations.

Results

The mean values of the 24-h Schilling test in the groups examined are
shown in Table 1. The values obtained in groups a and b were high and similar
to the controls. In group c there were borderline values (Fig. 2) which were
significantly lower than those in groups a, band k (p < 0.01, -<0.01 and
< 0.05, respectively). In the patients after total gastrectomy (d) and with
pernicious anaemia (n) Schilling tests yielded similar results, significantly
lower than in groups a, band c (p< 0.001, < 0.001, < 0.05, < 0.001, < 0.001,
<0.01, respectively).

After the examination with addition of intrinsic factor (IF) in groups
a, b, cand k, the test values were similar to the results obtained without IF.
Administration of IF-bound B22in group d resulted in normal absorption of
cobalamin (p < 0.05), the results being borderline and similar to the ones
obtained in group c both prior to and after administration of IF. These values

Table |

The mean values of 24-h vitamin B 13urinary excretion in percentage of oral dose of 37 kBq
(1 pCi) of 51Co-J512 with and without 60 mg I F Polfa (for groups examined see test)

Group «Co-Bjr 24’2%05_%?;3 'f g| Ft’est
a 22.4x1.6 230 13
b 22.3x1.6 22.6+1.3
c 12.4+2.8 8.6+1.3
d 2.4+0.2 10.6+£1.6
n 1.8+0.6 25.4+4.3
K 25.9+£2.0 25.7£1.7
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Lower limit of normal

Fig. 2. The values of 24-h urinary excretion in percentage of oral dose of 37 kBqg (1 /rCi) of
s,Co-B12 without (m) and with (+) 6ctmg IF Polfa in the groups examined

were significantly lower then those obtained in groups a, band kK (p < 0.001
for respective comparisons). Due to administration of the vitamin BI%IF
complex, the patients in group n had a normal Schilling test (p < 0.002)
the values of which were not different from the results obtained in groups c
and d {p < 0.02, < 0.05, respectively).

No correlation between the volume of diuresis, the amount of excreted
creatinine and the amount of excreted 5Co—B12 was found in the groups
examined.

In the course of investigations the patients developed no side effects
resulting from administration of the preparations.

Discussion

As expected, resection of the distal part of the stomach caused no
reduction in vitamin B12 absorption, since it did not affect the rate of IF
secretion by the cells of the cardia and fundus of the stomach. The absorption
test values resembled the previously obtained values [2] in healthy humans.
The effect of pepsin deficiency and change of the gastric pH on the results
obtained in previously operated patients can be excluded since in the Schilling
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test [3] free 5Co-BR2is utilized, which results in ‘eliminating’ of the gastric
phase of absorption [1, 5].

Low vitamin B12 absorption values obtained in patients after total
gastrectomy and in patients with pernicious anaemia were due to lack of
Castle’s intrinsic factor which is secreted by the parietal cells of the fundus
and cardia [5]. Presumably, since part of these cells was not removed in
patients after resection of the upper segment of the stomach, the test values
appeared to be borderline. It is noteworthy that no increase in cobalamin
absorption was present after exogenous IF had been administered to patients
in this group.

However, administration of IF-bound 5Co-B12 to the patients after
total gastrectomy significantly increased vitamin B12 absorption, but also
only the borderline values. The possibility of low activity of the IF preparation
(Polfa) should be rejected, for the examination with addition of IF from the
same batch of preparation in patients with pernicious anaemia revealed normal
absorption of cobalamin, similar to the absorption in both the controls and
the patients after excision of the distal part of the stomach. It should also be
excluded that the activity of natural intrinsic factor secreted in the stomach
is competitive in relation to the IF preparation, as the test values in patients
after resection of the distal segment of the stomach and in the control group
before as well as after the test with addition of IF did not show substantial
differences.

Our findings suggest that there is another factor likely to affect cobalamin
absorption. Presumably, it may be secreted by the cells of the cardia, since
in the patients after resection of the upper part the stomach and total gastrec-
tomy this part of the alimentary tract had been removed. It should also be
emphasized that isolated lack of this factor will not result in such a pronounced
malabsorption of vitamin B12 as in the case of the deficiency of Castle’s
intrinsic factor.
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Vitamin-B12Absorption in einigen ausgewdéhlten pathologischen Zustdnden
des Magen-Darmtrakts

H. Boldys, B. Skrzypek, A. Makriewicz, J. Kalacinski und
M. Hartleb

In einigen ausgewadhlten pathologischen Zustdnden des Magen-Darmtrakts wurde
die Vitamin B12-Absorption untersucht.

Zwecks Untersuchung der Radioaktivitdt des Harns wurden mit, mit 37 KBq
(I/iCi) 5,Co markiertem Vitamin-B12 Schilling-Tests vorgenommen. Bei Patienten, bei
denen der obere Teil des Magens reseziert oder Totalgastrektomie durchgefuhrt wurde,
erhdhte sich bei der Zufuhr von exogenem IF die Kobalamin-Absorption nicht. Dies
IRt darauf folgern, die Vitamin-B12-Absorption wahrscheinlich unter dem Einfluf eines
anderen Faktors steht.

BcacbiBaHve BnTamnHa B12 NP HEKOTOPbIX Bbl6paHHbIX naTosIorN4eCKnx
COCTOAHUAX >XKenyao4HO-KULLIEYHOIo TpakKTa

X. BONANC, B. CKPXWUMEK ,A. MAKPMEBWY, A. KAJTAUNHCKN n M. XAPTJIEB

ABTOpbI M3y4Yanu BCacblBaHWe BUTaMMHa, B12 npy HEKOTOPbIX MATOMOrMYecKnXx COCTOs-
HUAX KeNyA0oUHO-KMLLEYHOrO TpakTa.

C uenbio onpeaeneHns pagnoakTMBHOCTM MOYM BbINOMHAMN TecT LLUnnavHra ¢ BUTaMUHOM
B12 meueHHbIM n30TONOM KobanbTa (57Co, 37 KBqg (1 /tCl)). BcacbiBaHue kobanammHa He Bo3pa-
CTasio NP 3K30MEHHOM [031poBaHuK 11y 60MbHbIX, Y KOTOPbIX NMPOM3BENW Pe3aKLUMio BEPXHeN
4acTW XXenyaka, Unu caenany ToTaslbHyH racTPpeKTOMMIO. 3TO HaBOAWT Ha MbIC/Ib, YTO, BEPOSATHO,
[pyroii (hakTop OKasblBaeT BIMSIHWE Ha BCacbiBaHWe BUTaMuHa B12
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Data on the Pathophysiology and Clinical
Aspects of the Mechanical Obstruction
of the Small Intestine
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A brief overview is given of the relevant physiology of the small intestine,
and the pathomechanism of the clinical picture, based on a material of 423 pa-
tients with mechanical obstruction of the small intestine. The various forms of the
mechanical obstruction of the small intestine are reviewed, with special regard to
strangulation and adhesive obstruction. The possible forms of treatment are dealt
with, with an emphasis on the importance of an early surgical intervention and of
a careful after-treatment with a view to reducing the still high morbidity rate.

lleus is, currently too, one of the most severe and most complicated
acute abdominal clinical pictures, imposing a serious task on the practising
physician. It essentially lies in the mechanical or functional obstruction of
the passage of intestinal contents. Its typing and classification, too, are in
general made accordingly. Based on them, the following three large groups
can be differentiated:

1 Mechanical ileus. It includes all forms of obstructions where obstruc-
tion is the result of a pathological process in the intestinal lumen or outside it.

2. Neural obstruction. Apart from some rare cases of spastic obstruction,
which may be due to lead or nicotine poisoning, in general, the paralytic or
adynamic obstruction belongs in this group. This is, however, in almost all
cases, consequential to some other abdominal disease.

3. Vascular obstructions make up the third large group produced by the
embolism and thrombosis of the mesenterial vessels.

This simple classification, too, may suggest that it is practically impos-
sible to treat obstruction in depth in the scope of a single report, since the
inducing causes are different as also is the pathomechanism, to some extent.
The fact should also be considered that the functions of the small and large
intestines do also differ. Moreover, the function of the latter is also different
in the right or left colon. Let alone that—while the right colon—together with
the small intestine—develops from the embryonal midgut, the left colon and
the rectum do from the embryonal rectum.
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Therefore, but also for other causes, it is necessary to differentiate the
various types of obstructions, even if the pathophysiological processes may be
identical or may overlap at certain points.

In this report one of the most frequent and most dangerous forms of
obstruction, the mechanical obstruction of the small intestine is dealt with,
with special concern to the pathophysiological processes and the clinical
aspects.

Undoubtedly, the surgeon of today cannot claim the simplified opinion
as his own, according to which his only task would be to rapidly eliminate as
soon as possible the cause of obstruction, but this is not too much in itself. He
should be aware of the physiology of bowel movement in order to understand
the pathophysiology of ileus and to recognize, prevent or effectively treat it on
its onset.

It is important to emphasize that intestinal obstruction is not a cir-
cumscribed clinical picture but a group of symptoms. This may map out further
tasks to be reviewed later.

Here are some data on the physiology of small intestinal function which
may contribute to the understanding of the lately known pathophysiological
processes. It is well known that, in the small intestine, besides the transport of
fluids and nutriments their digestion also occurs. Transport is performed by
the external longitudinal and internal orbicular muscles. Both types of muscle
have a basic tone implying delicate contractions in time and space. This tone
sometimes decreases, the other time increases, leading finally to peristalsis,
two forms of which are known: the transporting and the mixing types. The
contraction always evokes an action potential which can be measured electro-
physiologically [10]. Contraction occurs only when a slow intestinal rhythm
is overridden by an impulse of higher frequency. The cellular membrane is
depolarized on excitation, with an energy supplied by the splitting of ATP
into ADP and phosphate [10]. Splitting occurs by fermentation in the presence
of Na+ and K +. In absence of the latter intestinal paralysis may occur. The
frequency rate varies by intestinal segments: it is 15-20/min in the duodenum,
8-10/min in the ileum, while 5/min in the colon. It also belongs to the basic
physiology of the small intestine that its function is relatively independent of
the luminal contents, as does also the fact that its stretching may induce
strong peristaltic activity. Concerning undisturbed function, neither the large
number nor the role of chemo-, presso-and tension receptors, which are cap-
able of responding in a similar way both to vagal and to sympathetic impulses,
can be ignored [6]. These, as well as the endothelium performing the varied
function ofthe intestinal wall, belong to the defence mechanism ofthe intestine,
that is to the intestinal barrier.

From the surgical point of view, some important reflexes still deserve to
be mentioned. These include

Acta Chirurgica Hungarica 31, 1990



M. Ihész et al. : Data on the pathophysiology and clinical aspects 83

1. The so-called intestinal reflex. Here, vagal and sympathetic nervous
excitement is of importance through acetylcholine or noradrenaline release.
Stimulation of the former nerve leads to enhancement of muscular tone and to
acceleration of motility, while that of the latter results in reflex atony and
sphincteric hypotony.

2. Gastroileal reflex. Following nutriment intake it results in antral disten-
sion, and simultaneously with gastric peristalsis, in increased ileal peristaltic
activity. This reflex can be shortcircuited by dissecting the antrum or a small
intestinal segment [10].

3. Jejungastric inhibitory reflex. It contains in the delay of the emptying
of the stomach by the stretching of the jejunal wall. Most probably, it is
about a vagovagal reflex.

4. Intestinointestinal inhibitory reflex. It implies that the exaggerated
stretching of this intestinal segment may result in the inhibition of the motility
and tone of the adjacent intestinal segment. Its importance lies in the fact
that the obstruction or paralysis of a small intestinal segment may lead to the
decreased motility of the adjacent intestinal one. Treating by probe, or de-
compression, this reflex can be short-circuited.

5. Anorectal inhibitory reflex. Its essence is that the weak stretching of
the anorectal region leads to the inhibited motility of the gastrointestinal sys-
tem. The reflex must be transmitted by the sympathetic fibres. This inhibitory
reflex is contradicted by the well-known fact from surgery that dilatation of
the sphincter performed on termination of certain operations results in gener-
al in early and easy defecation.

Only those aspects of the pathophysiology of the mechanical obstruction
of the small intestine are discussed which refer to the latest experimental
clinical observations and which are important therapeutically.

Following obstruction, stasis of the intestinal contents over the barrier
is increased, while it results in distension of the intestinal loops. At the same
time, viscerovisceral reflexes are elicited from the site of obstruction, as a result
of which increased peristaltic activity is induced for overcoming the barrier.
Due to distension, the intestinal wall is becoming oedematous, its circulation
deteriorating with the onset of mural anoxia. Absorption is reduced, however
fluid secretion of the stomach, intestine, pancreas and liver remain unchanged,
moreover it may increase, which further increases the congestive intestinal
contents. Due to additional distension of the intestinal loops, the circulatory
disorders aggravate and capillary permeability is enhanced. The accumulated
fluid and gas reduces the length of the obstructed intestine by 20-30%, its
weight increasing by about 30-40%. In the meantime, distension increases, the
intraluminal pressure reaches the value of about 40 mm Hg of the diastolic
pressure, resulting in further deterioration of circulation, increasing of capil-
lary permeability, then obstruction of the vessels and necrosis and perforation
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of the intestinal wall. During this time, resorption completely stops, with an
increase in transudation, and the so-called ileal vicious circle develops followed
by ileal shock.

The nutritional disorder of the ileal loops enables the entering of the va-
rious toxic substances into the abdominal cavity, which gives rise to perito-
nitis, and through peritoneal resorption of the toxins, leads to a further dete-
rioration in the patient’s state and anoxaemia of the vital organs.

The above-described pathomechanism is followed by partly known patho-
physiological changes. The contents of the intestinal loops above the obstruc-
tion are hardly or not at all absorbed but are discharged by repeated vomit-
ing. This, in turn, leads to severe fluid and electrolyte loss, then dehydration.
Depending on whether gastric or pancreatic fluid is lost in a larger amount,
acidosis or alkalosis may develop. In obstruction of the small intestine, in
general, Na-loss predominates, therefore there is a predisposition to acidosis.
Sodium decrease entails, in turn, an adequate amount of extracellular water
loss.

Vomiting in ileus may, however, also cause a considerable potassium
deficiency manifesting in muscular weakness, bodily and mental asthenia and
hypotonia. The obviously two most important, closely connected factors in
the metabolic transport of the organism are water and salt. The former, as a
function of salt transport may cause severe disorders already by its 10% de-
ficiency. Hyposalaemia is of similar importance, too, 20-25% of which may
already lead to death.

As a consequence, the rapidity of the course of ileus, mainly of strangula-
tion obstruction increases in direct proportion to the height of the obstruction.
The higher is the obstruction, the greater and the more severe is the fluid and
electrolyte loss. Experiments have unanimously revealed that in a high stran-
gulation obstruction of the small intestine, the plasma potassium and sodium
levels decrease in about 50%, while the protein level in 40-45% relatively soon
after it has developed [20].

Besides these humoral factors, intoxication processes are assumed to also
play an important role. Currently, it is also subject to discussion to what extent
the protein catabolites and various bacterial toxins derived from the absorption
of the congestive-putrescent intestinal contents play a role in causing death due
to ileus. No doubt that, as soon as the metabolism of the intestinal wall is
impaired, absorption of the produced toxins commences. The current view
is—supported both by clinical as well as experimental observations—that the
shock due to obstruction is first of all an endotoxic one [4, 9, 10, 22]. The
endotoxin itself is the macromolecular component of the Gram-negative bac-
terial wall which is released on decomposition of the bacterium. It is chemi-
cally composed of polysaccharides, lipids and peptides. Of them, lipid is the
toxic component [18].

Acta Chirurgica Hungarica 31, 1990



M. lhasz et al. : Data on the pathophysiology and clinical aspects 85

The endotoxin enters the greater circulation by two routes:

1 From the intestinal lumen, through the damaged intestinal wall, via
the portal system, and the inferior vena cava.

2. Through the lymphatic system, via the thoracic duct and the superior
vena cava.

It has been unanimously proved by our earlier experiments that there
are toxic substances in the circulation of the animal with ileus, because similar
to the general and ileal mucosa changes in the animal with obstruction the same
finding was observed in the intact one in their crossed circulation [13]. It has
currently been also verified that the presence of bacteria is indispensable to
the production of toxins and that neither the living tissue nor the secretion of
the mucosa are responsible for toxin production [10].

It is also known that in mechanical obstruction bacterial hyperplasia
increases multiply which means that the intestinal bacteria multiply at a speed
of 108within some hours [10]. Their presence is also proved by the fact that if
the intestinal content anterior to the obstruction is aspirated in time and an
antibiotic inhibiting their propagation into the intestine is administered, the
endotoxic shock can be prevented.

It is debated whether the toxins penetrate the intestinal wall and when
do they do so. The fact that, in obstruction causing severe progressive perito-
nitis, toxins can already be detected in the fluid of the abdominal cavity, more-
over, in the peritoneal fluid also the so-called toxic lethal factor has been
shown to be present, that means that penetration is certain but its time is
questionable [1].

Besides the primary role of the toxin theory, also the observations should
be considered according to which distension and obstruction and the mutual
effect of these two factors have an important role in the pathophysiology of
ileus [8, 19]. The statement is based on the evidence that if in the affected in-
testine pressure is 20 mm Hg or over it, blood perfusion considerably decreases
and the distribution of blood between the aerobic mucosa and the muscular
layer changes. Normally, this result is 2 to 1, while on the previous increase of
pressure this relation is going to be 1to 4 in favour of the muscular layer [23].
This latter finding is supported by the so-called ‘nervous reflex theory’. Accord-
ing to it, this disorder in blood distribution is due to the irritation of the peri-
toneum and the affected intestinal segment.

In the obstructed ileal segment, as also proved by histological examina-
tions, an inflammatory process, too, can occur. That is why it is plausible that
in intestinal obstruction and peritonitis the catabolites and inductors of the
inflammatory chain can also be demonstrated. Here, it is primarily about
histamine, bradykinin and serotonin, as the products of mast cells and of va-
rious granulocytes. However, also the catabolytes of the arachidonic acid
cycle, like prostacyclin and leukotrien, and anaphylatoxin, the catabolyte of
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the humoral defence chain of the complement system, can be found [4, 6,
10, 23].

Naturally, in the meantime, also the organism mobilizes its warding off,
defence mechanism. Here belong the mésothélial cells of the peritoneum, the
specific and nonspecific antibodies, the phagocytosing cells of the RES, with
special regard to the RES cells of the liver [10]. As long as the filter capacity
of the liver functions adequately, no endotoxinaemia occurs.

The above-described pathophysiological progresses slower or faster but
irresistibly, depending on the type of obstruction, e.g. in strangulation obstruc-
tion more rapidly, and terminate in sepsis. In the first hours of endotoxaemia,
temperature increases with an elevated pulse rate and vasodilatation; blood
pressure is reduced. Partly as a result of the latter, the RES cells of the liver
are damaged. The toxic impairment of the vascular endothelial cells of the
renal cortex leads to vasoconstriction, oliguria then anuria. In this pathological
process the role of the lung deserves special attention. Besides the well-known
defence mechanism, as a filter organ, it collects the mobilized cells from the
abdominal cavity, like the micro- and macrophages [6]. From this point of
view the intestinal system and the lung should be looked upon as a unified,
coherent system. The lung, however, responds already very early to the func-
tional disorders of the intestine. Still, before the typical picture of the so-called
septic shock lung can be visualized on the X-ray, ultrastructural changes can
already be verified by electro-optic methods when the patient is still in a com-
pensated state [6]. Finally, the direct and indirect endotoxin effect produces
oedema and congestion in the intraalveolar septa, smooth muscle spasm which
will lead to impaired gas exchange, metabolic acidosis then complete pulmonary
insufficiency.

Although, in the recent years, several new results have been produced on
the pathomechanism of ileus, the exact course of the pathological processes is

Table 1

Age distribution and mortality (No. of cases: 423)

Age (years) 10-20 21-30 31-40 41-50
No. of cases 18 47 87 106
R D R D R D R D
18 - 44 3 81 6 97 9
6,4 6,9 8,5

R = recovered; D = died
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still not fully clarified. Therefore, our view may be correct if we do not attribute
death due to obstruction to a single pathophysiological change, because it
probably occurs as a result of the above coefficients, but these require to be
supplemented yet.

Clinical Material

The symptomatology and diagnostics of the mechanical obstruction of
the small intestine are not dealt with here, because they are well known, but
we wish to report on the distribution, mortality of the clinical material, some
differential diagnostically important clinical pictures and the up-to-date
therapy.

During a period of 10 years (1977-1987) in our previous workplace, as
well as during one of 6 years 1986-1989, at the 3rd Department of Surgery, our
current one, 423 operations were carried out because of mechanical obstruction
of the small intestine (the 23 obstructions due to ileal tumours are excluded
from the material).

The age distribution of the 423 cases as well as the mortality are shown
in Table 1.

The overall mortality rate is 15.6%, being not at all a low figure. If this
15.6% is compared with the mortality data of patients operated for the same
disease at my previous workplace, the 2nd Department of Surgery during the
period 1950 and 1970, the following results were achieved: between 1950 and
1960 the mortality rate was 27.4%. In the period between 1960 and 1970 it
was 18%, i.e. during these two decades the average mortality rate was 22.8%
(276 cases). Comparing this to the 15.6%, the improvement—which is prima-
rily the result of up-to-date anaesthesia and intensive therapy—is by no means
considerable but is not acceptable at all.

The type distribution of obstructions is illustrated in Fig. 1

51-60 61-70 71-80 81-90 91-
79 33 25 i6 12
R D R D R D R D R
64 16 21 12 19 6 10 6 3 9
19 36 24 38 76

Total mortality: 66 (16.6%)
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Most patients belong to the group of strangulation obstructions (209)
being partly the frequent consequence of previous abdominal operations. It
is primarily caused by fibrous, string-like bands developing as a result of
omental adhesions and inflammatory changes. It often occurs after pelvic,
mainly gynaecological operations. Another frequent form is the occlusion due
to a strangulated hernia. An essential difference, as opposed to the simpler
forms of obstruction, is that the mesenterium of the intestinal loop is also
herniated with it and so the damage of the intestinal wall is much sooner to
occur here. This form of obstruction is also called destructive ileus. If compres-
sion occurs abruptly and involves a larger segment of the mesenterium a reflex
shock may ensue. In view of these, it is evident that strangulation ileus is one
of the most severe forms of intestinal obstruction. The distribution and mor-
tality rate of internal strangulation obstruction (108 cases) is demonstrated in
Table 2. As seen, it occurs most frequently after gynaecological operations.

The obstructions are often caused by intraabdominal adhesions. These are
due to those endogenous and exogenous factors which give rise to adhesions
while producing the colloid-chemical changes of the cover cells of the perito-
neum. Although these processes are partly known, the adhesions are conse-
guences of intra-abdominal surgery which are most difficult to influence. It
is a clinical observation that adhesions involving the whole abdominal cavity
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cause obstruction less frequently, while minor adhesions often lead to obstruc-
tion of the lumen through kinking of the intestine. To prevent formation of
newer adhesions, there is unfortunately not much to do during operation,
because this largely depends on constitution, and the individual congenital
constitutional traits. Therefore, a certain percentage of adhesions is inherent
in the clinical picture and cannot be influenced surgically.

The distribution and mortality rate of adhesive obstruction are shown in
Table 3.

The intraluminal obstructions, i.e. the internal occlusions do not belong
to the frequent cases (see Table 3, Fig. 1). The lumen can be obstructed
internally by gallstone, tumour, intestinal parasites, various swallowed foreign
bodies.

In giving rise to gallstone ileus it is not the size of the stone which is
important but rather the colicky contraction due to its irritating effect. That
is why gallstone ileus is a combination of mechanical and spastic obstructions.

Due to the oedema of the intestinal wall, inflammation rarely produces
a passage disorder, it is much more due to the scarred obstruction of the
affected intestinal segment. Our material includes 22 cases (see Table 3, Fig. 1.)

Table 2

Distribution and mortality of internal strangulation ileus (No. of cases: 108)

Following a previous abdoin- No. of cases,% Mortality, %
inai operation 97 89.8 %5 258
1. Gynaecological operation 31 31.9 7 22.6
2. Appendectomy 21 21.6 4 19
3. Gynaecological operation  appen-
dectomy 7 7.2 1
4. Gallbladder operation 13 134 3 23
5. Gastric operation 9 9.3 3
6. Other abdominal operation 16 16.5 7 43.7
NO ABDOMINAL OPERATION 1 11.2 2 18.2
Total 108 27 25
Table 3
Distribution and mortality of adhesive ileus
Following a previous abdominal operation No. of cases, % Mortality, %

1. Gynaecological operation 42 34.6 4 9.5
2. Gallbladder operation 9 7.4 3 33.3
3. Gastric operation 12 9.8 3 25
4. Colonic operation 23 18.8 6 26
5. Appendectomy 15 12.3 2 13.3
6. Other abdominal operation 21 17.2 4 19
Total 122 22 18
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The inducing cause was primarily Crohn’ disease and inflammation of the
Meckel’s diverticulum.

Compression may rarely lead to ileal obstruction. Namely, while the
anatomical conditions of the abdominal cavity are intact, i.e. the excursive
movement of the intestines is not inhibited by any immobile structure, the
external pressure causes obstruction only occasionally. There is a different
situation on the rapid growth of intra-abdominal tumours which usually pro-
duce chronic inflammation causing adhesions. Namely, it is primarily not the
size of the tumour which is decisive in giving rise to obstruction, but the patho-
logical immobility due to adhesions. Invagination is, in Hungary relatively rare
mainly in adults (see Table 3, Fig. 1). Among its three forms referring to the
small intestine the most frequent one is the ileocaecal invagination. The
pathological course of this specific form of obstruction is twofold: on the one
hand it is strangulation, while on the other obstructive with the corresponding
clinical picture, i.e. a mixture of strangulation and obstructive ileus. VVolvulus
(Table 3, Fig. D)isalso rare in Hungary. It consists in torsion of the mesenterium
of the small intestine, which can be partial, complete (360°) or multiple. The
more complete torsion is, the more intense are the symptoms, the more dan-
gerous it is, because, due to compression of the vascular trunk, intestinal
necrosis is faster to follow.

From a differential diagnostic point of view the first and foremost
problem is the differentiation of the mechanical and the primary paralytic
obstruction. The paralytic obstruction is actually never a primary one, in gen-
eral it is associated with an underlying disease, as an early reflex complica-
tion, or as a later sequel. There is no problem in the early phase of mechanical
ileus, it appears rather in its late stage of secondary paralysis. Accurate history-
taking may help as also the careful inspection of the abdomen, the auscultation
finding and last but not least the X-ray. Recently, the use of sonography has
been increasingly gaining ground in diagnosing mechanical obstruction of the
small intestine [16]. Naturally, other abdominal clinical pictures, too, may be
considered in the differentiation. The most frequent of them include the per-
foration of the cavital systems, pancreatitis, acute cholecystitis, uretero-,
nephrolithiasis, etc. The aspects of differentiation can be, to some extent, de-
termined by the history.

It is often problematic for the surgeon which form of mechanical obstruc-
tion he encounters. First of all, the two most frequent forms, i.e. strangulation
and adhesive, are important to differentiate, because the adhesive obstruction
can resolve due to conservative treatment.

Strangulation ileus is to be considered if there is a rapid succession of
symptoms; prolonged, periodically presenting intensive abdominal pain, nausea,
vomiting, tachycardia, abdominal tenderness and resistance, muscular rigid-
ity, leucocytosis and finally shock. In adhesive ileus, the obstruction is often
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present in the pelvis, i.e. the lower segment of the small intestine and so the
complaints are milder at the beginning, the pain is less intense, the circulatory
failure starts later and it responds well to decompression. In spite of this, to
be more objective concerning practice, it should not be left untold that lapa-
rotomy is often performed by the surgeon only establishing the fact of ileus
without knowing its cause. This latter is, however, less important, what is
decisive is to perform the operation as soon as possible. The mechanical ileus
of the small intestine can be treated conservatively and surgically.

By conservative treatment first of all aspiration is implied of which va-
rious forms are known. Its advantage is that in certain forms of ileus the
obstruction can be solved also without operation. It should, however, be empha-
sized that aspiration cannot be regarded as a causal treatment, because the
inducing cause persists even in the cases where the intestinal passage disorder
could be eliminated by aspiration. Its aim is to relieve the intestine, and to
remove the congestive toxic fluid, allowing the distended intestines to regain
their tone and to restore their peristaltic activity. The amount of the removed
fluid—together with the amount of urine—partly provide information on the
extent of loss and this allows an aimed fluid therapy to be started. Prior to the
aspiration treatment, it is, however, suitable, besides the thorough physical
examination, to take an X-ray and to decide on the question of indication for
surgery. Namely, due to decompression, the symtoms characterizing ileus can
be modified or they disappear, which incurs the danger of making the objective
assessment of the situation more difficult [2, 11, 24]. Therefore, the aspiration
treatment can only be looked upon as preparation for surgery. Postoperatively,
it is advisable to carry on until bowel movement is restored and the patient
has passed stools, even if the probe—mainly in old patients—may cause respi-
ratory problems.

Another crucial point of the treatment is fluid and electrolyte replace-
ment. Since the date of the surgical intervention is not indifferent, the lengthy
and complicated laboratory tests should be omitted. It is enough to roughly
correct the intravascular volume preoperatively. The fine correction of the
overall volume should be made in the postoperative phase. Besides the fluid
and electrolyte replacement, it is important to prevent hypoxia, if necessary,
to support cardiac and adrenal cortical function, to administer antibiotics to
ward off bacterial toxicosis. Improvement can be assessed from the clinical
picture (pulse rate, shock-index, blood pressure, central venous pressure, the
amount of urine), from some generally used rapid laboratory tests (haematocrit
serum electrolytes, total protein, RN, specific urinary weight). As soon as the
patient’s circulation is normalized, with partial normalization of his salt and
electrolyte balance, he should be operated on.

The technical part of the operation is not going to be discussed here, but
some general aspects should be pointed out. These are as follows:
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— Exploration should made possibly from median laparotomy, because
this allows the best view and in case of need it can be extended or be supple-
mented by auxiliary incision.

— Exploration through the previous incision should be avoided, because
as a result of an adhesion to the operative scar, intestinal injury may often
occur.

— Attempt should be made to shorten operation time and to eliminate
the obstruction by the simplest method. The distended intestinal loops and
adhesions often make the accurate finding of the site of obstruction difficult.

— The substantial part of the operation depends on the cause of occlu-
sion. Without giving the details, this can be transection of the segment, re-
section of the necrosed tumorous intestinal segment causing stenosis in vol-
vulus, though there are differing views on this question, retorsion and fixation
or resection on necrosis, in invagination, disinvagination or resection. The
solution of occlusion by a foreign body isits removal by enterotomy. In gallstone
ileus it is particularly important to carefully explore the intestinal segment
distal to the obstruction, because of the stones in the lower segment. In certain
cases a bypassing anastomosis or an ileostomy can be constructed. There are
presently controversial views concerning enterotomy for decompression and
aspiration. In our opinion, if it is not necessary to open the intestine, the aimed
puncture by needle is not advisable, instead the intestinal contents should be
milked into the colon.

— On termination of the operation it is advised to lavage and carefully
cleanse the abdominal cavity by an antibiotic, mainly if peritonitis already
persists. If intestinal opening and resection have not been made and there is
no evidence of peritonitis, it is superfluous to drain the abdominal cavity, it
will probably do more harm than good.

There is only a limited number of surgical diseases which would require
such careful postoperative treatment than does ileus. The therapy started
already in the preoperative phase should be continued. Of them the most
important one is the accurate correction of the change in the fluid-electrolyte
balance and the clarification of the acid-base relations. A further task is to
prevent shock, to replace the plasma proteins responsible for the colloid-os-
motic pressure, to secure the caloric requirement, to induce bowel movement
if possible, already on the first postoperative day, if no intestinal resection
has been made. Undoubtedly, the mortality rate of the mechanical small bo-
wel ileus, as compared to the previous decades, has considerably decreased,
but it ranges between 10 and 30% even today [3, 12, 15, 24, 25], In our own
material it was 15.6%. The decrease in the mortality rate can be primarily
attributed to the complex therapy based on the pathophysiology of the clini-
cal picture learned recently, to the use of broad-spectrum antibiotics, to the
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up-to-date anaesthesia and to intensive therapy, but not or only to a small
extent, to surgical technique.

The main task for further reducing the mortality rate ofileus is that the
patient should be admitted and subjected to operation as soon as possible [24].
It can be proved statistically that if clinical admission occurs in the first 24
hours, the mortality rate is 10-15%. On the 2nd and 3rd days, however, it
is 20 to 30% and after the 3rd day it ranges between 35-40%. Data on the
delayed surgical intervention: if operation is made only by the end of the first
24 hours after admission, the mortality rate is 20-25%. Between the 2nd and
3rd days it is 25 to 35%, while after the 3rd day it is 55 to 60%. Regarding that
the mechanical small bowel ileus—first of all strangulation and adhesive—are
in general consequential to some intra-abdominal operation and the question
arises what the surgeon’s tasks are to reduce the number of obstructions.
These are as follows: atraumatic surgical technique, prevention of the intestines
from dehydration, the omission or careful use of intestinal clamps and the
avoidance of en masse ligations. Although the role of glovepowder, mostly in
giving rise to adhesive occlusion is known, it must still be stressed. Namely,
there was a high percentage of crystals and foreign body granulomas shown
by the polarization microscope as evidence of contamination by powder [9].
During abdominal operations injury of the intestinal serosa is not rare, which
is generally sutured. The current view is, if it is only about a serosal injury, it
is needless to be sutured, because if tissular blood supply s gooid, these defects
heal without adhesions [7, 24]. Any attempts at a drug therapy inhibiting
adhesions have so far been unsuccessful.

Finally, it should be repeatedly stressed that we wished to treat the
subject primarily from the clinician’s point of view—without aiming at comple-
tion—by summarizing the latest experimental and clinical results on the
research of mechanical small bowel ileus of a still high mortality rate in the
hope of further improving the results of healing work.
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Daten zur Pathophysiologie und zum Klinikum des mechanischen
Dunndarmileus

M. Ihasz und A. Balit

Anhand von 423 Féllen mit mechanischem Dinndarmileus werden die diesbezig-
liche Physiologie des Diunndarms sowie der Pathomechanismus des Krankheitsbhildes
Uberblickt. Erlautert werden die verschiedenen Formen des mechanischen Dinndarmi-
leus, mit besonderer Ricksicht auf den Strangulations- und den Adhé&sionsileus. Im

Rahmen der Besprechung der mdglichen therapeutischen Formationen werden — im
Interesse der Herabsetzung der noch immer hohen Mortalitdit — die Wichtigkeit des
Friheingriffs und der sorgfaltigen Nachbehandlung betont.

[JaHHble K Napogunanonornm n KIMHUKE MexaHU4ecKoro uneyca
TOHKOW KULLIKN

M. UXAC, A. BAJINHT

Ha ocHoBaHWM aHannsa martepuana 423 MexaHWYeCKMUX WNEYCOB TOHKOro KWULLEYHUKU
aBTOpPbl AaroT KpaMKMI‘/'I 0630p CpVISI/IOI'IO,qVIVI 1N NaToN0rMyecKoro MexaHuama 3abo/eBaHUs.
OnvcbIBaOT pas/inyHble (*)OprI MEXaHN4YeCKOro mneysaa TOHKOro KnweyHunka, 06pau.|,aﬂ ocoboe
BHMMaHWNE Ha CTPaHTynAuMOHHYKO N aaresmBHYyHo (*)Oprl. 3aHMMaloTCA BO3MOXHbIMK cnocoba-
MW nevyeHud, nogvyepkmneaa BaXKHOCTb PaHHEr 0 XMPypru4eckoro sMmeLwaTenbCTea 1 3a60TIMBOrO
nocneonepaynoHHOro yxoga, B MHTepeCcax CHMXEHNA BCE €ELUe BbICOKOIA NeTanbHOCTH.
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Diagnostic Value of Foil Thermography
in Urological Diseases

M. Gervain,Zs. O ri and Z. Tobak

'Department of Urology, Oroshdza Hospital, H-5901 Oroshaza and 2Zomputer Centre,
University Medical School of Szeged, H-6701 Szeged, Hungary

(Received: October 1, 1989)

Authors summarize their experience of 8 years with foil thermography.
Based on a total of 1113 examinations, they assess the diagnostic value of this
method in some andrological and urological diseases. They found foil thermog-
raphy to be an independent, but not the exclusive procedure in diagnosing
varicocele. In addition, this method has proved to be highly valuable also in
differentiating the inflammatory and tumorous processes of the testicles. They
point out that thermography is very useful for outpatient practice, due to its
inexpensiveness, simplicity and rapid applicability.

Intoduction

In the past 10 years we have been witnessing the advance of non-in-
vasive methods in the field of medical diagnosis. Aparticularly obvious prog-
ress can be traced in nuclear medicine, in ultrasonographic diagnosis and in
NMR tomography still not introduced in Hungary. In the middle of the 70s
and at the beginning of the 80s, similar hopes were centered in infrared
diagnosis. The results of foil thermography and telethermovision studies are
often difficult to interpret and their diagnostic value does not achieve that of
the above imaging procedures [7, 8, 9, 10, 11, 12, 13, 19, 20]. Still it has been
accepted in several fields, e.g., in technique, biotechnology, pathophysiological
and pharmacological studies [1, 16, 17].

From the point of view of practical application, foil thermography has
been more extensively used, regarding that—contrary to telethermography—
it does not require considerable supplies of equipment. It can be rapidly mas-
tered and is easyto use [2, 3, 4, 5, 6, 14, 15]. Thishas been the basis for our
starting, in 1981, to deal with this investigative procedure.

We wish to report on our 8-year experience and results.

1* Acta Chirurgica_l—[ungarica 31, 1990
Akadémiai Kiadé, Budapest
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Physical and Physiological Principles

Regarding that the infrared investigation procedure is still little known,
it seems to he necessary to outline some basic, partly physical, partly physio-
logical aspects.

Definition of Medical Thermography

Medical thermography is an examination procedure which measures the
self-emanating infrared radiation of the human body, produces the thermo-
gram of the examined surface and draws diagnostic conclusions from the
disorders of heat distribution and the differences in temperature.

Physical Principles

The theses of classic thermodynamics also apply to living objects. The
elements of a closed system aim at achieving a state of heat equilibrium.
In the human organism the routes of heat transfer towards the environment
include evaporation, conduction, flow and radiation. The emission coefficient
of the human skin (0.99) approaches that of a black body, the value of which
is 1 [10, 17].

Physiological Bases

The temperature of the human body depends on the thermic relations of
the environment, the intracorporéal metabolic processes (metabolism), the
blood supply, the skin’s own blood supply and, on the heat conductivity of
the various tissues. For studying the temperature of the human body surface,
the interval between 25 and 40 °C is sufficient. The corresponding wavelength
ranges between 3 and 5 ym [10, 17].

3lethods and Patients

Foil thermography was performed by Bayer foils with a difference in
temperature of 1 °C in the interval between the ranges of 31 and 35 °C. In
some cases semi-rigid foils were also used. In accordance with the literature
scrotal examinations were carried out in two positions and colour photographs
were taken on the cases of interest [16].

At foil thermography the examination of the genitals was made by
comparing the two sides. The operative finding and the histological results,
and in inflammatory cases, the clinical course of the process were regarded as
bases for assessing the diagnostic value of the method.

Acta Chirurgica Hungarica 31, 1990
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Diseases

Table 1

Data of foil thermography

Foil thermography

No. of No. of

patients examinations
Varicocele 100 328
Sterility 32 56
Retained testis 168 336
Hydrocele 65 G5
Epidiclymo-orchitis 102 308
Testicular tumour 10 20
Total 477 1113

Parallel examinations were performed also with an AGA 680 infrared
camera, and the results were compared. These data are published in a sub-
sequent report.

In the clinical cases presented in Table 1, 1113 examinations were carried
out in a total of 477 patients.

In the case of varicocele, an answer was sought to the following questions:
(1) What is the difference in temperature between the two sides ? (ii) Is the
Palomo’s operation made by us (i.e., the high retroperitoneal ligation and
resection of the spermatic vein) suitable for elimination of the difference be-
tween temperature of the two sides? (in) How much time is needed to elim-
inate the difference in temperature? (iv) Can subclinical varicocele be diag-
nosed in the patients presenting with sterility ?

Fig. 1. Typical foil-thermographic picture of varicocele of the left side
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Results

1 The examination of varicocele revealed that there was a heat difference
of at least 1.5 °C between the two sides (Fig. 1), hut in 36 cases this exceeded
even 2 °C.

2. In 7 cases the so-called Palomo’s operation (high retroperitoneal liga-
tion of the spermatic vein) was not effective, therefore no second intervention
was required.

3. The postoperative control examinations of patients operated because
of varicocele (at 2,4 and 8 weeks then at 3-6 months) showed that the dif-
ference in temperature disappeared between the two sides during 8-12 weeks.

4. Subclinical varicocele could be detected by foil thermography in 8
cases which revealed the actual cause of subfertility (Fig. 2). The foil thermog-
raphy of hydrocele showed unequivocally lower temperatures in non-inflam-
matory changes (non-reactive hydrocele) than on the contralateral side, while
in reactive hydrocele, the band-like scan in the cold zone of the more bulky
epididymis and testicle occasionally of even a higher temperature was notable.

Similarly uniform and well differentiable were the scans of the testicular
and epididymal inflammations. There was an at least 1-1.5 °C difference be-
tween the two sides. This corresponded, also in the literature, to a temperature
difference accepted as of pathophysiological value. Normalization of the pro-
cess could similarly be well followed up.

Although far-reaching conclusions cannot be drawn from our 10 cases,
the differential diagnosis of the tumours showed that in the case of a larger,
more compact scrotum being painless on palpation and displaying inflammatory
symptoms, the thermograph of the scrotum was visualized as a colder area

Fig. 2. Subclinical varicocele
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Fig. 3a. The colder tumorous side; b. Thermogram of the unaffected side

than on the contralateral side (Figs 3a, b). The operative and histological
findings verified the thermographic diagnosis (Fig. 4).

In cases of retained testicle, in 168 children, it proved to he useful for
the detection of the empty cavity. This helped in diagnosis even despite that
it was more difficult to examine the inguinal region, particularly under the
age of one year than at later ages, because of the relative bulky fat pad.
Foil thermography also aids in the follow-up examinations of operated chil-
dren, primarily in assessing the circulatory relations, size and temperature of
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Fig. 4. Macroscopic picture of a removed testicular tumour

the testis fixed in the scrotum. The advantage of the examination is that it
offers a possibility even for comparison with the contralateral side.

The examination of undescended testis has led to telethermographic
studies, regarding that in this clinical picture the two procedures were used in
combination, being compared with each other. Telethermovision has the
advantage that it enables examination of temperature differences below 1 °C.

Besides the cases of undescended testis, the detection of lower tempera-
ture differences is also beneficial at the examination of varicocele and at
postoperative controls.

Discussion

In the examined clinical picture, foil thermography was found to be a
rapid and non-invasive diagnostic tool. In concert with the literature, it can
he considered an independent but not exclusively diagnostic, procedure in
detection of varicocele, even in the so-called subclinical forms [2]. The ques-
tions raised by us were answered unambiguously by the results of operations
and follow-up. The pathological change due to varicocele lies essentially in
the higher temperature of the affected side; this was, on average, 1.5-2.5
degrees. One of the causes—even if not a fundamental one—of the spermato-
logical lesion due to varicocele is higher temperature. This seems to be verified
by our 11 cases where 6 to 9 months after Palomo’s operation the patient’
partner became pregnant. Palomo’s operation proved to be suitable for solving
varicocele in 93% of the cases [2, 4]. The cases not improving were solved by
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Narratifs operation 6 months later. Control examinations showed that the
temperature difference disappeared between the two sides, by the latest within
three months. After this time it is not worth waiting for improvement. Detec-
tion of subclinical varicocele, being more difficult to diagnose by physical
examinations, is of particular value in proving subfertility. Therefore, this
method is also considered beneficial for andrological practice. Its differential
diagnostic value at the examination of inflammatory and tumorous diseases
of the testicle should be pointed out. This question is of great importance
since it is known what a great role the time factor plays in curing testicular
tumours. In our practice, after thermographies all our patients with a suspicion
of testicular tumour could be referred to exploration within 24 hours.

By this statement we wish not to diminish the importance of scrotal
ultrasonography in examining cases with a suspicion of testicular tumour.
We believe that the two methods usefully complement each other. Foil thermog-
raphy is of similar importance in cases of undescended testis in the follow-up
of operated children in assessing the circulatory relations and size of the testis
fixed in the scrotum. Another advantage is that the relations of the operated
side can be compared with the unaffected contralateral one. It is also useful
because of its relatively low costs and the easy way it can be mastered. It does
not need any preparation or special conditions. At the same time, on assessing
the examination, it should be considered that it can be documented only by
preparing slides. There are marked limitations of spatial diagnosis. Based on
our experience and on the literature, one can only rely on the results of foil
thermograms down to a depth of at most 2-3 cm.

Foil thermography appeared to be an ideal method for outpatient prac-
tice in the above-mentioned clinical pictures for its simplicity and rapid ap-
plicability. Probably for reasons motivated by different attitudes, it is still not
extensively used.
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Diagnostischer Wert der Platten-Thermographie
bei urologischen Krankheitsbildern

M. Gervain, Zs. Ori und Z. Tobak

Nach Zusammenfassung der sich auf die Plattenthermographie beziehenden
8jéhrigen Erfahrungen wird anhand der 1113 durchgefihrten Untersuchungen der
diagnostische Wert der Methode in einigen andrologischen und urologischen Krank-
heitsbildern bestimmt. Bei der Diagnostizierung der Varikozele hat sich die Platten-
Thermographie als eine suveréne, aber nicht als die einzige Methode erwiesen. Als &uBerst
wertvoll hat sich das Verfahren auch zur Differenzierung der entziindlichen und tumoro-
sén Prozesse der Hoden erwiesen. Die billige, einfache und rasch anwendbare Platten-
Thermographie kann auch in der ambulanten Praxis eine niitzliche Anwendung finden.

[narHoctmyeckass LLEHHOCTb MAACTMHOYHOM Tepmorpaguu npu yposiormyecKux
3a60/1eBaHUSAX

M. TEPBAVH, . EPV un 3. TOBAK

ABTOpPbI 0606LLAHOT 8-NETHUI OMbIT NPUMEHEHUS MIACTUHOUYHOM TepMorpagmn. Ha ocHoBa-
HUM pe3yNbTaToB BbIMOHEHHbIX UMM 1113 UcCnefoBaHUA OHW ONPefennIn ANMarHoOCTUYECKYHO
LIeHHOCTb MeTofa MpK HEKOTOPbIX aHAPOMOTMYECKUX W YPONOrMUYECKMX 3a60/1eBaHUsAX. OHW
CUMTAIOT, YTO MMACTUHOYHAs Tepmorpadus Mpyu AWarHOCTUPOBAaHUM BapUKOKeNe SBASETCS
CyBEPEHHBIM, HO He efIMHCTBEHHBIM MeToA0M. MeTOz 0Kas3ancs LeHHbIM npi AnudidepeHLmMansHOM
ANarHo3e NaronorM4Yeckoro npouecca B An4kax (BOCNanMTENbHbIA UAM TYMOPO3HbIiA). ABTOpI
06pallalT BHUMaHVe Ha TO, YTO MAACTUHOYHAs TepMorpadus oUeHb NosiesHa U B aMBynaTopHoi
NpaKTUKe U3-3a CBOEN AeLIEBU3HbI, MPOCTOTbI U GbICTPOTbI MPUMEHEHNS.
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Ultrasonography in the Preoperative Diagnosis
of Chronic Pancreatitis Causing Severe
Obstruction, an in Indication for Surgery

A. Szebenil, Gy. Kalaszl, |. Ml1yi2and M. Juhasz3

’Central Ultrasonographic Laboratory, 2ZCentral Endoscopic Laboratory and 3Department
of Surgery, Korvin Otté Hospital, Gorkij fasor 9-11, H-1071, Budapest, Hungary

(Received: July 14, 1988)

It is pointed out that some cases of chronic pancreatitis causing severe
obstruction may clinically simulate tumour. This can occasionally be confirmed
by other examinations (e.g. ERCP) or by macx’oscopic inspection at surgery, and
palpation. W ith the passive symptomatological treatment applied in these cases,
the patients’ condition keeps on deteriorating, reinforcing the suspicion of tumour.
Sonography performed by a high-resolution equipment may raise, as an alternative
to the tumour, the prevalence of chronic pancreatitis. Of 169 documented cases
7 were found to be of this condition. The strict criteria of establishing diagnosis
are reviewed, supported by figures and case reports.

Introduction

The absolute number of chronic pancréatites and pancreatic tumours
has recently increased the world over [1, 2, 3, 4, 5, 6, 7, 8]. By the extensive
use of up-to-date non-invasive procedures, there has been a great advance in
their detection, and the possibilities of their examination.

The diagnostic attempts have primarily been focussed on the early detec-
tion and verification of pancreatic tumour. The results have so far been disap-
pointing. According to the data of Baumel and Deixonne, the rate of resect-
ability of pancreatic tumours in establishing their diagnosis is only 25%, with
a 5-year survival of mere 1% and an average life expectancy of not even
6 months from the diagnosis [2]. According to Moossa [14], at the time of
operation, 90% of the patients are incurable. Based on the assessments of
the Mayo Clinic, the early detection of one single case of pancreatic tumour
at the complaint-free stage would require the screening of over 10,000 people
[15].

In a part of chronic pancreatitis cases, however, in addition to sympto-
matological treatment, also surgical intervention, may improve the patient’s
condition. Particularly promising are, in this respect, the decompressive opera-
tions eliminating the obstruction of the pancreatic duct, which, by ensuring
the flow of pancreatic juice, may provide dramatic improvement [8].
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In this report, we attempt to point out the potentialities of ultrasonog-
raphy in the preoperative diagnosis of chronic pancreatitis giving rise to
obstruction and in indication for surgery, with special regard to the severe
cases clinically simulating tumour.

Patients and Method

The total number of chronic pacreatitis and pancreatic tumours in-
volving the actually documented cases was 169 in the period between August 1,
1983 and August 1, 1988. Pancreatitis was considered to be verified if, beside
the characteristic clinical picture, ultrasonography and ERCP were equally
positive. Pancreatic tumours were, however, regarded as documented if equally
confirmed by the histological study. In a part of the cases, the tumour could
only be verified histologically at autopsy.

Hundred-and-forty-one ofthe 169 actually documented cases were found
to be chronic pancréatites and 28 to be pancreatic tumours. The incidence
rate of chronic pancreatitis was, as a result, five times that of pancreatic
tumours. Regarding that in a part of the diseases found clinically to be pan-
creatitis ERCP had not been performed for various reasons, the rate of pacrea-
titis cases had actually been still higher.

Ultrasonography was carried out by a Siemens Sonoline SL-2 equip-
ment, using a 3.5 MHz transducer.

The ERCP studies were made by JFB-3 and JF1T10 Olympus duo-
denoscopes, while X-ray visualization by amplified, focussed images using a
spotfilm camera.

Surgical decompression was carried out by the so-called double plastic
operation in cases where the change was restricted to the common orifice of
the pancreatic duct. In addition to the plastic operation of the papilla of
Vater, that of the orifice of the Wirsungion duct was also performed, followed
by removal with a Fogarty’s catheter of stones of various size. Thus flow of
the pancreatic juice became free.

Results

In our material 7 out of 169 patients were found wdiere, due to clinical
symptoms and/or after the individual examinations, pancreatic tumour had
been suspected, but a high probability of chronic pancreatitis had been diag-
nosed by ultrasonography. In two of them the clinical picture, in another
two the clinical picture along with surgery, while in one the clinical picture,
ERCP and surgery together had raised the suspicion of pancreatic tumour.
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In all cases, excruciating pain and cachexia were the major symptoms. In
three cases obstructive jaundice, while in two, fresh diabetes were associated
with the disease. None of the patients had cytological or histological findings
indicative of tumour. Based on a sonographic scan characteristic of chronic
pancreatitis (Table 1and Figs 1to 8A, B), the diagnosis of tumour was revised,
and a decompressive operation made for eliminating the obstruction to the
pancreatic flow. Postoperatively, the patients’ pain ceased, they gained con-
siderably in body weight, with a marked improvement in their general condi-
tion and revival of their spirits. Two patients have been under our observation
for 5 years, one for 4, further two for 3 years, while one patient each for two
years and one year. In this period transitory deterioration occurred in 4 pa-
tients due to an acute exacerbation. Apart from this, they have been in a
permanently satisfactory condition. So far none of them have proved to have
tumour.

Table 1

Sonographic criteria of chronic pancreatitis

PANCREAS
Size entirely enlarged (Figs 1B, 2A, U1, 5A, 7A)
Contour occasionally irregular (Figs 2B, 3, 7, 8)
Structure inhomogeneous (Figs IB, 2A, B, 3)

mostly reduced echogenicity (Figs 1B, 2A, B)

calcification in the parenchyma which may be of various degree and local-
ization (Figs 2A, B, 3,7B, 8A, B)
presence of cysts in the parenchyma (Figs a 1A, 3, 4) (absence of cysts in
some cases)

PANCREATIC DUCT

Lumen its AP diameter is larger than normal (up to 3 mm) (Figs 4, 6A, B, 7A)
Calibre fluctuating (Figs 4, 5A, B)
Length of
visualization  larger than normal (Figs 4, 5A, B, 7A)
Lumen of

visualization  not echofree but contains calcium (stone) (Figs 5A, B, 7A)

BILE DUCT
Lumen larger than normal (C/P like 0.8) [17] (Fig 6B). Dilatation is not necessarily
associated with the increase in bilirubin level, in some cases it may even
be absent
THE LIVER
Structure homogeneous, with no solid circumscribed change (Fig. 6B)*

*Note: It is an important condition of diagnosing chronic pancreatitis that there should
be no evidence of metastasis in either the liver, on the lymph nodes as not in the vessels either.
Other distant métastasés should be excluded preoperatively.
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Fig. 1a. Pancreas of normal size and structure. The pancreatic duct has been visualized
at a short segment and is of normal lumen. B. The entire pancreas is enlarged and of
inhomogeneous structure

One of our characteristic cases will in the following be enlarged on.
M. J., a male patient, aged 63, was admitted in 1984 because of an excrutiating
epigastric pain, a marked loss in weight and a prostrated general condition.
The patient had had a history of transurethral resection for bladder papilloma
as well as chronic recurrent pancreatitis. The clinical picture raised the suspi-
cion of pancreatic tumour. In the meantime, also diabetes developed. The
patient’s condition further deteriorated and the patientand his physician could
only be convinced, after repeated ultrasonographies (Fig. 7A, B) and the time
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Fig. 2A. Calcification in the pancreatic parenchyma. B. In some cases, there is acoustic
shadow behind the calcification and so the extension and border of the pancreas cannot
be visualized in some places

having elapsed since then, that it was not atumour. Then ERCP was performed.
It disclosed the distal stenosis of the bile duct. The bile duct could not be filled,
however the calcification corresponding to the parenchyma could be detected.
Subsequently, a decompressive operation was made in 1985. Surgery revealed
the stenosis of the distal segment of both the hile and the pancreatic ducts,
beside an enlarged solid pancreas corresponding to chronic pancreatitis, Chole-
cystectomy and Roux’ hepaticoje junostomy were performed then plastic
operations of the papilla of Vater and the Wirsungian duct were carried out
from a transverse duodenostomy. Then, one pea-sized and several small stones
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Fig. 3. Cystic masses of various size in the parenchyma

Fig. 4. The pancreatic duct is dilated, visualized along a long segment, showing
fluctuations in calibre

were removed from the pancreatic duct. There was a dramatic postoperative
improvement. The patient became free of pain and gained more than 10 kg.
Ultrasonographies performed at various times after the operation (Fig. 8A, B)
revealed no sign of obstruction and enlargement of the pancreas was reduced.
Inhomogeneity of the pancreatic parenchyma and calcification were the only
signs of the previous chronic pancreatitis. The patient has so far been in a
good general condition, free of pain, consulting a doctor now and then only to
have his diabetes controlled.
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Fig. s. Stones in the pancreatic duct. A. The stones in the pancreatic duct are small.
B. The stones in the pancreatic duct are large with an acoustic shadow behind the largest
one

Discussion

A moderate chronic pancreatitis does often not cause morphological changes
demonstrable by sonography [11, 12, 13]. Unambiguous ultrasonographic signs
do not appear in semi-severe cases either [16]. Severe chronic pancreatitis may
produce a variety of ultrasonographic changes, however, the individual signs
are not specific, so it is difficult to differentiate chronic pancreatitis from a
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Fig. 6A. Bile duet of normal calibre. B. Bile duct dilated due to a pancreatic process

pancreatic tumour [9, 13]. Difficulties are still enhanced by the fact that
reactive pancreatitis may develop around the tumour with concurrence of
both diseases [8]. There are advanced severe cases of pancreatitis where the
clinical, ERCP, moreover surgical pictures simulate an inoperable tumour
although this is not the case. The severe state is largely due to the obstruction
of flow of the pancreatic juice and its sequelae [8]. The clinical picture is
characterized by excrutiating pain, a marked loss in weight, deteriorated con-
dition sometimes with development of obstructive jaundice. The overall picture
is so impressive that the physician tends to become passive in treating the
patient. He usually does not attempt to confirm the diagnosis cytologically or
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Fig. 7. Sonographic scan of MJ., a male patient, aged 53, characteristic of chronic

pancreatitis. A. The pancreas is enlarged, inhomogeneous, with calcification in the

parenchyma. The bile duct is dilated, the liver is homogeneous in structure. B. The

pancreatic duct is dilated, visualized along a long segment and of a tortuous course,
containing stones

histologically, or if he still does, he assesses the negative tumour finding to
be a false-negative one and deems only a symptomatological treatment pos-
sible. Sometimes ERCP is also regarded by the patient as a superfluously
strainful procedure and in these cases the examination is not made. Ultra-
sonography is, however, performed in the case of any disease involving the
pancreas. The responsibility of the ultrasonographist is therefore great. His
attempt to make the right diagnosis is useful for the patient if his primary
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Fig. 8. Sonographic scan of MJ., a 63-year-old male patient, following a decompressive
operation. A. Half-a-year postoperatively, there is no evidence of obstruction, the en-
largement and inhomogeneity of the pancreatic parenchyma are essentially reduced
with no stones detectable in the pancreatic duct of normal calibre, but with persisting
calcification in the parenchyma. B. Ultrasonographic picture of a patient of good general
condition with no evidence of progression not even one-and-a-half year after operation

aim is not to detect or exclude tumour but to verify chronic pancreatitis and
the consequential obstruction.

Is this actually possible ? Since it is well known that ultrasonography is
not suitable for the histological differentiation of changes [9, 17] and so, as
already pointed out, it is generally not effective in differentiating chronic
pancreatitis from pancreatic tumour. Still, the ultrasonographic picture is so
specific in these severe progressive cases simulating tumour that critically
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assessing the individual signs by a high-resolution equipment, the experienced
examiner may prove with a high probability the chronic pancreatitis as well
as the mechanical obstruction of the pancreatic and bile ducts and can also,
with high probability reject the diagnosis of tumour.

Another important condition in diagnosing chronic pancreatitis is that
there be no evidence of metastasis whether in the liver or in the lymph node
as not in the vessels either. (Prior to operation, distant métastasés of other
localizations should also be excluded.)

Based on a characteristic picture, the suspicion of tumour changes into
that of pancreatitis, while the physician’ positive attitude to an active one.
Ultrasonography can be followed by ERCP and/or biopsy under sonographic
control. The diagnosis is not one of chronic pancreatitis if cytology discloses
tumour. Ultrasonographic diagnosis is reinforced by the confirmation of chronic
pancreatitis by ERCP. With a characteristic clinical and ultrasonographic
diagnosis, if cytology does not reveal tumour, and there is no evidence of
distant métastasés, a decompressive operation can be indicated even without
ERCP. In our cases other imaging procedures did not provide additional data
substantiating indication for surgery and thus these are not regarded as strictly
obligatory. In the time to come the determination of the individual tumour
markers in the serum may offer new possibilities in differential diagnosis.
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Ultrasehalluntersuchung bei der préoperativen Diagnostik
und der Erstellung der Operationsindikation
bei schweren, Obstruktion verursachenden chronischen
Pankreatitiden

A. Szebeni, Gy. Kalasz, I. Malyi und M. Juhasz

Die schweren, Obstruktion verursachenden Pankreatitiden kdnnen in einigen
Féllen einen Tumor nachahmen. Diese Tatsache unterstiitzen fallweise auch sonstige
Untersuchungen (z.B. ERCP) oder intraoperative makroskopische Inspektion und
Palpation. Der Zustand des Patienten verschlechtert sich nebst der in diesen Féllen
eingesetzten passiven, symptomatologischen Behandlung zusehends, welcher Umstand
den Tumorverdacht weiter verstarkt. Die Ultrasehalluntersuchung, durchgefihrt mit
einem Gerdt mit groRem Auflosungsvermdégen, kann unter Umstdnden auf die Moglich-
keit einer chronischen Pankreatitis hinweisen. In 7 der 169 mit Sicherheit verifizierten
Fallen waren solche Krankheitsbilder zu beobachten. AbschlieRend werden mit Abbil-
dungen und Falldarstellungen unterstitzt, auch die strengen Kriterien der Diagnosti-
zierung erlédutert.

3HaueHue yNbTPasBYKOBOro UCC/ea0BaHNsA AN1s NpefonepauyoHHol AMarHocTMKN
XPOHUUECKMX TMAHKPeaTUTOB, BbI3bIBAIOLIMX TSXKENYIO O6CTPYKUMIO, U Ans
YCTaHOB/IEHMS MOKasaHuii K orepaumn

A. CEBEHU, Ab. KAJIAC, 1. MAN u M. IOXAC

ABTOpbI 06pALLAOT BHUMaHKE Ha TO, YTO HEKOTOPbIE CyYan XPOHUYECKOTO NaHKPeaTnTa,
BbI3bIBAKOLLME TSKENYIO 06TCPYKLMIO, KNMHUYECKM MOTYT CUMY/IUPOBAaTh OMyXo/b. VIHOrAa 310
NOATBEPXAAETCS C NMOMOLLbI APYTMX UccnefoBaHmii (Hanpumep, ERCP), a Takxe MakpocKomnu-
UECKMM Hal/tOfEHNEM 1 MPOLLYTbIBaHXEM BO BpeMsi onepauuu. CocTosiHUe 6O/bHOro BO BPeMs
NPUMEHSIEMOT0 NPU 3TOM NAcCMBHOFO CUMMTOMATUUECKOTO IEYEHNS NPOAO/MKAET YXYALLATHCS,
NOAKPensAs Mofo3peHne OTHOCUTENbHO Ha/MuMs OMyXOAM. Y/bTpasByKoBOe WCCefoBaHue,
BbINOIHEHHOE annapaToM C 60/bLIOK pa3peLuaroLLeii CnocoGHOCTbI0, MOXET BbI3BaTb COMHEHME
B HA/IMUMM TYMOPa, & He XPOHWUYECKOTo MaHKpeaTuTa. ABTOpbI BbISBUIN CEMb TaKUX GOMbHbIX
cpean 169, y KOTOPbIX 6bla AMarHoCTMPOBaHa OMyxo/b. OHN3HAKOMSAT C CTPOTMMM KpUTEPUAMM
NOCTaHOBKW [MarHo3a, NofKpen/iss 3T0 PUCYHKaMU U ONMCaHEM COBCTBEHHbBIX HABMHOAEHMIA.
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Local Recurrences Following Colorectal
Operations

J. Regé6s, L. Nagy, Z. Nagy and K. Morvay

2nd Department of Surgery, Semmelweis University Medical School, Nagyvarad tér 1,
H-1096, Budapest, Hungary

(Received: April 18, 1989)

In about 15-20% of patients operated for colorectal tumours local re-
currences develop mainly in the first postoperative year. This large number can
only be reduced by adequately radical operations taking into account the patient’s
age, tumour site and the tumour-biological factors. Indispensable factors are the
organized care and regular control of the operated patients with an emphasis,
beside CEA test on US and CT studies. In local recurrences attempt should be
made at removal of the tumour by an additional operation which is implement-
able in 20-30% of cases. For palliative treatment first of all radiotherapy can
be applied for pain relief.

Colorectal carcinoma is the most frequent malignant tumour of the
alimentary canal. According to the data of Deucher [2], in the FRG on average
yearly 25,000 fresh cases of colorectal tumour are to be reckoned with. If taken
for granted that in Hungary similar aetiological factors are at play, this
number can be estimated at 4000 per year.

Prognosis of colorectal tumours is relatively favourable because of the
early symptoms, the widely available diagnostic tools and the favourable
anatomical conditions for radical surgery, the 5-year survival rate can be
estimated at 50-70%. Following curative operations in about 15-20% of
patients local-regional recurrences appear [1]. In the majority, 80% of cases,
these occur in the first two postoperative years [23]. In another group of the
same magnitude died within 5 years, beside local recurrence there is also distant
metastasis formation.

Local recurrences can, in about one-third of patients, be removed by a
further operation. The patients’ life can be prolonged, that is, 30% of them
survives 5 year after the second intervention.

A total of 174 patients were operated for colorectal tumours at the 2nd
Department of Surgery, Semmelweis University Medical School in the period
between January 1, 1983 and December 31, 1988.

The intervention was assumed to be curative in 115 cases, that means
that there was no evidence of macroscopic tumour residue. The patients were
controlled at 3 monthly intervals in the first two postoperative years. Beside
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Table 1

Colorectal tumour operations between 1983-1988

Curative operations 115
Palliative operations 31
Inoperable 28
Total 174

physical examination, CEA test, US and, depending on the previous operation,
rectoscopy and irrigoscopy were performed.

In the study period 23 patients were admitted because of local recurrence
(in 3 cases the primary operation had been made at our clinic). In 80% of
patients local pain, in 10 increasing passage disorder were the major symptoms.
In two instances a repeatedly increased CEA titre called for clinical admission
and examination. In one of them anastomosis recurrence could be removed by
reresection. Recurrences appeared in the majority of cases within one year
(Fig. 1), primarily after sigmoid and rectal tumour operations (Table 2). The

Fig. 1. Time of appearance of local recurrences

Table 2

Site of primary tumour in local recurrences

Rectum 14
Sigma 6
Transverse colon 1
Ascending colon 2
Total 23
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primary tumour was adenocarcinoma in 20 cases. Grading was made only in
some cases therefore this fact could not be assessed. Anterior resections were
carried out during the first operation in 5 patients.

The pathohistological examination showed that the distal safety zone
was less than 2 cm in one patient and between 3-4 cm in 4 patients. In concert
with literary data, the recurrence occurred in stage Dukes C (Table 3). A further

Table 3

Stage of primary tumour in local recurrences

Dukes A 3
Dukes B 5
Dukes C 15
Total 23

attempt was made in patients but the recurrence could be removed only in
3 cases (1 abdominoperineal rectal extirpation, 1 Hartmann’s operation, 1 re-
resection). In the other patient only irradiation or symptomatological treat-
ment were applied (Table 4). Of the three patients with recurrence after

Table 4

Therapeutic possibilities in local recurrences

Removal of recurrences 3
Radiotherapy 5
Inoperable at surgery 5
Symptomatic treatment 10
Total 23

surgical removal, one patient died 10 months and one 16 months after the
second operation. One patient has survived: here one year passed after a
further intervention.

Discussion

Local recurrence is logically associated with the first surgical intervention
in so far as it has not been of adequate radicality or the process has already
been inoperable because of the dimensions of the tumour not detectable
macroscopically. According to the order of preference of causes, however,
tumour-biological or surgical causes can be given priority. Recurrences ap-
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pearing in anastomosis or regionally may largely be ascribed to surgical, while
lymphatic recurrence (in the case of an adequate primary operation) rather to
tumour-biological causes.

Tumour-biological Factors

1 Typing. WHO classification of colorectal tumours was made by
Morson and Sobin [17] in 1976. Accordingly adenocarcinoma, epithelioma,
dedifferentiated and non-classifiable tumours can be distinguished among the
malignant epithelial tumours. This sequence means a prognostic sequence as
well. Most frequent is adenocarcinoma of an incidence rate of about 80%, its
highly differentiated forms the papillary carcinoma is of relatively favourable
prognosis. Mucin formation, in particular, its intercellular form is a consider-
able menace to prognosis. According to Donnes’ data [1], the 5-year survival
rate of adenocarcinoma, being in 50% mucinous, is 25%, while with non-
differentiated tumours the patients did not have a 6-year survival.

2. Grading. Adenocarcinoma and mucinous adenocarcinoma can be divid-
ed on the basis of their cytological and histological patterns into three grades.
The prognosis of highly differentiated tumours (Grade 1, GI) is significantly
better. According to Mentges’ data [15], local recurrences appear in 21% of
patients in grade GI, 28% in G2 and 51% in G3.

DNA ploidy is of a similar prognostic importance in so far as the survival
of diploid tumour is better than that of non- or tetraploid ones [18].

Staging

Based on the classical but currently still used Dukes’ staging, the fre-
quency rate of local recurrences in stage A can be estimated at 3%, in stage
B at 14% and in stage C at 25%. Also TNM classification shows similar results
[FO] in so far that, while in case of pT, NoMo tumours the ratio of local recur-
rences is 1.6%, in that of pTANoMo tumours it is 25-37% [21].

Tumour Localization

Dommes [1] published the overall statistics of several authors. Accord-
ing to this, the higher is the frequency of local recurrence, the more distal the
primary tumour is localized. In intraperitoneal rectal carcinoma this amounts
to 5-8%, while in the case of infraperitoneal rectum to 15-30%. This is likely
to be associated with the radicality of operations of the small pelvis. This is
also indicated by the fact that, in females, after rectal tumour operations the
rate of local recurrences is much higher, i.e., 25%, than in males (15%). This
can perhaps be attributed to the possible sparing of the vagina.
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Recurrences Due to Surgical Causes

In tumours growing circularly, intramural tumour invasion can be noted
as a result of obstruction of the lymphatics. This averages 1 or 2 cm but also
a retrograde invasion of 7 cm, has already been described. This is of importance
in low anterior resection, because, in other segments of the colon, the distal
resection distance can be extended as required. The in vivo measured 5 cm
safety zone has earlier been generally accepted [6]. In vitro this corresponds
to 3 cm [5]. With the extensive use of circular intestinal staplers, there has
been an increase in the number of low anterior resections with a decrease in
the rate of abdominoperineal rectal extirpations [7]. In surveying 50 rectal
carcinoma specimens, Williams found no intramural invasion in 76%, 1 cm in
14% and 2 cm in 4% on a stretched specimen. In 6% of the studied cases,
resection was not curative, it was made by transection of the tumour
(cit. 1).

In differentiated tumours, Kiene [12] leaves a safety zone of 2 cm,
although he performs intraoperative histological study in dubious cases. There
is a general tendency to accept a 3 cm safety zone as satisfactory [2]. In our
opinion, in view of the above-mentioned tumour-biological factors, and of the
patient’s age, a distance between 3 and 5 cm should be chosen indi-
vidually.

The number of local recurrences attributable to surgical causes may be
reduced by dissection in rectal operations along the Waldeyer’s or Deno-
willier’s fasciae. Intraoperative laceration of the tumour may result in dis-
semination and tumour cell implantation in the small pelvis.

Although not improving the results of 5-year survival, the number of
recurrences may essentially decrease due to preoperative irradiation therapy
[25].

Diagnosis of Local Recurrences

Early detection can be expected only of regular control examinations.
In the first two postoperative years a 4 yearly control is recommended. In
addition to clinical and routine examinations, CEA tests [19], US and US-
controlled fine-needle biopsy as well as CT [3, 4, 8] are also of importance.

The sensitivity of these examinations is around 70-80% [20]. In the
higher colonic segment double contrast irrigoscopy and colonoscopy are recom-
mended for the early detection of recurrences. CT is indispensable in detecting
local recurrences after extraluminal recurrences or rectal extirpations. It in-
dicates invasion to the adjacent organs or possible inoperability. CEA test is
extremely useful, the repeatedly elevated CEA titres may be an early sign of
local recurrence. It may indicate the ‘second look’ operation [1] after Dukes C
stage tumour operations.
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Therapy

In about 20-30% of patients operated for local recurrence, a curative
intervention can be repeatedly performed [9]. Thismeansanabdomino-perineal
rectum extirpation in rectal tumours. Resection can be made only rarely in
recurrences in a higher segment. It is only rarely possible to make radical
removal ofa recurrence in the small pelvis after rectum extirpations. Following
curative operations 20 to 30% of the patients survive the first 5 years [21].

Preternatural anus belongs to the palliative interventions solving the
passage disorder and rarely palliative tumour removal is also possible.

The primary aim of palliative irradiation therapy is to alleviate pain.
The efficacy of the procedure is relatively good, pain is decreased in 60-70%
of patients, about 40% becomes temporarily complaint-free. According to the
data of Arnott, the effect is dose-dependent, 72% of his patients treated by
55 Gy have become free of complaints (cit. 24).

Despite the large number of new compounds, chemotherapy has so far
not yielded essential therapeutic results.

There is a possibility for reducing pain by insertion of an indwelling
epidural cannula without the detrimental effect of narcotics administered
systemically [22].

Procedures Recommended for Prevention of Local Recurrence

Our most important task is to reduce the number of local recurrences,
since therapeutic results are modest even on early detection. For this purpose
the following principles have to be observed.

1 ‘No touch isolation’ operative technigue.

2. High ligation of the inferior mesenteric artery with removal of the
lymph nodes.

3. Removal of perirectal adipose tissue along the fasciae.

4. Intraoperative lavage of rectal stum]) with a cytotoxic solution.

5. Individual determination of the distal safety zone in view of the pa-
tient’s age, sex, the histological type of tumour, its degree of differentiation
and its stage.

6. Extensive use of perioperative neoadjuvant therapy.
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Lokalrezidive nach Dick-
und Mastdarmtumor-Operationen

J. Regés, L. Nagy, Z. Nagy und K. Morvay

Bei 15-20% der wegen eines Dick- oder Mastdarmtumors operierten Patienten
entwickelt sich, groBtenteils im Laufe des ersten postoperativen Jahres ein Lokalrezidiv.
Diese hohe Zahl kann mit einer das Alter des Patienten, die Lokalisation des Tumors
und die tumorbiologischen Faktoren beriicksichtigenden, mit der ndtigen Radikalitat
durchgefiuihrten Operation herabgesetzt werden. Unerl&Rlich sind die organisierte Be-
treuung und die regelméRige Kontrolluntersuchung der Patienten; im Rahmen der
letzterwdhnten sind vor allem die CEA-Bestimmung sowie die US- und CT-Untersuchun-
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gen von Bedeutung. Im Falle eines Lokalrezidivs mull die Entfernung des Tumors mit
einer erneuten Operation versucht werden, welches Vorhaben in etwa 20-30% der Falle
realisiert werden kann. Als palliative Behandlung kommt zur Schmerzlinderung in erster
Linie die Strahlentherapie in Frage.

MecTHbIe peunamBbl nocne yaaneHnA OI'IyXOJ'IEI7I TONCTOM 1 I'IpFIMOI7I KULLIKAN

A. PEFEW, N. HAAb, 3. HALb n K. MOPBAW

Y 15—20% 60/1bHbIX, OMEPUPOBaHHLIX MO MOBOAY OMYXONN TONCTON W NPAMOI KNLIKN,
HabnoJaNMCL MeCTHble PELMAMBLI, TNaBHLIM 06pasoM B nepBbIii rog nocne onepawuy. AJTOT
BbICOKUIA MPOLEHT MOXHO CHU3UTb TOMIbKO C MOMOLLbI0 COOTBETCTBYIOLLIEH paAvKanbHOW onepa-
Lu1n, NpUHUMAN BO BHUMaHWe BO3PacT 60/bHOI0, MECTOHAXOXAEHWE OMyXon U Tymopbuonoru-
yeckme akTopbl. COBpPeMEHHO Heo6XOAUMbI OpraHM30BaHHOE MaTPOHMPOBaHME OBOMbHLIX Y
NpoBefeHNe PerynspHbIX KOHTPO/IbHbIX 06CNeA0BaHUIA, NPU KOTOPLIX HapsAy C onpefeneHneM
CEA MMeloT 3HayeHne TakXXe YNbTpa3ByKOBOE WCCMefoBaHWe W KOMMNbHOTEPHas TOMorpagpus.
B cnyuyae nokasbHOro peunavea cnedyer cfenatb NOMbITKY YAAIEHUS ONYXOM C MOMOLLbHO
MOBTOPHOI Onepauyu, YTo BbINOIHMMO B 20—30% cy4aes. B KauecTBe nannMaTmMBHOIO neye-
HUSA peyb MOXKET MATU B MEPBYHO ouepefb 0 60eyTONALLEl TyUYeBOi Tepanuu.
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Experience with Stapling Dixon s Anastomosis

l. Koves, l. Besznyak and L. Molnar

Department of Surgery, National Cancer Institute, Rath Gy. u. 7-9. H-1122 Budapest,
Hungary

(Received: February 17, 1989)

The techniques of Dixon anastomosis by end-to-side EEA stapler is re-
viewed, applied successfully in 48 cases. Results are compared with those of 126
Dixon’s operations previously performed by the authors manually. In their
opinion, the process reviewed is rapid, reliable and safe and so it can be recom-
mended for use.

It has been forty-three years ago that the colonic surgeon of the Mayo
Clinic, C. F. Dixon, performed his first successful rectosigmoid resection pre-
serving the sphincteric musculature only from an abdominal exposure (hence
the term: anterior resection).

During the classical Dixon’s operation the anastomosis is placed under-
neath the peritoneal fold and is created by two-layer suturing. Afterthe orig-
inal report, successful attempts have been made also by one-layer sutures
[11, 16]. The end-to-side anastomosis was beneficially modified side-to-end
[5, 18] but also end-to-side [7]. Creation of an orifice in the above ways (even
in any forms) is not easy to perform technically and requires great skills and
experience. The frequency rate of suture insufficiency was around 6-8%
[4, 6, 8].

The construction of Dixon’s anastomosis was largely facilitated and its
safety improved by the various kinds of stapling devices. First of all, the
Soviet KC stapler (or SPTU M-249) creating one-layer sutures, then the
American EEA stapler making a double-layer of sutures, have been manu-
factured.

Both types (the so-called suture guns) create, according to the original
directions, end-to-end anastomoses. Both the KC (or SPTU M-249) [6, 10] as
well as the EEA stapler [1, 9, 12, 13, 14, 15, 17, 20] were used with benefit
on a large patient material. A great advantage of the EEA stapler over the KC
(or SPTU M-240) stapler is that it is simpler to use, it produces safe two-layer
sutures, its disposable parts required for creation of the sutures and anastomosis
do not become damaged due to sterilization. The use of the EEA stapler may
facilitate the attempt of physicians concerned with the surgical management
of rectal tumour to preserve the sphincter musculature and to prevent them
from making a compromise at the expense of radicality for technical reasons.
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Aspects of Surgical Techniques

The usual way of using the EEA stapler is to introduce it transanally
following intestinal resection. Being knotted by approximation of the two ends
of the device, one pursestring suture each is made by the pursestring-stapler
attached to the device at the proximal and distal intestinal ends.

This method has several limitations. The pursestring suture made by a
factory-made device is not safe (by a straight needle and Prolene-00 suture),
very often the circular suture must be completed manually. The second prob-
lem is that the distal intestinal segment is always wider than the proximal
one and therefore, while creating the anastomosis by approximation of the
two ends of the stapler, the distal pursestring suture is subjected to great
tension and so some small part of the lower stump may easily slip from it
(where the suture is cutting through), which leads to suture insufficiency.

To overcome and solve the above technical difficulties numerous modi-
fications have been put forward [1, 12, 14, 19] of which the modifications of
Adloff [2] and Wiest [21], the end-to-side method, seems to be the most
favourable so we have tried this.

Material and Method

Our patients are prepared for operation with the conventional mechanical
method and medication. For antibiotic, cephalosporin (Rocephin), having
recently been administered in one dose not long before operation, is applied
[3], combined with metronidazole. The patient lies in the lithotomy position.
After the usual mobilization the rectum is sutured transversely 3-5 cm under-
neath the tumour by UKL-60 or TA-55 staplers, then it is transected. Sub-
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Fig. 2

sequent manipulation is facilitated if the two lateral edges of the row of suture
made by the device is elevated by a long instrument or supporting thread.
So the distal intestinal segment remains close through the operation (Fig. 1).

The transverse sutures made by the stapler should not be secured by
manual sutures. After selecting the adequate height, the proximal intestinal
segment is resected transversely (in protection of an intestinal staple and a
00-Prolene pursestring suture taking a bite of all layers, is made) (Fig. 2).

The assistant performes Recamier’s dilatation then passes the EEA
stapler transanally without its head, the shank supporting the head being
maximally twisted. (The preliminary antibiotic lavage of the distal stump prior
to this manipulation is recommended) [7]. Care should be taken that the
‘spit’ not be caught on or damage the rectal mucosa (this manipulation can
be made without damage in protection of the Thiemann’s catheter passed
over the guide previously introduced through the distal stump into the ab-
dominal cavity [21]. The shank of the stapling gun is introduced in a way
that it should reach the closed rectal stump on the ventral wall distal to the
transverse stapled suture. The guide makes the intestine to ‘bulge’ here, in
this region a small 2-3 mm auxiliary incision is made by a scalpel touching
only the musculature of the intestinal wall and the guide being pierced through
it. In this way the mucosa will not retreat and it can be avoided to place
pursestring sutures into the distal stump. Another advantage of this method
is that the anastomosis can be created fairly deeply. The operation is facilitated
by the assistant’s exertion of pressure on the perineum to promote thereby
the transabdominal removal of the distal stump [2]. The device is further
introduced up to the point where the 31 mm disposable polyethylene inlay
containing the row of staples reaches the blind end of the lower stump. Then
the head portion is wound on the guide pierced through the stump and the
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proximal intestine is pulled onto it by clamps in three places or a soft Pean’s
forceps (prior to this its end sutured with pursestring sutures is dilated by
corntongs. The pursestring suture is knotted checking whether it is complete,
Fig. 3.)

The stapler is closed, taking care that it does not pinch the interpositum.
With the suturing completed, the stapler is slightly opened and removed by
a moderately rotating and pulling movement (the two severed intestinal rings
are removed from the stapler in all cases, then checked for completeness and
sent for histology). No manual securing sutures are placed on the anastomosis.
Transanally, under manual control, a soft, thick rubber drain is introduced
10 cm over the anastomosis which is left there for 2-3 days, while passage
starts. (It is recommended to lavage the drain daily by sodium chloride or an

Acta Chirurgica Eungarica 31, 1990



I. Koves et al.: Experience with Stapling Dixon’s Anastomosis 129

antibiotic solution [18]. Some authors retain the intraluminal drain for 5-6
days.) In protection of his finger passed into the rectum, the assistant makes
a small dermal incision 2-3 cm adjacent to the anal orifice through which he
introduces a rubber drain in the sulcus of the sacrum (from the direction of
the abdomen), draining thereby the presacral cavity, the site ofthe anastomosis
intraperitoneally towards the perineum (Fig. 4).

The two rows of staples are placed in a way not to cross one another but
it does not count as an error and implies no suture insufficiency if they still do.

The operation is terminated in the conventional way, without creating a
relieving solution (a preternatural anus). In aftercare also the routine pro-
cedure is adopted. The sacral drain is removed after starting of passage. The
above method has been used in 48 cases from 1984 onwards, operating in 46
of them for tumour and in two cases for constrictive diverticular sigmoiditis.

All of our patients treated this way recovered. In two of them minor
fistula formation occurred in the anastomosis which closed after subsequent
relieving. There were no other operative complications. Postoperative strictures
were not revealed during check-ups either clinically or endoscopically. Recur-
rences appeared in two cases after three or two years, respectively.

Discussion

A total of 125 Dixon’s operations have been made in our department
between 1956 and 1979 with the traditional manual suturing, which we have
reported elsewhere [18]. Comparing the two operative techniques our ex-
perience is summarized as follows.

1 It is essentially easier to create anastomosis by end-to-side EEA
stapler than by manual suturing and it is simpler to perform technically than
any other stapled anastomosis.

2. There is a considerable cut in the duration of the operation.

3. The safety of the stapled anastomosis is fairly good.

4. 1t is practically unnecessary to make a preternatural anus.

5. It makes possible the creation of a very distal anastomosis which is
hardly implementable manually or by other mechanical ways with the ob-
servance of radicality.

6. Regarding sterility, it is also very advantageous. The distal intestinal
segment remains closed throughout the operation. It is, however, to be borne
in mind that stapled suturing should be made by a surgeon who can construct
the same anastomosis also manually because it may be needed due to any
technical reasons or errors.
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Erfahrungen mit der maschinellen
Dixon-Anastomose

I. Koves, |I. Beszxyak und L. Molnar

Erlautert wird die technische Ausfihrung der mit der EEA-N&hmaschine durch-
gefiuihrten End-zu-Seit-Anastomose, die in 48 Fallen eine erfolgreiche Anwendung fand.
Die Ergebnisse werden mit den Erfahrungen der friher manuell durchgefiihrten 125
Dixon-Eingriffen verglichen. Angesichts ihrer Vorteile — zuverléRlich, rasch, sicher —
wird die Anwendung der beschriebenen Methode aufrichtig empfohlen.
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Haw onbIT co3gaHnsa aHacToMo3a AMKCOHA C MOMOLUbI0 MallUHbI

M. KEBELU, WN. BECHSAK u /1. MO/IHAP

ABTOpbI 3HAKOMAT C TEXHWKOW CO3faHWNs aHacTomo3a [IMKCOHa Cnoco6oM <end-to-side»
C MOMOLLBHO LUBEMHON MawmHbl EEA. 3TOT MeTog, OHW MpuMeHsAnn B 48 cnydasax. CpaBHMBaKOT
pe3ynbTarhbl, MOMYYeHHbIE C MOMOLLBIO HOBOTO METOfAa, C pesy/bTaTaMu paHee NpPOW3BefeHHbIX
py4HbIM cnocobom 125 onepaumii JnkcoHa. Mo X MHEHUIO, OMMCaHHbIA METOL ABNAETCA Hajex-
HbIM, ObICTPLIM, MO3TOMY MOXHO PEKOMEH[0BATb €ro NMPUMEHeHNE.
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Diagnosis and Therapy of Metastatic
and Recurrent Colorectal Tumours
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A total of 77 patients were treated for recurrent and metastatic colorectal
tumours. The follow-up protocols after elective operations are reviewed, making
a distinction between interventions for colonic or rectal tumours. The diagnostic
and therapeutical principles applied in the cases of the individual recurrences
and métastasés (i.e., anastomosis recurrence, metachronous tumours, local re-
currence, liver, lung, lymph node and bone métastasés) and the results are dis-
cussed in detail. The authors’ attitude favouring a more active than the hitherto
applied surgical management of the recurrences and métastasés of colorectal
tumours is presented.

In Hungary 40% of patients with rectal tumours treated surgically
survives 5 years postoperatively [5, 16, 27, 33].

Recovery and survival essentially depend on the stage the tumour is
operated at. The probability of recovery is 90% in stage Dukes A, 60% in
Dukes B and 35% in that of Dukes C [11, 12, 13, 16].

Unfortunately, next to 20% of patients in need of surgery is currently
referred to operation being inoperable and 70-80% of operable patients are
already in stages Dukes B-C.

This grim statistics could be basically improved in two ways: (i) The
patients should be operated at the earliest stage possible and (ii) recurrence
and metastasis should be detected in time by a close follow-up and aftercare
of the operated patients and solved possibly by new surgical interventions.

In the present paper we were concerned with the latter issue. Attempt
has been made to answer this question based on the conclusions drawn from
the management of 77 recurrent colorectal tumours and métastasés observed
and treated surgically.

Tables 1and 2 show when and which kind of secondary tumorous mani-
festations were encountered.

The tables clearly reveal that recurrences are most likely to appear in
the first two years, after the 3rd year they occur much less frequently [1, 2,
3,6, 8 11, 12, 13]. In primary tumours of distal localization (i.e. distal to the
rectosigmoid junction) first of all local recurrences can be expected with

Acta Chirurgica Hungarica 31, 1990
Akadémiai Kiad6, Budapest



134 1. Koves et al.: Diagnosis and Therapy of Metastatic

Table 1

Temporary appearance of recurrences and métastasés

COLON RECTUM
No. % No. %

1 year 13 38.0 12 31.0

2 years 10 31.0 18 420

3 years 6 16.0 6 14.0

4 years 3 8.0 2 6.0

6 years 2 6.0 3 6.0
36 42
Table 2

Localization of recurrences and métastasés (% )

RECTUM (42)

Resection Extirpation
Anastomosis 10.0% 5.0% -
Anastomosis -f- distant metastasis 6.0% 2.0% —
Local recurrence 8.0% 12.0% 30.0%
Local recurrence + distant metastasis 8.0% 4.0% -
Solitary distant metastasis 8.0% 2.0% 8.0%

distant metastasis formation being only secondary [16, 18, 22]. In primary
tumours of a higher localization rather the appearance of distant métastasés
has to be reckoned with [16, 19, 21]. The enumerated facts support our view
to discuss patients with colorectal tumour in two separate groups because, for
the above reasons, these are not comparable in all aspects.

So, for example, it is worth drawing a distinction in the follow-up of
patients concerning the examinations performed at the individual check-ups
—although follow-up time and the pace of control are equal—whether the
previous intervention has been made because of a colonic or rectal tumour.
So the question arises when and what kind of control examinations should be
carried out for detecting recurrences and métastaseés.

Laboratory Tests

The CEA test is of prime importance. It is worth to perform in the first
year in patients operated for tumours of both the colon and the rectum at
every second then every third month [6, 27, 28, 31, 35]. In our material the
CEA test values were falsely high in 60.7% in recurrences and métastasés
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(there were no recurrences and métastasés and falsely low values were found
in 15.6% of the cases). With an elevated serum CEA (over 10ng/ml) the pa-
tients are subjected to a detailed check-up even if being completely free of
complaints clinically. If there is no verifiable or documentable recurrence or
metastasis, literary data suggest exploration [17, 18, 20]. It is due to the fact
that exploration still reveals in 90% recurrences which can be largely solved
by operation. We ourselves have not performed operations for such indication.
Serum gamma-GT and Haemoccult test, too, may be valuable supplementary
data for liver involvement and detection of occult bleeding.

Ultrasonography (US)

Ultrasonography includes the examination of the liver, retroperitoneum,
the kidneys and the pelvis. This is important primarily in the early detection
of liver metastasis, in that of ureteral compression and in verifying the involve-
ment of the retroperitoneal lymph nodes. It is to be performed in all patients
operated on the colon or the rectum at every half year. Figure 1 shows the
sonographic scan of a typical solitary liver metastasis.

X-rays, Endoscopy

The aim of irrigoscopy and colonoscopy is (i) to control the operative
region by early(!) detection of local recurrence in the operative region; (ii) to
detect early the so-called metachronous tumours occurring in 3-5% of cases

Fig. 1. Ultrasonographic picture of a liver metastasis
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Fig. 2. Irrigoscopic picture of a metachronous colonic tumour

and (Hi) to detect in due time, and possibly solve by endoscopy, the pre-
cancerous states (polyps) arising in 8-10% of cases [16, 33, 36].

Three, 12, 24 and 36 months offer a colonic tumour, routine irrigoscopy
and, if its results is incertain, colonoscopy, is performed.

Following rectal surgery, it should be distinguished whether resection or
extirpation has been made, (i) Following rectal resection, rectoscopy is worth
performing at three monthly intervals in the first two years, in all cases com-

Fig. 3. Colonoscopic picture of an anastomosis recurrence
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pleted by endoscopy, (in) Three, 12, 24 and 36 months after rectal extirpation
it suffices to perform irrigoscopy.

Figure 2 demonstrates the irrigoscopic picture of a metachronous tu-
mour, while Fig. 3 the colonoscopic picture of an anastomosis.

Computed Tomography (CT)

It is advisable to use it primarily for studying the small pelvis and the
liver, since after operations of the distal colonic segment (rectum, distal
segment of the colon) local recurrences are frequent, it is first of all performed
after such operations at six-month intervals in the first two years. If necessary
the examination can be supplemented by aimed aspiration cytological sampling
[10, 11]. Figure 4 shows the CT scan of a local recurrence following Dixon’s
operation.

Fig. 4. CT scan of a local recurrence in the small pelvis

The MR examination is of a similar value but more favourable from the
point of view of radiation exposure and imaging.

Chest X-ray

Knowing the very slow doubling time (over 200 days) of pulmonary
métastasés of colorectal tumours, their control at half-yearly intervals seems
to be sufficient. In Fig. 5the roentgenogram of a solitary operated pulmonary
metastasis is presented.
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Fig. 5. Solitary lung metastasis

Bone X-ray anil Scintigraphy

Bone métastasés should be reckoned with in 5-6% of the cases following
rectal operations, while in 1% after operations of colonic tumours. No routine
control is performed and examination is recommended only in case of com-
plaints. Since the majority of métastasés involves the bones of the pelvis and
vertebrae these may require to be examined. Figure 6 shows the CT scan of a
pelvic metastasis.

After the above review the treatment principles and methods, applied
in our practice in the case of individual recurrences and the types of méta-
stases, are presented.

In case of an intraluminal tumorous manifestation if it is localized
distally to the operative region (anastomosis)- it is considered to be a meta-
chronous tumour and is treated according to the prerequisites of the primary
operation. If the recurrence appears in the region of the previous operation
(anastomosis) and arises in the higher colonic segment, resection is attempted
or if it is not possible for local or other causes, then some local or palliative
solution (first of all bypass) is sought. If the recurrence is observed following

Acta Chirurgica Hungarica 31, 1990



I. Koves et al.: Diagnosis and Therapy of Metastatic 139

Fig. 6 CT scan of a bone destruction

rectal resection the only radical solution seems to be extirpation of the rectum.
One should be, however, aware of the fact that after either Dixon’s or another
type ofrectal resection, the majority of local recurrences is not a local recurrence
but the invasion into the intestine of an extraintestinal manifestation in the
pelvis, and so there is only a rare possibility of a curative solution. Should
such a recurrence be inoperable not due to a local cause but because of a mul-
tiple distant metastasis or the patient’s poor tolerance for the operation, a
cryodestruction or Ra-needle implantation may spare the patient, in his
remaining time, from the inconveniences caused by preternatural anus.

Perineal Recurrences

They are frequent (30%) following extirpation of the rectum performed
primarily abdominoperineally or abdominosacrally, but occur at an almost
similar rate after rectal resection [15, 29, 32, 34, 35, 36]. If recurrences appear
after rectal extirpation, the only satisfying solution is surgical removal attempt-
ed from perineal or a newer abdomino-perineal incision (‘iceberg tumour’). Ifit
is not possible to remove the recurrence for the environmental condition,
local Ra-needle implantation and irradiation may alleviate pains and check
tumour growth.
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Meétastasés in Distant Organs

In retroperitoneal lymph node métastasés, since the haematogenic in-
vasion of colorectal tumours frequently occurs, there is no question of surgical
reintervention. Adjuvant chemotherapy cannot be considered.

Liver Métastasés

In their presence, if the underlying disease has been controlled at least
for half a year (i. e., the patient is locally tumour-free) with no evidence of
other metastasis formation, the surgical solution may be considered. Even in
the case of (multiple) métastasés, resection involving one lobe, is performed.
Although the number of such cases is not high, successful results have been
reported from abroad and home: its 6-year survival rate has been about 20%
[12, 25]. In métastasés involving both lobes, results can be expected of chemo-
therapy administered via a Porth-A-Cath implanted indirectly into the hepatic
artery. Figure 7 shows an implanted catheter.

Fig. 7. Implanted Porth-A-Cath

Lung Métastasés

Being a locally controlled tumour and solitary metastasis, resection is
made. A limited number of unilateral métastasés is still worth operating on
by atypical resection of lobectomy. A metastasis solved only by pulmonectomy
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is considered to be inoperable. Some surgeons would operate also a small
number of bilateral metastasis, in one or two sessions. We have so far not
made such an operation.

Bone Métastasés

In these cases there is no plausible surgical solution. Irradiation and
calcitonin treatment may alleviate pain and check growth of métastasés.

Finally, for the sake of completeness, it is worth mentioning that is the
symptomatological treatment of inoperable patients suffering from incurable
pain, the methods beneficial in the alleviation of pain, such as permanent
anaesthesia by lumbosacral phenol or ethanol, or analgesia with morphine via
an epidural indwelling cannula, alcohol blockage of the coeliac ganglia may
render the rest of the patient’s days endurable.

In summary, our present view is that we have to adopt a more active
attitude in treating recurrences and métastasés developing after rectal or col-
onic tumour operations, because currently there are no better procedures or
more successful ways of treatment [1-4, 7, 9, 14, 23, 24, 30, 37-39].

In tumours of the colon, radical intervention was successfully performed
(from the point of view of surgical technique) in 25% for treating recurrences
and métastasés, while in case of rectal tumours only in 10%.

Even if with modest results, knowing the large number of colorectal
tumours, they represent the recovery of several patients, the prolongation and
endurability of their lives.
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Diagnostik und Therapie metastatischer
und rezidiver kolorektaler Tumoren

I. Kéves, |. Besznyak und L. Molnar

Wegen rezidiver bzw. metastatischer kolerektaler Tumoren wurden 77 Patienten
behandelt. Erldutert wird das nach der elektiven Operation angewandte “Follow-up”-
Protokoll, dementsprechend differenziert, on der Eingriff wegen eines Kolon- oder eines
Rektumtumors stattfand. Die bei den einzelnen Rezidiv- bzw. Metastaseformen (Anas-
tomosenrezidiv, metachroner Tumor, lokales Rezidiv, Leber-, Lungen-, Lamphknoten-,
Knochenmetastase) diagnostischen und therapeutischen Prinzipien, sowie die erzielten
Ergebnisse finden eine ausfihrliche Besprechung. Betont wird die Notwendigkeit der im
Vergleich zu der bisherigen aktiveren chirurgischen Behandlung der Rezidive und
Metastasen der kolorektalen Tumoren.

[rarHocTka nTepanms MeTacTaTUYECKUX 1 PELIMAMBUPYHOLLNX KOJTIOPEK-TaslbHbIX
onyxonei

WN. KEBELU, WN. BECHSAK, /1. MOJTHAP

ABTOpPbI IeUnnn 77 60/bHBIX MO NMOBOAY PeLUAUBUPYIOLINX UNU MeTacTaTU4YeCKMX KONo-
peKTanbHbIX 0nyxonei. OHU 3HAKOMAT C NPOTOKONAMU, (UKCUPYIOLWMUMU COCTOSHMUE BO/bHBIX
nocne onepawuuu, AeMOHCTPUPYS NO OTAENLHOCTU NPOTOKO/bLI C BMELIATeNbCTBOM Ha 060404HOM
¥ NpsMoii Knwke. MogpoGHO 06CyXalT AUArHOCTUYECKUE U NeYeGHbIe NPUHLUMALI U pe3ynbTaTbl
B CNyvasx OTAeNbHbIX BUAOB PeLMAMBOB 1 MeTacTa3oB (peuuinB aHacToOMO3a, MeTaxpoHHas
0NyX0Nb, NOKaNbHbI peyuauB, MeTacTasbl B MeuveHb, NerKne, NUMGaTNYeCKUe Y3Mbl, KOCTH).
ABTOpbl ABNAIOTCA CTOPOHHWKamMuW 6G0nee akTUBHOTO XUPYPruuyeckoro nedeHuUs peuuiuBoB
1 MeTaxTa3oB KON0-peKTaNbHbIX ONYX0/eit, 4eM 3To GbINO NPUHATO A0 CUX MOP.
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Experimental Study of Parenteral Nutrition
and of the Exocrine Function of the Pancreas

P. sapyl |. Furka2 E. Fabianl |. Mtké62and Gy. Balazsl

Bst Department of Surgery and institute of Experimental Surgery, Debrecen University
Medical School, H-4012 Debrecen, P. O. Box 27, Hungary
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The effect of parenteral nutrition on the pancreatic secretion was studied
under experimental conditions.

Experiments were carried out in 24 mongrel dogs. In all animals pancreatic
fistulas were created for collection of pancreatic juice. Subsequently, in three
groups (6 dogs in each) parenteral nutrition via a catheter enterostomy was
applied in three different segments of thenlsmall bowels, while collecting the pan-
creatic juice. Group IV served as control where no parenteral nutrhnent was ad-
ministered.

The amount, pH, protein and enzyme levels of the pancreatic juice secreted
during 4 hours were studied in all groups.

The experiments revealed that parenteral nutrition at the initial segment of
the jejunum enhanced pancreatic secretion, while this was not experienced in the
other groups. The effect is assumed to be humoral, rather with a secretin-like
strimulation.

Based on the experimental results, the authors call attention to the fact
that, during treatment of acute pancreatitis, if a feeding enterostomy is construct-
ed for calorie intake, it should not be performed within the first metre of the
jejunum.

An important part of the therapy of acute pancreatitis is the depriva-
tion of oral nutriment and fluid (‘O’ diet). However, in severe cases, the in-
sufficiency of parenteral nutrition may lead to a catastrophic catabolism.
According to the data of Pollock reported in 1959, in severe forms of the
disease, the patients’ daily loss of weight even reached 1 kg, being fatal in
most of the cases [10].

According to our present knowledge, the most often applied and most
effective method of calory intake in acute pancreatitis is parenteral nutrition
and hyperalimentation [1, 3, 12]. This can be ensured by administering various
carbohydrate, fat and protein preparations [13]. The protracted course, the
difficulties imposed by prolonged parenteral nutrition and the inavailability
and costs ofthe preparations have created a need for seeking for other methods.

For ensuring sufficient calory intake parenteral nutrition by jejunostomy
is suggested and used by several authors in treating acute necrotic pancreatitis
[6, 7, 8 11]. According to the opposing views of Hollender et ah, however,
no enterostomy is to be made [4]. In Diirr’s opinion, this method of nutrition
in acute pancreatitis is still in the experimental phase [2].
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These controversies have prompted us to study in animal experiments
the effect of parenteral nutrition through jejunostomy on exocrine pancreatic
function. To be more precise, we were curious about whether parenteral nutri-
tion does not increase pancreatic secretion which would be a non-desired effect
in the management of acute pancreatitis.

Material and Method

The experiments were carried out in collaboration with the Institute of
Experimental Surgery of Debrecen University Medical School. In the experi-
ments 24 mongrel dogs were used independent of their age, sex and weight.
In the animals median laparotomies were performed under hexobarbital-Na
anaesthesia (VEB Arzneimittelwerk, Dresden). The large pancreatic duct was
dissected out prior to entering the duodenum to be found with adequate
expertise 4-5 cm distally to the papilla of Vater. The pancreatic duct was
opened introducing a thin plastic cannula at a length of 0.5 cm then, placing
sutures under the duct, the cannula was fixed. The pancreatic juice obtained
through the cannula was collected.

Catheter enterostomy was made according to Marwedel in three of the
four groups of 6 experimental animals each (Table 1). In group I, a catheter
jejunostomy was constructed at the initial segment of the jejunum, 40 cm
from the duodenojejunal junction, in the second group I m more distally,
while in the third 1 m preceding the caecum. In group IV, the controls, no
enterostomy was made.

In the first three groups, an amount of 200 ml each of a parenteral
nutriment containing 400 ml milk and a package of Biosorbin MCT (Pfrimmer
+ Co Pharmazeutische Werke Erlangen GmbH) was administered via catheter
jejunostomy, and pancreatic juice collected for 4 hours through a pancreatic
fistula. Milk was applied as a solvent, because it is used in clinical practice in
prolonged parenteral nutrition for enhancing calory and protein intake. Group
IV served as control where pancreatic juice was collected for 4 hours without
parenteral nutrition.

Table 1
Experimental groups

I. Pancreatic fistula -f- catheter jejunostomy at tile initial segment of the jejunum
(in 6 experimental animals)
If. Pancreatic fistula + catheter jejunostomy 1 m more distally (in 6 experimental
animals)
Il'I. Pancreatic fistula + catheterileostomy 1m in front of the caecum (in 6 experimental
animals)
IV. Pancreatic fistula (in 6 experimental animals)
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Then the amount, pH, protein as well as the amylase, lipase and trypsin
contents of the collected pancreatic juice were determined, drawing conclusions
as to the exocrine function of the pancreas.

Results

The experimental results were demonstrated graphically, differentiating
the earlier defined four groups (Fig. 1). The column chart shows the amount of
pancreatic juice secreted during 4 hours, presenting the concentrations of the
various substances studied in the juice as well as the pH of the juice under the
individual columns.

No pancreatic juice was obtained in one experimental animal each of all
groups because of slipping or obstruction of the cannula, so these were not
evaluated. Five experimental animals each per group were examined.

Comparing the amount of pancreatic juice secreted during 4 hours in
the first group to that in the controls a three-fold rise was noted as compared
to the controls. In the animals of groups Il and I11, the amount of collected
fluid equalled that of the controls.

The values of the studied enzymes were found to show a great scatter,
but regarding the average values, no characteristic peaks or decreases were
observed. pH values ranged between 7.4 and 7.8, while as to total protein, a
gradual decrease was noted in groups | to IV.

Amylase. U/l 68847 63104 73533 63696
Lipase. U/l 2843 2806 3460 3042
Trypsin. U/l 977 1020 1139 502
PH 7.6 7.5 7.8 7.4
Hprotein,g/I 15.6 12.3 9.6 8.4

Fig. 1. Examination of pancreatic juice in dogs during nutrition via catheter enterostomy
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The overall results of the experiments showed that at the initial segment
of the jejunum, as a result of parenteral nutrition (group I) the secreted amount
of pancreatic juice as compared to the controls, essentially increased, while it
remained unchanged in groups Il and Il1l. The enzyme levels of the juice in
the individual groups were approximately similar, without a specific change.

Discussion

In acute pancreatitis, a generally accepted part of treatment is oral
nutriment- and fluid deprivation and gastric suction which are bound to in-
hibit the humoral effect, playing a role in pancreatic juice secretion. The im-
portance of the caloric requirement of the organism is, however, also known
from the point of view of the recovery of these patients [10], which is ensured
by parenteral and enteral nutrition.

Our experiments in dogs under anaesthesia revealed that, due to enteral
nutrition in the uppermost segment of the jejunum, exocrine pancreas stimula-
tion occurs which is not felt due to the parenteral nutrition 1 m more distally.
Explanation for the phenomenon has been sought theoretically in the regula-
tion of pancreatic juice secretion.

Regulation of the secretion of pancreatic juice is based, according to
our current knowledge, on the equilibrium of stimulatory and inhibitory
factors. This is exerted by the autonomous nervous system and hormonal
effects. Pancreozymin, the secretin playing a role in the hormonal stimulation
in man and the generally used experimental animals (such as dog), can be
found in the upper segment ofthe small intestine, in the highest concentrations
in the duodenum [5]. Release of these hormones is effected by the entrance
into the duodenum of the acid gastric content. Wang and Grossman found in
their dog experiments that the intestinal perfusion of the various substances,
primarily of amino acids, induced stimulation of enzyme secretion which is
assumed to be the consequence of the aforementioned hormonal effect [14].
Of the proteins, in intact form, casein alone is of stimulating effect [9]. The
similar perfusion of fatty acids is also stimulatory, but dextrose is ineffective [5].

In view of the data enumerated above, it is probable that, due to casein,
and the various amino acids being present in the parenteral nutriment, the
stimulation of the exocrine pancreas occurred humorally which, however did
not come about in the more distal part of the jejunum and the ileum. The
increased secretion corresponds rather to a secretin-like effect, because first
of all the amount of secreted pancreatic juice increased while its enzyme level
did not change.

In our opinion, what is to be profited from the experiments for clinical
practice is that a jejunostomy for parenteral nutrition should not be made
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within the upper 1 m which, regarding absorption, is no serious drawback for
the patient, while may have a considerable advantage by the absence of
pancreatic stimulation.
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Experimentelle Untersuchung der enteralen Erndhrung
und der exokrinen Pankreasfunktion

P. Sapy, |I. Fdrka, E. Fabian, |I. Miké und Gy. Balazs

Untersucht wurde die Einwirkung der enteralen Sondenernédhrung auf die Pank-
reassekretion unter experimentellen Verhdltnissen.

Die Versuche fanden bei 24 Mischlingshunden statt. Zur Sammlung des Pankreas-
saftes wurde bei sdmtlichen Tieren eine Pankreasfistel angelegt. Des weiteren kam bei
den in drei Gruppen (je 6 Hunde) eingeteilten Tieren durch eine, an drei verschiedenen
Dinndarmabschnitten angelegte Katheterenterostomie eine Sondenerndhrung angewandt
und der Pankreassaft gesammelt. Gruppe IV, die keine Sondenerndhrung erhielt, diente
als Kontrolle.

In sdmtlichen Gruppen wurden folgende Parameter untersucht: Menge, pH,
Einweill- und Enzymgehalt des im Verlauf von 4 Studen ausgeschiedenen Pankreas-
saftes.

Die Experimente wiesen daraufhin, daf durch die am InitialabschnittdesJejunums
angewandte Sondenerndhrung die Pankreassekretion gesteigert wurde, wahrend diese
Erscheinung bei den anderen zwei Gruppen nicht zu beobachten war. Hierbei handelt es
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sich wahrscheinlich um eine humorale Wirkung, es durfte eher eine sekretinartige
Stimulation angenommen werden.

Anhand der Versuchsergebnisse wird darauf hingewiesen, daR falls im Laufe der
Behandlung der akuten nekrotischen Pankreatitis zwecks Kalorisierung eine Erndhrungs-
Enterostomie angelegt wird, dies keineswegs innerhalb des ersten Meters des Jejunums
geschehen soll.

9KC|'|ep|/|MeHT8J'IbH0€ nccnegoBaHMe 3HTEpPas/ibHOro nNUTaHUA M 3K3OKpVIHHOVI
[NEATE/IbHOCTU I'IO,EI,)KEI'Iy,EI.O'—IHOVI JKenes3bl

M. WAMW, N. ®YPKA, 3. PABEVAH, N. MUKO un Ab. BAJNTAX

B aKcneprMeHTa/IbHbIX YC/OBUSIX aBTOPbI UCCMELOBaNM BAWSHAE NMUTAHUS Yepes aHTe-
panbHbIiA 30HA HA MaHKPEATUYECKYHO CEKPELMIO.

SKCMEPUMEHTbI ObL/IM BLIMONHEHbI HA 24 6eCnopoAHbIX cobakax. [ns cbopa naHkpeary-
UECKOr0 COKA Y BCEX XXMBOTHbIX Gbl1a CO3faHa (UCTYNa NOAKeyA0UHON Xenesbl. B fganbHeii-
LLeM B TPeX rpynnax XMBOTHbIX (M0 6 c0GaK) MPUMEHS/IM NUTAIOLLLYHO 3HTEPOCTOMWIO B TPEX Pas-
HbIX Y4acTKax TOHKOW KULLKW, cOBMpas MpU 3TOM MaHKPeaTUYeCKuid Cok. 4-1 rpynna ciyxuna
KOHTPO/IEM, KOTfia He Noflyyana nuTaHue Yepes 30HL.

Bo Bcex rpynnax onpefensny BblAeNeHHOe 3a 4 yaca KONMMYEeCTBO MaHKPeaTUUYecKoro
coka, pH, cofiep>xaHue 6e/1KOB 1 3H3MMOB B HEM.

Pe3y/bTaTbl 9KCMEPUMEHTOB MOKa3a/n, 4TO NUTaHNe Yepe33oH , BBefieHHbIN B Haya/bHbI
y4acTOK TOLLel KULWIKKM, YCUINBaNO CEKPeLMIO NOKeNyJ04HOM Xenesbl, TorAa Kak B ABYX fpy-
TUX rpynnax 3Toro He OTMeyasocb. BeposiTHO, 3TO rymMopasbHOE BO3[ENCTBUE, CKOPEE BCETO,
MOXXHO NpPeanosoXuUTb CEKPETUH-MOA0GHYI0 CTUMYNIALMIO.

OCHOBbIBasiCb Ha pe3y/bTaTax 3KCMepUMEHTOB, aBTOPbI 0GPALLAOT BHUMAHWE Ha TO, YTO
€C/M MpPW JIeYEHUM OCTPOrO HEKPOTMUYECKOro MaHKpeaTWTa CO3AAl0T C LieMbl0 KanopusaLumn
MUTALOLLLYH SHTEPOCTOMUIO, TO €€ He Haflo eNlaTb Ha NPOTSHXKEHUM NMEPBOr0 METPA TOLLEN KULLIKU.
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Surface pH and Morphological Changes
of the Liver in the Recirculation Phase
of Experimental Liver Transplantation

F. Jakabl, Z. Rath, |. Sugarl, A. ZAborszky3 and M. Bérzsényi2

'‘Department of Surgery, Semmelweis University Medical School, Diésarok u. 1, H-1125

Budapest, “Department of Morphology, National Institute for Public Health, Gyali 4t 2,

H-1096 Budapest, and 33rd Department of Surgery, Semmelweis University Medical
School, Nagyvarad tér 1, H-1096 Budapest, Hungary

(Received: January 3, 1989)

Measurement of the surface pH of the liver in the recirculation phase of
liver transplantation is an indicator of tissue perfusion. In the recirculation
phase there is a close correlation between arterial blood and the surface pH of the
liver. The surface pH of the liver and EM study together can be of prognostic
importance in establishing the viability of the transplanted liver.

During liver transplantation a need emerges for determining the via-
bility of the organ to be transplanted [5]. Attempts were made to define its
viability and function already during organ preservation, prior to transplanta-
tion. Therefore, the K+ and pH values of the renal surface were examined
with simultaneous histological studies [4, 5]. Surface pH was measured for
determining viability in other organs (heart, small intestine) and tissue
(muscle) [1, 4].

There has been a long search for signs in the liver, on the basis of which
the function and viability of the preserved liver can be assessed during trans-
plantation [7, 8, 12, 14]. Concerning the liver, beside changes due to pre-
servation, during reperfusion cellular damage, structural and metabolic dis-
orders, Ca++ ion cellular influx and marked cellular edema were observed
[2, 3, 9, 10].

Our experiment was carried out for studying (i) how surface pH of the
liver changes during preservation of the liver and recirculation; (ii) how sur-
face pH and the pH of arterial blood are correlated ; (Hi) whether conclusions
can be drawn from the degree of change of surface pH, and whether there is a
simultaneous change in the ultrastructure of the liver indicating reduced viabi-

lity.
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Material and Method

The experiments were carried out in 15 female mongrel dogs weighing
15.67-3.9. Transplantation was performed according to Starzl’s method [15].
The donor’s liver was preserved by 2000 ml of 4 °C Ringer’s lactate of a pH
of 7.4. The time elapsing from the start of precooling to that of complete
recirculation was 187722 mi. The venovenous bypass was maintained in the
recipient animal by a PEMCO (Cleveland, Ohio) heart pump during the an-
hepatic phase [11].

Surface pH of the liver was measured at half-hour intervals for a period
of three hours. An OP 211/1 digital pH recorder (RADELKIS) and on OP
801 P surface electrode were used. After calibration the surface electrode was
placed on the convexity of the liver over the regions ofthe right and left lobes.
The pH readings were taken after 30 seconds. (There was no significant differ-
ence between the two lobes of the same liver.) Values measured after laparo-
tomy served as the initial values and in three animals a sham-operation of a
duration equal to that of the transplantation and continuous pH monitoring
were made.

The pH values of the blood of the femoral artery and the hepatic vein
were registered at the same intervals as on recording surface pH. Blood was
obtained by puncturing of the hepatic vein.

In the recirculation phase sample was obtained for EM study at half,
one- and two-hour intervals. Glutaraldehyde fixation was applied. The re-
circulation phase was calculated from the restoration of the arterial and venous
afferent circulation of the liver. The venous and arterial anastomoses were
sutured by running 4/0, 5/0 and 6/0 NOVAPIL (Davis-Geck) sutures.

On the basis of SEM-values, significance analysis was made by the
Student’s 2-sample t-test, p being significant if p<0.05.

Results

The pH measured on the liver surface during precooling and cooling
decreased from the control value (7.4270.19) significantly with an insignificant
subsequent change during preservation (Fig. 1).

In the first half hour following recirculation surface pH further decreases
with a subsequent elevation. In the 2nd and 3rd hours of recirculation surface
pH of the liver increased to a value of 7.19+0.12 (Fig. 2).

(In the 10 animals not included in the experimental series, with a bad
systemic circulation and the implanted liver having become spotty and hard,
the surface pH did not reach a value of pH 7 in the 2nd and 3rd hours of
recirculation.)
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Fig. 1. Liver surface pH during liver preservation

Fig. 2. Liver surface pH during recirculation

At the end of the first hours after starting recirculation, the surface pH
increased significantly (p<0.01) and, at the same time, it differed significantly
in all the values from the controls (p<0.001). During this time rectal tem-
perature did not change significantly (p>0.05), with a mean of 33-34 °C
(Fig. 3).

According to determinations from the blood ofthe femoral artery and hepa-
tic vein, the pH values were shown to decrease significantly followingthe anhe
patic phase (p <0.05). Thearterial pHstabilized at the value of 7.1870.08 in the
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Fio. 3. Body temperature (rectal) during experimental liver transplantation

Fig. 4. pH changes during experimental liver transplantation in the arterial and hepatic
venous blood
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recirculation phase (Fig. 4). The pH of the hepatic venous blood also decreased
significantly by the starting of the recirculation phase: 7.14"0.06 (p<0.05).

It is noteworthy that, in the recirculation phase, the pH values of the
arterial and hepatic venous blood did not differ significantly.

The samples taken from the intact liver were considered as reference for
EM studies. The ultrastructure of the intact dog liver is shown in Fig. 5.

The samples obtained during recirculation displayed the changes as
follows: the lobulate structure was found to be intact. Electron microscopy
revealed enlarged mitochondria in the cytoplasm of the hepatic cells. The
amount of glycogen was considerably reduced with an absence of the charac-
teristic rosette formation. The amount of rough endoplasmic reticulum di-
minished as well (Fig. 6). Adjacent to the hepatic cells lymphocytes and
Kupffer cells could be seen. There were no permanent changes in the organ-
elles of the liver cells (Fig. 7). In between the liver cells parts of leukocytes
could be observed with an intact structure of mitochondria (Fig. 8). The
chromatin substance of the nucleus of the liver cell was found to be aggregated
around the nuclear membrane. The plasm contained regular organelles. The
amount of rough endoplasmic reticulum was reduced (Fig. 9).

Fig. 5. Intact dog liver. Portion of a liver cell with a regular nucleus and intracytoplasmic
organelles. The Disse’s spaces are somewhat dilated containing simple and compound
nuclear bodies intranuclearly. Basic magnification: X4000. Final magnification: X 13,200
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Fig. 6. A recirculation phase of 60 min in transplanted dog’s liver. Adjacent to a partly
unidentified cell debris, a part of a leukocyte can be seen in the slightly dilated sinusoids.
The endothelial cell processes are swollen. The cytoplasm of the liver cell contains en-
larged mitochondria. The matrix is pale. The amount of glycogen is considerable reduced.
The characteristic rosette formation is absent. The amount of rough endoplasmic reticu-
lum is equally reduced. Basic magnification: X4000. Final magnification: X 13,200

Fl,«. 7. A recirculation phase of 60 min. Adjacent to the liver cell a lymphocyte and detail
of a Kupffer’s cell can be noted. There are no permanent changes in the organelles of the
cells. Basic magnification: X 40000; Final magnification: X 13,200
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Fig. 8. The structure of the mitochondria is intact. In between the liver cells part of
a leukocyte is seen. Basic magnification: X 4000; Final magnification: X 13,200

Fig. 9. The chromatin substance of the nucleus of the liver cells is aggregated at the inner

aspect ofthe nuclear membrane. The cytoplasm contains regular organells. The amount of

rough endoplasmic reticulum is diminished. Basic magnification: X 4000; Final mag-
nification: X 13,200
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Discussion

Data obtained during recirculation were compared with those of Couch
and Middleton [4]. These were gained by recording surface pH by the passive
warming of liver tissue having been precooled for one hour (Fig. 10).

The surface pH of nonviable liver having been warmed passively differed
significantly from that of the recirculated liver, tissue and organ surface pH
seems to be a reliable indicator of metabolic activity, particularly of the an-
aerobic metabolism. Surface pH values indicate, in this sense, also the perfusion
of a tissue or organ where the pH is recorded. For example in the intact kidney,
surface pH is immediately reduced at compression of the renal artery and it
returns to normal values as soon as circulation is restored [5]. In haemorrhagic
shock pH of the muscle surface decreases with an increase in the lactic acid
concentration of the blood [1].

Anaerobiosis, the accumulation of lactate and pyruvate, i.e., precursors
of the ischaemic necrosis of the organ, can be detected within 60 minutes
already on reducing or stopping the perfusion of the liver. Hypothermia con-
siderably reduces the accumulation of lactate and pyruvate, i.e., it slows down
anaerobic metabolism. Liver surface pH, i.e., the rate of change of hydrogen
ion concentration is a good indicator of glycogenolysis, of anaerobic glycolysis
and lactate acidosis, resulting from the ischaemia due to the insufficiency of
organ perfusion.

Liver surface pH was found not to be correlated with body temperature
(Fig. 11). The regression between the values of arterial blood and liver surface

Fig. 10. Liver surface pH during recirculation in liver transplantation and during warm-
ing after one hour of cooling at 5 °C. (The latter is based on the data of Couch and Middle-
ton [4])
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Fig. 11. Regression between surface pH and body temperature in recirculation of liver
transplantation

Fig. 12. Regression between arterial blood and liver surface pH in the recirculation
phase of liver transplantation
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pH corresponds, however, to a so-called saturation curve. Aline can be adjusted
to the ascending phase of the curve which can be characterized by the re-
gression equation of

FPH= 16,1~ (8-1652. 0.0178ApH )

I't appears that in the recirculation phase the increase of arterial pH does
not induce that of the liver surface pH over a certain value (Fig. 12). The
relationship is based on mathematical analysis so far-reaching conclusions are
not to be drawn from it. Nevertheless, the insignificant difference between
the pH values of the hepatic venous blood and those of the arterial blood
indicates that the surface pH in an adequately preserved and recirculated
liver is a good indicator of liver cell function between the means of the two
values.

The EM studies revealed no irreversible cellular change. Forty-eight
hours after liver transplantation in dog, light microscopy disclosed statis of
the central venule, interstitial edema and swelling of Kupffer cells. Electron-
microscopically, lymphoid cells, granulocytes were found to be present in the
vicinity ofthe sinuusoidal endothelium and the minor portal veins. The hépato-
cytes around the central veins were necrotic. The peripheral liver cells con-
tained lipofuscin granules and swollen mitochondria. Glycogen and rough
endoplasmic reticulum were missing [8, 14].

Our own investigations revealed in the early phase of recirculation the
enlargement of mitochondria with a decrease in the amount of glycogen and
of the rough endoplasmic reticulum. A crucial point was that no cellular
necrosis with irreversible ultrastructural changes was found to occur.
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pH- und morphologische Anderungen
der Leberoberflache in der Rezirkulationsphase
der experimentellen Lebertransplantation

F. Jakab, Z. RAth, |. StigAr, A. ZAborszky und M. Boérzsényi

Die Ergebnisse der pH-Messung der Leberoberflache stellen in der Rezirkulations-
phase der Lebertransplantation die Indikatoren der Gewebeperfusion dar. In der
Rezirkulationsphase kann zwischen den pH-W erten des arteriellen Blutes und der Leber-
oberflache eine enge Korrelation nachgewiesen werden. Der pH-Wert der Leberober-
flache und die Ergebnisse der elektronenmikroskopischen Untersuchung kénnen bei der
Bestimmung der Lebensfédhigkeit der transplantierten Leber von prognostischer Bedeu-
tung sein.

3HaueHue pH Ha MOBEPXHOCTU TMEYEHN U MOquOJ'IOFI/I‘-IeCKVIe N3MEHEHNA B (pase
peunpKynagnm npu 3KCI'IepVIMeHTaJ'IbHOI7I TPpaHCM/1aHTauun rnevyeHn

®. AKAB, 3. PAT, /. LUYTAP, A. 3ABOPCK/ 1 M. BEPXXEHW

M3mepeHue 3HaueHWin pH Ha MOBEPXHOCTU MeYeHU B ase PeLypKynsaLum nocne TpaHc-
MAaHTaLUWMM MeveHU SBNSIETCS WHAMKATOPOM TKaHeBOW mepgy3un. B cTagum peumpkynsuin
BbISIBIACH TECHAS KOPPENSLUS MEXAY 3HaueHneM pH apTepuansHoii KpoBU 1 pH NoBepXHOCTY
reyeHn. pH MOBEPXHOCTW MNeYeHW W vccnefoBaHne EM BMECTe MOTyT MMeTb MPOTrHOCTUYECKOE
3HaYeHVe NPU YCTaHOB/IEHWN XU3HECTIOCOBHOCTM TPaHCM/IAaHTUPOBAHHOI NeYeHM.
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H-1096, Budapest, Hungary
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The clinical experience with 14 gallstone ileus patients operated within a
time period of 17 years is analysed with a survey of the relevant literature. For
surgical solution enterolithotomy is recommended. The difficulties of early diag-
nosis are pointed out with an emphasis, in case of gallstone, on cholecystectomy
for prevention of gallstone ileus.

Gallstone ileus is a mechanical ileus in which one or several stones
cause obstruction in the alimentary canal. Ofthe acute intestinal obstructions,
the incidence rate of gallstone ileus is 1-6%, according to the authors’ data
[1, 4, 10, 12, 20, 27]. The most frequent complication of gallstone ileus is acute
cholecystitis the development of which can be expected in 50%. A further
complication associated with acute cholecystitis is biliodigestive fistula forma-
tion in 1-2% [2, 13, 16, 24, 30, 31]. In bilioenteral fistula, gallstone ileus
occurs in approximately every 10th case [1]. According to data ofthe literature,
0.2to 8% of gallstone operations is made for solving a gallstone ileus [4, 10, 30].

Gallstone ileus occurs most often in elderly patients with other severe
persisting diseases. It is characterized by a late and often uncertain, pre-
operative diagnosis which, together with an incriminating history may be
responsible for the high morbidity and mortality.

In this report the clinical symptoms of gallstone ileus, the difficulties of
preoperative diagnosis, the importance of aggravating associated diseases as
well as the possibilities of treatment are discussed in view of our own material.

Case Report

In the period between 1971 and 1988, 14 patients with a diagnosis of
gallstone ileus were operated. During this time 505 operations were made
because of intestinal obstruction, with a ratio of 2.77 of gallstone ileus among
the mechanical ileus cases. During the same period 3473 operations were
carried out for cholelithiasis, so the incidence rate of gallstone causing intestinal
obstruction was 0.4%.
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All our patients were females, with an average age of 74 (66-86 years).
Six patients had a history of known cholelithiasis, 9 patients had, prior to
their ileus, undergone an abdominal operation. The leading clinical symptoms
included vomiting in 13 cases, abdominal pain in 12 cases, intestinal distension
in 11 cases. On admission, at phvsical examination exaggerated borborygmi
and succussion were found in five patients each. Icterus and fever did not
occur in any of the patients. Laboratory tests revealed a moderate dehydra-
tion and electrolyte disturbance, with marked hypokalaemia in 3 patients
(SeK+<(3 mmol/1), and a leukocytosis over 10.0 G in 6 cases. Plain abdominal
X-ray showed a picture of fluctuating small-bowel ileus changing in time,
with transitory regression and later progression. X-ray revealed pneumobilia
in two patients, hut dystopic gallstone could be visualized in none of the cases.

On average, 4.5 days (1-7) elapsed between the appearance of symptoms
and the operation, during which time after admission, the patient was kept on
a zero diet, with a duodenal tube being introduced. Through this the gastro-
duodenal contents were aspirated, and attempts were made at arresting the
subileic state by giving enemas and purgative. During this time the disorders
of electrolyte, protein and water metabolism also normalized. Preoperatively,
gallstone ileus was diagnosed in two cases. In further six instances gallstone
was assumed to be the disease underlying mechanical ileus, however, this could
only be verified intraoperatively.

The gallstone giving rise to obstruction can most often be found in the
ileum. This has also been proved by our own cases, in 12 patients the stone
was localized at the ileojejunal junction in 9 cases while in the more aboral
ileal segment in 3 cases. In further two, the gallstone became lodged at the
initial segment of the jejunum. More than one stone was not found on scrutiniz-
ing the digestive tract. Biliodigestive fistula between the gallbladder and the
duodenum could be proven intraoperatively in two patients. In 12 patients the
pericholecystic adhesions and the inflammatory conglomerate were indicative
of tumour, but its clarification would have meant the marked extension of
the operation, so considering the frailty of the elderly patients, we declined
from this attempt.

The operation was enterolithotomy in every case made from en entero-
tomy proximal to the impaction. Relaparotomy was not performed because
of a second ileus due to a residual stone. Suppuration of the wound wsa ob-
served in 5 cases, associated in one of them, with deep vein thrombosis, pneu-
monia and skin necrosis due to Syncumar. Four patients were lost, this con-
stituting a lethality of 28.5%. The cause of death was severe pneumonia
associated with heart failure. Autopsy disclosed the cholecysto-duodenal fistula
in all four patients without any evidence of peritonitis indicative of intestinal
suture insufficiency.

Postoperative care ranged from 3 to 158 days on average 30.3 days.
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Discussion

Gallstone ileus is in general a disease affecting elderly people occurring
most often between 67 and 75 years of age. The female-male ratio is 9-10 to 1
(11.29). The youngest patient with gallstone ileus was aged 13 [11]. Cholecystitis
calculosa is often part of the patient’s history. Intermittent ileus causes rapid
deterioration in the patient’s otherwise poor general condition, associated, in
particular, with cardiac decompensation, chronic obstructive bronchitis, hyper-
tension, diabetes mellitus, atherosclerosis, renal and hepatic insufficiency.
Regarding that with advancing age the number and severity of accompanying
diseases are increasing, the fact, that this patient group is more at risk, is
understandable [15, 18]. Several aggravating associated diseases also occurred
in 85% of our patients. Theinitial symptoms of gallstone ileus are poor. Clinical
course is characterized by fluctuation. This circumstance often results in post-
poning the date of the required operation. In general, the usual picture of
mechanical ileus is seen with exaggerated borborygmi and succussion can be
induced on the physical examination of the abdomen. Sometimes the patients
have a history of repeated subileic events. These are due to the fact that,
passing in the digestive tract, the gallstone may temporarily cause obstruction
up to the final impaction or spontaneous discharge, contributing by all these
to a prolonged and varying clinical picture, rendering preoperative diagnosis
difficult.

Passing aborally in the alimentary canal, the gallstone may increase
because of superposed intestinal contents [12, 28]. Consequently, it may occur
that a gallstone of a relatively small diameter—passing even through the
papilla of Vater, currently grown in size—causes complete ileus in the more
distal segment of the small bowel. As a result, the time from the onset of
symptoms and the operation is variable and may range up to several days.
In our cases this averaged 4.5 days (1-7 days) [10]. Considering the time
having elapsed from the patient’s admission to the operation, it was found,
on average, to be 1.8 days (0-6 days) [14, 31]. In preoperative diagnosis US,
endoscopy, plain X-ray and contrast studies were of help. US may reveal the
presence of stones in the gallbladder, informing about the wall thickness and
size of the gallbladder and gallstones of dystopic position. By endoscopy, in a
fortunate case, even a biliodigestive fistula may be diagnosed, moreover gall-
stones just about to pass from the duodenum were also described during
endoscopy [12, 22]. In most cases, however, it may help only in differential
diagnosis. Of the X-ray studies, the plain roentgenogram is the method of
choice. According to the literature, a dystopic gallstone can be detected by it
in 10% of the cases [4]. It succeeded in non of our cases. The biliodigestive
fistula is proved by the presence of aerobilia. There are controversial data on
its occurrence. Some found it only exceptionally while others in 80% [6, 17].
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We noted air in the bile duct in 14% of the cases. The complete Bigler's triad
(aerobilia, dystopic gallstone and the roentgenographic picture of small bowel
ileus) rarely occurs [21]. In ambiguous cases repeat plain X-ray or, if necessary,
some gulps of gastrographin, may yield the expected diagnosis, including even
the detection of the biliodigestive fistula. Gallstone ileus was idagnosed pre-
operatively in two out of 14 cases, while in additional 6 cases there was a
strong suspicion of its causing the mechanical ileus. A preoperative diagnosis
of a confidence level of 4-88% has been reported in the literature [8, 23, 31].
Obstruction occurs most frequently in the distal ileal segment. Gallstones
causing ileus are encountered less frequently in the jejunum, duodenum,
stomach and colon [22, 26]. The incidence rate of multiple stones is estimated
at 3 to 16%, we have not found more than one stone in the digestive tract
[7, 8, 23, 26, 27]. Of the biliodigestive fistulas, the cholecystoduodenal one
occurs the most often but cholecysto- (choledocho-) gastric and cholecysto-
colonic fistula are also frequently encountrend. These can be clarified pre-,
intra or postoperatively. Considering our very frail, aged patients of a limited
endurance, the verification of fistulas is not regarded as an indispensable
requirement intraoperatively, since if there are no more stones left in the
gallbladder, spontaneous healing of the fistula can also be expected. This
possibility is excluded by the presence of a stone in the gallbladder. In two of
our patients the fistula could be found and localized intraoperatively, both of
them being cholecystoduodenal ones. Autopsy of the four lost patients revealed
also a cholecystoduodenal fistula.
The possibilities of surgical treatment are as follows:

» enterolithotomy;

» enterolithotomy -~ cholecystectomy in one session, biliary duct revi-
sion by management of the biliodigestive fistula;

* enterolithotomy -f cholecystectomy performed at an elected date and
management of fistula.

The most important task of surgical treatment is to eliminate the cause
of ileus [4, 10]. Impaction of the stone may give rise, after some time, to de-
cubitus, ulcer or perforation in the intestinal mucosa. In such cases resection
of the involved intestinal segment may also be necessary. Our cases were
confined to entérolithotomies without intestinal resection. After removal of
the (found) stone it is an important task to carefully check the entire intestinal
segment, because in 3-16% of the cases the multiple stones can be expected
to occur [4, 7, 8, 23, 25]. Stones overlooked may cause ileus recurrences in
2-10% of cases [1, 10] in which the operative risk is much higher. Among our
cases no ileus recurrence was noted [11, 23, 25, 29].

If there are residual stones in the gallbladder after a gallstone ileus
operation, this may induce further complications, like recurrent ileus, mechani-

Acta Chirurgica Hungarica 31, 1990



L. Nagy et al.: Aspects of Diagnosis and Therapy of Gallstone lleus 167

cal ileus, cholangitis, pancreatitis and malignant degeneration of the gall-
bladder. Due to the possibility of these complications, it is recommended to
perform cholecystectomy. A precondition of this is that the patient’s general
state should allow his or her exposure to an increased risk. There are con-
troversial opinions about the time of the second operation. Some authors
perform the definitive operation after solving the ileus and adequately pre-
paring the patient without discharging him or her from hospital. Others claim
this time to he 4 to 6 months after the first operation.

For the extension of the operation absolute indications are a biliocaeliac
fistula, gangrene and carcinoma of the gallbladder and the presence of stone
in the biliodigestive fistula.

In our opinion, the type of operation should be adjusted to the indi-
vidual. Progressive ileus, peritonitis, severe associated diseases, advanced age
and the consequential short life expectancy are justifications for stopping the
ileus only by enterolithotomy. Our patients were always subjected to this
operation. Fourt patients were lost, this constitutes a lethality of 28.5%. In
the literature the lethality of gallstone ileus is assumed to be 5-30% in the
case of an early operation [4, 5, 9, 18, 25]. With the advancing of time this is
bound to rise and lethality of late operations may even amount to 70-100%
[3, 4, 6, 17, 30].

Operative results can be improved by an early diagnosis. Extension of
the operation is basically determined by the patient’s general condition and
each case should be judged individually. The best prophylaxis of gallstone
ileus is the removal of a calculous gallbladder in due time.
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Gesichtspunkte zur Diagnostizierung und Behandlung
des Gallenstein-Heus

L. Nagy, E. Gyubkovics, F. Juhasz, L. Kiss

und G. Libektiny

Im Zusammenhang mit 14, im Verlauf von 17 Jahren operierten, an Gallenstein-
lleus leidenden Patienten werden im Spiegel der einschldgigen Literatur die klinischen
Erfahrungen analysiert. Als Operationsmethode der Wahl wird die Entérolithotomie
empfohlen. Nach Erlduterung der Schwierigkeiten der Frihdiagnose, wird im Falle eines
Gallensteines die Notwendigkeit der Cholezystektomie Gallenstein-lleus-Prophylaxe
betont.

TOYKM 3peHUA Ha ONArHOCTUKY U SIeYEHNE YKEeMYHbIX KaMHeVlmneyca
. HAOb, 3. AOPKOBWNY, ®. FOXAC, /1. KWW un I'. TMBEPTUHWN

ABTOpbI aHaNM3NPYHOT CBOM KAMHWUYECKUA OMbIT B CBA3M C MPOONEPUMPOBaHHLIMU 33
17 neT 14 60MbHbIMW, CTPaAaBLUMMU XXENYHOKAMEHHOW 60ne3HbI0 U uneycoM. [alT KpaTKuid
0630p NnTepaTypbl, OTHOCALLENCA K 3TOMY BOMPOCY. B KayecTBe XMPYPruyeckoro BMeLLaTesb-
CTBa OHW PEKOMEHAYHOT 3HTEPONUTOTOMMIO. oA4YepKMBalOT TPYAHOCTW MOCTAHOBKW PaHHEro
[MarHo3a, PeKOMEHAYIOT NPU HaIMUWK XKENHbIX KAMHEN XONeLMCTIKTOMUIO A8 NpodnnakTukm
XKeNYHbIX KaMeHel-uneyca.
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Effect of Bacterial Endotoxin on Placentation
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The effect of bacterial endotoxin on placentation in rats was studied on
160 CFY pregnant rats. Based on this experiment, it was concluded that (i) the
endotoxin (1 mg/animal i.p.) inhibited placentation (in 90% of animal), (ii) The
endotoxin-induced fetopathy almost exclusively resulted in abortion. (Hi) The
fetuses reacted to endotoxin with relatively the same degrees of suspectibility.
(iv) The growth of surviving fetuses seemed to be undisturbed, (v) Endotoxin-
induced damages in mothers first of all depend on the individual susceptibility
of these pregnant animals and (vi) the endotoxin tolerance induced by radio-
detoxified endotoxin (TOLE KIN) significantly protects both the mothers and the
fetuses against endotoxin challenge.

It has long been known that bacterial endotoxins may induce fetal
death, fetal absorption, abortion and malformations in experimental animals,
particularly in endotoxin-sensitive species (golden hamster, swine), but also in
human studies [9, 10, 11, 13, 14, 18, 19, 22, 24, 25, 26].

The majority of earlier investigations were focussed on placental changes
in the third trimester of pregnancy [9, 11, 12]. Only a few reports have been
concerned with the effect and consequences of bacterial endotoxaemia during
placentation [2, 9]. It is also known that numerous effects of endotoxin cannot
be prevented or warded off by small doses of endotoxin administered parenter-
ally [3, 5, 6, 7, 9, 16, 17]. This phenomenon is called endotoxin tolerance.
Beside its useful (endotoxin tolerance-inducing) effect, bacterial endotoxin has
several unwanted and dangerous (toxic, fever-producing) side-effects. That is
why endotoxin-detoxification has long been the primary aim of research
workers by retaining its beneficial effects. For this purpose a bacterial endo-
toxin preparation, TOLERIN, detoxified by 6Co-gamma by Bertok et al.
14. 5, 8] has been in use in our laboratory for almost 15 years. Its clinical
tests are currently underway. This preparation has also been applied in our
experiment.

3 Original workplace: Department of Obstetrics and Gynaecology, Bugéat Pal
Hospital, Gydngyds; presently scholarship-holder of the Hungarian Academy of Sciences
in the first institute.
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In these experiments an answer has been sought to the questions as
follows:

1. What is the effect of endotoxaemia on placentation ?

2. What forms of fetal damage are resulted ?

3. How do surviving fetuses develop ?

4. What kind of maternal impairment is induced in relation to, or simul-
taneously with, fetal damage ?

5. How can all these harmful effects be prevented by the previous induc-
tion of endotoxin tolerance ?

Material and Methods

In the experiment female CFY rats (LATI, G6doll6) of an average weight
of 210 g were used. Based on vaginal smear tests, the females in proestrus
were kept together with males, then, after repeated vaginal smear tests the
‘sperm-positive’ females were included into the experiment, a total of 160
animals divided into 4 equal groups. The day of seminal examination was the
first day of pregnancy. The animals were kept on granulated rat food and tap-
water ad lib.

Treatment: Each animal of group | was administered a 1.0 ml physio-
logical saline solution i.p. on the 12th day of her pregnancy. Group |1 received
0.2 mg TOLERIN/animal endotoxini.p. on day 10, group Il 0.6 mg/animal
endotoxin i.p. on the 12th, while group IV equal amounts of TOLERIN as
group 11, onthe 10th day, then toxic endotoxin on day 12, similar to group I11.

Endotoxin: LPS (E. coli 089)P2 87061601 (OSSKI). The endotoxin was
prepared from a fermentor culture of an E. coli 089 strain by using the warm
phenol-water method of Westphal et al. [28].

TOLERIN: RD-LPS (P2 150 KGy) 87061601 (OSSKI).

Time of observation: Prom the administration of TOLERIN (from the
10th day of pregnancy) up to the 16th day following parturition. The animals
were kept under standard laboratory conditions during the experiment, then
from the 19th day of their pregnancy they were separated from each other.
After the inoculations, the animals were continuously monitored for 48 hours,
and the dead were immediately dissected. The visible changes were recorded.
The uteri containing the small embryos arranged like a string of beads were
fixed in 4% neutral formalin for histological study. Following paraffin-
embedding they were stained with heamatoxylin-eosin. The offspring was
weighed on the 15th day after birth and their sex was determined.
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Results

The experimental results were summarized in two tables. These reveal
that in group I, including animals given a physiological saline solution, and in
group Il given only radiodetoxified endotoxin, no maternal deaths occurred.
There was no change in the animals’ behaviour and 38 and 37 animals, respec-
tively, delivered the fetuses.

In group I11 treated only with endotoxin, within 48 hours of their endo-
toxin exposure, 21 animals died and four of the survived animals gave birth
to fetuses. In group IV, pretreated with TOLERUST, 13 animals died following
endotoxin administration and subsequently 13 animals produced offspring.

Table 1
Treatment
G No. of animals TOLEMN endotoxin within 48 hours L
roup (sperm-positive) on 10th day on 12th day after endotoxin Parturition

of pregnancy

| 40 — — — 38
" 40 + — - 37
hi 40 — + 21 4
v 40 + + 13 13

* No other deaths occurred

Pathological examination of animals died as a result of endotoxin
challenge, disclosed typical organic changes characteristic of endotoxin shock,
i.e., pulmonary edema, pulmonary haemorrhage, thymus bleeding, congestive
enlargement of the liver, intestinal edema, segmental intestinal bleeding, thin
colonic contents, mesenterial lymph node swelling and haemorrhage and
swelling of the Peyer’s plaques. Histology disclosed the following changes in
the developing placenta: extensive necrosis in between the cells of both the
chorionic and the trophoblastic layers, similar to those in the decidua. The
invasion of fetal capillaries was moderate, with sporadic fibrin thrombi in the
sinuses, on the maternal side of the labyrinthine layer.

In group 111 one of the 21 died animals was proved at dissection to be
non-pregnant.

Discussion

It can be made probable from the data of groups I and 111 and from the
literature [I, 15, 20, 21, 27] that pregnancy occurs in at least 90% of sperm-
positive female rats. Consequently, in our experiment pregnant rats were
supposed to be found at least in this proportion in groups 111 and IV. (This
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Table ii
Mean litter no. Sex ratio Mean weight, g
Group No. of newborn (min. and max. litter nos) Meale : female at 15 days
| 278 7.3 (2-14) i1 37.1
" 266 72 (2-14) Li:1 36.1
hi 27 6.76(3-10) 09:1 36.7
v 92 7.1 (2-11) 1:1 36.6

empirical fact is important because a 10-day pregnancy in rat cannot be safely
established by non-invasive methods.) At the same time, data of group Il
show that TOLERIN in the applied dose does not have a permanent toxic
effect either on the mother or the fetus [9].

The endotoxin administered during placentation killed a considerable
part of the mothers in group 111 (atotal of 21 animals died, but on dissection
one was found not to be pregnant). Four of the surviving animals littered,
much less than they were supposed to do. So it can be concluded that endo-
toxin killed a considerable part of the fetuses in the period of placentation.
In summary, half of the mothers died, the other half survived endotoxin ex-
posure and about one-fifth of the survivors gave birth to healthy fetuses,
while four-fifths aborted.

The data of group 1V revealed that preliminary induction of endotoxin
tolerance afforded the mothers some protection against endotoxaemia (only
13 died of 40). At the same time the extra protection for the mother implied
also an extra protection for the fetus.

In summary, two-thirds of the mothers died, two-thirds survived endo-
toxaemia, and half of the survivors produced healthy fetuses, while the other
half aborted.

Changes disclosed by the pathological and histological studies of the died
animals corresponded to the changes induced by edotoxaemia already described
by us in the literature [9, 10, 12, 13, 18, 19].

Comparing the four groups, there was no difference concerning litter
number and the average weight of the fetuses measured at their age of two
weeks at a 5% concordance level. Concerning the sex rate, there was only
one thing to be noted, namely that it shifted towards females in group III.
However, this information was obtained on the basis of 4 litters and so it
cannot be considered specific for the group.

In conclusion, a certain amount of endotoxin exerts its effect during
placentation in a way that, due to a single applied dose, a considerable part
of the mothers (about half of them in our experiment) died, some survived
but aborted, while some survived and produced healthy fetuses. Apparently,
in this process, the mother’s individual sensitivity is predominant, therefore
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the ‘all but none’ law seems to be valid, i.e., if the mother and her fetuses
survive endotoxin exposure in the period of placentation then practically all
fetuses are born healthy. This means that the fetuses of a mother respond with
the same degree of individual sensitivity to endotoxin. The development of
the viable fetuses up to the 15th day after parturition shows that a single
endotoxin exposure does not cause a notable difference in growth.
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Untersuchung der Wirkung in der der Periode
der Plazentation ausgeldsten bakteriellen Endotoxamie
bei der Ratte

Gy. Szé6cs, Teréz Csordas und L. Bertok

Untersucht wurde die Wirkung des bakteriellen Endotoxins in der Periode der
Plazentation bei der Ratte. Die Experimente fiihrten zu folgenden Feststellungen:
1. Im Falle einer, mit der i.p. Gabe von 1 mg/Tier Dosis Endotoxin ausgeldsten Endo-
toxamie ist die Plazentation in bedeutendem MaRe (bis zu 90%) gehemmt. 2. Die sich
entwickelnde Fruchtschadigung ist fast ausschlieRlich eine Fehlgeburt. 3. Die Friichte
reagieren mit einer relativ identischen individuellen Empfindlichkeit auf das Endotoxin.
4. Die Entwicklung der lberlebenden Friichte scheint ungestdrt zu sein. 5. Die Grund-
lage der mitterlichen Schadigung ist die individuelle Endotoxinempfindlichkeit des
Muttertiers. Ein Teil der trachtigen Rattenweibchen geht ein, ein Teil bleibt am Leben,
bei ihnen kommt es aber zu einer Fehlgeburt, wéahrend einige Tiere gesunde Friichte auf
die Welt bringen. Die vorangehende Auslésung der Endotoxintoleranz mittels TOLERIN
(strahlendetoxiziertes Endotoxin) bot einem bedeutenden Anteil der Mitter und auch
der Frichte einen Schutz gegeniiber den katastrophalen Folgen.

ViccnepoBaHWe B aKCMEPUMMEHTaX Ha Kpbicax addeKTa 6aKTeprasibHo
3HOTOKCEMUW, BbI3BAHHON B MEPUOA NiaLeHTaLmm

4. CEY, T. YOPOALL un Nl. BEPTOK

B skcnepumMeHTax Ha KpbiCax aBTOPbl M3y4anu AeiicTBre 6aKTepnanbHOr0 3HAOTOKCHHA
B Nepuog hopMUPOBaHUS MaLeHTbl. Pe3ynsTaTbl 9KCNEepUMEHTOB NoKa3anu, YTo: 1) aHJ0TOKCe-
MUA, Bbl3BaHHas MHTpanepuTOHeaNbHbIM BBEieHNEM 1 MI 3HAOTOKCUHA, 3HAUUTENbHO (MPUMEPHO
B 90%) TOPMO3MNT Pa3BUTUE MaLeHTbl. 2) Bo BCex cnyvanax 6e3 UCKNIOYeHUs NOBPeXaeHve nnoga
NPUBOANT K Bbiknapiwwy. 3) M104bl NPUMEPHO C OAMHAKOBOI YYBCTBUTE/IbHOCTbIO PearvpyroT Ha
3HIOTOKCWH. 4) B OCHOBE MOBPEXAEHUS MAaTEePUHCKOrO OpraHu3Ma NeXxuT WHAMBMAYa/IbHas
YyBCTBUTENbHOCTb K 3HAOTOKCUHY. YacTb MaTepeli NornbaeT, Apyras 4acTb 0CTaeTCA BXMBbIX, HO
Y HUX MPOUCXOANT BbIKUABIL, HECKObKO >XUBOTHbLIX AOHALUMBAET U POXAAET 3[40POBbLIX [eTe-
HbiLeA. 6) MpeABapuTENbHOE BhIAB/EHNE TONEPAHTHOCTM K SHAOTOKCUHY C nomollbio TOSTEPU-
HA (zerokcuumpoBaHHblii 061y4eHNemM 3HAOTOKCMH) CMac/o OT rmGesu 3HaunNTesbHYIO YacTb Kak
maTepei, Tak 1 NnoAos.
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Pulmonary Metastasis of Colorectal Tumours
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A total of 21 métastasés manifesting only in the lungs were observed during
the follow-up of 510 colorectal tumour patients. The general aspects of the surgical
solution of pulmonary métastasés are reviewed and, based on the data of the
patients operated by the authors and that of the literature, the possibilities and
expected results of the surgical treatment of pulmonary métastasés of colorectal
tumours patients are discussed in detail.

The surgical solution of métastasés is suggested in carefully selected cases.

Assessment and management of métastasés are one of the most diffi-
cult and also most debated fields of tumour therapy. The initial fundamental
principle that in a secondary tumorous manfestation there is practically no
possibility for curative treatment, is still valid.

Similar to métastasés manifesting in other sites of the organism, the
assessment of lung métastasés, too, is affected by numerous factors. Malignant
extrapulmonary tumours metastasize during their natural course in 35-45%
in the lung [6, 15, 20]. The highly extensive pulmonary capillary network and
the similarly rich lymphatic network, being also connected with the cervical
and abdominal lymphatic systems, predispose to metastasis formation.

The majority of lung métastasés is haematogenous (of caval type), the
smaller part is due to lymphogenous invasion [15, 23]. Direct local invasion is
essentially less frequent, in some cases—very rarely—also transpleural or
bronchial invasion, may occur [15].

Based on pathological data, the frequency of pulmonary métastasés,
depending on the site and morphological type, is as follows: testicular, mela-
noma, chorionic carcinoma, bone tumours, breast, cephalocervical, Kidney,
colon [2, 10].

Solitary, nodular métastasés, the multiple nodular miliary form, reticular
and mixed types of métastasés can be differentiated [2, 11, 15]. The haemato-
genous lung meétastasés appear on the X-ray as solitary or multiple circular
densities. Lymphangitis carcinomatosa can be visualized as a reticular density
characteristic of interstitial processes.

They occur in the inferior lobe in 37% of lung métastasés, while in the
superior lobe in 21% [6, 14].
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The biological course of metastasis formation is well known in pathology
[14, 16, 20]. The biological behaviour of métastasés, the aggressivity of the
tumour, the degree of malignanacy can be made more plausible by several
parameters which can, at the same time, be of use in selecting the method and
course of treatment and assessing its effectivity [2, 6, 8 9, 11]. The changes
in size of the tumour or metastasis can be most simply characterized by the
temporary changes of their volume, which are expressed by the following
parameters.

1 Doubling time (DT). It means the time period expressed in days,
during which the volume of the examined tumour doubles;

2. Halving time (HT). It is the reverse of the above.

3. Stationary 'phase. It indicates the time period during which the size of
the tumour does not change.

Based on comparative X-rays and ultrasonograms, six types can be
differentiated depending on whether métastasés grow or diminish or possibly
remain unchanged [11, 12, 13].

Type I. Growth of the metastasis is continuous;

Type I1. Permanent growth stops in some métastasés, a stationary phase
ensues, occasionally with regression (but it is less than 50% of the volume of
metastasis);

Type I11. The metastasis decreases in size, this exceeding even 50% of
the original volume;
Type 1V. Concurrence of types Il and I11 in the same patient;

Type V. All métastasés disappear;
Type VI. Adjacent to the growth of one metastasis, the diminishing of
the other can be noted [11, 12, 13].

It is known how the pulmonary métastasés of tumour of various origin
respond to the currently used combined chemotherapy, i.e. to which group
they can be classified [11].

Table 1clearly shows that colorectal carcinomas, bone sarcomas, tumours
of the soft parts, melanomas, métastasés of renal origin, métastasés of thyroid
cancers can only be moderately influenced by chemotherapy while those of
breast cancer respond well, and testicular métastasés fairly well, to medication
[11, 12, 13].

In lung métastasés resopnding poorly or hardly at all to adjuvant therapy,
only surgical treatment can be expected to help. It is also necessary to remove
the residues of métastasés responding well and showing considerable regression,
because they give rise, after suspension of chemotherapy, to new métastasés
[12, 13, 22].
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Table 1

Type of change in size
Tumour - Total
1 1 11 \Y \% VI

Colorectal 9 6 — — — — is
Osteosarcoma 12 — — 1 — - 13
Soft part sarcoma 18 9 1 — — — 28
Malignant melanoma 14 6 - 1 — — 21
Mammary 22 42 32 8 1 1 116
Testicular 2 9 14 6 44 1 86
Renal 28 12 4 — — 1 45
Thyroid 24 3 — — 27
Total 129 87 61 16 55 13 360

Based on empirical experience, a crucial point in selecting patients for
surgery is to know their so-called doubling time (DT). Métastasés of a DT of
40 days or less grow very rapidly, then, according to the 40-day increase of
the DT index, rapid, moderately rapid, slow and very slow growth rhythm
can be established. The degree of malignancy of métastasés of a very rapid
DT index (of 40 days) is high therefore, they mostly cannot be surgically
solved [11, 14, 17]. In general, those métastasés are appropriate for surgery
which have a DT index of over 40 days.

An important factor is the time elapsed from the development of the
primary tumour to the appearance of métastasés, i.e. the so-called ‘free inter-
val’. The longer it is the better results can be expected [11, 14, 17, 23].

In summary, theoretically those lung métastasés are operable with
relatively promising results which (i) appear after a long free interval, (ii)
their doubling time is long, at least over 40 days, (in) there is a possibility of
adjuvant treatment and (iv) they are solitary or appear in small number.

It is to be noted that the influence of the absolute number of removed
métastasés on the outcome is only secondary. According to some authors,
there is no significant difference between the number of removed métastasés
and the results in survival rate [7, 8, 14, 17, 18, 21, 25].

Naturally, there are also preconditions for metastasectomy:

1 The primary tumour should be controlled (without any recurrence).

2. Metastasis should be present only in the organ to be operated (in our
case, only in the lung).

3. The patient’s cardiopulmonary condition should enable thoracotomy.

In patients previously operated for tumour, the actual possibility should
also be entertained that the circular density appearing in the lung is not
necessarily a metastasis ! The circular pulmonary opacities in patients of a
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history of tumour are actually métastasés with a 70% probability but, partic-
ularly in case of a longer free interval it could be a second primary tumour,
i.e., bronchus carcinoma. However, also benign clinical pictures, like hamar-
tochondroma, cyst, tuberculoma, etc., may also occur [10]. Transthoracal
needle biopsy can help in differentiating them.

Based on the above principles, surgical interventions are performed in
an ever increasing number even in pulmonary métastasés all over the world.
To get a clearer insight, Table 2 gives a summary of the ever accumulating
data from home and abroad [4, 5, 14, 18, 21, 23, 26, 28].

It reveals the primary causes of lung métastasés to be operated on
—according to their order of frequency—to be as follows: cephalocervical in
17.6%, colorectal in 13.8%, hypernephroma in 11.8%, mammary in 11.1%,
gynaecological in 9.9%, testicular in 7.6%, osteosarcoma in 6.2%, synovial
sarcoma in 3.8% and occult in 4.9%.

As already mentioned, survival is basically defined by doubling time,
the free interval and the number of métastasés. The postoperative survival of
métastasés of a DT below 40 days is 15-20 months that over 40 days is, on

Table 2
Brimary tumour 1 2 3 4 5 6 7 8 9 n %

Mammary 34 10 3 28 9 1 30 27 2 144 11.1
Gynaecological 17 2 3 17 9 - 63 17 2 130 9.9
Testicular 32 5 9 7 14 — — 6 28 100 7.7
Hypernephroma 32 16 7 34 28 2 27 9 — 154 11.8
Wilms -|- bladder tumour 7 — 2 —_ 6 — —_— — 1 15 11
Cephalocervical 7 - 18 - - 4 38 151 1 229 17.6
Lung, heart, thymus 12 - - —_ - — - 27 — 39 3.0
G astric 1 —_ — — 2 1 — 5 — 9 0.6
Liver, bile pancreas 2 2 2 1 — 3 1 11 1.1
Thyroid 3 — —  — 1 7 0.55
Melanoma 8 7 3 8 9 — — 0 42 31
Colorectal 6 11 13 20 35 3 51 25 7 180 13.8
Osteogenic sarcoma 28 2 16 28 4 14 9 2 — 78 6.02
Synovial 14 - - - 6 — - — 1 2 3.8
M alignant fibrous histio-

cytoma 0 @ — @ — @ — 8 — — — 7 25 13
Rhabdomyosarcoma,

leyomyosarcoma, lipo-

sarcoma, Ewing, other 18 S — 8§ — — — 3 29 1.8
Occult - 8 14 15 11 3 - - 2 53 4.09
Total 263 65 87 157 142 35 228 277 56 1300 100.0

1. Vogt-Moykopf 1, 2. Cseke6-Kulka, 3 Van. de Wal, 4. Swoboda, 5. Wilkins, 6. Salsari, 7. Moun-
tain, 8. Cahan, 9. Own
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average, 44 months [3, 7, 24, 25, 26]. Survival after a solitary metastasis
averages 27 months, that after multiple ones 19 months [3, 7, 24, 25, 26].

Since the frequency of colorectal tumours shows an ever increasing
tendency in Hungary, it is worth dealing with the treatment of the lung
métastasés of patients suffering from this basic disease.

Material

In the past 10 years a tota of 510 patients were operated because of
colorectal tumours.

In postoperative follow-up pulmonary métastasés were observed in 36
cases (6.8%). In 22 of them metastasis involved only the lung, in 14 cases the
pulmonary manifestation represented part of an excessive tumour metastasis.

In 15 patients —because of their poor general condition, advanced age,
etc.—operation could not he considered; they received chemotherapy (5-FU-f-
Adriamycin). Based on the radiological follow-up, by which the results of drug
treatment can be estimated, 9 patients were classified as type | and 6 as
type Il [11] (see Table 1). These patients could not essentially be brought
into remission by adjuvant therapy. The free interval of these patients averaged
23.5 months (min. 7, max. 36). On average, 15.8 months elapsed from the
appearance of lung metastasis to death (min. 6, max. 30).

Three patients were operated. In one case the lung operation preceded
that of the tumour of the colon, in one instance, in synchronously occurring
tumours, first the colonic operation was performed followed, 5 months later,
by removal ofthe pulmonary metastasis. In 5 patients following colonic tumour
operation pulmonary metastasectomy was made after a free interval of 14, 16,
34, 37 and 72 months. In one case 3, on one occasion 2, and in 4 cases solitary
unilateral métastasés were operated. In one patient one unilateral metastasis
and 2 métastasés from the contralateral side were removed in one session.

Presently, all 7 patients are alive. The patients operated following a free
interval of 14, 34, 37 and 72 months are tumour-free 8, 15, 1 and 39 months
postoperatively. Our patient operated after a free interval of 16 months has
been surviving for 12 months witha contralateral multiple pulmonary metas-
tasis. The patient with the synchronous tumour has been surviving 12 months
after metastasectomy with a contralateral multiple metastasis, while the
patient operated in a sequence of metastasectomy and colonic resection, has
now been surviving for 20 months also with contrarateral multiple pulmonary
métastaseés.
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Discussion

The surgical solution of the pulmonary métastasés of patients operated
for colorectal tumour involves several problems. The tumorous recurrence or
metastasis following remission appears in the majority of cases as a part of
dissemination and so offers no possibility for curative reintervention [3, 16].
Based on overall statistics, it can be stated that during the pulmonary mani-
festation of colorectal tumour patients, altogether 8% undergoes operation,
in 64% these are partial phenomena of an excessive dissemination, in the
remaining cases other conditions of thoracotomy are not present [4, 16, 27].

The pulmonary metastasis is due, in two-thirds of colorectal tumours, to
sigmoid and rectal, in one-third to primary tumours localized in other regions
of the colon [3, 4].

Based on reports, in cases where the tumour-free interval is shorter than
two years, the survival time following metastasectomy is 19-28 months, while
where this exceeds two years, it is 30-48 months [3, 4, 7, 23, 24]. Independent
of all parameters, a 2-year survival after metastasis operations of colorectal
origin can be expected in 70% and a 6-year one in 25% [3, 7, 23, 24].

Since pulmonary métastasés are not necessarily associated with clinical
symptoms (dyspnoea, cyanosis, sputum)—the so-called general symptoms
(lack of appetite, anaemia, loss of weight) are more frequent—control plays
the major role in the early detection of métastasés [2, 5]. Considering the slow
doubling time, a half yearly check-up seems to be sufficient.

In screening of metastatic patients, CEA tests may also be of help.
Elevated values were found in all of the observed 35 patients.

If in a patient operated for colonic tumour the control reveals a pul-
monary density of densities, our tasks are summarized as follows:

1 The patient is subjected to a detailed examination finding out whether
the pulmonary metastasis is part of the dissemination or of solitary local-
ization.

2. 1t should be checked whether there is no local primary tumour re-
currence.

3. Some authors perform a second-look laparotomy to exclude dissemina-
tion [26].

4. If metastasis is only confined to the lung and the primary tumour is
controlled:

a. Chest X-ray and CT for definining the number and site of metastasis.

b. Bronchoscopy, due to peripheral localization, is negative in most cases.

c. Transthoracal needle biopsy can offer a preoperative proof in assess-
ment of the metastasis—the primary lung tumour—its performance is not
essential).
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If, in view of what has been said, the metastasis can be removed, as far
as surgical technique is concerned, and the patient’s cardiorespiratory state
and endurance make it possible, the operation is indicated. Some authors
operated only after an observation period of 4-6 weeks, screening thereby the
metastatic cases of a DT index below 40 days, that is of a very rapid growth
since their surgical treatment is not too promising [23, 24].

The question of what kind of operation is to be performed and from what
kind of exploration can be outlined on the basis of data of a large patient
material.

Resection should by all means be economical, i.e., a lung portion as
small as possible should be removed (atypical resection, segmental resection,
lobectomy). We believe that a metastasis removable only by pulmonectomy
can be described as inoperable. Our view is supported by the observation that,
in cases of pulmonary métastasés believed to be unilateral by CT, MR and
plain X-ray there is already a not yet detected contralateral metastasis simul-
taneously with the operation (!!!) in 20-25% [23, 24]. The metastasis having
actually proved to be unilateral but assumed to be solitary appears to be
multiple in a similar proportion during exploration [23, 24, 25]. Some authors
consider it important to remove also the primary lymphatics and lymph nodes
belonging to the metastasis [10, 20], although the secondary lymphogenic
invasion of métastasés is inconsiderable [20]. These factors account for the
attempt to prevent simultaneous bilateral exploration (from transverse sterno-
tomy or longitudinal sternotomy) the so-called ‘secondary inoperability’, i.e.,
not even the undetected métastasés remain [23, 24, 25]. Since the pulmonary

Fig. |
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métastasés of colorectal tumour patients hardly respond to adjuvant treatment
(chemotherapy), the supplementary drug treatment is not generally accepted
even after surgical metastasectomy [23, 24, 25].

Figs 2a, b
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Fig. 4

In the case of synchronous occurrence, the surgical solution ofthe primary
tumour should be given preference. After 2-3 months, if there is no further
dissemination, also pulmonary metastasectomy can be performed. For illustra-
tion, the documents of the history of one of our patients is reviewed.

X-ray taken 37 months following right hemicolectomy (Fig. 1): a left
double and an uncertain right solitary metastasis were assumed. There was no
evidence of dissemination elsewhere. He received chemotherapy in six series
(5-FU-fAdriamycin). Despite treatment, the left métastasés, though very
slowly, kept on growing, the uncertain right opacity seemed to be no metas-
tasis. At this time, i.e., 8 months after the first positive roentgenogram, a
second one followed (Fig. 2a, b). Then surgical solution was decided upon and
for assessing the obscure contralateral opacity CT was performed with negative
result. This is shown in Fig. 3. In view of the above, exploration was made
from median sternotomy during which 2, 1-16 cm métastasés were removed
from the left inferior lobe, but, despite the negative CT, a metastasis, 1 cm
in diameter, was found in the right inferior lobe as well. Healing was uneventful.
Figure 4 was taken directly in the postoperative state. Histology verified an
adenocarcinoma metastasis.
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Uber die pulmonalen Metastasen kolorektaler
Tumoren

|I. Koves, Gy. Liszka. |l. Besznyak und L. Téth

Im Laufe der Follow-up-Untersuchnung von 510, an einem kolorektalen Tumor
leidenden Patienten war in 21 Féllen, einesichnur in der Lunge manifestierte Metastase
zu beobachten. Nach Uberblickung der allgemeinen Fragen der chirurgischen Ldésung
der pulmonalen Metastase werden anhand der Daten der eigenen operierten 8 Patienten
und der Literatur die Mdglichkeiten der chirurgischen Behandlung und die voraus-
sichtlichen Ergebnisse der chirurgischen Behandlung der pulmonalen Metastasen der an
kolorektalem Tumor leidenden Patienten Uberblickt. In sorgfaltig ausgewdhlten Féllen
wird die chirurgische Losung der Metastasen empfohlen.

0 neroyHbIX MeTacTasax Koso PeKTa/IbHbIX OI'IyXOI'IEI7I

. KEBELW, Ab. INCKA, N. BECHAK, /1. TOT

B cBsi3u ¢ HabtogeHVeM 3a 510 60/bHBIMU C KONTOPEKTaNbHO OMyX0/bHO aBTOPbI TONILKO
B 21 cnydae OTMETWIM NPOSIBUBLLMECS B IETKMX MeTacTasbl. OHW paccMaTprBatoT 06LLye BONpPO-
Cbl, CBA3aHHbIE C XMPYPTUYECKUM pa3peLLeHreM IErOYHbIX METAacTasoB, M Nogpo6HO 0BCYXAAIOT,
OCHOBbIBAsICb Ha flaHHbIX 8 OMEpUPOBaHHbLIX UMK BOMBHBIX U IUTEPATYPHBLIX AaHHbIX, BO3MOX-
HOCTW OMEpPaTMBHOTO /IEYEHNSI My/IbMOHA/IbHBIX METAcTa3oB Y GO/bHbIX C KOMOPEKTA/bHLIMY
ONyXonsiMK, a TaKXKe OXKWUAAEMbIE Pe3y/bTaThl.
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A Case of Funicular Schwannoma

I. Romics and K. Simon
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H-1088, Budapest, Hungary
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A case of schwannoma in a 55-year-old male patient is reviewed.

The diagnostic difficulties are pointed out in view of the literature. Current-
ly, it is still difficult to form a diagnosis without operation either by physical
examination or by other diagnostic procedures. That is the authors’ point in re-
viewing their case. The castrated patient has been well and free of complaints for
5 years after operation with no recurrence.

1 he tumours of the peripheral neurones are called schwannomas after
their origin from the Schwann cells. Neurilemmoma is also a synonymous term.
In general, it is a benign, solid, encapsulated tumour of regular surface, being
rubber-like on palpation. Its cut surface is homogeneous and pale in colour.
Microscopically, there are cells arranged in a palisadic pattern with charac-
teristic cigarette-like nuclei arranged parallelly. The cells of malignant schwan-
noma are markedly atypical. In the presence of mesenchymal cells it is termed
neurofibroma [1].

Schwannoma is most often intracranial, originating primarily in the
vestibular region. Of 304 schwannoma patients, Gupta et al. [6] found a change
in 150 cases in the cephalocervial region. It frequently occurs also in the orbital
and nasal cavities. In a part ofthe cases it is not solid, but can appear simulta-
neously in several peripheral nerves (Recklinghausen’s neurofibromatosis).

Schwannoma develops in the urogenital tract very rarely. That is why
we consider our case worth to be presented.

Case Report

The 55-year-old male patient was admitted in February 1984, because
of a mass having persisted for half a year, palpable in the scrotum. Physical
examination revealed both testicles to be intact. Directly above the left
testicle a hard egg-sized node, 6 by 4 by 3 cm, was palpated. Changes were
disclosed neither by additional physical examinations nor by the laboratory
results (tumour markers) nor by urography. Exploration was decided upon.
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Akadémiai Kiadd, Budapest



188 I. Romics et al.: A Case of Funicular Schwannoma

Fig. 1

Cutting on the tumour, the cut surface appared to be malignant, therefore
castration was performed. The histological study revealed no change in the
testicle. In the sections prepared from the tumour, longitudinal and cross-
sections of peripheral neural fibres arranged in bundles were seen. The cells
were found to correspond to mature Schwann cells. Neither necrosis and
haemorrhage nor mitoses occurred (Fig. 1).

The patient is in a good condition 5 years postoperatively, he is free of
complaints without any recurrences.

Hard nodes in or associated with the testicle always raise the possibility
of malignant tumours [7] which may occur in all age groups [13]. Ultra-
sonography has recently improved the possibility of their diagnosis, but a
final, precise diagnosis can be expected solely of exploration [16].

The urologist rarely encounters schwannoma. Retroperitoneal schwan-
nomas were reported by Miller [10], Niforsi et al. [11], scrotal ones by Dol-
durov [5], penile by Marsidi and Winter [14], paravesical ones by Rossler
and juxta-adrenal schwannomas by Denes et al. [3] and Oliver et al. [12].
Shoda et al. [15] operated a retroperitoneal tumour of 260 g in a male patient,
aged 40, having raised the suspicion of an adrenal tumour based on ultra-
sonography, CT and angiography. Histology revealed it to be a schwannoma.

One similar case, published by Corredera-Zambrene [2] has been found
in the literature of the recent ten years.

The treatment of benign schwannoma is surgical, the disease does not
require any aftercare [2]. This happened also in our case. In the malignant
form of the disease, results can be expected of radiotherapy [8].
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Darstellung eines Falles mit«Funikulus-Schwannom»

I. Romics und K. Simon

Im dargestellten fall handelt es sich um einen 55 jahrigen Patienten, der an einem
seltenen Krankheitshild, dem «Funikulus-Schwannom» litt.

Im Spiegel der Literaturdaten werden die diagnostischen Schwierigkeiten erldutert.
Ohne Operation ist die Diagnostizierung sowohl mit physikalischer als auch mit sonstigen
diagnostischen Verfahren schwierig. Deshalb schien die Darstellung des Falles interessant
zu sein. Der kastrierte Patient befindet sich 5 Jahre nach der Operation in gutem Allge-
meinzustand, er ist beschwerdefrei, auf ein Rezidiv weisende Zeichen meldeten sich nicht.

Cnyqaﬁ LIBaHHOMbI CEMEHHOI0 KaHaTUKa

N. POMMY 1 K. WNUMOH

ABTOpbI OMMUCHLIBAIOT C/lyyall PEAKO BCTPEYAIOLLENCS LUBAHHOMbI Y 55-NETHEFO MYXUUHbI.

Ha OCHOBaHUM [aHHbIX NUTEPATYpbl YKa3blBAlOT HAa AUArHOCTUYECKME TPYAHOCTU 3TOTO
3a6onesaHus. Kak gusMKaibHbIM 06CNe40BaHVEM, TaK U APYTUMUW AUArHOCTUYECKMMU METOAaMM
1 CErofiHs eLLe TpyAHO NOCTaBUTh AXarHo3 6e3 NpoBedeHNs onepauyu. Mo3ToMy aBTOPbI CYATAKOT
Mo/ie3HbIM 03HAKOMUTL C COBCTBEHHBIM HabMoAEHEM. KacTprpoBaHHbIiA GONMbHOW CycTs NsTh
NeT noc/ie onepauyy XopoLLo ce6s YyBCTBYET, PELMAMBA HET.
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EMASH

The European Medical Association for Smoking or Health (EMASH) has
been established, presided over by Professor Paul Freoun (Bordeaux, France).
The objectives of the Association include promotion of an activity for the
prevention and stopping of smoking, dissemination and exchange of informa-
tion on the deleterious effect of smoking and on its prevention, the support
and propagation of non-smoking behaviour and, first of all, transformation of
the public attitude on smoking exemplified by physicians and health workers.

The foundation of EMASH has emerged from the realization that smok-
ing, being the most important health risk which can be avoided, has its own
impacts on both West and East. Physicians and health workers in all countries
of Europe are equally concerned with avoiding it. Propagation of the suc-
cessful methods, a favourable influencing of the social and governmental
attitudes towards the smoking epidemic by a mutual attempt, can be more
successful by having information on, and helping, each other.

As afirst step EMASH calls upon joining the Smoking or Health Charter
of Physicians or Health Workers. The Charter is going to be sent to every
physician by the National Committee on Health Protection.
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Evaluation of Preoperative Hospitalization
Duration in Skin Flora

J. C. U. Coelho, J. Wiederkehr, H. Lerner, V. A. Buffara, jr.
and J. C. Marchesini

Department of Surgery and Microbiology, Federal University of Parana, Curitiba Rua
Bento Viana, 1140—Ap. 1601, 80.240—Curitiba (PR), Brazil

(Received: May 18, 1989)

The skin microbial flora of 18 patients was evaluated during prolonged
preoperative hospital stay. Five cultures for bacteria and fungi were obtained on
different days: on admission one, three and seven days after admission and after
skin disinfection with povidone-iodine solution. There was no change in the mean
bacterial count from the admission day to seven days after admission. All but
one culture obtained following skin disinfection were negative. Pathogenic bacteria
were isolated in only one of each of the following culture day: admission, three
and seven days after admission. All cultures were negative for yeasts. The findings
suggest that the higher rate of wound sepsis observed in patients with long pre-
operative hospitalization may not be due to bacterial flora change.

Postoperative wound infection rate is dependent on several factors,
including the age and associated illness of the patient, duration of operation
and contamination of wound at operation [2, 7]. Higher wound infection rate
has also been reported in patients with long preoperative hospital stay [2, 4, 6].
Some authors have suggested that the increase of wound infection rate in this
group of patients is due to on invasion of the patient’s skin by pathogenic
bacteria during hospital stay [2, 6]. Others have interpreted that this increase
might be related to the type of illness, age of the patient and the presence of
associated disease that require longer preoperative preparation and evalua-
tion [4, 7].

The influence of preoperative hospital duration on skin flora has not yet
been evaluated. Only a few clinical studies have addressed this issue [2, 4].
The objective of the present study is to evaluate the skin microbial flora during
prolonged preoperative hospitalization and to determine the efficacy of skin
disinfection at the end of this period.

Material and Methods

A total of 18 patients of either sex was subjected to five abdominal skin
cultures on different days. Culture 1 was obtained on the admission day, cul-
ture 2, one day after admission; culture 3, three days after admission; culture 4,

1* Acta Chirurgica Hungarica 31, 1990
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192 J. G. U. Coelho et al.: Evaluation of preoperative hospitalization duration

seven days after admission; culture 5, seven days after admission, following
skin disinfection for 5 minutes with povidone-iodine solution and rinsing with
sterile normal saline solution. All patients were admitted to a general surgical
ward and were on preoperative preparation with iodine for thyroidectomy.
No patient received antibiotics, steroids or immunosupressive drugs during
the hospitalization period or the previous week.

All culture samples were obtained from the epigastrium skin at the
midline. For each sample, a skin area was delineated by a sterile glass cylinder
of 4 cm in diameter that was firmly pressed to the skin with a sterilized gloved
hand. Two millilitres of sterile 0.1% Triton X-100 with 0.1% sodium sulphite
was poured into the cylinder and the delineated skin scrubbed with moderate
pressure for one minute employing a small pestle. The wash fluid was then
aspirated, diluted in triplicate and cultured in blood agar, MacConkey Agar
and Blood agar with phenyl-ethylic alcohol. After 48 hours of aerobic incuba-
tion at 37 °C, the bacteria were identified and counted. Identification was made
by usual biochemical methods. Cultures for yeasts in Sabouraud medium were
also made and incubated at 37 °C for 96 hours. The data were submitted to
statistical analysis employing regression analysis.

Results

The mean bacterial counts of the skin samples obtained from the admis-
sion day to seven days after admission are shown in Table 1. There was no
change in the number of bacteria during the seven days of hospitalization.

Table 1

Mean bacterial count of abdominal skin during hospitalization

Hospitalization Time

Bacterial .
Court dayo  day1  day3  day7  Gnerskin
Mean 238.3 120.1 86.1 170.1 0.5*
S.D. 338.0 268.3 255.3 530.0 2.4

* Indicates that this value is significantly different from the values
on the left columns, p < 0.01.

All cultures obtained following skin disinfection were negative, except one
that grew ten colonies of Staphylococcus epidermidis. All Sabouraud cultures
were negative for yeasts.

The bacteria identified from the skin cultures during patient hospitaliza-
tion are shown in Table 2. The predominant bacteria isolated were Staphylo-
coccus epidermidis, Micrococcus sp. and Corynebactrium sp. Pathogenic bacteria
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Table 2

Number of positive cultures per bacteria isolated from
abdominal shin during hospitalization

Hospitalization time

Bacteria i
after skin
day 0 day 1 day3 day 7 (gisinfection

S. epidermidis 18 18 18 18 |
Micrococcus sp. 12 13 13 14 —
Corynebacterium sp. 6 4 3 5 —
S. aureus 1 — 1 —_ —_
E. coli — — — 1

Others 4 5 3 7 —

were isolated only in three cultures: one on the admission day, one three days
after admission and one seven days after admission, preceding skin disinfection
with povidone-iodine.

Discussion

Selection of an adequate method to determine skin flora is very important.
Selwyn and Ellis [9] have demonstrated that the excision biopsy procedures
have given the highest possible yield. The second best method was the cylinder-
scrub technique which was employed in the present study, that gives an about
16% bacterial yield when performed consistently by the same investigator [9].
All the other possible methods, apart from rigorous standardized swabbing,
give very poor results for quantitative determinations [8].

Several authors have reported a high wound infection rate in patients
with prolonged preoperative hospital stay [2, 6]. Jepsen et al. and Cruse and
Foord have suggested that this elevated infection rate may be due to a coloni-
zation of the patient’s skin during the hospitalization by pathogenic bacteria
[2, 6]. Based on this assumption it has been recommended always to bring
preoperative hospital stay to a minimum [2].

Another explanation for the relationship between high wound infection
rate and prolonged preoperative hospitalization could be the age and the
diseases of these patients that require long preoperative preparation and eva-
luation and might render them more susceptible to wound infection. This is
exemplified by patients that are subjected to colorectal operations and need
a long preoperative hospital stay for bowel preparation. Hasselgren et al. [4, 5]
reported that 85% of their patients with wound sepsis after prolonged pre-
operative hospitalization had three or more other factors associated with
high infection rate. No patient had prolonged preoperative hospitalization as
the only factor associated with high infection rate. In addition, they noted
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that high age, long operative procedures, potentially contaminated and con-
taminated operations and treatment with steroids were significantly more
common in patients with prolonged preoperative hospitalization. It has also
been observed that there was no difference in wound infection rate when the
same surgical procedure was performed after different days of hospital ad-
mission [5].

In the present study, it was demonstrated that there is no change in
mean bacterial count or the bacterial flora of the skin during hospitalization
from the admission to seven days after admission. In addition, skin disinfec-
tion with a potent antiseptic solution is effective in removing all bacteria from
the operative site of most patients. Therefore, possible changes in skin bacterial
flora during hospitalization would be effectively treated by adequate pre-
operative skin preparation. These findings support the concept that the higher
rate of wound sepsis observed in patients with long preoperative hospitalization
may not be due to bacterial flora change.
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Uber die Wirkung der préoperativen Hospitalisationszeit
auf die Hautflora

J. C. U. Coelho, J. Wiederkehr, H. Lerner, V. A. Boteara
und J. C. Marchesini

Die Mikrobenflora der Haut von 18 Patienten wurde im Laufe einer langen préa-
operativen Hospitalisationszeit untersucht. An verschiedenen Tagen, bei der Aufnahme
sowie 1, 3 und 7 Tage nach der Aufnahme wurden nach einer Desinfektion mit einer
Povidon-Jod-Ldsung 5 Bakterien- und Pilzzichtungen vorgenommen. Betreffs der
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durchschnittlichen Bakterienzahl gab es keine Differenzen zwischen dem Aufnahmetag
und dem 7. Tag. Nach der Hautdesinfektion waren s&mtliche Zuchtungen, mit einer
Ausnahme — negativ. Pathogene Bakterien waren in Einzelfdllen nur an einem der in
der Folge angefihrten Tagen — am Aufnahmetag, sowie 3 bzw. 7 Tage nach der Auf-
nahme — zu isolieren. Hefepilze lieRen sich nicht vorfinden. All dies weist darauf hin,
daR die hohere Haufigkeitsproportion der Sepsis bei den seit langer Zeit hospitalisierten
Patienten nicht mit der Anderung der Bakteriumflora zusammenhéngt.

BnvsHve BpemeHM rocnuTanusauMu nepef ornepauuneid Ha
KOXXHYI0 hropy

0. U. ¥. UENXO, 4. BUAEPKEP, X. NEPHEP, B. A. BY®®APA n A. U. MAPYE3NHWN

Bbina uccnegosaHa MUKPOGHaA (hiopa KoXu 18 60/bHbIX B nepmop, ANNTENBHOTO HAaX0X-
AeHns B GoNbHULE nepef onepadyeid. MNpoussenn nocesbl KynbTyp 5 BUaos 6aktepuii v rpué-
KOB B pasHble AHW: MOC/ie NpMeMa B CTaLMOHap, Yepe3 OAWH, TP U CeMb [Heli nocne npuema,
W nocre 06paboTKM KOXW 06e33apaxuBatoLiM PacTBOPOLL NOBUAOHOAA. Mexay cpegHum
yuciomM 6aKTepuid pasHULBl He HAbMIOJANOCh C MepBOro fiHS U A0 CeAbMOro Mocsie npuema.
Bce KynbTypbl, 38 UCKNKOYEHUEM OfHOW, Moc/ie 06e33apaKMBaHNs KOXW GblM HEraTUBHbIMM.
B 0AMHOYHBIX Cyyasx Oblnv Bbl4eNeHbl W MaTOreHHble BaKTepun B OAWH W3 CRefyroLmnX AHeid:
npy Np1eme, a Takxe CrycTa TPU W CeMb [Helt nocne npuema. Jpoxikesble 6akTepun obHapy-
XeHbl He 6blnn. Bce aTW pesynbTaTbl YKa3blBalOT Ha TO, YTO Y HO0/MbHbIX C 6OMLLLOW AaBHOCTBIO
rocnutanu3auumn 6onee BbICOKas 4acToTa BCTPEYAeMOCTW Cercuca He CBfi3aHa C U3MEHEHWeM
6akTepuanbHoii hnopbl.
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Acute edematous and necrotic pancreatitis have been induced in dogs with
retrogradely intraductal injections of 5% hydrogen peroxide solution and sun-
flower-oil. The process of disease could he followed daily by a zipper sutured into
the abdominal wound. In this manner the temporal changes of markers of oxygen-
derived free radicals (concentrations of malondialdehyde and reduced glutathione
of the excised pancreas tissue and abdominal exudate, as well as the superoxide
dismutase content of the tissue) could be controlled. Light microscopic analysis
was also done. In edematous pancreatitis reversible membrane lesions, in the
necrotic form the irreversible damage of membranes and cells could be seen.
The results obtained suggest the role of oxygen-derived free radicals in experi-
mental acute pancreatitis.

Introduction

Recently the incidence of acute pancreatitis shows an upward tendency»
e.g. in the haemorrhagic-necrotic form the mortality rate may reach 85% [16].
In the majority of cases, effective causal therapy is not available. Improve-
ment can only be expected from increasing pathological and pathophysiological
knowledge of the disease. This purpose has not yet been reached despite the
new achievements in this field of research.

The pathomechanism of acute pancreatitis is not exactly clear yet [1,
13, 18-19, 30, 37, 40, 42].

Recently, the cytotoxic effect of oxygen-derived free radicals and their
possible role in cellular and tissue damage have been described and investigated
extensively [4, 8-9, 20-21, 27]. Firstly, Sanfey et al. [34-36], later Guice et al.
[14] have presumed that oxygen-derived free radicals play a role in the forming
of acute pancreatitis because allopurinol and endogenous scavengers (super-
oxide dismutase and catalase) had favourable effects. Allopurinol decreases
the hypoxanthine-xanthine transformation and thus the accumulation of free
radicals. Superoxide dismutase and catalase are also able to scavenge the
oxygen-derived free radicals.

Nevertheless, there is no direct evidence whether and how the free radi-
cals play a role in the development of acute pancreatitis. It seems to be obvious
that oxygen-derived free radicals can attack various membrane structures of
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the cell, activating the digestive enzymes and lysosomal hydrolases and causing
a severe increase of membrane permeability, leading to subsequent irreversible
membrane lesions.

Until now, studies have attempted to prove the aetiological role of
oxygen-derived free radicals only indirectly from the side of therapeutic effects.
In our present study we examined [1] whether acute pancreatitis may be
produced through intraductally injected hydrogen peroxide which behaves as
oxygen-derived free radical, and [2] what pathological events appear in com-
parison to the previously described edematous and necrotizing pancreatitis
induced by sunflower-oil [8, 17, 24].

Materials and Methods
Experimental Induction of Acute Pancreatitis

Twenty-two female mongrel dogs weighing between 11 and 30 kg (mean
weight: 17.4 kg) were used. After Droperidol (1.6 mg/kg), Fentanyl (0.03mg/kg),
Atropin (0.025 mg/kg) premedication, the animals were narcotized with sodium-
hexobarbital (20-40 mg/kg). Endotracheal ventilation was maintained by a
mixture of N2 :02in a ratio 3:1, if necessary by 0.5-1% of halothane. Under
sterile conditions through a midline upper abdominal incision 1 g of pancreas
tissue was excised for biochemical examinations. Then, in the angle of the
duodenum and pancreas the duct of Santorini (which is the main pancreatic
duct of the dog) was prepared. The duct was ligated at the side of the bowel,
then cannulated and within half a minute either a solution of 5% hydrogen
peroxide or sunflower-oil or saline was retrogradely injected and finally the
duct was ligated.

As to the retrograde injection, it should be noted that the proposed
pressure of 30 to 37 mm Hg [6-7, 10-11, 29] was insufficient to fill up the
ductal system. More than 120 mm Hg had to be applied. This observation is
identical with experience of others [2-3, 12, 25].

The dogs were divided into four experimental groups depending on the
material injected: Group | (5 animals): 0.35 ml/kg sunflower-oil; Group Il
(8 animals): 0.5 ml/kg sunflower-oil; Group 111 (5 animals): 0.4 ml/kg 5%
solution of HD 2; Group IV (4 animals): 0.6 ml/kg saline; the latter served
as control group.

At the end of the operation a sterile zipper was sutured into the laparo-
tomy wound (Fig. 1). Around the zipper penicillin powder was scattered
and sterile small towel was fixed to the skin in order to prevent wound
infection.
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Fia. 1. Zipper sutured into the laparotomy wound

Observation of the Course of the Disease

Blood samples were drawn preoperatively, at the end of operation and
3 hours after injection. If a sufficient amount of the exudate was formed during
the operation, then samples were also obtained from it. On each postoperative
day the zipper was reopened under sterile conditions in a short intravenous
narcosis. Inspection, excision of the pancreas and obtaining of exudate and
blood samples were done. Only infusion, analgetics and penicillin were given
to the dogs.

The fate of the dogs was mostly followed for 7 days. If they remained
in good general condition, the zipper was excised and the abdominal wall was
closed. If a grave infection of the abdominal cavity was observed, they were
sacrificed.

The following laboratory determinations were made from the tissue and
blood samples:

From the blood samples: amylase by the Phadebas method [5]; thio-
barbituric acid (TBA) reactive materials, mainly malondialdehyde (MDA) by
the method of Placer [28]; reduced glutathione (GSH) by the modified Sedlak
method [38].

From tissues: MDA and GSH. Moreover, superoxide dismutase (SOD) by
the method of Misra and Fridovich [23].

From exudate: amylase, MDA and GSH.

A part of the tissues were embedded in paraffin, stained with haema-
toxylin-eosin for light microscopic examinations. Paired «-test was used for
statistical analysis.
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Results

Morphological Alterations

Through the applied methods we were able to induce pancreatitis which
was characteristic of the whole group.

In Group Ill, on the first day after the operation a medium-degree
edematous pancreatitis could already he observed with scattered peripancreatic
adipose tissue necrosis and significant production of exudate. Whereas in
Group | edema of high degree and many small focal necroses were found.
Animals of Group Ill survived and one animal died in Group | on the
third day.

The most severe alterations were found in Group Il. Already, at the end
of the operation a significant edema developed in the area of the pancreas
and on the next day a mass of bloody exudate and extensive adipose tissue
and parenchymal necrosis were found. Seven out of eight animals died on the
2nd-3rd day after operation.

It is noteworthy that in control Group IV, only mild edema developed
and occasionally a little exudate occurred; all the animals survived.

Table 1 summarizes both the severity of pancreatitis and the exten-
siveness of the necrotic area in all the groups.

Table 1
Scale of severity Area of necrosis
Group | + + 4+ 30-36
Group 11 ++ + + 90-95
Group 11 +4- 2-5
Group IV + 0

-f- only mild edematous signs; -|“4_severe edema, moderate
accumulation of leucocytes; +-[-+ numerous necrotic cells;
—+——+—1-total necrosis

Biochemical Examinations (Figs 2-4)

The blood amylase level acutely increased in all cases, to the greatest
extent in Group 111, moderately in Group IV. The earliest maximal increase
was found in Group Il (3 hours after the operation). From the 2nd-3rd day
the amylase content began to return to the original level in all groups. Amylase
concentration of exudates was always higher than that of the blood. The
increase and decrease of blood amylase level show no correlation with the
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Fig. 2. Changes of biochemical parameters in Group |. Alterations of tissue GSH, SOD

and MDA contents in comparison to the normal, expressed in per cent deviation. The

MDA and GSH content of the exudate cannot be compared to normal values for lack of

data, for this reason 1.0 OD/g value was considered to be 100% at the representation.

n — number of cases; *— 0.02 < p < 0.06; ** — 0.01 < p < 0.02; *** — 0.001 < p <
0.01

severity of inflammation. After some days nearly normal levels could be found
in some cases despite the severe alterations described [39].

The contents of MDA and GSH did not change in the blood.

The tissue MDA increased especially in Group Il but not in Group IV.
In Groups | and Il1, it remained at a relatively higher level. The decrease
of tissue GSH and SOD was temporary in Group Il and considerable in
Group II. In Group | the GSH and SOD contents increased again, but did
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GSH or SOD

Control 45' 3h 1st day 2nd day 3th day 4th day 7th day t
n=8 8 8 8 3 2 1 1

Fig. 3. Changes of biochemical parameters in Group |1l
(For Explanation see Fig. 2)

not reach the original level. In Group IV these parameters did not change
significantly.

The changes in the MDA content of the exudate showed parallelism with
that in the tissue, but they were always less. The highest levels were found in
Groups | and I11. The GSH concentration of the exudate was low in all cases.
We cannot refer to the presence or alteration of SOD, because the massive
occurrence of blood and cellular debris in the exudate made the measurements
uncertain.
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GSH or SOD

amylase

Fig. 4. Changes of biochemical parameters in Group 111
(For explanation see Fig. 2)

Discussion

On the basis of literary data and our original work, it can be suggested
that the free oxygen radicals play some role in the pathomechanism of acute
pancreatitis, which seems to he important and/or they can unfavourably in-
fluence the induced tissue damage processes. For methodological reasons, our
experiments could not provide direct evidence whether the production of free
radicals had been the primary cause of pathological alterations, we only suc-
ceeded in verifying that the applied H2 2, which also appears as oxygen-
derived free radical, is suitable for inducing pancreatitis. On the other hand,
the results verify that the MDA, which is one of the degradation products of
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polyunsaturated fatty acids formed from the membrane system, shows a
regular increase in the course of experimental inflammation. At the same
time, the level of SOD, which is a ubiquitous scavenger enzyme and the con-
centration of GSH which is also an available scavenger thiol compound,
decrease. The data refer to the possible role of oxygen-derived free radicals.

The daily changes of tissue biochemical markers require explanation. In
the case of acute pancreatitis induced by H2 2 solution a moderate gradual
increase of the MDA content can be noted. To understand the events, it has
to be taken into account that a part of the MDA is shifted to the exudate.
On the other hand, a “healing phase” follows the acute processes with a
decrease in edema and an improvement of local blood-flow. GSH temporarily
diminishes, then returns to the initial level. The level of SOD shows similar
alterations. These data indicate that temporary membrane damages occur,
nevertheless, the locally available and “transported” scavenger compounds
are able to mitigate the aggression of peroxidative materials which behave
as “free radicals”.

In the case of pancreatitis induced by sunflower-oil, probably different
events are observable. Damage of cellular elements and membrane systems is
very profound; lower sunflower-oil doses cause similar pancreatitis seen after
H2 2 injection, MDA increases, however, more perpetually, GSH and SOD
hardly decrease. Applying higher doses, the rise of MDA is very significant.
From the third day on an apparent decrease can be found, which has an alter-
native explanation. A few of the animals perished, thus pathognomonic meas-
urable data were not available. Moreover, the process of necrosis in the sur-
viving animals is advanced, accordingly a “characteristic” structural material
excised from the pancreatic tissue from which MDA would have been origi-
nated, is not present any more because of the total necrosis. Increased diminu-
tion of GSH and nearly complete disappearance of SOD are unambiguous.

All these indirect data suggest that in the course of acute pancreatitis
the oxygen-derived free radicals may play a certain role. The pathomechanism
is not completely clear [15, 22, 26, 32, 41]. In severe cases, where extensive
microcirculatory disorders have to be reckoned with, the explanation is rela-
tively easy. In ischaemic-hypoxic tissues univalent reduction of molecular oxy-
gen continuously induces the production of free radicals, which — attacking
the lipid structures of membranes — inhibit DNA synthesis, inactivate the
SH groups of membrane-bound enzymes, and damage the lysosome releasing
enzymes which commit “cellular suicide” (lipases, hydrolases, proteases, beta-
glucuronidase, etc.). Explanation is more difficult in cases of edematous pan-
creatitis, where probably no durable blood-flow disorder is present, although
the acute edema may limit the microcirculation in circumscribed areas and
can produce local hypoxia. Perhaps this can explain the changes of biochemi-
cal markers of tissues excised in a random way. Since not only the local enzyme-
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system, but also other defensive compounds in the microcirculatory system
are available for tissue protection, the reversal of the decrease of the GSH
and SOD contents can gain a real explanation. On the other hand, mainly at
the boundaries of the inflammatory or necrotized tissue and the intact or
healing areas, the infiltration of leukocytes has to be taken into account by
which the presence of radical reactions is evident [31]. This theory has been
confirmed by Guice and Sanfey [14, 36], i.e. the application of some scavengers
(SOD, catalase, allopurinol) had protective effects. At any rate, the patho-
genetic role of free radicals is not completely clarified. Controversies exist in
the evaluation of scavenger effect. It seems to be without doubt that the
scavenger compounds reduce the edema formation but hardly alter other
features of severe pancreatitis [33]. To reconcile the divergences and to extend
our findings, further experiments with artificial scavengers are going on.
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Charakterisierung der experimentellen akuten Pankreatitis im Spiegel
der Reaktionen der freien Sauerstoff-Wurzeln

D. Kelemen und B. Torok

Bei Hunden wurde durch retrograde Tnjizierung einer 5%igen Hydrogenperoxyd-
Losung und Speisedl akute éddematdse und nekrotische Pankreatitis herbeigefiihrt. Mit
Hilfe eines in die laparotomische Offnung eingenahten ReiBverschlusses wurde der Krank-
heitsverlauf taglich registriert. Kontrolliert wurden die chronologischen Anderungen der
Marker der Reaktionen der freien Sauerstoff-Wurzeln, Malondialdehyd- und Glutation-
konzentration des exzidierten Pankreasgewehes und des Bauchhdhlenexsudats sowie der
Superoxyd-Dismutase-Gehalt in den Geweben, auRerdem fand auch lichtmikroskopische
Analyse statt. Bei ddematdser Pankreatitis 148t sich eine reversible Membranlésion
beobachten, bei den nekrotischen Formen weist die Anderung der biochemischen Marker
aufeine definitive, irreversible Membran- und Zellschédigung. Die ermittelten Ergebnisse
scheinen die akzessorische Rolle der freien Sauerstoffwurzeln bei experimenteller akuter
Pankreatitis zu verwahrscheinlichen.

XapaKTepncTUKa 3KCMEPVMEHTA/IbHOFO OCTPOr0 MaHKpeaTuTa
B 3epKasie CBOGOAHbIX KMUC/IOPOAHbIX pajuKasioB

4. KEJIEMEH un B. TEPEK

ABTOpbI BbI3bIBa/IM Y COGAK OCTPbIA OTEUHbI U HEKPOTUYECKUIA MaHKPeaTUT PeTporpas-
HbIM MHTPaJYKTaNbHbIM BBeAeHWEM 5% pacTBOpa Mepekucy BOAOPOAA U PacTUTENbHOMO Macna.
BluuTas nocie nanapatoMun B 0TBEPCTUE MOJTHUS MO3BOJISANA €XEHEBHO NMPOC/EXMBATL Teue-
Hvie 60M1e3HK. TpK 3TOM KOHTPONMPOBa/IM U3MEHEHNSI BO BPEMEHW MapKepoB CBOGOAHbIX KUC/O-
POAHLIX PaaMKanos (KOHLEHTPaUMs MaloHAuabAeria 1 raioTaTMoHa B 3KCLMHAMPOBAHHON
MaHKpeaTU4eckoll TKaHM U1 B 3KccyaTe GPIOLLHOM NOMOCTH, BTaKXKe COAepXKaHWe CynepoKMCHOI
OV3MyTasbl B TKaHAX), [eNajM TaKXe aHanu3 Moj CBETOBbIM MWKPOCKOMOM. [lpy OTEeYHOM
naHKpeaTuTe HabMiofaeTcs 06pPaTVMOE MOBPEXAEHWe MeMOpaHbl, NPV HEKPOTUYECKONR (hopmMe
“3MeHeHUe BUOXMMUYECKMX MApKepOB YKasbiBaeT Ha AeMHUTMBHOE HeobpaTMMOe MOBpeX[e-
HYe MeMOpaHbl, UM Xe KNeTKU. MonyUeHHble pe3ynbTaTbl MO3BONSIOT JyMaTb O [06aBOYHON
ponu, KOTOPYI0 MrparoT CBOGOAHbIE KUCMOPOAHbIE pafuKaibl B 3KCMEPUMEHTAILHOM OCTPOM
naHKpeaTuTe.
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Preserved Tendon Grafts in Reconstructive
Hand Surgery: a Review

L. VAMHIDY1, B. Strauch2 and V. BIRO1

1Department of Traumatology, 1st Department of Surgery, University Medical School

of Pécs, H-7643 Pécs, Ifjusdg u. 13., Hungary and 2Department of Plastic and Recon-

structive Surgery, Albert Einstein College of Medicine and Montefiore Medical Center,
111 East 210th Street, Bronx, New York, USA

(Received: March 30, 1989)

The authors discuss the use of tendon grafts, primarily in flexor tendon
repair, a problem not yet satisfactorily resolved. Criteria for successful non-auto-
genous tendon grafts are presented, with interest focussing on the immunologic
antigenicity of the grafts and the physiologic properties and processes of tendon
regeneration. Methods for preserving tendon grafts, including freeze-drying and
the use of various chemical agents, are compared and recommended, as well as
methods for managing tendon grafting procedures. Questions remaining to be
answered in the area of preserved tendon grafts are raised, with suggestions for
some answers and avenues for future research. Possibilities for wider clinical
applications of the procedure are supported and discussed as well.

Restoration of the flexor tendon system after tendon injury within the
digital sheath still remains a major problem in hand surgery. For digits that
are classified pre-operatively as being in poor condition [5], that is, badly
scarred, having residual joint stiffness, or with severe bone and soft tissue
damage [7], the outcome after repair is disappointing; this applies as well to
reconstruction for salvage of a failed flexor tendon repair. Single-stage recon-
structive techniques are lacking for the treatment of these injuries, and the
most widespread method available and accepted is a staged flexor tendon
reconstruction [6, 7, 11-14, 16, 37, 38, 40, 41, 53].

There are numerous methods described in the literature for staged flexor
tendon reconstruction, all of which require the use of a free graft that is usually
a free autologous tendon graft; an obvious consequence of using autogenous
tendon as a transplant is loss of function in the donor unit. Fortunately, there
are various sources for tendon grafting that are not critical for function, and
their use does not significantly affect the donor site.

The palmaris longus and plantaris tendon are often utilized, although
not consistently [20, 43]. The extensor tendon of the third toe or the extensor
indicis proprius are also available. Nevertheless, the most notable disadvantage
of these tendon grafts is the mechanical difference between these tendons and
the flexor tendons [19, 31]. In addition, the supply of expandable autogenous
tendons is limited, and their utilization involves prolonged operating time.
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Solutions to the problems mentioned have involved two main approaches:
1) the use of artificial tendons to replace damaged flexor tendons; and 2) the
use of homo- or heterograft, with or without preservation.

Synthetic tendon prostheses have expanded the scope of tendon surgery.
The active gliding prosthesis developed by Hunter and Jaeger is a suitable
method for flexor tendon reconstruction, but still requires a tendon graft in
a second stage [22-24]. There have been other promising attempts to develop
permanent tendon implants [27], but more detailed studies are necessary for
wider clinical applications. Further studies of synthetic implants have involved
experimenting with new materials similar to tendon tissue; however, despite
a few encouraging results, no such material is currently available [18].

The other approach to replacing a severely damaged tendon involves
the use of some type of homo- or heterologous tendon graft. The concept of
applying non-autogenous tendon graft has persisted in the literature since
1882 [4]. In the last 30 years, there have been many reports about the applica-
tion of various forms of homo- or heterograft. These have been mainly experi-
mental, but there are a few reports of clinical applications of these grafts as
well [1-3, 8, 10, 17, 21, 25, 26, 28-31, 34, 36-38, 42, 44, 45, 48-52].

Any non-autogenous tendon graft used in reconstructive hand surgery
must satisfy the criteria established by McMaster and colleagues [31]: the
applied graft should be neither antigenic nor carcinogenic; it should be easily
incorporated by the host and should function for the lifetime of the host; it
must simulate the mechanical properties of the original part; and it should
be easily stored and implantable.

A primary question in transplanting homologous or heterologous tendon
graft concerns the immunologic antigenicity of these tendons. Tendon tissue
is a relatively hypocellular structure [13, 32] containing mostly mature col-
lagen. Although there is little doubt that soluble collagen may be species-
specific and possess an antigenic character, most data prove that insoluble
mature collagen is not antigenic [31, 37, 38, 48]. Peacock and co-workers
indicated that collagen can be considered a freely transplantable material,
and that transplantation is possible without significant immunologic reac-
tions [35]. Several authors have described lymphocyte infiltration and enlarge-
ment of regional lymph nodes, caused by the donor cells, but the antigenicity
of these cells does not appear great enough to induce a second-set rejection
[29, 38, 48-52]. Moreover, the antigenicity of donor cells may be reduced by
immunoreactive management [33, 49].

Another consideration is the incorporation of a non-autogenic tendon
graft by the host. There is no doubt that a homo- or heterologous tendon graft
may serve only as a trellis for tendon regeneration [3, 37, 38]. There appears
to be little consensus about the fate of a fresh homograft: Ashley and others
[1-3] have suggested that fresh homografts undergo necrosis and fragmenta-
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tion, while Peacock and his followers have used unpreserved human grafts
one day following a patient’s death, with successful results [17, 21, 36, 38].

Descriptions of other properties and outcomes of transplanting non-auto-
logous graft are similar throughout the literature, and there are few significant
differences noted in reports of tendon grafts preserved by various methods [2,
8, 10, 29, 34, 48, 49, 61].

After one week, the grafts appear edematous and thickened, and micro-
scopically reveal infiltration by polymorphonuclear leukocytes and lympho-
cytes. The nuclei of the grafted segments disappear or their staining is paler.
Collagen structure seems almost normal. After three weeks, leukocyte and
lymphocyte infiltration decrease, fibroblastic activity originating from the
surrounding tissue increases, and capillary proliferation can be seen, especially
at the tendon junctions.

The collagen fibres of the grafted tendon appear to be continuous with
the fibres of the host tendon, and some tenocyte-like cells are present in the
grafted tendon. After three months, the grafted tendon is microscopically and
macroscopically similar to the normal tendon, except that the amount of
tenocytes is less than in normal tendon, and focal infiltration of lymphocytes
is still present. After six months and one year, the appearance of grafted and
normal tendon is very similar, and microscopically almost indistinguish-
able [51].

The previously described healing process in a non-autogenous tendon
graft is very similar to an autologous graft [39, 40], except that the former
seems slower and is accompanied by a decreasing infiltration of leukocytes
[29, 51]. Re-cellularization takes place from both ends of the graft and the
surrounding tissue as well. It is not clear whether the original collagen struc-
ture of the graft remains intact or is rebuilt, partially or totally, by the host
[28, 29, 37, 38, 40, 46, 47].

Transplantation of a non-autogenous tendon graft can be carried out
either with or without preservation. Although Peacock described successful
transplantation of homologous composite tendon grafts stored at 4 °C, this
method has numerous disadvantages. Harvesting of the grafts must be done
in the operating room, under the same conditions as any other operative
procedure, and the risk of contamination is higher than with the use of other
preservation methods.

A freezing-drying technique will eliminate most of these disadvantages:
storing a freeze-dried graft is quite simple; storage time is unlimited; and
utilization of these grafts is relatively easy [8, 42, 52]. The main disadvantage
is the high cost of this procedure.

There are various ways of preserving tendon grafts using chemical agents.
One of the most common methods of preservation is the use of a mercurial
solution, Cialit [25, 26]. Other authors prefer the use of beta-propriolacton
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[28, 46, 48, 61]. Additional experimental methods have been described, such
as preservation in alcohol, formalin vapour, and other materials [1, 10, 45].
Recently, preservation of a tendon graft with the chemical agent glutar-
aldehyde meets almost all the criteria mentioned above [9, 31, 49, 50].
The use of X-ray irradiation has similar effects, but is not as inexpensive
[23, 45, 46].

All preservation methods utilizing chemical agents provide good sterility,
ease of storage, and are inexpensive. In addition, some agents have the added
advantage of diminishing transplant antigenicity. Currently, it is unclear
whether the focular lymphocyte infiltration is caused by the antigenicity of
the graft, or is a late result of the preservation method used.

Preserved grafts must also fulfil certain mechanical criteria [43]. Recent
studies have shown that the tensile strength of grafts preserved in glutaralde-
hyde or freeze-dried is similar to that of autogenous tendon grafts [31, 52].
Unfortunately, the anastomosis between the host and the preserved graft was
found to be weaker in the first three weeks than with the use of an autograft;
however, greater similarities subsequently appeared [52]. This suggests that
when using preserved grafts in clinical application, more intensive postopera-
tive physiotherapy might positively affect the tensile strength of such pre-
served grafts.

In addition, all of the experimental data and some clinical observation
have indicated that a preserved graft can function in the host, similarly to
an autograft, although with the preserved graft, scar formation around the
tendon anastomoses is greater than with the autograft [2, 10, 31, 42, 50-52].

Although there have been numerous encouraging experimental attempts
to use preserved tendon grafts, clinical applications have remained limited,
predominantly to Europe and Asia. Iselin, Jozsa, Liu, and Salamon [25, 26,
28, 30] have reported the clinical use of preserved tendon graft, with good
results comparable to the transplantation of autologous tendon. Peacock,
Eurlow, and Hueston have also described good results, using homologous com-
posite tendon grafts for salvage of badly damaged digits. The latter results
are especially promising, as the methods used assure the transplantation of an
intact gliding surface as well, and provide the possibility for a one-stage
reconstruction [11, 29, 50].

Impediments for general clinical use of the technique are socio-ethical
in some parts of the world [9], but using heterologous grafts, as is done in
other medical procedures [15], might obviate socio-ethical objections.

Although further experimental studies are necessary, it appears that
the homologous graft is a useful procedure. Grafts can be taken from fresh
cadavers, maintaining the criteria mentioned above. Although most of the
preservation methods provide simultaneous sterilization, it is not recommended
that donors with histories of hepatitis, syphilis, AIDS, or cancer be used. With
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some preservation methods, such as beta-propiolacton or Merthiolate, routine
bactériologie cultures must be done later.

It seems most unlikely that a tendon prosthesis will be found to meet
all the criteria described. Still, all available information establishes that the
use of a homologous tendon graft can be clinically applicable and may be a
useful substitute for an autograft [25, 29, 37, 41, 49-51]. A tendon homograft
is applicable not only for flexor tendon reconstruction, but for other areas of
reconstructive hand surgery such as ligaments or pulleys [9].

In summary, the authors believe that the tendon homograft is a useful
technique, comparable to others, in reconstructive hand surgery of selected
cases. Through its use, the arsenal of the hand surgeon is enlarged. Further
investigations are necessary to provide answers to questions that remain:
for example, whether a heterograft can be found that can promote the devel-
opment of a “bioprosthesis”. This would indeed be applicable to a large range
of clinical problems that currently exist in reconstructive hand surgery.
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Verwendungsmdglichkeiten der konservierten Sehne
in der Handchirurgie. Literarischer Uberblick

L. Vamhidy, B. Strauch* und V. Brno

Die Verwendungsmdglichkeiten der konservierten Sehne werden mit besonderer
Rucksicht auf die Wiederherstellung der Beugungssehne — auf ein bis heute noch nicht
definitiv geldstes Gebiet — Uberblickt. Beschrieben werden die gegenliber dem Konservin
gestellten Anforderungen, besonders die Fragen der Antigenezitdt und es wird auch der
ProzeRR der Sehnenregeneration im Falle einer konservierten Sehne beschrieben. Die ver-
schiedenen Konservierungsverfahren — Lyophilisation, verschiedene chemische Metho-
den — werden verglichen und die Kriterien der Behandlung der Konservsehnen bespro-
chen. Im Rahmen der Erladuterung der Verwendungsmdoglichkeiten der Konservsehnen,
werden zahlreiche, weitere Forschungen beanspruchenden Fragen berlhrt. Fir die Zu-
kunft wird eine weitlaufigere Anwendung der Konservsehnen empfohlen.

BO3MOXHOCTM MPUMEHEHUS] KOHCEPBUPOBAHHOIO CYXOXW/NSA
B XUpYypruu

n. BAMX1AW, b. WTPAYX n B. BUPO

ABTOpPbl PaccMaTpuBalOT BO3MOXHOCTU MPUMEHEHUS] KOHCEPBUPOBAHHOIO CYXOXWus,
0CO6EHHO B 06/1acTV BOCCTAHOB/IEHWUS CrU6GATeNbHOrO CYXOXUNWs — B 06/1acTU, NpoGnemsbl
KOTOPOi HeNMb3s CYWTAaTb MOJHOCTbIO paspelieHHbIMU. 3HAKOMAT ¢ TpeGoBaHMAMMW, Mpeabs-
BNSEMbIMW K KOHCEPBUPOBAHHOMY CYXOXWUIO, BbIABMTas Ha NepBblii NaaH BONPOCHI aHTUTEH-
HOCTW, U OMUCLIBAIOT MPOLECC pereHepalnm B cayyae KOHCEPBUPOBAHHOTO CYX0XUNUA. CpaBHU-
BalOT pasfMyHble MeToAbl KOHCEPBUPOBAHUS, KaK, Hanmpumep, BbICYLWWBaHWE B 3aMOPOXEHHOM
BUAE, W Pa3NyHble XUMUYECKMe METOAWKMU, 06CYXKAAT KpUTepum o6paboTKu KOHCEPBUPOBAH-
HbIX CYXOXWUNUiAi. 3aTparuBarT BOMPOCHI BO3MOXHOCTW MCMONMb30BAHMS KOHCEPBUPOBAHHbIX
CYXOXWNWIA, a Takxe MOAHUMAIOT MHOTUE BOMPOCHI, KOTOpble TPeGyT NpoBefeHUs AanbHeii-
WUX UccnefoBaHuii. ABTOpbI PeKOMeHAYIOT B 6yayliem Gonee WMPOKO NMPUMEHATbL KOHCEPBUPO-
BaHHble CYXOXUNUS.

* Professor and Chairman, Department of Plastic and Reconstructive Surgery.
Albert Einstein College of Medicine and Montefiore Medical Center
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“Second-Look” Operations in Patients
with Colorectal Tumour

L. Molnar, l. Koves, l. Besznyak and Gy. Liszka

Department of Surgery, National Cancer Institute, H-1125 Budapest, Rath Gy. u. 79.,
Hungary
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The diagnostic problems of métastasés and recurrences in colorectal tumour
patients are reviewed. The question and indications ofrelaparotomies are discussed
in detail. The results of relaparotomies made for tumorous and nontumorous
indications at the Department of Surgery of the National Cancer Institute are
reported.

In tumour surgery recovery is verified only by the time factor. There
may be a possibility of recurrence or metastasis formation even after the
seemingly most radical operation. The attending physician thus cannot be
sure about recovery for years. It is well known that metastasis and recurrence
appear in 80% of the cases within a period of two years [4, Il, 22], as also
that recurrences can be found in 15 to 50% of the cases following seemingly
curative operations [3, 6, 19, 20, 24]. There are controversial opinions as to
the second operation : according to the various authors operability is estimated
at 8to 60% [2, 7, 8, 9, 13, 18, 24].

Solution to the question how recurrence or metastasis formation can be
detected as early as possible has been sought for years. The patient’s recovery
or the prolongation of his survival can only be secured by the early detection
and removal of recurrences or métastasés. A procedure was developed by
Gilbertsen and Wagensteen as early as in 1948, which was called second-look
programme. Some time after radical operations made because of colorectal
tumour according to a schedule, a second operation was also made. Thus 10%
of relaparotomized patients could be cured. Based on this, the introduction
of the second-look programme into tumour surgery was suggested. This pro-
posal has caused many debates, and second-look operations performed accord-
ing to a programme have not become extensively used in tumour surgery for
various reasons.

Solutions are invariably being sought by oncology for the early detec-
tion of recurrences and métastasés. In this field some progress has been made
by learning about and regularly examining tumour markers. It was established
that the elevation of the CEA value may call attention to the presence of a
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recurrence or metastasis. In such a case the patient must be thoroughly
examined and in the case of tumour operation can be indicated [21]. Diffi-
culties may occur if the CEA value is increased, however, the result of the
examination is negative. The question is whether it suffices to observe the
patient very carefully or the relaparotomy should also he performed [17, 20].
The confidence level of CEA tests is, according to various authors, 50 to 70%.
This can partly be attributed to the diversity of examination methods and
partly to the fact that it is not sure that such an amount of antigens is aro-
matized by the metastasis that it would be detectable.

In view of this single information, it is difficult to recommend an opera-
tion. The position of the attending physician is facilitated also by computed
tomography (CT), sonography (US) and the endoscopic examinations.

Recurrences and métastasés, could be detected by CT also in relatively
early cases. Naturally, neither this examination is 100% safe. False-positive
results can be particularly found in assessing lymph node métastasés. In rectal
carcinoma, the appearance of local recurrence is estimated at 12 to 18% by
the literature [10]. On suspicion of recurrence based on the clinical symptoms,
the recurrent tumour is in general large, reaching a diameter of 3 cm. Already
an even smaller, that is 1.5 cm tumour, can be detected by CT. By this method
the tumour recurrence, when invasion into the neighbouring organs is still
not verifiable, is estimated as being of a degree of severity of 1 In a 2/a-degree
of severity, this can already be detected and in degree 2/b the tumour invades
also the bony wall of the pelvis. In degree 3 local recurrences are also associated
with distant métastasés [16]. On the basis of the literature, CT is indicated
within three months of the operation for establishing the status [23]. Control
examinations must be performed more frequently mostly in the first two years,
because about 70% of local recurrences appear during this time [12]. Accord-
ing to our present knowledge, CEA tests are more sensitive for local recurrences
than CT.

Often it is not enough to perform CT for establishing a safe diagnosis,
but it is also necessary to carry out needle-biopsy under sonographic control.
The diagnostic value of this method is fairly good in liver métastasés, its sen-
sitivity and specificity range between 83 to 89 and 93 to 94%, respectively
[1, 5, 14].

By CT studies, first of all intraabdominal métastasés can be detected.
Concerning the patient’s control, they are to be preferred to X-rays because
they do not expose the patient to radiation. According to overall data of the
literature, the confidence level of the method ranges between wide limits,
i.e. 75to 90%. This is due to the fact that diagnostic possibilities are not
equally good in the individual abdominal regions. The best results can be
achieved in the métastasés of the lumbar chain of retroperitoneal lymph nodes,
while in the iliac regions these values are by about 10% more modest [15].
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Fig. 1. CT scan of local (sacral) recurrence

Diagnostic problems arise because the enlarged lymph node detected by the
examination is not always a metastasis.

The same is true to the opposite: small métastases, still not changing
the size of lymph nodes can be assessed to be negative by sonography. The
sonographic scan of an enlarged lymph node can also be obtained if the closely
arranged lymph nodes of normal size are visualized by the sonograph as an
enlarged structure, because the minor lymph nodes are below the resolution
capacity of the equipment (Figs 1, 2).

The regular endoscopic examination helps in detecting local recurrences
and reoperation can be made. In our department patients having undergone
colorectal operations for tumour are regularly controlled at half-year intervals
by endoscopic examination.

During endoscopy, either hiopsy or cytological study can provide accu-
rate data on the presence of recurrence or metachronous tumour. The value
of biopsy and cytology should be emphasized, because the macroscopic picture
does not always yield a reliable result due to the anatomical deformation.
It would be ideal if all patients operated for tumour could be regularly con-
trolled by CT and sonography.

Special attention should be paid to the questions of the liver métastasés
of colorectal tumours.

In the case of liver metastasis, further management is determined by
whether there is any other tumour propagation in the organism, or where and
in what number the changes occur in the liver. For detection of liver metastasis,
laboratory tests, CT, sonography, liver scintigraphy and occasionally angio-
graphy are of benefit (Figs 3, 4, 5, 6).
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In concert with the views of several authors, of the laboratory tests,
primarily CEA, alkaline phosphatase and the sonographic liver function tests
may raise the suspicion of liver métastases. CT may, however, give a more

Fig. 2. Sonographic scan of retroperitoneal lymph node

Fig. 3. Sonographic scan of liver metastasis
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reliable diagnosis and this can also be promoted by liver scintigraphy. In the
case of solitary métastasés or those involving one lobe, relaparotomy should
be performed. In multiple métastasés involving both lobes, actually there is
no question of radical operation. In these cases, however, the introduction of
a Porth-A-Cath cannula for local chemotherapy can be useful. If tumour méta-
stasés occur also elsewhere (the retroperitoneum or lymph nodes, etc.), then
even the introduction of the cannula seems to be superfluous.

Fig. 4. Ultrasonogram of liver metastasis

Fig. 6. Scintiscan of liver metastasis "Al? view)
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Fig. 6. Scintiscan of liver metastasis (lateral view)

Review of our Own Material

“Second-look” operations in colorectal tumour patients were made at
the Department of Surgery of the National Cancer Institute during the 10 years
between 1976 and 1986 in 97 cases, with non-tumorous indication in 26 cases
(hernia, preternatural anus, obstruction, etc.) and with indication of tumour
in 72 cases.

The CEA values of our 72 patients reoperated because of tumour were
as follows: they were normal in 10 cases, elevated in the remaining ones, of

Table 1
Second-look operation for non-tumorous indication (n = 25)
Time elapsed between

the first operation No. of cases Negative Operability Inoperability
and reoperation

Less than
1 year 12 10 1 |
2 years 4 4 — —
3 years 4 3 — 1
6 years 4 4 — —
7 years 1 1 — —
Total no. of cases 25 22 1 2

In 3 out of the cases operated with non-tumorous indication (12%) tumour
was found in 3 cases and they were inoperable. In 16 cases the operation was
indicated by abdominal hernia, in 7 eases by preternatural anus and in 3
cases obstruction.
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Table 2

Second-look operations with tumorous indication (n = 72)

Time elapsed between first iati OBA

operation and reoperation No. of cases Operable Inoperable Palliative false-neg.
Less than

1 year 36+3 13 14 6 4

2 years 8 6 3 1

3 years 19+2 11 3 4

6 years 9 4 1 4 1
Total no. of cases 72 33 18 16 10

Completely tumour-free state was found on relaparotomy in d 5 eases.

which 5 were false-positive (no tumour was found). In 9 cases after the eleva-
tion of the CEA values the patients were examined and considered inoperable
in 8 cases (disseminated liver or lung metastasis). In one case the CEA test
was false-positive because no kind of tumorous change was detected by the
examination (Tables 1, 2).

Discussion

The question of relaparotomy, as stated earlier, is not a matter of debate
in the case of positive results. The question is, however, raised by the authors
what is to be done in tumour surgery if the test results are uncertain: should
a second-look operation be made according to programme? The examination
has revealed suspicion of recurrence or metastasis: should relaparotomy be
performed? What is to he done if there is a strongly increased CEA value,
but clinical results are negative ?

Based on our own results, our opinion is as follows. In the case of eleva-
tion of CEA values a detailed examination, in that of negative results, either
very close observation or exploration should be made. With positive results,
or a suspicion of recurrence or metastasis, relaparotomy of the patient should
be made. One relaparotomy involves smaller risk for the patient than an
occasional residual tumour.
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“Second-look”-Operationen bei an kolorektalem
Tumor leidenden Patienten

L. Molnar, |I. Koves, |. Besznyak und Gy. Liszka

Die diagnostischen Probleme der Spatmetastasen und Rezidiven bei kolorektalen

Patienten werden erldutert. Eine ausfiuhrliche Besprechung finden die Fragen und
Indikationen der Relaparotomien. Bekanntgegeben werden die an der Chirurgischen
Abteilung des Landesinstituts fur Onkologie wegen tumordser und nicht tumordser
Indikationen durchgefiihrten Relaparotomien und die ermittelten Ergebnisse.
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«Second-Look» onepauun y 60/bHbIX C KONO-PeKTaNbHbIMU OMYXONSAMU

N. MOJIHAP, UN. KEBELWW, U. BECHAK u Ob. JINCKA

ABTOpbI 3HaKOMAT ¢ Npo61eMaMu AMarHoCTUKN NO34HUX METacTa3oB M PeLuauBoB y 60/b-
HbIX C KOMO-PEKTaNbHbIMU OMyXonsaMu. [eTannsupyoT BONpoC penanapatoMuii U mokasaHuii
K HUM. TTpUBOAAT pe3ynbTaTbl, MOAYYEHHble B XUPYPru4eckoM OTAeneHun MocyfapCTBEHHOrO
OHKONIOTUYECKOT0 MHCTUTYTa B CBA3W C MOBTOPHbLIMW NanapoTOMMUSAMW, MPOU3BEAEHHLIMU MO
noBoAy Onyxofeil M B CBA3W C APYTUMU MOKa3aHUAMM.
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Thoracic Surgery in the Elderly:
Rewiev of 100 Cases
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and J. Candelas

Department of Thoracic Surgery, Hospital Ramén and Cajal,
Carretera de Colmenar Km. 9,100, 28034 MADRID, SPAIN

(Received: May 26, 1989)

One hundred cases surgically intervened due to thoracic pathology between
1977 and 1986 were studied. The ages were equal to or higher than 70 years.
Mean age was 73.13 years (70-91). In 70 cases a neoplastic aetiology existed
(78.67% of primary bronchial carcinoma), while in the other 30 cases the cause
was not neoplastic. In these cases with a high operative risk, a detailed system atic
study before surgery is recommended, which should be treated in the most con-
servative possible way. Although the complication rate was higher than the
average in other groups (p < 0.06), mortality was only 4%, being related, to a
greater or lesser extent—, to the surgery (p < 0.05). In the cases diagnosed as
bronchial carcinoma, a 2-year survival was obtained in 66.4%, 3 years in 49.8%
and 6 years in 25,7%, concluding that an age equal to, or higher than, 70 years
does not represent any contraindication for thoracic surgery.

Introduction

Surgery continues to represent the therapeutic method most useful for
the treatment of bronchial cancer. In recent years, the feared barrier of 70
years, as an age limit to perform a thoracotomy, has been overcome by diverse
groups, and we present here the revision of the problem in 100 patients.

It has been calculated in the United States that the life expectancy of
one having reached 70 years of age as being 13.1 years, and for those of 80
years as 8.2 years, respectively. From this can be deduced that the most
important limiting factor to be considered in these patients, when they are
diagnosed as having bronchial carcinoma, is the tumor itself and not the age
of the patient [1].

Materials and Methods

We revised the casuistics of the Thoracic Surgery Department of the
Hospital Ramén and Cajal in Madrid, finding 100 patients with surgical opera-
tion, of ages equal to, or higher than, 70 years, between 1977 and 1986. The
average age was 73.13 years with a range between 70 and 91 years. Twenty-six
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Table 1

Neoplastic series (Group 1)

Cases %
Bronchial carcinoma 55 78.57
Pulmonary metastasis 6 8.57
Thoracic wall tumours 4 5.71
Mediastinal tumours 3 4.28
Bronchial carcinoid 1 1.42
Condroid hamartoma 1 1.42

Table 2

N on-neoplastic series (Group 11)

QOases %
Pulmonary hydatidosis 10 33.33
Pneumothorax with prolonged leak 7 23.33
Flail chest 5 16.66
Empyema 2 6.66
Interstitial lung disease 1 3.33
Tracheal amiloidosis 1 3.33
Myasthenia gravis 1 3.33
Rib infection 1 3.33
Bullous emphysema 1 3.33
Stab wound 1 3.33

patients were equal to or older than 75 years. There were 85 males and 15
females.

On 70 occasions, surgical intervention was made for an oncological cause
(Group 1) and in the remaining 30 cases for a non-oncological one (Group I1).
Among the causes analysed in Group I, the most frequent was bronchial
carcinoma in 55 cases (epidermoid in 35, adenocarcinoma in 15 and undif-
ferentiated of giant cells in 5), followed by pulmonary metastasis (3 due to
adenocarcinoma of the rectum, 1to breast cancer, 1to thyroid gland cancer
and 1to a lower limb osteogenic sarcoma) (Table 1). In Group Il pulmonary
hydatidosis predominated, followed by spontaneous pneumothorax not resolved
by conservative management (Table 2). It should be pointed out that 30
patients (42.85%) from Group I and 10 (33.3%) from Group Il had some
added pathology, mainly as COPD or gastroduodenal ulcer (Table 3).

The approach most frequently used in Group | was the posterolateral
thoracotomy, the same as in Group 11, but also in the latter axillar thoracotomy
was used in an almost similar proportion (Table 4).
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Table 3
Added pathology
Group | Group 11

Oases % Cases %
COPD i6 22.85 7 23.33
Gastroduodenal ulcer 7 10 4 13.33
Coronary insufficiency 4 5.71 2 6.66
Arterial hypertension 4 5.71 2 6.66
Cerebral haemorrhage 3 4.28 — —
Depression 1 1.42 — —
Dementia — — 1 3.33
Ulcerative colitis 1 1.42 — -
Liver cirrhosis 1 1.42 1 3.33
Intermittent claudication 1 1.42 — —

Table 4
Surgical approach
Group | Gl'OLlp n

Cases % Cases 9%
Posterolateral thoracotomy 59 84.28 15 50
Axiliary thoracotomy 7 10 13 43.33
Cervicotomy 3 4.28 1 3.33
Median sternotomy 1 1.42 1 3.33

In the cases diagnosed as bronchial carcinoma we performed 22 lob-
ectomies (40%), 15 segmentectomies or wedge resections (27.27%) and 14
pneumonectomies (26.45%). Four patients were only explored after thoraco-
tomy (7.27%). The pulmonary métastasés were treated by lobectomy on two
occasions and by segmentectomy or wedge resection in the remaining 4 cases.
The carcinoid and the hamartoma were treated by wedge resection. Regarding
the four tumours of the thoracic wall, two were extracted, being diagnosed as
neurofibroma and osteochondroma, respectively. In the other two cases (meta-
stasis of a liver carcinoma and metastasis of a breast cancer) only a biopsy
was performed. Of the 3 tumours of the mediastinum, 2 were extracted (neu-
rinoma and thymoma) and in the other case only a biopsy was done (epider-
moid carcinoma) (Table 5).

In Group Il segmentectomies or wedge resections of the lung predomi-
nated, followed by cystopericystectomies for hydatidosis (Table 6).

In all patients we carried out a systematic preoperative study, with a
detailed analysis of the respiratory function (spirometry, gasometry, pletis-
mography, determination of postoperative FEVI with a perfusion scanning
with tecnetium-99) and an additional study of the oncological cases with CT
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Table 5
Surgical techniques in the neoplastic series

Cases %
Pneumonectomies 14 20
Lobectomies 24 34.28
Segementectomies or wedge resection 21 30
Exploratory thoracotomies 4 6.71
Tumorectomies 4 6.71
Biopsies 3 4.28

Table 6
Surgical techniques in the noon-neoplastic series

Cases %
Segmentectomies or wedge resections 9 30
Cystopericystectomies 6 20
Fixation of flail chest 6 16.66
Decortications 3 10
Exploratory thoracotomies 2 6.66
Lobectomies 1 3.33
Bullectomies 1 3.33
Thymectomies 1 3.33
Rib resection 1 3.33
Biopsies 1 3.33

and/or mediastinal scanning with gallium-67, besides a bone scanning with
technetium-99. All patients fulfilled criteria of operability and resecability.

The statistical studies were performed by t and C/d-analysis, with Yates
correction in the latter in cases of statistical significance.

Results

We have registered a higher incidence of postoperative complications in
Group | (p < 0.05), that is, in 14 patients in Group | we found 18 complica-
tions (20%), the most frequent being atelectasia, respiratory insufficiency or
auricular fibrillation, a correlation existing between the number of complica-
tions and the degree of the surgery performed (p < 0.05). On the other hand,
in Group 11, the appearance of complications was less, finding 6 complications
in 5 patients (16.6%) (Table 7). Altogether, the average overall index of compli-
cations was significantly higher with respect to a control group integrated by
150 patients operated of diverse ages (p < 0.01).
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Table 7
Complications

Group | Group 11

Oases % Cases %
Atelectasiaes 3 4.28 1 3.33
Respiratory insufficiency 3 4.28 1 3.33
Auricular fibrillation 3 4.28 — —
Wound infection 2 2.86 | 3.33
Pneumothorax 2 2.85 1 3.33
Renal failure 1 142 | 3.33
Gastric bleeding 1 1.42 1 3.33
Haemothorax 1 142 — —
Bronchial fistula 1 1.42 — —
Haemoptysis 1 142 — —

An overall mortality of 4 cases (4%) was registered. Three of them were
in Group | and one in Group Il. In two, the cause of death was respiratory
insufficiency after the performance of a right pneumonectomy and an upper
right lobectomy, in both cases due to a bronchial epidermoid cancer. One
patient, only explored, diagnosed of bronchial epidermoid carcinoma, died
postoperatively due to an haemoptysis. Another case, after a car accident,
who needed a fixation of his flail chest, died postoperatively due to renal
failure. Mortality was not higher in patients older than 76 years, in comparison
with those of ages between 70 and 74 years. In patients treated by segment-
ectomy or wedge resection, there were no deaths, in comparison to those in
whom it was necessary to use a more extensive procedure (p < 0.05).

The actual survival in patients operated for carcinoma of the lung over
than 70 years was 66.4% at 2 years, 49.8% at 3 years and 25.7% at 6 years
(Fig. 1). In lung metastasis we had one survivor at 3years in a patient operated

Fig. 1. Actual survival in patients operated for lung cancer over 70 years
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for metastasis of a carcinoma of the rectum, while the other two cases of the
same aetiology are in good state two years after surgery. The case operated
for a thyroid gland carcinoma metastasis lived for 6 years and the one for
breast cancer, died 18 months after surgery, while the case with metastasis
of an osteogenic sarcoma died 20 months later.

The patient with epidermoid carcinoma of the mediastinum died after
8 months despite a management with chemotherapy and radiotherapy. The
case diagnosed as metastatic hepatoma of the chest wall died after 5 months
and the patient with breast cancer died after 14 months. The cases operated
upon with non-malignant aetiologies had no recurrences, while 4 died due to
intercurrent causes.

Discussion

Patients older than 70 years can develop bronchial cancer, especially
the epidermoid type, which can grow more slowly than in younger patients.
However, on other occasions, it is deduced that the doubling time does not
differ from other group of patients [2]. From that we can therefore, conclude
that the staging of these tumours should be the most precise, particularly
taking into account the high operative risk of these patients, so the number
of exploratory thoracotomies must be reduced [3].

Thanks to the improvement, in recent years, of surgical procedures,
anaesthetic techniques and intensive care units, the operative risk for these
patients has been decreased. Yellin [4], established the possibility of death
in the 80s, after a thoracotomy for bronchogenic carcinoma for patients over
70 years inferior to the risk of younger patients in their 60s and 70s.

Gaillard [5] defends that contraindications for the performance of a
thoracotomy in a patient over 70 years should be the same as for other groups
of patients of whatever age, being the greatest operative risk induced by the
degree of cerebral arteriosclerosis, which may on occasions limit in a decisive
manner the collaboration of these patients in the postoperative period.

Keagy [6] recommends anticipating complications, the same found by
us, which appear more frequently than in younger groups, and can in certain
cases compromise the patient’s life. For this they advise an early incorpo-
ration in the postoperative period and an intensive physiotherapy, which
prevent further complications, mostly in patients with frequent added pa-
thologies [7].

The most important complications that can occur in these elderly patients
appear in the form of respiratory insufficiency, ventricular arrhythmias, on
occasions difficult to control, or congestive cardiac insufficiency, which in our
study are related to the degree of the aggressiveness of the surgery. As to
complications called minor, which can at times, particularly in these people,
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become important, we can refer to the appearance of a prolonged air leakage,
postoperative atelectasia or auricular fibrillation [8].

Weiss [9] and Higgens [10] showed arduous defences of the age factor
as limiting surgery in patients older than 70 years, based on a high operative
mortality, which was nearly 20%.

Since 1980 and as concluded from our own results, which are in agreement
with those of Ginsberg [11], the operative mortality is between 4% and 7%,
thanks to the increased practice of more conservative procedures [12].

Similar to Kirsh [13], we have found similar results in 5-year survivors
as those referring to patients of other ages. Breyer [8] refers to a 27% 5-year
survival, which is between 13% for pneumonectomies and 42% for segment-
ectomies, similar to the 25.2% found by Wapler [14] for the group of the Marie
Lanelongue, with 25.9% for lobectomies and 22.2% for pneumonectomies.
Roeslin [15] on the other hand, refers to a lower survival and found a 21.3%
rate at 5 years for patients of ages ranging between 65 and 69 years, and only
14.6% for those older than 70 years.

These results support the assumption of Thompson [16], who found an
average survival of only 7% at the end of the first year, in patients older than
70 years who could not be extirpated of their tumour. In this way, surgery
continues nowadays to be the only therapeutic method that can be curative
on certain occasions for these patients, although in cases with a higher opera-
tive risk, we can obtain acceptable results in both neoplastic and non-neo-
plastic pathology [17, 18].
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Thoraxchirurgie bei bejahrten Patienten anhand von 100 Féllen

J. Zapatero, L. Madrigal, J. Lago, B. Baschwitz, T. Penalver
und J. Candelas

Untersucht wurden die Daten von 100 Patienten, bei denen in den Jahren zwi-
schen 1977 und 1986 ein thoraxchirurgischer Eingriff stattfand. Die Patienten waren
70 Jahre alt, oder élter (Durchschnittsalter 73,13 Jahre, 70-91 Jahre). In 70% der Falle
wurde der Eingriff wegen einer tumorosén Krankheit vorgenommen (in 78,5% der Falle
primares Bronchuskarzinom) wéhrend in den restlichen 30 Fallen eine nicht tumorosé
Krankheit vorlag. In diesen, mit ernstem Operationsrisiko verbundenen Féllen empfiehlt
es sich eine ausfuhrliche, systematische Untersuchung durchzufiihren und die am kon-
servativste Ldsung zu wahlen. Obwohl die Proportion der Komplikationen hdéher, als
der Durchschnitt in der tbrigen Gruppen lag (P < 0,05) betrug die Mortalitdit vom MaR
des chirurgischen Eingriffs abh&ngig nur 4% (P < 0,05). In den Féallen mit Bronchus-
karzinom betrug das 2jahrige Uberleben 66,4%, das 3jahrige 49,8% und das 5jahrige
25,7%, woraus zu folgern ist, daf das Alter von 70 Jahren oder mehr, keine Kontra-
indikation eines thoraxchirurgischen Eingriffs bedeutet.

FpyAHas XWpyprus y noXunbix 60MbHbIX B CBA3XM ¢ 100 cnyvasmu

3. 3AMATEPO, 1. MAAPUT AN, A. NTATO, b. BAWBWUTL, T. NTEHANBEP n A. KAHAEJIAC

ABTOpbI M3y4ynnun aaHHble 100 Taknx 60NbHbIX, KOTOPbIM B nepuog 1977—19S6 rr. 6bino
NpPOW3BEAEHO XMPYpPruyeckoe BMeLIaTeNbCTBO Ha OpraHax rpyfaHoi knetku. BospacT 60/bHbIX
6bln cTapwe 70 net. CpeaHuid Bo3pacT cocTaBnan 73,13 r. (ot 70 go 91 r.). B 70% cnyuaes
XUpYpruyeckoe BMeLIaTeNbCTBO MPOM3BOAMNOCH MO NOBOAY OMyxoneBoro 3abonesaHus (cpegu
HUX B 78,5% 6blna KapyuHoma 6pOHX0B), B OCTanbHbiXx 30 cny4yasax 3abonesaHne He 6bI10 Ony-
X0MeBbIM. B 3TUX Cny4vasx € BbICOKAM PUCKOM B Cllyyae XMPYpruyeckoro BMeLlaTeNbCTBa peko-
MeHAYeTCA cepbesHoe, feTanbHOe MpejonepalMoHHOe CUCTEMATUYECKOe 06Cnef0BaHNe, NpUYem
Hafo BbI6GMPaTb MO BO3MOXHOCTW Hambonee KOHCEPBATUBHbIE CMOCOOLI. XOTA MPOLEHT OCN0X-
HeHW 6blN Bbille CPeAHero no cpasHeHMio ¢ apyrumu rpynnamu (P < 0,05), cMepTHOCTbL A0-
cTuUrna Tonbko 4%, B 3aBMCMMOCTM OT TSXKECTU Xupypruuyeckoro Bmewarensctsa (P < 0,05).
BbixXuBaHue npu 6poHXxoKapumMHomax B 66,4% cocTtaBuna 2 roga, B 49,8% T1pu roga n B 25,7%
NATb N1eT, U3 Yero MOXHO CAenaTh BbIBOJ, YTO BO3pacT oT 70 neT 1 cTaplue He ABNAeTCA NPOTUBO-
nokasaHuem AN NPOBeAeHWS OnepaTMBHbIX BMELLATENbCTB HA OpraHax rpygHol KneTku.
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Transvaginal Operation of the Stein-Leventhal
Syndrome: Description of a New Operative
Technique

W. Weisel, E. Bebnothl B. Bebnothl D. Muhlnickell,
und S. Gabdo?2
1 Landesfrauenklinik of the Medical Academy Magdeburg, DDR-3060 Magdeburg,

Gerhart-Hauptmann-Strasse 35, GDR and 2Department of Obstetrics and Gynaecology,
Country Hospital, H-9002 Gyér, P.O.Box 92, Hungary

(Received: May 31, 1989)

The vaginal operation of the Stein-Leventhal syndrome is presented.
The procedure is described. In comparison to the abdominal operation, the new
technique has the following advantages: shorter duration of the operation, no
scar due to laparotomy, smaller peritoneal wound, and less severe trauma.

Adore than fifty years ago, Stein and Leventhai [6] recommended the
wedge resection of the ovaries as an operative treatment of the syndrome
named after them. The technique of wedge resection was repeatedly modified
[1, 3]. No attempts have been made so far to operate the Stein-Leventhal
syndrome vaginally. We consider the widespread subspecialization as the cause
of this operative technical gap in gynaecology. Surgical gynaecology is re-
stricted to a few vaginal operations such as in the case of incontinence and
other standard interventions.

Operative Technique

The operation is made under general anaesthesia in the lithotomy posi-
tion. The vaginal part of the uterus is exposed by a bivalve speculum and
grasped by a bullet forceps. The bullet forceps is replaced by two perion hold-
ing sutures traversing sideways from the uterine orifice. Thus traumatization
of the cervical canal can be avoided. After the portio is drawn down, the
anterior vaginal wall is incised arcuately far upward. This cut has not be
excessively wide.

The margins of the vaginal wound are held by sharp clamps, the bladder
is separated and the plica vesicouterina is opened. A holding suture is applied
to the anterior peritoneal fold. Next a long speculum is inserted into the an-
terior part. The uterus can now be pressed backward with a long speculum
so that both the ovaries appear laterally in the visual field. Simultaneously
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the uterine appendages and the pelvis can be inspected. The ovaries are then
grasped on the ovarian ligament with a long clamp. They can be exposed
without effort after releasing the speculum pressure on the uterus. However,
we prefer first to expose the fundus uteri and then to seize the ovarian liga-
ments with long clamps. Care should be taken not to clamp the Fallopian tube
or round ligament.

First the right ovary is exposed. The fundus uteri may slip backward
again in this procedure. The ovary can be easily moved almost to the introitus
and be surveyed in its full extent. Then the wedge resection from pole to pole
can be easily carried out on the fully accessible ovary to the intended extent.
The wound edges are approximated with interrupted sutures.

After opening the clamp the ovary retrocedes into the pelvis. The same
procedure is carried out on the left ovary. After inspection for bleeding the
peritoneal suturing is performed with three interrupted sutures. Finally the
vaginal wound is closed with interrupted sutures. After removing the holding
sutures a vesical catheter is inserted, a vaginal pack is placed and removed
the next day.

Discussion

Arguments raised against the vaginal operation result from the clinical
appearance of the disease. Stein-Leventhal syndrome is found mostly in women
with menstrual disturbances and sterility in connection with a narrow vagina
and an elevated uterus. However, the vagina is generally well supplied with
estrogen and has a great dilatability under anaesthesia. The portio can easily
be drawn to the introitus in most adolescent patients. Finally the ovaries can
easily be drawn downwards also almost to the introitus. This is due to the
elasticity of the juvenile tissue. The vaginal approach turns out to be the more
suitable one for adipose patients. A variant of the transvaginal approach is
the access to the ovaries through the posterior fornix. However, the described
operational procedure appears to be the more advantageous one as the ovaries
can be brought down as low as possible.

With skill and experience in vaginal operations, the whole operation does
not take more than 20 minutes. The follow-up examination after three weeks
reveals an absence of scarring because the juvenile tissue has a strong tendency
to heal.

The operation of the Stein-Leventhal syndrome vaginally has the follow-
ing advantages:

— The laparotomy scar is avoided.

— The peritoneal wound is very small and is even covered by the bladder
thus reducing the danger of adhesion.
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— The duration of the operative procedure is essentially shorter. Due to
this the tissues are less traumatized.

— The transvaginal approach for exposing the ovaries is as effective as
the abdominal approach.

— The risk of infection is lower.

The prerequisite to this operation is the diagnosis of the Stein-Leventhal
sydrome confirmed by laparoscopy and hormonal examinations. Up to date
we have had experience with 45 patients. There are no absolute contraindica-
tions to the vaginal operation. However, it is the case of a virgin when we
have objections to the transvaginal operation. But even in this case we prefer
a medical conservative treatment to the abdominal approach [2, 4]. The
simplicity of our operative procedure seems to justify the claim that the trans-
vaginal approach of the wedge resection of the ovaries is the operational
method of choice in the treatment of the Stein-Leventhal syndrome.
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Transvaginale Operation des Stein-Leventhal-Syndroms:
Beschreibung des neuen Operationsverfahrens

W. Weise, B. Bebnoth, B. Bernoth, D. Maulnickkl und S. Gardo

Beschrieben wird die vaginale Operation des STEIN-LEVENTHAL-Syndroms.
Die Vorteile der neuen Technik im Vergleich zur abdominalen Operation sind wie folgt:
Kirzere Operationsdauer, keine laparoskopische Narbe, kleinerer peritonealer Schnitt
und milderes Trauma.

TpaHcBarnHanbHas onepauus cuHgpoma LUTeiiH—J/leBeHTans:
onucaHuWe HOBOrO OMepaTWBHOIO MeTofa

B. BAW3E, E. BEPHOT, b. BEPHOT, . MIOJIbHUKE/Nb u C. TAPAO

ABTOpbl OMUCLIBAOT B CTaTbe BarMHanbHYl onepauuto cuHgpoma LUTeiiHa—/leBaHTans,
nogpo6HO 3HAKOMAT € 3TUM Crnoco6oM. HoBas TexHMKa MMeeT chefyloliue NpermyllecTsa no
CpaBHeHMI0 ¢ 6pIOLIHON onepauueil: onepaynoHHOe BpeMs KOpouye, OTCYTCTBME NanapocKonu-
ueckoro py6ua, MeHblle pa3Mep NepUTOHeaNbHOro ceyeHUs U TpaBma cnabee.
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Inflammatory Pseudotumour of the Liver
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In view of their own case, authors review the diagnostic and clinical
characteristics of the inflammatory “pseudotumours” of the liver. They state
that this liver disease is important from the differential diagnostic point of view.

The inflammatory pseudotumours should he basically differentiated from
malignant tumours in which the imaging procedures and their repetition are
significant.

Authors review their case in connection with 13 cases collected from the
literature.

Inflammatory pseudotumours were first described in the lung and the
tumour-promoting changes are currently termed “plasmacytic granulomas” [3].
Some cases have been reported in the gastric wall, the ovaries, the pancreas [1],
the heart and the thyroid gland.

Inflammatory pseudotumour of the liver was described by Pack and
Baker [9]. They pointed out the similarities with changes in the lung. Thirteen
cases have been reported so far [8].

Our case may be of interest because of the rarity of the change but
decisively of the differential diagnostic problems of the space-reducing pro-
cesses of the liver.

Case Report

Sz. J., a 74-year-old male patient was admitted to the 3rd Department
of Medicine of Janos Hospital on January 1, 1988. He was admitted for a dull
subcostal pain, loss of appetite and subfebrility. He had a history of prostat-
ectomy due to hypertrophy. On physical examination a moderate tenderness
under the right costal arch could be observed. His laboratory findings were
characterized by an extreme leukocytosis (30.2x 103mm3), a qualitative blood
count slightly shifted to the left, a high sedimentation rate (80 mm/h), an
elevated blood sugar value (9.2 mmol/1) and moderately increased enzymes
(SGOT: 40U, SGPT: 6o, AP: 247U). Abdominal sonography verified (Fig. 1)
stone of the gallbladder, and indicated a space-reducing process, 10cm in dia-
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Fig.1l. Sonogram (06, ], 1988). On the border of the two lobes, anterior to the gallbladder,

butmainly in the right lobe, an inhomogeneousregion, about 10 cm in diameter containing

also notdistinctly differentiable cystose parts can be seen. A somewhat larger than normal
thick-walled gallbladder with several echodense structures and acoustic shadows

meter, and occasionally of cystous structure. Further examination of the
gastrointestinal tract (including X-ray of the stomach, double contrast irrigo-
scopy and Weber’s test) showed negative results, moreover, neither liver
scintigraphy, nor the Echinococcus complement-binding reaction, as neither
the alpha-fetoprotein test revealed any pathological feature. As a result of the
initiated combined antibiotic treatment, he became afebrile, his leukocytosis
stopped, and his We value decreased to 12 mm/h. The course of his disease
was indicative of inflammation. Nevertheless, the CT performed in the mean-
time (Fig. 2) did not seem to support this finding. This latter rather indicated
malignant liver tumour or haemangioma. For further differentiation digital
selective angiography was performed, which excluded with great probability
the possibility of haemangioma, echinococcus cyst or abscess and seemed to
support the presence of a primary liver process (Fig. 3).

He was transferred as a consequence of this finding to the Department
of Surgery for exploration and possible liver resection on February 24. Regard-
ing that the extended liver resection necessary to be performed in the aged
patient of a rather poor general condition would have involved a tremendous
risk, indication for surgery was reconsidered in view of the patient’s totally
complaint-free state, his permanent afebrility and the normalized laboratory
values. At the beginning of March, i.e. two months after the first examina-
tions, repeat sonography and CT were decided upon. Sonography did not, at
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Fig. 2. CT (09, 1, 1988). Following administration of contrast medium, in the hepatic

lobe a definite echodensity of the marginal region of an inhomogeneous area, 10 cm in

diameter, visualized also by X-rays, appears, with several cystose regions of a diameter

of 0.5-3 cm showing no uptake of contrast material. The gallbladder is distended, with a
thickened wall

Fig. 3. Abdominal aortography -f- selective celiac angiography (05, 2, 1988). Varying

celiac branches. In the about 4-5 cm region between the two lobes there is an irregular

arterial vascular region as well as a protracted parenchymatous phase as compared to the
environment
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Fig. 4. Sonogram (14, 06, 1988). The change earlier described in the hepar cannot be
visualized. The more delicate gallbladder shows signs characteristic of cholelithiasis

that time, disclose the liver change, while only a hypodensity of 1 cm was
shown by the CT scan. Subsequent to fixing further control examinations, the
patient was discharged. After additional three months, in June, these two
examinations were repeatedly made in the complaint-free patient and they
revealed no pathological change (Fig. 4).

Discussion

Based on the limited number of reports, inflammatory pseudotumour of
the liver is assumed to occur very rarely and it is of interest mainly differential
diagnostically, because knowing about and being aware of the change, a super-
fluous resection can be avoided. An extended liver resection, which would seem
to have been necessary to perform because of the localization of the change,
would also have incurred great risk for the patient.

In the overwhelming majority of the cases reported in the literature, the
macroscopic diagnosis both pre- and postoperatively was malignant liver
tumour and diagnosis was not unanimously clarified by the intraoperative
histological examination either. Therefore, liver resection, moreover liver
transplantation, were also made (Table 1). It seems to be more advisable to
wait for the final histological results in doubtful cases. A case similar to ours
was reported by Chen [4]. Heneghen’s patient [6] was a girl, aged 8 years,
in whom the inflammatory pseudotumour produced obstructive jaundice as
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Author

Pack, Baker, 1963 fever and loss of weight

Haith, 1904

Hertzer, 1971

Someren, 1978
Painean, 1983

Chen, 1978

Heneghan, 1984

Anthony,

Telesighe, 1986,
5 eases

Kessler, 1988
.Takab, 1988

Table

1

Inflammatory pseudotumours of the liver (1953—1988)

Symptoms

fever, icterus, loss of
weight

fever, icterus, loss

fever

fever, loss of weight,
hyperglobulinaemia

fever, loss of weight
pain, resistance

1. pain

2. fever, loss of weight
3. pain

4. intermittent icterus

6. fever, pain, icterus

fever, pain
pain, subfebrility

Solitary of multiple

solitary
solitary

solitary

solitary
solitary

solitary
solitary

solitary
multiple
solitary
multiple
multiple

solitary
solitary

Site Size, cm
r. lobe 26x13
porta hepatis 3
porta hepatis ??
r. lobe 16x22
r. lobe 7
r. lobe 6
r. lobe 2?
r. lobe 9
r. lobe 11
r. lobe 6
? ?
? ?
r. lobe 8
hilus hepatis 10

Treatment

lobectomy
pancreatoduodenect.

biopsy

lobectomy
lobectomy

marginal excision, biopsy
liver transplantation

lobectomy
biopsy
marginal
biopsy
biopsy

biopsy
conservative

Outcome

recovery
malabsorption

port, hepatis
hy-pertension

recovered
recovered

recovered
recovered

recovered
recovered
recovered
recovered
recovered

recovered
recovered
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well as hypertension. Here, extended liver resection followed by liver trans-
plantation were performed. Recently, Anthony [2] reported 6 such cases.

Based on literary data, the inflammatory pseudotumour of the liver is
associated with fever, anaemia, loss of weight and manifests as a change raising
the suspicion of a tumour detectable by imaging procedures. Its aetiology is
unknown. The histological picture is characterized by a lymphocytic, plasma-
cytic, eosinophilic infiltration. The inflammatory infiltrate can be observed
in the stroma and the liver parenchyma [2, 8]. Somerch and Chen [10, 4] also
described occlusive phlebitis. Bacterial or fungal pathogens could never be
demonstrated, although the symptoms definitely indicate a bacterial origin.
In our case, it was probably about a process associated with gallbladder stone
and cholecystitis.

Concerning its localization, inflammatory pseudotumour was observed
multiply in the right lobe (see table).

Inflammatory pseudotumours of the liver are assumed to occur more
frequently as reported in the literature. Their importance lies mainly in their
differential diagnosis. As already mentioned, by its detection the unnecessary
radical liver resection can be avoided.

It is not easy to recognize a pseudotumour, therefore (i) it is necessary
and appropriate to wait even in the case of a clinical picture characteristic of
typical liver tumour, i.e. fever, leukocytosis and a high sedimentation rate,
(i) In these patients the easiest and most obvious thing is to repeat sonography
preoperatively. A change in the picture, i.e. the reduced size of the “tumour”
may raise the suspicion, (iii) It is useful to make histological examination by
aimed biopsy, (iv) During the operation if the repeated intraoperative biopsies
have not yielded unanimous results, it is more appropriate to wait for the
final histological result.
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Entzindlicher Pseudotumor in der Leber

F. Jakab, |l. Sagas, Sarolta Sagi, L. Mezei, Gy. Horvath und J. Faller

Anhand eines eigenen Falles werden die diagnostischen und klinischen Eigen-
timlichkeiten der entziindlichen «Pseudotumoren» der Leber Uberblickt. Der Krankheit
wird eine differentialdiagnostische Bedeutung beigemessen. Die entziindlichen Pseudo-
tumoren missen von den malignen Tumoren grundlegend differenziert werden. Von
differentialdiagnostischem Standpunkt ist den Abbildungsverfahren und ihrer Wieder-
holung eine differentialdiagnostische Bedeutung beizumessen. Im Zusammenhang mit
den aus der Literatur gesammelten 13 Féllen wird der eigene Fall dargestellt.

BocnanuTesnbHbIl ncesaoTymop B MeYeHu

®. AKAB, u. LUYTAP, L. WAMW, . ME3EW, A. XOPBAT u . ®ANNEP

ABTOpbI PaccMaTpuBalOT AMArHOCTUKY U K/IMHWUYECKUE OCOBEHHOCTU BOCMA/UTENbHbIX
«TICEBAOTYMOpOB» MEYEHN Ha OCHOBAHUM M3YUeHWs! COGCTBEHHOIO OMbiTa. OHW YCTAaHOBU/IW, UTO
Mpu 3TOM 3a60/71€BaHUN MMEET 3HauUeHUe AUdhepeHLManbHas AMarHoCTHKa.

BocnanuTesnbHble NCEBAOTYMOPbI B OCHOBHOM H3fjo OTIPaHMYMTb OT 3/10KAUeCTBEHHbIX
onyxoneii. BakHyto po/ib UrparoT MeTofbl, Jarolive N30BpaxkeHUe, € TOUKM 3peHus audidepeH-
LMaNnbHOM AMArHOCTUKA UMEHT 3HaueHWe MOBTOPHbIE UCCMEA0BAHUS C UX MOMOLLBIO.

ABTOPbI ONUCbLIBAIOT COBCTBEHHbIE HAG/OAEHNs BMecTe ¢ 13 ciyyasmu, HaligeHHbIMU UMK
B MeXZAyHapo/Hoii nuTepaType.
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Changes in Hepatic Blood Flow
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The hepatic circulation of patients with hilar carcinoma and icterus was
studied by isotope technique. A marked alternation in blood flow was observed,
that is that the ratio of the circulation of the hepatic artery and the portal vein
became balanced. By elimination ofthe icterus, the hepatic circulation normalized.
This allowed the conclusion that the change in blood flow must have rather been
due to the mechanical icterus and the increased pressure of the bile duct than to
the tumorous infiltration and therefore the earliest possible elimination of the
icterus is urgently indicated.

D ata on the changes in hepatic blood flow observed in mechanica
obstruction are contradictory [2, 3, 4, 7, 11, 13, 15].

In our own experiment in dogs, following ligation of the common bile
duct, on an average a 39% increase in hepatic venous flow and a decrease of
50% in portal venous flow were observed according to our examinations made
by electromagnetic flowmetry [13, 14].

Adenocarcinomas, the so-called Klatskin tumours, being relatively small,
but causing rapid obstruction of the hepatic bifurcation may lead to exacer-
bating ileus [8]. It was assumed that consequently marked changes are prod-
uced in the hepatic circulation. Therefore, it was studied how hepatic blood
flow changes in Klatskin tumour patients and whether surgical decompression
and the resulting desicterization affect the changed liver circulation.

Material and Method

Ten Klatskin tumour patients were included in our examination
(Table 1).

The table shows the highest serum bilirubin level prior to performing the
drainage. The post-decompression serum bilirubin level was the lowest value
obtained by drainage. As demonstrated in the table, none of the patients were
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Table 1

Data of Klatskin tumour patients on the ratio of the hepatic arterial
and portal venous flow

Serum bilirubin level Ratio of hepatic

Noo AR betge e SERASEE e
I 55 376 126 45/55 PTD
2. 80 434 72 55/45 ITD
3. 76 391 40 48/52 internal drainage
4. 72 410 83 40/60 PTD
5. 70* 320 44 54/46 27/63* PTD
6. 76 398 51 51/49 internal drainage
7. 60 286 74 39/61 PTD
8. 61* 343 68 50/50 29/71*
9. 79 440 105 61/39 ITD
10. 82 3861 140 50/50 PTD
376.6 80.3
average age: 71.1 years average: 49.3/50.7
27/63*

* Flow studies were carried out also 4 weeks after the decompression in the
marked patients. PTD = percutaneous hepatic drainage; ITD = intra-
operative transhepatic drainage.

freed of their icterus completely, moreover some of them remained massively
icteric. For decompression percutaneous transhepatic drainage and palliative,
transtumoural endoprosthesis and intraoperative transhepatic drainage were
applied. The ratio of the hepatic arterial blood flow and portal venous flow
can be determined by radioisotope technique by a gamma-camera computer
system. The essence of the method is that the influx into the liver of the
radioactive indicator administered intravenously occurs in two phases. The
radioactive substance can be first detected by the perfusion of the system of
the hepatic artery then by that of the portal vein. Following the abrupt
injection of an isotope preparation of high activity, but of low volume the
first “hepatic phase” and the second “portal phase” can in general be well
differentiated on the time-activity curve (the histogram) recorded over the
liver. (As a help, also the changes in the activity of the abdominal aorta can
be registered.) The peak on the aortic histogram indicates the influx of active
substance. This may provide evidence for determining the boundary between
the “hepatic phase” and the “portal phase”.

The histogram of hepatic activity reveals the ratio below the region of
the “hepatic phase” and the “portal phase” to be identical with the ratio of
flow of the hepatic artery and the portal vein.
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The method was developed and applied by Biersack [1], Fleming [5]
and Sarper [12]. According to their reports, the examination is reliable, the
measured values can well be reproduced and the results are in agreement with
clinical data and with data obtained by other techniques.

The Examination

The examination was carried out at the Department of Radiology by
using a Nuclear Chicago Pho/Gamma Il. H.P. gamma-camera with a con-
nected data processing on-line Gamma MB 9100 computer. Placing the patients
under the camera detector, technetium-labelled human serum albumin of an
activity of 700 MBqg (Tc-99m HSA) was administered i.v. in bolus. The volume
of the bolus was 0.5 ml.

Using the computer in the frame-mode, data collection was started
simultaneously with the administration of the injection by recording 1sframes
at intervals of 60 s.

On evaluation, the regions necessary for recording the time-activity
curves (histograms) were marked with the help of a series of pictures projected
on the computer screen by using the so-called “region of interest” tech-
nique (ROI).

On analysing graphically the activity curves recorded of the region of
the liver and the abdominal aorta, the ratio of the perfusion of the hepatic
artery and the portal vein was obtained. (There was no program needed for
automatic computer analysis available at the time of performing the exam-
ination.)

It should be noted that the main source of error of the method was in-
herent in the imperfection of the bolus technique. If the peak of the curve
recorded of the abdominal aorta has flattened, i.e. the radioactive indicator
did not reach the site of detection in high concentration, the measured values
were less reliable.

It should also be stressed that the examination in this form does not
provide information on the absolute degree of hepatic blood flow in terms of
ml/min. It is only suitable for assessing the ratio of perfusion of the hepatic
artery and of the portal vein. Naturally, the procedure can be combined with
an isotope technique suitable for determining the absolute value of the per-
fusion, however this cannot be solved by one examination, there is a need for
two separate isotope diagnostic interventions. This was not performed because
for deciding the present issue basically the recording of the ratio of hepatic
arterial and portal venous flows was rather needed.
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Results

The bilirubin values of our 10 pariénts suffering from Klatskin tumour,
their mode of treatment and the ratio of hepatic arterial and portal venous
flows are shown in Table 1

hepar

Fig. 1. Hepatic flow measurement of a Klatskin tumour patient before decompression.
Serum bilirubin level: 320 mmol/1; the ratio of hepatic arterial (A.H.) and portal venous
(V.P.) flows: 54 : 46%

hepar

aorta

time

Fig. 2. Hepatic flow measurement of the same Klatskin tumour patient after decom-
pression and desicterization. Serum bilirubin level: 44 mmol/1 ;the ratio ofhepatic arterial
(A.H.) and portal venous (V.P.) flows: 27 : 63%
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Based on the examination, the ratio of the circulation of the hepatic
artery and the portal vein was found to be 50% each in the Klatskin tumour
patients. In two patients there was a possibility for repeating the examination
in the phase of almost complete desicterization. Figure 1 demonstrates the
curve recorded before decompression. (The serum bilirubin value at the time
of the examination was 320 mmol/1.) The ratio of hepatic arterial and portal
venous blood flows was 54 to 46%. Figure 2 shows the liver circulation study
of the same patient 25 days following decompression. The curve to be con-
sidered physiological concerning liver circulation, that is the ratio of hepatic
arterial and portal venous flows returned to its normal value, i.e. to 27 to 63%.

Discussion

Based on our examinations on hepatic circulation made in Klatskin
tumour, icteric patients, it could be established that the ratio of the blood
flow of the hepatic artery and the portal vein became identical. Since, with
this method the absolute determination of the complete blood flow of the
liver was not possible, there seem to be three possibilities to explain this
phenomenon:

1 The afferent circulation of the liver did not change. In this case
shifting of the flow ratios implies that the flow of the hepatic artery has in-
creased, while that of the portal vein decreased.

2. The total hepatic perfusion was reduced. In this case the flow of the
hepatic artery remained unchanged and the flow of the portal vein consider-
ably diminished.

3. Perfusion of the liver increased, while the flow of the portal vein
remained unchanged, with a marked increase in the flow of the hepatic artery.

What seems so be decisive is that whichever variation is dominant, portal
flow does not change or decreases. Hunt [6] used 13Xe clearance technique
in rats with ligation of the common bile duct. He measured hepatic blood flow
daily for a week, which decreased on the first day to 50% of the preoperative
value, remaining so for the subsequent five days. Bosch [3] proved in dogs
that after ligation of the choledochus the portal flow diminished then sinusoidal
portal hypertension developed with extensive portal-systemic shunts. It was
proved by Mathie [10] by selective flow assessment that arterial hepatic flow
was reduced by 36% and portal venous flow by 44% after ligation of the
common bile duct. Undoubtedly, these observations modelled chronic biliary
obstruction and derive from animal experiments, that is, they cannot be fully
adapted to humans.

Doi et al. are assumed to have the most reliable data on humans. They
found the flow ratio of the hepatic artery and the portal vein to be 26 to 74%
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by using a transit time ultrasonic volume flowmeter. Since they used the most
up-to-date method having proved, according to several observations, to be the
most reliable ones as well, we have regarded their values as the physiological
bases.

In our experiments changes corresponding to the first possibility were
observed. After ligation of the common bile duct, with the increased biliary
pressure, arterial hepatic flow increased and at the same time portal venous
flow diminished, after all the total blood flow of the liver did not change (Fig. 3).

Fig. 3. The effect of the obstruction of the choledochous duct, i.e. of the increased biliary

pressure on hepatic circulation in dog. PRB: biliary pressure; HA: change in hepatic

arterial flow; HBF: change of total hepatic blood flow; PV: change in portal venous
flow in %

As to the changes in circulation in patients with Klatskin tumour, the
decrease in portal venous flow is assumed to be the primary one. Nevertheless,
the normalization following decompression proves that the alteration is not
caused by the tumorous infiltration but by the increased pressure due to ob-
struction of the bile ducts. This seems to be supported also by clinical observa-
tions [9]. As a result, decompression appears to be indicated and urgent not
only because of the mechanical obstruction but also of the altered flow.
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Anderungen des Leberkreislaufes bei durch Hilus-Karzinome,
sog. Klatskin-Tumoren verursachter Gelbsucht

F. Jakab, T. Hernadi und I. Sugar

Der Leberkreislauf der an Hiluskarzinom oder lkterus leidenden Patienten wurde

mit der Isotop-Technik untersucht. Die beobachtete, bedeutende Kreislaufalteration lag
darin, daR die Proportion der Zirkulation der A. hepatica/V. portae sich ausgleichte.
Nach Behebung des lkterus hat sich der Leberkreislauf normalisiert. Daraus wird ge-
folgert, daR fur Kreislaufanderung wahrscheinlich nicht die tumorosé Infiltration, son-
dern der mechanische Ikterus und die Druckerhdhung in den Gallenwegen verantwortlich
sind, weshalb die je frihere Behebung des lkterus dringend indiziert ist.

VI3MeHeHNA MeYeHOUHOro KPOBOOGPALLEHMSI MPU KENTYXE,
BbI3BaHHO/ PaKOM KOPHSI Nerkoro (T. H. onyxonu KnaukuHa)

. AKAB, T. XEPHAAN n L. WUYTAP

C NMOMOLLbI0 N30TOMHON TeXHUKU aBTOPbI M3yyann KpoBooGpalleH e B NeYEHN Y XenTyL -

HbIX 60MbHBLIX C KapLWHOMOW KOpPHS nerkux. OHU OTMETWU/IM 3HAYUTENbHOEe M3MEeHeHWe KPOoBO-
o6palleHns, a UMEHHO — BblpaBHMWBaHWe MPOMNOPLMU KPOBOOGPALLEHMS NeYeHouHas apTepus/
noptanbHas BeHa. C WCYE3HOBEHUEM >XENTYXM KpoBoO6palleHWe MNeyeHu HOPMann3oBanocCh.
Ha 3TOM OCHOBaHWM OHW AenalT BbIBOA, YTO MPUYNHON M3MEHeHUs KpOoBooGpalieHus aBnseTcs,
BEPOATHO, He onMyxoneBas MHAWUALTPALUS, a MexaHu4yeckas >enTyxa, MoBblleHUe [aBNeHUs
B XEMYHbIX NyTAX, BCAEACTBME Yero 06OCHOBAHHLIM SBNSETCS CPOYHOE YCTPAHEHUE XeNnTyXu.
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and Histopatliological Characteristics
upon Survival in Melanoma Patients
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The clinical and histopathological features of melanoma were selected
which may have an effect upon the 6-year-survival of melanoma patients, and
serve as prognostic factors. 166 patients with cutaneous malignant melanoma
were analysed and followed up for 5 years at least, during the period 1967-1982.
The depth of invasion, tumour thickness, the presence of exulceration and the
clinicopathological type of the primary tumour related to complexion have been
found reliable prognosticators in order to predict further outcome in terms of
minimal and possible 6-year-survival calculated by the life table method. The
anatomical site of primary tumours gives a clue to the possible lymphatic
drainage and, added to other relevant factors mentioned above, is also helpful
in the planning of surgical intervention. Considering measurable prognostic
factors of a great significance upon survival, rather additional elective lymph
node dissection combined with adjuvant treatment than increased local surgery
are advised.

| he prognosis of cutaneous malignant melanomas is difficult due to the
varying clinical appearance, histological picture and the different duration of
growth phases (horizontal and vertical) which per se are inherent charac-
teristics of each individual melanoma. However, the clinicopathological classi-
fication of melanomas [3, 9] —even if not complete —and their microstaging
according to depth of invasion [3] and vertical thickness in millimetres [1]
have substantially added to predicting further outcome, mainly by proving a
rising incidence of occult regional métastasés at a certain level of tumour
invasion and/or growth [1, 10, 11].

On the other hand, if we summarize the effectiveness of the several
treatment modalities directed against melanoma, it is evident that surgery
has remained the most important one [2, 6]. Indeed, there is no other treat-
ment which can reduce tumour burden so effectively than does surgical re-
moval. But it should not be concluded that the more radical the operation
the better the life expectancy. It is the tactics of surgery that must consciously
be altered but always based on the knowledge of factors which help us in
setting up risk groups and planning the surgical intervention [7].
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The present paper will deal with the main characteristics of both the
tumour-bearing patient (age, sex, complexion) and the individual melanoma,
and elucidate their effect upon patient survival.

Patients and Methods

A total of 165 melanoma patients have been studied during the period
1967-1982. Male and female ratio was 1:1.32, the average age 51.4 years (ex-
treme values 15 and 92 years, respectively). There was no significant dif-
ference between males and females related to incidence of disease and age
distribution. Beside sex, age and complexion (clinical factors) the anatomical
site of the primary tumour, the depth of invasion, the clinicopathological type
of the tumour and the presence of exulceration have been studied related to
the 5-year-survival of the patients. Cumulative survival values were deter-
mined by the actuarial life table method as described by Cutler and Ederer [4]
while *SE was calculated by means of the Greenwood-equation [5]. For the
assessment of significance in the difference between comparable groups the
Clti-square test was used. The microstaging of tumours according to depth
of invasion was performed in the Pathological Institute of the University
Medical School in Pécs.

Results

1 The overall 5-year-survival of 165 patients 52 died within 5 years
and further 29 patients fell out of “follow-up” in the 2nd and 3rd year follow-
ing admission. If the latter were also added to the group of those “died within
5 years”, a minimal 5-year-survival of 51% was calculated. The life table
method, considering also cases lost from follow-up but exposed to risk of death
within 5 years, yielded a 52 +6% survival.

2. Effect of duration of pre-existing pigment naevi upon survival. We found
that survival was more favourable when precursor naevi had existed for longer
than 2 years (Table 1).

3. Effect of sex. Our patients included 71 males and 94 females. The
minimal 5-year-survival did not differ significantly between the two groups
(in males: 45%; females: 55%) (p < 0.3 N.S.).

4. Effect of age. Under 20 years the 5-year-survival was nearly 100%
showing that occurrence of melanoma is the rarest in this age group and so
the statistical evaluation of a few number of patients is questionable. About
one-third of patients in the 3rd decennium survived 5 years, while patients
aged between 30-70 years reached a 40-50% survival rate. The high survival
rate in the group of aged people (above 70 years) points to the fact that the
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Table 1
Effect of duration of pre-existing naevi upon the 5-year-survival in MM cases
(n -
Duration of “precursor” No 5-year-survival
naevi (yrs) . No. %
1 year 12 3 25
1-2 yrs 18 7 39
2-5 yrs 64 48 76
>5 yrs 15 14 93.3
Table 2
Effect of age upon survival in melanoma patients
(n = 165)
5-year-survivors
Age (yrs) No. of patients
No. %
10-20 3 3 100
20-30 " 4 36
30-40 12 6 50
40-50 38 19 50
50-60 41 15 37
60-70 57 20 64
70-80 21 17 80
80-90 1
90< 1 —
Total 165 84 51

course of melanomas established in advanced age are by far the most favourable
(Table 2).

5. Effect of complexion. The effect is indirect if incidence of SSM type
melanomas was found more frequently (n = 117; 70.9%) associated with fair
complexion (fair or ginger hairs, white and freckled skin, lightblue eyes) than
among those with dark complexion.

6. Effect of clinicopathological type. Superficially spreading melanomas
(SSM) were associated with a significantly higher (p < 0.01) 5-year-survival
rate (70%) than nodular melanomas (NM; survival rate: 27%) showing from
the beginning a vertical infiltrative growth pattern (Table 3).

7. Effect of infiltrative growth (Clark’s staging). Superficially spreading
melanomas (Depth Clark I1-111) produced a significantly (p < 0.0001) more
favourable 5-year-survival than deeply infiltrating tumours (Clark IV-V). The
high grade of significance underlines its role as a valuable and valid prognostic
factor (Fig. 1).
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Table 3
Effect of the clinicopathological type of the primary tumour upon survival
(n = 160%)
ini i 5-year-survivors
Cllnlco?;rt)réologlcal No. of cases — Y

No. %
SSM 93 66 70
LMM 5 3 60
ALM 12 7 58
NM 15 4 27
Other 35 5 14
Total 160 84 52.5

SSM vs NM p < 0.01

*5 cases with unknown primaries.

Fig. 1. Melanomas regardless of clinicopathological type, until they infiltrate super-

ficially, the cure rate and survival are favourable (Clark I + 11 + [Il1). However, when

they start infiltrative growth and reach beyond Clark levels IV and V, the 5-year-survival
rate will be significantly decreased

8. Effect of exulceration of the primary tumour. Among 132 primary
tumours satisfactorily documented both clinically and histologically, 47 showed
exulceration. Apart from their being either microscopic or macroscopic, exulce-
rated melanomas had a significantly less favourable life expectancy (5-years
survival 32 d; 4% vs non-exulcerated 80 - 6%; p < 0.0005) than tumours
without exulceration. The depth of invasion in the exulcerated tumours was
Clark Il in 6 cases, Clark 111 in 21 cases and Clark IV-V in 20 cases.

9. Effect of the anatomical site. Melanomas of the extremities are asso-
ciated with the best 5-year-survival rate (65 d; 6%) if compared to truncal
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Table 4

Mean survival within the follow-up period** and cumulative 5-year-survival according
to anatomical location of primaries fn = 160%*)

. Mean survival Cumulative
Body region No. @) 5-year-survival
Upper and lower
limbs 63 35 65.4+6
Trunk 63 2.5 37+4
Head-neck 17 2.9 51.6+2
Other 22 3.2 54+2

*5 unknown primaries; ** for 5 years.

Fig. 2. Cumulative 5-year-survival according to gross clinical stages. Only about one-

third of stage Il cases reach the 6-year-survival limit following excision and therapeutic

regional lymph node dissection, while all cases with distant métastasés will die at least
after 3 years

melanomas of significantly worsened prognosis (37 = 4%; p < 0.01). Melano-
mas of the head and neck region appear in the middle field (51.6 + 2%)
(Table 4).

10. Gross clinical staging and 5-year-survival. In non-localized disease
the state of the regional lymph nodes (Stage | vs stage I1), as well as the site
of distant métastasés and the tumour burden they represent will become the
most important prognostic factors (Fig. 2).

Discussion

The overall cumulative 5-year-survival of patients depends mainly on
their distribution according to clinical stages. The comparison of 6-year-sur-
vival rates in stage | patients is more relevant because the chance for cure is
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best in this group, and supposing a uniform treatment policy, different sur-
vival rates would just point to prognostic factors. Depth of invasion and
vertical tumour thickness measurements are best combined for judging the
prognosis [11]. In an earlier study we saw a strong correlation between these
two prognosticators mainly at Clark level 11-V and found that the depth of
invasion can be made responsible for the tumour thickness in about 80% [8].
The exulceration of the primary tumour is not independent of infiltrative
growth, size and vertical thickness and can be considered a necrosis in the
central friable, poorly vascularized tumour tissue. A long pre-existence of
pigmented naevi on the base of which melanomas have developed later and
associated higher survival rates will underline the fact that the longer the
duration of precursor naevi the greater the chance to detect melanoma in
its horizontal growth phase. One should be aware that once superficially
spreading melanomas started infiltrative growth, it is the depth of invasion
that matters in predicting further outcome [7, 8]

The recent TNM-classification of melanoma primary tumours already
incorporates tumour thickness and depth of invasion in their pT grading. [12]
and gives a new stage grouping according to patients’ risk. We believe that
the selection of patients at risk of early dissemination will be more precise if
more prognostic factors are considered.
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Wirkung der klinischen und histopathologischen Charakteristika
auf das Uberleben bei an Melanom leidenden Patienten

L. Lukacs

In der Arbeit sind jene ausgewéhlten klinischen und histopathologischen Faktoren
des Melanoms zusammengefallt, die auf das djahres Uberleben eine Wirkung ausiben
kénnen und demzufolge auch als prognostische Faktoren zu bewerten sind. Zwischen
1967 und 1982 erfolgte die Analyse von 166, an malignem Hautmelanom leidenden
Patienten, wé&hrend sich die Follow-up Untersuchungen auf mindestens 5 Jahre erstreck-
ten. Tiefe der Tumorinvasion, Dicke des Priméartumors, eventuelle Exulzeration, ferner
der klinikopathologische Typ des Priméartumors in Hinblick auf den Komplex des Patien-
ten waren jene zuverl&dBlichen prognostischen Faktoren, mit denen das weitere Schicksal
des Patienten — mit dem, der «life table»-Methode gem&R kalkulierten minimalen und
wahrscheinlichen 6jahres Uberleben charakterisiert — vorausgesagt werden konnte.
Die anatomische Lokalisation des Primdrtumors bietet einen guten Stutzpunkt zur
Beurteilung der mdglichen Lymphableitung, deren Kenntnis, mitsamt den oben ange-
fuhrten Faktoren bei der Planung des chirurgischen Eingriffs ebenfalls eine nitzliche
Hilfe bietet. Anstatt der Steigerung der Radikalitdt des lokalen chirurgischen Eingriffs,
wird eher die mit elektiver regionaler Lymphknotendissektion und adjuvanter Behand-
lung kombinierte Exzision empfohlen.

BnusHMe, oKasblBaeMOe Ha BbDKMBaHME 00/IbHbIX C Me/1aHOMOW
KMTMHAYECKUMN U TUCTONATO/IOMMYECKUMI XapPaKTePUCTUKaMn

. NYKAY

ABTOp MOMbITaNCA BbIAENUTb CPEAN KAMHUYECKUX W TUCTOMATONIOrMYECKUX XapakTep-
MUCTUK MeNaHoMbl Te U3 HUX, KOTOPble MOTYT OKa3blBaTb BAUAHWE Ha 5-NneTHee BbDKMBaHWE U,
TakuM 06pa3om, MOTYT OL,eHUBATbCA KakK NporHoctuyeckue taktopsl. OH NpoBen aHanu3 faH-
HbiX 165 cTpafaBliUX MeNaHOMO KOXMW 60nbHbIX B nepuof 1967—1982 rr., cocTosiHMe KOTO-
pbIX OH KOHTPONWpOBan, N0 KpaiHel Mepe, B TeyeHue NATU neT. FnybuHa NPOHUKHOBEHMUSA
Tymopa, TONWUHa NepBUYHOK 0NyX0nu, hakT U3bA3BNEHUSN, @ TakXKe KNNHWUKO-NaTONOrnyeckuii
TUN NEpPBUYHON OMNYX0NM 6GbINN TEMU HAAEXHbIMU MPOrHOCTUYECKUMU (haKTopamMu B acnekTte
Komnnekca 607bHOr0, C MOMOLLbI0 KOTOPbIX MOXHO NpefckasaTb fanbHeilwy cyabdy 60/b-
HOro — XapakTepu3ys MUHUMaNbHbIM U BEPOATHOCTHbLIM 5-1€THUM BbIXXWBAHWNEM, BbICYUUTAHHBIM
meTogom dife table». AHaToMuMuYeckoe pacnonoxeHue NePBUYHON ONYXONU LaeT XOPOLUYH TOUKY
onopbl ANA OLEHKN BO3MOXHOTO IMM(aTUYECKOro OTTOKA, YTO, BMECTEe C BblLLernepeyncieHHbIMM
(hakTopaMu, TakXe Mone3Ho Npu NiaHUPOBaHUU XUPYPIrMYECKOro BMellaTenbcTsa. Mpu sHaHUK
CTaTUCTUYECKN 3HAYMMO BIUAIOLWMUX HA BbKWBaHWE MPOrHOCTUYECKUX (DAKTOPOB, aBTOP PeKo-
MeHAyeT B MNepBYl O4Yepefib MCCEYEHUE 3NEKTUBHOrO PEruoHanbHOro NMM@aTnuyeckoro ysna
B KOMOWHaLMM C AucCeKuueid ¥ afblOBaHTHOW Tepanueid, [N NOBbIWEHWA PafnKanbHOCTU
NOKaNbHOTo XMPYPruyeckoro BMellaTenbCTBa.
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The endotoxin sensitivity of pregnant rats and their fetuses was studied
and the following conclusions were drawn:

1. In the third trimester the fetus-damaging effectofendotoxin also involves
considerable damage to the mother which often ends with the mother’s death
(in this experiment in 40% of the cases).

2. The endotoxin sensitivity of the fetuses of one mother is relatively the
same.

3. Within the race-specific range the endotoxin sensitivity ofa given popula-
tion of pregnant rats largely varies according to the individual sensitivity.

4. There is no “threshold dose” which would kill each fetus and would not
kill any of the mothers.

Based also on literary data, it is concluded that the effect of endotoxin
causing fetal death is mediated by humoral factors released from the mother’s
organism, and fetal death is primarily due to anoxia.

Introduction

It is well known that the pregnant individuals of several species are
more sensitive to bacterial endotoxin than the non-pregnant ones and that
endotoxin has numerous fetus-damaging effects [7, 10, 12, 14, 15]. In the
present experiment the maternal and fetal effects of bacterial endotoxaemia
in the third trimester of pregnancy were studied.

In the investigation answers were sought to the following questions:

 What is the interaction between the maternal and fetal endotoxin
sensitivity ?

e |s there an endotoxin “threshold dose” which would kill each fetus
but would not kill any of the mothers ?

3 Permanent address: Department of Obstetrics and Gynaecology, Bugéat Pal
Hospital, Gyongyds. Presently, scholarship-holder of the Hungarian Academy of Sciences
in the first Institute.
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» Does endotoxin possess any specific fetus-damaging effect or does the
damage to the fetus develop secondary to that of the maternal organism ?

* How are the endotoxin sensitivities of the pregnant and non-pregnant
rats related?

Material and Method

In the experiments female CFY rats (LATI, Go6doll6) of an average
weight of 210 g were used. Based on vaginal smear tests, the females in
proestrus were kept together with males for 36 hours, then after repeated
vaginal smear tests 100 “sperm-positive” females were included in the experi-
ment. The day of seminal examination was considered the first day of preg-
nancy. Fifty non-pregnant rats were used as controls.

The animals were kept on granulated rat food and tap-water ad lib.

Arrangement of the experiments is shown in Tables 1 and 2.

Endotoxin [LPS (E. coli 089) P2 87061601 (OSSKI)] was used i.p.
diluted in physiological saline in an amount shown in the table.

In the experiment endotoxin was administered on the 18th day, and in
the 48 hours following administration the animals were constantly monitored,
the dead ones immediately dissected and the visible changes recorded. The
surviving animals were exposed under anaesthesia on the 20th day of their
pregnancy and the living and dead fetuses were counted.

Table 1

The effect of the same dose of endotoxin on pregnant and non-pregnant rats
(experiment A)

MOTHERS
Group Physiological .
(no. of animals) 1 mg/animal saline Deaths Survival
1 ml/animal
1. (16) non-pregn. _ + — 15
2. (15) pregn. — 4- - 15
3. (35) non-pregn. + - 1 34
4. (35) pregn. + — n 24
FETUSES
Live fetuses Dead fetuses
in 11 dead mothers 127
in 16 live mothers - 178
in 3 live mothers 14 17
in 6 live mothers 63 —
Total 67 + 322 = 389
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Table 2

The effect of increasing doses of endotoxin on pregnant rats
(experiment B)

MOTHEBS
Distribution of surviving
mothers according to
Group Endotoxin Maternal their fetuses’ behaviour
(no. of animals) r‘ﬁ%?émﬁ% death survival Fetal death SLfl’?ltl\a/Ia|
total partial
1 (5 0.1 - 5 1 - 4
2. (6) 0.2 2 3 — — 3
3. 5 0.4 4 1 1 — _
4- (6) 0.6 2 3 — 1 2
5. (6) 0.8 3 2 1 — 1
6. (6) 10 4 1 — — 1
7. (5 12 4 1 1 — —
8. (5) 16 4 1 1 —_ —
9. (5 2.0 6 — — — —
10. (5) 3.0 6 — — _ _
Total 33 17 5 1 n
FETUSES
Live fetus Dead fetus
in 33 dead mothers — 324
in 5 live mothers — 47
in 1 live mother 3 8
in 11 live mothers 115 —
Total 118 + 379
Results

Results of experiment A are summarized in Table 1. In Group 1 (absolute
controls) no death occurred. In Group 2 (pregnant controls) no death occurred.
In Group 3 one animal died and 34 survived endotoxaemia. In Group 4, 11
mothers with 127 fetuses died within 48 hours after endotoxin exposure.
Twenty-four animals survived the endotoxin exposure and the fate of fetuses
was as follows in the surviving mothers: in 16 mothers all fetuses (a total of
178) died, in 3 mothers there was partial fetal death (atotal of 14 live and 17
dead fetuses), while in 5 mothers all fetuses (altogether 53) fetuses survived
endotoxaemia.
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Following endotoxin exposure, during the pathological study of the lost
animals, organic changes characterizing endotoxic shock were found including
pulmonary edema, thymic, bleeding, congestive enlargement of the liver,
intestinal edema, segmental intestinal haemorrhage, thin colonic contents,
mesenterial lymph node swelling and bleeding, swelling of the Payer’s plaques.

Clinical signs of endotoxic shock were also noted in the animals surviving
endotoxin exposure.

The results of experiment B were demonstrated in Table 2. Due to dif-
ferent doses of endotoxin exposure, 33 mothers died with 324 fetuses. In 17
surviving mothers the fate of the fetuses was the following: in 6 mothers all
fetuses (altogether 47) died, there was partial fetal death in one mother (3 live
and 8 dead fetuses), in 11 mothers all fetuses (a total of 115) survived endo-
toxaemia. The autopsy record of the dead animals corresponded to that of
experiment A. The endotoxin effect could be observed in varying degree in
the surviving animals, ranging from a mild “indisposition” (e.g. slightly ruffled
fur) to endotoxic shock.

Discussion

In experiment A only one animal died in the nonpregnant treated group
(Group 3) due to endotoxin exposure. Comparing to the 11 pregnant dead
ones, it can be stated that the pregnant organism is essentially more sensitive
to endotoxin. This observation is in agreement with our earlier data reported
[7, 8, 10, 12]. At the same time, the further results of the endotoxin-treated
pregnant group are also striking. One-third of the 35 animals died (11 out of
35), while in 19 of the surviving 35 animals there were also fetal deaths.

It can be established that due to the applied endotoxin dose, 83% of
fetuses and one-third of the mothers died. In one part of the surviving mothers
the fetuses all died, in the surviving mothers, however, there was only partial
fetal death. There were also surviving mothers, where there was no evidence
of fetal death at all. This “scatter” can be attributed to the markedly differing
individual endotoxin sensitivities within the species.

Due to endotoxin exposure one-third of the fetuses died (127 out of 389)
together with the mothers. Endotoxin could kill a part of the fetuses only when
killing the mother as well. The mother’s organism seems to give a protection
for the fetus against the bacterial endotoxin. It should, therefore, be stressed
that in the past two decades several research workers [8, 9, 12, 14, 15] have
reported primarily the fetus-damaging effect of endotoxin, while devoting less
attention to the changes in the mother. Our observation does, however, refer
to the fact that the “fetus-damaging” effect of endotoxin is due to the con-
siderable damage to the mother’s organism.
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It can be concluded from the data of experiment B that on administra-
tion of 0.1 mg endotoxin each mother survived, however with some fetal
deaths. As a result of an endotoxin dose of 2.0 mg, however, all mothers died.
Consequently, it can be stated that the survival of the fetuses is inversely
proportional to the endotoxin dose, however with a considerable individual
endotoxin sensitivity. It could be noted that the overwhelming majority of
the fetuses (90%) within one mother “behaved” the same way—they all died
(in 21 mothers) or all survived (in 16 mothers).

Our experiments as well as the literary data suggest that it is probably
not the endotoxin itself which kills the fetus but the circulatory failure induced
by the bacterial endotoxin in the mother or the resulting fetal hypoxia. This
hypothesis seems to be supported by the observations of Bech-Jansen et al.
[2, 3] stating that in pregnant sheep during maternal and isolated fetal endo-
toxin perfusion, the mother is ten times more sensitive to the same concentra-
tion of endotoxin infusion than the fetus itself. There is no essential difference
in fetal circulation and oxygen metabolism up to the terminal phase of the
mother’s shock. The fetus is already sensitive to the mediators produced in
the mother’s organism which are capable of damaging the fetal oxygen meta-
bolism, independent of the presence of endotoxin. As a result, the process of
fetal damage can be triggered by maternal endotoxaemia, however, there is
no need of endotoxin for the development of damages (better-to-say, for that
of anoxic fetal damages). This seems to be supported by the observation of
May et al. [13] that in the baboon, due to endotoxin, as a trigger, such media-
tors are released which are still present in the circulation 24 hours later, when
endotoxin cannot any more be detected in the blood even with the limulus
test [6], and can be transferred with the serum of the treated animals to other
ones, inducing a pathologic process simulating endotoxaemia.

In fetal death a role can also be played, besides the mediators released
in the mother’s organism, by the circulatory redistribution associated with
the mother’s shock, since during this placental circulation can be a reliable
reservoir and so this may also contribute, together with thrombi appearing
in the placenta, to the exacerbation of fetal hypoxia. It seems to be probable,
however, that the process aggravating fetal hypoxia is not a primary one in
the defence mechanism of the mother. Our experiments (A and B) also reveal
that the maternal organism could survive endotoxic shock only in 54%, with
total or partial fetal death.

In view of what has been said, perhaps the question is also less important
whether the endotoxin penetrates the placenta. This issue has been studied
by several authors, including Hungarians as well [8, 9, 10, 15]. Its penetra-
tion into the placenta has been assessed contradictorily. The results of the
examinations were certainly influenced by a number of experimental circum-
stances, e.g. the kind of experimental animal used (mouse, rat, rabbit,
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sheep, pig), in which period of pregnancy they had been examined, what
kind of endotoxin preparation had been used and how endotoxin had been
labelled.

Finally, it should be mentioned that recently several therapeutic attempts

have been made for treating obstetric septic-endotoxic shock [4, 7, 11, 16, 17].
Of them the work of Lanchman et al. [11] is to be pointed out, who obtained
promising results with pooled anti-endotoxin IgM and IgG human antibodies,
as well as that of Bende et al. [4] using haemoperfusion.

10.

11.

12.

13.

14.

15.

16.

17.

18.
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Untersuchung der Endotoxinempfindlichkeit von trachtigen Ratten
und ihrer Frichte

Gy. Sz6cs, Teréz Csordas und L. Bertok

Im Laufe der Untersuchung der Endotoxinempfindlichkeit trachtiger Ratten und
ihrer Frichte wurde folgendes festgestellt: 1. Das Endotoxin entfaltet eine fruchtsché-
digende Wirkung im «dritten Trimester» nur durch die wesentliche Schadigung der
M utter, wéhrenddessen meistens auch die Mutter eingeht (im dargestellten Material
betrug diese Prozentzhal 40%); die Frichte einer Mutter verfligen uber eine relativ
identische Endotoxinempfindlichkeit; 3. eine gegebene trdchtige Population reagiert
unter Wirkung einer gegebenen Endotoxindosis — innerhalb der, die Spezies charak-
terisierenden Empfindlichkeit — der individuellen Empfindlichkeit entsprechend mit
wesentlichen Unterschieden; 4. es existiert keine derartige «Schwellendosis», die sdmt-
liche Frichte, dagegen aber keine einzige Mutter toten wirde. Unter Bericksichtigung
der erzielten Ergebnisse und der Literaturdaten werden die Konsequenzen gezogen, dal
die die neonatale Sterblichkeit der bakteriellen Endotoxine verursachende Wirkung im
mitterlichen Organismus durch die unter Endotoxinwirkung freiwerdenden Mediatoren
realisiert wird und in erster Linie die Folge der Anoxie ist; der ProzeB, in dem das in
den fotalen Kreislauf eventuell Ubertretende bakterielle Endotoxin keine wesentliche
Rolle spielt, setzt sich auch nach der Eliminierung des Endotoxins fort.

MccnegoBaHne YyBCTBUTENLHOCTU K 3HAOTOKCUHY 6€p6M€HHbIX KpbIC
n nx naonos

4. CEY, T. YHOPJALL n /1. BEPTOK

Wccnefys 4yBCTBUTENbHOCTL 6epeMEHHbIX KPbIC M WX MJ0A0B K 3HAOTOKCUHY, aBTOPbI
cCAenanu cnefyoune BbiBOAbl: 1. 3HAOTOKCMH OKa3biBaeT MOBpeXAjatoliee AeicTBME Ha NoA
B «TpeTbeM TPUMECTpe» TOMbKO uepe3 3HAUMTeNbHOE MOBPEXAEHWe MaTepu, MpuueM Mo XoAy
3TOro yacTo (B JaHHbIX 3KCNepumeHTax B 40%) norn6aeT n MaThb; 2. NN0AblI OAHOK MaTepu UMelT
MoyTU OfMHAKOBYK YYBCTBUTENbHOCTb K 3HAOTOKCUHY; 3. AaHHas nonynsauus GepemMeHHbIX
XUBOTHbIX pearupyeTt Ha [aHHYH 403y 9HAOTOKCMHA — B pamKax XapakTepHOi ANf JaHHOTO
BUA YYBCTBUTENbHOCTU — BeCcbMa PasNMyYHO, COOTBETCTBEHHO MHAUBUAYANbHONW YYBCTBUTE/b-
HOCTW; 4. He CyLLecTBYeT TaKol «mnoporoBoil f[o3bl», KOTopas 6bina 6bl cMepTenbHa Ars BCEX
nNoAoB U He y6una 6bl HU OfHOW MaTepu. CpaBHMB CBOU pe3ynbTaTbl C AUTEPATYPHLIMU AaH-
HbIMUW, aBTOPbLI MPULWAM K BbIBOAY, YTO feiicTBMe 6aKTepuanbHbIX 3HAOTOKCUHOB, Bbi3biBatoLLee
rnéenb NNOAOB, OCYLLECTBASAETCS Yepe3 MeAMaTopbl, BbICBOGOXAAOLIMECS B OpraHU3Me MaTepu
noj BO37eiiCTBMEM 3HAOTOKCWMHA, M ABNSETCS B MEPBYI0 Ouyepefb Pe3ynbTaTOM aHOKCUW; 3TOT
npouecc MPoAO/MKAeTCs UM NOCne 3NMMUHALUMU 3HAOTOKCUHA, W GaKTepuUanbHblli 3HAOTOKCUH,
ecin OH Mmonan B KpOBOOGpalleHUe Njoja, He UrpaeT CyLieCTBEHHOW ponu.
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During orthotopic liver transplantation Ca2+ assessment was made in the
recirculation phase and the ultrastructural changes in the liver were studied. It
was established that the Ca2+ level decreased progressively. The Ca2+ level in
the hepatic vein was lower than the arterial value. The EM studies performed in
the recirculation phase did not reveal any cellular damage, only the swelling of
the mitochondria was striking. Based on the results, the question was raised
whether Ca2+ can have a prognostic role in assessing the viability of the liver.

According to the practice of transplantation, cold ischaemia has implied
a reversible state in the human liver for a period of 8 hours. Recently, by using
Belzer’s solution this time was prolonged to 30-32 hours. It is known from
liver surgery that reperfusion contributes to the development of postischaemic
liver necrosis [11]. Therefore, most changes can be anticipated in transplanta-
tion at the beginning of recirculation.

In our experiment the changes in the arterial and hepatic venous Ca2+
levels were examined. In the recirculation phase the ultrastructural changes
were studied by electron microscopy. The experiment aimed at assessing the
viability of the transplanted liver.

Material and Method

During orthotopic liver transplantation blood samples were collected
on 6 occasions from the femoral artery and 4 times from the hepatic vein
of 8 female mongrel dogs, weighing 16.9 + 1.3 kg. Tissue samples were col-
lected for EM study in the recirculation phase, which were fixed in glutar-
aldehyde.

During transplantation active veno-venous bypass was applied [10/A Ca
assessment was made by an AYL (Austria, Graz) equipment].

Three sham-operated animals served as controls.
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Results

Arterial Ca2+ level decreases progressively during liver transplantation
(Table 1). The decrease is significant during the anhepatic phase and at the
beginning of the recirculation phase (p < 0.01) (Fig. 1). The changes in the
blood of the hepatic vein are conspicuous. The 0.0836-0.0951 mmol/1 value of

Table 1

Change of theCa++ level during experimental liver transplantation

Transplantation

No. = 8 Preparation phase Anhepatic phase Recirculation phase
Blood sample 1 2 3 4 5 6
Femoral artery 1.0470 1.0175 0.8411 0.8311 0.7629 0.7784
yio) zb zb zb zb zb
0.0841 0.0965 0.0983 0.1239 0.0986 0.1674
Hepatic vein 1.0250 0.9836 — — 0.7259 0.7433
i) i it b
0.1002 0.0951 0.0853 0.0834
No. = 3 Sham-operated
Femoral artery 1.044 1.041 1.042 1.047 1.043 1.039
do zh i it it b
0.112 0.1231 0.1096 0.1311 0.1219 0.1198
Hepatic vein 1.025 1.012 1.021 1.021 1.022 1.(?24

pds) zb i} -J zb it
0.1125 0.1515 0.1509 0.1181 0.0992 0.0912

All Ca++ values were defined in mmol/1.

the preparation phase at the beginning of the recirculation phase is reduced
to 0.7259 + 0.853 mmol/1l (p < 0.01) (Fig. 1).

The ultrastructural study of the liver, in the preparation phase, shows
a normal pattern of the vascular pole of the liver cell. Only the mitochondria
are slightly swollen, the cytoplasmic glycogen is of normal amount. In the
cytoplasm lipid droplets containing also neutral fats can be noted (Fig. 2).
Following a recirculation of 60 minutes, there are enlarged mitochondria in
the cytoplasm of the liver cells. The matrix is pale. The amount of glycogen is
markedly reduced, without the characteristic rosette-formation. The amount
of rough endoplasmic reticulum is similarly reduced (Fig. 3).
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Fig. 1. The change of Ca level during experimental uver transplantation

Fig.2. EM picture ofa control dog liver. Basic magnification: X 4000, final magnification:
X 13,200
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Fig. 3. Sixty-minute recirculation. Transplanted dog’s liver. Basic magnification: X4000,
final magnification: X 13,200

Discussion

The 3-hour in vivo blockage of the afferent circulation of the liver results
in the definitive development of liver necrosis in the rat [3, 4]. Even following
reperfusion after one or two hours of ischaemia extensive cellular necrosis
was observed [3]. The tolerance to liver ischaemia can be enhanced by several
substances and procedures, like e.g. gluthatione, allopurinol, méthylpredni-
solone as iveli as cold and cooling [7, 11, 12].

It was stated that the general characteristics of liver cell death is coagula-
tion necrosis [4]. Seeking the causes of coagulation necrosis of various origin
within the liver cell, two hypotheses have been put forward: according to the
first one, the effect of Ca2+ induces intracellular coagulation [2, 3, 4], while
according to the second, the accumulation of the so-called free radicals are
assumed to be responsible for the death of liver cells [1, 5].

Concerning the effect of Ca2+, it was proved in intact states and cell
cultures that the influx of Ca2+ through the impaired plasma membrane pro-
duces irreversible damage corresponding to the concentration gradient, and
leads to cell necrosis. The structural changes of cellular elements, mainly those
of the mitochondria characterizing coagulation necrosis, probably result from
the effect of the increased Ca2+ level on the macromolecules of the cells [6].
In the extracellular fluid the normal Ca2+ concentration is 103 m, intracel-
lularly it is 10~7, 10-8 M, that is, there is a 103104-fold concentration gradient
on the plasma membrane. Due to the impairment of the plasma membrane,
the entering Ca2+ is intracellularly active and damages the mitochondria,
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the regulated metabolic functions, the nucleic acids and the cellular proteins
[3, 4].

In our studies, during liver transplantation a progressively decreasing
Ca2+ level and, in recirculation, the swelling of mitochondria were found. The
role of the Ca2+ level in coagulation during transplantation has already been
analysed in an earlier paper [8]. Further investigations are needed for clarifying
whether Ca2+ concentration increases intracellularly simultaneously with the
decrease of Ca2+ level. Anyway, the decreased Ca2+ level is assumed to be
due to their uptake by the liver cells. This assumption is supported by the
behaviour of the arterial and hepatic venous Ca2+ levels, i.e. the level of the
hepatic vein being lower than the arterial one suggests that Ca2+ has entered
the liver cells.

It is also possible that Ca2+ influx is only secondary into the cells of the
preserved liver. Due to ischaemia primarily the plasma membrane is damaged
and this results in K+ outflow, glucose release followed by Ca2+ influx into
the cell in the recirculation phase [9].

Whatever is the case, what seems to be decisive and of practical import-
ance is that the role of the Ca2+ level can be considered prognostic. Undoubt-
edly, further investigations are required to settle this question satisfactorily.
It is also an open question whether this recognition is of therapeutic impor-
tance, and whether Ca2+ channel blockers (e.g. Verapamil) are of a favour-
able effect.
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Uber die Rolle des Ca2+Spiegels im Laufe der Lebertransplantation

F. Jakab, Z. RAth, A. ZAborszky, |. SugAr und M. Bérzsonyi

Im Laufe der beim Hund durchgefihrten orthotopischen Lebertransplantation
wurde Ca:+-Bestimmung durchgefiihrt und in der Rezirkulationspnase die ultrastruk-
turellen Anderungen der Leber untersucht. Es lieB sich feststellen, daB der Ca2+-Spiegel
progressiv sinkt. Der in der V. hepatiea beobachtete Ca2+-Spiegel war niedriger als der
arterielle Wert. Die im Laufe der Rezirkulation durchgefiihrten EM-Untersuchungen
vermochten die irreversible Zellschddigung nicht aufzukldren, nur die Quellung der
Mitochondrion war augenfallig. Anhand der Ergebnisse wird angenommen, dafl das Ca.+
bei der Bestimmung der Lebensfdhigkeit der Leber eine prognostische Rolle zu spielen
vermag.

Ponb ypoBHA Ca2+ B TpaHCchnaHTauum MeyeHu
®. AKAB, 3. PAT, A 3ABOPCKW, W. LUYTAP u M. BEPXXEHW

B Xxofe opTOTONMYECKON TpaHCMNaHTaLMn NeyYeHn B IKCNepMMeHTax Ha cobakax aBTopbl
onpefensany yposeHo Ga2+ W u3yyanu ynbTPacTPYKTYPHblE W3MEHEHUS MeyeHn B CTaguu
peuunpkynaunn. YctaHoBuaun, 4to yposeHb Ca2+ NMpPOrpeccuBHO CHWXKaeTcd. YpoBeHb Caz+,
OTMeYeHHbIA B MEYeHOYHOW BeHe, Obln HWXKe apTepuanbHOro YpoBHA. ViccnefoBaHus Mo,
371EKTPOHHBIM MUKPOCKOMOM, MPOM3BEAEHHbIE B CTaAUN PELMPKYALMMA, He 0GHAPYXUIN HEo
paTUMbIX KETOYHbIX MOBPEXAEHWI, 6POCAIOCh B rnas3a TOMbKO HabyxaHne MUTOXOHAPUIA. Ha
OCHOBAHWM MONYYEeHHbIX Pe3yNnbTaToB aBTOPbI MPeLnonaralT, YTo ypoBeHb Ca2+ MOXET UMETb
MPOrHOCTUYECKYIO PONb MPU OMpPefeNeHNN XN3HECTIOCOBHOCTH MeYeHN.
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Prognostic Factors and Treatment Tractics
in the Surgery of Liver Abscesses

F. Jakab, Z. Rath, F. Schmall, |l. Sugar and J. Faller

Department of Surgery, Semmelweis University Medical School, H-1125 Budapest,
Diésarok u. 1. Hungary

(Received: September 13, 1989)

The prognostic factors of 21 patients with pyogenic liver abscess were ana-
lyzed. It was stated that survival is unfavourably influenced by hyperbilirubin-
aemia, the mixed bacterial population, the associated diseases as well as the
tumorous process. As a result of portal antibiotic perfusion, there was no difference
in the mortality rates of multiple and solitary liver abscesses. Based on the analysis
of the prognostic factors, the surgical tactics is developed, i.e. a need for surgical
exposure is supported, which imposes three tasks: exposure of the abscess/es,
management of the primary process inducing the abscess and introduction of a
cannula for portal antibiotic perfusion. Besides some criteria, although the author
do not have experience in this field, they suggest the use of percutaneous drainage
controlled by echography or CT, basically because ofthe lower mortality rate.

The mortality of patients operated because of liver abscess has only
slightly decreased in the last decades, despite that both diagnostic and thera-
peutic facilities have considerably improved. The mortality rate still exceeds
25%. It is assumed that a lack of improvement can be ascribed to a shift in
occurrence of liver abscesses. Compared with data of the previous decades,
patients with liver abscess are nowadays older. The inducing primary disease
is more often a tumorous process. Another conspicuous change is that the bi-
liary origin has become the most frequent [1, 2, 4, 13, 17].

An improvement can be expected in each field of surgery from the ac-
curate determination of prognostic factors, risk assessment and of the selection
of more careful management tactics. Consequently, the data of our patients
with liver abscess, the results of their surgical treatment were analyzed on the
basis of the above criteria, then with a view to them, an attitude was adopted
for developing more effective management tactics.

Material and Methods

The data of 21 patients with liver abscess were surveyed at the 3rd De-
partment of Surgery, Semmelweis University Medical School, from Ja-
nuary 1, 1982 to December 31, 1987 as well as at our Department of Surgery
from January 1, 1988 to March 31, 1989.

1* Acta Chirurgica Hungarica 31, 1990
Akadémiai Kiadd, Budapest



280 F. Jakab et al. : Prognostic factors and treatment tactics

Liver abscess was diagnosed on the basis of operative finding and autopsy
records. The criteria of abscess were represented by the macroscopic picture,
the cavity of the liver with purulent contents and a positive bacteriological
finding. The clinical history and symptoms, the localization and origin, the
microbiological finding, the forms of treatment and the mortality of liver
abscess were analyzed. The correlations between clinical data and mortality
were examined by the chi2 test. The p value was considered significant, if
p < 0.05.

Results

The average age of the 21 patients with liver abscess was 58.5 years,
with a sex distribution of 14 males and 7 females. All the abscesses were pyo-
genic.

In 9 patients the liver abscess was sohtary, while in 12 of them multiple
abscesses were observed (Table 1). Concerning its origin, it was found that the

Table 1

The origin of liver abscesses (1982-1989)

QOrigin Itighlobe  Left lobe Multiple  Mortality

Gallbladder-bile duct calculus, inflam-
mation, injury, tumour 5 1 5 5

Septic complication of previous opera-
tion — — 5 2

Previous septic intraabdominal process,
operation (appendicitis, perforation

of diverticula) via the portal vein 2
Endocarditis, via the hepatic artery 1 — — |
Unknown cause — — 2 —
Total 8 1 12 8

21

abscesses of 11 patients had arisen in the gallbladder. In 7 patients, the primary
focus was an intraabdominal septic process. In 5 of the the abscess was due
to the septic complication of a previous operation (i.e. suture insufficiency,
intraabdominal abscess, etc.), while in 2 patients to a previous septic intraab-
dominal disease (appendicitis, perforation of a colonic diverticulum). In one
patient septic endocarditis had lead to the development of the hepatic, and
according to the autopsy record, to a cerebral abscess. In two patients the
cause of abscess could not be clarified.
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Fever mostly preceded by shivering chills was the most general symptom.
Abdominal pain and hepatomegaly were found in about half of the patients.
The alkaline phosphatase value was elevated in all cases. The serum bilirubin
level exceeded 90 mmol/1 in 13 patients.

Two patients were not operated: the patients were referred to us in a
dying state in both cases. Diagnosis was similarly made but it was, however,
only verified at autopsy.

Nineteen patients were operated. The operation included the transperi-
toneal exposure, emptying and draining of the abscess/es. In 14 out of the 19
patients, the primary disease inducing the liver abscess was also treated sur-
gically (Table 2). In 7 of the 19 patients, portal antibiotic perfusion was made
via the umbilical or a mesenteric vein.

Table 2
Surgical interventions for treating the primary disease causing liver abscess

Operation No.

0 Cholecystectomy, T tube 4
o Cholecystectomy, choledochoduo-

denostomy 1

Rodney Smith operation 1

PTD (due to tumorous biliary
obstruction 2
o Liver resection 2

o Emptying and drainage of intraab-
dominal, interintestinalabscesses 2

o Transformation of Billroth | opera-
tion due to insufficiency into Bill-

roth 11 1
o Biliary drainage 1
Total 14

In two patients, additional exposure was performed due to residual or
recurrent abscess. In one of them permanent thoracic drainage and suction
had become necessary as a result of consequential thoracic empyema. In
another patient three exposures were made for a similar reason. This latter
patient was lost.

Eight of the 21 patients died (Table 3). Death was due to severe, general
sepsis in 7 patients. General sepsis was caused by endocarditis in one case, by
residual or recurrent liver abscess in 6 patients, and by septic intraabdominal
foci in one case. The liver abscess or the septic intraabdominal process could
not be cured surgically. It is to be noted that 4 of the 8 patients lost, had an
underlying malignant process.
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282 F. Jakab et al. : Prognostic factors and treatment tactics

Table 3

Gases of death of patients with liver abscess

GENERALIZED SEPSIS

o] endocarditis 1 **
o residual or recurrent liver
abscess 5**
ointraabdominal abscesses 1
HEPATIC FAILURE 1
Total 8 *

* Four ofthe s patients had a malignant underlying process; ** The patient suffering from

endocarditis and the one from liver abscess were not operated

Data on the correlation between clinical factors and mortality are shown
in Table 4. There was no significant correlation between the serum bilirubin
level, the number of microorganisms as well as between the underlying tu-
morous process, the associated diseases and the mortality. Age, previous ope-
ration/s, and to our greatest surprise, the solitary or multiple character of

the abscess had not proved to be decisive prognostic factors.

Table 4

Prognostic markers in the deaths due to liver abscess

Factors pEﬁ'eﬁ{S Deaths p value

Age ander 70 s 0700
Serum bilirubin level over 90 mmol/1 13 7
Serum bilirubin level under 90 mmol/1 8 1 p < 0.001
i Y3 e oo
Combined microorganisms (incl. anaerobic

ones, too) 12 7 p < 0.05
One kind of microorganism 7 1
Tumorous underlying process 0 4 p < 0.01
Benign underlying process 15 4
Previous operation/s 14 5 p > 0.05
No operation 7 3
Associated disease (tumour, organic fail-

ure, diabetes mellitus) 12 7 p < 0.05
No associated disease 9 1
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Table 5

Portal antibiotic perfusion in the treatment of liver abscess

Solitary Multiple Solitary Multiple
No. Residual or Death  No. Residual or Death No. Residual or Deaths No. Residual or Deaths
recurrent recurrent recurrent recurrent
abscess abscess abscess abscess
2 — — 5 1 1 7 2 4 7 2 3

Total 7 Resid. or 1 Death 1 Total 14 Resid. or 4 Deaths 7
recurrent recurrent
abscess abscess

p < 0.05

In further analyzing the question it is assumed that the favourable change
in mortality had been due to portal antibiotic perfusion (Table 5).

The ratio of complications was high in our patient material. The most
important complications included pneumonia, concomitant thoracic effusion,
empyema, wound suppuration, urinary infection and recurrent sepsis.

Discussion

Based on the advance in the last decades (new antibiotics, the progress
in the methods of liver surgery, the improvement of preoperative diagnosis,
new methods in anaesthesia and intensive care), a considerable improvement
in the results of liver abscess surgery could be expected. However, this has not
occurred either in view of the literary data or our own experience [1, 4, 7, 13,
15]. These have led us to analyze the factors influencing mortality data due to
liver abscess. The retrospective study revealed that factors unfavourably
influencing the outcome were hyperbilirubinaemia, the mixed bacterial popu-
lation and the associated diseases. Of the associated diseases, the malignant
primary process should be pointed out. Age, previous operations and the mul-
tiple appearance of abscesses did not prove to be factors influential in mor-
tality.

Bergamini [1], Pitt [17] and Miedema [13] found that on the multiple
appearance of abscesses mortality was significantly higher. Based also on
earlier experience, now we proved by statistical analysis that portal antibiotic
perfusion had favourably affected survival [6]. Supposedly, in the multiple
liver abscess the decrease of survival could have been more significant without
the portal antibiotic perfusion.

The explicit prognostic value of the elevation of bilirubin level is empha-
sized by Bergamini [1]. Our observations are in agreement with this statement.
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Percutaneous drainage [7] has become accepted in treating liver abscess
in recent years. The results are favourable in selected cases. Although in our
material no case has been treated with percutaneous drainage, by adopting
Gerzof’s view and strict criteria [7], we assume that percutaneous drainage is an
excellent procedure in treating liver abscess provided the abscess is solitary and
there is no urgent need for solving the underlying primary intraabdominal
disease (Table 6).

Table 6

Indications for the percutaneous drainage of liver abscess

1. Besides the liver abscess, there is no other intraabdominal focus requiring surgery
2. The cavity of the abscess can easily be reached by percutaneous technique
3. If laparotomy involves a serious risk for the patient

Since, in the majority of cases liver abscess is a consequence, the advan-
tage of exposing the liver abscess transperitoneally is that it also offers a pos-
sibility for the surgical solution of the primary intraabdominal disease produc-
ing the abscess.

sonography

OPERATION

Fig. 1. Treatment tactics in the surgery of liver abscesses
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It seems to be an important observation that portal antibiotic perfusion
has favourably influenced the development of residual or recurrent abscess and
survival. That is why we have adopted the opinion that introduction of a por-
tal cannula should be the third component of surgical exposure (Fig. 1).

Provided that there is no detectable primary abdominal change requir-
ing urgent surgical treatment and the other criteria are also present, sono-
graphy or drainage of the abscess under CT control is an effective procedure
resulting in lower mortality than surgical exposure.

It is important to discuss the question of residual or recurrent liver ab-
scess because this is the factor which also influences mortality unfavourably

Table 7

Mortality of liver abscess

Treatment Author/year No. of cases Mortality, %
Brodine 1973
de la Maza 1974
Surgical Hill 1982 234 51
exposure Lazarchick 1973
Ranson 1975
Rubin 1974
Wintch 1982
Pitt 1975 29 21
Cheung 1978 14 29
Miedema 1984 65 26
Bergamini 1987 31 32
Jakab 1984 21 38
Total 394 32.8%
Percutaneous Novy 1974 1
Percutaneous Tetz 1973 1 0
drainage Novy 1974 2 0
Stephenson 1978 1 1 100%
Haaga 1980 7 0
Perera 1980 3 0
Kraulis 1980 2 0
Scheinfeld 1982 2 0
Karlson 1982 5 0
Brolin 1984 2 0
Gerzof 1985 12 0
Bergamini 1987 4 2 50%
Total 42 3 7.1%
Percutaneous or Brodine 1973 62 90
surgical drainage Pitt 1975 38 97
or without treat- Cheung 1978 6 95
ment Miedema 1984 41 95
Total 147 91.25%
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[7, 21]. Any form of treatment is applied, if fever does not occur, or it recurs
with septic symptoms, a residual or recurrent abscess is to be considered which
can be detected by sonography or CT. For the time being we believe that in
residual or recurrent abscess the surgical solution is justified.

Table 7 demonstrates the overal results on the treatment of liver abscess.
The mortality rate of 91.25% of the 147 patients of Brodine [2], Cheung [4],
Miedema [13] and Pitt [17], having not been treated either percutaneously or
surgically, seems to indicate that much yet remains to be done in detection.

The results of percutaneous drainage are far better than those of surgical
exposure. It cannot be ignored, however, that the procedure was applied in a
selected group of patients.

The mortality rate after surgical treatment of liver abscess has ranged
between 21 and 15% in the past 15 years. It is assumed that in order to improve
the results the careful analysis of prognostic factors, portal antibiotic perfu-
sion as well as percutaneous drainage under sonographic or CT control can be
recommended.
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Prognostische Faktoren und Behandlungstaktik in der Chirurgie
der Leberabzesse

F. Jakab, Z. Rath, F. Schmal, |I. Sugak und J. Faller

Analysiert werden die prognostischen Faktoren von 21 Patienten mit pyogenem
LeberabszeR. Es wird festgestellt, dal durch Hyperbilirubindmie, durch eine gemischte
Bakteriumpopulation, interkurrente Krankheiten ferner durch einen tumorosén Prozel
das Uberleben ungiinstig beeinfluft wird. Dank der portalen Perfusion meldete sich be-
treffs der M ortalitdt zwischen multiplen und solitdren Leberabszessen keinlinterschied. Die
Taktik der chirurgischen Behandlung wird aufgrund der Analyse der prognostischen Fak-
toren zusammengestellt: namentlich wird fiir die chirurgische Freilegung eine Stellung ein-
genommen; diese hat drei Aufgaben: Freilegung des Abszesses bzw. der Abzesse, Versor-
gung des, den AbszelR ausldsenden primdren Prozesses und Einfiihrung einer Kanile zur
portalen antibiotischen Perfusion. Nebst gewissen Kriterien wird—obwohl diesbezlgliche
eigene Erfahrungen fehlen—wegen der grundlegend niedrigeren Mortalitdt, die ECHO-
oder CT-gesteuerte perkutane Drainage als indiziert gehalten.

MporHocTUYecKre (akTopbl 1 fievebHast TaKTMKa B XMPYPrn abCLEeccoB MeyeHm
®. SIKAB, 3. PAT, . LWUMAJI, U. LUYTAP n . ®ANEP

ABTOpbl aHaNU3MPYHOT NPOrHOCTMYECKUE (haKTopbl y 21 GONLHOFO ¢ MMOFeHHbIM abeuec-
coM neyeHn. OHU MOKA3bIBAKT, YTO TUNEpP6UNMPYBNHEMUS, CMellaHHas 6akTepuanbHas nonyns-
uMs 1 conyTCcTBYtOLW e 3a60NeBaHNs, a TaAKXe OMyX0/eBbl Mpouecc He6NaronpusTHO BAMAOT
Ha BbDKUMBaHWe. Mpu nopTanbHoi Nepdy3nn aHTU6UOTUKOB He OTMEYany pasHuMLbl B 1eTalbHOCTY
OT MHOXECTBEHHbIX W OAMHOYHbLIX abCLEcCcOB MeyeHW. Ha OcHoBe aHanu3a MPOrHOCTUYECKUX
(haKTOpPOB aBTOPbl pPa3pabaTbiBAlOT TAKTUKY XMPYPTrMUYECKOro NleUeHnUs, UMEtoLLero Tpy 3afaum:
BCKpbITWe abcliecca(-0B), NeyeHne NepBUYHOrO Npouecca, Bbi3 BaBlIero a6elecc, W BBefeHue
KaH M 4Ns NopTanbHO Nepdysum aHTUGMOTUKA. T1pU HaNMuUKM ONpefeneHHbIX KpUTepueB —
XOTS B 3TOM OTHOLUEHWUU aBTOPbLI HE PACMONAral T INYHBIM OMbITOM —OHU CYMTAIOT ONPaBLaHHbIM
NepKyTaHHbIA ApeHaX noj KOHTPONeM YnbTpasByka uaum KT n3-3a CYLECTBEHHO MeHblueii
neTanbHOCTU.
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Experience Obtained during Liver Resections
Made under Experimental Conditions
by a Telescopic Compressor (AKE)

A. Antal, L. Papp, Irén Miké and I. Furka

Institute of Experimental Surgery, Debrecen University Medical School, H-4012Debrecen,
Nagyerdei krt. 98, Hungary

(Received: November 27, 1989)

Liver resection experiments in dogs made by the AKE telescope compressor
are reviewed. It is established that the instrument can be applied to the liver
parenchyma of varying size and compressibility. The time ofresection is short and
the intervention entails only minimal loss of blood. Using this solution, it is not
necessary to produce the transitory warm ischaemia of the liver.

The first papers on liver resection are known from the last century
[3, 4]. In the past twenty years an important role has been attached to the
research and morphological study of transhepatic interventions in experimen-
tal and clinical work. These included mainly the functional and morphological
changes of the organ, as well as the regeneration of the liver parenchyma.

In the practice of liver resections the method controlled according to
Adson and Jones [1] and the finger fracture technique used by Lin [5] have
become the most widely used. These latter operations were initially performed
by the author by the temporary compression of the structures of the hepa-
toduodenal ligament in warm ischaemia of the organ, inducing a consequential
splanchnic stasis. To overcome thes disadvantages a “clamp”named after
him [6] was applied by him and also by others with success [7, 9, 12]. Based
on reports, the resection line can be marked out 2.5-3 cm from the edge of the
instrument, blood loss amounted to 500-3500 ml. The finger fracture technique
has simplified the surgical management of liver parenchyma and so it has come
to be widely used.

The operation is performed by several authors in warm ischaemia of the
organ. All the drawbacks are partly known. Currently, research concentrates
on the consequences of the lesions due to ischaemic, reperfusion and splanchnic
stases.

In addition to the above-mentioned “clamp”, to eliminate these draw-
backs, as well as to reduce operative risk, an instrument was used for the same
purpose created by Nakayama [8] and Storm [11], which have not come to be
widely used.

Ada Chirurgica Hungarica 31, 1990
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Fig. 1. Some pieces of the instrumental series and the attached height gauge

The telescope compressor set (AKE) was devised on the basis of studies
on a large number of cadaver livers (Fig. 1), the technique of which has already
been reported elsewhere [2]. Using this instrument, the experience of opera-
tions performed under experimental conditions are reported in the present
work.

Experimental Methods

The investigations were carried out in mongrel dogs of both sexes,
weighing 12“60 kg. Following 16 preliminary experiments, 10 acute and 42 sur-
viving operations were made. The dog’s liver is lobulated, consisting most
often of six lobes. The biggest is the left middle lobe constituting 40% of the
parenchymal substance. Its shape and blood supply render it suitable for re-
section experiments. The length, width and height of the lobe were measured
in each case.

The course of the operation was as follows:

After preparation with atropine morphine, following upper median la-
parotomy, the middle lobe was isolated under hexobarbital anaesthesia. The
width of the hepatic lobe was measured in the required resection ling, then the
thickness and compressibility of the parenchyma were established by using a
height gauge. Based on the data obtained, the instrument suitable for the given
region was selected and introduced (Fig. 2). As a result of compression a mo-
derate venous stasis could be noted in the segregated portion of the liver. Two
to 10 mm from the edge of the instrument the Glisson capsule was transected,
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Fig. 2. For explanation see text

then liver parenchyma was crushed by finger fracture technique, the vessels,
the bile ducts were clamped, transected, then ligated (Fig. 3). This manoeuvre
takes on average 6 to 8 min, the shortest one lasting for 4, the longest for
15 min. Subsequently, compression was gradually stopped by a screw-
thread and the resection surface monitored. Haemostasis was made by a pack
absorbed in saline solution, by clamping of the vessel and by inserting sutures
into the liver parenchyma. The stump was left uncovered. Then the length,
width and thickness of the remaining stump were measured. Drainage was not
performed. After revision, the wound was closed in two layers.

Fig. 3. For explanation see text

Acta Chirurgica Hungarica 31, 1900



292 A. Antal et al.: Experience obtained during liver resections

mmHg
mmHg
>
1
o1
*
-1
>
compress oo
0] 30 T/m
(b)
%
Fia. 4. (a) — mean arterial pressure; (b) — left ventricular end-diastolic pressure; (c) —

speed of relaxation change in pressure, n = 5. The changes are in the physiological range



A. Antal et al.: Experience obtained during liver resections 293

In ten animals, blood was collected 3 h prior to and after the opera-
tion for laboratory tests on the 1st, 3rd, 7th, 14th, 21st, 28th, 42nd and 180th
postoperative days. In five animals also haemodynamic studies were performed
completed by Astrup examination. During the preliminary experiments the
operated animals had not received infusions, during the test series they were
administered a 10% fructose infusion of 300-1000 ml pre- and intraoperatively.

Results

Based on the measurements, the length, width and height of the left
middle lobe ranged from 11 by 10 by 2.5 to 15 by 15 by 6 cm.

According to the haemodynamic studies, circulation was balanced dur-
ing the operation and during the monitoring time of 30 min following haemo-
stasis (Figs 4 a, b, ¢).

During the Astrup examinations there was no change (Table 1).

Ofthe laboratory tests, the K+level and the Hb values are of importance
displaying no change. Intraoperative blood loss, a part of which had derived
from the segregated liver portion was estimated at about 15-30 ml.

Table 1

Astrup examination based on samples taken from the femoral artery (upper values)
and the external jugular vein (lower values)

Before resection After resection 30 min after resection

PH 7.36-7.39 7.32-7.36 7.34-7.38
PCOj 35-40 36-42 34-38
PO 92-99 86-94 90-96
HCO: 23-26 21-25 23-27
TCO: 23-25 25-28 23-26
ABE —5.0----- 1.0 —5.0----- 2.0 —4.0----- 2.0
SBE —2.0- *t 2.0 —4.0----- 1.0 —2 .-+ Oo
SAT 88-96 82-90 85-91
SBC 21.8-22.7 21.0-22.2 21.6-22.3
PH 7.30-7.32 7.26-7.31 7.28-7.30
PCO: 51.1-53.4 54.4-54.8 51.4-53.0
po: 55.4-56.8 54.3-55.6 55.2-56.1
HCos 22.3-23.8 22.0-23.4 22.1-23.4
TCO: 24.2-26.2 24.0-25.8 24.4-26.4
ABE -88~ -8 —4.4-—-- 2.8 -3.2- 2.6
SBE < 8 ag —6.2-—-38 —5.6- 32
SAT 82.8-86.0 80.2-83.3 81.8-84—8
SBC 20.1-21.0 192‘202 20.2-21 —1
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During a single resection, 6-10 ligations were necessary. Haemostasis
decisively by using a pack absorbed with warm saline solution—except in the
cases—was sufficient. In three cases, on stopping compression, minor arterial
bleeding was noted, solved by ligation. On one occasion, a ligature detached
from an about 6-8 mm vein, after the defective cutting of the ligature. After
rapidly restoring compression, it was clamped, then ligated. During the preli-
minary experiments and the experimental series 2 animals were lost in each
due to infection or to attacks by the other dogs. These occurred 4 to 20 day-
postoperatively. Their operative region was normal. The animals were sacri-
ficed after the operation—in acute cases after 4 h, in the surviving series
on the 1st, 3rd, 7th, 14th, 28th, 42nd, 180th and 365th postoperative days. In
case of the 4 h survivals 10, while in the others in all cases 5 animals each
were evaluated.

The following conclusions were drawn:

» No secondary bleeding and bile flow were noted.
* The resection surface was covered in all cases by the lesser omentum,
in 4 cases, however, also the stomach showed adhesion in a small region.

On the first postoperative day the omentum could be pulled down and
the resection surface was covered by a thin coagulum. There was no evidence
of accumulation of blood or bile on the surface either. There was no trace of the
fixing nails of AKB, in two cases, a pale subcapsular suffusion could be noted
along the resection line.

On the third day adhesion of the omentum was strong, but detachable.
On the seventh postoperative—day it could be removed only by sharp dissection
from the resection surface, therefore, this time can be considered as the dura-
tion of healing. Although the resected stump and the more distant parts of the
liver showed considerable macroscopic and microscopic changes—treported in
a separate paper—there was no parenchymal damage in the entire region of
the liverc. The vessels and bile ducts were patent and of an average lumen. The
wall of the gallbladder was normal, and contained the usual liquid bile. The
pressure of the bile ducts was measured by a Caroli-Hess manometer. Prior
to it, basic examinations were made in 10 cases, during which the pressure was
found to be 9-17 water cm in the dog’s common bile duct. In view of this,
examinations were made in 5 acute operations 4 hours after resection and in
the surviving series on the 1st, 42nd and 180th postoperative days. The
obtained results ranged between 8 to 15 water cm, i.e. within the physiological
range. The pressure of the pancreatic duct was measured in the same animals.
This was done on the basis of Sapy’s work [10], who found the physiological
range to be 15-20 water cm using the same instrument. The value measured
by us was 13-17 water cm, which was also physiological. No adhesions occurred
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in the abdominal cavity with unheeded passage, and the organs of the abdomi-
nal cavity were found to show no pathological sign.

The animals tolerated the intervention well, they woke after some hours
and were fed the following day.

Discussion

According to our experience, the instrument can already be introduced
at 1-2 cm from the entering of the large vessels. Due to its variable size, it can
applied for any region of the hepatic lobe. During the experiments about
40-80% of the left middle hepatic lobe was removed in planes of varying di-
rection. During this resection was performed at 2 to 10 mm from the edge of
the instrument and so the ischaemic zone was very narrow. This small distance
was sufficient for keeping the compressor stable. The finger fracture technique
is easy to master, the animal experiments providing an adequate training for
it. In six cases during the preliminary experiments resection was made with
normal circulation by the crushing technique on the left middle lobe, during
continuous, leaking bleeding. By using a compressor the interventions can be
made without bleeding and under the inspection of structures.

The thin venous and bile structures do not need to be clamped and liga-
ted because they display considerable contractility. Therefore, we exerted
considarable traction on them while crushing the liver and they were torn and
retracted into the parenchyma.

On haemostasis, a coagulum develops in the recesses of the parenchyma,
which according to our observations, provides an adequate barrier for these
small structures. That the haemostasis of the resection surface is relatively
easy to solve is due to them, as well as to the stasis during the temporary com-
pression of the parenchyma and also to the possibility of recompression.

During these experimental liver resections it was found that the instru-
ment:

» could be applied to a piece of liver parenchyma of varying size and
compressibility;

* by using it, an organ-preserving operation is possible;

« the intervention produces only an insignificant blood loss;

* the blood supply of the remaining stump is unheeded;

* postoperative bleeding, and spillage of bile were not observed;

» warm ischaemia involved only a small amount of tissue and only for
a short time;

* duration of the operation is short and causes only a small strain;

* it is easy to apply and to master.

2* Acta Chirurgica Eungarica 31, 1990
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Before introducing it into human practice it was found necessary to try
the possibilities offered by this instrument under, experimental conditions and
to make a detailed evoluation of results.
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Erfahrungen im Laufe der unter experimentellen Verhatnissen mit dem
Kompressions-Teleskop-Gerat durchgefiihrten Leberresektionen

A. Antal, L. Papp, I. Miko und I. Fukka

Erdrtert werden die beim Hund mit dem Kompressions-Teleskopischen-Gerat
«AKE» durchgeflihrten Leberresektionsversuche. Es wird festgestellt, dal das Gerét bei
Lebersubstanzen mit unterschiedlicher GréBe und an jenen die zusammendrickbar sind,
eine Verwendung finden kann. Die Resektionszeit ist kurz, der Blutverlust minimal. Im
Falle der Anwendung dieser Losung erlbrigt sich das Zustandebringen einer voriiberge-
henden warmen Ischamie der Leber.

OnbIT, MO/TyYEHHbI B X0/€ Pe3eKL 1A NeveHN, BbINOSHEHHbIX B 3KCNEPUMEHTa/TbHbIX
YCNOBUAX KOMMPECCUOHHBIM TeNECKONUYECKNUM UHCTPYMeHTOM (AKE)

A. AHTAN, N. NAMNMN, . MUKO n N. ®YPKA

ABTOpbl 3HAKOMSAT C IKCMEPUMEHTaNbHbIMU PE3eKLUUSMU MeUYeHU, BbIMONHEHHbIMU Ha
co6akax C MOMOLLbIO KOMMPECCUOHHOTO Teneckonuueckoro uHctpymeHta (AKE). Bbino ycTa-
HOB/IEHO, UTO AaHHbI MHCTPYMEHT NPUMEHUM Ha BELLeCcTBe MeyYeHu Pa3uYHOro pasmMepa U CXu-
MaeMocTu. Bpems pe3eKkLuu KOPOTKOE, OHA COMPOBOXAAETCS MUHMMANbHOW noTepeil KpoBu. B
cnyyae BbIGopa 3TOro cnoco6a oTnajaeT HEO6X04UMOCTb B Mpexofaleli TeNo NWEMUN NeyeHn.
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The State of the Testicle and the Epididymis
Associated with Exstrophy of the Bladder
in Undescended Testes
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Hungary
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In undescended tests, the large number of testicular dysplasias/hypopla-
sias and of that of the fusion abnormalities of the epididymis, and the joint oc-
currence of the two, can achieve even 50%. The frequency of the above anomalies
were studied in undescended testes associated with exstrophy of the bladder. Bila-
teral undescended testes were observed in 5 out of 26 boys born with vesical
exstrophy. In 3 of them bilateral orchiopexy had already been performed. In 5 of
the 6 operations intact testicles and intact epididymis were found. Fusion abnor-
mality was observed only in one case, but the testicle was intact also in that case.
This can be attributed to the fact that in exstrophy of the bladder, the testicles
have failed to descend not due to the insufficient effect of fetal androgen, but due to
anatomical causes. This is also supported by the fact that were the disorder of
descension has been caused by mechanical factors, there was a much lower ratio of
testicular-epididymal fusion abnormality.

I't is well known that some developmental disorders or congenital states
are often associated with the absence of descension of the testicles. Retained
testicle can be observed in a large number in 100% of the classical form of
prune-belly syndrome, in Kallman’s syndrome, in Prader—Willi’ssyndrome, in
the more severe forms of hypospadias (scrotal hypospadias, but chiefly in
perineal hypospadias). The frequent occurrence of undescended testes is also
conspicuous in boys born with the closure abnormalities of the abdominal wall
(e.g. omphalocele, exstrophy of the urinary bladder). It can only be guessed in
these conditions that which factors have affected unfavourably the descension
of testes. In the majority the aetiological factors have still not been clarified
nor is it known whether it is uni- or multifactorial whether it has been due to
undescended testes in several clinical pictures or due to other factors varying
by clinical pictures. As several hypotheses have been put forward for each
step of the physiological process of descension, similarly are the pathologic
events explained diversely in the above conditions. In these congenital disor-
ders the careful analysis of the state of the patient, and the observation during
the surgical management may answer the above questions. In the present
paper our examinations on the surgical fixation in the scrotum of the un-
descended testes of boys born with vesical exstrophy are reported.
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Patients and Methods

In the 16 years between October 1, 1973 and October 1, 1989, operations
because of vesical exstrophy were carried out on 38 children (26 boys and 12
girls). In the patients with the conditions given, primary closure of the bladder
was performed. In those where this was impossible, and in those where primary
closure of the bladder had failed, the ureters were opened into the sigmoid.
Subsequently, in a second session, reconstruction of the abdominal wall was
made. This was followed in boys by urethroplasty to correct epispadias and by
orchiopexy in undescended testes, while in girls by the plastic operation of the
external genitals. Undescended testes were found in 5 of the 26 boys which
were palpable in 4 children inguinally on both sides. In one of them there were
abdominal retained testes bilaterally. In three children bilateral orchiopexy
was made, in two boys orchiopexy had still not been made in the operative
series. During orchiopexy the position of the testicle, its relation to the inguinal
canal, as well as its size and turgor, and the state of the epididymis, and the
intact or pathological state of the testieular-epididymal fusion were observed.

Results

During orchiopexy the testes were found in all cases in the inguinal re-
gion, distal to the outer orifice of the inguinal canal. In 5 of the 6 operations,
testicles of an adequate size and of a good turgor were noted and their fusion
with the epididymis was also sufficient. In these cases the vaginal process of
peritoneum was closed. In one case with testes of normal size the epididymis
fused with the testes only at a small region at the head, the other parts were
removed from the testicle. Here, the vaginal process remained open towards
the abdominal cavity.

Discussion

In undescended testes, it can often be observed that the testes are smaller
than usual, of a flaccid consistence, and, at the same time, imperfect testicu-
lar-epididymal fusion occurs in a strikingly large proportion [4, 6]. In othe
cases the testes are of normal size, of good turgor and in such cases also the
epididymis is intact, with a full fusion between the testicles and the epididymis.
Our observations during 1386 operations made for undescended testes have
earlier been reported [6]. Intact testes and intact adnexa were found in 55.9%
of the operations, with pathological state of the testes or epididymis in 44.1%.
There are several reasons for why undescended testes are in one case ade-
quately developed, while in others flaccid and hypoplastic. Since the normal
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development of the testes and the epididymis are testosterone-dependent on
the effect of which is needed for the descension of the testes, it is obvious that
small testes, or testes, imperfectly or not fused with the epididymis, are due to
reduced hormonal effect. The explanation is less obvious in the case of intact
testes and epididymis. According to accepted views, anatomical causes or a
mechanical obstruction to its passage are assumed to be responsible for the
maldescent. In this group the so-called ectopic testicle is well known where
the end of the gubernaculum testis is not attached to the bottom of the scro-
tum, but to somewhere else and so the testes do not descend into the scrotum.
The resultant perineal, femoral ectopy is very rare. However it occurs fre-
guently, that the fibres of the gubernaculum testis end around the inguinoscro-
tal region or in the scrotum, but notat its bottom. In such cases the testes can
most often be found inguinally, and regarding their position, no difference can
be made between the state of these testes and that of testes retained because
of hormonal deficiency. Only careful examination of the bundles of the guber-
naculum can reveal the ectopic nature. So the diagnosis of this “superficial
inguinal testicular ectopy” as well as its frequency of occurrence are diver-
gently reported by different authors. Moul and Belman [5] observed its oc-
currence in 66%, while Kleinteich et al. [3] in 11.5% of the cases.

The pathogenesis of retained testes due to exstrophy of the bladder is
explained several ways. One of the theories is based on the assumption accord-
ing to which the intraabdominal pressure present in healthy fetuses is neces-
sary to the passage of the testes through the inguinal canal. According to this
theory, this force, similar to carbon dioxide uncorking the campagne bottle,
pushes the testes through the inguinal canal, contributing thereby to the other
factors producing descent [2]. In the fetuses with a defect in the abdominal
wall, intraabdominal pressure decreases. Retained testes is accounted for by
intraabdominal presure in 33-55% in omphalocele and 15-18% in gastro-
schisis [2].

Another theory, which appears to be more convincing, attributes the
absence of descension to the abnormal position of the inguinal canal [1]. Since
in exstrophy of the bladder the pubic bones are separated and the symphysis
is often widely open. Consequently, the two inguinal canals are localized la-
teral, their direction deviating from the normal. The course of the gubernacu-
lum testis is also abnormal: distally it is not attached to the bottom of the
scrotum so the guiding role of the gubernaculum is not effective. If this were
to cause the incomplete descension, then undescended testes is expected to be
present in those with a more severe structural abnormality of the pelvis. There-
fore, it was studied whether in boys with exstrophy of the bladder, there was a
difference concerning the distance between the pubic bones in the groups with
descended and undescended testes. It was found that while in children with
undescended testes this distance was between 40 and 60 mm at the age of
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2 years (average value : 53 mm), in boys with undescended testes this value
ranged between 60 and 70 mm (average value: 62 mm).

In our patients it was striking that in 5 out of 6 orchiopexies intact testes
and epididymis were found with an adequate fusion of the two organs as well.
This is a much favourable ratio than the one in the 1386 operations made be-
cause of undescended testes. Our observation supports the fact that, in cases
where the cause of retained testes has obviously been anatomical-mechanical,
intact testes and epididymis as to their development and structure, should be
reckoned with, because testicular development has been undisturbed. In these
individuals the effect of factors promoting the development of the testes and
the epididymis is undisturbed. This observation may, support our earlier
views [6] that in individuals with undescended testes infertility cannot be
basically attributed to thermic effects but to such congenital abnormalities
which are inherent in the structural retardation of the testes and in the hor-
monal effects of intrauterine life, one of their manifestations being abnormal
testicular-epididymal fusion.
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Zustand des Hodens und des Nebenhodens im Falle eines sich zur
Blasenexstrophie gesellten nicht deszendierten Hodens

M. Meeksz und J. Toéth

Im Falle nicht deszendierter Hoden melden sich in einer bedeutenden Zahl der
Félle Hodendysplasie/Hypoplasie und eine Fusionsanomalie des Nebenhodens; das
gleichzeitige Vorkommen dieser Anomalien kann sogar 50% erreichen. Die Haufigkeit
dieser Anomalien im Falle von sich zu einer Blasenexstrophie gesellten, nicht deszendier-
ten Hoden untersucht. Bei 5 von 26 mit Blaseexstrophie geborenen Knaben waren nicht
deszendierte Hoden zu beobachten, in 3 dieser Félle wurde die beidseitige Orchidopexie
bereits durchgefiuhrt. In 5 der s operierten Félle waren intakte Hoden und Nebenhoden
vorzufinden, eine Fusionsanomalie des Nebenhodens meldete sich nur in einem Fall,
der Hoden vor aber auch in diesem Falle intakt. Die Erscheinung wird damit erklért, daf
im Falle einer Blasenexstrophie die Hoden nicht wegen der Insuffizienz der fotalen
Androgenhormon Wirkung, sondern anatomischer Ursachen zufolge nicht deszendierten.
Dies wird durch den Umstand unterstitzt, dal in Fallen, in denen fiir die Deszensus-
stdrung kein anatomischer Faktor verantwortlich ist, zwischen Hoden und Nebenhoden
Fusionsstérungen viel setlener zu beobachten sind.
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CoCTOsIHME SIMYEK M UXMPUAATKOB MPY 3afePXKKE OMYCKaHUS SNYEK,
COMPSI)KEHHOB C 3KCTPO(ME MOUEBOro MnyebIps

M. MEPKC UW.TOT

Mpu 3afepxke sAUYEK JOBOMbHO YAaCTO HabMAATCAMX AUcnnasus/runonnasus u gy-
3MOHHOE HapylleHWe npujaTka suuyka, OAHOBPEMEHHOE Hannuume 3TUX OTKNOHEHWIA MOXeT
pocturath 50%. ABTOpbI U3y4anyu 4acTOTy BCTPEUAeMOCTH BbllleyKasaHHbIX aHOManuii B cnydae
33[1€PX KN OMYCKaHWsA ANYeK, COYeTalolWeiics ¢ IKCTPOQUeit MOUeBOro ny3sbips. Y 26 ManbuymKos,
POAMBLUMXCA CIKCTPOGMell MOUYEBOro Ny3bips, y 5 HaGnloganack ABYCTOPOHHAN peTeHLUA SUUKa,
y TPeX H3 HUX NPOU3BeNU ABYCTOPOHHIOK opxujonekcuio. Mpn 5 onepauusx u3 s 06HapyxXunu
WHTaKTHble AUYKW U NPUAATKM ANYEK W NTUWb B OAHOM C/lyyae OTMETUNU HapylieHue qy3nu
npuaaTka sMuka, Ho 1 B JaHHOM C/lyyae ANYKO 6bIN0 UHTAKTHLIM. [TPUYNHY 3TOr0 aBTOPbI BUAAT
B TOM, YTO NpY IKCTPO(M MOYEBOTO MNY3blps PETEHLUA ANYEK NPOUCXOANT HE U3-3a BAUSHUS He-
[0CTAaTOYHOCTM aHAPOTEHHOTO TOPMOHA Y NoAa, a BCAeACTBME aHAaTOMUUYECKMX MpUUYMH. Mogk-
pennseT 3TO NPeANoNoXeHUe TOT (haKT, UTO B TeX CAydaaxX, KOrAa 3arepka OnMyckaHus sauuka

Bbl3BaHa MeXaHU4YeCKUM (akTopoM, ropasfio pexe HabnogaeTcs HapyweHne Qysun Mexay suu-
KOM ¥ NpUAaTKOM AUUKa.
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The Possibilities of C 0 2Laser
in Anorectal Surgery

T. Téth, Zs. Banyasz and F. Szalai

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

(Received: January 10, 1990)

Based on their own experience and on literary data, authors have found
the use of C 0. laser most suitable for performing anorectal operations.

The basic lasers in surgery—C02, Nd : YAG—can be used beneficially
for the operative treatment of body regions with an abundant blood supply,
e.g. the face, the skullcap and the perineal region.

Zhao and Chen [13] reported about 1000 haemorrhoidectomies performed
by laser.

Zadech [12] have published the favourable experiences obtained by over
1000 laser haemorrhoidectomies.

Both the C02[2, 3, 4] as well as Nd : YAG lasers [2, 3, 7, 10] are used
in haemorrhoidectomies.

The CO2laser can be used with benefit for removing perineal and genital
condyloma acuminata. The relatively high temperature arising during such
operations kills viruses, condyloma being a viral disease [5, 6, 8, 9].

Material and Methods

Our operations were carried out by a TUNGSRAM RT TLSELCO02 laser
equipment. The equipment was operated continuously, at a performance of
40-50 W.

The minor changes, like fibroma pendulum, small circumscribed condy-
loma acuminatum, are evaporated by a short continuous radiation. The larger
condylomata of a wider base are excised by laser knife.

Haemorrhoidectomies were performed by routine Langenbeck operation
with the difference that the tied piles are excised with laser knife. The focussed
beam of light sort of seals the incision line and no bleeding occurs. The residual
incision line is sutured by running catgut.

Anal polyps are excised by laser knife and the site of excision is sutured
by catgut 8/0.
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Rectal villous adenoma is similarly excised.
Excision and reduction of tomour by laser knife were performed only in
poor risk patients with rectal carcinoma, being unfit for radical operation.

Table 1shows the operated patients according to diagnosis and surgical
solution.

Table 1

Perianal laser operations

No. Diagnosis Operation

I.  Piles Langenbeck operation 21
2. Perineal condyloma Excision, evaporation 12
3. Fibroma pendulum Evaporation 4
4. Anal polyp Excision 2
5. Rectal carcinoma Excision 3
o. Rectal villous adenoma Excision 2

Total 44

Figure 1demonstrates that the patient’s haemorrhoids were removed by
electrocautery: note the enormous perineal oedema.

Fig. 1. Following haemorrhoideotomy by electrocautery a large mucosal oedema
developed

In Fig. 2 the perineal region of a patient operated for haemorrhoid by
COglaser is presented: there is no evidence of edema.
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Fig. 2. After Langenbeck operation with C02laser oedema never develops

Discussion

According to the literature, following laser haemorrhoidectomies, there
is no postoperative edema, accompanied by less pain, the patients need less
pain Killers. There are also less dysuric problems. The same was observed in
our own patients, although the number of cases is still low. 1t should be empha-
sized that postoperative edema does not always occur after haemorrhoidectomy
performed by electrocautery either, but it is bound to develop in a small per-
centage of the cases. This slows down the discharge of the patients, the number
of days in the hospital increases. In China —where the number of patients with
haemorrhoids is known to be high—Zhao and Chen [13] made over 700 haemor-
rhoidectomies. In a part of the cases the laser haemorrhoidectomies were per-
formed on an out-patient basis ! This possibility affords considerable savings
in costs.

The laser knife can also be used with benefit for the evaporation or exci-
sion of condyloma acuminatum. These operations are performed with a slightly
defocussed beam of light. Since also the CO02 laser produced heat, this Kills
viruses reducing thereby the ratio of recurrence. For the further reduction of
recurrences, Krebs [9] applied 5-fluorouracil ointment (in condyloma of the
female genital organ) once weekly after condyloma operations with laser, and
this reduces the ratio of recurrences from one-third to 10%.

Perineal condylomata and fibromas of small size can be evaporated by
simple continuous laser radiation within a short time, without bleeding and
without insertion of sutures.
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Mdglichkeiten des C02Lasers in der anorektalen Chirurgie
T. TOTH, Zs. BANYASZ und F. Szalai
Anhand der eigenen Erfahrungen und der Literaturdaten wird betont, dall bei der

Durchfihrung der anorektalen Operationen der C02Laser eine duBerst vorteilhafte An-
wendung finden kann.

Bo3smoxxHocTn C02- nasepa B aHOPEKTa/IbHOM XMPYPrum
T. TOT, X. BAHAC n ®. CAJAN

Ha ocHOBaHWU COGCTBEHHOTO OMbITA W NUTEPATYPHbLIX AaHHbLIX aBTOPbI CUMTAIOT BMOJHE
060CHOBaHHbIM NpuMeHeHne C02-nasepa ANs BbINOMHEHUS aHOPEKTaNbHbIX onepayuii.
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The applicability of TLSe: CO. developed in Hungary was investigated
in dermatological-plastic surgery.

This apparatus can be used with benefit in certain plastic operations, like
lipectomy, dermabrasion, removel of keloid-tattoo and skin excisions.

Kaplan and Ger [9] were pioneering in the use of C02 laser in plastic
surgery, while Apfelberg [1] and Goldman [7] were the first to use argon laser.

Since then an increasing importance has been attached to lasers in this
field.

Applied Lasers

Argon laser. It emits a bluish-green light at a wave length of 488-514 nm,
This light is selectively absorbed by haemoglobin, the pigments of tattoos and
melanin. The light of argon laser is capable of penetrating the intact skin over
the change by being absorbed by the vessels and pigments of that region.

CO02 laser. It produces an invisible light at a wave length of 10600 nm,
which is absorbed by water. Since biological tissues contain 75-90% of water,
these cells explode under C02 laser exposure and the tissues evaporate in the
focussing point of the beam of light. The advantage of carbon dioxide laser in
the surgery of haemangiomas is that it cuts like a knife and seals at the same
time the minor vessels. By using carbon dioxide laser the skin can be cut by
great precision. Defocussed C02 light can be used for precise superficial va-
porization or the ablation of superficial changes with great precision. Laser
dermabrasion (laser abrasion) is capable of selectively remove superficial skin
layers with outstanding consequential healing of the wound.

Nd : YAG laser. Its wave length is near the range of the infra red light,
i.e. 1064 nm. This light can be conducted by fibreoptics and penetrates the
skin down to a depth of 5-7 mm [6, 11]. This ray penetrating deeper than the
light of the argon laser enables its use in the thicker and more bulky changes of
a much deeper localization. Installed with a sapphire headpiece of various
shapes it can be used for cutting, vaporizing skin and for arresting bleeding.
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Material and Methods

Our operations were carried out with a TUNGSRAM RT TLSGLCO02laser
system of a performance of 60 W. The performance of the device can be con-
tinuously altered between 0 and 60 W. The device was operated continuously
and in impulse mode (0.1 s; 0.2's; 0.5 s; 15s). Aiming with the invisible C02
light is made possible by the well visible purplish light of the He-Ne laser
built in parallelly. The beam is operated by a pedal. For cutting focussed beam
is used, at the end of the handpiece. For evaporation a slightly defocussed
light, at 25 cm from the end of the handpiece, is suitable. For superficial
dermabrasion a strongly defocussed beam of light is applied at 8-10 cm from
the focus.

All these manoeuvres and possibilities can be mastered in the process of
continuous practice.

Table 1 shows our eyelid operations: some 56 such interventions were
made by C02laser. The minor benign changes, like fibroma pendulum, warts,

Tablb 1

Eyelid operations with C02 laser

No. Clinical diagnosis Operation No.
I.  Palpebral basalioma Excision 37
2. Palpebral fibroma Evaporation 5
3. Palpebral wart Evaporation 3
4. Palpebral cyst Excision 2
5. Palpebral pigmented
naevus Excision 2
s. Palpebral atheroma Excision 2
7. Adenoma sebaceum Excision 1
8. Palpebral haemangioma  Excision 1
9. Palpebral papilloma Excision 1
Total 55

etc., are simply vaporized with a slightly defocussed beam. The advantage of
the method is that there is no intraoperative bleeding, the site of the operation
should not be closed by suturing and it heals by a nice scar. Its drawback is,
however, that no material is available for histology and so this can be used
only for operating some benign changes. Of the operations of eyelid lesions
basalioma occurs more frequently. Basaliomas are always excised by focussed
laser beam, in accordance with the ablastic principles, in the intact tissue. In
such cases the removed material is sent for histology. The eyeball is protected
from injury by a metal spatula. Wound healing is excellent, rapid and highly
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Fig. 1. Basalioma of the eyelid

aesthetic, and an almost invisible scar remains. In Fig. 1a patient operated for
basalioma is presented before and, one day and 4 months after operation
(Figs 1, 2, 3).

Table 2 shows our plastic operations performed by laser in other regions
of the body. Removal of tattooing figures in the largest number. The tattoos
are evaporated in the adequate regions. The operations are made with a slightly
defocussed beam of light. Care should be taken that each part of the skin
containing pigment be vaporized. These operations, too, are made on an out-
patient basis under local anaesthesia. The patients carry on their everyday
activities and work.

Fig. 2. Laser excision of eyelid basalioma one day after surgery

3 Acta Chirurgica Hungarica 31, 1990
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Fig. 3. Wound healing after the laser excision of eyelid basalioma

Also lipectomy can be performed by laser knife. Fig. 4 demonstrates
the scar of a subumbilical lipectomy made by laser knife. The patient was
susceptible to keloid-formation, that is why she had asked for laser lipectomy.

Table 2

Plastic operations by CO02 laser

Xo. Clinical diagnosis Operation Xo.
1. Tattoo Evaporation 12
2. Keloid Evaporation 8
3. Lipodystrophy Lipectomy 1
4. Naevus flammeus Laser abrasion 1
5. Unguis incarnatus Matrix plasty 1

Total 23

In Fig. 5a 60-year-old female patient is presented who has had an increas-
ing naevus flammeus on her forehead since birth. Superficial laser evaporation
was made under local anaesthesia. The control picture taken half a year later
shows a very nice healing almost without scar (Fig 6).

Table 3 summarizes the cases operated for benign, semimalignant as well
as malignant skin changes. The definitely benign changes of small size, like
warts, fibroma pendulum, are evaporated by defocussed light. The larger be-
nign changes are excised and the remaining wound is sutured with primary
suture. It is advisable to remove the sutures 3-4 days after the sharp excisions.

Acta Chirurgica Hungarica 31, 1990



T. Toth et al. : The use oj C02 laser in plastic surgery and dermatology 311

Fig. 4. Wound healing after laser lipectomy

The skin wounds made by laser have a tendency to heal somewhat slower. In
Fig. 7 a pigmented naevus excised by laser can be seen ((Fig. 8). Figure 9
shows the healing of the wound.

Fig. 5. Naevus flammeus on the forehead
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Fig. 6. Six months after laser abrasion of naevus flammeus

Table 3

Removal by C02laser of dermal or subdermal changes

No. Clinical diagnosis Operation No.

MALIGNANT AND SEMIMALIGNANT TUMOURS

1. Basalioma Excision 5
2. Malignant melanoma Excision 3
3. Cylindroma Excision 2
4. Subcutaneons sarcoma Excision 1

BENIGN CHANGES

1. Warts Evaporation 61
(12 patients)
24

2. Pigmented naevus Excision

3 Fibroma Excision 11
4 Transitory dermatolysis

acantholyticus Evaporation 10

5. Atheroma Excision,
enucleation 6
0. Fibroma pendulum Evaporation 5
7. Prurigo nodularis Evaporation 5
8. Lipoma Excision 4
9. Plasmocytic granuloma 3
10. Haemangioma Excision 2
11. Fpidermoid cyst Excision 1
12. Cysta colli Excision 1
Total 143
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H H

Fig. 7. Pigmented naevus on the thoracic wall

Fig. 8. Laser excision of pigmented naevus, there is no bleeding

Fig. 9. Wound healing after laser skin excision (pigmented naevus)
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Discussion

The extensive use of C02laser in surgery has been started in our depart-
ment three years ago. The device was tried in septic, paediatric, pulmonary and
thoracic, gastrointestinal and biliary, pancreatic and liver surgery. A large
number of out-patient operations were made, i.e. tattoos, keloid and skin
tumours were removed. The laser treatment of prurigo nodularis and transitory
acanthosis dermatolyticus was performed with dermatological indication in
clinical trials in some cases. The laser treatment of these two diseases is other-
wise not mentioned among the indications in the international literature. This
indication has therefore been omitted.

CO:. laser can find outstanding use in out-patient surgery. After a con-
siderable practice, it has been a favourable finding that there is no intraopera-
tive bleeding or nothing or almost nothing should be done about arresting
bleeding. The beam of the carbon dioxide laser seals the minor vessels during
cutting. So the surgeon’s work is becoming more undisturbed: he does not
need to wipe, compress or ligate vessels with a better visibility.

For a beginner in laser surgery it is obviously very complicated to work
with one arm only, however, after acquiring some practice, this does not im-
pose any problems (for a beginner also a “simple” appendectomy may be dif-
ficult to perform). It can be said about minor operations that the operation is
more rapid if performed by laser (however, thoracotomy or laparotomy are
already slower to perform by laser).

The CO. laser can be used also for tasks which could hardly or not at all
be solved by the conventional methods. The skin is vaporized in circumscribed
regions at the required depth under visual control. So the benign tumours,
keloid and tattooed skin are removed [4, 3]. The scars formed are soft and
hardly visible. During a laser operation the temperature produced in the tissue
is not high, no burns are induced, but rather evaporation. The accessory skin
appendages, like hair follicles, sweat glands, are preserved and the skin regene-
rates outstandingly.

Since tumour cells are destroyed in the incision line, local recurrences
are less likely to occur [15, 16]. It is recommended to excise malignant skin
changes by all means with C02laser knife.

Our patients operated for malignant melanoma were operated and re-
ferred to oncological treatment after dermatological diagnosis.

Based on international experience and our own practice, our view is that
laser has significantly broadened the arsenal of the surgeon.
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Einsatz des CO2Lasers in der plastischen und dermatologischen Chirurgie

T. Téth und T. Babta

Untersucht wurde die Anwendbarkeit des C02Lasers heimischer Entwicklung,
Typ TLS6Il in der heutplastischen Chirurgie. Bei gewissen plastischen Operationen—Lip-
ektomie, Dermabrasion —Keloid-Tetovierungsentfernung und Hautexzisionen, kann das
Gerét eine erfolgreiche Anwendung finden.

MpumeHeHre CO02nasepa B NNACTUYECKOA W LEPMAaTO/IONMYECKO XMPYPrm
T. TOT u T. BAPTA

ABTOpbl KCCMefoBany BO3MOXHOCTb MpPUMeHeHUs paspaboTaHHOro B BeHrpum CO02-
nasepa TMna TLSe: B KOXHO-MIACTUYECKOW XUPYPruu.

WcecnepoBaHusa nokasanu, YTo 3TOT la3ep MOXHO 3((MEKTUBHO OMpejesieHHbIX naacTucey-
KUX onepauunsax: npu nunekTomMun, gepmabpasuun, yfaneHuu KenouHblX pyouLos TaTyMpOBKK K
NpU KOXHbIX 3KCLU3NAX.
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Closure of the splenic surface is solved at splenectomy by placing a raw of
sutures using a double thread inserted at the same level by two straight needles.
This technique does not require interpositions with a good haemostasis and so
favours wound healing. It does not need many instruments and is easy to perform.

A hout 25% of all lymphatic tissues can be found in the spleen and thus
it plays an important role in the defence mechanism of the organism. Its remov-
al may produce disorders both in the early and late postoperative periods [4].

Following splenectomy overwhelming postsplenectomy infection/synd-
drome (OPSI) may occur [8]. Its course is lethal in about 75% of the cases [9].
This syndrome may develop in 2.1-6.3% of the cases after splenectomy [11].
Bacterial, viral and parasitic infections, may also occur at a high rate follow-
ing splenectomy [13]. So attempt should by all means made to preserve the
organ.

If the hilar blood supply of the spleen can be preserved in 50% during
partial splenectomy, then it protects much better against pneumococci than
autotransplantation of splenic pieces [12].

Analyzing the possibilities of preserving the injured spleen it can be
stated that if the spleen can be safely sutured, this is superior to partial sple-
nectomy. On the other hand, partial splenectomy should be preferred to auto-
transplantation [4].

The spleen is difficult to suture, it is prone to bleeding, fragile and thus
the technique of partial splenectomy is not an easy task. In a previous study
the wound surface of the spleen was covered by bioplast combined with tissue
adhesive [2]. In spite of the fact that good results were obtained foreign sub-
stances had to be introduced into the organism, where it had to disintegrate,
be absorbed, which drains energy from the organism. Therefore a still better
technique of splenectomy was sought for [6].
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Material and Methods

The experiments were carried out in 30 mongrel dogs, disregarding their
age, weight and sex. The abdominal cavity was opened by upper median lap-
arotomy under i.m. hexobarbital-sodium anaesthesia. Then, after elevating
the spleen starting from its lower pole, the organ was exposed up to the de-
vised resection line, The two intertwined layers of suture were placed about
2-3 mm below this line: the two ends of the 70 cm long 1/0 or 2.0 Tewdek suture
(of polyester material and polyfilic thread) was threaded through one straight
needle each encompassing the thickness of the spleen and were sutured op-
posing each other at the same level in a way that the threads should cross each
other in the splenic substance (Fig. 1). Pulling both ends a corner suture was
created (Fig. 2). Suturing is continued, being placed at a distance of 5 mm from
each other, until the opposite side was reached. Then both ends of the thread
were pulled and the substance of the spleen becoming draped (Fig. 3). After
adequately pulling the threads they could be knotted. Then the exposed spleen
was transected in the planned resection line above the intertwined layers of
suture. The thread-ends were cut only if the apposed wound surface was not
bleeding. Otherwise, any of the strands could be threaded back if an oozing
bleeding was about to occur, and so the required haemostasis can be achieved
and a splenectomic surface of reduced size was produced (Fig. 4). The remain-
ing spleen was restored in its original place, and the abdominal wall was closed
in the usual way.

After the extirpations, following the examination of the abdominal
cavity, the splenic surface and its environment, microscopic work-up of the
resection stump followed. The histological sections were stained by haema-
toxylin-eosin and Masson—Goldner techniques.

Results

Our observations covered the period from the minute of starting of the
resection up to 10 months. Insertion of the intertwined sutures was not problem-
atic, but the adequate pulling of the strands of the thread required great
care. Since there are “many layers of suture” the substance does not get torn.
In dogs, the spleen has a great storing capacity—the so-called predatory
type-—however the layers of suture tolerated the great changes in volume
quite well. Tearing, rejection, bone necrosis were not observed. If a minor ves-
sel had escaped suturing, this did not present any problem, since it could be
threaded back by any, or both, strands of the suture, thus providing appro-
priate haemostasis. Bleeding to death did not occur in either of the cases.
The layer of suture proceeding about 2-3 mm from the planned resection line,
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Fig. 1. The splenic substance issutured by Fig. 2. Insertion of the corner suture
two straight needles 2—3 mm above the
planned resection line

Fig. 3. By pulling the two threads, the Fig. 4. The stump of the spleen (reduced
substance of the spleen is draped wound surface of the spleen)
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carried possibly at the same level was not damaged by transection of the spleen
to be resected. The smallest possible splenic surface hardly means a greater
adhesive surface than other splenorraphies do, which was also documented by
the autopsies. Some minor adhesions were observed only in 3 cases.

The histological study of the splenic stump revealed the following:

The suturing material in the surface substance of the spleen in the re-
section line could be clearly detected in the study period for 10 months. Ini-
tially, round-cell infiltration could be noted around the suture material, then,
from the 6th month on, hyaline degeneration of the connective tissue poor in
cells was present in its environment.

In the splenectomic surface, an extremely cell-rich, inflammatory gra-
nulation tissue was present even 2 months postoperatively. After 6 months the
resected region was covered by a scarry layer of thick connective tissue still
containing cell-rich areas.

After 10 months, hyaline degeneration of the thick surface developed in
the superficial splenic substance where even the remnants of sutures could be
traced (Fig. 5).

In the splenic substance somewhat removed from the resected surface,
the usual structure was characteristic, with no evidence of change following
resection (Fig. 6).

Fig. 5. Ten months after the operation the reniants of the suturing material can be
clearly seen on the resected surface (HE. X60)
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Fig. 6. There is no change in the structure of the splenic substance removed from the
resected surface (HE, X60)

Discussion

The spleen is difficult to suture, it is fragile, prone to tearing and not even
the technique of partial splenectomy is easy to learn. The diversity of methods
also shows that on optimal solution is still sought for.

Goldenberg et al. [7] have found using a C02laser, that although haemos-
tasis was good, no microscopically extensive necrosis could be noted, as on
using sutures where, bleeding was more massive.

Using CO. laser in dogs, better results were obtained by Reynolds et al.
[11] than with suture introduced through Teflon plates, because in the latter
case after 3 weeks the remaining spleen adhered to the greater omentum, the
mesenterium, the small intestine and the colon. By using C02laser only mini-
mal adhesions occurred and also haemostasis was sufficient due to the coagu-
lant effect.

Lately, partial splenectomy has been performed not only in injuries.
Morgenstern et al. [10] made neartotal splenectomy also in Gaucher's disease.

Partial splenectomy [7] can also be reckoned with in cases of splenic
cysts and abscesses [1].

As compared to the reviewed method, our one is easy to perform and
does not require many instruments. Only two straight needles are needed.
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Haemostasis was adequately ensured by the two intertwined layers of suture.
A large necrotic zone did not occur, like in electro- or laser coagulations. There
is no need of accessory materials (such as Teflon plates, bioplasts, adhesives,
etc.) avoiding the troubles with either acquiring the material or eliminating
it from the organism. This latter is considered important from the point of
view of wound healing, because the organism should not spend some excess
energy on complete healing.

In humans the ramification of splenic vessels enables to perform segmen-
tal resection.

We consider our method simple, ensuring good haemostasis, providing
the smallest possible splenic surface, which is not indifferent concerning ad-
hesions. It does not require special devices, and instruments, etc. and besides,
there is no need to fix the sutures by interpositions, which is advantageous
concerning wound healing.

Splenectomy or partial splenectomy is considered a method of preserving
the spleen, and in spite of the fact that the method has been developed in dog,
based on our results, it is found to be introducible with proper consideration
also into clinical practice.
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Mit spezieller Technik durchgefiihrte partielle Splenektomie beim Hunt!
I. Ftjbka, Ibén Miko, T. Miké und L. Papp

Der VerschluB der Milzflache bei der Milzresektion wird mit eigenartiger Technik,
m it sich ineinander verschlingenden, in einer Ebene angebrachten, doppelten Fdden, mit
einer mit zwei geraden Nadeln verfertigten Nahtreihe geldst. Diese Technik beansprucht
nebst guter Hamostase keine Interposite und beginstigt auf diese Weise die Wund-
heilung. Die Methode beansprucht keine besonderen Instrumente, ihre Durchfihrung
ist einfach.

MapynanbHaa CnaeH3KToOMUA y cobak, BbIMO/IHEHHAA C nomMoulbro cneu,maanon
TEXHUKN

N. ®YPKA, N. MUKO, T. MUKO un /1. NAMMN

ABTOpbI NPOU3BOAAT 3aKPbITUE MOBEPXHOCTU CENE3EHKM NOC/e ee NapLuuanbHoOl pesekLuunm
C NOMOLLbI0 CBOEO6PA3HON ABONHON NMraTypbl, cOCTOALLEN U3 ABYX CLENAEHHbIX LWOBHbIX HUTOK,
pacnofoXeHHbIX B O4HON NA0CKOCTW. CLIMBAHME NPOU3BOAMNOCH ABYMSA NPAMbIMU UrnaMun. 3Ta
TeXHUKa Mpu XOpOLIeM remMocTase He TpeGyeT WHTEPMO3UTOB, MO3TOMY WMeeT MpenMyLiecTBa
C TOYKM 3pEHNS 3aXXUBNEHUA paHbl. He TpeGyeTcs CN0XHOro UHCTPYMEHTapus, CLUMBAHWUE Bbl-
nosHseTcs NpocTo.
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New Surgical Procedures for the Management
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(Received: May 22, 1989)

Three new operative techniques for the management of the kinking of the
internal carotid artery are reviewed. Method 1: Resection of the internal carotid
artery, end-to-end anastomosis with patch-graft angioplasty. Method 2: In situ
reimplantation of the internal carotid artery by grafting. Method 3: Shortening of
the internal carotid artery by suturing and its dilatation by patch-grafting. The
advantages and the conditions of application of these methods are reported. Their
application is also recommended to others.

According to autopsy records and angiographic studies, carotid kinking
occurs in 10-20% of people [24]. 1t becomes evident during life, mostly if it
induces cerebral ischaemia. The term kinking implies the distorting and coiling
associated with the pathological elongation of the artery. The ischaemic symp-
toms, including an excruciating, almost irreducible headache, frequent vertigo,
dead limbs, clumsiness, loss of consciousness, psychic and visual disturbances,
a stricture disturbing the blood supply [22]. Carotid kinking is responsible for
15-20% of overall cerebral ischaemia cases.

The change was described already in 1898 by Edington [5]. Raiser [20]
was the first to recognize its clinical significance in 1959 and for its manage-
ment he applied arterioplexis to the sternocleidomastoid muscle. The first
surgical resection was reported by Hsu and Kistin [11] in 1956. A larger number
of cases was reported in 1959 [6, 18]. The first common carotid resection was
performed by Quattlebaum et al. [18]. Resection and end-to-end anastomosis
of the internal carotid are linked with the name of Hurwitt el al. [12].

The three major causes of kinking are atherosclerosis, hypertension and
congenital abnormality. The internal carotid artery runs between two fixed
points, i.e. the base of the skull and the common carotid artery, in a less
compact tissue. On elongation it diverts laterally, becomes kinked and coils.

Morphologically, three types can be distinguished [2, 10]:

Type I: form C or S (tortuosity) when elongation is also associated with
dilatation. It is due to atherosclerosis. Haemodynamically it is only important
if there is also a stricture at the initial segment of the internal carotid artery.
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Type I1: Sigmoid-shaped coiling. Probably, it is congenital in origin and
in more advanced age, intermittent kinking, occasionally complete thrombotic
occlusion can occur.

Type I11. Kinking. There is usually double kinking in the first third of
the internal carotid artery. It is due to atherosclerosis or fibromuscular dys-
plasia.

The above-mentioned forms can be combined and may assume different
configurations in the various positions of the head or at varying times (Pigs
la-h).

Surgical treatment is recommended if the association between the change
and the cerebrovascular insufficiency has been verified. The operative treat-
ment consists in the complete mobilization of the affected segment, the straight-
ening of the kinking and coiling, the shortening of the elongation, and solu-
tion of the atheromatous or other stricture. The surgical procedures are as

Figs l«—h Sketches from the literature of the surgical solution of internal carotid arterial
kinking
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Fig. 2a Resection of the internal carotid artery
Fig. 26 The longitudinally incised vascular ends are united by oblique sutures
Fig. 2c The excised arterial portion is cut and fashioned into a patch
Fig. 2d Patch-grafting of the internal carotid artery is performed
Fig. 2e The common carotid artery is closed by running sutures

follows: (Figs 1a-h) fixation to the sternocleidomastoid muscle [4] or the,
external carotid artery [14]; segmental resection of the common carotid ar-
tery, union by end-to-end anastomosis of the common carotid and internal
arteries [13]. End-to-end anastomosis after internal carotid resection [1, 7
16, 25] or with patch-grafting [23]. Lower reimplantation of the internal ca-
rotid artery into the common carotid artery [3, 17, 19]. Reimplantation of the
internal carotid artery by patch-grafting [26]. Resection of the internal ca-
rotid artery, replacement with individual patch-graft [2]. Not all of the above
methods can be adapted for each situation, but the solution of choice should
be the one most suitable one for the change.

In this report our surgical alternatives for the reconstruction of carotid
kinking are reviewed (Figs 2a-—¢).

Method 1. The narrowed and kinked segment of the internal carotid ar-
tery is resected (Fig. 2a). After straightening the tortuosity of the distal seg-
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ment, arteriotomy is performed on the central stump of the internal carotid
involving the common carotid artery as well, as also on the peripheral stump
along a shorter segment on the anterior wall. The stumps of the internal caro-
tid artery are united by running sutures (Fig. 2b). The excised piece of the in-
ternal carotid artery is incised longitudinally, it is fashioned to an adequate
size and laurel-leaf shape and the arteriotomy of the internal carotid is ter-
minated with patch-grafting (Figs 2c, d). The arteriotomy is united by running
sutures at the portion involving the common carotid artery (Fig. 2e).

This method can be used when the longitudinal elongation is consider-
able, and the excision of a segment of at least 2 cm is needed. Its advantage
is that the narrow internal carrotid segment can be dilated as required and an
ideal anatomical and haemodynamic situation can be produced. The optimal
substance of the patch is the arterial wall of the patient [9]. This method was
first applied by us in 1978 and it was reported in a lecture already at that
time [8]. Recently, its successful application has also been described by others
[21] (Figs 3a-d).

c d

Fig. 3a Incicion of the internal carotid artery at its origin
Fig. 3b Cutting of the internal carotid artery at its length to be shortened
Fig. 3c Cutting of the common carotid artery
Fig. 3d Reimplanation by grafting
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Method 2. The internal carotid artery is obliquely cut at its origin (Figs
3a, b). The coiling is undone, then the facing walls of the common carotid
artery and of the straightened and lowered internal carotid artery are incised
(Fig. 3c). Subsequently, a longtongue-shaped anastomosis is created (Fig. 3d).

This method can be employed in any case of kinking where there is no
stricture or plaque distal to the union. It affords a good anatomical reconstruc-
tion, without any blind stump. In site of the arteriotomy endarterectomy can
also be performed. The operation was performed by us successfully in 1982
(Figs 4d-c).

Method 3. An arteriotomy is performed from the common carotid to the
internal carotid arteries (Fig. 4a). No resection is made of the internal carotid
artery, only the width of the longitudinal portion is plicated and excluded by
an U-shaped suture from the lumen (Fig. 46). The lumen is closed by patch
grafting from the vein thus dilating it as well (Fig. 4c).

The method can be used when the excess in length is less than 1 cm and
the initial segment of the internal carotid artery is narrow, requiring dilatation.
The operation was successfully performed by us in 1981. Reviewing the liter-
ature, one report has been found on a similar method [15].

In the operations Brenner a shunt was applied. This is a T-shaped tube
conic-shaped on its horizontal shaft introduced into the lumen. Its advantages
are that, thanks to its optimal measurements, it affords a better circulation;
it enables the control of flow; it is suitable for measuring pressure, for rinsing
with heparin and for collection of blood samples. It can be de-aerated well.

a b C

Fig. 4a Arteiiotomy of the communication between the common carotid and internal
carotid arteries
Fig. 46 Plication of the internal carotid artery by U-shaped sutures
Fig. 4c Closure of the arteriotomy with a venous patch graft
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Neuere Operationsverfahren zur Ldsung des Karotis-Kinking

Gy. Gyurké und J. Révész

Zur Losung des A. carotis interna-Kinkings werden drei neuere Operationsmetho-
den beschrieben: 1. Methode: A. carotis interna-Resektion, End-zu-End-Anastomose mit
eigenem Arterien-Patch; 2. Methode: In situ Reimplantation der A. carotis interna mit
Lappen-Verfahren; 3. Méthode:]Verkiirzung der A. carotis interna mit Vernadhung und
ihre Erweiterung mit eigenem Vena-Patch. AnschlieBend werden die Vorteile der Methoden
und die Bedingungen ihrer Anwendung erléutert. Der Einsatz der Methoden wird em-
pfohlen.

HoBble cnocoGbl ONepaTMBHOIO Pa3peLLeHUst MepeKpyYMBaHUsi COHHOM apTepum
4. DIOPKO n W. PEBEC

ABTOPbI ONUCLIBAIOT TPW HOBbIX OMEPATUBHLIX METOAA ANA PA3PELLEHNS NEPEKPYHMBAHNSA
(kinking) BHyTpeHHeil COHHOIi apTepuun. 1-ii cnocob: pe3eKuus BHYTPEHHEA COHHOW apTepuu,
aHaCTOMO3 «KOHELI-B-KOHEL» 1 aHTMOMIacTUKN NOCKYTOM U3 Camoi apTepuu. 2-i: peuMmnnaHTa-
LMS BHYTPEHHEl COHHO apTepuu in situ C/I0CKYTHOW aHTYOHMACTUKOM. 3-Ii cnocob: YKOpoUueHme
BHYTPEHHEii COHHO apTepuu YIIMBAHEM U PACLUMPEHUE C MNACTUKONA JIOCKYTOM U3 COBCTBEH-
HOW BeHbl. ABTOpPbl 3HAKOMSAT C AOCTOMH CTBaMW METOAOB W YCMOBUAMW WX NPUMEHEHUS U
PEKOMEHYIOT MO0/b30BATLCA VMM.
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The Evaluation of Safety Drain
after Cholecystectomy
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In the literature there views are controversial concerning the use of safety
drain after the so-called ideal cholecystectomy. Some authors consider it necessary,
while others superfluous. Authors wish to voice their opinion based on the analysis
of their own material. In the last 5 years a total of 771 gallbladder operations were
performed at their clinic. Of them 472 were judged retrospectively to be ideal
cholecystectomies. The safety drain applied in these cases was brought out in a
separate opening in 72.7% and in the line of the wound in 27.3%. In the former case
healing was accompanied by wound infection in 3.2%, while in that of the drains
introduced in the line of the wound in 8.5%. The quality and quantity ofdischarge
through the drains were studied. In the majority of cases a small amount of
bloody serum was conveyed by the drain tubes, this amounting on average to
45 ml. A larger amount was only noted in a few cases: 300-450 and 800 ml of bloody
serum, in 3 patients. In one case there was a more serious bile leakage associated
with fever, while in another patient arterial bleeding through the drain tube was
observed. In diagnosing these and judging our tasks, drainage was of great help.
Based on this experience, authors consider the use of safety drain justified.

The first cholecystectomy was made by Langenbuch on August 15,
1885 [20]. Since that time operative technique has been marked by great
progress, still there remained open questions in the literature. There is no
uniform view concerning e.g. surgical exposure; there is a similar situation as
to drainage after cholecystectomy.

There has been a long-lasting controversy among surgeons about the
drainage of abdominal operations [2, 10, 11, 13, 27, 32, 35]. This particularly
refers to gallbladder operations [1, 2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 21, 22, 23, 24, 25, 26, 28, 29, 30, 31, 33, 34, 35]. Some authors op-
pose them, moreover they consider them harmful, while others consistently
apply them.

Our clinic has for long advocated safety drainage, even in the cases of
the so-called ideal cystetcomy. Since many surgeons regard this procedure
as superfluous, in the are of up-to-date surgical technique it was found expe-
dient to decide on the correctness of this method based on the retrospective
analysis of the case-histories of our patients.
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Selection of Patients, Examination Method

Patients with acute inflammation, or those operated for phlegmonous,
gangrenous and perforated gallbladder, were not included in the study, be-
cause in these cases drainage is generally always applied. Only the course ol
disease of those patients was controlled whose cholecystectomy had appeared
to be “uneventful”, there was no bleeding, the cystic duct and the “site of the
gallbladder” seemed to be normal, there was only a slight or no possibility of
complication. In such instances a closed drainage system was applied; the best
system appears to be the Redon, Robinson [28] or similar systems, with an
attached polyethylene bag. (If these are not available, they can be home-made.)
The material of the drain tube is a non-occluding silicon, about 20 Chan, in
diameter. The end of the drain tube is fashioned to be atraumatic, with several
side holes. The drain should be brought out of the abdominal cavity through
the shortest possible way. In the recent 5 years a total of 771 gallbladder
operations were made, of them 472 were judged to be so-called “ideal” cho-
lecystectomies. It was studied in how many cases the drain had been intro-
duced subhepatically in the region of the foramen of Winslow brought out
in the line of the wound or through a separate opening. The time, and compli-
cations with their removal were also examined. The percentage of cases as-
sociated with supporation of the wound of the drains brought out in various
places was analyzed as well as the amount of serum or bile drained by the
tubes.

Results

According to our analysis, at cholecystectomy 72.2% of drains had an
outlet through a separate opening and 27.3% were brought out in the incision
line. The drains passed through a separate opening were associated with wound
infection in 3.2%, those with an outlet in the incision line in 8.5%. The drains,
when drawing off no more fluid, were generally removed on the 4th-5th day.
In one case on pulling out the drain tube it broke offin the abdominal wall and
could only be surgically removed by exposure. The patients were routinely
waken early the day after the operation. The amount and quality of discharge
drawn by the drain was examined. The amount generally ranged between 0 and
150 ml, corresponding on average to 45 ml; it was most often serous-bloody in
character, rarely bilious. In a patient 800 ml, in another case 450 ml, while in
a third 300 ml bloody serum were drained. The use of a drain tube was partic-
ularly useful in two cases. In a patient first 200 ml, on the subsequent day
300 ml bile were discharged with a fever of about 38 °C and a tenderness in
the lumbar region on pressure. Bile flow gradually stopped and the patient
was discharged from hospital free of complaints on the 13th postoperative
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day. In one patient within some hours after cholecystectomy a large amount
of fresh blood appearing to be arterial blood was drained. The arterial bleeding
originating in the liver bed could be arrested at immediate reoperation. This
patient was discharged from hospital complaint-free on the 9th postoperative
day. No patient was lost during drainage.

Discussion

One should be unbiassed in stating that using a drain has its advantages
but also its drawbacks [1, 3, 4, 5, 7, 11, 13, 17, 19, 26, 28, 33, 35]. The advocates
of closure without drainage argue that in such cases respiration after the oper-
ation is easier and the patient can be up and about earlier; postoperative de-
velopment of adhesion can be prevented, there is a reduced risk of ileus and
abdominal hernia is less likely to occur.

—Routine drainage can be associated with complications. The tip of the
drain may injure abdominal organs (liver, vessels, intestines), as a result of
prolonged pressure, erosive bleeding and intestinal fistula may arise. Due to
its fluid content, ascending infection may occur in the lumen of the drain, and
intraabdominal infection may develop in spite of the aseptic operation. As a
result, there is a risk of healing by second intention, of disruption of the wound
and of development of abdominal hernia, in particular if the drain has been
passed through the surgical wound; the time of hospitalization is also prolonged.
In case of deficient fixing, the drain may fall from the abdominal cavity or
may even slip into it. On pulling out the drain tube it may break offin it calling
for surgical revision. The aim of drainage is to draw off the discharge from the
abdominal cavity. The lumen of the drain may be clogged due to fibrin for-
mation or to any other causes. In such cases blood, bile, and pus may accu-
mulate in the abdominal cavity. A drain not drawing off discharge may mis-
lead the external observer. And, finally, another kind of risk of drainage should
be noted, although we doubt its occurrence: drainage gets the surgeon out of
the habit to proceed with caution and to work precisely. In the beliefthat drain
is a guarantee for everything, he may fail to precisely manage the operative
region.

The most serious risk of the closure of the abdominal wall without drain-
age is the possibility of biliary effusion which may derive from the stump of the
cystic duct, from the pancreatic accessory ducts left open. The bile is suscep-
tible to infection, biliary peritonitis, subhepatic and subphrenic abscesses can
develop. Another great risk is the massive secondary bleeding which, in lack
of drainage, may escape detection or is detected only late.

In practice it appears that while performing a large number of cystecto-
mies, all bleeding can be arrested and all the bile ducts can be adequately
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managed. Therefore, in such cases some surgeons consider it completely un-
necessary to apply drainage. According to this group after cholecystectomy
the use of drain is assumed to conform to tradition, and bleeding and bile
effusion can be due to a major technical error. According to the other view,
routine use of drainage, because of bleeding and the possibility of bile effusion,
seems to be indispensable for safety reasons. For characterizing the stormy
debates between advocates and opponents of drainage, it is worth mention-
ing, e.g. the dramatic aphorism describing the ultimate danger of an operation
without drainage cited by Deaver [4], according to which “The cemeteries are
filled with patients whose gallbladders were removed without drainage”.

Experience obtained by analyzing our case-histories have convinced us
that drain tubes conduct a small amount of bloody serum from the abdominal
cavity in the majority of cases, this may probably help in reducing the amount
of postoperative adhesions. A larger amount of bloody serum was only found
in a few cases while more serious bile flow accompanied by fever in one case
and arterial bleeding in another. Drainage was of great use in diagnosing these
and in judging our tasks; in lack of drainage the course of the disease could
have entailed more serious complications.

It follows from what has been said that the use of safety drainage after
cholecystectomy is still not a closed chapter of biliary surgery. We feel that
Schreiber [32] is right in saying that it is good to trust the spontaneous ab-
sorbing capacity of the peritoneum, but in the case of need, drainage is still
better. We found that drainage after cholecystectomy, if performed by ob-
serving the procedures of operative technique, has no disadvantage. We agree
with Béla Molnér [26], according to whom closure without drainage after
cholecystectomy “would be justified only if also drainage had its lethal compli-
cation”. He states that “the facultative standpoint of authoritative quarters
is not correct, according to which in an uncomplicated case complete closure
can be performed; it is just for defending these uncomplicated cases that one
had better to take a definite stand, because these are actually exposed to the
risk of closure without drainage”. It is important to note that the surgeon
should be aware, at every operation, of the potential risks and this is valid
also in the cases of the so-called ideal cholecystectomy.

Therefore, we accept the view of Hess [13], according to whom the use
of drainage is similar to life insurance: “It is better to have it without needing
it than need it without having it”.

We do not wish to decide the drainage debate by our study, but we con-
tinue to be advocates of the routine use of safety drainage.
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Bewertung des Sicherheitsdrains nach Cholezystektomie
S. Dubecz, F. Juhasz, Gy. Bortrnk und P. Vabnai

Untersucht wurde der Wert des nach Cholezystektomie angewandten Sicherheits-
drain. Die Beurteilung der Bedeutung des Drains ist nicht einmal in der W eltliteratur ein-
heitlich. Anhand der Analyse des eigenen Materials wird die Meinung geduflert, daB sich
selbst im Falle einer idealen Cholezystektomie — obzwar sehr selten — Komplikationen
melden kdénnen (kleinere der gréRere Blutungen, GallenfluB) und zur Beurteilung der
erforderlichen MaBnahmen der Sicherheitsdrain eine Hilfe zu bieten vermag; demzu-
folge wird der Einsatz des Sicherheitsdrains nicht einmal im Zeitalter der modernen
chirurgischen Technik als Uberflussig gehalten.

OueHKa CTanO60‘-IMOFO OpeHaKa rocsie  XO0/1IeUNCTIKTOMUN
. AYBEL, ®. FOXAC, A. BOTTNNK un M. BAPHAU

ABTOpbI U3y4ann LEHHOCTb CTPAX060UYMOro ipeHaxa, MPUMEHSIEMOTO NMOC/e XONeLUCTIK-
TOMUW. OHM YCTaHOBU/IU, YTO OLiEHKA 3HAYEHWS1 TaKOr0 [peHaXa U B MUPOBOI NuTepaType He
OfiHO3HAYHA. Ha ocHOBaHWM aHanM3a CO6CTBEHHOTO MaTepuana OHW CUMTAIOT, YTO fJaXe B Chy-
yasix UfeanbHO NPOBEAEHHON XOMHLUMCTIKTOMWM MOTYT — NPaBfia, O4eHb PEfKO — BO3HUKHYTh
0CNOXHeHUs (cnaboe WK CUIbHOE KPOBOTEUEHME, WCTEYEHME JKENMuM), KOTAa CTPaxoBoyHbIi
APEHAX MOXET OKasaTb MOMOLLb; MO3TOMY aBTOPbl HE CUMTAOT M3ULUHAM €ro npuMeHeHue
[2XKe Tpu COBPEMEHHO XMPYPrUYecKoi TeXHIUKE.
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The Extent of Bile Reflux and Development
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Authors performed gastric resections (Billroth 11, Billroth I, Billroth 11+,
Braun anastomosis and Roux Y reconstruction) and laparotomies in five groups, of
110 Wister male rats. Thirty-eight weeks postoperatively the surviving 91 ani-
mals were sacrified, and histological study was made of the frequency of gastric
stump cancer in the individual groups and the extent of bile reflux characteristic
of the individual GEA types was measured.

Based on their results, the risk of stump cancer was higher in operation
types associated with considerable bile reflux (a cancer incidence rate of 50% after
Billroth 11, 28.5% after Billroth 1). Following gastric resections accompanied by
insignificant bile reflux (Billroth Il + Braun, Roux Y) the risk of gastric stump
cancer was significantly lower.

I't is clinical experience that several years after gastric resections be-
cause of peptic ulcer, malignant tumour and stump carcinoma may arise in the
operated stomach. The detection of the late complications of gastric resections
and their radical therapy are difficult, the 5-year-survival statistics of the
patients are disappointing. The factors playing a role in gastric stump cancer
are still obscure [11].

Based on clinical data, it can be assumed that after the various types of
operation, there are different risks of stump carcinoma development. The
operations for the surgical management of benign peptic ulcers are associated
with different degrees of change in the physiology of the stomach. Pathologi-
cal studies in humans have verified that, particularly after Billroth 11 resec-
tions, reflux gastritis is likely to occur more frequently, the severity of which
may increase parallel with the time elapsing after the operation [1].

Following gastric resection enterogastric reflux may also have an im-
portant role in the pathogenesis of tumours developing in the anastomosis [2].

Data were obtained for assessing the risk of cancer in the operated sto-
mach after gastric resections in rat. It was investigated whether there is a re-
lationship between the individual types of operation and the frequency of
cancer. The rate of enterogastric reflux and its correlation with cancer fre-
quency were measured.
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Material and Methods

Experiments were carried out in Wistar male rats, weighing 200-220 g
(LATI, Godollg). The animals, four at a time, were placed in type Il plestic
boxes and kept on standard LATI food. The gastric operations were made from
upper median laparotomy under intraperitoneal Nembutal anaesthesia (40g/kg
body weight) after fasting for 24 h.

1 Billroth 11 resection (n = 20). After elevation of the stomach the lesser
and greater curvature of the stomach were denuded. After ligation of the left
gastric artery the two-thirds of the glandular stomach was resected in the
height of the mid-third of the lesser curvature, and the duodenum was transect-
ed under the pylorus. The resection line and the duodenal stump were closed
by one row of running sutures (Mersilen 6/0). Between the first jejunal loop
after the duodenojejunal flexure and the gastric stump, an antecolic gastroen-
teral anastomosis of the thickness of a small intestine was created with one
row of running sutures.

2. Billroth I resection (n = 20). Following denuding and distal resection
of the two-thirds of the stomach (see point 1) one layer of gastroduodenostomy
was constructed between the gastric stump and the duodenum (Mersilen 6/0).

3. Billroth 11 + Braun anastomosis (n = 20). A 5-6 mm Braun anasto-
mosis was created between the afferent and efferent jejunal loops 5-6 cm from
the antecolic gastroenteral anastomosis created after resection of the two-
thirds of the glandular stomach and mobilization of the duodenal stump
(see point 1).

4. Ventricular resection, reconstruction according to Roux X) (n = 20).
After resection of the stomach and mobilization of the duodenal stump the
continuity of the alimentary canal was restored by a Roux loop. Between the
aboral end of the small intestine transected after the duodenojejunal flexure
an end-to-end gastrointestinal anastomosis was created. Ten to 12 cm below
the GEA an end-to-side entero-enteroanastomosis was placed (Mersilen 6/0).

5. Laparotomy (n = 30). After upper median laparotomy the stomach
was elevated from the abdominal cavity, then after some minutes’ waiting,
it was placed back into it. The abdominal wall was then closed layer by layer
(Mersilen 4/0).

After waking up the operated animals were given only tap water for
48 h, then also normal rat food. On the 38th week, after a fasting period
of 48 h the surviving animals were dissected under i.p. Nembutal anaesthe-
sia, and the intra-abdominal organs were examined. Following the compres-
sion of the esophagus above the cardia and of the efferent ileal loop below the
stomach/gastric stump, the stomach and the duodenum were removed together
with the afferent and efferent ileal loop. Prior to incision the gastric content
was washed with 10 ml distilled water and filtered. The stomach, duodenum
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and jejunum cut along the greater curvature were fixed in 4% formalin and
histological sections were prepared from the regions of the stomach, duodenum
and the gastroenteroanastomosis (haematoxylin-eosin). Histological analysis
was made by considering the criteria of Saito et al. [8].

Total bile acid and pH determination of the gastric contents. The total
bile acid of the gastric content was made by the MERK « 3 hydroxy-steroid
dehydrogenase enzyme test, pH measurement was performed by pH meter.

For the statistical analysis the 2-sampled i-test and the Fisher test
were used.

Results
Of the 110 operated rats 15 were lost due to pulmonary infection and

4 due to ileus in the first two months of the experiment. After 9 months 91 ani-
mals were evaluated. The incidence rate of tumours is shown in Table 1. In the

Table 1

Incidence of gastric tumours after resections

) No. of ani- No. %
Operations mals () of carcinomas
Billroth 11 1G 8 50
Billroth | 14 4 28.5
Billroth I1-f
Braun anastomosis 15 1 6.7
Roux Y reconstruction 16 2 12.5
Laparotomy (control) 30 0 2

Significant differences in the following groups B Il-control (p = 0.0001), B I-control
(p = 0.0074), B 11+ Br-B Il (p = 0.01), R Y-B Il {p = 0.02)

laparotomized control group no histological change was observed. The highest
number tumours was noted after the Billroth Il operations (50%), with two
cases of severe dysplasia. Following Billroth | operations tumour occurred at
a rate of 28.5% After Billroth Il + Braun anastomosis and Roux Y recon-
struction, besides two cases each of severe dysplasia, tumours occurred at an
essentially lower rate, i.e. 6,7% and 12.5%. During resections no tumour was
found in the craw (epithelial part) (Fig. 1). In general, it can be stated that in
the epithelial part proximal to the GEA the presumbly reactive hyperplasia
and moderate polymorphism of the stratified epithelium could be noted. The
majority of tumours developed in the line of the GEA in the glandular residual
stomach. Here, adenocarcinoma could be observed in all cases. The tumours
proved to be well-differentiated with a characteristically marked leukocytic
inflammation (Fig. 2).
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Fig. 1. The incidence rate of gastric tumours after resections. Rate of tumorous animals
in the groups of various types of operation

For characterizing the ratio of enterogastric reflux, the total bile acid
concentration (/tmol/1) and pH of the gastric content were measured in the
individual experimental groups (Table 2). Comparing to the value measured
in the control group (31.4 ~ 14.8) there was no significant difference in the
total bile acid concentration of the gastric content after Billroth I, Billroth |
and Roux Y reconstructions (p = 0.0001).

The Braun anastomosis reduced the extent of bile reflux to a value
approximating the controls (27.35 d: 13.8). After Billroth Il resection the
measured total bile acid concentration as compared to any of the operated

Fig. 2. Histological picture of a well-differentiated gastric stump carcinoma, adeno-
carcinoma (haematoxylin-eosin, x 300)
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Table 2

Average total bile acid concentration and pH values of gastric content

No. of ani- Total bile acid*

Operation mals (ft) (imol/1 pH**
Billroth |1 i 133.84+43.9 5.71+£1.03
Billroth | 14 69.06+£25.5 4.50+£0.51
Billroth 114-
Braun anastomosis 15 27.35£13.8 4.70£0.49
Roux Y reconstruction 15 11.34+ 8.7 4.61+0.49
Laparotomy (control) 20 31.40+14.8 3.26+0.38

The above values (*,**) are averages + S. D. * Significant differences in the following
groups: B Il-control (p — 0.0001), B I-control (p = 0.0001), R Y-control (p = 0.0001), B
I1+Br-B 11 (p = 0.0001), B 1-B Il (p = .0001), R Y-B Il (p = 0.0001)

groups was significantly higher (p = 0.0001) (Fig. 3). The alkaline change of
the pH of the gastric contents was observed in comparison to the controls in
all the resected groups (Table 2).

200

BI Bl BIUBr Roux Y control
operations
Fxo. 3. Extent of bile reflux after resections

Discussion

The predisposing factors and external carcinogenic agents playing a role
in the development of gastric stump cancer have not been fully clarified. In
the relevant experimental studies the general effect of some carcinogenic
substance was examined after various operations. The strategy of experiments,
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the results and the conclusions to be drawn are divergent. The most well-known
exogenous carcinogenic agent is MNISTG (N-methyl-N-nitro-N-nitrosoguani-
dine), which, given in drinking water, induces gastric cancer in the rat. The
operated rat stomach is more sensitive to a small dose of MNNG than is the
non-operated one, resection implies a cocarcinogenic effect [12]. There is only
a limited number of experiments where the incidence rate of experimental
gastric cancer has been studied without an exogenous carcinogenic agent (3.7).
Langhans observed a tumour incidence rate of 30% after Billroth Il oj)era-
tions, 23.1% after Billroth Il + Braun and one of 10% after Billroth | re-
sections at the end of the 56-week experiment. Following Roux Y reconstruc-
tion no tumour occurred. Dittrich [3] found an adenocarcinoma incidence rate
of 58.8% in the group resected according to Billroth 11, 40% after Billroth
Il + Braun and 33.3% after Billroth | operations 40 weeks postoperatively.
He observed no tumour in the Roux Y group. The frequency of tumours has
been correlated in the individual operated groups with bile reflux to be assumed
theoretically.

In the present experiment the gastric resections applied in clinical prac-
tice were modelled but no carcinogenic compounds were used. Due to the com-
parability of data in the literature and the differing susceptibilities of sexes
attributed to hormonal causes, the observations were made on Wistar male
rats. In this species no spontaneous gastric tumour occurrence has been not-
ed [10].

The individual resections differing in the modes of reconstructing the
alimentary canal were associated with different physiological changes. Among
them enterogastric reflux is of prime importance. The determination of the
concentration of the trypsin [5], bile acid [4], lysolecithin [9], bilirubin or
choleic acid labelled with 4C isotope of the gastric content is used for characte-
rizing the extent of reflux [13]. After gastric resections in rat the bile acid
concentration labelled with isotope remains the same in the liver parenchyma,
the operation does not alter the secretion of bile acid. The total bile acid con-
centration of the gastric content shows namely well the ratio of reflux charac-
terizing the given type of operation [13].

Based on our investigations, reflux after Billroth 11 resections is almost
five times greater than the control. This corresponds to the results measured
in this group of animals by a similar method of Hellerer [4]. Compared also to
then other resections, bile reflux was significantly of the greatest extent at the
Billroth 11 operation (p = 0.0001). Braun anastomosis is of great importance
in reducing reflux. The advantage of Billroth I resection can be essential in
maintaining duodenal passage, the loss of the antropyloric region concerning
reflux seems, however, not to be advantageous. In Roux Y reconstructions the
distance between the entero-entero anastomosis from the GEA is fairly impor-
tant. As also revealed by our measurements, the 10—12 cm loop of Roux does
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not fully eliminate the passage of the duodenal content into the gastric stump.
Despite the relatively high reflux in the laparotomized control group, the in-
tact rat stomach is protected, no carcinoma occurs. After gastric resection,
besides the increased pH value also observed by us, the change in the bacterial
flora, the mucosal impairment due to reflux, the exogenous and endogenous
tumour promoters (e. g. nitrosamines) may be the factors playing a role in the
aetiology of stump carcinoma [3].

Comparing the incidence rate of the tumour, with the ratio of bile reflux
after resections, a parallel change can be demonstrated.

There is a correlation between the mode of operation, the extent of reflux
and the risk of cancer. The intensive reflux largely contributes to the develop-
ment of stump carcinoma.

Based on our results, the type of Billroth Il operation is the most dis-
advantageous, since cancer incidence is the highest in this group (50%). After
Billroth I operations a relatively high tumour frequency was noted (28.5%).
The difference compared to the previous group is not significant. Tumour oc-
currence after resections associated with low or minimal reflux (Billroth
Il + Braun, Roux ¥) was significantly smaller in comparison to Billroth 11
resection (p = 0.01, p = 0.02). Considering all the reservations by extrapolat-
ing from the results of animal experiments to hiimen situations, the experimen-
tal results suggest that in gastric resection an attempt to create an anastomosis
without reflux (Braun anastomosis, Roux Y) my reduce the risk of development
of stump carcinoma.

References

1. Bajtai A: Gyomorrak rakel6z6 allapotai. Klinikopatholégiai tanulméany az endoscopos
biopsias anyagok alapjan (Precancerous states of gastrictumour. Clinicopatholog-
ical study based on endoscopic biopsy material). Thesis, Budapest 1984

2. Dalim K, Eichen R, Mitschke H: Das Krebsriziko im Resectionsmagen. Zur Bedeu-
tung des doudenogastrischen Refluxes bei verschiedenen gastroenteralen Anasto-
mosen. Arch Klin Chir 344:71, 1977

3. Dittrich S, Fleischer GM: Zur Pathogenese des Karzinoms im operierten Magen.
Zentralbl Chir 113:1476, 1988

4. Hellerer O, Rath H, Falter E, Holle F: Gallensduren Reflux nach operativen Eingriffen
am Rattenmagen. Langenbecks Arch Chir 356:159, 1982

5. Khoyata MH, Christophe J:In vivo inactivation of pancreatic enzymes in washings
of the small intestine. Am J Physiol 217:293, 1969

s . Keighley MRB, Asquith P, Williams AJ: Duodenogastric reflux a cause of gastric
mucosal hyperaemia and symptoms after operations for peptic ulceration. Gut
16:28, 1975

7. Langhans P, Heger TA, Hohenstein J: Das Krebsrisiko des operierten Magen. Z Alig
Med 56:1 360, 1980

s. Saito T, Inokuchi K, Takayama S, Sugimura T: Sequential morphological changes in
N-methyl-N-nitro-N-nitrosoquanidine in the glandular stomach of rats. J Natl
Cancer Inst 44:769, 1970

9. Schumpelich VB, Werner S: Postoperative alkalische Reflux Gastritis. Dtsch Med.
Wochenschr 103:220,1978

Acta Chirurgica Hungariat 31, 1090



346 K. Szentléleki et al. : The extent of hile reflux and development of gastric cancer

10. Szentirmay Z: A gyomorrak kialakuldsa. Experimentalis és human patholégiai meg-
figyelések (Development of gastric cancer. Experimental and humanpathological
observations). Thesis, Budapest 1987

11. Szentléleki I, Nagy L, Morvay K, Harka I, Kiss, L. Juhdsz F: A gyomorcsonk car-
cinomarol (Gastric stum p carcinoma). Magy Seb 41:133, 1988

12. Szentléleki K, Morvay K. Borzsonyi M, Pintér A, Nagy L, Juhédsz F, Torok G: Kilon-
b6z6 mtéttipusok hatésa kisérletes gyomorrak gyakorisdgara patkanyban (The
effect of various types of operation on the frequency of experimental gastric car-
cinoma). Magy Seb 42:250, 1989

13. Vara-Thorbeck C, Martinez P, Plata J, Nunez de Castro |I: Der entero-gastrale Rick-
fluR nach distaler Magenresection. Tierexperimentelle Studie. Z. exp. Chir 19,
Heft: 1, 1986

GroRe des Gallenrefluxes und Entwicklung des Magenkarzinoms
nach Resektionsoperationen bei der Ratte

K. Szentléleki, K. Morvay, A. Pintér M. Borzsoény, L. Nagy, F. Juhasz und
Cs. sOLYOM

Beiin finf Gruppen eingeteilten 110 W istar-Rattenménnchen wurden Resektions-
Magenoperationen (Billroth 11., Billroth I, Billroth 1l. -f~ Braun-Anastomose, Roux
Y -Rekonstruktion) und Laparotomie durchgefihrt. 38 Wochen nach den Operationen
wurden die noch am Leben gebliebenen 91 Tiere abgetdtet und in den einzelnen Gruppen
die Haufigkeit des Magensrumpfkrebses histologisch untersucht; auBerdem wurde auch
die GroRe des, die einzelnen GEA-Typen charakterisiereden Gallenreflexes gemessen.

Die Ergebnisse sprachen daflr, dal bei den mit groBen Gallenreflux einhergehen-
den Operationstypen die Gefahr der Entwicklung eines Stumpfkrebses groBer ist (nach
Billroth 11. 50%, nach Billroth I. 28.5%). Nach den mit niedrigem Gallenreflux einher-
gehenden Magenresektionen (Billroth Il. + Braun., Roux Y) istdie Magenkrebs-Gefahr-
dung wesentlich geringer.

BennunHa xen4Horo peditokca U BO3HMKHOBEHME paka XesnyaKa noce y
peseKLMin Y KpbiC

K. CEHTNENEKW, K. MOPBAU, A. MNHTEP, M. BEPXXEHW, M. HALb, ®. IOXAC u Y. LLIOAOM

Y 110 KpbiC NHUK BucTap, pasfeneHHbiX Ha NATb rPynn, aBTopbl NPoOW3Benn onepawumu
pesekuumn xenyaka (Bunopot Il, BunbpoT |, Bunbpot Il + aHacToOMO3 bpayHa, Y -peKOHCTPYK-
uma Py B) u nanapotomuto. Yepe3 38 Heaenb nocne onepawuuii 0CTaBLIMUXCA B XUBbIX (91) X K-
BOTHbIX YMEPTBUAN, TUCTONOrMYECKN ONpefenuan 4acToTy BCTPeYaeMOCTU paka XXenyjaka B oT-
[eNbHbIX TPynnax u U3Mepunmn BeMUYNHY XeNYHOro pedaoKca, XapakTepHy AN OTAeNbHbIX
Tunos EA.

Ha OoCHOBaHUW MONYyYEeHHbIX pPe3ynbTaToB YCTAHOBWUAWU, YTO MPU onepaLusax, ConpoBox-
farowmxca 601bWUM XeNYHbIM pedritoKCOM, OMAacHOCTb BO3HWKHOBEHUSA paka Ky/bTW Bbllle
(nocne pesekuuii no metoay Bunbpota Il BcTpeyaemocTb paka gocturaet 50%, Bunbpota | —
28,5%). Mocne pe3ekuuin xxenyaKka, CONPoBOXAAIOLLLNXCA HU3KUM XeNYHbIM pedtokcom (Bunb-
poT Il + aHacTomo3 bpayHa, Y-peKoHCTpyKuusa no Py B), puck BOSHUKHOBEHUA paka KynbTu
XenyfKka 3HaunuTeNbHO HUXe.
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Nephrolithotomy in Childhood
by Extracorporeal Shock-wave Lithotripsy

P. Szényi, L. Pirot, J. Toth and A. K ovacs
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and department of Urology, Janos Hospital, H-1125 Budapest Didsarok Gt 1, Hungary
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Extracorporeal shock-wave lithotripsy (ESWL) performed on 19 occassions
in 6-15-year-old nephrolithic children is reported. The stones were present in the
calyceal ends in the renal pelvis. The possibilities of treatment and its effects were
examined by urography, ultrasound, camerarenography and magnetic resonance
imaging procedures. After three months 13 children are free of stones.

Introduction

In recent years, as a result of the progress in technical facilities, our
approach to the management of nephrolithic patients has undergone a great
change. It is known that nephrolithiasis has a high incidence rate in Hungary
[2]. Extracorporeal shock-wave lithotripsy has become available in Hungary
since June 1988 [1]. It can be used also in children.

Patients and Methods

In the period between January to December 1989 a total of 58 nephro-
lithic patients have been treated in our department, of these 16 were consider-
ed fit for ESWL therapy (11 girls, 5 boys). The youngest patient was 6 years
old (mean age was 11.2 years). The stones were located in the calyceal apices in
7 cases, in the renal pelvis in 9, and pyeloureterally in 2 cases. In 5 instances
there were multiple stones, with bilateral occurrence in 3 children.

The patients presented at our department partly with typical symptoms
and partly their nephrolithiasis had been diagnosed in other institutions. Nine
children had had a known history of nephrolithiasis and they were admitted
because of stone recurrence. Seven had already had a history of lithotomy.

Basic principles. Attempts were made to possibly avoid surgical inter-
vention. If also ureteral obstruction was present and this is not rare in children
due to congenital disorders (in 4 out of 16), the stone was also removed simul-
taneously with the required plastic operation. If the fragments of the stome
subjected to lithotripsy could empty without obstruction, or the good ureteral
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function had been restored with the previous operation, calculus removal
by crushing was suggested (in our material the number of those having under-
gone the previous operation was 8).

In all cases the following procedure was adopted: physical examination,
including measurement of blood pressure several times, blood count and uri-
nalysis, serum ionogram, carbamide nitrogen, creatinine, alkaline phosphatase
and uric acid as well as blood group determination. ECG was made. The size
of the kidney and the calculus and the lumen of the cavities were measured
by sonography. Urography was made and the functional state of the kidneys
(Ij)L was examined by camerarenography. In one case also nuclear magnetic
resonance study was made on intact kidney and in one operated for calculus
(j2)2 After assessing the accomplished examinations the possibility of ESWL
was judged.

Crushing of the calculi of the examined and prepared children was per-
formed in the lithotripsy centre of Janos Hospital by a Siemens Lithostar
equipment. Within an hour after lithotripsy the child was transferred back
to our department for observation and further management [4].

Results

The ESLW was made in 16 children on 19 occasions (in 3 children in two
sessions). Emptying of the fragments of the calculi was observed within 1 to
7 days after treatments. A mild pain-killer had to be administered only rarely
and not to all the children for stopping the lesser or greater colic due to calcu-
lus fragments. Nursing lasted for 5-14 days. Eleven children were discharged
after treatment free of stones and only in one single patient did one from the
three larger stones, the size of a pepper remain. Two children left the hospital
after six days with disintegrated stone fragments, which, at later controls,
could not be observed any more. There was no need of general anaesthesia,
except in a child with Little disease, where lithotripsy had to be performed
under anaesthesia. In a girl patient our attempt failed, in whom previously a
struvite calculus had been removed by pyelotomy. In another child the closing
calculi in the branches of the calix had earlier been removed via the renal pel-
vis. In this caliceal apex the stone recurred and so ESWL was performed. The
fragment of the stone did not empty from the apex of the calix even after one
month.

Eor assessing the result of ESWL, the following examinations were
made. Immediately after lithotripsy: plain abdominal X-ray and ultrasound
for the detection of the subcapsular or perirenal haematoma and the obstruc-

1 Isotope Department, Jahn Ferenc Hospital, H-1204 Budapest, Kdves u. 2-4
» Central Radiological Diagnostics, H-1122, Budapest, Hatardr Gt 18.
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tion due to calculus fragments. Prior to discharge from the hospital camera-
renographic control, and if needed, nuclear magnetic resonance controls were
made [3].

No complications were observed. Macroscopic haematuria lasting for
some days was not regarded as complication. Haemoptoe, elevation of tension
and fever did not occur.

The chemical analysis of the removed sand was performed in all cases
(Harzalit). Twelve children emptied calcium oxalate dihydrate and 2 calcium
oxalate monohydrate fragments.

Further lithotriptic management of the children is being made.

Discussion

Childhood does not contraindicate ESWL treatment. After intervention
most children do not even take notice of their treatment.

During emptying of the calculus fragments, the sand, only moderate
symptoms, occasionally haematuria or mild nausea were noted.

Children having calculi should be prepared for ESWL like those before
surgical exposure. The control after the intervention is indispensable, because
complication is likely to occur [5, 6].

With due indication, shock-wave lithotripsy is regarded as a highly va-
luable and beneficial procedure both for the child as well as the attending
physician. Considering but the facts that no abdominal exposure is necessary
and so the numerous associated complications and the surgical scar retained
to the end of life can be eliminated, then only the most evident ones are men-
tioned. The risk of iatrogenic harm is low, such demage was not observed in
our patients. ESWL implies only a minor strain for the children and it means
only a few days absence from school. In case of calculus recurrence, the proce-
dure can be repeated.
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Nierensteinentfernung im Kindesalter mit extrakorporaler
WellenstoBbehandlung

P. Szényi,L. Pirot,J. Toth und A. Kovacs

Berichtet wird Uber die bei 16, an Nierenstein leidenden 6-15jélirigen Kindern
19rnal durchgefihrten ESWL-Behandlung. Die Steine lagen in den Kelchenden und im
Pyelum. Mdglichkeiten und Wirkungen der Behandlung wurden mittels Urographie,
Ultraschall, Kamerarenographie und magnetischer Kernresonanz untersucht. Drei Monate
spéter waren 13 Kinder steinfrei.

Y paneHue noyeyHblX KaMHen y fieTeil ¢ NOMOLLbIO 3KCTPaKopnopanbHOW ygapHoit
BOJIHbI

M. CEHW, N. MUPOT, M. TOT n A. KOBAY

ABTOpbI COO6LAT O UTOTPUNCUM, BbINONHEHHOW B 19 cnyyaax y 6—15-neTHUX geteit
C NOMOLLbI 3KCTpaKopnopanbHOW yaapHoii BonHbl (ESWL). KaMHM pacnonaranmch Ha KoHLax
MOYeYHbIX Yalleyek, B MOYEUYHON noxaHke. BO3MOXHOCTY 1 3thdeKTbl NeYeHUs M3yvyann ¢ Nomo-
Wbto yporpaduu, ynbTpasByka, KaMepHOi peHorpamn v MarHUTHOTO A4EPHOT0 PEe30HAaHCHOro
nccnefoBaTenbcKoro metoga. Cnycta Tpu mecaua y 13 n3 16 geteil KaMHeid He 6bI10.
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Successful Culturing of Infections, Oncogenic
Adenovirus from the Stimulated Lymphocyes
of a Patient with Bladder Tumour
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During their attempts at culturing viruses from tumour cells and circulating
lymphocytes, authors obtained oncogenic type 18 infectious adenovirus from the
phytohaemagglutinin-stimulated, peripheral T lymphocytes of a patient with
bladder tumour. They found that the lymphocytes of other patients with urogenital
tumour often show sensibility to the viral antigens. The successful culturing of the
virus proves that patients with urogenital tumour carry the functioning genomes of
the ontogénie virus, not only in their tumour cells but also in their curculating
lymphocytes. It is assumed that these genomes jointly with the immune system
impaired by other DNS viruses might have arole in tumour development.

It is known that the tumour cells and circulating lymphocytes of patients
with malignant urogenital tumour may carry viral components, latent viruses.
However, infectious virus—in the mentioned cases—could not be isolated. In the
present study attempt was made to culture infectious virus from the tumour cells
and the in vitro stimulated circulating T lymphocytes of patients with urogenital
tumour.

Patient Material and Methods

its were made to culture virus from the surgically removed
tumour of 25 patients with malignant urogenital tumours of various types. The
separated tumour cells as well as tumour-cell extracts were placed in primary
and permanent cell cultures susceptible to viruses. The separated T lymphocyes
and the extracts of the same cells of the patients were similarly placed on
sensitive cultures.

Since virus culturing (see above) remained unsuccessful, the following
method was tried. The separated T lymphocytes of a total of 30 urogenian
tumour patients were activated by a mitogen of strong effect, phytohaemagglu-
tinin, and were cultured in Parker 199 solution in a thermostat for three days,
i.e. the cells were stimulated. After culturing the stimulated T lymphocytes
and their extracts were introduced onto in vitro human primary ammiotic
cell culture, human primary embryonic cell culture and HEp-2 permanent
cultures. The cultures were studied light-microscopically for observing viral
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effect every other day. The identification of the cultured virus was made with
the complement-binding reaction, agar-gel precipitation, virus neutralization
and restriction enzyme test.

Results

Infectious virus could be isolated in one out of the 30 patients, namely
from the stimulated lymphocytes of a patient with bladder tumour.

Case-report. B. Zs. a 68-year-old female patient was admitted to our de-
parment for frequent urge to micturate aswell as haematuria onMarch 14, 1988.

Bindings. Moderately developed, well-fed female patient, mucosae mod-
erately filled with blood. Chest, abdomen: without pathological change.

Laboratory findings: sedimentation rate 35 mm/h. Urinary sediment:
40-50 WBC, RBC covering the visual field. Others: without pathological
change.

Findings. Plain film + i.v. urography: on plain film there is no density
suggestive of calculus corresponding to the region of the kidneys. The gall-
bladder is the size of a plum, filled with stones. There is no excretion on the
right side on the 10-min and subsequent pictures. On the left side intact cavital
system and free ureteral passage are seen. Cystogram reveals the missing right
half of the bladder (Fig. 1).

Fig. 1. Cystogram reveals the missing right half of the bladder

Acta Chirurgica Uungarica 31, 1990



S. Csata et al.: Successful culturing of infectious, oncogenic adenovirus 353

Fig. 2. Intravesical US: Tumour of a solid echostructure involving on the right side of the
bladder, the region from the bladder to the base of the bladder, penetrating also into the
wall and invading the environment (stage Tsb)

Intravesical US: Tumour of a solid echostructure involving on the right
side of the bladder, the region from the pneumatic space to the base of the
bladder, penetrating also into the wall and invading the environment (stage
Td) (Fig. 2).

Cystoscopy: capacity: 150 ml. The tumour filling the right side of the
bladder, but also invading the posterior wall and infiltrating the right orifice,
with bullously edematous surface, covered occasionally with necrotic fibrin.
The left half of the bladder and the left orifice are intact.

Because of the advanced stage of the tumour, electrocoagulation and
electroresection were performed from suprapubic cystotomy.

Histology: Microscopically, a tumour of a nest-like structure can be seen
in the wall of the tumour composed of urothelium. The tumour cells are atypi-
cal. Diagnosis: invasive urothelial carcinoma (Stage T3).

The separated and PHA-stimulated lymphocytes of the former patient
were placed onto cell cultures. The cell displayed no change for weeks. In the
meantime, for keeping the culture alive, the maintenance solution was changed
every week. After 7-8 weeks, such swollen cells with uneven margins, possibly
cell focus, etc., started to appear on the cell cultures, which indicated the pre-
sence of cytopathogenic agents. Then the cells were scraped off from the wall
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of the dish and were placed onto fresh cultures. Here, the number of cells indi-
cating the presence of virus had accumulated and the cytopathic effect had
become increasingly conspicuous. The material was repeatedly placed on a
fresh HEp-2 and amniotic cell culture, and the time of development of the
cytopathic effect was reduced to a week. From that time on, the unknown
agent (virus) could be propagated. A larger amount of it was produced, and
the identification of the virus was started.

Performing the test with immune sera produced against various viruses,
complement-binding and agar-gel precipitation, the new agent proved to be-
long to the adenovirus group. A more precise determination, i.e. typing, was
made by using immune sera against 10 kinds of adenoviruses. By applying the
10 kinds of sera virus neutralization test was made in tissue culture. The DNS
virus cultures from the stimulated, circulating lymphocytes of the bladder
cancer patient did not respond to 9 sera against 9 types, it was, however,
completely neutralized by one serum. The virus proved, finally, to be an on-
cogenic type 18 adenovirus. The DNA test performed by the Hind-111 restric-
tion enzyme confirmed its belonging to the adenoviruses.

Discussion

I't is known that latent adenovirus carrier state is not indifferent for the
organism. These viruses do not produce striking symptoms or changes. Being
infected by them and being carriers of them is difficult to recognize. However,
alertness to them is also indicated, besides a proneness to latency, by that the
whole virus group has a great affinity to the lymphoid organs, and in addition,
they are oncogenic.

That is why the possible correlation between the virus, the lymphoid
system and tumour development was studied in the tumorous diseases of the
urogenital system. Our earlier investigations had revealed that oncogenic
adeno- and herpes viruses may he present in the tumour cells of tumorous
patients, in the form of their components or that of their functioning genomes.
It was proved that specific antibodies against protein-containing virus compo-
nents can be detected [10, 11]. The virus components were found to be present
also in a small percentage of the circulating lymphocytes of tumour- patients
[3]. No infectious viruses have so far been isolated either from the tumour cells
or from lymphocytes. That is why we consider it important that we succeeded
in isolating an infectious oncogenic adenovirus from the circulating PHA-stim-
ulated lymphocytes of a patient with advanced bladder tumour (stage T3).

The infectious virus isolated from T lymphocytes is a direct evidence for
the presence and functioning of oncogenic adenoviral genomes in the peripheral
lymphocytes of patients with urogenital tumours. The result of this function
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is the formation of certain viral components, i.e. latent viral infection. If the
lymphocytes are possibly stimulated or suppressed, the genomes are capable
of producing a genuine infectious virus.

The importance of the new virus is, in our opinion, enhanced by the fact
that, in lymphocyte transformation tests made so far, using this type of virus,
besides the other adenovirus types, the lymphocytes of patients with urological
tumours react primarily with it. Thus it can be assumed that, together with
immune cells, viral genomes, can also play a role in the formation and main-
tainance of tumours.

Currently, the more precise mapping and study of the function of adeno-
viral genomes is being carried out [1,7, 8, 9, 12]. It has been documented how
and by which mechanism the individual gene segments affect, e.g. the function-
ing of the immune system [2, 6, 14]. The results obtained so far also suggest
that the oncogenic trait of adenoviruses verified also under experimental con-
ditions may manifest also in humans, primarily jointly with other DNS viruses
or on alteration of the immune function [5, 13] In our case examined the pa-
tient’s immune functions are assumed to have been weak due to his advanced
tumour, but as a result of the strong mitogenic effect of the latent virus ge-
nomes, they were capable of forming a genuine virus.
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Erfolgreiche Ziichtung des ansteckenden, Uber onkogene Eigenschaften
verfiigenden Adenovirus aus den stimulierten Lymphozyten von, an
Harnblasentumor leidenden Patienten

S. Csata, G. Kulcsar und |. Nasz

Im Laufe der Virenzichtungsversuche aus Tumorzellen und zirkulierenden Lym -
phozyten waren aus den mit Phytohaemagglutinin stimulierten T-Lymphozyten eines an
Blasentumor leidenden Patienten Uber onkogene Eigenschaften verfiigende, ansteckende
Adenoviren (Typ 18) zu gewinnen. Es lieR sich feststellen, dal gegeniiber die Antigene des
Virus die Lymphozyten der ubrigen, an Urogenitaltumor leidenden Patienten héaufig
eine Sensibilisiertheit zeigen. Die erfolgreiche Zichtung des Virus liefert einen Beweis
dafir, daB die an einem Urogenitaltumor leidenden Patienten Tréger der funktionierenden
Genome des onkogenen Virus sind und dies bezieht sich nicht nur auf ihre Tumorzellen,
sondern auch auf ihre zirkulierenden Lymphozyten. Es wird angenommen, dal8 in der
Entwicklung des Tumors die Genome in Wechselwirkung mit sonstigen DNS-Viren
geschadigten Immunsystemen wahrscheinlich eine Rolle spielen.

YcnewHoe KynbTUBUpPOBaHUeE I/IH(beKyI/IOHHOFO, OHKOTreHHoro ageHosupyca Wus
CTUMYNNPOBaHHbIX I'IVIM(hOLI'VITOB 601bHOrO ¢ onyxo/ibl0o MO4YeBOro nysbips

L. YATA, I'. KYJIbYAP n . HAC

B xofje MONbITOK KYyNbTUBUPOBAHUS BUPYCA U3 ONYXOEBbIX KNETOK W LUPKYNUPYIOLUX
NUMEBOLMTOB aBTOPbI MOMYYNUN U3 CTUMYNMPOBAHHBIX ETOreMarriioTUHUHOM Neputepuyeckmx
T-AMM(OLMTOB OAHOr0 60NLHOTO C OMYXONbID MOUYEBOro Ny3bips 06/1afaloluii OHKOTEHHbIMM
CBOMCTBAMW WH(EKYUOHHbIN ageHoBUpYC 18 Tuna. OHW HALK, YTO IMMAOLUTLI OCTaNbHbLIX 60/b-
HbIX C YPOTeHNTaNbHOM 0NyX0/bio YacTO 06HAPYXUBAIOT CEHCUGNAN3MPOBAHHOCTb MO OTHOLLEHMIO
K aHTWreHaMm BUpYycCa. Y jauHoe pa3BefieHue BUpYyca [OKa3biBaeT, YTO GOMbHbIE C YPOTeHUTaNbHbI-
MW ONYXONsAMU SABASOTCS HOCUTENAMMW AeliCTBYIOLMX TEHOMOB OHKOTE€HHOro Bupyca, npuuem
He TONbKO B KNeTKax OMyXO0Nu, HO TaKXKEe U B LLUPKYNMPYIOLUX B KPOBU NUMGOLUTAX. ABTOPbI
npesnonaralT, YTO;FEHOMbI AO/KHbI MrpaTh PONb B BO3HUKHOBEHUW OMYXONM BO B3aUMOJeit-
CTBUW C NOBpexAeHHo! apyrumn O HK BUpycamun UMMYHHOI CUCTEMOIA.

Acta Chirurgica Hungarica 31, 1990



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
39 East Splanade

P.G. Box 1001, Manly N SW. 2095

AUSTRIA
GLOBUS, Hochstadtplatz 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 Gem

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

CZECH AND SLOVAK FEDERAL REPUBLIC
MAD'ARSKA KULTURA, Néarodni trida 22
11566 Praha

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

DENMARK
EJNAR MUNKSGAARD, 35, Norre Sogade
1370 Copenhagen K

FEDERAL REPUBLIC OF GERMANY
KUNST UND WISSEN ERICH BIEBER
Postfach 10 28 44

7000 Stuttgart .10

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

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., Denington Estate,
Wellingborough, Northants NN8 2QT

WM DAWSON AND SONS LTD , Cannon House
Folkstone, Kent CT19 5EE

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 COMMISSION ARIA SANSONI

Via Lamarmora 45, 50121 Firenze

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 lkebukuro, Toshima-ku, Tokyo 171

KOREA
CHULPANMUL, Phenjan

NORWAY

S.A. Narvesens Litteraturjeneste
Box 61 25t Etterstad

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 Basel

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

REDMORE PUBLICATIONS. Inc.

22 Cortlandt Street, New York, N.Y. 1007

YUGOSLAVIA
JUGOSLOVENSKA KNIJIGA, Terazije 27, Beograd
FORUM. Vojvode Miéiéa 1.21000 Novi Sad

Index: 26.008



	1. szám��������������
	S. Zsolczai–T. Pentelényi: The modern approach of hangman’s fracture���������������������������������������������������������������������������
	Krisztina Morvay–K. Szentléleki–G. Török–A. Pintér: Effect of small bowel resection on fecal bile acid excretion and on experimental colon tumour in rats����������������������������������������������������������������������������������������������������������������������������������������������������������������
	S. Matányi: Factors affecting the colt transfer during cryotherapy�������������������������������������������������������������������������
	A. Bolodár–O. Török–Z. Tóth–Z. Papp: Invasive intrauterine procedures in twin pregnancies discordant for fetal malformation����������������������������������������������������������������������������������������������������������������������������������
	J. Zapatero–L. Madrigal–J. Lago–B. Baschwitz–A. Moyano–E. Pérez–J. Candelas: Bilateral spontaneous pneumothorax associated with metastasis of a malignant fibrohistiocytoma����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	J. Oszlánczi–M. Szabó: Measuring blood loss during transurethral resections����������������������������������������������������������������������������������
	H. Bołdys–B. Skrzypek–A. Markiewicz–J. Kalacinski–H. Hartleb: Vitamin B12 absorption in some selected pathological states of the gastrointestinal tract��������������������������������������������������������������������������������������������������������������������������������������������������������������
	M. Ihász–A. Bálint: Data on the pathopysiology and clinical aspects of the mechanical obstruction of the Small Intestine�������������������������������������������������������������������������������������������������������������������������������

	2. szám��������������
	M. Gervain–Zs. Őri–Z. Tobak: Diagnostic value of foil thermography in urological disease�����������������������������������������������������������������������������������������������
	Á. Szebeni–Gy. Kalász–I. Mályi–M. Juhász: Ultrasonography in the preoperative diagnosis of chronic pancreatitis causing severe obstruction, and in indication for surgery��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	J. Regős–L. Nagy–Z. Nagy–K. Morvay: Local recurrences following colorectal operations��������������������������������������������������������������������������������������������
	I. Köves–I. Besznyák–L. Molnár: Experience with stapling Dixon’s anastomosis�����������������������������������������������������������������������������������
	I. Köves–I. Besznyák–L. Molnár: Diagnosis and therapy of metastatic and recurrent colorectal tumours�����������������������������������������������������������������������������������������������������������
	P. Sápy–I. Furka–E. Fábián–I. Mikó–Gy. Balázs: Experimental study of parenteral nutrition and of the exocrine function of the pancreas���������������������������������������������������������������������������������������������������������������������������������������������
	F. Jakab–Z. Ráth–I. Sugár–A. Záborszky–M. Börzsönyi: Surface pH and morphological changes of the liver in the recirculation phase of experimental liver transplantation������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	L. Nagy–E. Gyurkovics–F. Juhász–L. Kiss–G. Libertiny: Aspects of diagnosis and therapy of gallstone ileus����������������������������������������������������������������������������������������������������������������
	Gy. Szőcs–Teréz Csordás–L. Bertók: Effect of bacterial endotoxin on placentation of rats�����������������������������������������������������������������������������������������������
	I. Köves–Gy. Liszka–I. Besznyák–L. Tóth: Pulmonary metastasis of colorectel tumours������������������������������������������������������������������������������������������
	I. Romics–K. Simon: A case of funicular schwannoma���������������������������������������������������������
	EMASH������������

	3. szám��������������
	J. C. U. Coelho–J. Wiederkehr–H. Lerner–V. A. jr. Buffara–J. C. Marchesini: Evaluation of preoperative hospitalization duration on skin flora����������������������������������������������������������������������������������������������������������������������������������������������������
	D. Kelemen–B. Török: Oxygen-derived free radical reactions in experimental acute pancreatitis of the dog���������������������������������������������������������������������������������������������������������������
	L. Vámhidy–B. Strauch–V. Bíró: Preserved tendon grafts in reconstructive hand surgery: A review������������������������������������������������������������������������������������������������������
	L. Molnár–I. Köves–I. Besznyák–Gy. Liszka: „Second-look” operations in patients with colorectal tumour�������������������������������������������������������������������������������������������������������������
	J. Zapatero–L. Madrigal–J. Lago–B. Baschwitz–R. Penalver–J. Candelas: Thoracic surgery in the elderly: Review of 100 cases���������������������������������������������������������������������������������������������������������������������������������
	W. Weise–E. Bernoth–B. Bernoth–D. Mühlnickel–S. Gardó: Transvaginal operation of the Stein–Leventhal Syndrome: Description of a new operative technique��������������������������������������������������������������������������������������������������������������������������������������������������������������
	F. Jakab–I. Sugár–Sarolta Sági–L. Mezei–Gy. Horváth–J. Faller: Inflammatory pseudotumour of the liver������������������������������������������������������������������������������������������������������������
	F. Jakab–T. Hernádi–I. Sugár: Changes in hepatic blood flow in jaundice due to hilar carcinomas, the so-called Klatskin tumours��������������������������������������������������������������������������������������������������������������������������������������
	L. Lukács: The influence of clinical and histopathological characteristics upon survival in melanoma patients��������������������������������������������������������������������������������������������������������������������
	Gy. Szőcs–T. Csordás–L. Bertók: Study of the endotoxin sensitivity of pregnant rats and their fetuses������������������������������������������������������������������������������������������������������������
	F. Jakab–Z. Ráth–A. Záborszky–I. Sugár–M. Börzsöny: The role of Ca2+ level in liver transplantation����������������������������������������������������������������������������������������������������������

	4. szám��������������
	F. Jakab–Z. Ráth–F. Schmall–I. Sugár–J. Faller: Prognostic factors and treatment tactics in the surgery of liver abscesses���������������������������������������������������������������������������������������������������������������������������������
	A. Antal–L. Papp–Irén Mikó–I. Furka: Experience obtained during liver resections made under experimental conditions by a telescopic compressor (AKE)�����������������������������������������������������������������������������������������������������������������������������������������������������������
	M. Merksz–J. Tóth: The state of the testicle and the epididymis associated with exstrophy of the bladder in undescended testes�������������������������������������������������������������������������������������������������������������������������������������
	T. Tóth–Zs. Bányász–F. Szalai: The possibilities of CO2 laser in anorectal surgery�����������������������������������������������������������������������������������������
	T. Tóth–T. Barta: The use of CO2 laser in plastic surgery and dermatology��������������������������������������������������������������������������������
	I. Furka–Irén Mikó–T. Mikó–L. Papp: Partial splenectomy performed by a special technique in dogs�������������������������������������������������������������������������������������������������������
	Gy. Gyurkó–Johanna Révész: New surgical procedures for the management of carotid kinking�����������������������������������������������������������������������������������������������
	S. Dubecz–F. Juhász–Gy. Bottlik–P. Várnai: The evaluation of safety drain after cholecystectomy������������������������������������������������������������������������������������������������������
	K. Szentléleki–Krisztina Morvay–A. Pintér–M. Börzsöny–L. Nagy–F. Juhász–Csilla Sólyom: The extent of bile reflux and development of gastric cancer after resections in rat
	P. Szőnyi–L. Pirót–J. Tóth–A. Kovács: Nephrolithotomy in childhood by extracorporeal schoc-wave lithotripsy������������������������������������������������������������������������������������������������������������������
	S. Csata–Gizella Kulcsár–I. Nász: Successful culturing of infectious, oncogenic adenovirus, from the stimulated lymphocytes of a patient with bladder tumour�������������������������������������������������������������������������������������������������������������������������������������������������������������������

	Oldalszámok������������������
	_1���������
	_2���������
	_3���������
	_4���������
	_5���������
	_6���������
	1��������
	2��������
	3��������
	4��������
	5��������
	6��������
	7��������
	8��������
	9��������
	10���������
	11���������
	12���������
	13���������
	14���������
	15���������
	16���������
	17���������
	18���������
	19���������
	20���������
	21���������
	22���������
	23���������
	24���������
	25���������
	26���������
	27���������
	28���������
	29���������
	30���������
	31���������
	32���������
	33���������
	34���������
	35���������
	36���������
	37���������
	38���������
	39���������
	40���������
	41���������
	42���������
	43���������
	44���������
	45���������
	46���������
	47���������
	48���������
	49���������
	50���������
	51���������
	52���������
	53���������
	54���������
	55���������
	56���������
	57���������
	58���������
	59���������
	60���������
	61���������
	62���������
	63���������
	64���������
	65���������
	66���������
	67���������
	68���������
	69���������
	70���������
	71���������
	72���������
	73���������
	74���������
	75���������
	76���������
	77���������
	78���������
	79���������
	80���������
	81���������
	82���������
	83���������
	84���������
	85���������
	86���������
	87���������
	88���������
	89���������
	90���������
	91���������
	92���������
	93���������
	94���������
	95���������
	96���������
	96_1�����������
	96_2�����������
	96_3�����������
	96_4�����������
	96_5�����������
	96_6�����������
	97���������
	98���������
	99���������
	100����������
	101����������
	102����������
	103����������
	104����������
	105����������
	106����������
	107����������
	108����������
	109����������
	110����������
	111����������
	112����������
	113����������
	114����������
	115����������
	116����������
	117����������
	118����������
	119����������
	120����������
	121����������
	122����������
	123����������
	124����������
	125����������
	126����������
	127����������
	128����������
	129����������
	130����������
	131����������
	132����������
	133����������
	134����������
	135����������
	136����������
	137����������
	138����������
	139����������
	140����������
	141����������
	142����������
	143����������
	144����������
	145����������
	146����������
	147����������
	148����������
	149����������
	150����������
	151����������
	152����������
	153����������
	154����������
	155����������
	156����������
	157����������
	158����������
	159����������
	160����������
	161����������
	162����������
	163����������
	164����������
	165����������
	166����������
	167����������
	168����������
	169����������
	170����������
	171����������
	172����������
	173����������
	174����������
	175����������
	176����������
	177����������
	178����������
	179����������
	180����������
	181����������
	182����������
	183����������
	184����������
	185����������
	186����������
	187����������
	188����������
	189����������
	190����������
	190_1������������
	190_2������������
	190_3������������
	190_4������������
	190_5������������
	190_6������������
	191����������
	192����������
	193����������
	194����������
	195����������
	196����������
	197����������
	198����������
	199����������
	200����������
	201����������
	202����������
	203����������
	204����������
	205����������
	206����������
	207����������
	208����������
	209����������
	210����������
	211����������
	212����������
	213����������
	214����������
	215����������
	216����������
	217����������
	218����������
	219����������
	220����������
	221����������
	222����������
	223����������
	224����������
	225����������
	226����������
	227����������
	228����������
	229����������
	230����������
	231����������
	232����������
	233����������
	234����������
	235����������
	236����������
	237����������
	238����������
	239����������
	240����������
	241����������
	242����������
	243����������
	244����������
	245����������
	246����������
	247����������
	248����������
	249����������
	250����������
	251����������
	252����������
	253����������
	254����������
	255����������
	256����������
	257����������
	258����������
	259����������
	260����������
	261����������
	262����������
	263����������
	264����������
	265����������
	266����������
	267����������
	268����������
	269����������
	270����������
	271����������
	272����������
	273����������
	274����������
	275����������
	276����������
	276_1������������
	276_2������������
	276_3������������
	276_4������������
	277����������
	278����������
	279����������
	280����������
	281����������
	282����������
	283����������
	284����������
	285����������
	286����������
	287����������
	288����������
	289����������
	290����������
	291����������
	292����������
	293����������
	294����������
	295����������
	296����������
	297����������
	298����������
	299����������
	300����������
	301����������
	302����������
	303����������
	304����������
	305����������
	306����������
	307����������
	308����������
	309����������
	310����������
	311����������
	312����������
	313����������
	314����������
	315����������
	316����������
	317����������
	318����������
	319����������
	320����������
	321����������
	322����������
	323����������
	324����������
	325����������
	326����������
	327����������
	328����������
	329����������
	330����������
	331����������
	332����������
	333����������
	334����������
	335����������
	336����������
	337����������
	338����������
	339����������
	340����������
	341����������
	342����������
	343����������
	344����������
	345����������
	346����������
	347����������
	348����������
	349����������
	350����������
	351����������
	352����������
	353����������
	354����������
	355����������
	356����������
	357����������
	358����������


