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The Modern A pproach of Hangman s
Fracture

S . ZSOLCZAI a n d  T . P e NTELÉNYI

N a tio n a l In s ti tu te  o f T rau m a to lo g y , H-1081 B u d a p e s t,
Mező Im re  ú t  17, H u n g a ry

(R eceived: J u n e  4, 1988)

U p p e r cerv ica l sp ine in ju rie s  associa ted  w ith  th e  ch a rac te ris tic  a lte ra tio n s  
of th e  axis a re  te rm ed  by  th e  in te rn a t io n a l lite ra tu re  as h a n g m a n ’s f ra c tu re  (Н Г). 
T he specific changes of th e  c lin ica l p ic tu re  include fra c tu re  o f th e  b ila te ra l pedicles 
of th e  axis, d is location  of th e  a rc h , lu x a tio n  and  d isco p a th y  betw een  th e  second 
an d  th ird  (C2—C3) v erteb rae , e v e n tu a lly  o th e r accessory  frac tu re s  o f v e rte b ra e  
C2-C3 (Fig. 1). T here  are  tw o k in d s  of it , i.e. ( i )  one of a  h y p e rex ten s iv e -d is tra c tiv e  
m echanism  w ith  th e  v ery  severe neuro log ica l lesion lead ing  to  th e  classica l in ju ry  
due  to  hang ing  a n d  ( i i)  one of a  h y p e r  extensive-com pressive m echan ism  w ith o u t 
neurological lesion of cu rren t tr a f f ic  in ju ries  o r w ith  s lig h t neuro log ical sy m p ­
tom s. T he la t te r  m ore  o ften  occu rrin g  ty p e  of in ju ry  encom passes a  re la tiv e ly  
w ide range, w hich can  be classified  in to  th re e  ty p es : T he  s tab le  in ju ries  can  be 
m anaged  b y  conservative  t r e a tm e n t ,  th e  un stab le  ones b y  H a lo  tr e a tm e n t  o r 
v en tra l surg ical th e ra p y  m eetin g  th e  u p -to -d a te  req u irem en ts . P rognosis is good. 
T he au tho rs  h av e  been  th e  firs t in  H u n g a ry  to  p resen t a  c ritic a l an d  de ta iled  su rv ey  
of th e  w orld l i te ra tu re  and  th e ir  11-y ear experience, in  th e  fo rm  of a c lin ical s tu d y .

Introduction and Historical Review

H angm an’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 ‘ideal 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-
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4 S. Zsolczai et al.: The Modem Approach of Hangman’s Fracture

F ig . 1. T ypical p ic tu re  of H F

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 M odem 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 - I I  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.

F ig . 2. B iom echanical role of th e  ax is . F o rces ac ting  dow nw ards th ro u g h  th e  a tla n to -  
o cc ip ita l and a tla n to -a x ia l jo in ts , d is tr ib u te d  in  th e  fro n ta l p la n e  a re  u n ited  in  th e  axis 
b o d y  and  are d iv ided  again  in  th e  s a g i t ta l  p lane , ac ting  dow nw ards to  th e  low er cerv ical 
sp in e  v ia  th e  bodies an d  th e  a r tic u la r  processes. T he tu rn in g  by  90 degrees of th e  d is tr ib u ­

tion  p lan es is lo ca ted  a t  th e  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 on the 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,

F ig . 3. Ju d ic ia l han g in g . T he  m echan ism  o f in ju ry  is h y p erex ten s iv e  and
d is tra c tiv e
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S. Zsolczai et al. : The Modem Approach of Н2пдтап’з 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-

F i g . 4. Car acc id en t. T he m echanism  o f in ju ry  is h y perex tensive  an d  com pressive

Acta Chirurgica Hungarica 31, 1990



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

F ig . 5. B iom echanical e x p la n a tio n  of cervical sp in a l cord  lesion. I n  v e rteb ra l d is location  
th e  in te rsp in a l space fo r th e  sp in a l cord depends o n  th e  f ra c tu re  o f th e  arch . A . N o  fra c ­
tu r e  o f th e  arch , n a rro w  sp ace , sp inal cord lesion. B. F ra c tu re  o f th e  arch  w ith  large 

d is lo ca tio n , w ide space, no lesion of th e  sp in a l co rd

F ig . 6. In  th e  c u rre n t fo rm  of H F  ad d itiona l in ju ries  of th e  low er cervical sp ine, th e  
fo reh ead  and  th e  face m a y  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.
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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):

F ig . 7. C lassification of H F  cases accord ing  to  s tab ility . S tab le  ty p e  I ,  un stab le  ty p e  I I ,  
u n s ta b le  ty p e  I I I  w ith  large d is location  (for frequency  of th e  d if fe re n t ty p es  see re fe r­

ences)

I. 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).
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F ig . 8. T h ree  d ifferen t oases of ty p e  I  (stable) H F

II . 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).
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F ig . 9. T hree  d iffe ren t cases of ty p e  I I  (un s tab le ) H F  w ith  d islocation  of th e  ax is body . 
a. ex tensive ty p e . b. flex ion  ty p e . c. lis th e tic  ty p e

I I I .  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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F i g . 10. T ype  I I I .  H F  case w ith  large d islocation

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].
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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 I stable HF cases can readily be managed by conservative treat­
ment. In these instances, there is no vertebral body dislocation posing a static
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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 II unstable and type III 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]. I t  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.
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F ig . 11. A p p lica tio n  of H alo  fix a teu r fo r th e  t r e a tm e n t of a  H F  case

The posterior operative exposures are less suitable for stabilization of 
HF (fixations by wire loop, plate, screw along segments C 0 —I-II-III) [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.
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F ig . 12. O perative tre a tm e n t o f u n s tab le  H F  ease by  h igh cerv ica l v e n tra l 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

H F 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

F ig . 13. A n n u a l d is tr ib u tio n  of H F  oases in  th e  a u th o rs ’ ow n m ate ria l (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)

F io .  14. Two oases of H F  tr e a te d  co nserva tive ly , a. C onsolidation  in  a  good  position. 
b. C onso lidation  in  a  d is loca ted  p osition . C linically , b o th  p a tie n ts  h av e  becom e sym ptom - 

an d  com pla in t-free  since th e ir  recovery
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F ig . 16. A  case of ty p e  I I  H F  from  th e  a u th o rs ’ ow n m a te ria l tr e a te d  b y  v en tra l sp o n d y lo ­
desis. C onservative  red u c tio n  by  ske le ta l tr a c tio n  w as follow ed b y  h igh  cerv ical v e n tra l 
ap p ro ach , rem o v a l o f th e  in ju red  disc fro m  spaces C2-C3, spondy lodesis be tw een  C2 an d  
C3 b y  au to logous corticocancellous bone g ra f tin g  and  H -p la te  fixed  w ith  co rtica l screw s. 

Solid union in  a good p o sitio n  a f te r  th re e  m o n th s

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).

I t 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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F ig . 16. Severe an d  com plica ted  H F  case from  th e  a u th o rs ’ m a te ria l tr e a te d  by  com bined 
su rg ica l and  conservative  m ethods, a. In i t ia l  p ic tu re  of th e  in ju ry , b. P osition  of re d u c ­
tio n  reached  b y  ske le ta l tra c tio n , c. V en tra l spondylodesis w ith  p la te  fix a tio n  in  a reduced  
p o sitio n , d. R ed islocation  tw o  w eeks p o sto p e ra tiv e ly . T he screw s could n o t fix  th e  r e ­
d u ced  position  in  th e  m u ltip ly  fra c tu re d  ax is  b ody . e. H alo  fix a tio n  an d  rem oval of m e ta l 
im p la n ts . / .  Solid un ion  in a  good position  a f te r  th re e  m o n th s. C om plete  clinical healing  

w ith o u t a n y  sy m p to m s a n d  com plain ts

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. I t 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.

References

1. A bel M S: O ccult T ra u m a tic  Lesions of th e  C erv ica l V erteb rae . W arren  H  G reen  In c .
S t L ou is 1965, p p . 148

2. A lb in  M S, W h ite  R  J ,  A costa -R ua  G, Y aso n  D : S tu d y  of fu n c tio n a l recovery  p ro d u ced
b y  de layed  localized  cooling a f te r  sp in a l co rd  in ju ry  in  p rim ates. J  N eu ro su rg  
29:113-120, 1968

3. A lexander E  jr :  D ecom pression and  f ix a tio n  in  cerv ica l sp ine frac tu res : in d ica tio n s
a n d  tech n iq u es. C lin  N eurosurg  27:401-413, 1980

4. A llen A R : S u rgery  o f experim en ta l lesion o f  th e  sp in a l cord  equ ivalen t to  cru sh  in ju ry
of fra c tu re  d is loca tion  of sp inal co lum n. J  A m  M ed A ssoc 57:878-880, 1911

5. B a iley  R W , B ad g ley  C E : S tab ilization  o f th e  cerv ica l sp ine b y  an te rio r fusion. J  B o n e
J o in t  Surg  42A :565-624, 1960

6. B enes V : S p ina l C ord  In ju ry . B ailliere, T in d a ll an d  Cassell, L ondon  1968, p p . 132-136

Acta Chirurgien Hungarian 31, 1990



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

7. B osch  A, S tau ffe r S, N ickel V L: In co m p le te  tr a u m a t ic  quadrip legia, a  ten -y ea r rev iew .
J  A m  M ed A ssoc 216:473-478, 1971

8. B ö h ler J ,  G au d e rn ak  T : A n te rio r p la te  s ta b il iz a tio n  fo r acu te  frac tu re -d is loca tions of
th e  low er cerv ica l sp ine . J  T rau m a  20:203, 1980

9. B ra a k m a n  R , P en n in g  L : In ju re s  of th e  C erv ica l Spine. E x ce rp ta  M edica, A m ste rd am
1971, p p  262

10. B ra sh ea r H R  jR , V en te rs  GC, P res to n  E T : F ra c tu re s  of th e  neu ra l a rch  of th e  ax is.
A  re p o r t of tw e n ty -n in e  cases. J  B one J o in t  S urg  57-A:879-887 O ct, 1975

11. B ra v  E À , B o u zard  W C : T rau m a tic  d is lo ca tio n  o f th e  cervical spine. A rm y  experience
an d  resu lts . J  T ra u m a  3:569-582, 1963

12. B rieg  A : B iom echanics o f th e  C entral N erv o u s S y stem . A lm qvist an d  W iksell, S to c k ­
holm  1960, p p  183

13. B ritish  M edical Jo u rn a l:  A ny  Q uestions: Ju d ic ia l hanging . B r M ed J  2:160, 1947
14. C appello  N , L an g a  P : Suicidal hang ing : a sp h y x ia tio n  n o t cervical frac tu re . O rth o p

R ev  8:81-5 , 1979
15. C hance GO: N o te  on  a  ty p e  of flexion f ra c tu re  of th e  spine. B r J  R ad io l 21:452-453,

1948
16. C heshire D J : T he  s ta b il i ty  of th e  cerv ical sp in e  follow ing th e  conservative  t r e a tm e n t

of frac tu res  an d  frac tu re-d islocations. P a ra p le g ia  7:193-203, 1969
17. C low ard R B : T re a tm e n t o f acu te  fra c tu re s  a n d  frac tu re-d islocations of th e  cerv ica l

spine b y  v e rte b ra l-b o d y  fusion, a  re p o r t  o f e leven cases. J  N eurosurg  18 :20-219, 
1961

18. C ooper P R , M arav illa  K R , Sklar F H , M oody S F , C lark  W K : H alo  im m obiliza tion  of
cervical sp ine  fra c tu re s . J  N eurosurg  50:603, 1979

19. C ornish  B L : T ra u m a tic  spondylo listhesis o f th e  axis. J  Bone J o in t  Surg  50-B :31-43
F eb , 1968

20. C ru tchfield  W G : S k e le ta l tra c tio n  for d is lo ca tio n s of cervical sp ine; re p o r t of a  case.
S ou th  Surg  2:156, 1933

21. C ru tch field  W G : S k e le ta l tra c tio n  in  th e  t r e a tm e n t  of in juries to  th e  cerv ical sp ine .
J  A m  M ed A ssoc 155:29, 1955

22. D eL orm e T L : A x is-ped icle  frac tu res . J  B one  J o in t  Surg  49-A:1472, 1967
23. D u n sk er SB, C olley D P , M ayfield F H : K in em a tic s  o f th e  cervical spine. C lin N eu ro su rg

25, 174-183, 1978
24. E d g a r  MA, F ish e r T R , M cSw eeney T , P a rk  W M : T etrap leg ia  from  h an g m an ’s f ra c tu re :

re p o r t of a  case w ith  recovery. In ju ry  3 :199-202 , 1972
25. E ffend i B , R o y  D , C orn ish  B , D u ssau lt R G , L a u r in  CA: F rac tu re s  of th e  rin g  of th e

axis. J  B one J o in t  Surg  0301-620 (1981): 3074—3019
26. E k o n g  C E U , S ch w artz  M L, T a to r C H , R o w en  D W , E dm onds V E : O donto id  f ra c tu re .

M anagem ent w ith  ea rly  m obilization  u sin g  th e  H alo  device. N eurosurg  9:631, 
1981

27. E ll io t t  JM , j r  R o g ers  L F , W issinger J P ,  L ee  J F :  T he han g m an ’s fra c tu re . F ra c tu re s
of th e  n eu ra l a rc h  of th e  axis. R ad io logy  104:303-307, 1972

28. F o rs y th  H F : E x te n s io n  in ju ries of th e  ce rv ica l sp ine . J  B one J o in t  Surg  46-A :1792—
1796, 1964

29. F ran c is  W R , F ie ld in g  J W : T rau m a tic  spondy lo listhesis of th e  axis. O rth o p  C lin
N o rth  A m erica : 1011—1027, 1978

30. G arb e r JN : A b n o rm alitie s  of th e  a tla s  a n d  ax is  verteb ra-congen ita l an d  tr a u m a tic .
J  B one J o in t  S urg  46-A :1782-1791, 1964

31. G ood J :  Ju d ic a l h ang ing . L ancet i:193-194 , 1913
32. G rogono B JS : In ju r ie s  o f th e  a tla s  a n d  ax is . J  B one J o in t Surg  (Br) 36-B :397—410,

1954
33. G uy  M, B orne  M D , G erard  L , B edou  M D , M agloire P in au d eau  M D : T re a tm e n t o f

ped icu lar f ra c tu re s  o f th e  axis. D ep  of N eu rosu rg , C en tra l D en  H osp , M arécha l 
Jo ffre , P e rig n an , F ran ce  1981

34. H a u g h to n  S: O n h ang ing , considered fro m  a  m echan ica l and  physio logical p o in t o f
view. L ondon , E d in b u rg h  and  D u b lin  P h ilo s  M ag J  Sei 4 th  Series 32:23—34, 1866

35. H o h l M ason: N o rm a l m otions of th e  u p p e r p o r tio n  of th e  cervical sp ine. J  B one J o in t
Surg  45-A :1777-1779, Dec 1964

36. Jefferson  G : F ra c tu re  of th e  a tla s  v e rte b ra : re p o r t  o f four cases an d  a  rev iew  of th o se
prev iously  reco rd ed . B r J  Surg 7:407—422, 1920

37. K leinfeld  F : Z u r B eh an d lu n g  von F ra k tu re n  d e r  H alsw irbelsäule m it dem  H alo -
F ix a teu r-e x te rn e . U nfallhe ilkunde 84:161, 1981

38. L an ce t A n n o ta tio n : Ju d ic ia l hanging. L a n c e t i:629, 1913

Acta Chirurgica Hungarica 31, 1990



S. Zsolczai et al. : The M odem Approach of Hangman's Fracture 23

39. M agerl F :  S tab iliza tio n  of th e  cerv ica l sp ine  b y  an te rio r fusion: th e  R ob inson  te c h ­
n iq u e , In :  T he cerv ical Spine, J u n g  A , K e h r P , M agerl F , W eber B G , eds: H  H u b e r, 
B ern , S tu t tg a r t ,  W ien, 1974

40. M ara r B C : F ra c tu re  of th e  axis a rc h  ‘h a n g m a n ’s fra c tu re ’ of th e  cerv ica l sp ine. C lin
O rth o p  106:155-165, 1975

41. M arsh a ll J ,  d e  Z ouche I :  Ju d ic ia l execu tions. B r. M ed J  ii:779—782, 1888
42. M arsha ll J J ,  de  Z ouche I :  Ju d ic ia l han g in g . L an ce t i:639-40 , 1913
43. M u h r G , T scherne H : D ie dorsale  P la tten o s teo sy n th e se  bei W irb e lfrac tu ren . A c ta

C hir A u str iaca , S upp l 43:77, 1982
44. N ickel Y L , P e rry  J ,  G a rre tt A  e t  a l: T he  halo  A  sp inal skele ta l tra c tio n  f ix a tio n  device .

J  B one J o in t  Surg  50-A:1400, 1968
45. N orre ll H , W ilson  C B : E a rly  a n te r io r  fusion  fo r in ju ries of th e  cerv ica l p o rtio n  o f th e

sp ine . J  A m  M ed Assoc 214:525-530, 1970
46. N o rto n  W L : F ra c tu re s  and  d is loca tions of th e  cervical sp ine. J  B one J o in t  Surg

44-A :115-139, 1962
47. O rozco D elelos R , L lo v e t T apies J :  O steosin tesis en las fra c tu re s  de raq u is  cerv ica l.

R e v  O rto p  T ra u m a t 14:285, 1970
48. P a te rso n  AM : F ra c tu re  of cerv ica l v e rte b ra e . J  A n a t L ond  24:ix, 1890
49. P ed ersen  H E , R o y  L J ,  Salciccioli G G : F ra c tu re s  of cerv ical 2. J  B one J o in t  S urg

49-A : 1472, 1967
50. P e n te lé n y i T , M ajor J  : Szem léle tváltozás a  n y ak i gerincsérü ltek  m ű té ti kezelésében

(C hange of a t t i tu d e  in  th e  su rg ica l m an ag em en t of p a tie n ts  w ith  in ju ry  o f th e  
cerv ica l sp ine). M agy T ra u m a t O rth  30:193-204, 1987

51. P ro lo  D J , R u n n e ls  J B , Jam eson  R M : T he in ju red  cervical sp ine. Im m e d ia te  a n d  long ­
te rm  im m obilization  w ith  th e  ha lo . J  A m  M ed Assoc 224:591, 1973

52. R o b in so n  R A : A n te rio r an d  p o ste rio r cerv ica l sp ine fusions. C lin O rth o p  35:34, 1964
53. R o b in so n  R A , S m ith  G W  : A n te ro - la te ra l disc rem oving  an d  in te rb o d y  fu s ion  fo r

cerv ica l disc syndrom e. B ull J  H o p k  H o sp  96:223, 1955
54. R o b in so n  R A , S ou th  w ick W O : S u rg ica l approaches to  th e  cerv ical sp ine. In :  A m erican

A cad em y  of O rthopaed ic  S urgeons: In s tru c tio n a l Coarse L ec tu res , 17. CV M osby, 
S t L ou is  1960

55. R ogers W A : F ra c tu re s  and  d is loca tions o f th e  cerv ical sp ine. J  B one J o in t  S urg
39-A :341-376, 1957

56. R o th m a n  R H : H a n g m a n ’s fra c tu re . P a p e r  p resen ted  a t  A m erican  A cadem y of O rth o ­
p aed ic  Surgeon’s Sym posium  of cerv ica l in ju ries, D allas, T exas, F eb  25, 1978

57. R oy-C am ille  R , S a ilan t G, B e rtea u x  D , B isserie M: E n to rses  g raves d u  rach is  cerv ica l.
T ra itm e n t p a r  voie postérieu re . R e v  C hir O rthop  64:677, 1978

58. R u sse  О : H in te re  F usion  bei V erren k u n g  der H alsw irbelsäule . H e fte  U n fa llh e ilk
149:95, 1980

59. S a illan t G , B leynie  J F :  F ra c tu re s  des pédicules de  laxis. In :  R oy-C am ille  R ,  ed :
R a c h is  C erv  T rau m  N on N euro log ique  P a th  T rau m  de É p a u le  e t  de  la  C e in tu re  
S capu la ire  1980

60. Saldeen  T : F a ta l  neck  in ju ries caused  b y  use of d iagonal sa fe ty  be lts . J  T ra u m a  7 :856—
862, 1967

61. S án d o r L : A z alsó n y ak i gerinc fic am a in ak  és ficam os csigo lyatöréseinek  kezelése
А О -lem ezes s ta b il belső rögzítéssel (M anagem ent b y  a  s tab le  in te rn a l f ix a tio n  b y  
А О -p la te  of th e  d islocations a n d  fra c tu re  d islocations of th e  low er cerv ica l sp ine). 
T hesis, Szeged 1981

62. S án d o r L , F én y es G y: A  ficam m al szö v ő d ö tt nyakcsigo lyatö rések  kezelése А О -lem e­
zes belső rögzítéssel (M anagem ent b y  th e  in te rn a l fix a tio n  b y  А О -p la te  o f cerv ica l 
fra c tu re s  associa ted  w ith  d is locations). Ideggyógy Szle 32: 125, 1979

63. S h erk  H H : F ra c tu re s  o f th e  a tla s  a n d  odon to id  process. O rth o p  C lin N o rth  A m
9:973-984, 1978

64. S herk  H H , S nyder B : P o ste rio r fusions of th e  u p p e r cerv ica l sp ine: ind ica tio n s, te c h ­
n iq u es an d  prognosis. O rth o p  C lin N o rth  A m  9:1091, 1978

65. S chne ider R C , L iv ingston  K E , C ave A J E  H am ilto n  G : ‘H a n g m a n ’s f ra c tu re ’ o f th e
cerv ica l sp ine. J  N eurosurg  22:141—154, 1965

66. Schw eigel J F :  H a lo —th o rac ic  b race  m an ag em en t o f odon to id  frac tu res . S p ine 4:
192, 1979

67. T e rm an sen  N B : H a n g m a n ’s fra c tu re . A c ta  O rthop  Scand 45 :529-39, 1974
68. V erb ies t H : A n te rio r opera tive  ap p ro ach  in  cases of sp inal-cord  com pression b y  o ld

irreduc ib le  d isp lacem en t o r fresh  fra c tu re  of cervical sp ine. C o n trib u tio n  to  o p e ra ­
t iv e  re p a ir  o f deform ed v e rte b ra l bodies. J  N eurosurg  19: 389, 1962

Acta Chirurgica Hungarica 31, 1990



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

69. V eres R , P en te lén y i T , T u róczy  L , Zsolczai S, M ajor T , K enéz J :  H alo  kezeléssel sze r­
z e tt  ko ra i ta p a s z ta la ta in k  n y ak i g e rinckó rképek  kezelése so rán  (E a rly  experience 
o b ta ined  b y  H a lo  t r e a tm e n t in  d iseases o f th e  cerv ica l sp ine). M agy T ra u m a t 
O rthop  (in press)

70. V erm m oten  V : A  s tu d y  o f th e  fra c tu re  of th e  ep is tro p h eu s due  to  han g in g  w ith  a n o te
on  th e  possible causes of d ea th . A n a t R ec  20 :306-11, 1921

71. W a tk in s  R G : Surg ica l app roaches to  th e  sp ine. Springer V erlag , N ew  Y ork  1983
72. W h ite  AA, P a n ja b i M : C lin ical b iom echanics o f th e  spine. J B  L ip p in co tt, P h ilade lph ia

an d  T oronto  1978
73. W illiam s TG: H a n g m a n ’s frac tu re . J  B one J o in t  Surg  (B r) 57-B :82-88, 1975
74. W ood-Jones F : T he  E x a m in a tio n  of th e  bodies o f 100 m en  execu ted  in  N ub ia  in  R o ­

m a n  tim es. B r  J  M ed i:736-737, 1908
75. W ood-Jones F : T he  id ea l lesion p roduced  b y  ju d ic ia l hang ing . L an ce t i:53, 1913

Zeitgemäße Anschauung der Hangman’s Fracture
S. Z so lcza i u n d  T . P e n t e l é n y i

D ie »H angm an’s F rac tu re«  — au f d eu tsch  » F rak tu re  des g eh äng ten  M enschen«, 
des w eite ren  H F  — b e d e u te t in  der in te rn a tio n a len  L ite ra tu r  die m it  ch a rak te ris tischen  
E p istro p h eu sab w eich u n g en  einhergehende V erle tzung  d e r oberen  H alsw irbelsäu le . D ie 
ch a rak te ris tisch en  k n ö ch e rn en  V eränderungen  des K ran k h e itsb ild es  sind  zweiseitige Pe- 
d u n k u lu s fra k tu r  des E p is tro p h e u s , D islokation  des B ogens, L u x a tio n  u n d  K norpelschei­
b en v erle tzu n g  zw ischen d e n  W irbeln  С I I  u n d  I I I  sow ie even tue ll sonstige akzessorische 
F ra k tu re n  der W irbeln  С I I  u n d  I I I .  Zweierlei F o rm en  sind  b e k a n n t: H F , m it einem  H y - 
p e rex tensions-D istrak tions-m echan ism us, k lassische E rh än g u n g sv erle tzu n g , m it tö d li­
chen , ä u ß e rs t schw eren neuro log ischen  Schäd igungen  un d  die H F  m it e inem  H yp erex ten - 
sions-K om pressionsm echan ism us, eine m oderne  V erkeh rsverle tzung  ohne neurologische 
S chäd igungen  oder m it  r e la tiv  m ilden  N erv en sy stem sy m p to m en . D ie h eu tzu tag e  im m er 
h ä u fig e r vorkom m ende, le tz te rw ä h n te  V erle tzungsfo rm  m e ld e t sich m it einem  ziem lich 
b re ite n , in  3 T ype e in re ih b a ren  Spek trum . D ie s ta b il V erle tzungen  können  m it konser­
v a tiv e r  B ehand lung , d ie  in s ta b ile n  m it H a lo -B eh an d lu n g  oder m it v en tra le r  ch iru rg i­
scher B ehand lung  d en  ze itgem äßen  A n sp rüchen  en tsp rech en d  v erso rg t w erden. D ie 
P ro g n o se  is t gu t. I n  d e r  A rb e it w erden au fg ru n d  des g ründ lichen  k ritischen  Ü berblicks 
d e r  W e ltli te ra tu r  u n d  d e r  V era rb e itu n g  des e igenen 11jährigen M ateria ls  s tam m enden  
E rfa h ru n g e n , das e rs tem a l in  der ungarischen  L ite ra tu r  in  F o rm  einer k lin ischen S tud ie  
e r lä u te r t.

Современный взгляд на «фрактуру хангмана»
Ш. ЖОЛЦАИ, Т. ПЕНТЕЛЕНИ

«Фрактура Хангмана» — по-венгерски «травма повешенного человека» — в между­
народной литературе обозначается HF и представляет собой травму верхнего шейного 
отдела позвоночника, сопровождающуюся характерными изменениями эпистофея. Типич­
ные костные изменения при этой патологии — двусторонний перелом ножки эпистрофея, 
дислокация дужки, люксация и травма хрящевого диска между позвонками Сц_пь 
иногда другие дополнительные переломы Сц_щ (рис. 1). Известны две формы: класси­
ческая травма повешенного с гипертензионно-дистракционным механизмом, с ведущими 
к смерти тяжелыми неврологическими поражениями, и разновидность современной транс­
портной травмы гипертезионно-компрессионного механизма без неврологических симпто­
мов, или с относительно легкими симптомами. Все чаще встречающаяся в наши дни, эта 
последняя форма имеет весьма широкий спектр, в котором можно выделить три типа. Ста­
бильные травмы обеспечиваются консервативным лечением, нестабильные повреждения 
лечением Halo или вентральным хирургическим вмешательством, в соответствии с совре­
менными требованиями. Прогноз хороший. Авторы знакомят с критически рассмотрен­
ными литературными данными и с результатами обработки собственного 1 I-летнего ма­
териала, в форме клинического очерка — первого в венгерской литературе.
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Effect of Small Bowel Resection on 
Fecal Bile Acid Excretion and on 

Experimental Colon Tumour in Rats.
K risztin a  Mo r v a y ,1 K . Sz e n t l é l e k i,1 G . T ö rök2 

an d  A . P in t é r

12nd D e p a rtm e n t of Surgery , Sem m elw eis U n iv e rs ity  M edical School, H -1096 B u d ap es t, 
N ag y v á rad  té r  1 and  d e p a r t m e n t  of M orphology  of th e  N a tio n a l In s t i tu te  o f H yg iene , 

H -1966 B u d a p e s t, G yáli ú t  2-6 , H u n g a ry

(R eceived: D ecem ber 9, 1988)

Ilea l and  je ju n a l resections w ere carried  o u t to  in v es tig a te  th e ir  effect on 
th e  faecal bile acid  excre tion  an d  o n  th e  developm ent o f 1 ,2 -d im ethy lhyd raz ine  
(D M H )-induced colonic cancer in  ra ts . B o th  resection ty p e s  ra ise  th e  to ta l  da ily  
faecal bile acid  level com pared  to  th e  co n tro l sham -opera ted  g ro u p , w hereas ileal 
resection  h as a m ore p ronounced  effect. T he incidence of tu m o u rs  w as fo u n d  h igher 
in  g roups w ith  enhanced  faecal bile ac id  level. O ur find ings show  a  connection  
betw een  th e  daily  faecal bile ac id  excre tion  and  th e  inc idence o f D M H -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, Gödöllő, 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):

F ig . 1. Schem es of th e  app lied  su rg ica l m odels

Group 1. a, Ileal resection -f- 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 1 the 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 I 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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T a b l e  I

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

Groups No. of 
rats

Faecal bile* 
acid level 

Oumol/day/rat)
No. of + 

tumours per rat

Ileal res. 17 2 9 .7 ±  8.0 1.94±1.92
Jejunal res. 20 2 0 .8 ± 1 1 .8 1.25±1.24
Sham-op. 8 5 .1 ±  0.7 0.75±0.65

The values *, + shown: m ean 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

F ig . 2. R e la tio n sh ip  betw een  th e  d a ily  to ta l  faeca l bile acid  excre tion  an d  th e  inc idence  of 
1 ,2 -d im ethy lhydrazine  induced  colonic cancer accord ing  to  th e  surgical

p rocedu res 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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Über die Wirkung der Dünndarmresektion auf die Menge der mit 
dem Stuhl entleerten Gallensäure und auf die Entwicklung des 

experimentellen Dickdarmtumors bei der Ratte

K . M o r v a y , K . S z e n t l é l e k i , G. T ö r ö k  u n d  A . P in t é r

B ei R a t te n  w u rd e  d ie  W irkung  der vo rangehend  d u rch g e fü h rten  Ileum - u n d  J e ­
ju n um resek tion  au f  die M enge der täg lich  m it dem  S tu h l e n tle e r te n  G allensäure un d  a u f  
die d u rch  1 ,2 -D im ethy lhyd raz ine  (D M H ) in d uz ie rten  D ick a rm tu m o ren  u n te rsu ch t. I m  
V ergleich zu d en  sch e inoperie rten  K o n tro lltie ren  h a t  sich  au f  W irk u n g  beider V erfah ren , 
insbesondere jedoch  a u f  W irk u n g  der Ileum resek tion  d ie  T agesm enge der m it dem  S tu h l 
en tlee rten  G allensäure  e rh ö h t. I n  den  G ruppen , in  denen  sich  d ie  en tlee rte  G allensäure­
m enge erhöh te , w ar eine g rößere H äu fig k e it des T um orvo rkom m ens zu  verzeichnen. D ie 
E rgebnisse  w iesen au f  eine K o rre la tio n  zw ischen der G allen säu renen tleerung  m it d em  
S tu h l und  d e r  H ä u fig k e it d e r du rch  D M H  induz ie rten  D ick d a rm tu m o ren  hin.

Влияние резекции тонкой кишки на количество выделяемой с калом 
желчной кислоты и возникновение экспериментальной опухоли толстого

кишечника у крыс
К. МОРВАИ, к. СЕНТЛЕЛЕКИ, Г. TÊPËK и А. ПИНТЕР

Авторы производили резекцию подвздошной и тошей кишок у крыс и исследовали 
влияние, оказываемое резекцией, на суточное количество выделяемой с калом желчной 
кислоты и на возникновение опухолей толстой кишки, индуцированное посредством 1, 2- 
диметилгидразина (DMH). Оба способа, но резекция подвздошной кишки более выраженно, 
способствовали увеличению суточного количества желчной кислоты, выделяемой с калом, 
по сравнению с контрольными, ложно-оперированными животными. Установили, что 
опухоли чаще встречаются в тех группах, где количество выделяемой желчной кислоты 
увеличилось. Полученные результаты указывают на связь между выделение с калом кис­
лоты и частотой индуцированных DMH опухолей толстой кишки.

Acta Chirurgica Hungarica 31, 1990





Acta Ghirurgica Hungarica, 31 (1 ), pp- 33—37 (1990)

Factors Affecting the Cold Transfer 
during Cryotherapy

S. M a t á n y i

2nd D e p a rtm e n t o f O bste trics  an d  G ynaecology , H -1082 B u d ap es t, Ü llői ú t  78/a,
H u n g a ry

(R eceived: S ep tem b er 1, 1988)

C ry o th e rap y  o f th e  cerv ix  w as m ade  in  40 p a tie n ts  fo r chron ic  cerv ic itis , 
a n d  th e  th ick n ess  of th e  ice zone a ro u n d  th e  p ro b e  w as m easured  in  fu n c tio n  of 
t r e a tm e n t tim e , u n d e r s ta n d a rd  cooling conditions. T he p ace  of g ro w th  of th e  ice 
zone allow ed th e  au th o r  to  d raw  conclusions as to  th e  co n d u c tiv ity  of th e  s tu d ied  
tissu e . I t  w as estab lished  th a t  in  th e  s tu d y -g ro u p , th e  p a tie n t’s age a n d  th e ir  
h is to ries o f ab o rtio n s  d id  n o t in fluence  th e  cold tra n s fe r  sign ifican tly . T he  d iffe r­
ence betw een  th e  average values o f ice zone th ick n ess  m easured  in  th e  g ro u p s  of 
n u llip a rae  a n d  m u ltip a rae  w as, how ever, sign ifican t. F ind ings h ave  show n  th a t  
th e  sp read  of cold in  th e  cerv ica l tissu e  in  n u lliparous w om en is b e tte r  th a n  in  
m u ltip a ra e  a n d  so a  g rea te r efficacy  of c ry o th e rap y  can  be expected  in  n u llip a rae .

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 jNT20  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

I t 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.

T a b l e  I

Gold transfer in  the cervical tissue according to age

Age n
1

Freezing time (min) 
3 5 8

Average
thickness

<  36 
of

17 1.66±0.49* 4 .33± 0 .8  5.6±0.67 7.0±0.70

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  >  0.05 0.1 >■ p  >  0.05 0.7 >  p  >  0.6 0 .4 > ï j > 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 II). 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).

T a b l e  I I

Cold transfer in  the cervical tissue according to deliveries

Deliveries n
1

Freezing time (min)
3 5 8

Average
thickness

Nulliparae 20 2.50J;0.28* 5.00±1.08 6 .3± 0 .88 8.00±0.48

of ice zone 
(mm) M ultiparae 20 0 .44^0 .50 2.66±0.16 4.66±0.23 6.77±0.40

p  value p  <  0.001 0.01 >  p  >  0.001 0.02 >  p  >  0.01 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, 5 and 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

3 ót , 2 <p =  — /  —  w/nr
ót
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where <p = the passing amount of heat (thermal electric density), A =  heat 
conduction factor, ôt/ôt • % /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 Kälte beeinflussenden Faktoren anläßlich 
der Kryobehandlung der Zervix

S. M a t á n y i

B ei 40 P a tie n tin n e n  w urde w egen chronischer Z erv iz itis  d ie K ry o b eh an d lu n g  d e r 
Z ervix  d u rch g e fü h rt u n d  in  der F u n k tio n  der B eh an d lungsze it d ie  D icke d e r sich in  d e r 
U m gebung  der Sonde en tw icke lten  E iszone u n te r  s ta n d a rd is ie r te n  A b k ü h lu n g sv e rh ä lt­
nissen gem essen. A us dem  W ach stu m tem p o  der E iszone k o n n ten  betreffs d e r W ä rm e ­
le itungsfäh igke it des u n te rsu ch te n  G ew ebes F o lgerungen  gezogen w erden. Im  u n te rsu c h ­
ten  K ra n k e n g u t ü b te n  das L eb en sa lte r der P a tie n tin n e n  bzw. die vo rangegangenen  
A borte  au f  die F o rtp flan zu n g  der K ä lte  keinen  sig n ifik an ten  E in fluß  aus, dem gegenüber 
w ar in  d e r G ruppe d e r N u lliparen  u n d  d e r F rau en , die b e re its  K in d er gebaren , d ie  A b ­
w eichung zw ischen den  D u rch sch n ittsw erten  der gem essenen D icke der E iszone, sign ifi­
k an t. A us den  E rgebn issen  fo lg t, d ie  F o rtp flan zu n g  d e r K ä lte  im  Zervixgew ebe bei den  
N ulliparen  besser als bei den  schon K in d e r au f die W e lt g eb rach ten  F rau en  is t, d .h . daß  
sich die K ry o b eh an d lu n g  bei den  N u lliparen  voraussich tlich  als erfolgreicher erw eist.

Факторы, влияющие на распространение холода при криотерапии шейки
матки

Ш. МАТАНИ

Автор провел криотерапию шейки матки у 40 женщин с хроническим цервицитом, 
и, в связи с продолжительностью времени лечения, определял толщину зоны льда, возника­
ющую вокруг зонда, в условиях стандартизированного охлаждения. На основании темпов 
роста ледяной зоны, автор судил о теплопроводной способности исследвемой ткани. По­
казал, что в исследованной группе больных ни возраст пациента, ни аборты в анамнезе не 
оказывали достоверного влияния на распространение холода. В противоположность 
этому, различие между средними значениями толщины ледяной зоны, определенными в 
группах нерожавших и рожавших женщин, было статистически значимо. Как показывают 
результаты, распространение холода в случае нерожавших женщин в ткани шейки матки 
лучше, чем у рожавших, поэтому лучший результат от криотерапии ожидается у неро­
жавших женщин.
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Invasive Intrauterine Procedures in Twin 
Pregnancies D iscordant for Fetal Malformation*

A. B o lo d á r , 0 .  T ö rö k , Z. T ó th  and Z. P a p p

D e p a rtm e n t of O b ste tric s  and  G ynaecology, D ebrecen  U n iv e rs ity  M edical School, 
H -4012, D ebrecen, P . O. B o x  37., H u n g a ry

(R eceived: J a n u a ry  28, 1987)

In v as iv e  in tra u te r in e  p rocedures in  tw o  tw in  p regnancies for exencephaly  
an d  m u ltip le  m a lfom ations are  rep o rted . I n  th e  f irs t case, to  ensure th e  develop­
m en t o f th e  n o rm a l fe tu s , selective fe tic ide of th e  affec ted  fe tu s  w as u n d e rta k e n  by  
tran sab d o m in a l in tra c a rd ia l in jec tion  of 20%  N aC l so lu tion . A  h e a lth y  n ew born  
in fa n t w ith  n o rm a l w eigh t an d  a  fe tu s  p ap y ra c e u s  w ere delivered  a t  te rm . I n  th e  
second case, because  of m onoam nial p la c e n ta tio n , th e  p rocedu re  w as regarded  too  
dangerous, th e re fo re , on ly  th e rap eu tic  am niocen tesis w as carried  o u t to  decrease 
th e  volum e of am nio  tic  flu id . T he fe tuses w ere delivered  in  th e  p re te rm  period . 
T he ad v an ta g es  of th e  procedure  of selective fe tic ide developed  b y  th e  au th o rs  a re  
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 : (г) con­
tinuation of pregnancy; (гг) 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 В  severe neural

* P resen ted  a t  th e  U n d  In te rn a tio n a l S ym posium  on  th e  P re g n a n t U te ru s . M ay 
22-24 , 1986, D ebrecen , H u n g ary .
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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 В  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.

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

Discussion

I t 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 fötaler Malformation bei 
diskordanter Zwillingsschwangerschaft

A. B o l o d á r , О. T ö r ö k , Z. T óth  u n d  Z. P a p p

I n  der A rbeit w ird  ü b e r  bei zwei M ehrlingsschw angerschaften  w egen E xenzephalie  
bzw . e iner m ultip len  E n tw ick lu n g san o m alie  d u rch g e fü h rte  invasive, in trau te rin e  E in ­
griffe b e rich te t. Im  e rs te n  F a ll  w urde zw ecks G ew ährle is tung  d e r u n g estö rten  E n tw ic k ­
lung  des gesunden F ö tu s  b e i d e r  in  H inb lick  au f  d ie  E xenzepha lie  d isk o rd an ten  Zw illings­
schw angerschaft in  d a s  H e rz  des k ran k en  F ö tu s  tran sab d o m in a l 20%  ige N aC l-Lösung 
in jiz ie rt. D ie gesunde F r u c h t  kam  te rm in g erech t, m i t  re ifem  G ew icht au f die W elt. Im  
an d e ren , m it m u ltip ler E n tw ick lu n g san o m alie  v e rb u n d en en  d isk o rd an ten  F a ll ein solcher 
E in g riff  wegen der m o n o am n ia len  P lazen ta tio n  zu  r isk a n t schien, w urden  im  In te resse  
dessen , daß  das G ew ich t d es gesunden  F ö tu s  d as re ife  G ew ichtsbereich  erreiche, serien ­
w eise en tlastende  A m niozen tesen  vorgenom m en. A nschließen  w erden  d ie  vor der D u rch ­
fü h ru n g  der selek tiven  E in g riffe  zu berücksich tigenden  G esich tspunk te  sowie die V orteile 
d e r  im  ers ten  F a ll an g ew an d ten  in trak a rd ia len  T echn ik  beschrieben.

Инвазивные внутриматочные вмешательства из-за мальформации плодов 
при дискордантной беременности близнецами

А. БОЛОДАР, О. TËPÊK, 3. ТОТ и 3. ПАПП

Авторы сообщают о инвазивных внутриматочных вмешательствах, произведенных 
из-за эксэнцефального и мультиплексного нарушений развития при двух многоплодных 
беременностях. В интересах обеспечения нормального развития здорового плода относи­
тельно эксэнцефалии при дискордантной многоплодной беременности, авторы ввели в 
сердце больного пгода трансабдоминально 20%-й раствор хлористого натрия. Здоровый 
плод родился в срок с зрелой  массой тела. В другом случае с дискордантностью, сопровож­
давшимся мультиплексным нарушением развития, вследствие моноамнимальной пла- 
центации такого характера, вмешательство считали сопряженным с риском, поэтому с по­
мощью серийного разгрузочного амниоцентеза авторы попытались добиться того, чтобы 
масса тела здорового плода достигла бы зрелую  весовую область. Они перечисляют точки 
зрения, которые следует принимать во внимание перед выполнением селективных вмеша­
тельств, упоминают о преимуществах интракардиальной техники, примененной в первом 
случае, по сравнению с другими методами.
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Bilateral Spontaneous Pneumothorax 
Associated with Metastasis of a Malignant 

Fibrohistiocytoma
J .  Za pa t e k o , L . M a d r ig a l , J .  L a g o , B . B a sc h w itz ,

A . M OYAN O, E . P É R E Z  and J .  CAN DELA S

T horacic  S urgery  H o sp ita l “ R am ó n  y  C a ja l” M adrid, S pain , M ártires  C oncepcionistas 18,
28006 M adrid , Spain

(R eceived : J a n u a ry  10, 1989)

T he  case of a  34-year-old fem ale p a tie n t is p re sen ted . T he p a tie n t w as a d m it­
te d  because  of b ila te ra l p n eu m o th o rax  caused b y  th e  m e ta s ta s is  of a  m a lig n an t 
h is tio cy to m a  o rig ina ting  in  th e  le f t g lu teus.

B ila te ra l chest-suction  w as m ade and  th e  p a t ie n t  received  com plex chem o­
th e rap y .

T he  ch es t X -ray  ta k e n  4 m o n th s la te r show ed considerab le  regression of th e  
lym ph  node  m étastasés.

N e ith e r  th e  tim e  o f deve lopm en t of p n eu m o th o ra x  n o r its  m echan ism  is 
know n. T h ere  a re  on ly  assu m p tio n s ab o u t it . A u th o rs  h av e  considered th e ir  case 
w o rth y  of p u b lica tio n  because th e  lym ph  node m e ta s ta s is  o f b ila te ra l sim ultaneous 
p n e u m o th o ra x  due to  h is tio cy to m a  has n o t so fa r  been  know n  in  th e  li te ra tu re .

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/m2 on day 1; vincristine 2 mg on days 1, 7 and 14; cyclophospha­
mide 600 mg/m2 on day 1; actinomycin D 0.50 mg/m2 on 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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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 
osseous 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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F ig . 2. M arked rem ission  of th e  lesions (4 m o n th s  la ter)

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 .  Z a p a t e r o , L. M a d r ig a l , J .  L a g o , B. B a s c h w it z , A . M a y a n o , E . P é r e z  u n d  J .  Ca n d e l a s

D ie 34jährige P a t ie n t in  w urde wegen zw eiseitigem  P n eu m o th o rax  aufgenom m en, 
fü r  d e n  d ie  M etastase  des au s  dem  linken M. g lu teu s  ausgegange m alignen  H istio zy to m s 
w ar.

B ei der P a tie n tin  w u rd e  b ila tera le  T h o rax ab sau g u n g  d u rch g efü h rt u n d  kom plexe 
C h em otherap ie  an g ew an d t.

A uf der n ach  4 M o n a ten  v e rfe rtig ten  T h o rax au fn ah m e  zeig ten  die L y m p h k n o ten ­
m e ta s ta se n  eine w esen tliche  R egression.

W ed er der Z e itp u n k t, noch der M echanism us d e r E n tw ick lung  des P n eu m o th o rax  
sind  b e k a n n t, d am it im  Z usam m enhang  g ib t es n u r  V erm utungen . D ie D arste llu n g  des 
F a lle s  schien  deshalb  a ls  lo h n h aft, weil d u rch  H is tio z y to m  herbe igefüh rte r, zw eiseitiger 
P n e u m o th o ra x  m it p u lm o n a le r L y m p h k n o te n m e ta s ta se  in  der L ite ra tu r  noch  n ic h t b e ­
sch rieb en  w urde.

Случай сочетания двустороннего спонтанного пневмоторакса с 
метастазами злокачественной фиброгистиоцитомы

Я. ЗАПАТЕРО, Л. МАДРИГАЛ, Я. ЛАГО, Б . БАШВИТЦ, А. МОЯНО, Э. ПЕРЕЗ и Я. КАНДЕЛАС

Авторы описывают случай 32-летней больной, которую приняли в отделение с дву­
сторонним пневмотораксом, который был вызван метастазом злокачественной гистиоцито­
мы, находившейся в левой ягодичной мышце.

Больной произвели двустороннее отсасывание из грудной клетки и провели комплекс­
ную химиотерапию.

На рентгеновских снимках грудной клетки, сделанных спустя 4 месяца, была от­
мечена значительная регрессия метастазов в лимфатические узлы.

Ни время возникновения пневмоторакса, ни его механизм не известны, имеются 
только предположения. Авторы считают, что с описываемым случаем стоит ознакомиться, 
поскольку до сих пор в литературе не был описан двусторонний, одновременный пневмо­
торакс как следствие метастазов в легочные лимфатические узлы злокачественной гистио­
цитомы.
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Indirect Calorim etry Methods for 
Determination of Energy Expenditure*

E. D á r d a i

2nd D e p a r tm e n t o f Surgery , D ivision of A naesthesio logy  an d  In ten s iv e  C are, Sem m elw eis 
U n iv e rs ity  M edical School, H -1096 B u d a p e s t, N ag y v á rad  té r  1, H u n g a ry

(R eceived: D ecem ber 12, 1988)

B rie f h is to ry  an d  deve lopm en t o f ca lo rim etric  m e th o d s fo r th e  d e te rm in a ­
tio n  of energy  ex p en d itu re  a re  d iscussed . T he  a u th o r  d em o n s tra te s  th e  m easu rin g  
p rinc ip les  o f d irec t an d  in d irec t c a lo rim e try . I n  tw o  clin ical s tud ies  th e  p ra c tic a l 
use o f closed an d  open techn ique  of in d ire c t ca lo rim etric  m easu rem en ts  a re  p re ­
sen ted .

I n  10 op era ted  p a tie n ts  u n d e r iso flu rane-n itrous oxide an aesth esia  in  closed 
b re a th in g  c ircu it dose re la ted  decrease o f oxygen  co nsum ption  an d  carb o n  d iox ide 
p ro d u c tio n  w as found . T he in d irec t c a lo rim e try  show ed h igher m ean  energy  e x p en ­
d itu re  (+ 1 4 % )  th a n  w as ca lcu la ted  b y  th e  B ro d y -K le ib e r fo rm ula . T hese values 
in d ica te  t h a t  th e  m etabolic  response d u e  to  surg ical s tress exceeds th e  m e tab o lism  
decreasing  effect of anaesthesia .

T he  m odalities of ex ac t d e te rm in a tio n  of energy  ex p en d itu re  of sep tic  
p a tie n ts  u n d e r re sp ira to ry  t r e a tm e n t a re  discussed. D a ta  of m odified  H a rris -B e - 
n e d ic t e q u a tio n  a d a p te d  to  c lin ical co n d itio n s an d  of con tinuous in d irec t ca lo ri­
m e tric  m easu rem en t o f energy ex p en d itu re  w ere com pared  in  25 sep tic  p a tie n ts . 
T he m easu red  an d  th e  ca lcu la ted  m e a n  va lues show ed good co rre la tion  (r =  0.82). 
T he m od ified  H a rris -B en ed ic t e q u a tio n  m a y  be  p ro p e rly  used  in  c lin ical p rac tic e , 
w hen  in d ire c t calorim etric  m easu ring  in s tru m e n t is unavailab le .

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

* P re se n te d  a t  th e  4 th  Sym posium  fü r  k lin ische E rn ä h ru n g  u n d  S to ffw echselfra­
gen. O berw iesen thal, F R G , 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].

F ig . 1. O ne m e th o d  of d irec t ca lo rim e try  (a f te r  D . W . W ilm ore 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 .H 120 , +  6 0 2— 6 C 0 2+  6 H 20  R Q = 4 - =  1.00
о

glucose
glycogen

C57H 104O6+ 8 0  0 2—57 C 0 2+ 5 2  H 20  RQ  =  =  0.71

tr io len e

2 C 3H 70 2N +  6 0 2— 5 C 0 2+  6 H 20 + ( N H 2)2C 0  RQ =  =  0.83
alan ine

C 2H 5OH-f- 3 0 2-  2 C 0 2+  3 H 20  RQ =  - | - = 0 . 6 7
à

e th an o l

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).

4 Acta Chirurgica Hungarica 31, 1990
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F ig . 2. M easu rem en t o f oxygen co nsum ption  w ith  sp irom eter (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.

F ig . 3. M easurem en t o f o x y g en  consum ption  a n d  c a rb o n  dioxide p ro d u c tio n  w ith  open
circu it tech n iq u e
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Valves

F ig . 4 . A  p o rta b le  a p p a ra tu s  fo r th e  d e te rm in a tio n  of th e  to ta l  re sp ira to ry  exchange  in
m a n  (a f te r  C. G . D ouglas 1911)

VE STPD =  VE ATPS X (BP -  P H2O)/760 x  273/273 +  T

Y0> =  VE STPD x  F002 ( 1 ~  f EQl ~  FeÇ9, -  F ed, )
I 1 102 /

Vco2 =  VE STPD x F ecOj 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 +  1.106 VCo2 — 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.

4* Acta Chirurgica Hungarica 31,' 1990
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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

T a b l e  I

Blood gases under isoflurane anaesthesia

pH 7.44±0.02
p C 0 2 (torr) 37.2±3.45
p 0 2 (torr) 130.6±29.5
B E  (mval) -1 .1 ± 1 .1 3
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

F ig . 5. Closed c ircu it an aesth esia  sy s tem . P t  =  p a tie n t; M =  m o n ito r; R R  =  re sp ira to ry  
ra te ;  Т У  =  tid a l  vo lum e; MV =  m in u te  v en tila tio n ; R M S =  re sp ira to ry  m ass sp ec tro m ­

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 II).

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. I t appears that the interference of surgical intervention in the

Acta Chirurgica Hungarica 31, 1990
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P a tien t id.; 
S ta t io n #  1 d a t a  
S t n s  m o n  1 3 

C 0 2

1 0 :4 0

o2 Nj N20 HAL

1 1 /1 8 /8 5  1 0 :4 0  
R ep t s c a n  : 

E N F  ISO  HE
I n sp  ,*/. 0 .3 0 3 0 .6 1.7 6 8 .0 0 .18 0  1.47 0 .
E xp , m m  3 4 .7 2 167.1 13.7 4 4 5 .9 0 .5 4 0  6 .6 4  0
R esp
B lood
R e sp  r a te :  10.5

pH :  
I : E = 1 :2 .9 3

P r in t in g  

E xp  t im e :  4 .4

F ie .  6. In sp ira to ry  a n d  e x p ira to ry  gas co n ten ts  u n d e r  anaesth esia . C apnogram , tren d s
o f end  tid a l C O , and  insp ired  0 2

T a b l e  I I

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%
VCo, (ml/kg/min) 3.97±0.57 3.63±0.19 12%
RQ 0.91
TEE (kcal/24 h) 1908±35 1676±42 14%

(d; SEM; B rody-K leiber formula: V0j =  10 kg 3—4 ml/min)
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F ig . 7. C hanges of oxygen co n su m p tio n  u n d e r isoflu rane anaesthesia

metabolic processes may start immediately under surgical intervention and 
the classical clinical sign of 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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F ig . 8. C hanges o f c a rb o n  diox ide p ro d u c tio n  u n d e r isoflurane an aesth esia

BEEmaIe =  66.4230 +  13.7516 W +  5.0033 H — 6.7750 A

BEEfemaie =  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

F io . 9. A n  e s tim a te  of energy  req u irem en t fo r critica lly  ill p a tien ts  
(a fte r J .  M. K in n ey  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 V02 and VC02
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F i g . 10. D iag ram  o f open  c ircu it c a lo rim e try  for p a tie n ts  on  re sp ira to r

F i g . 11. C alcu lated  T E E  com pared  to  m easu red  T E E  in  25 sep tic  p a tie n ts

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 8.9 ±  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 10 to 60% [4, 5, 12].

I t 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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p ro te in  m etabolism . J  P h y sio l (Lond) 109:1, 1949

Indirekte kalorimetrische Methoden der Bestimmung der 
Energieverwertung

E . D á r d a i

N ach  B esprechung  d e r k u rzen  G esch ich te  u n d  der E n tw ick lung  d e r  k a lo r im e tri­
sch en  M ethoden  d e r B estim m u n g  der E n erg ie v e rw ertu n g , w erden d a s  M eßprinzip  der 
in d ire k te n  K a lo rim etrie  sow ie im  R a h m e n  v o n  zw ei klinischen S tu d ien  d ie  p ra k tisc h e  
A u sfü h ru n g  der geschlossenen u n d  offenen M eth o d e  dargestellt.

D ie  S auers to ffverw ertung  u n d  K o h len d io x id p ro d u k tio n  des in  zehn  geschlossenen 
N a rk o tis ie r  ungssy stem en  m it  Iso flu ran -S tick s to ffo x y d u l n a rk o tis ie rten  u n d  ope­
r ie r te n  P a tie n te n  hab en  sich  lin ea r m it  der K o n z e n tra tio n  des N ark o sem itte ls  v e rr in g e rt. 
D ie  m itte ls  in d irek te r K a lo rim e trie  gem essene d u rch sch n ittlich e  E n erg ie v e rw ertu n g  der 
P a t ie n te n  ü b e rtra fen  die m it d e r  B rod y -K le ib e r-G le ich u n g  gerechneten  W e rte  u m  14% . 
D ie  B eo b ach tu n g en  fü h r te n  zu r  F o lgerung , d aß  d ie  d u rch  den O pera tionsstreß  bed in g te  
S to ffw echse lan tw ort b ed eu ten d er als die sto ffw echselverringernde W irk u n g  des N a rk o ­
se m itte ls  is t.

I n  der Folge w erden d ie  m it d e r B estim m u n g  d e r E nerg ieverw ertung  d e r  k ü n stlich  
b e a tm e te n  sep tischen  P a tie n te n  v e rb u n d en en  Schw ierigkeiten  an a ly s ie r t. D ie m it  der, 
d e n  k lin ischen  V erhältn issen  an g ep aß ten  H arris-B en ed ic t-G le ich u n g  ausgerechne te  E n e r ­
g iev e rw ertu n g  von  25 sep tischen  P a tie n te n  w u rd e  m it  den D a ten  d e r kon tin u ie rlich en  
in d ire k te n  K alo rim etrie  verglichen. D ie g e rech n e ten  u n d  gem essenen W e rte  k o rre lie rten  
g u t  m ite in an d e r (r =  0,82). In so fe rn  kein  in d ire k te s  kalorim etrisches M eßgerä t zu r V er­
fü g u n g  s te h t, k an n  die a d a p tie r te  H arris-B en ed ic t-G le ich u n g  au ch  in  d e r k lin ischen  
P ra x is  eine vo rte ilh afte  A nw endung  finden.

Определение потребления энергии методом непрямой колориметри
Э. ДАРДАИ

Автор обсуждает краткую историю и формирование калориметрических методов 
определения потребления энергии. Демонстрирует измерительный принцип прямой и 
непрямой калориметрии, в двух клинических исследованиях практическое осуществление 
закрытого и открытого методов.
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Потребление кислорода и выделение углекислого газа прооперированными боль­
ными (10), получившими изофлуран-нитрогеноксидул в наркозных системах закрытого 
контура, линейно уменьшалось с увеличением концентрации наркотического средства. 
Среднее потребление энергии больными, определенное непрямой калориметрией, на 14% 
превысило значение, высчитанное с помощью уравнения Броди-Клейбера. На основании 
полученных результатов, автор приходит к выводу, что вызванная хирургическим стрес­
сом реакция обмена веществ превышает действие наркотического средства, понижающего 
обмен веществ.

Автор анализирует проблемы, связанные с определением потребления энергии сеп­
тическими больными, находящимися на искусственном дыхании. Высчитанное с помощью 
адаптированного к клиническим условиям уравнении Харриса-Бенедикта потребление 
энергии у 25 больных, он сравнил с данными непрерывного измерения методом непрямой 
калориметрии. Расчетные и измеренные значения хорошо коррелировали друг с другом 
(к =  0,82). С точки зрения клинической практики, адаптированное уравнение Харриса- 
Бенедикта может вполне применяться, если нет возможности пользоваться методом не­
прямой калориметрии.
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F entanyl-Midazolam-Flumazenil Anaesthesia 
during induced abortion

O . H a m a r  a n d  G y .  G a r a m v ö l g y i

2nd  D e p a rtm e n t o f O bste trics  an d  G ynaecology , Sem m elw eis U n iv e rs ity  M edical School, 
H -1082, B u d ap est, Ü llő i ú t  78/a, H u n g ary

(R eceived: M arch 11, 1989)

A new  an aes th e tic  m e th o d  (fen tany l-m idazo lam -flum azen il) w as com pared  
w ith  re cen tly  ad m in is te red  (peth id ine-d iazepam -ketam ine) an aes th es ia  in  tw o  groups 
of 25 w om en, each undergo ing  te rm in a tio n  of p regnancy . N o sig n ifican t difference 
w as fo u n d  betw een  th e  tw o  g roups in  th e  q u a lity  of an aesthesia . R ecovery  w as 
assessed by  m eans of th e  A ld re te  score a n d  a  v isual analogue scale. T he  recovery  
tim e  w as sign ifican tly  sh o r te r  in  p a tie n ts  w ho received m idazolam -flum azenil. 
I n  th e  ke tam ine  g roup , 36%  of th e  p a tie n ts  com plained o f u n p le a sa n t d ream s. 
T he  recovery  in  th e  m idazo lam  g ro u p  w as com fortab le .

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 II 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 =  0, 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

Acta Chirurgica Hungarica 31, 1990



О. Hamar et al. : Fentanyl-Midazolam-Flumazenil Anesthesia during Induced Abortion 65

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 III).

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.

T a b l e  I

Comparison of the two study groups. The values are mean ± S D

Ketamine group Midazolam group

No. o f patients 25 25
Age (yr) 24.2±9.8 25.6±10.1
W eight (kg) 59.8±15.2 61.4±16.3
H eight (cm) 165.4±25.3 164.2±26.8
D uration of anaesthesia (min) 11.9±9.2 13.1±10.1
Assessment score (cm) 7.7±2.1 7.6±2 .3
Recovery tim e (min)* 31.2±6.8 4 .5± 0 .5

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

T a b l e  I I

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 15.2 (10.0-20.0) Midazolam 25.5 (22.5-40.0)
K etam ine 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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T a b l e  I I I

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’ * о * 40’

ketamine midazolam ketamine midazolam ketamine midazolam

Muscle activity 0 2 0.02 2 2 2
R espiration 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 sta tistically  significant differences betw een the groups (p<  0.005)
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F i g . 1. P o stan aes th e tic  se d a tio n  on a  10 cm  v isu a l analogue scale (VAS). О V alues in  
k e ta m in e  group; •  V a lu es in  m idazo lam  group ; M ed ian  (in te rq u a rtile  range). * ind ica tes  

s ta tis tic a lly  s ig n ifican t differences b e tw een  th e  g roups (p <  0.006)

This investigation at 5 and 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. I t 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 
Schwangerschaftunterbrüchen

O. H am ae, G y . G abam völgyi

D ie A utoren  h a b e n  bei 25 S ch w angerschaftun te rb rüohen  F en tany l-M idazo lam - 
F lu m azen il N arkose an g e w a n d t. Z u r V ergleichsbasis d ien te  e ine K ran k en g ru p p e  m it  
äh n lich e r S tärke , wo d ie  N ark o se  das frü h e r ro u tin m ässig  g eb rau ch te  V erfahren (P e th i- 
d in -D iazepam -K etam in ) w a r. D as neue V erfah ren  is t zur S icherung  der am b u lan ten  
N ark o se  bei S ch w an g ersch aftu n te rb ru ch  geeignet. Zw ischen den  be id en  gab  es keine sig ­
n if ik a n te  A bw eichung d ie  Q u a litä t der A nästhesie  betreffend . Z u r C harak te ris ie rung  d e r  
E rw achensperiode  w erden  d e r  A ld re te -E rw achensw ert, die K o m aein te ilung  nach  S te ­
w a rd  u n d  eine visuelle A nalogska la  angew and t. D ie E rw achensperiode  w ar in  d e r F e n ­
tany l-M idazo lam -F lum azen il G ruppe s ign ifikan t kü rzer.

Фентанил-мидазолам-флумазениловая анестезия при прерывании
беременности

ХАМАР, О., ГАРАМВЁЛДИ, ДЬ.

Авторы применяли фентанил-мидазолам-флумазениловый наркоз при прерывании 
25 беременностей. Основой для сравнения послужила группа беременных сходного числа, 
где использовали ранее рутинно применяемый наркоз (петидин-диазепам-кетамин). Уста­
новлено, что новый подход годный для обеспечения амбулаторно наркоза для прерывания 
беременности. Между двумя группами не было сигнификантной разницы в отношении 
качества анестезии. Для характеристики периода пробуждения использовали оценку 
пробуждения по Альдретэ, шкалу комы по Стюарда и одну визуальную аналогичную 
шкалу. Период пробуждения был значительно короче в группе фентанил-мидазолам-флу- 
мазелина.
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Measuring Blood Loss during Transurethral
Resections

J .  O szlI nczi and M. Szabó

D e p a r tm e n t o f U ro logy , Szent-G yörgyi A lb e rt U n iv e rs ity  M edical School, an d  L a b o ra ­
to ry , Szeged M unicipal H o sp ita l H -6725 Szeged, T o lb u h in  k r t .  57, H u n g a ry

(R eceived: O ctober 2, 1988)

B lood  loss w as m easured  in  70 p a tie n ts  d u rin g  th e  tra n su re th ra l re sec tio n  
fo r b ladder n eck  adenom a and  p ro s ta tic  tu m o u r  on  th e  basis of th e  haem oglob in  
co n te n t of th e  irrig a tio n  flu id , and  th e  fa c to rs  in fluencing  blood loss w ere assessed. 
I n  20 p a tie n ts  an  irrig a tio n  flu id  of b o d y  te m p e ra tu re  w as used. T heir in v e s tig a ­
tio n s  h av e  n o t  p roved  th e  irrig a tio n  flu id  of a  h igher te m p e ra tu re  to  be of a  b leed ­
ing -inducing  effect. I t  w as s ta te d  t h a t  th e  ab so lu te  a m o u n t of b leeding w as d i­
rec tly  p ro p o r tio n a l to  th e  w eight of th e  resec ted  tissu e  an d  th e  tim e  of resec tion . 
These d a ta  revea led  th a t  a  blood lo ss /lg  o f resected  m ateria l/1  m in  of re sec tio n  
tim e  does n o t  increase w ith  a  la rger re sec tion  w eigh t o r d u rin g  a  longer o p e ra tio n

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-Györgyi 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 (I0) or in the irrigation fluid 
(Id) 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 • I0 =  (X +  Y) Id

-y- _  Y Id
I o - I d

where X =  blood loss (1); 10 =  Hb concentration of blood (g/1) ; Id =  Hb 
concentration of irrigation fluid (g/1) and Y =  amount of irrigation fluid (1).

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 II solutions.] Upon measuring 
dilution had to be adjusted to be between 0.1 and 1.2 g/1 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 X A =  g/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 g/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).

T a b l e  I

The 'parameters of 70 prostatic TURs

Average Hange Blood loss

A m ount o f  resected
m aterial (g) 27.3

Resection tim e (min) 60.9
Blood loss (ml) 285

14-80 10.43 g/1
11- 120 4.67 ml/min
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 III).

T a b l e  I I

Blood loss and histology of prostatic TU R s

mg/1 ml/min No. of patients

Benign 11.8 5.1 56
M alignant 5.4 2.6 14

T a b l e  I I I

Blood loss on using an irrigation fluid of body temperature

ml ml/g ml /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 tha t 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 anläßlich transurethraler Resektionen
J .  O szlánczi und  M. Szabó

Im  L aufe  d e r tra n su re th ra le n  R esek tio n  des B lasenhalsadenom s u n d  des P r o s ta ­
ta tu m o rs  w urden  bei 70 P a tie n te n  a n h a n d  des H äm og lob ingehalts  d e r o p era tiv en  S p ü l­
flü ssigke it der B lu tv e rlu s t gem essen u n d  die beeinflussenden F a k to re n  b ew erte t. B ei 
20 P a tie n te n  k am  eine Spülflüssigkeit m i t  K ö rp e rtem p e ra tu r zu r  A nw endung . D ie B lu ­
tu n g  ste igernde W irk u n g  von  Spü lflüssigkeiten  m it höherer T e m p e ra tu r  h ab en  d ie  U n ­
te rsu ch u n g en  n ic h t bew iesen. D ie ab so lu te  Menge der B lu tu n g  is t  m i t  dem  G ew icht des 
re sez ie rten  Gewebes u n d  der R esek tio n sze it p ropo rtiona l. D ie E rgebn isse  sprechen  d a fü r , 
d aß  d e r  au f 1 g  R e se k a t u n d  1 m in  R esek tio n sze it fallende B lu tv e rlu s t w eder im  F a lle  
eines g rößeren  R esek tionsgew ich ts noch  im  L aufe  einer längeren  O p era tionsdauer a n ­
s te ig t.

Об определении кровопотерь в связи с трансуретральными резекциями
Й. ОСЛАНЦИ и М. САБО

Во время трансуретральной резекции аденомы пузырно-шеечной аденомы и тумора 
простаты авторы определили у 70 больных кровопотерю на основании содержания гемо­
глобина в хирургической промывающей жидкости. Они оценивают влияющие на это 
факторы. У 20 больных применялась промывная жидкость, имеющая температуру тела. 
Результаты исследования не подтвердили усиливающее кровотечение действие промывной 
жидкости более высокой температуры. Было установлено, что абсолютное количество по­
терянной крови находится в прямой пропорции с весом резецированной ткани и продол­
жительностью времени резекции. Полученные данные подтверждают, что кровопотеря, 
приходящаяся на 1 г удаленной ткани и на 1 мин времени резекции, не увеличивается 
с увеличением веса резецированной ткани, или при увеличении продолжительности 
операции.
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Vitamin Bi2 Absorption in Some Selected 
Pathological States of the Gastrointestinal T ract

H. B o l d y s ,1 B. Sk r zy pek ,2 A. Markiew icz ,1 J. K alacinski,3
and M. H artleb1

1 D e p a rtm e n t o f G astroen tero logy , d e p a r t m e n t  o f N u c lea r M edicine and  d e p a r t m e n t  
o f G astroen te ro log ica l Surgery , S ilesian  School o f M edicine, u l. M edyków  14, 40 -752

K atow ice, P o land

(R eceived: F e b ru a ry  20, 1988)

T h e  ab so rp tio n  of v itam in  B 12 in  selected  p a th o lo g ica l s ta te s  of th e  g estro in - 
te s tin a l t r a c t  w as stu d ied . Schilling te s t  w as pe rfo rm ed  w ith  37 k B q  (1/iCi) o f 
57C o-labelled  v itam in  B 12 as  a n  analysis o f u r in a ry  rad io ac tiv ity . N o increase  in  
co b a lam in  a b so rp tio n  w as p re sen t a f te r  exogenous I F  h a d  been ad m in is tra ted  to  
p a r t ie n ts  a f te r  resection  o f th e  u p p er p a r t  th e  s to m ach  and  to ta l  g as trec to m y . 
T his su g g ests  t h a t  th e re  is a n o th e r fa c to r likely  to  a ffec t v itam in  B 12 ab so rp tio n .

I t  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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F i g . 1. Schem atic  p re se n ta tio n  of su rg ica l p ro ced u res and  p o sto p e ra tiv e  s ta te  in  four 
g ro u p s  of p a tien ts  (a — gastro d u o d en o an asto m o sis , b — gastroen te roanastom osis, c — upper 

resec tion , d — oesophagojejunostom y)

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).

Ъ — 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).

c — 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 Ъ were made to gastric or duodenal 
ulceration, and in groups c 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 57Co-labelled vitamin B12 
was followed by i.m. injection of 1000 pg of non-radioactive vitamin B12 
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 I. 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, b and к (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, b and 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, c and k, the test values were similar to the results obtained without IF. 
Administration of IF-bound B12 in 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

T a b l e  I

The mean values of 24-h vitam in B 13 urinary excretion in  percentage of oral dose of 37 kBq  
(  1 pC i) of 57Co-J512 with and without 60 mg I F  Polfa ( for groups examined see test)

Group «’Co-Bjr 24-h Schilling test 
270o-Bxv +  IP

a 22 .4± 1 .6 23.0 1.3
b 22 .3± 1 .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
к 25 .9± 2 .0 25.7±1.7

Acta Chirurgica Hungarica 31, 1990



78 H. Boldys et al. : Vitamin B 12 Absorption

%  

4 0 -

3 0 -

20 TT
••

: *  ■

L o w er  lim it o f n o r m a l

F ig . 2. T he values of 24-h u r in a ry  excre tion  in  p e rcen tag e  of o ra l dose of 37 k B q  (1 /rCi) o f 
s,Co-B12 w ith o u t (■ )  a n d  w ith  ( • ) 6ct m g  I F  P o lfa  in th e  groups exam ined

were significantly lower then those obtained in groups а, Ъ and к (p <  0.001 
for respective comparisons). Due to administration of the vitamin B12-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 57Co—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 57Co-B12 is 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 57Co-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-B12-Absorption in einigen ausgewählten pathologischen Zuständen
des Magen-Darmtrakts

H . B o l d y s , B . Sk r z y p e k , A. Ma k r ie w ic z , J .  K a l a cin sk i und 
M. H a r tleb

In  einigen ausg ew äh lten  patho log ischen  Z u s tä n d e n  des M agen -D arm trak ts  w u rd e  
die V ita m in  B 12-A bso rp tion  u n te rsu ch t.

Zw ecks U n te rsu ch u n g  d e r R a d io a k tiv itä t des H a rn s  w urden  m it, m it 37 K B q  
(l/iC i) 5,Co m ark ie r tem  V ita m in -B 12 Schilling-T ests vorgenom m en. B ei P a tie n te n , bei 
den en  d e r  obere T eil d es M agens reseziert oder T o ta lg a s trek to m ie  d u rchgefüh rt w urde , 
e rh ö h te  sich  bei d e r Z u fu h r von  exogenem  I F  d ie  K obalam in -A bso rp tion  n ich t. D ies 
lä ß t d a ra u f  fo lgern , d ie  V ita m in -B 12-A bsorption  w ahrschein lich  u n te r  dem  E in fluß  eines 
an d eren  F a k to rs  s te h t.

Всасывание витамина B12 при некоторых выбранных патологических 
состояниях желудочно-кишечного тракта

X. БОЛДИС, Б. СКРЖИПЕК ,А. МАКРИЕВИЧ, Я. КАЛАЧИНСКИ и М. ХАРТЛЕБ

Авторы изучали всасывание витамина, В12 при некоторых патологических состоя­
ниях желудочно-кишечного тракта.

С целью определения радиоактивности мочи выполняли тест Шиллинга с витамином 
В12, меченным изотопом кобальта (57Со, 37 KBq (1 /tCl)). Всасывание кобаламина не возра­
стало при экзогенном дозировании 11 у больных, у которых произвели резакцию верхней 
части желудка, или сделали тотальную гастректомию. Это наводит на мысль, что, вероятно, 
другой фактор оказывает влияние на всасывание витамина В12.

Acta Chirurgica Еипдаггса 31, 1990



Acta Ghirurgica Hungarica, 31 (1 ) ,  p p . 81—95 (1990)

D ata on the Pathophysiology and Clinical 
Aspects of the Mechanical Obstruction 

of the Small Intestine
M. I h á s z  and A. B á l in t

3rd D e p a rtm e n t o f Surgery , Sem m elw eis U n iversity  M edical School, 
H -1096 B u d ap est, N a g y v á ra d  té r  1. H u n g a ry

(R eceived : J a n u a r y  8, 1990)

A b rie f  overview  is g iven  o f th e  re le v a n t physio logy o f  th e  sm all in te s tin e , 
an d  th e  p a th o m ech an ism  o f th e  c lin ica l p ic tu re , based on  a  m a te r ia l o f  423 p a ­
tie n ts  w ith  m echan ica l o b s tru c tio n  o f  th e  sm all in testine . T he  v a rio u s form s o f  th e  
m echan ica l o b s tru c tio n  o f th e  sm all in te s tin e  a re  review ed, w ith  special reg a rd  to  
s tran g u la tio n  a n d  adhesive o b s tru c tio n . T he  possible fo rm s o f  t r e a tm e n t a re  d e a lt 
w ith , w ith  a n  em phasis on th e  im p o rta n c e  o f an  early  su rg ica l in te rv en tio n  a n d  o f  
a  carefu l a f te r - tre a tm e n t w ith  a  v iew  to  reducing  th e  s till h ig h  m o rb id ity  ra te .

Ileus 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. I t  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 th a t—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.

I t  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. I t 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 N a+ 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. I t 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 of the intestinal wall, belong to the defence mechanism of the intestine, 
that is to the intestinal barrier.

From the surgical point of view, some important reflexes still deserve to 
be mentioned. These include
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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. I t  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. I t  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. I t  is chemi­
cally composed of polysaccharides, lipids and peptides. Of them, lipid is the 
toxic component [18].
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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.
I t 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]. I t  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].

I t is also known that in mechanical obstruction bacterial hyperplasia 
increases multiply which means that the intestinal bacteria multiply at a speed 
of 108 within 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.

I t 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 1 to 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

T a b l e  1

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

Age (years) 10-20 21-30 31-40 41-50

No. o f 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  D

64 16 21 12 19 6 10 6 3 9

19 36 24 38 76

T otal m ortality: 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. I t 
is primarily caused by fibrous, string-like bands developing as a result of 
omental adhesions and inflammatory changes. I t 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
quences of intra-abdominal surgery which are most difficult to influence. I t 
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.)

T a b le  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 25 25.8

1. Gynaecological operation 31 31.9 7 22.6
2. Appendectomy
3. Gynaecological operation appen-

21 21.6 4 19

dectomy 7 7.2 1
4. Gallbladder operation 13 13.4 3 23
5. Gastric operation 9 9.3 3
6. O ther abdominal operation 16 16.5 7 43.7
NO ABDOMINAL OPERATION 11 11.2 2 18.2

Total 108 27 25

T a b le  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. O ther abdominal operation 21 17.2 4 19

T otal 122 22 18

Acta Chirurgica Hungarica 31 .1990



90 M. Ihász et al. : Data on the pathophysiology and clinical aspects

The inducing cause was primarily Crohn’s 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. Volvulus 
(Table 3, Fig. 1) is also 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.

I t 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. I t  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 is its 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 of ileus is that the 
patient should be admitted and subjected to operation as soon as possible [24]. 
I t 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
Dünndarmileus

M. I h á s z  u n d  A. B á l it

A nhand  v o n  423 F ä llen  m it  m echan ischem  D ü n n d arm ileu s w erden die d iesbezüg ­
liche  Physiologie des D ü n n d arm s sow ie d e r  P a th o m ech an ism u s des K ran k h e itsb ild es  
ü b e rb lick t. E r lä u te r t  w erden  die versch iedenen  Form en des m echan ischen  D ü n n d a rm i­
leus, m it  besonderer R ü ck sich t a u f  d e n  S trangu la tions- u n d  d en  A dhäsionsileus. Im

R a h m e n  der B esprechung  d e r m ög lichen  therap eu tisch en  F o rm a tio n e n  w erden  — im  
In te re sse  d e r H erab se tzu n g  d e r noch  im m er hohen M o r ta li tä t — die W ich tig k e it des 
F rüheing riffs  u n d  d e r sorgfältigen  N ach b eh an d lu n g  b e to n t.

Данные к парофиэиологии и клинике механического илеуса
тонкой кишки

М. ИХАС, А. БАЛИНТ

На основании анализа материала 423 механических илеусов тонкого кишечники 
авторы дают крамкий обзор физиолодии и патологического механизма заболевания. 
Описывают различные формы механического илеуэа тонкого кишечника, обращая особое 
внимание на странгуляционную и адгезивную формы. Занимаются возможными способа­
ми лечения, подчеркивая важность раннего хирургического вмешательства и заботливого 
послеоперационного ухода, в интересах снижения все еще высокой летальности.
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Diagnostic Value of Foil Thermography 
in Urological Diseases
M . G e r v a i n , Z s . Ő r i  a n d  Z . T o b a k
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A u th o rs  sum m arize th e ir experience  o f 8 years w ith  foil th e rm o g rap h y . 
B ased on  a  to ta l  o f 1113 ex am ina tions, th e y  assess th e  d iagnostic va lue  o f th is  
m ethod  in  som e andrological and  u ro log ica l diseases. T hey  found foil th e rm o g ­
ra p h y  to  be  an  independent, b u t  n o t  th e  exclusive p rocedure in  d iagnosing  
varicocele. I n  add ition , th is  m e th o d  h a s  p roved  to  be h igh ly  valuab le  also  in  
d iffe ren tia tin g  th e  in flam m ato ry  a n d  tu m o ro u s processes o f th e  testic les. T hey  
p o in t o u t th a t  therm ography  is v e ry  usefu l for o u tp a t ie n t p ractice , due  to  its  
inexpensiveness, sim plicity  and  rap id  app licab ility .

Intoduction

In  the past 10 years we have been witnessing the advance of non-in- 
vasive methods in the field of medical diagnosis. A particularly 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. I t can be rapidly mas­
tered and is easy to use [2, 3, 4, 5, 6, 14, 15]. This has 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.
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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].

3Iethods 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.
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T a b le  1

Data of foil thermography

Diseases
Foil thermography

No. of 
patients

No. of
examinations

V arico ce le 100 328
S te r il i ty 32 56
R e ta in e d  te s tis 168 336
H y d ro c e le 65 G 5
E p id ic ly m o -o rc h itis 102 308
T e s tic u la r  tu m o u r 10 20

T o ta l 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:
(i) 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 ?

F ig . 1. T ypical fo il-therm ograph ic  p ic tu re  o f  varicocele o f th e  le ft 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 Palo mo’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

F ig . 2. Subclin ical varicocele
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F ig . 3a. T he  co lder tum orous side; b. T herm ogram  o f  th e  unaffec ted  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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F ig . 4. M acroscopic p ic tu re  o f  a  rem oved  te s ticu la r tu m o u r

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’s 
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. I t is also useful 
because of its relatively low costs and the easy way it can be mastered. I t 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 . G e r v a in , Zs. Őr i  u n d  Z. T obak

N ach  Z usam m enfassung  der sich  au f  die P la tte n th e rm o g ra p h ie  beziehenden 
8 jäh rig en  E rfahrungen  w ird  an h an d  d e r 1113 d u rch g efü h rten  U n te rsu ch u n g en  der 
d iagnostische  W ert d e r  M eth o d e  in  einigen andrologischen un d  u ro log ischen  K ran k - 
h e itsb ild e rn  bestim m t. B e i d e r  D iagnostiz ierung  d e r V arikozele h a t  sich  d ie P la tten - 
T herm ograph ie  als eine su v e rän e , ab e r n ic h t als die einzige M ethode erw iesen. A ls äu ß e rs t 
w e rtv o ll h a t  sich das V erfah ren  auch  zu r D ifferenzierung d e r en tzü n d lich en  u n d  tu m o ro ­
sén  P rozesse der H o d en  erw iesen. D ie billige, e infache u n d  ra sch  an w en d b are  P la tte n -  
T herm ograph ie  kann  a u ch  in  d e r a m b u lan ten  P rax is  eine nü tz liche  A nw endung  finden.

Диагностическая ценность пластиночной термографии при урологических
заболеваниях

М. ГЕРВАИН, Ж. ЁРИ и 3. ТОБАК

Авторы обобщают 8-летний опыт применения пластиночной термографии. На основа­
нии результатов выполненных ими 1113 исследований они определили диагностическую 
ценность метода при некоторых андрологических и урологических заболеваниях. Они 
считают, что пластиночная термография при диагностировании варикокеле является 
суверенным, но не единственным методом. Метод оказался ценным при дифференциальном 
диагнозе патологического процесса в яичках (воспалительный или туморозный). Авторы 
обращают внимание на то, что пластиночная термография очень полезна и в амбулаторной 
практике из-за своей дешевизны, простоты и быстроты применения.
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Ultrasonography in the Preoperative Diagnosis 
of Chronic Pancreatitis Causing Severe 

Obstruction, an in Indication for Surgery
Á. Sz e b e n i1, G y . K alász1, I. M Il y i2 and M. J uhász3

’C entral U ltraso n o g rap h ic  L a b o ra to ry , 2C en tra l E ndoscopic  L a b o ra to ry  and  3D e p a rtm e n t 
o f Surgery, K o rv in  O ttó  H o sp ita l, G orkij fasor 9-11, H -1071, B udapest, H u n g ary

(R eceived: J u ly  14, 1988)

I t  is p o in ted  o u t t h a t  som e cases o f  ch ron ic  p a n c re a titis  causing severe 
ob stru c tio n  m a y  clin ically  s im u la te  tu m o u r. T his c a n  occasionally  be confirm ed 
b y  o th er ex am in a tio n s  (e.g. E R C P ) o r b y  macx’oscopic inspection  a t  surgery , a n d  
pa lp a tio n . W ith  th e  passive  sym p tom ato log ica l t r e a tm e n t applied  in  these cases, 
th e  p a tie n ts ’ co n d itio n  keeps on d e te rio ra tin g , re in fo rc ing  th e  suspicion of tu m o u r. 
Sonography  perfo rm ed  b y  a  h igh-reso lu tion  e q u ip m en t m a y  raise, as an  a lte rn a tiv e  
to  th e  tu m o u r, th e  p reva lence  o f ch ronic  p an c rea titis . O f 169 docum ented  cases 
7 were found  to  be o f  th is  condition . T he s tr ic t  c r i te r ia  o f  estab lish ing  diagnosis 
are  review ed, su p p o rted  b y  figu res an d  case rep o rts .

Introduction

T he 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 of the 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 1 and Figs 1 to 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.

T a b le  1

Sonographic criteria of chronic pancreatitis

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

m ostly  reduced echogenicity (Figs IB , 2A, B)
calcification in the  parenchym a which m ay be o f various degree and  local­

ization (Figs 2A, B, 3,7B, 8A, B)
presence of cysts in  th e  parenchym a (Figs a 1A, 3, 4) (absence of cysts in 
some cases)

PANCREATIC DUCT
Lum en
Calibre
Length of 

visualization
Lum en of 

visualization

its A P diameter is larger th an  norm al (up to  3 mm) (Figs 4, 6A, B, 7A) 
fluctuating  (Figs 4, 5A, B)

larger th an  normal (Figs 4, 5A, B, 7A)

no t echofree bu t contains calcium (stone) (Figs 5A, B, 7A)

B IL E  DUCT

Lum en larger th an  normal (C/P like 0.8) [17] (Fig 6B). D ilatation  is no t necessarily
associated w ith th e  increase in  bilirubin level, in  some cases it  m ay  even 
be absent

T H E  LIV ER

Structure homogeneous, w ith no solid circumscribed change (Fig. 6B)*

* Note: I t  is an  im portan t condition o f diagnosing chronic pancreatitis th a t there should 
be no evidence of m etastasis in either th e  liver, on the  lym ph nodes as no t in the vessels either. 
O ther d istan t m étastasés should be excluded preoperatively.
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F ig . 1 A .  Pancreas o f  n o rm a l size an d  stru c tu re . T he  p an c rea tic  d u c t h as been  v isualized  
a t  a  sh o rt segm ent an d  is o f  no rm al lum en. B. T he  en tire  p an c reas  is en larged  a n d  o f

inhom ogeneous s tru c tu re

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 patient and his physician could 
only be convinced, after repeated ultrasonographies (Fig. 7A, B) and the time
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F ig . 2A . C alcification in  th e  p an c rea tic  p a renchym a. B. I n  som e cases, th e re  is acoustic  
sh ad o w  beh ind  th e  ca lc ifica tion  a n d  so th e  extension  and  b o rd e r o f  th e  pan creas c a n n o t

be  v isualized  in  som e places

having elapsed since then, that it was not a tumour. Then ERCP was performed. 
I t 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’s 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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F ig . 3. C ystic  m asses o f various size in  th e  p a re n c h y m a

F i g . 4. The pan crea tic  d u c t  is d ila ted , v isualized  along a  long  segm ent, show ing
flu c tu a tio n s  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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F ig . 6 . Stones in  th e  pan crea tic  d u c t. A . T he stones in  th e  p an c rea tic  d u c t are  sm all. 
B. T he stones in  th e  pan crea tic  d u c t a re  large w ith  an  acoustic  shadow  behind  th e  la rg e s t

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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F ig . 6A .  B ile d u e t o f  n o rm al calib re . B . B ile d u c t d ila ted  due  to  a  p an c rea tic  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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F i g . 7. Sonograph ic  scan o f M J., a  m ale  p a tie n t, aged 53, ch a ra c te r is tic  o f  chronic  
p a n c re a tit is . A .  T he  pancreas is en larged , inhom ogeneous, w ith  ca lc ifica tio n  in  th e  
p a re n c h y m a . T he bile d u c t is d ila ted , th e  liv e r is hom ogeneous in  s tru c tu re . B. The 
p a n c re a tic  d u c t is d ila ted , visualized a long  a  long segm ent a n d  o f  a  to r tu o u s  course,

co n ta in in g  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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F ig . 8. Sonographic scan  o f  M J., a  63-year-old m ale  p a tie n t, follow ing a decom pressive 
o p e ra tio n . A . H a lf-a -y ea r postopera tive ly , th ere  is no ev idence o f obstru c tio n , th e  e n ­
la rg em en t and  in h o m ogeneity  o f th e  pan crea tic  p a re n c h y m a  are  essen tia lly  reduced  
w ith  n o  stones d e te c ta b le  in  th e  pancrea tic  d u c t o f  n o rm a l ca lib re , b u t w ith  p e rs is tin g  
ca lc ifica tion  in th e  p a ren ch y m a . B. U ltrasonograph ic  p ic tu re  o f  a  p a tie n t o f good g en era l 
c o n d itio n  w ith  no ev idence  o f progression n o t even  o n e-an d -a -h a lf  year a f te r  o p e ra tio n

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’s 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 präoperativen Diagnostik 
und der Erstellung der Operationsindikation 

bei schweren, Obstruktion verursachenden chronischen 
Pankreatitiden

A . S z e b e n i , Gy. K a lász , I . M á l y i  u n d  M. J u h á sz

D ie schw eren, O b s tru k tio n  veru rsach en d en  P a n k re a tit id e n  k önnen  in  e in igen 
F ä llen  einen  T um or n ach ah m en . D iese T a tsach e  u n te rs tü tz e n  fallw eise auch  sonstige 
U n te rsu ch u n g en  (z.B . E R C P ) oder in tra o p e ra tiv e  m akroskopische In sp ek tio n  un d  
P a lp a tio n . D er Z u stan d  des P a tie n te n  v e rsch lech te rt sich n eb st d e r in  diesen F ä llen  
e ingese tz ten  passiven, sym p tom ato log ischen  B eh an d lu n g  zusehends, w elcher U m stan d  
d en  T u m o rv erd ach t w eite r v e rs tä rk t . D ie U ltra seh a llu n te rsu ch u n g , du rch g efü h rt m it 
e inem  G erä t m it g roßem  A uflösungsverm ögen, k a n n  u n te r  U m stän d en  a u f  die M öglich­
ke it e in e r chronischen P a n k re a t it is  h in  weisen. I n  7 d e r  169 m it S icherheit verifiz ierten  
F ä llen  w aren  solche K ran k h e itsb ild e r zu  b eobach ten . A bschließend w erden m it A b b il­
d u n g en  u n d  F a lld a rste llu n g en  u n te rs tü tz t, auch  die strengen  K rite rie n  der D iag n o sti­
z ierung  e rläu te r t.

Значение ультразвукового исследования для предоперационной диагностики 
хронических панкреатитов, вызывающих тяжелую обструкцию, и для 

установления показаний к операции
А. СЕБЕНИ, ДЬ. КАЛАС, И. МАЙИ и М. ЮХАС

Авторы обращают внимание на то, что некоторые случаи хронического панкреатита, 
вызывающие тяжелую обтсрукцию, клинически могут симулировать опухоль. Иногда это 
подтверждается с помощью других исследований (например, ERCP), а также макроскопи­
ческим наблюдением и прощупыванием во время операции. Состояние больного во время 
применяемого при этом пассивного симптоматического лечения продолжает ухудшаться, 
подкрепляя подозрение относительно наличия опухоли. Ультразвуковое исследование, 
выполненное аппаратом с большой разрешающей способностью, может вызвать сомнение 
в наличии тумора, а не хронического панкреатита. Авторы выявили семь таких больных 
среди 169, у которых была диагностирована опухоль. Они знакомят с строгими критериями 
постановки диагноза, подкрепляя это рисунками и описанием собственных наблюдений.
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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, tum our 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 attem pt should be 
made a t removal of the tumour by an additional operation which is implement- 
able in 20-30% of cases. For palliative treatm ent 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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T a b le  1

Colorectal tumour operations between 1983-1988

C urative operations 115
Palliative operations 31
Inoperable 28

T o ta l 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

F ig . 1. T im e o f app ea ran ce  of local recu rrences 

T a b le  2

Site of prim ary tumour in local recurrences

R ectum 14
Sigma 6
Transverse colon 1
Ascending colon 2

T otal 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

T a b l e  3

Stage of prim ary tumour in local recurrences

Dukes A 3
Dukes В 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

T a b l e  4

Therapeutic possibilities in local recurrences

Removal o f recurrences 3
R adiotherapy 5
Inoperable a t  surgery 5
Symptomatic trea tm en t 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 б-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, Gl) is significantly 
better. According to Mentges’ data [15], local recurrences appear in 21% of 
patients in grade Gl, 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 
В at 14% and in stage C at 25%. Also TNM classification shows similar results 
[Ю] in so far that, while in case of pT, NoMo tumours the ratio of local recur­
rences is 1.6%, in that of pT3NoMo 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, CE A 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. I t in­
dicates invasion to the adjacent organs or possible inoperability. CE A test is 
extremely useful, the repeatedly elevated CE A titres may be an early sign of 
local recurrence. I t 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. I t  is only rarely possible to make radical 
removal of a 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 technique.
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

tien t’s age, sex, the histological type of tumour, its degree of differentiation 
and its stage.

6. Extensive use of perioperative neoadjuvant therapy.

122 J . Regös et al. : Local Recurrences Following Colorectal Operations
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Lokalrezidive nach Dick- 
und Mastdarmtumor-Operationen

J. R egős, L. N a g y , Z. N agy  und K. Morvay

Bei 15-20% der wegen eines Dick- oder Mastdarmtumors operierten Patienten 
entwickelt sich, größtenteils 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 berücksichtigenden, mit der nötigen Radikalität 
durchgeführten Operation herabgesetzt werden. Unerläßlich sind die organisierte Be­
treuung und die regelmäßige Kontrolluntersuchung der Patienten; im Rahmen der 
letzterwähnten sind vor allem die CEA-Bestimmung sowie die US- und CT-Untersuchun-
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gen von Bedeutung. Im  Falle eines Lokalrezidivs muß die Entfernung des Tumors mit 
einer erneuten Operation versucht werden, welches Vorhaben in etwa 20-30% der Fälle 
realisiert werden kann. Als palliative Behandlung kommt zur Schmerzlinderung in erster 
Linie die Strahlentherapie in  Frage.

Местные рецидивы после удаления опухолей толстой и прямой кишки
Я . РЕГЁШ , Л. НАДЬ, 3. НАДЬ и К. МОРВАИ

У 15—20% больных, оперированных по поводу опухоли толстой и прямой кишки, 
наблюдались местные рецидивы, главным образом в первый год после операции.^Этот 
высокий процент можно снизить только с помощью соответствующей радикальной опера­
ции, принимая во внимание возраст больного, местонахождение опухоли и туморбиологи- 
ческие факторы. Современно необходимы организованное патронирование больных и 
проведение регулярных контрольных обследований, при которых наряду с определением 
СЕА имеют значение также ультразвуковое исследование и компьютерная томография. 
В случае локального рецидива следует сделать попытку удаления опухоли с помощью 
повторной операции, что выполнимо в 20—30% случаев. В качестве паллиативного лече­
ния речь может идти в первую очередь о болеутоляющей лучевой терапии.
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Experience with Stapling D ixon s Anastomosis
I. K ö v e s , I. B e s z n y á k  a n d  L. M o l n á r

D e p a rtm e n t o f Surgery , N a tio n a l C ancer In s ti tu te , R á th  Gy. u. 7-9. H -1122 B u d ap es t,
H u n g a ry

(R eceived: F e b ru a ry  17, 1989)

T he techn iques o f  D ixon  anastom osis b y  end-to-side E E A  s ta p le r  is r e ­
view ed, app lied  successfully  in  48 cases. R esu lts  a re  com pared  w ith  th o se  o f  126 
D ixon ’s o p era tions p rev io u sly  perfo rm ed  b y  th e  au th o rs  m an u a lly . I n  th e ir  
opinion, th e  process rev iew ed is rap id , re liab le  an d  safe an d  so i t  can  be  recom ­
m ended  fo r use.

I t  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. After the 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 КС 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 КС (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 КС 
(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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F ig . 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. 
W ith 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
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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 of the 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. I t is practically unnecessary to make a preternatural anus.
5. I t 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. I t  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 . K öv es , I . B eszx y a k  un d  L . M olnár

Erläutert wird die technische Ausführung der m it der EEA-Nähmaschine durch­
geführten End-zu-Seit-Anastomose, die in 48 Fällen eine erfolgreiche Anwendung fand. 
Die Ergebnisse werden m it den Erfahrungen der früher manuell durchgeführten 125 
Dixon-Eingriffen verglichen. Angesichts ihrer Vorteile — zuverläßlich, rasch, sicher — 
wird die Anwendung der beschriebenen Methode aufrichtig empfohlen.
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Наш опыт создания анастомоза диксона с помошью машины
И. КЁВЕШ, И. БЕСНЯК и Л. МОЛНАР

Авторы знакомят с техникой создания анастомоза Диксона способом «e n d -to -sid e» 
с помощью швейной машины ЕЕА. Этот метод они применяли в 48 случаях. Сравнивают 
результаты, полученные с помощью нового метода, с результатами ранее произведенных 
ручным способом 125 операций Диксона. По их мнению, описанный метод является надеж­
ным, быстрым, поэтому можно рекомендовать его применение.
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Diagnosis and Therapy of Metastatic 
and R ecurrent Colorectal Tumours

I. K ö v es , I. B esznyák  and L. Molnár

D ep a rtm en t o f S u rgery , N a tio n a l C ancer In s titu te , R d th  G y. u . 7-9 . H -1I22 , B udapest,
H ungary

(R eceived: F eb ru a ry  17, 1989)

A  to ta l  o f  77 p a tie n ts  were tre a te d  fo r re c u rre n t an d  m e ta s ta tic  colorectal 
tum ours. T he fo llow -up p ro toco ls a f te r  elec tive o p e ra tio n s  a re  review ed, m ak ing  
a  d is tinc tion  b e tw een  in te rv en tio n s fo r colonic or re c ta l tu m o u rs . The d iagnostic  
an d  th e ra p e u tic a l p rinc ip les app lied  in  th e  cases o f  th e  in d iv id u a l recurrences 
a n d  m é ta s ta sé s  (i.e., anastom osis recu rrence , m e tach ro n o u s  tum ours, local r e ­
currence, liver, lung , ly m p h  node and  bone m é tasta sés) a n d  th e  resu lts  a re  d is­
cussed in  d e ta il. T he  a u th o rs ’ a t t itu d e  favou ring  a  m ore  ac tiv e  th a n  th e  h ith e rto  
app lied  su rg ica l m an ag e m en t o f th e  recu rrences an d  m é ta s ta sé s  o f  colorectal 
tum ours  is p resen ted .

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 В 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 1 and 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
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T a b l e  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 42.0
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

T a b l e  2

Localization of recurrences and métastasés ( % )

RECTUM (42)

Resection Extirpation

Anastom osis 10.0% 5.0% —

A nastom osis -f- distant m etastasis 6.0% 2.0% —
Local recurrence 8.0% 12.0% 30.0%
L ocal recurrence +  d is tan t m etastasis 8.0% 4.0% -
Solitary  distant m etastasis 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 métastasés.

Laboratory Tests

The CEA test is of prime importance. I t 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]. I t  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. I t 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

F ig . 1. U ltraso n o g rap h ic  p ic tu re  o f a  liver m etastasis
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F ig . 2. Irrigoscopic  p ic tu re  o f  a m e tach ro n o u s  colonic tu m o u r

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-

F ig . 3. Colonoscopic p ic tu re  o f  an  anastom osis 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)

I t 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.

F ig . 4. CT scan  o f  a  local recurrence in  th e  sm all pelv is

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. 5 the roentgenogram of a solitary operated pulmonary 
metastasis is presented.
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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
stasés, 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
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F ig . 6 CT scan  o f  a  bone d estruc tion

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 of rectal 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’). I f i t  
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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Métastasés 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 б-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.

F i g . 7. Im p la n te d  P o rth -A -C ath

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 . K ö v e s , I .  B e s z n y á k  und L . Mo ln á r

W egen rezid iver bzw. m e ta s ta tisc h e r  ko lerek taler T um oren  w urden  77 P a tie n te n  
b eh an d e lt. E r lä u te r t  w ird  das n ach  d e r  e lek tiven  O peration  angew and te  “ F o llow -up” - 
P ro to k o ll, dem entsprechend  d ifferenziert, on  d e r E ing riff w egen eines K olon- o d e r eines 
R e k tu m tu m o rs  s ta ttfa n d . D ie bei den  einzelnen R ezidiv- bzw . M etastasefo rm en  (A nas- 
tom osenrez id iv , m etach roner T um or, lokales R ezidiv, L eber-, L ungen-, L am p h k n o ten -, 
K nochenm etastase) d iagnostischen  u n d  therap eu tisch en  P rinzip ien , sowie d ie erz ie lten  
E rgebnisse  finden  eine ausführliche B esprechung . B e to n t w ird die N o tw end igke it d e r  im  
V ergleich  zu d e r bisherigen a k tiv e re n  ch irurg ischen  B ehand lung  der R ezid ive und  
M etastasen  d e r ko lo rek talen  T um oren .

Диагностика и терапия метастатических и рецидивирующих колорек-тальных
опухолей

И. КЁВЕШ, И. БЕСНЯК, Л. МОЛНАР

Авторы лечили 77 больных по поводу рецидивирующих или метастатических коло­
ректальных опухолей. Они знакомят с протоколами, фиксирующими состояние больных 
после операции, демонстрируя по отдельности протоколы с вмешательством на ободочной 
и прямой кишке. Подробно обсужают диагностические и лечебные принципы и результаты 
в случаях отдельных видов рецидивов и метастазов (рецидив анастомоза, метахронная 
опухоль, локальный рецидив, метастазы в печень, легкие, лимфатические узлы, кости). 
Авторы являю тся сторонниками более активного хирургического лечения рецидивов 
и метахтазов коло-ректальных опухолей, чем это было принято до сих пор.
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Experim ental Study of Parenteral Nutrition 
and of the Exocrine Function of the Pancreas

P. Sá p y 1, I. F urka2, E. F á b iá n 1, I. M tkó2 and G y . B alázs1

B s t  D e p a rtm e n t o f  S u rgery  and  i n s t i t u t e  o f  E x p e rim e n ta l S urgery , D ebrecen U n iv e rs ity  
M edical School, H -4012 D ebrecen , P . O. B o x  27, H ungary

(R eceived: S ep tem ber 22, 1989)

T he effec t o f  p a re n te ra l n u tr it io n  on  th e  p an c rea tic  secretion  w as s tu d ied  
u n d e r ex p e rim en ta l conditions.

E x p e rim en ts  w ere carried  o u t in  24 m ongrel dogs. I n  all anim als p a n c re a tic  
fis tu la s  w ere c rea ted  for collection  o f  p an c rea tic  ju ice. Subsequently , in  th re e  
g ro u p s (6 dogs in  each) p a re n te ra l n u tr itio n  v ia  a  c a th e te r  en te ro s to m y  w as 
app lied  in  th re e  d iffe ren t segm en ts o f  then1 sm all bow els, w hile collecting th e  p a n ­
crea tic  ju ice. G roup  IV  served as  co n tro l w here no p a re n te ra l n u trh n e n t w as a d ­
m in is tered .

T he a m o u n t, p H , p ro te in  an d  enzym e levels o f  th e  pancrea tic  ju ice secre ted  
d u rin g  4 h o u rs  w ere stud ied  in  all g roups.

T he ex p erim en ts  revealed  th a t  p a re n te ra l n u tr it io n  a t  th e  in itia l segm en t o f  
th e  je ju n u m  en hanced  pan crea tic  secre tion , w hile th is  w as n o t experienced in  th e  
o th e r groups. T he effect is assum ed  to  be  hu m o ra l, ra th e r  w ith  a  secre tin -like  
strim u la tio n .

B ased on  th e  ex p erim en ta l resu lts , th e  a u th o rs  call a tten tio n  to  th e  fa c t 
th a t ,  d u rin g  tr e a tm e n t  o f acu te  p an c rea titis , if  a  feed ing  en te ro stom y  is c o n s tru c t­
ed fo r ca lo rie  in ta k e , i t  should n o t be perfo rm ed  w ith in  th e  f irs t m e tre  o f  th e  
je junum .

A n  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 of the 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].

4* Acta Chirurgica Hungarica 31, 1990 
Akadémiai Kiadó, Budapest



146 P. Sápy et al. : Experimental Study of Parenteral Nutrition

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 I 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.

T a b l e  1

Experimental groups

I . P an crea tic  f is tu la  -f- c a th e te r  je ju n o s to m y  a t  tile  in itia l segm en t o f  th e  je ju n u m  
(in 6 experim en ta l anim als)

I f .  P an crea tic  fis tu la  +  ca th e te r je ju n o s to m y  1 m  m ore d is ta lly  (in 6 ex p erim en ta l 
anim als)

I I  I. P an crea tic  fis tu la  +  c a th e te r  ileo stom y  1 m  in  fro n t o f th e  caecum  (in 6 ex p erim en ta l 
anim als)

IV . P an crea tic  f is tu la  (in 6 ex p erim en ta l anim als)
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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 II and III, 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 I to IV.

A m y la s e .  U /l 6 8 8 4 7 6 3 1 0 4 7 3 5 3 3 6 3 6 9 6

L ip a s e .  U /l 2 8 4 3 280 6 3 4 6 0 3 0 4 2

T r y p s in .  U /l 9 7 7 1020 1139 5 0 2

PH 7.6 7.5 7.8 7.4

H p r o t e in ,g / l 15.6 12.3 9 .6 8.4

F ig . 1. E x am in a tio n  o f  p an c rea tic  ju ice  in  dogs during  n u tr it io n  v ia  c a th e te r  en te ro stom y
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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 I I  and III. 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 of the 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 w7hile 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 Ernährung 
und der exokrinen Pankreasfunktion

P . S á p y , I. F d r k a , E . F á b iá n , I . M ikó  und G y . B alázs

U n te rsu ch t w urde  die E in w irk u n g  d e r en te ra len  S ondenernäh rung  au f die P a n k ­
reassek re tion  u n te r  experim en te llen  V erhältn issen .

D ie V ersuche fan d en  bei 24 M ischlingshunden s ta tt .  Z u r Sam m lung  des P a n k re a s ­
sa fte s  w urde bei säm tlich en  T ieren  eine P an k reasfis te l angeleg t. D es w eiteren  k a m  bei 
d en  in  d re i G ruppen  (je 6 H unde) e inge te ilten  T ieren  d u rch  eine, a n  d re i versch iedenen  
D ü n n d a rm ab sch n itten  angelegte K a th e te ren te ro s to m ie  eine S ondenernäh rung  an g ew an d t 
u n d  der P a n k re a ssa ft gesam m elt. G ruppe IV , die keine S o n denernäh rung  erhielt, d ie n te  
a ls  K ontro lle .

In  säm tlichen  G ruppen  w urden  folgende P a ra m e te r  u n te rsu ch t: Menge, p H , 
E inw eiß- und  E n zy m g eh a lt des im  V erlau f von  4 S tuden  ausgeschiedenen P a n k re a s ­
saftes.

D ie E x p erim en te  w iesen d a ra u f  hin, d aß  d u rch  die am  In itia la b sc h n itt  des Je ju n u m s  
an g ew an d te  S ondenernäh rung  die P an k reassek re tio n  geste igert w urde, w ährend  d iese 
E rsche inung  bei d en  and eren  zwei G ruppen  n ic h t zu  beobach ten  w ar. H ierbei h an d e lt es
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sich  w ahrschein lich  u m  eine  hum orale  W irk u n g , es d ü rfte  eher e ine sek re tin a rtig e  
S tim u la tio n  angenom m en w erden .

A nhand  der V ersuchsergebnisse w ird  d a ra u f  hingew iesen, d a ß  falls im  L aufe  d e r 
B eh an d lu n g  der ak u te n  n ek ro tisch e n  P a n k re a t it is  zw ecks K alorisierung  eine E rn äh ru n g s- 
E n te ro s to m ie  angelegt w ird , d ies keinesw egs in n e rh a lb  des e rs ten  M eters des Je ju n u m s  
geschehen  soll.

Экспериментальное исследование энтерального питания и экзокринной
деятельности поджелудочной железы

П. ШАПИ, И. ФУРКА, Э. ФАБИАН, И. МИКО и ДЬ. БАЛАЖ

В экспериментальных условиях авторы исследовали влияние питания через энте­
ральный зонд на панкреатическую секрецию.

Эксперименты были выполнены на 24 беспородных собаках. Для сбора панкреати­
ческого сока у всех животных была создана фистула поджелудочной железы. В дальней­
шем в трех группах животных (по 6 собак) применяли питающую энтеростомию в трех раз­
ных участках тонкой кишки, собирая при этом панкреатический сок. 4-я группа служила 
контролем, когда не получала питание через зонд.

Во всех группах определяли выделенное за 4 часа количество панкреатического 
сока, pH, содержание белков и энзимов в нем.

Результаты экспериментов показали, что питание череззонд, введенный в начальный 
участок тощей кишки, усиливало секрецию поджелудочной железы, тогда как в двух дру­
гих группах этого не отмечалось. Вероятно, это гуморальное воздействие, скорее всего, 
можно предположить секретин-подобную стимуляцию.

Основываясь на результатах экспериментов, авторы обращают внимание на то, что 
если при лечении острого некротического панкреатита создают с целью калоризации 
питающую энтеростомию, то ее не надо делать на протяжении первого метра тощей кишки.
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Surface pH  and Morphological Changes 
of the Liver in the Recirculation Phase 
of Experim ental Liver Transplantation

F. J ak a b1, Z. R á t h , I. Sugár1, A. ZAborszky3 and M. B örzsönyi2

'D e p a r tm e n t o f  Surgery , Sem m elw eis U n iv ers ity  M edical School, D iósárok u. 1, H -1125 
B u d ap est, “D e p a rtm e n t o f  M orphology, N a tio n a l In s t i tu te  fo r P u b lic  H ea lth , G yáli ú t  2, 
H -1096 B udapest, an d  33rd  D e p a rtm e n t o f  S urgery , Sem m elw eis U n ivers ity  M edical 

School, N ag y v á rad  té r  1, H -1096 B u d ap est, H u n g a ry

(R eceived: J a n u a ry  3, 1989)

M easu rem en t o f  th e  surface p H  o f  th e  liver in  th e  rec ircu la tion  phase  o f 
liver tr a n sp la n ta tio n  is an  in d ica to r o f  tissue  perfusion . I n  th e  recircu lation  
phase  th e re  is a  close co rre la tion  betw een  a r te r ia l b lood an d  th e  surface p H  o f th e  
liver. T he su rface  p H  o f  th e  liv e r an d  EM  s tu d y  to g e th e r can  be o f p rognostic  
im portance  in  estab lish in g  th e  v iab ility  o f  th e  tra n sp la n te d  liver.

D uring  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 
15.6^-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 
o f 7.4. The time elapsing from the start of precooling to that of complete 
recirculation was 187^22 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 of the 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 o f 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 o f 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 (7.42^0.19) 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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F ig . 1. L iver surface p H  d u rin g  liver p rese rv a tio n

F ig . 2. L iver surface  p H  d u rin g  rec ircu la tion

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 of the femoral artery and hepa­
tic vein, the pH values were shown to decrease significantly following the anhe 
patic phase (p <0.05). The arterial pHstabilized at the value of 7.18^0.08 in the
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L

F io . 3. B ody  te m p e ra tu re  (rectal) d u rin g  ex p erim en ta l liver tra n sp la n ta tio n

F iq . 4. p H  changes d u rin g  ex perim en ta l liver tra n sp la n ta tio n  in  th e  a r te r ia l and  h ep a tic
venous b lood
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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).

F ig . 5. I n ta c t  dog liver. P o rtio n  o f a liver cell w ith  a  regu la r nucleus and  in tracy to p la sm ic  
organelles. T he D isse’s spaces are  som ew hat d ila ted  con ta in ing  sim ple an d  com p o u n d  
n u c lea r bodies in tran u c lea rly . Basic m ag n ifica tion  : X 4000. F ina l m agn ifica tion : X  13,200
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F ig . 6. A  rec ircu la tion  p h ase  o f 60 m in in  tra n sp la n te d  dog’s liver. A d jacen t to  a  p a r t ly  
u n id en tif ied  cell debris, a  p a r t  o f  a  leukocyte  can  be  seen in th e  sligh tly  d ila ted  sinusoids. 
T he en d o th e lia l cell processes a re  swollen. T he  cy to p la sm  o f th e  liver cell co n ta in s e n ­
larged  m itochondria . T he m a tr ix  is pale. T he a m o u n t o f  glycogen is considerable reduced . 
T he ch a rac te ris tic  ro se tte  fo rm ation  is ab sen t. T he a m o u n t o f rough  endoplasm ic re tic u ­

lu m  is equally  red u ced . B asic m agn ifica tion : X 4000. F in a l m agn ification : X  13,200

Fl,«. 7. A  rec ircu la tion  p h ase  of 60 m in. A d jacen t to  th e  liver cell a  lym phocy te  an d  d e ta il 
o f  a  K u p ffe r’s cell can  be  n o ted . T here are  no p e rm a n e n t changes in  th e  organelles o f  th e  

cells. B asic m agn ifica tion : X 40000; F in a l m agn ifica tion : X  13,200
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F ig . 8. T he  s tru c tu re  o f  th e  m ito ch o n d ria  is in ta c t. I n  betw een  th e  liver cells p a r t  o f  
a  leu k o cy te  is seen. B asic m agn ifica tion : X 4000; F in a l m agn ification : X  13,200

F ig . 9. T he c h ro m a tin  su b s tan ce  o f the  nucleus o f  th e  liv e r cells is aggregated  a t  th e  in n e r 
aspect o f  th e  n uc lea r m em brane . T he cy to p lasm  c o n ta in s  reg u la r organells. T he a m o u n t o f  
rough  endop lasm ic  re ticu lu m  is d im inished. B asic m ag n ifica tio n : X 4000; F in a l m a g ­

n ifica tion : 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

F i g . 10. L iver surface p H  during  rec ircu la tio n  in  liv e r tra n sp la n ta tio n  an d  d u rin g  w a rm ­
in g  a f te r  one hou r o f  cooling  a t  5 °C. (The la t te r  is based  on th e  d a ta  o f  C ouch a n d  M iddle-

to n  [4])
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F ig . 11. R egression  betw een  su rface  p H  an d  body te m p e ra tu re  in  rec ircu la tion  o f  liver
tran sp lan ta tio n

F ig . 12. R egression  betw een  a r te r ia l blood and  liver su rface  p H  in  th e  rec ircu la tion
p h ase  o f  liver tran sp lan ta tio n
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pH corresponds, however, to a so-called saturation curve. A line can be adjusted 
to the ascending phase of the curve which can be characterized by the re­
gression equation of

FPH =  1 6 / 1 ^ ( 8 - 1652+ 0 . 0178Ap H )

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 of the 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 Änderungen 
der Leberoberfläche in der Rezirkulationsphase 

der experimentellen Lebertransplantation

F . J a k a b , Z. RAt h , I. SttgAr , A . ZAbo r szk y  u n d  M. B ör zsö n yi

D ie E rgebnisse  der pH -M essung  der L eberoberfläche  ste llen  in  der R ez irk u la tio n s­
phase  d e r L e b e rtra n sp la n ta tio n  die In d ik a to re n  der G ew ebeperfusion d a r. I n  der 
R ez irk u la tio n sp h ase  k a n n  zw ischen den  p H -W erten  des a rte rie llen  B lu tes u n d  d e r L eb er­
oberfläche eine enge K o rre la tio n  nachgew iesen w erden. D er p H -W e rt der L eb ero b er­
fläche  u n d  d ie  E rgebnisse  d e r e lek tronenm ikroskopischen  U n te rsu ch u n g  können  bei d e r 
B estim m ung  d e r L ebensfäh igkeit d e r tran sp lan tie r ten  L eb er vo n  prognostischer B ed eu ­
tu n g  sein.

Значение pH на поверхности печени и морфологические изменения в фазе 
рециркуляции при экспериментальной трансплантации печени

Ф. ЯКАВ, 3. РАТ, И. ШУГАР, А. ЗАБОРСКИ и М. БЁРЖЁНИ

Измерение значений pH на поверхности печени в фазе рециркуляции после транс­
плантации печени является индикатором тканевой перфузии. В стадии рециркуляции 
выявилась тесная корреляция между значением pH артериальной крови и pH поверхности 
печени. pH поверхности печени и исследование ЕМ вместе могут иметь прогностическое 
значение при установлении жизнеспособности трансплантированной печени.
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Aspects of Diagnosis and Therapy 
of Gallstone Ileus

L. N a g y , E . Gyurkovics, F . J u h á sz , L, K iss and G . L iber tin y

2nd  D e p a rtm e n t o f  Surgery , Semm elweis U n iv e rs ity  M edical School, N ag y v árad  té r  1,
H-1096, B u d ap est, H u n g a ry

(R eceived: M ay 26, 1989)

T he c lin ica l experience w ith  14 g a lls tone  ileus p a tie n ts  o p era ted  w ith in  a 
tim e  period  o f  17 years  is analysed  w ith  a  su rv ey  o f  th e  re le v a n t li te ra tu re . F o r  
surgical so lu tion  en te ro litho tom y  is recom m ended . T he d ifficu lties o f early  d ia g ­
nosis a re  p o in te d  o u t w ith  an  em phasis, in  case o f  gallstone, on  cholecystec tom y 
fo r p rev en tio n  o f  gallstone ileus.

Gallstone ileus is a mechanical ileus in which one or several stones 
cause obstruction in the alimentary canal. Of the 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 of the literature,
0.2 to 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. I t  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. The initial 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]. I t  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 -f- 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-
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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 . N a g y , E . G y u b k o v ic s , F . J u h á sz , L. K iss  

und G. L ib e k t in y

Im  Z usam m enhang  m it  14, im  V erlau f v o n  17 Ja h re n  operierten , an  G allenstein- 
Ileu s  leidenden  P a tie n te n  w erden  im  Spiegel d e r  e inschlägigen L ite ra tu r  die k lin ischen  
E rfa h ru n g e n  ana ly s ie rt. A ls O pera tionsm ethode d e r W ah l w ird  die E n té ro lith o to m ie  
em pfoh len . N ach  E rlä u te ru n g  der Schw ierigkeiten  d e r  F rühd iagnose , w ird  im  F alle  eines 
G allensteines die N o tw en d ig k e it der C ho lezystek tom ie  G allenste in -Ileus-P rophy laxe  
b e to n t.

Точки зрения на диагностику и лечение желчных камнейилеуса
Л. НАДЬ, Э. ДЮРКОВИЧ, Ф. ЮХАС, Л. КИШШ и Г. ЛИБЕРТИНИ

Авторы анализируют свой клинический опыт в связи с прооперированными за 
17 лет 14 больными, страдавшими желчнокаменной болезнью и илеусом. Дают краткий 
обзор литературы, относящейся к этому вопросу. В качестве хирургического вмешатель­
ства они рекомендуют энтеролитотомию. Подчеркивают трудности постановки раннего 
диагноза, рекомендуют при наличии желных камней холецистэктомию для профилактики 
желчных каменей-илеуса.
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Effect of Bacterial Endotoxin on Placentation

d e p a r tm e n t  o f R a d ia tio n  A pp lica tion , “ F rédéric  Jo lio t-C u rie”  N a tio n a l R esearch  I n ­
s titu te  o f R ad iob io logy  a n d  R ad iohygiene, P en tz  K . u . 5, H -1221, B u d ap est an d  2l s t  
D e p a rtm e n t o f O b ste trics  a n d  G ynaecology, Já n o s  H o sp ita l, D ió sárok  u . 1., H -1125

B udapest, H u n g ary

(R eceived : M arch 14, 1989)

The effect o f  b a c te r ia l endo tox in  on p la c e n ta tio n  in  r a t s  w as stud ied  on 
160 C FY  p re g n a n t ra ts . B ased  on th is  experim en t, i t  w as concluded  th a t  ( i )  th e  
endo tox in  (1 m g /an im al i.p .) inh ib ited  p lace n ta tio n  (in 90%  o f anim al), ( i i )  The 
endo tox in -induced  fe to p a th y  a lm ost exclusively  re su lted  in  abo rtio n . (Hi)  The 
fetuses reac ted  to  en d o to x in  w ith  re la tive ly  th e  sam e degrees o f  suspectib ility . 
( i v)  The g ro w th  o f  su rv iv in g  fetuses seem ed to  be u n d is tu rb e d , ( v )  E ndo tox in - 
induced  dam ages in  m o th e rs  f irs t  o f all depend  on  th e  in d iv id u a l suscep tib ility  
o f  these  p re g n a n t an im als  an d  (vi)  th e  en d o to x in  to le ran ce  induced  by  radio- 
de tox ified  en d o to x in  (TO L E  K IN ) sign ifican tly  p ro te c ts  b o th  th e  m o thers  and  th e  
fe tuses aga in s t en d o to x in  challenge.

I t  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]. I t 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 60Co-gamma by Bertók 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 O riginal w orkplace: D e p a r tm e n t o f O bstetrics an d  G ynaecology, B u g á t P á l 
H osp ita l, G yöngyös; p re sen tly  scho larsh ip -ho lder o f th e  H u n g a rian  A cadem y  o f  Sciences 
in  th e  f i rs t  in s titu te .

Gy. Szőcs1®, T e r é z  C s o r d á s 2 an d  L. B e r t ó k 1
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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 ?

170 Gy. Szőcs et al. : Effect of Bacterial Endotoxin on Placentation of Rats

Material and Methods

In the experiment female CFY rats (LATI, Gödöllő) 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 I was administered a 1.0 ml physio­
logical saline solution i.p. on the 12th day of her pregnancy. Group II  received
0.2 mg TOLERIN/animal endotoxin i.p. on day 10, group II I  0.6 mg/animal 
endotoxin i.p. on the 12th, while group IV equal amounts of TOLERIN as 
group II, on the 10th day, then toxic endotoxin on day 12, similar to group III.

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 follow ing 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.

Acta Chirurgica Eungarica 31, 1990



Gy. Szôcs et al.: Effect of Bacterial Endotoxin on Placentation of Bats 171

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 II 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 II I  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.

T a b l e  1

Group

Treatment

Parturition
No. of animals 
(sperm-positive)

TOLEMN 
on 10th day

endotoxin 
on 12th day

within 48 hours 
after endotoxin

of pregnancy

I 40 _ _ _ 38
и 40 + — — 37
h i 40 — + 21 4
IV 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 III  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 III 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 III and IV. (This
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T a b l e  i i

Group No. of newborn Mean litter no.
(min. and max. litter nos)

Sex ratio 
Male : female

Mean weight, g 
at 15 days

I 278 7.3 (2-14) l . i : 1 37.1
и 266 7.2 (2-14) l . i : 1 36.1
h i 27 6.76(3-10) 0.9 : 1 36.7
IV 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-in vasive methods.) At the same time, data of group II 
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 III (a total of 21 animals died, but on dissection 
one was found not to be pregnant). Four o f 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 IV 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 ausgelösten bakteriellen Endotoxämie 

bei der Ratte

G y . Szőcs, T er éz  Cso r d á s  un d  L . B ertók

U ntersucht wurde die W irkung des bakteriellen Endotoxins in  der Periode der 
P lazen ta tion  bei der R a tte . Die Experim ente führten  zu folgenden Feststellungen:
1. Im  Falle einer, m it der i.p. Gabe von 1 mg/Tier Dosis Endotoxin  ausgelösten Endo­
toxäm ie is t die P lazentation  in  bedeutendem  Maße (bis zu 90%) gehem m t. 2. Die sich 
entw ickelnde Fruchtschädigung ist fast ausschließlich eine Fehlgeburt. 3. Die Früchte 
reagieren m it einer relativ  identischen individuellen Em pfindlichkeit a u f  das Endotoxin.
4. D ie Entwicklung der überlebenden F rüchte scheint ungestört zu sein. 5. Die Grund­
lage der m ütterlichen Schädigung ist die individuelle Endotoxinem pfindlichkeit des 
M uttertiers. Ein Teil der träch tigen  R attenw eibchen geht ein, ein Teil b le ib t am Leben, 
bei ihnen  kom m t es aber zu einer Fehlgeburt, w ährend einige Tiere gesunde F rüchte auf 
die W elt bringen. Die vorangehende Auslösung der Endotoxintoleranz m ittels TO LER IN  
(strahlendetoxiziertes E ndotoxin) b o t einem bedeutenden A nteil der M ütter und auch 
der F rü ch te  einen Schutz gegenüber den katastrophalen  Folgen.

Исследование в экспериментах на крысах эффекта бактериальной 
эндотоксемии, вызванной в период плацентации

Д. СЁЧ, Т. ЧОРДАШ и Л. ВЕРТОК

В экспериментах на крысах авторы изучали действие бактериального эндотоксина 
в период формирования плаценты. Результаты экспериментов показали, что: 1) эндотоксе­
мия, вызванная интраперитонеальным введением 1 мг эндотоксина, значительно (примерно 
в 90%) тормозит развитие плаценты. 2) Во всех случаях без исключения повреждение плода 
приводит к выкидышу. 3) Плоды примерно с одинаковой чувствительностью реагируют на 
эндотоксин. 4) В основе повреждения материнского организма лежит индивидуальная 
чувствительность к эндотоксину. Часть матерей погибает, другая часть остается вживых, но 
у них происходит выкидыш, несколько животных донашивает и рождает здоровых дете­
нышей. 6) Предварительное выявление толерантности к эндотоксину с помощью ТОЛЕРИ- 
НА (детоксицированный облучением эндотоксин) спасло от гибели значительную часть как 
матерей, так и плодов.
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Pulm onary Metastasis of Colorectal Tumours
I. K ö v e s 1, Gy. L is z k a 1, I. B e s z n y Ák 1 an d  L . T ó t h 2

d e p a r tm e n t  o f Surgery and d e p a r tm e n t o f X -ray  Diagnosis, N ational Cancer In stitu te , 
R á th  Gy. u. 7-9. H-1122 Budapest, H ungary

(Received: Ju ly  31, 1989)

A to ta l o f 21 m étastasés m anifesting only in  the  lungs were observed during 
the  follow-up of 510 colorectal tum our patien ts. The general aspects o f the surgical 
solution of pulm onary m étastasés are reviewed and, based on the d a ta  o f the 
pa tien ts  operated by  the authors and th a t  o f th e  literature , the  possibilities and 
expected results o f th e  surgical trea tm e n t o f pulm onary  m étastasés o f colorectal 
tum ours patien ts are discussed in  detail.

The surgical solution of m étastasés 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 métastasés 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).  I t means the time period expressed in days, 
during which the volume of the examined tumour doubles;

2. Halving time (HT).  I t  is the reverse of the above.
3. Stationary 'phase. I t  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 II.  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 III.  The metastasis decreases in size, this exceeding even 50% of 
the original volume;

Type IV. Concurrence of types II  and II I  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].

I t 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 1 clearly 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. I t 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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T a b l e  1

Tumour
I

Type of change in size 

II III IV V VI
- Total

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 11 1 116
Testicular 2 9 14 6 44 11 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.

I t  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].

I t  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

T a b l e  2

Б rimary tumour 1 2 3 4 5 6 7 8 9 n %

M a m m a ry 34 10 3 28 9 1 30 27 2 144 11.1
G y n a e c o lo g ic a l 17 2 3 17 9 - 63 17 2 130 9.9
T e s t ic u la r 32 5 9 7 14 — — 6 28 100 7.7
H y p e rn e p h ro m a 32 16 7 34 28 2 27 9 — 154 11.8
W ilm s  -|- b la d d e r  tu m o u r 7 — 2 — 6 — — — 1 15 1.1
C e p h a lo c e rv ic a l 7 - 18 - - 4 38 151 1 229 17.6
L u n g , h e a r t ,  th y m u s 12 - - — - — - 27 — 39 3.0
G a s t r ic 1 — — — 2 1 — 5 — 9 0.6
L iv e r ,  b ile  p a n c re a s 2 2 - - 2 1 — 3 1 11 1.1
T h y ro id 3 3 — - - - — — 1 7 0.55
M e la n o m a 8 7 3 8 9 — — 6 0 42 3.1
C o lo re c ta l 16 11 13 20 35 3 51 25 7 180 13.8
O s te o g e n ic  sa rco m a 28 2 16 28 4 14 9 2 — 78 6.02
S y n o v ia l 14 - - - 6 — - — 1 21 3.8
M a lig n a n t  f ib ro u s  h istio -

c y to m a 10 — — — 8 — — — 7 25 1.3
R h a b d o m y o sa rc o m a , 

le y o m y o sa rc o m a , lipo-
s a rc o m a , E w in g , o th e r 18 — — — 8 — — — 3 29 1.8

O c c u l t - 8 14 15 11 3 - - 2 53 4.09

T otal 263 65 87 157 142 35 228 277 56 1300 100.0

1. Vogt-Moykopf I, 2. Csekeő-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 I and 6 as 
type II [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 of the 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 with a 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 
métastasés.
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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 б-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, CE A 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. I t 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

F i g . l

Acta Chirurgica Hungarica 31, 1990



182 I . Köves et al.: Pulmonary Metastasis of Colorectal Tumours

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].

F ig s  2a, b
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F i g . 4

In the case of synchronous occurrence, the surgical solution of the 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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Über die pulmonalen Metastasen kolorektaler 
Tumoren

I .  K ö v e s , G y . L is z k a . I .  B e s z n y á k  u n d  L . T ó t h

I m  L au fe  d e r F o llo w -u p -U n te rsu ch n u n g  v o n  510, an  e inem  ko lo rek ta len  T um or 
le id en d en  P a tie n te n  w a r in  21 F ällen , eine sich  n u r  in  d e r  L unge m an ifestie rte  M etastase  
zu  b eo b ach ten . N ach  Ü b e rb lick u n g  der a llgem einen  F rag en  d e r  ch iru rg ischen  L ösung  
d e r  p u lm o n a len  M etastase  w erd en  an h an d  d e r D a te n  d e r  e igenen  o p erie rten  8 P a tie n te n  
u n d  d e r  L ite ra tu r  die M öglichkeiten  der ch iru rg isch en  B eh an d lu n g  un d  die v o ra u s ­
sich tlich en  E rgebnisse  d e r  ch iru rg ischen  B e h a n d lu n g  d e r pu lm o n alen  M etastasen  d e r  an  
k o lo rek ta lem  T um or le id en d en  P a tie n te n  ü b e rb lic k t. I n  so rg fä ltig  au sgew äh lten  F ä llen  
w ird  d ie  ch iru rg ische  L ö su n g  d e r M etastasen  e m p fo h len .

0 легочных метастазах коло ректальных опухолей
И. КЁВЕШ, ДЬ. ЛИСКА, И. БЕСНЯК, Л. ТОТ

В связи с наблюдением за 510 больными с колоректальной опухольно авторы только 
в 21 случае отметили проявившиеся в легких метастазы. Они рассматривают общие вопро­
сы, связанные с хирургическим разрешением легочных метастазов, и подробно обсуждают, 
основываясь на данных 8 оперированных ими больных и литературных данных, возмож­
ности оперативного лечения пульмональных метастазов у больных с колоректальными 
опухолями, а также ожидаемые результаты.
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A Case of Funicular Schwannoma
I. R omics and K . Simon

D e p a rtm e n t o f  U rology, U n iv e rs ity  M edical School, B u dapest, M ária  u . 39, H -1088, 
B u d a p e s t a n d  1st D e p a rtm e n t o f  P a th o lo g y , U n ivers ity  M edical School, Ü llő i ú t  26,

H -1088, B u d ap es t, H ungary

(R eceived : M arch  30, 1979)

A  case o f schw annom a in  a  55-year-old  m ale p a tie n t is review ed .
T he d iagnostic  d ifficu lties a re  p o in ted  o u t in  view  o f  th e  lite ra tu re . C u rre n t­

ly , i t  is still d ifficu lt to  fo rm  a  d iagnosis w ith o u t o p e ra tio n  e ith e r b y  p hysica l 
ex am in a tio n  or b y  o th e r d iagnostic  procedures. T h a t is th e  a u th o rs ’ p o in t  in  r e ­
view ing th e ir  case. T he c a s tra te d  p a t ie n t  h as  been well a n d  free o f  co m p la in ts  for 
5 years  a f te r  opera tion  w ith  no recu rrence .

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. I t  frequently occurs also in the orbital 
and nasal cavities. In a part of the 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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F ig . 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 Rössler 
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 . R om ics u n d  K . Sim on

Im  darges te llten  fall h an d e lt es sich  u m  einen  55 jäh rig en  P a tie n te n , d e r an  einem  
seltenen  K ran k h e itsb ild , dem  «Funikulus-Schw annom » litt .

Im  Spiegel d e r L ite ra tu rd a te n  w erden  die d iagnostischen  Schw ierigkeiten  e rläu te r t. 
O hne O peration  is t  die D iagnostiz ierung  sow ohl m it physika lischer als auch  m it sonstigen 
d iagnostischen  V erfah ren  schw ierig. D eshalb  schien  die D ars te llu n g  des F alles in te ressan t 
zu  sein. D er k a s trie r te  P a tie n t b e fin d e t sich  5 Ja h re  n ach  der O pera tion  in  g u tem  A llge­
m einzustand , er is t beschw erdefrei, a u f  ein  R ez id iv  w eisende Z eichen m elde ten  sich  n ich t.

Случай шванномы семенного канатика

И. РОМИЧ и к . ш и м о н

Авторы описывают случай редко встречающейся шванномы у 55-летнего мужчины.
На основании данных литературы указывают на диагностические трудности этого 

заболевания. Как физикальным обследованием, так и другими диагностическими методами 
и сегодня еще трудно поставить диагноз без проведения операции. Поэтому авторы считают 
полезным ознакомить с собственным наблюдением. Кастрированный больной спустя пять 
лет после операции хорошо себя чувствует, рецидива нет.
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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 a first 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. Co e l h o , J. W ie d e r k e h r , H. L e r n e r , V. A. B u ffa r a , j r . 
and J. C. Ma r c h e  s i n i

D ep a rtm en t o f  S u rg e ry  and  M icrobiology, F e d e ra l U n iv e rs ity  o f  P a ran a , C u ritib a  R u a  
B e n to  V iana , 1140—A p. 1601, 80.240— C u ritib a  (P R ), B razil

(R eceived : M ay  18, 1989)

T h e  sk in  m icrobial f lo ra  o f 18 p a tie n ts  w as ev a lu a ted  d u ring  pro longed  
p reo p era tiv e  h o sp ita l s tay . F iv e  cu ltu res  fo r b a c te r ia  a n d  fung i w ere o b ta in ed  on  
d ifferen t d a y s : on  adm ission  one, th re e  a n d  seven  d a y s  a f te r  adm ission a n d  a f te r  
skin d is in fec tio n  w ith  povidone-iodine so lu tion . T here  w as no change in  th e  m e a n  
b ac te ria l c o u n t from  th e  adm ission  d a y  to  seven  d a y s  a f te r  adm ission. All b u t  
one cu ltu re  o b ta in ed  follow ing sk in  d is in fec tion  w ere n ega tive . P athogen ic  b a c te r ia  
w ere iso la ted  in  on ly  one o f  each  o f th e  fo llow ing c u ltu re  d ay : adm ission , th re e  
and  seven  d a y s  a f te r  adm ission . All c u ltu re s  w ere  n eg a tiv e  fo r yeasts. T he fin d in g s 
suggest t h a t  th e  h igher r a te  o f  w ound sepsis observed  in  p a tie n ts  w ith  long  p re- 
opera tive  h o sp ita liza tio n  m a y  n o t be d u e  to  b a c te r ia l f lo ra  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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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.
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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.

T a b l e  1

M ean bacterial count of abdominal sk in  during hospitalization

Bacterial
Count

Hospitalization Time

day 0 day 1 day 3 day 7 after skin 
disinfection

Mean 238.3 120.1 86.1 170.1 0.5*
S.D. 338.0 268.3 255.3 530.0 2.4

* Indicates th a t 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

Acta Chirurgica Hungarica 31, 1990



J . C. U. Coelho et al. : Evaluation of preoperative hospitalization duration 193

T a b le  2

Number of positive cultures per bacteria isolated from 
abdominal shin during hospitalization

Bacteria
Hospitalization time

day 0 day 1 day 3 day 7 after skin 
disinfection

S .  e p id e r m id is 18 18 18 18 l
M ic ro co ccu s  s p . 12 13 13 14 —
C o ryn eb a c te r iu m  s p . 6 4 3 5 —
S .  a u re u s 1 — 1 — —
E . co li — — — 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. I t 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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Über die Wirkung der präoperativen Hospitalisationszeit 
auf die Hautflora

J . C. U . Co e l h o , J .  W ie d e r k e h r , H . L e r n e r , V. A. B otea r a  
un d  J .  C. M a r c h e s in i

Die M ikrobenflora  d e r  H a u t  vo n  18 P a tie n te n  w urde im  L au fe  e iner lan g en  p rä ­
o p e ra tiv e n  H o sp ita lisa tionsze it u n te rsu c h t. A n  versch iedenen  T agen , bei der A ufnahm e 
sow ie 1, 3 und  7 T age n a c h  d e r A ufnahm e w u rd en  n ach  e iner D esin fek tion  m it  einer 
P ov idon -Jod -L ösung  5 B ak te rien - u n d  P ilzzü ch tu n g en  vorgenom m en. B etre ffs  der
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d u rch sch n ittlich en  B ak te rien zah l g a b  es keine D ifferenzen zw ischen  dem  A ufnahm etag  
un d  d em  7. Tag. N ach  der H a u td e s in fe k tio n  w aren  säm tlich e  Z ü ch tu n g en , m it einer 
A usnahm e — nega tiv . P a th o g en e  B a k te r ie n  w aren  in  E inze lfä llen  n u r  a n  einem  der in  
d e r  Fo lge an g efü h rten  T agen  — a m  A ufnahm etag , sow ie 3 bzw . 7 T age n ach  der A uf­
nahm e — zu  isolieren. H efepilze ließ en  sich  n ich t v o rfin d en . A ll d ies w eist d a ra u f  h in , 
d a ß  d ie  höhere H ä u fig k e itsp ro p o rtio n  d e r Sepsis bei d en  se it lan g er Z e it h osp ita lis ie rten  
P a tie n te n  n ich t m it  d e r Ä n derung  d e r  B ak te riu m flo ra  zu sam m en h än g t.

Влияние времени госпитализации перед операцией на 
кожную флору

Ю. Ц. У. ЦЕЛХО, Я. ВИДЕРКЕР, X. ЛЕРН ЕР, В. А. БУФФАРА и Я. Ц. МАРЧЕЗИНИ

Была исследована микробная флора кожи 18 больных в период длительного нахож­
дения в больнице перед операцией. Произвели посевы культур 5 видов бактерий и гриб­
ков в разные дни: после приема в стационар, через один, три и семь дней после приема, 
и после обработки кожи обеззараживающим растворош повидонйода. Между средним 
числом бактерий разницы не наблюдалось с первого дня и до седьмого после приема. 
Все культуры, за исключением одной, после обеззараживания кожи были негативными. 
В одиночных случаях были выделены и патогенные бактерии в один из следующих дней: 
при приеме, а также спустя три и семь дней после приема. Дрожжевые бактерии обнару­
жены не были. Все эти результаты указывают на то, что у больных с большой давностью 
госпитализации более высокая частота встречаемости сепсиса не связана с изменением 
бактериальной флоры.
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Oxigén-derived free radical reactions 
in Experimental Acute Pancreatitis of the Dog

D . K elem en  and B . T örök

D e p a rtm e n t o f  E x p e rim e n ta l Surgery , U n iv e rs ity  M edical School 
H -7643, P écs, K o d á ly  Z. u. 20, H u n g a ry

(R eceived : F e b ru a ry  24, 1989)

A cu te  ed em a to u s a n d  n ecro tic  p a n c re a titis  h a v e  been  induced  in  dogs w ith  
re tro g rad e ly  in tra d u c ta l  in jec tio n s  o f  5%  h y d ro g en  perox ide  so lu tio n  an d  sun ­
flow er-oil. T he p rocess o f  disease could  he  follow ed d a ily  b y  a  z ip p e r su tu re d  in to  
th e  abdom ina l w ound. I n  th is  m an n e r th e  tem p o ra l changes o f  m a rk e rs  o f  oxygen- 
derived  free  rad ica ls  (co n cen tra tio n s  o f m alond ia ldehyde an d  reduced  g lu ta th io n e  
o f  th e  excised p a n c rea s  tissu e  a n d  abdom ina l ex u d a te , as w ell as th e  superox ide  
d ism u tase  co n te n t o f  th e  tissue) could  be  con tro lled . L ig h t m icroscopic  analysis 
w as also  done. I n  e d em a to u s  p a n c re a tit is  reversib le  m em brane  lesions, in  th e  
n ecro tic  fo rm  th e  irrev e rs ib le  d am age o f  m em b ran es an d  cells cou ld  be  seen. 
T he re su lts  ob ta in ed  su g g est th e  ro le o f oxygen-derived  free  rad ica ls  in  ex p eri­
m en ta l a cu te  p a n c re a titis .

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. I t seems to be obvious 
that oxygen-derived free radicals can attack various membrane structures of

Introduction
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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].
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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 N20 :0 2 in 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 cannula ted 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 I (5 animals): 0.35 ml/kg sunflower-oil; Group II 
(8 animals): 0.5 ml/kg sunflower-oil; Group III  (5 animals): 0.4 ml/kg 5% 
solution of H 20 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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F ia .  1. Zipper su tu re d  in to  th e  lap a ro to m y  w ound

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 III, 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 I edema of high degree and many small focal necroses were found. 
Animals of Group II I  survived and one animal died in Group I on the 
third day.

The most severe alterations were found in Group II. 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.

I t 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.

200 D. Kelemen et ál.: Oxygen-derived, free radical reactions in  acute pancreatitis

T a b le  1

Scale of severity Area of necrosis

Group I + + + 30-36
Group I I + + + + 90-95
Group I I I + 4 - 2-5
Group IV + 0

-f- only m ild edematous signs; -|“4_ severe edema, moderate 
accum ulation of leucocytes; + - [ - +  numerous necrotic cells; 
—I—I—I—!— to ta l necrosis

Biochemical Examinations (Figs 2-4)

The blood amylase level acutely increased in all cases, to the greatest 
extent in Group III, moderately in Group IV. The earliest maximal increase 
was found in Group II  (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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F i g . 2. C hanges o f  biochem ical p a ra m e te r s  in  G roup  I .  A lte ra tio n s  o f  tissue  G SH , SO D  
a n d  M D A  co n ten ts  in  com parison to  th e  no rm al, expressed  in  p e r c e n t d ev ia tion . T he  
M D A  a n d  G SH  c o n te n t o f th e  e x u d a te  c a n n o t be com pared  to  n o rm al va lues fo r la c k  o f  
d a ta , fo r th is  reaso n  1.0 OD/g v a lu e  w as considered  to  be 100%  a t  th e  rep re sen ta tio n . 
n  — n u m b e r o f  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 II but not in Group IV. 

In Groups I and III, it remained at a relatively higher level. The decrease 
of tissue GSH and SOD was temporary in Group III  and considerable in 
Group II. In Group I 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

F ig . 3. C hanges o f b iochem ical p a ra m e te rs  in  G ro u p  I I  
(F or E x p la n a tio n  see F ig . 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 I and III. 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.

Acta Chirurgica Hungarica 31, 1990



D. Kelemen et al.: Oxygen-derived free radical reactions in acute pancreatitis 203

GSH or SOD

am ylase

F ig . 4. C hanges o f b iochem ical p a ra m e te rs  in  G roup  I I I  
(For e x p lan a tio n  see F ig . 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 H 20 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 H 20 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 
H 20 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. I t  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 . K e l e m e n  u n d  B . T örök

B ei H u n d en  w u rd e  d u rch  re tro g ra d e  T njizierung e iner 5% igen  H ydrogenperoxyd- 
L ösung  und  Speiseöl a k u te  ödem atöse  u n d  n ek ro tisch e  P a n k re a tit is  herbeigeführt. M it 
H ilfe  eines in  die laparo tom ische  Ö ffnung  e in g en ä h ten  R eißversch lusses w urde der K ra n k ­
h e itsv e rlau f täg lich  reg is tr ie r t. K o n tro llie r t w urden  die chronologischen Ä nderungen  d e r 
M arker der R e a k tio n e n  der fre ien  Sauersto ff-W urzeln , M alondialdehyd- und  G lu ta tio n - 
k o n zen tra tio n  des exz id ie rten  P ank reasgew ehes u n d  des B auchhöh lenexsuda ts sow ie d e r  
S uperoxyd -D ism u tase-G ehalt in  d e n  Geweben, au ß e rd em  fan d  auch  lich tm ikroskop ische  
A nalyse  s ta t t .  B ei ödem atöser P a n k re a t it is  lä ß t  sich  eine reversib le  M em branläsion  
beobach ten , bei d en  n ek ro tischen  F o rm en  w e is t d ie  Ä n d eru n g  d e r biochem ischen M arker 
a u f  eine defin itive, irreversib le  M em bran- un d  Z ellschäd igung . D ie e rm itte lten  E rgebn isse  
scheinen  die akzessorische R olle d e r  fre ien  S auers to ffw urze ln  bei experim enteller a k u te r  
P a n k re a tit is  zu verw ahrschein lichen .

Характеристика экспериментального острого панкреатита 
в зеркале свободных кислородных радикалов

Д. КЕЛЕМЕН и Б . ТЁРЁК

Авторы вызывали у собак острый отечный и некротический панкреатит ретроград­
ным интрадуктальным введением 5% раствора перекиси водорода и растительного масла. 
Вшитая после лапаратомии в отверстие молния позволяла ежедневно прослеживать тече­
ние болезни. При этом контролировали изменения во времени маркеров свободных кисло­
родных радикалов (концентрация малондиальдегида и глютатиона в эксциндированной 
панкреатической ткани и в экссудате брюшной полости, в также содержание суперокисной 
дизмутазы в тканях), делали также анализ под световым микроскопом. При отечном 
панкреатите наблюдается обратимое повреждение мембраны, при некротической форме 
изменение биохимических маркеров указывает на дефинитивное необратимое поврежде­
ние мембраны, или же клетки. Полученные результаты позволяют думать о добавочной 
роли, которую играют свободные кислородные радикалы в экспериментальном остром 
панкреатите.
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Preserved Tendon Grafts in Reconstructive 
Hand Surgery: a Review

L .  V Á M H ID Y 1, B .  S t r a u c h 2 a n d  V .  B ÍR Ó 1

1 D e p a rtm e n t o f  T rau m a to lo g y , 1st D e p a rtm e n t o f  S urgery , U n iv e rs ity  M edical School 
o f P écs, H -7643 P écs , If jú ság  u. 13., H u n g a ry  a n d  2 D e p a rtm e n t o f  P las tic  an d  R e c o n ­
s tru c tiv e  Surgery , A lb e r t E in ste in  College o f  M edicine an d  M ontefiore  M edical C en te r, 

111 E a s t  210th S tree t, B ro n x , N ew  Y ork , U SA

(R eceived: M arch  30, 1989)

T he  a u th o rs  discuss th e  use o f  te n d o n  g ra f ts , p r im a rily  in  flexor te n d o n  
rep a ir, a  p ro b lem  n o t y e t sa tisfac to rily  re so lved . C rite ria  fo r successful n o n -au to - 
genous te n d o n  g ra f ts  a re  p resen ted , w ith  in te re s t focussing on  th e  im m unolog ic  
an tig en ic ity  o f  th e  g ra f ts  and  th e  physio log ic  p ro p e rtie s  an d  processes o f  te n d o n  
reg en era tio n . M ethods for p reserv ing  te n d o n  g ra f ts , inc lud ing  freeze-dry ing  a n d  
th e  use  o f  v a rio u s  chem ical agen ts , a re  co m p ared  an d  recom m ended , as w ell a s  
m e th o d s fo r m an ag in g  ten d o n  g ra f tin g  p rocedu res. Q uestions rem ain ing  to  be  
answ ered  in  th e  a rea  o f p reserved  ten d o n  g ra f ts  a re  ra ised , w ith  suggestions fo r 
som e answ ers a n d  avenues for fu tu re  re sea rch . P oss ib ilities fo r w ider c lin ica l 
ap p lica tio n s o f  th e  procedure a re  su p p o rted  a n d  d iscussed 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. I t  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 
tha t 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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Verwendungsmöglichkeiten der konservierten Sehne 
in der Handchirurgie. Literarischer Überblick

L. V á m h id y , В. S t r a u c h * und V. B rno

D ie  V erw endungsm öglichkeiten  d e r kon se rv ie rten  Sehne w erden  m it besonderer 
R ü c k s ic h t a u f  die W iederherste llung  der B eugungssehne — a u f  e in  b is h eu te  noch  n ic h t 
d e fin it iv  gelöstes G eb ie t — ü b erb lick t. B eschrieben  w erden  d ie  gegenüber dem  K o n se rv in  
g e s te llte n  A nforderungen , besonders die F ra g e n  d e r  A n tig en ez itä t u n d  es w ird  a u ch  d e r 
P ro zeß  d e r Sehnenregenera tion  im  F a lle  einer k o n se rv ie rten  Sehne beschrieben. D ie v e r­
sch iedenen  K onserv ie rungsverfah ren  — L yoph ilisa tion , versch iedene chem ische M etho ­
d e n  — w erden  verg lichen  und  die K rite r ie n  d e r B eh an d lu n g  d e r K onservsehnen  b esp ro ­
chen . Im  R ah m en  d e r E rlä u te ru n g  d e r V erw endungsm öglichkeiten  der K onservsehnen , 
w erden  zahlreiche, w eitere  F orschungen  b eansp ruchenden  F ra g e n  b e rü h r t. F ü r  die Z u­
k u n f t  w ird  eine w eitläu figere  A nw endung  der K onservsehnen  em pfohlen .

Возможности применения консервированного сухожилия 
в хирургии

Л. ВАМХИДИ, Б. ШТРАУХ и В. БИРО

Авторы рассматривают возможности применения консервированного сухож илия, 
особенно в области восстановления сгибательного сухож илия — в области, проблемы 
которой нельзя считать полностью разрешенными. Знакомят с требованиями, предъя­
вляемыми к  консервированному сухожилию, выдвигая на первый план вопросы антиген- 
ности, и описывают процесс регенерации в случае консервированного сухож илия. Сравни­
вают различные методы консервирования, как, например, высушивание в замороженном 
виде, и различные химические методики, обсуждают критерии обработки консервирован­
ных сухожилий. Затрагиваю т вопросы возможности использования консервированных 
сухож илий, а такж е поднимают многие вопросы, которые требуют проведения дальней­
ших исследований. Авторы рекомендуют в будущем более широко применять консервиро­
ванные сухож илия.

* P ro fesso r an d  C hairm an , D e p a rtm e n t o f  P la s tic  a n d  R e co n stru c tiv e  S u rgery . 
A lb e rt E in s te in  College o f  M edicine a n d  M ontefiore  M edical C en ter

Acta Chirurgica Bungarica 31, 1990





Acta Chirurgica Hungarica, 31 (3 ) ,  p p . 217— 225 (1990)

“Second-Look” Operations in Patients 
with Colorectal Tum our

L . M o l n á r , I. K ö v e s , I. B e s z n y á k  a n d  G y . L is z k a

D e p a rtm e n t o f  Surgery , N a tio n a l C ancer In s titu te , H -1125 B u d a p e s t, R á th  G y. u. 79.,
H u n g a ry

(R ece ived : A pril 26, 1989)

T he  d iagnostic  p rob lem s o f  m étastasés  and  recu rren ces  in  co lo rec ta l tu m o u r 
p a tie n ts  a re  review ed. T he q u es tio n  a n d  ind ications o f  re lap a ro to m ie s  a re  discussed 
in  de ta il. T he  re su lts  o f re lap a ro to m ie s  m ade fo r tu m o ro u s  an d  non tum orous 
ind ica tions a t  th e  D e p a rtm e n t o f  S urgery  o f th e  N a tio n a l C ancer In s titu te  a re  
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, II, 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 8 to 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. I t  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 88 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. 75 to 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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F i g . 1 . CT scan  o f local (sacral) recu rrence

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 métastasés, 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. 
I t  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 métastasés. CT may, however, give a more

F i g . 2. Sonographic  scan  o f re tro p e rito n ea l ly m p h  node

F ig . 3. Sonographic scan  o f  liver m e tasta sis
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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.

F ig . 4. U ltra so n o g ram  o f  liver m e tas ta s is

F i g . 6. Scintiscan o f  liv er m e ta s ta s is  ^Al? view)
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F ig . 6. Scin tiscan o f liver m e ta s ta s is  (la tera l 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

T a b l e  1

Second-look operation for non-tumorous indication (n  =  25)

Time elapsed between 
the first operation 

and reoperation
No. of cases Negative Operability Inoperability

Less than  
1 year 12 10 1 l
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 w ith  non-tum orous indication (12%) tum our 
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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T a b l e  2

Second-look operations with tumorous indication (n  =  72)

Time elapsed between first 
operation and reoperation No. of cases Operable Inoperable Palliative OBA

false-neg.

Less than  
1 year 36± 3 13 14 6 4
2 years 8 6 0 3 1

3 years 19±2 11 3 3 4
6 years 9 4 1 4 1

Total no. of cases 72 33 18 16 10

Completely tum our-free state w as found on relaparotom y 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.

References

1. A lderson  P O , A d am  D F , M cNeil B J  e t  a l: C om pu ted  to m o g rap h y , u ltra so u n d  an d
sc in tig ra p h y  o f  th e  liver in  p a tie n ts  w ith  colon o r b re a s t carcinom a : a  p ro sp ec tiv e  
com parison . R ad io logy  194:226, 1983

2. B acon  H E , B e rk ley  J L :  T he ra tio n a le  o f  re-resection  fo r re cu rren t cancer o f  th e
colon a n d  re c tu m . D is Colon R e c tu m  2:549, 1959

3. Cass A W , M illion R R , P fa ff  W W : P a t te rn s  o f  recu rren ce  following su rg ery  a lone
fo r ad en o carc in o m a  of th e  colon a n d  re c tu m . C ancer 37:2861, 1976

3 * Acta Ohirurgica Hungarica 31, 1990



224 L. Molnár et al.: “Second-look” operations in  patients with colorectal tumour

4. Cole W H : R ecu rren ce  in  carc inom a o f  th e  colon an d  p rox im al re c tu m  follow ing 
resection  fo r ca rc in o m a . A rch  Surg  66:264, 1952 

6. D an ie lson  K S , S heedy  P F , S tephens D H  e t  a l: C om pu ted  to m o g rap h y  a n d  p e rito n eo ­
scopy  for d e tec tio n  o f  liver m é tas ta sés : rev iew  o f  M ayo clinic experience . J  C om ­
p u te r  Ass T om ogr 7:230, 1983

6. D om m es M, T h iede A , H am elm an n  H : D as lokoreg ionäre R ez id iv  n ach  o p e ra tiv e r
B ehand lung  des R ek tu m k arz in o m s. Z bl C h iru rg ie  110, 159, 1986

7. G oligher JC : S u rg e ry  o f  th e  A nus, R e c tu m  a n d  Colon. 4 th  E d , B aillie re  T indall,
L ondon  1980

8. G ren  W W , B lan k  W A : P e rin ea l recu rren ce  a f te r  abdom ino-perineal re sec tion  o f
carc inom a o f  th e  re c tu m . D is Colon R e c tu m  6:126, 1963

9. G underson  L L , Sosin H : A reas o f  fa ilu re  fo u n d  a t  reopera tion  (second o r sy m p to m a tic
look) follow ing “ cu ra tiv e  su rg ery ”  fo r adenocarc inom a o f th e  re c tu m . C ancer 
34:1278, 1974

10. H a je k  P , Im h o f H , K ü s te r  W  e t  a l: C om p u terto m o g rap h ie  bei R ek tu m k arz in o m -
rezid iv ien . R ö n tg e n b l 36:360, 1982

11. H ä r in g  R : R e in te rv e n tio n e n  beim  R ec tu m ca rc in o m . L angenbecks A rch  C hir 342:261,
1976

12. K lose  K J , D ü b er C, K e m p f P  e t  a l: S te llen w ert d e r C om pu ter-tom ograph ie  in  der
D iagnostik  des lo k a len  R ek tu m k arz in o m -rez id iv s . F o rtsch r. R ö n tg e n s tr  136:538, 
1982

13. L ofg ren  E P , W au g h  JM , D o ck erty  M B: L oca l recu rren ce  o f carc inom a a f te r  an te r io r
resection  o f  th e  re c tu m  an d  th e  sigm oid . S u rg e ry  74:825, 1957

14. L ü n in g  M, Schm eisser B , W olf H  e t  a l: E rgebn issanaly se  96 C T -g estü tz te r F e in ­
nadelb iopsien  bei R au m fo rd e ru n g en  d e r  L eb er. F o rtsch r R ö n tg e n s tr  141:267,
1984

16. L ü n in g  M, L ess G : B ildgebende D iag n o stik  abd o m in a le r E rk ran k u n g en . V E B  G. 
T hiem e, L eipzig  1986, p  326

16. M ajew ski A, L ap re ll H , H au b itz  B : E rg eb n isse  d e r  com pu ter-tom ograph ischen  R e z i­
d ivd iagnostik  b e i ko lo -rek ta len  T u m o ren . R ö n tg e n b l 36:197, 1983

17. M artin  E W  jr , C ooperm an  M, K n ig  G, R u ik e r  L , G arey  LC, M inton  J P :  A  re tro sp ec ­
tiv e  an d  p ro sp ec tiv e  s tu d y  o f  seria l C E A  d e te rm in a tio n s  in  th e  early  d e tec tio n  o f  
re c u rre n t colon cancer. Aimer J  S urg  137:167, 1979

18. M äkelä  J ,  K a ira lu o m a  M I: R eo p e ra tio n  fo r co lo rec ta l cancer. A c ta  C hir S cand
152:151, 1986

19. N ilsson E , G regersen N P , H a rtv ig  B , S jo d ah l R :  C arcinom a o f th e  colon an d  rec tu m .
A cta  C hir S cand  150:177, 1984

20. P h illip s R K S , H itt in g e r  R , B lesovsky  L , F r y  JS , F ield ing L P : L ocal recu rrence
following “ c u ra tiv e ”  su rg ery  fo r la rge  bow el cancer. B r J  Surg  71:17, 1984

21. R a m p f  W , B it tn e r  R , W iborg  A, B eger H G : F rü h erk en n u n g  u n d  H eilungschan-
sen bei R ez id iv en  co lorectaler C arcinom e. L angenbecks A rch  C hir, 366:481,
1985

22. R eifferscheid  M, W e ish au p t S: D ie C h irurg ie  des M astdarm krebses in  h eu tig e r S ich t
C hirurg  45:444, 1974

23. Schepke P , H a u b n e r  W , H ager T : CT n ach  R ek tu m a m p u ta tio n . R ad io log ie  22:162,
1982

24. W ilk ing  N , H e rre ra  L , P e tre lli N J , M itte lm an  A : Pelvic an d  p e rin ea l recu rrences
a fte r  ab d o m inoperinea l resection  fo r ad enocarc inom a o f th e  re c tu m . A m  J  Surg  
150:561, 1985

“ Second-look”-Operationen bei an kolorektalem 
Tumor leidenden Patienten

L. M o l n á r , I. K ö v e s , I .  B e s z n y á k  und G y . L isz k a

D ie d iagnostischen  P rob lem e der S p ä tm e ta s ta se n  und R ezid iven  b e i k o lo rek ta len  
P a tie n te n  w erden  e r lä u te r t.  E ine ausfüh rliche  B esprechung  finden  die F rag en  un d  
In d ik a tio n e n  d e r R e lap a ro to m ien . B ek an n tg eg eb en  w erden die an  d e r  C hirurg ischen  
A b te ilu n g  des L a n d e s in s titu ts  fü r O nkologie w egen tum oröser u n d  n ic h t tu m o rö se r 
In d ik a tio n e n  d u rch g e fü h rten  R e lap a ro to m ien  u n d  die e rm itte lten  E rgebnisse .
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«Second-Look» операции у больных с коло-ректальными опухолями

Л . МОЛНАР, И. К ЁВ ЕШ , И. БЕС Н Я К  и Дь. ЛИСКА

Авторы знакомят с проблемами диагностики поздних метастазов и рецидивов у боль­
ных с коло-ректальными опухолями. Детализирую т вопрос релапаратомий и показаний 
к  ним. Приводят результаты, полученные в хирургическом отделении Государственного 
онкологического института в связи с повторными лапаротомиями, произведенными по 
поводу опухолей и в связи с другими показаниями.
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Thoracic Surgery in the Elderly: 
Rewiev of 100 Cases

J .  Zapatero , L . Madrigal, J .  Lago , B . B aschwitz, R . P e n a l v e r

and J .  Candelas

D e p a r tm e n t  o f  T h o ra c ic  S u rg e ry , H o s p i ta l  R a m ó n  a n d  C a ja l,
C a r re te ra  d e  C o lm en a r K m . 9 ,100 , 28034 M A D R ID , S P A IN

(R e c e iv e d : M a y  26, 1989)

O ne h u n d re d  cases s u rg ic a lly  in te rv e n e d  d u e  to  th o ra c ic  p a th o lo g y  b e tw e e n  
1977 a n d  1986 w ere  s tu d ie d . T h e  a g e s  w e re  e q u a l  to  o r  h ig h e r  t h a n  70 y e a rs . 
M e a n  a g e  w a s  73.13 y e a rs  (7 0 -9 1 ) . I n  70 c a se s  a  n e o p la s tic  a e tio lo g y  e x is te d  
(7 8 .6 7 %  o f  p r im a ry  b ro n c h ia l c a rc in o m a ) , w h ile  in  th e  o th e r  30 c a se s  t h e  c a u se  
w a s  n o t  n e o p la s tic . I n  th e se  c a se s  w i th  a  h ig h  o p e ra t iv e  r isk , a  d e ta i le d  s y s te m a t ic  
s t u d y  b e fo re  su rg e ry  is  re c o m m e n d e d , w h ic h  sh o u ld  b e  t r e a te d  in  t h e  m o s t  c o n ­
s e r v a t iv e  p o ss ib le  w ay . A lth o u g h  th e  c o m p lic a t io n  r a te  w as  h ig h e r  t h a n  th e  
a v e ra g e  in  o th e r  g ro u p s  (p <  0 .0 6 ), m o r ta l i t y  w a s  o n ly  4 % , b e in g  r e la te d ,  t o  a  
g r e a te r  o r  le s se r  e x te n t—, to  th e  s u r g e ry  (p  <  0 .05 ). I n  th e  ca se s  d ia g n o s e d  a s  
b ro n c h ia l  c a rc in o m a , a  2 -y e a r s u r v iv a l  w a s  o b ta in e d  in  6 6 .4 % , 3 y e a r s  in  4 9 .8 %  
a n d  6 y e a r s  in  2 5 ,7 % , c o n c lu d in g  t h a t  a n  a g e  e q u a l  to ,  o r  h ig h e r  t h a n ,  70 y e a r s  
d o e s  n o t  r e p r e s e n t  a n y  c o n tr a in d ic a t io n  fo r  th o r a c ic  su rg e ry .

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.

I t  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 Ramón 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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T a b l e  1

Neoplastic series (Group I  )

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 ham artoma 1 1.42

T a b l e  2

N  on-neoplastic series (  Group I I  )

Oases %

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 I) and in the remaining 30 cases for a non-oncological one (Group II). 
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, 1 to breast cancer, 1 to thyroid gland cancer 
and 1 to a lower limb osteogenic sarcoma) (Table 1). In Group II pulmonary 
hydatidosis predominated, followed by spontaneous pneumothorax not resolved 
by conservative management (Table 2). I t should be pointed out that 30 
patients (42.85%) from Group I and 10 (33.3%) from Group II had some 
added pathology, mainly as COPD or gastroduodenal ulcer (Table 3).

The approach most frequently used in Group I was the posterolateral 
thoracotomy, the same as in Group II, but also in the latter axillar thoracotomy 
was used in an almost similar proportion (Table 4).
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T a b l e  3

Added pathology

Group I
Oases % Cases

Group II

%

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
Interm ittent claudication 1 1.42 — —

T a b l e  4

Surgical approach

Group I Group П

Cases % Cases %

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 I I  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 FEVl with a perfusion scanning 
with tecnetium-99) and an additional study of the oncological cases with CT
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T a b l e  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

T a b l e  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 I (p <  0.05), that is, in 14 patients in Group I 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 II, 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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T a b l e  7 

Complications

Group I Group II
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 l 3.33
Pneumothorax 2 2.85 1 3.33
Renal failure 1 1.42 l 3.33
Gastric bleeding 1 1.42 1 3.33
Haemothorax 1 1.42 — —
Bronchial fistula 1 1.42 — —
Haemoptysis 1 1.42 — —

An overall mortality of 4 cases (4%) was registered. Three of them were 
in Group I and one in Group II. 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 3 years in a patient operated

F i g . 1. A c tu a l  s u rv iv a l in  p a t i e n ts  o p e r a te d  fo r  lu n g  c a n c e r  o v e r  70  y e a rs
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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 Fällen
J . Z a p a t e r o , L . M a d r ig a l , J . L a g o , B . B a s c h w it z , T . P e n a l v e r  

u n d  J . Ca n d e l a s

U ntersucht w urden die D aten  von 100 P atien ten , bei denen in  den Jah ren  zwi­
schen 1977 und 1986 ein thoraxchirurgischer E ingriff sta ttfand . Die P a tien ten  w aren 
70 Jah re  alt, oder älter (D urchschnittsalter 73,13 Jah re , 70-91 Jahre). In  70% der Fälle 
w urde der E ingriff wegen einer tum orosén K ran k h e it vorgenommen (in 78,5% der Fälle 
prim äres Bronchuskarzinom ) während in  den restlichen 30 Fällen eine n ich t tum orosé 
K rankheit vorlag. In  diesen, m it ernstem  O perationsrisiko verbundenen Fällen  em pfiehlt 
es sich eine ausführliche, system atische U ntersuchung  durchzuführen und  die am  kon­
servativste Lösung zu wählen. Obwohl die P ropo rtion  der K om plikationen höher, als 
der D urchschnitt in  der übrigen Gruppen lag (P <  0,05) betrug die M ortalitä t vom  Maß 
des chirurgischen Eingriffs abhängig nu r 4%  (P  <  0,05). In  den Fällen m it Bronchus­
karzinom  betrug das 2jährige Überleben 66,4% , das 3jährige 49,8% und das 5jährige 
25,7% , woraus zu folgern ist, daß das A lter von  70 Jahren  oder m ehr, keine K o n tra ­
indikation  eines thoraxchirurgischen Eingriffs bedeutet.

Грудная хирургия у пожилых больных в связи с 100 случаями

3 . ЗАПАТЕРО, Л . МАДРИГАЛ, Я. ЛАГО, Б . БАШ ВИТЦ, Т. П ЕН А Л ВЕР и Я . КАНДЕЛАС

Авторы изучили данные 100 таких больных, которым в период 1977— 19S6 гг. было 
произведено хирургическое вмешательство на органах грудной клетки. Возраст больных 
был старше 70 лет. Средний возраст составлял 73,13 г. (от 70 до 91 г.). В 70% случаев 
хирургическое вмешательство производилось по поводу опухолевого заболевания (среди 
них в 78,5% была карцинома бронхов), в остальных 30 случаях заболевание не было опу­
холевым. В этих случаях с высоким риском в случае хирургического вмешательства реко­
мендуется серьезное, детальное предоперационное систематическое обследование, причем 
надо выбирать по возможности наиболее консервативные способы. Хотя процент ослож­
нений был выше среднего по сравнению с другими группами (Р <  0,05), смертность до­
стигла только 4% , в зависимости от тяжести хирургического вмешательства (Р <  0,05). 
Выживание при бронхокарциномах в 66,4% составила 2 года, в 49,8% три года и в 25,7% 
пять лет, из чего можно сделать вывод, что возраст от 70 лет и старше не является противо­
показанием для проведения оперативных вмешательств на органах грудной клетки.

Acta Chirurgica Eungarica 31, 1990



Acta Chirurgica Hungarica, 31 (3), pp. 235— 237 (1990)

Trans vaginal Operation of the Stein-Leventhal 
Syndrome: Description of a New Operative
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The vaginal operation o f the  S tein-Leventhal syndrom e is presented. 
The procedure is described. In  com parison to  the  abdom inal operation, th e  new 
technique has the  following advantages: shorter du ration  of the  operation, no 
scar due to  laparotom y, sm aller peritoneal wound, and less severe traum a.

Adore than fifty years ago, Stein and Leven thai [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.
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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 . W e i s e , B .  B e b n o t h , B . B e r n o t h , D. M ü u l n ic k k l  und S. G a r d o

Beschrieben wird die vaginale O peration des STEIN -LEV EN TH A L-Syndrom s. 
Die Vorteile der neuen Technik im  Vergleich zur abdom inalen O peration sind wie folgt: 
K ürzere O perationsdauer, keine laparoskopische Narbe, kleinerer peritonealer Schnitt 
und milderes Traum a.

Трансвагинальная операция синдрома Штейн— Левенталя: 
описание нового оперативного метода

В. ВАЙЗЕ, Е. БЕ РН О Т, Б . БЕРН О Т, Д . М Ю ЛЬНИКЕЛЬ и С. ГАРДО

Авторы описывают в статье вагинальную  операцию синдрома Ш тейна—Леванталя, 
подробно знакомят с этим способом. Н овая техника имеет следующие преимущества по 
сравнению с брюшной операцией: операционное время короче, отсутствие лапароскопи­
ческого рубца, меньше размер перитонеального сечения и травма слабее.
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Inflammatory Pseudotumour of the Liver
F. J ak ab1, I. Sugár1, Sarolta Sági2, L. Mezei2,

Gy . H orváth and J. F aller1

1 D e p a rtm e n t o f  Surgery , Sem m elw eis U n iv e rs ity  M edical School and  2 D e p a rtm e n t o f 
R adiology, J á n o s  H o sp ita l, H -1125 B u d ap est, D iósárok  ú t  1, an d  3 D e p a rtm e n t o f 
C en tra l R adio log ical D iagnosis, N a tio n a l In s ti tu te  o f V ascu la r S urgery , H -1122 B u d ap est,

V áro sm ajo r u. 68, H u n g a ry

(R eceived : J u ly  27, 1989)

In  v iew  o f  th e ir  ow n case, au th o rs  rev iew  th e  d iagnostic  an d  clin ical 
ch a rac te ris tic s  o f  th e  in f la m m a to ry  “p seu d o tu m o u rs”  o f  th e  liver. T h ey  s ta te  
th a t  th is  liver d isease is im p o r ta n t fro m  th e  d iffe ren tia l d iagnostic  p o in t o f  view .

T he in f la m m a to ry  p seu d o tu m o u rs  should he  basica lly  d iffe ren tia ted  from  
m a lig n an t tu m o u rs  in  w h ich  th e  im aging  p ro ced u res an d  th e ir  re p e tit io n  a re  
sign ifican t.

A u th o rs  rev iew  th e ir  case  in  connection  w ith  13 cases collected fro m  th e  
li te ra tu re .

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 János 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 (30.2 x 103/mm3), 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: 6ГО, AP: 247U). Abdominal sonography verified (Fig. 1) 
stone of the gallbladder, and indicated a space-reducing process, 10 cm in dia-

4* Acta Chirurgica Hungarica 31, 1990
Akadémiai Kiadó, Budapest



240 F. Jakab et al.: Inflammatory pseudotumour of the liver

F i g . 1. Sonogram  (0 6 , ] ,  1 9 8 8 ) . O n th e  bo rd er o f th e  tw o  lobes, an te r io r  to  th e  gallb ladder, 
b u t  m a in ly  in  th e  r ig h t lobe, a n  inhom ogeneous region, a b o u t 10 cm  in  d iam e te r con tain ing  
a lso  n o t  d is tin c tly  d iffe ren tiab le  cystose p a r ts  can  be  seen. A  som ew hat la rg e r th a n  norm al 

th ick-w alled  g a llb lad d er w ith  several echodense s tru c tu re s  and  aco u stic  shadow s

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

Acta Chirurgica Hungarica 31, 1990



F. Jakab el al.: Inflammatory pseudotumour of the liver 241

F ig . 2. CT (09, 1, 1988). Follow ing a d m in is tra tio n  o f  c o n tra s t m edium , in  th e  h e p a tic  
lobe a  d e fin ite  echodensity  o f  th e  m arg in a l reg io n  o f  a n  inhom ogeneous a rea , 10 cm  in  
d iam ete r , v isualized  also b y  X -rays, ap p ea rs , w ith  several cy sto se  regions o f  a  d ia m e te r  
o f  0 .5 -3  cm  show ing  no u p tak e  o f  c o n tra s t m a te ria l. T he g a llb ladder is d is tended , w ith  a

th ick en ed  w all

F ig . 3. A b d o m in a l a o rto g rap h y  -f- selective celiac an g io g rap h y  (05, 2, 1988). V ary in g  
celiac b ran ch es . I n  th e  ab o u t 4 -5  cm  reg ion  be tw een  th e  tw o  lobes th ere  is an  ir re g u la r  
a r te r ia l v a sc u la r reg ion  as well as a  p ro tra c te d  p a ren ch y m a to u s  phase  as com pared  to  th e

en v iro n m en t
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F i g . 4. Sonogram  (14, 06, 1988). T he change ea rlie r  described in  th e  h e p a r  c a n n o t b e  
visualized . T he m ore  de lica te  ga llb ladder show s signs ch arac te ris tic  o f  cho le lith iasis

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 pseudo tumour 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). I t  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 pseudo tumour produced obstructive jaundice as
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T a b l e  1

Inflammatory pseudotumours of the liver (1953—1988)

Author Symptoms Solitary of multiple Site Size, cm Treatment Outcome

Pack, Baker, 1963 fever and loss of weight solitary r. lobe 26x13 lobectomy recovery

H aith , 1904 fever, icterus, loss of 
weight

solitary porta hepatis 3 pancreatoduodenect. malabsorption

H ertzer, 1971 fever, icterus, loss solitary porta  hepatis ?? biopsy port, hepatis 
hy-pertension

Someren, 1978 fever solitary r. lobe 16x22 lobectomy recovered

Painean, 1983 fever, loss of weight, 
hyperglobulinaemia

solitary r. lobe 7 lobectomy recovered

Chen, 1978 fever, loss of weight solitary r. lobe 6 marginal excision, biopsy recovered

Heneghan, 1984 pain, resistance solitary r. lobe ?? liver transplantation recovered

A nthony, 1. pain solitary r. lobe 9 lobectomy recovered
Telesighe, 1986, 2. fever, loss of weight multiple r. lobe 11 biopsy recovered

5 eases 3. pain solitary r. lobe 6 marginal recovered
4. in term itten t icterus multiple ? ? biopsy recovered
6. fever, pain, icterus multiple ? ? biopsy recovered

Kessler, 1988 fever, pain solitary r. lobe 8 biopsy recovered

.Takab, 1988 pain, subfebrility solitary hilus hepatis 10 conservative 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.

I t 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, 
(ii) 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) I t 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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Entzündlicher Pseudotumor in der Leber
F . J a k a b , I . Sú g á s , Sa r o l t a  Sá g i, L. Me z e i , G y . H o r v á th  und J .  F a l l e r

A n h an d  eines e igenen F a lle s  w erden die d iag n o s tisch en  un d  k lin ischen E ig en ­
tü m lich k e iten  der en tzünd lichen  «Pseudotum oren» d e r L eb er ü b e rb lick t. D er K ra n k h e it 
w ird  eine d ifferen tia ld iagnostische  B edeu tung  beigem essen. D ie en tzünd lichen  P seu d o ­
tu m o re n  m üssen  v o n  den  m alig n en  T um oren  g ru nd legend  d ifferenziert w erden . V on 
d ifferen tia l d iagnostischem  S ta n d p u n k t is t den A bb ild u n g sv erfah ren  un d  ih re r W ieder­
ho lung  eine d iffe ren tia ld iagnostische  B edeu tung  beizum essen. Im  Z usam m enhang  m it 
den  au s  d e r  L ite ra tu r  gesam m elten  13 Fällen  w ird  d e r eigene F a ll dargeste llt.

Воспалительный псевдотумор в печени
Ф. ЯКАВ, и . ШУГАР, Ш. ШАГИ, Л. МЕЗЕИ, Д. ХОРВАТ и Й. ФАЛЛЕР

Авторы рассматривают диагностику и клинические особенности воспалительных 
«псевдотуморов» печени на основании изучения собственного опыта. Они установили, что 
при этом заболевании имеет значение дифференциальная диагностика.

Воспалительные псевдотуморы в основном надо отграничить от злокачественных 
опухолей. Важную роль играют методы, дающие изображение, с точки зрения дифферен­
циальной диагностики имеют значение повторные исследования с их помощью.

Авторы описывают собственные наблюдения вместе с 13 случаями, найденными ими 
в международной литературе.
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Changes in Hepatic Blood Flow 
in Jaundice Due to Hilar Carcinomas, 

the So-called Klatskin Tumours
F . J a k a b1, T . H er n á d i2 and I .  Sugár1

1 D e p a rtm e n t o f  S u rgery , Sem m elw eis U n iv e rs ity  M edical School, H-1125 B u d ap est, 
D iósárok  ú t  1 an d  d e p a r t m e n t  o f  R adio logy , Sem m elw eis U n iv e rs ity  M edical School, 

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

(R eceived: J u ly  27, 1989)

T he h e p a tic  c ircu la tio n  o f  p a tie n ts  w ith  h ila r  ca rc in o m a  and  ic te ru s  w as 
s tu d ied  b y  iso to p e  tech n iq u e . A  m ark ed  a lte rn a tio n  in  b lood  flow  w as observed , 
th a t  is th a t  th e  ra t io  o f  th e  c ircu la tion  o f  th e  h ep a tic  a r te ry  an d  th e  p o rta l v e in  
becam e b a lanced . B y  elim ination  o f  th e  ic te ru s , th e  h e p a tic  c ircu la tion  norm alized . 
T h is allow ed th e  conclusion  th a t  th e  change in  b lood flow  m u s t h av e  ra th e r  been  
due to  th e  m ech an ica l ic te ru s  an d  th e  in creased  p ressu re  o f  th e  bile d u c t th a n  to  
th e  tu m o ro u s  in f il tra t io n  an d  there fo re  th e  earlies t possib le e lim ination  o f  th e  
ic te ru s is u rg e n tly  in d ica ted .

D a ta  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]. I t 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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T a b l e  1

Data of Klatskin tumour patients on the ratio of the hepatic arterial 
and portal venous flow

No. Age
Serum bilirubin level 
before after 

decompression

Ratio of hepatic 
arterial and portal 

venous flow, %
Mode of 

decompression

l . 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. PT D  =  percutaneous hepatic drainage; ITD  =  in tra ­
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 II. 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 MBq (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 1 s frames 
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

F i g . 1. H ep a tic  flow  m easu rem en t o f  a  K la ts k in  tu m o u r p a tie n t before  decom pression. 
S e ru m  b ilirub in  level: 320 m m ol/1 ; th e  r a t io  o f  h e p a tic  a rte ria l (A .H .) an d  p o rta l venous

(V .P.) flow s: 54 : 46%

hepar

aorta

time

F i g . 2. H ep a tic  flow  m easu rem en t o f  th e  sam e K la tsk in  tu m o u r p a tie n t a f te r  deco m ­
p ression  and  desic te riza tion . Serum  b ilirub in  level : 44 m m ol/1 ; th e  ra t io  o f  h ep a tic  a r te r ia l 

(A .H .) an d  p o r ta l v en o u s (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 133Xe 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. I t 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).

F i g . 3. T he effect o f  th e  o b s tru c tio n  o f th e  choledochous d u c t, i.e. o f  th e  increased b iliary  
p ressu re  on  h ep a tic  c irc u la tio n  in  dog. Pß: b ilia ry  pressu re ; HA: change in  h epa tic  
a r te r ia l  flow ; HBF: ch an g e  o f  to ta l  hepa tic  b lood  flow ; PV: change  in  po rta l 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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Änderungen des Leberkreislaufes bei durch Hilus-Karzinome, 
sog. Klatskin-Tumoren verursachter Gelbsucht

F . J ak a b , T. H e r n á d i u n d  I . S ugár

D er L eb erk re is lau f der a n  H ilu sk a rz in o m  oder Ik te ru s  leidenden P a tie n te n  w u rd e  
m it d e r  Iso to p -T ech n ik  u n te rsu ch t. D ie b eo b ach te te , b ed eu ten d e  K re is lau fa lte ra tio n  lag  
da rin , d aß  die P ro p o r tio n  d e r Z irk u la tio n  der A. h ep a tica /V . p o rtae  sich  ausg le ich te . 
N ach  B eh eb u n g  des Ik te ru s  h a t  sich  d e r  L eb erk re is lau f no rm alisiert. D a rau s  w ird  ge­
fo lgert, d a ß  fü r  K re is lau fän d eru n g  w ah rschein lich  n ic h t die tum orosé In f iltra t io n , so n ­
d e rn  d e r m echan ische  Ik te ru s  un d  d ie  D ru ck erh ö h u n g  in  d en  G allenw egen v e ra n tw o rtlic h  
sind , w eshalb  die je  frü h e re  B ehebung  d es Ik te ru s  d rin g en d  ind iz ie rt ist.

Изменения печеночного кровообращения при желтухе, 
вызванной раком корня легкого (т. н. опухоли Клацкина)

Ф. ЯКАВ, Т. ХЕРНАДИ и И. ШУГАР

С помощью изотопной техники авторы изучали кровообращение в печени у ж елтуш ­
ных больных с карциномой корня легких. Они отметили значительное изменение крово­
обращения, а именно — выравнивание пропорции кровообращения печеночная артери я/ 
портальная вена. С исчезновением ж елтухи  кровообращение печени нормализовалось. 
На этом основании они делают вывод, что причиной изменения кровообращения является, 
вероятно, не опухолевая инфильтрация, а механическая ж елтуха, повышение давления 
в желчных путях, вследствие чего обоснованным является срочное устранение ж елтухи .
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The Influence of Clinical 
and Histopatliological Characteristics 
upon Survival in Melanoma Patients

L . L u k á c s

1st D e p a rtm e n t o f  S urgery , U n iv e rs ity  M edical School, P écs, H -7643 Pécs, If jú ság  ú . 13,
H u n g a ry

(R eceived : A ugust 24, 1989)

T he c lin ica l an d  h is topatho log ica l fe a tu re s  o f  m e lanom a w ere se lec ted  
w hich  m a y  h av e  a n  effect u p o n  th e  б-y ea r-su rv iv a l o f  m e lanom a p a tien ts , a n d  
serve  as p ro g n o stic  fac to rs . 166 p a tie n ts  w ith  cu tan e o u s  m a lig n an t m e lan o m a  
w ere ana ly sed  an d  follow ed u p  fo r 5 y ea rs  a t  leas t, d u rin g  th e  period  1967-1982. 
T he d e p th  o f  invasion , tu m o u r th ickness, th e  p resence  o f  exu lce ra tion  an d  th e  
clin icopatho log ica l ty p e  o f  th e  p rim a ry  tu m o u r re la te d  to  com plex ion  h av e  b een  
found  re liab le  p ro g n o s tic a to rs  in  o rder to  p re d ic t fu r th e r  ou tcom e in  te rm s  o f  
m in im al an d  possib le б-year-su rv ival ca lcu la ted  b y  th e  life tab le  m ethod . T he  
a n a to m ica l s ite  o f  p r im a ry  tu m o u rs  g ives a  clue to  th e  possib le ly m p h a tic  
d ra inage  an d , ad d ed  to  o th e r re lev an t fa c to rs  m en tio n ed  above, is also he lp fu l 
in  th e  p lan n in g  o f  su rg ica l in te rven tion . C onsidering  m easu rab le  p ro g n o stic  
fa c to rs  o f  a  g re a t significance upon su rv iv a l, r a th e r  a d d itio n a l elective ly m p h  
node d issec tion  com bined  w ith  a d ju v a n t t r e a tm e n t th a n  increased  local su rg e ry  
a re  advised .

I  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. I t 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 ^S E  was calculated by means of the Greenwood-equation [5]. For the 
assessment of significance in the difference between comparable groups the 
C/ti-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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T a b le  1

Effect of duration of pre-existing naevi upon the 5-year-survival in  M M  cases
(n  -  109)

Duration of “precursor” 
naevi (yrs) No.

5-year-survival

No. %

1 y e a r 12 3 25
1 -2  y rs 18 7 39
2 -5  y rs 64 48 76
> 5  y rs 15 14 93.3

T a b le  2

Effect of age upon survival in  melanoma patients 
(n  =  165 )

Age (yrs) No. of patients
5-year-survivors

No. %

10-20 3 3 100
2 0 -3 0 и 4 36
3 0 -4 0 12 6 50
4 0 -5 0 38 19 50
5 0 -6 0 41 15 37
6 0 -7 0 57 20 64
7 0 -8 0 21 17 80
8 0 -9 0 1
9 0 < 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 II-III) 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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Ta b le  3

Effect of the clinicopathological type of the prim ary tumour upon survival
(n  =  160*)

Clinicopathological
type No. of cases —

5-year-survivors 

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 w ith unknown primaries.

F i g . 1. M elanom as regard less o f  c lin icopatho log ica l ty p e , un til th e y  in f il tra te  su p e r­
fic ia lly , th e  cure r a te  an d  su rv iv a l a re  fav o u rab le  (C lark I  +  I I  +  I I I ) .  H ow ever, w hen  
th e y  s t a r t  in f iltra tiv e  g ro w th  a n d  reach  b ey o n d  C lark  levels IV  an d  V , th e  5 -year-su rv iva l

r a te  w ill be s ig n ifican tly  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 -_\z 6%; p <  0.0005) than tumours 
without exulceration. The depth of invasion in the exulcerated tumours was 
Clark II  in 6 cases, Clark III 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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T a b l e  4

M ean survival w ithin the follow-up period** and cumulative 5-year-survival according 
to anatomical location of prim aries fn  =  160*)

Body region No. Mean survival 
(JIS)

Cumulative
5-year-survival

U pper and lower 
limbs 63 3.5 65.4±6

Trunk 63 2.5 37 ± 4
Head-neck 17 2.9 51.6±2
Other 22 3.2 5 4 ± 2

* 5 unknown primaries; ** for 5 years.

F i g . 2 . C u m ula tive  5 -year-su rv ival acco rd in g  to  gross clinical stages. O nly  a b o u t one- 
th ird  o f s tage  I I  cases reach  th e  б-year-su rv iv a l lim it follow ing excision an d  th e ra p e u tic  
reg ional ly m p h  node d issection , w hile a ll cases w ith  d is ta n t m é tasta sés  w ill d ie  a t  le a s t

a f te r  3 y ea rs

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 I vs stage II), 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 I  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 II-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 Überleben bei an Melanom leidenden Patienten

L . L u k á c s

In  der A rb e it sin d  jen e  ausgew äh lten  k lin ischen  u n d  h is to p a th o lo g isch en  F a k to re n  
des M elanom s zu sam m en g efaß t, die au f  das ö jah res  Ü b e rleb en  eine W irk u n g  au süben  
k ö n n en  un d  dem zufolge a u c h  a ls prognostische F a k to re n  zu  b ew erten  sind. Z w ischen 
1967 u n d  1982 erfo lg te  d ie  A naly se  von  166, a n  m a lig n em  H au tm e lan o m  leidenden  
P a tie n te n , w äh rend  sich  d ie  F o llow -up  U n te rsu ch u n g en  a u f  m in d esten s  5 J a h re  e rs tre c k ­
ten . T iefe der T u m o rin v asio n , D icke des P rim ä rtu m o rs , ev en tu e lle  E x u lze ra tio n , fe rn er 
d e r k lin ikopatho log ische  T y p  des P rim ä rtu m o rs  in  H in b lick  a u f  d en  K om plex  des P a tie n ­
te n  w a ren  jene zu v erläß lich en  p rognostischen  F a k to re n , m it  den en  das w eitere  Schicksal 
des P a tie n te n  — m it dem , d e r  «life tab le  »-M ethode gem äß  k a lk u lie r ten  m in im alen  und  
w ahrschein lichen  ö jah res  Ü b erleb en  c h a rak te ris ie r t — v o rau sg esag t w erden  k o n n te . 
D ie ana tom ische  L o k a lisa tio n  des P rim ä rtu m o rs  b ie te t  e inen  g u ten  S tü tz p u n k t zu r 
B eu rte ilu n g  der m ög lichen  L ym p h ab le itu n g , deren  K e n n tn is , m its a m t d en  oben  ange­
fü h r te n  F a k to re n  bei d e r  P la n u n g  des ch iru rg ischen  E in g riffs  ebenfalls eine n ü tz liche  
H ilfe b ie te t. A n s ta t t  d e r  S te ig e ru n g  d e r R a d ik a litä t des lo k a len  ch iru rg ischen  E ingriffs , 
w ird  eher d ie m it e lek tiv e r reg iona le r L y m p h k n o ten d issek tio n  u n d  a d ju v a n te r  B eh an d ­
lu n g  k o m bin ie rte  E xz is ion  em pfohlen .

Влияние, оказываемое на выживание больных с меланомой 
клиническими и гистопатологическими характеристиками

Л. ЛУКАЧ

Автор попытался выделить среди клинических и гистопатологических характер­
истик меланомы те из них, которые могут оказывать влияние на 5-летнее выживание и, 
таким образом, могут оцениваться как  прогностические факторы. Он провел анализ дан­
ных 165 страдавших меланомой кож и  больных в период 1967—1982 гг., состояние кото­
рых он контролировал, по крайней мере, в течение пяти лет. Глубина проникновения 
тумора, толщина первичной опухоли, факт изъязвления, а такж е клинико-патологический 
тип первичной опухоли были теми надежными прогностическими факторами в аспекте 
комплекса больного, с помощью которых можно предсказать дальнейшую судьбу боль­
ного — характеризуя минимальным и вероятностным 5-летним выживанием, высчитанным 
методом «life table». Анатомическое расположение первичной опухоли дает хорошую точку 
опоры для  оценки возможного лимфатического оттока, что, вместе с вышеперечисленными 
факторами, такж е полезно при планировании хирургического вмешательства. При знании 
статистически значимо влияю щ их на выживание прогностических факторов, автор реко­
мендует в первую очередь иссечение элективного регионального лимфатического узла 
в комбинации с диссекцией и адъювантной терапией, для  повышения радикальности 
локального хирургического вмешательства.
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Study of the Endotoxin Sensitivity 
of Pregnant Rats and their Fetuses

G y . S z ő c s1’3, T e r é z  C s o r d á s 2 an d  L .  B e r t ó k 1

1 D e p a rtm e n t o f  R a d ia tio n  a n d  Iso to p e  A pp lica tion , “ F red e ric  Jo ilo t-C u rie”  N a tio n a l 
R esea rch  In s ti tu te  o f R ad io b io lo g y  an d  R ad iohyg iene , H -1221 B u d ap est, P e n tz  K . u . 5 
an d  2 1st D e p a rtm e n t o f O b ste tric s  an d  G ynaecology, Já n o s  H o sp ita l, H -1125 B u d ap est,

D iósárok  ú t  1, H u n g a ry

(R eceived : N ovem ber 27, 1989)

T he en d o to x in  se n s itiv ity  o f  p re g n a n t ra ts  an d  th e ir  fe tu ses  w as stu d ied  
an d  th e  follow ing conclusions w ere d raw n:

1. In  th e  th i rd  tr im e s te r  th e  fe tus-dam ag ing  effect o f  en d o to x in  also  involves 
considerab le  d am age  to  th e  m o th e r  w hich o ften  ends w ith  th e  m o th e r ’s d e a th  
(in th is  ex perim en t in  40%  o f  th e  cases).

2. The en d o to x in  se n s itiv ity  o f  th e  fetuses o f  one m o th e r is re la tiv e ly  th e
sam e.

3. W ith in  th e  race-specific  ran g e  th e  endo tox in  se n s itiv ity  o f  a  g iven  p o p u la ­
tio n  o f p reg n an t r a t s  la rg e ly  varies accord ing  to  th e  in d iv id u a l sen s itiv ity .

4. T here is n o  “ th resh o ld  dose”  w hich  w ould kill each  fe tu s an d  w ould  n o t 
k ill a n y  o f  th e  m o th e rs .

B ased  also  o n  l i te ra ry  d a ta , i t  is concluded th a t  th e  effec t o f  en d o to x in  
causing  fe ta l d e a th  is m ed ia ted  b y  h u m o ra l fac to rs  released  fro m  th e  m o th e r’s 
o rgan ism , and  fe ta l d e a th  is p rim a rily  due to  anoxia.

Introduction

I t  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 ?

• Is there an endotoxin “threshold dose” which would kill each fetus 
but would not kill any of the mothers ?

3 P e rm a n e n t add ress: D e p a rtm e n t o f  O bstetrics an d  G ynaecology, B u g á t P á l 
H o sp ita l, G yöngyös. P re sen tly , scho larsh ip -ho lder o f  th e  H u n g a rian  A cadem y  o f  Sciences 
in  th e  f i rs t  In s titu te .
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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, Gödöllő) 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.

T a b l e  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

1 ml/animal
Deaths Survival

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 m others 127
in 16 live m others — 178
in 3 live m others 14 17
in 6 live m others 63 —
Total 67 + 322 =  389
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T a b l e  2

The effect of increasing doses of endotoxin on pregnant rats 
(  experiment В  )

MOTHEBS

Group Endotoxin 
(no. of animals) treatment mg/animal

Maternal
death survival

Distribution of surviving 
mothers according to 

their fetuses’ behaviour
Fetal

Fetal death survival
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) 1.0 4 1 — — 1
7. (5) 1.2 4 1 1 — —
8. (5) 1.6 4 1 1 — —
9. (5) 2.0 6 — — — —

10. (5) 3.0 6 — — — —

Total 33 17 5 1 11

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 (a total 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 В 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.

I t  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. I t 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 В 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.
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Untersuchung der Endotoxinempfindlichkeit von trächtigen Ratten
und ihrer Früchte

G y . Szőcs, T e r é z  Cs o r d á s  und L. B e r t ó k

Im  L aufe d e r U n tersuchung  d e r E nd o to x in em p fin d lich k e it tr ä c h tig e r  R a t t e n  u n d  
ih re r  F rü c h te  w urde  folgendes fes tg este llt: 1. D as E n d o to x in  e n tf a lte t  eine f ru c h ts c h ä ­
d igende  W irkung  im  «dritten  T rim ester»  n u r  d u rch  die w esen tliche  S chäd igung  der 
M u tte r , w äh renddessen  m eistens au ch  d ie  M u tte r e ingeht (im  d a rg es te llten  M a te ria l 
b e tru g  diese P ro zen tzh a l 40% ); die F rü c h te  e iner M u tte r v e rfü g en  ü b er eine re la tiv  
id en tisch e  E ndo to x in em p fin d lich k e it; 3. eine gegebene trä c h tig e  P o p u la tio n  re a g ie r t 
u n te r  W irkung  e iner gegebenen E n d o to x in d o sis  — innerhalb  d e r, d ie  Spezies c h a ra k ­
te ris ie ren d en  E m p fin d lich k e it — d er ind iv id u e llen  E m p fin d lich k e it en tsp rech en d  m it  
w esen tlichen  U n tersch ieden ; 4. es e x is tie r t ke ine  derartige  «Schwellendosis», d ie  s ä m t­
liche  F rü c h te , dagegen  ab er keine einzige M u tte r  tö te n  w ürde. U n te r  B erü ck sich tig u n g  
d e r  erz ie lten  E rgebnisse  un d  der L ite ra tu rd a te n  w erden die K o n seq u en zen  gezogen, d a ß  
d ie  d ie  n eona ta le  S te rb lich k e it der bak te rie llen  E ndo tox ine  v e ru rsach en d e  W irk u n g  im  
m ü tte r lic h e n  O rganism us d u rch  die u n te r  E n d o tox inw irkung  fre iw erd en d en  M ed ia to ren  
re a lis ie r t w ird  u n d  in  e rs te r  L inie die F o lge  d e r  A noxie is t; d e r  P ro zeß , in  d em  d a s  in  
d e n  fö ta len  K re is lau f even tue ll ü b e r tre te n d e  bak terie lle  E n d o to x in  keine w esen tliche  
R o lle  sp ielt, se tz t sich  auch  n ach  d e r E lim in ie ru n g  des E n d o to x in s  fo r t.

Исследование чувствительности к эндотоксину беременных крыс
и их плодов

Д. СЁЧ, Т. ЧОРДАШ и Л. ВЕРТОК

Исследуя чувствительность беременных крыс и их плодов к  эндотоксину, авторы 
сделали следующие выводы: 1. эндотоксин оказывает повреждающее действие на плод 
в «третьем триместре» только через значительное повреждение матери, причем по ходу 
этого часто (в данных экспериментах в 40% ) погибает и мать; 2. плоды одной матери имеют 
почти одинаковую чувствительность к  эндотоксину; 3. данная популяция беременных 
ж ивотны х реагирует на данную дозу эндотоксина — в рамках характерной для  данного 
вида чувствительности — весьма различно, соответственно индивидуальной чувствитель­
ности; 4. не существует такой «пороговой дозы», которая была бы смертельна дгя всех 
плодов и не убила бы ни одной матери. Сравнив свои результаты с литературными дан ­
ными, авторы пришли к  выводу, что действие бактериальных эндотоксинов, вызывающее 
гибель плодов, осуществляется через медиаторы, высвобождающиеся в организме матери 
под воздействием эндотоксина, и является в первую очередь результатом аноксии; этот 
процесс продолжается и после элиминации эндотоксина, и бактериальный эндотоксин, 
если он попал в кровообращение плода, не играет существенной роли.
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The Role of C a2+ Level 
in Liver Transplantation

F . J ak a b1, Z. R á t h , A . Záborszky2, I .  Sugár1 and  M. B örzsöny3

1 C hair o f  Surgery , Sem m elw eis U n iv e rs ity  M edical School, H -1125 B udapest, D ió s­
á ro k  u. 1., 2 3 rd  D e p a r tm e n t o f Surgery , Sem m elw eis U n iv e rs ity  M edical School, H -1096 
B u d ap est, N a g y v á ra d  té r  1 an d  3  D e p a rtm e n t o f  M orphology, N a tio n a l In s t i tu te  fo r 

P u b lic  H ea lth , H -1097 B u d ap est, G yáli ú t  26, H u n g a ry

(R eceived: S ep tem b er 13, 1989)

D u rin g  o rth o to p ic  liver tr a n sp la n ta tio n  Ca2+ assessm en t was m ade in  th e  
rec ircu la tio n  p h ase  an d  th e  u lt ra s tru c tu ra l  changes in  th e  liver were stu d ied . I t  
w as e stab lished  th a t  th e  Ca2+ level decreased  p rog ressively . The Ca2+ level in  
th e  h ep a tic  v e in  w as low er th a n  th e  a r te r ia l value. T he E M  stud ies perfo rm ed  in  
th e  rec ircu la tio n  phase  d id  n o t rev ea l a n y  ce llu lar d am ag e , on ly  th e  sw elling o f  
th e  m ito ch o n d ria  w as strik ing . B ased  on  th e  re su lts , th e  question  w as ra ised  
w h e th e r Ca2+ c a n  h ave  a  p rognostic  ro le in  assessing th e  v iab ility  o f th e  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. I t 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

T a b l e  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

Fem oral artery 1.0470 1.0175 0.8411 0.8311 0.7629 0.7784
zb zb zb zb zb zb

0.0841 0.0965 0.0983 0.1239 0.0986 0.1674

H epatic  vein 1.0250 0.9836 _ _ 0.7259 0.7433
zb i it zb

0 . 1 0 0 2 0.0951 0.0853 0.0834

No. =  3 Sham-operated

Fem oral artery 1.044 1.041 1.042 1.047 1.043 1.039
db zb i it it zb

0 . 1 1 2 0.1231 0.1096 0.1311 0.1219 0.1198

H epatic  vein 1.025 1 . 0 1 2 1 . 0 2 1 1 . 0 2 1 1 . 0 2 2 1.024
zb zb zb -J- zb it

0.1125 0.1515 0.1509 0.1181 0.0992 0.0912

All C a++ values were defined in  mmol/1.

the preparation phase at the beginning of the recirculation phase is reduced 
to 0.7259 ±  0.853 mmol/1 (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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F i g . 1. The change of Ca le v e l  during experim ental U v e r  tran sp lan ta tion

F ig . 2. E M  p ic tu re  o f a  con tro l dog  liver. B asic  m agn ification : X 4000, f in a l m agn ification :
X 13,200
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F ig. 3. S ix ty -m inu te  rec ircu la tio n . T ran sp lan ted  dog’s liver. B asic  m agn ifica tion : X 4000,
fin a l m agn ifica tion : 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 íveli 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 103-104-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.

I t  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. 
I t 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.

References

1. E u k le y  G B : T he ro le  o f oxygen  free  rad ica ls  in  h u m a n  disease processes. S u rg e ry
94:407-411, 1983

2. C h au n d ry  IH : C ellu lar m etabo lism  in  shock  a n d  ischaem ia a n d  th e ir  co rrec tio n .
A m er J  P a th o p h y s io l 246:117-134, 1983

3. C hion K R  e t a l: C alcium  accu m u la tio n  in  ischaem ic liver cells. A m er J  P a th o p h y s io l
88:539, 1977

4. F ä rb e r  J L :  M inireview . The ro le o f  ca lc ium  in  cell d ea th . L ife Sei 29:1289-1295, 1981
5. F o rn a n d e s  J  e t  a l: L iv e r c ircu la tion  an d  oxygen  m etabo lism  d u rin g  sh o rt-te rm  lig a ­

t io n  o f  th e  h ep a tic  a r te ry  in  th e  dog. E u r. Surg  R es 17:91-100, 1985
6 . G reenw ald  J W  e t  a l: E ffec t o f  a c tiv e  accu m u la tio n  o f  calc ium  an d  p h o sp h a te  ions

o n  th e  s tru c tu re  an d  func tion  o f r a t  liver m itochond ria . J  Cell B iol 23:21-38, 1964
7. H asse lg reen  P O : P rev en tio n  a n d  tr e a tm e n t o f  ischaem ia o f  th e  liver. Surg  G ynecol

O b s te t 164:187-190, 1987
8 . J a k a b  F  e t  a l: H ep a rin  sz in t v á lto záso k  k ísérle tes m áj tran szp la n tác ió  a la t t  k u ty á ­

b a n  (C hanges in  h ep arin  level d u rin g  ex p erim en ta l liver tra n sp la n ta tio n  in  dog). 
M agy  Seb 40:161-166, 1987

9. J a k a b  F  e t  al: G lukóz m etabo lizm us vá lto zása i m áj tran szp la n tác ió  a la t t  k u ty á b a n
(C hanges in  glucose m etabo lism  din-ing liver tra n sp la n ta tio n  in  dog). M agy Seb 
39:248-251, 1986

10. J a k a b  F  e t  a l: A lacsony  á ram lású  veno-venozus bypass k ísérle tes m á já tü lte té sb e n
(Low -flow  veno venous bypass in  ex p erim en ta l liver tra n sp la n ta tio n ). M agy Seb 
39:380, 383, 1986

11. Jen n isch e  E : Possib le  influence o f  g lu ta tio n e  o n  postischem ic liver in ju ry . A c ta
P a th o l M icrobiol Scand 92:55-64, 1984

12. N o rd s tro m  G e t  a l: B enefical effect o f  a llopurino l in  liver ischaem ia. S urgery  97 :672-
679, 1985

Acta Chirurgica Bungarica 31, 1990



276 F. Jakab et al.: The role of Ga2+ level in  liver transplantation

Über die Rolle des Ca2+-Spiegels im Laufe der Lebertransplantation

F . J ak a b , Z. RA t h , A. ZAbo rszk y , I . Su g Ar  un d  M. B örzsö ny i

Im  L aufe der be im  H u n d  d u rch g e fü h rten  o rth o to p isch en  L e b e rtra n sp la n ta tio n  
w u rd e  C a 2 +-B estim m ung  d u rch g e fü h rt u n d  in  d e r  R ez irk u la tio n sp n ase  d ie  u lt ra s t ru k ­
tu re lle n  Ä nderungen  d e r  L e b e r  u n te rsu ch t. E s  ließ  sich  fes tste llen , d aß  d e r Ca2+-Spiegel 
p ro g ress iv  sink t. D er in  d e r  V . h ep a tiea  b e o b a c h te te  Ca2+-Spiegel w a r n ied riger als d e r 
a rte rie lle  W ert. D ie im  L au fe  der R ez irk u la tio n  d u rch g e fü h rten  E M -U ntersuchungen  
v e rm o ch ten  die ir rev e rs ib le  Z ellschädigung n ic h t  au fzuk lä ren , n u r  die Q uellung der 
M itochondrion  w ar augenfä llig . A nhand  der E rg eb n isse  w ird  angenom m en , d aß  d as C a 2 + 
bei d e r  B estim m ung  d e r  L ebensfäh igkeit d e r L eb e r eine p rognostische  R olle  zu  spielen  
ve rm ag .

Роль уровня Ca2+ в трансплантации печени
Ф. ЯКАБ, 3. РАТ, А. ЗАБОРСКИ, И. ШУГАР и М. БЁРЖЁНИ

В ходе ортотопической трансплантации печени в экспериментах на собаках авторы 
определяли уровень Ga2+ и изучали ультраструктурные изменения печени в стадии 
рециркуляции. Установили, что уровень Са2+ прогрессивно снижается. Уровень Са2+, 
отмеченный в печеночной вене, был ниже артериального уровня. Исследования под 
электронным микроскопом, произведенные в стадии рециркуляции, не обнаружили необ­
ратимых клеточных повреждений, бросалось в глаза только набухание митохондрий. На 
основании полученных результатов авторы предполагают, что уровень Са2+ может иметь 
прогностическую роль при определении жизнеспособности печени.
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Prognostic Factors and Treatment Tractics 
in the Surgery of Liver Abscesses

F . J a k a b , Z. R a t h , F . Schm all , I. Su g á r  and J .  F a l l e r
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(R eceived : S ep tem ber 13, 1989)

T he p ro g n o stic  fa c to rs  o f  21 p a tie n ts  w ith  pyogen ic  liv er abscess w ere a n a ­
lyzed. I t  w as s ta te d  th a t  su rv iv a l is u n fav o u rab ly  in flu en ced  b y  hyperb ilirub in - 
aem ia, th e  m ix ed  b a c te ria l p o pu la tion , th e  a ssoc ia ted  d iseases as well a s  th e  
tum orous process. As a  re su lt o f p o rta l a n tib io tic  perfu sion , th e re  w as no d ifference 
in  th e  m o r ta l ity  ra te s  o f  m u ltip le  and  so lita ry  liv e r abscesses. B ased  on th e  ana ly s is 
o f th e  p ro g n o stic  fac to rs , th e  surg ical ta c tic s  is developed , i.e. a  need for su rg ica l 
exposure is su p p o r ted , w hich  im poses th re e  ta sk s : exposu re  o f  th e  abscess/es, 
m an ag em en t o f th e  p rim a ry  process induc ing  th e  abscess an d  in tro d u c tio n  o f  a  
cannu la  fo r p o r ta l an tib io tic  perfusion. B esides som e c r ite r ia , a lth o u g h  th e  a u th o r  
do n o t h ave  experience in  th is  field , th e y  suggest th e  use o f  percu tan eo u s d ra inage  
contro lled  b y  ech o g rap h y  o r CT, basically  because  o f  th e  low er m o rta lity  ra te .

T h e  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%. I t 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 
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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

T a b l e  1

The origin of liver abscesses (  1982-1989)

Origin Itigh lobe Left lobe Multiple Mortality

Gallbladder-bile duct calculus, inflam ­
mation, injury, tum our 5 1 5 5

Septic complication o f previous opera­
tion _ _ 5 2

Previous septic in traabdom inal process, 
operation (appendicitis, perforation 
o f diverticula) v ia  th e  portal vein 2

Endocarditis, via th e  hepatic artery 1 — — l

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.

T a b l e  2
Surgical interventions for treating the prim ary disease causing liver abscess

Operation No.

о Cholecystectomy, T  tube  4
о Cholecystectomy, choledochoduo-

denostomy 1

о R odney Smith operation  1
о PTD  (due to  tum orous biliary

obstruction 2

о Liver resection 2
о Em ptying and drainage of in traab ­

dominal, in terin testinal abscesses 2

о Transform ation o f B illroth I  opera­
tion  due to insufficiency into Bill­
ro th  I I  1

о B iliary drainage 1

T otal 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. I t  is to be noted that 4 of the 8 patients lost, had an 
underlying malignant process.
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T a b l e  3

Gases of death of patients with liver abscess

G EN ERA LIZED  SEPSIS
о endocarditis 1 **
о residual or recurrent liver

abscess 5**
о intraabdom inal abscesses 1

H EPA TIC  FA IL U R E  1

T otal 8 *

* Four of the 8  p a tien ts  had  a m alignant underlying process; ** The p a tien t suffering from 
endocarditis and the one from  liver abscess were n o t 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.

T a b l e  4

Prognostic markers in  the deaths due to liver abscess

Factors No. of 
patients Deaths p  value

Age over 70 
Age under 70

7
14

3
5 p  >  0.05

Serum bilirubin level over 90 mmol/1 13 7
Serum bilirubin level under 90 mmol/1 8 1 p  <  0.001
Multiple localization 
Solitary localization

1 2

9
5
3 p  >  0.04

Combined microorganisms (incl. anaerobic 
ones, too) 1 2 7 p  <  0.05

One kind of microorganism 7 1

Tumorous underlying process 0 4 p  <  0 , 0 1

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) 1 2 7 p  <  0.05
No associated disease 9 1

Acta Chirurgica Hungarica 31, 1990



F. Jakab et al. : Prognostic factors and treatment tactics 283

T a b l e  5

Portal antibiotic perfusion in  the treatment of liver abscess

Solitary Multiple Solitary Multiple

No. Residual or Death 
recurrent 
abscess

No. Residual or Death 
recurrent 
abscess

No. Residual or Deaths 
recurrent 
abscess

No. Residual or 
recurrent 
abscess

Deaths

2 — — 5 1 1 7 2 4 7 2 3

T otal 7 Resid. or 1 
recurrent 
abscess

D eath 1 Total 14 Resid. or 4 
recurrent 
abscess

p  <  0.05

D eaths 7

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], P itt [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).

T a b l e  6

Indications for the percutaneous drainage of liver abscess

1. Besides the liver abscess, there  is no o ther intraabdom inal focus requiring surgery
2. T he cavity of the abscess can easily be reached by  percutaneous technique
3. I f  laparotom y involves a serious risk for th e  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

F ig . 1. T re a tm e n t ta c t ic s  in  th e  su rgery  o f  liv er 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.

I t  is important to discuss the question of residual or recurrent liver ab­
scess because this is the factor which also influences mortality unfavourably

T a b l e  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
W intch 1982
P itt 1975 29 2 1

Cheung 1978 14 29
Miedema 1984 65 26
Bergamini 1987 31 32
Jakab 1984 2 1 38

Total 394 32.8%

Percutaneous Novy 1974 1

Percutaneous Tetz 1973 1 0

drainage Novy 1974 2 0

Stephenson 1978 1 1  1 0 0 %
H aaga 1980 7 0

Perera 1980 3 0

Kraulis 1980 2 0

Scheinfeld 1982 2 0

Karlson 1982 6 0

Brolin 1984 2 0

Gerzof 1985 1 2 0

Bergamini 1987 4 2 50%

Total 42 3 7.1%

Percutaneous or Brodine 1973 62 90
surgical drainage P it t 1975 38 97
or w ithout treat- Cheung 1978 6 95
ment Miedema 1984 41 95

T otal 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 P itt [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. I t 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 . J a k a b , Z. R á t h , F . S c h m a l , I. Sugák  und  J . F a l l e r

A n aly s ie rt w erden  die p rognostischen  F a k to re n  von 21 P a tie n te n  m it pyogenem  
L eb erab szeß . E s  w ird  fes tgestellt, daß  d u rc h  H yperb ilirub inäm ie , d u rch  eine gem isch te  
B a k te r iu m p o p u la tio n , in te rk u rre n te  K ra n k h e ite n  ferner d u rch  e inen  tum orosén  P rozeß  
d a s  Ü b erleb en  u n g ü n stig  b ee in flu ß t w ird . D a n k  der p o rta len  P erfu sion  m eldete  sich  b e ­
tre ffs  d e r  M o rta litä t zw ischen m u ltip len  u n d  so litä ren  L eberabszessen k e in ü n te rsc h ie d . D ie 
T a k tik  d e r  ch iru rg ischen  B ehand lung  w ird  a u fg ru n d  der A nalyse d e r p rognostischen  F a k ­
to re n  zu sam m engeste llt: n am en tlich  w ird  f ü r  d ie  chirurgische F re ilegung  eine S te llung  e in ­
g en o m m en ; diese h a t d re i A ufgaben: F re ileg u n g  des Abszesses bzw . d e r A bzesse, V erso r­
g u n g  des, den  A bszeß auslösenden p rim ä re n  P rozesses und  E in fü h ru n g  einer K an ü le  zu r 
p o r ta le n  an tib io tisch en  Perfusion . N eb s t gew issen  K rite rien  w ird —obw ohl diesbezügliche 
eigene E rfah ru n g en  feh len—wegen der g ru n d leg en d  n iedrigeren  M o rta litä t, d ie E C H O - 
o d e r C T -gesteuerte  p e rk u ta n e  D rainage a ls in d iz ie r t gehalten .

Прогностические факторы и лечебная тактика в хирургии абсцессов печени
Ф. ЯКАВ, 3. РАТ, Ф. ШМАЛ, И. ШУГАР и Й. ФАЛЛЕР

Авторы анализируют прогностические факторы у 21 больного с пиогенным абсцес­
сом печени. Они показывают, что гипербилирубинемия, смешанная бактериальная популя­
ция и сопутствующие заболевания, а такж е опухолевы процесс неблагоприятно влияю т 
на выживание. При портальной перфузии антибиотиков не отмечали разницы в летальности 
от множественных и одиночных абсцессов печени. На основе анализа прогностических 
факторов авторы разрабатывают тактику хирургического лечения, имеющего три задачи: 
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Experience Obtained during Liver Resections 
Made under Experim ental Conditions 
by a Telescopic Compressor (AKE)

A. An ta l , L . P a p p , I r é n  Mikó  and I. F urka

In s t i tu te  o f E x p e rim en ta l S urgery , D ebrecen  U n iv e rs ity  M edical School, H -4012 D ebrecen ,
N agyerdei k r t .  98, H u n g a ry

(R eceived: N o v em b er 27, 1989)

L iv e r resec tio n  experim en ts in  dogs m ad e  b y  th e  A K E  telescope com pressor 
are  review ed. I t  is es tab lished  th a t  th e  in s tru m e n t can  be  app lied  to  th e  liver 
p a ren ch y m a o f  v a ry in g  size and  com pressib ility . The tim e  o f  resection  is sh o r t an d  
th e  in te rv en tio n  en ta ils  only  m in im al loss o f  blood. U sing  th is  so lu tion , i t  is n o t 
necessary  to  p ro d u ce  th e  tra n s ito ry  w a rm  ischaem ia o f  th e  liver.

T h e  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.
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F ig . 1. Some p ieces o f  th e  in s tru m e n ta l series an d  th e  a tta c h e d  he igh t 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 line, 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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F ig . 2. F o r ex p lan a tio n  see te x t

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.

F ig . 3. F o r  ex p lan a tio n  see te x t
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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, c).

During the Astrup examinations there was no change (Table 1).
Of the 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.

T a b le  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
P 0 2 92-99 86-94 90-96
HCÖ3 23-26 21-25 23-27
T C 0 2 23-25 25-28 23-26
ABE —5.0----- 1 . 0 —5.0----- 2 . 0 —4.0----- 2 . 0

SBE —2 .0 -  + 2 . 0 —4.0----- 1 . 0 i to 0 1 © 0

SAT 88-96 82-90 85-91
SBC 21.8-22.7 2 1 .0 - 2 2 . 2 21.6-22.3

PH 7.30-7.32 7.26-7.31 7.28-7.30
P C 0 2 51.1-53.4 54.4-54.8 51.4-53.0
p o 2 55.4-56.8 54.3-55.6 55.2-56.1
HC 0 3 22.3-23.8 22.0-23.4 22.1-23.4
T C 0 2 24.2-26.2 24.0-25.8 24.4-26.4
ABE 1 C

O 00 1 1 to —4.4-----2.8 - 3 . 2 -  2 . 6

SBE 1 GC 1 1 C
O

0 —6.2-----3.8 —5.6- 3.2
SAT 82.8-86.0 80.2-83.3 81.8-84—8
SBC 2 0 . 1 - 2 1 . 0 19.2-20.2 2 0 .2 - 2 1  — 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 АКБ, 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—reported 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 Sápy’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.
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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 Verhätnissen mit dem 
Kompressions-Teleskop-Gerät durchgeführten Leberresektionen

A . A n t a l , L. P a p p , I .  M ik o  u n d  I . F u k k a

E rö r te r t  w erd en  die beim  H u n d  m it  dem  K om pressions-T eleskopischen-G erät 
«AKE» d u rch g efü h rten  L eberresek tionsversuche. E s  w ird  fes tg este llt, d aß  das G e rä t bei 
L eb ersu b s tan zen  m i t  un te rsch ied licher G röße u n d  an  jenen  die zu sam m en d rü ck b a r sind , 
e ine  V erw endung f in d e n  kann . D ie R e sek tio n sze it is t  kurz, der B lu tv e rlu s t m in im al. Im  
F a lle  d e r A nw endung  d ieser L ösung e rü b r ig t sich  das Z u stan d eb rin g en  einer v o rü b erg e ­
h en d en  w arm en Isc h ä m ie  der L eber.
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The State of the Testicle and the Epididym is 
Associated with Exstrophy of the Bladder 

in Undescended Testes
M . M e r k s z  a n d  J. T ó t h

D e p a rtm e n t o f  U rology, H eim  P á l P a e d ia tr ic  H o sp ita l, H -1089 B udapest, Ü llő i ú t  86,
H u n g a ry

(R eceived: N o v em b er 10, 1989)

I n  undescended  te s ts , th e  la rge  n u m b e r o f  te s ticu la r dysp lasias /hypop la- 
sias an d  o f  t h a t  o f  th e  fusion  ab n o rm alitie s  o f  th e  epid idym is, and  th e  jo in t  o c ­
cu rrence  o f  th e  tw o , can  achieve ev en  50% . T he frequency  o f th e  above an o m alies  
w ere s tu d ied  in  undescended  te s te s  assoc ia ted  w ith  ex s tro p h y  o f  th e  b lad d er. B ila ­
te ra l  undescended  te s te s  w ere observed  in  5 o u t o f  26 boys bo rn  w ith  vesica l 
e x s tro p h y . I n  3 o f  th e m  b ila te ra l o rch io p ex y  h ad  a lread y  been  perform ed. I n  5 o f 
th e  6 o p e ra tio n s  in ta c t  testic les an d  in ta c t  ep id idym is w ere found . F u sio n  a b n o r­
m a lity  w as observed  only  in  one case, b u t  th e  tes tic le  w as in ta c t  also in  t h a t  case . 
T h is  can  be a t t r ib u te d  to  th e  fa c t t h a t  in  e x s tro p h y  o f  th e  b ladder, th e  te s tic le s  
h av e  failed  to  descend  n o t due to  th e  in su ffic ien t effect o f  fe ta l androgen, b u t  d u e  to  
a n a to m ica l causes. T h is is also su p p o r te d  b y  th e  fa c t th a t  w ere th e  d iso rd e r o f 
descension h as been  caused b y  m ech an ica l fac to rs , th e re  w as a  m uch  low er r a t io  o f 
te s ticu la r-ep id id y m a l fusion ab n o rm ality .

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’s syndrome, 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). I t 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
quently, that the fibres of the gubernaculum testis end around the inguinoscro- 
tal region or in the scrotum, but not at 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. I t 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. M e e k s z  u n d  J .  T óth

Im  Falle n ic h t d e szen d ie rte r H oden  m elden  sich  in  einer bed eu ten d en  Z ahl der 
F ä lle  H o d en dysp las ie /H ypop lasie  un d  eine Fusionsanom alie  des N ebenhodens; das 
g leichzeitige V orkom m en d ieser A nom alien  k a n n  so g ar 50%  erre ichen . D ie H äu fig k e it 
d ieser A nom alien im  F a lle  v o n  sich  zu einer B lasenexstroph ie  gesellten , n ic h t deszendier­
te n  H o d en  u n te rsu ch t. B e i 5 vo n  26 m it B laseexstroph ie  geborenen K n ab en  w aren  n ich t 
deszend ie rte  H oden  zu  b eo b ach ten , in  3 dieser F ä lle  w urde  die beidseitige O rchidopexie 
b e re its  du rchgeführt. I n  5 d e r  6  operierten  F älle  w aren  in ta k te  H o d en  u n d  N ebenhoden  
vo rzu fin d en , eine F u sio n san o m alie  des N ebenhodens m eldete  sich  n u r  in  einem  F all, 
d e r  H o d en  vor ab er a u ch  in  diesem  F alle  in ta k t. D ie E rsche inung  w ird  d a m it e rk lä rt, daß  
im  F a lle  einer B lasen ex s tro p h ie  die H oden  n ic h t w egen der In su ffiz ienz  der fö ta len  
A ndrogenhorm on  W irk u n g , so n d ern  ana tom ischer U rsachen  zufolge n ic h t deszendierten . 
D ies w ird  durch  den  U m s ta n d  u n te rs tü tz t, daß  in  F ä llen , in  d en en  fü r  die D eszensus­
s tö ru n g  kein an a to m isch er F a k to r  v e ran tw o rtlich  is t, zw ischen H o d en  un d  N ebenhoden  
F u sionsstö rungen  v iel se tle n e r  zu  beobach ten  sind .
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Состояние яичек и ихпридатков при задержке опускания яичек, 
сопряженнов с экстрофией мочевого пуеыря

М. МЕРКС ИЙ. ТОТ

При задерж ке яичек довольно часто наблюдаютсяих дисплазия/гипоплазия и фу- 
зионное нарушение придатка яичка, одновременное наличие этих отклонений может 
достигать 50%. Авторы изучали частоту встречаемости вышеуказанных аномалий в случае 
задерж ки  опускания яичек, сочетающейся с экстрофией мочевого пузыря. У  26 мальчиков, 
родившихся с экстрофией мочевого пузыря, у 5 наблюдалась двусторонняя ретенция яичка, 
у трех нз них произвели двустороннюю орхидопексию. При 5 операциях из 6  обнаруж или 
интактные яички и придатки яичек и лиш ь в одном случае отметили нарушение фузии 
придатка яичка, но и в данном случае яичко было интактным. Причину этого авторы видят 
в том, что при экстрофи мочевого ипузыря ретенция яичек происходит не из-за влияния не­
достаточности андрогенного гормона у плода, а вследствие анатомических причин. П одк­
репляет это предположение тот факт, что в тех случаях, когда загерж ка опускания яичка 
вызвана механическим фактором, гораздо реж е наблюдается нарушение фузии меж ду яич­
ком и придатком яичка.
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The Possibilities of C 0 2 Laser 
in Anorectal Surgery

T. T óth , Z s . B ányász and F . Szalai

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

(R eceived: J a n u a ry  10, 1990)

B ased  on th e ir  ow n experience and  on lite ra ry  d a ta , au th o rs  h av e  found
th e  use o f  C 0 2  laser m ost su itab le  for perfo rm ing  an o rec ta l operations.

T h e  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 CO 2 laser 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].

Acta Chirurgica Hungarica, 31 (4),  pp. 303—306 (1990)

Material and Methods

Our operations were carried out by a TUNGSRAM RT TLS61 C02 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 1 shows the operated patients according to diagnosis and surgical 

solution.

T a b le  1

Perianal laser operations

No. Diagnosis Operation

l. Piles Langenbeck operation 2 1

2 . Perineal condyloma Excision, evaporation 1 2

3. Fibrom a pendulum E vaporation 4
4. A nal polyp Excision 2

5. R ectal carcinom a Excision 3
0 . R ectal villous adenoma Excision 2

T otal 44

Figure 1 demonstrates that the patient’s haemorrhoids were removed by 
electrocautery: note the enormous perineal oedema.

F ig . 1. Follow ing h aem orrho ideo tom y  b y  e lec tro cau te ry  a  large m ucosal oedem a
developed

In Fig. 2 the perineal region of a patient operated for haemorrhoid by 
CO g laser is presented: there is no evidence of edema.
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F ig . 2. A fter L an g en b eck  op era tio n  w ith  C 0 2 laser oedem a 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. I t 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 C02 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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Möglichkeiten des C02-Lasers in der anorektalen Chirurgie

T . TÓ TH , Z s . BÁNYÁSZ u n d  F .  S z á l a i

A nhand der e igenen  E rfa h ru n g e n  und  der L ite ra tu rd a te n  w ird  b e to n t, daß  bei d e r 
D u rch fü h ru n g  der a n o re k ta le n  O pera tionen  d e r C 0 2-L aser eine ä u ß e rs t vo rte ilh afte  A n ­
w en d u n g  finden kann.

Возможности C02-лазера в аноректальной хирургии
Т. ТОТ, Ж. БАНЯС и Ф. САЛАИ

Н а основании собственного опыта и литературных данных авторы считают вполне 
обоснованным применение С 0 2-лазера для выполнения аноректальных операций.
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(R eceived: N ovem ber 27, 1989)
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T he app licab ility  o f T L S G 1  C 0 2  developed in  H u n g ary  w as in v es tig a ted  
in  derm ato log ica l-p lastic  su rgery .

T his a p p a ra tu s  can  be u sed  w ith  b enefit in c e r ta in  p las tic  op era tio n s, like 
lipec tom y , derm abrasion , rem ovel o f  k e lo id -ta ttoo  an d  skin excisions.

K aplan 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.

C02 laser. I t  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 : Y  AG 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 TLS61 C02 laser 
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; 1 s). 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 2.5 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 C02 laser. The minor benign changes, like fibroma pendulum, warts,

T a b l b  1

Eyelid operations with C 0 2 laser

No. Clinical diagnosis Operation No.

l. P a lpebra l basalioma Excision 37
2 . P alpebral fibroma Evaporation 6

3. P alpebra l w art E vaporation 3
4. P alpebra l cyst Excision 2

5. P alpebra l pigmented 
naevus Excision 2

6 . P a lpebra l atheroma Excision 2

7. A denom a sebaceum Excision 1

8. P alpebral haemangioma Excision 1

9. P alpebral papilloma Excision 1

T otal 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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F i g . 1. B asa lio m a  o f th e  eyelid

aesthetic, and an almost invisible scar remains. In Fig. 1 a 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.

F i g . 2. L ase r excision o f eyelid  b asa lio m a one day  a f te r  su rgery
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F ig . 3. W o u n d  healing  a fte r th e  laser excision o f eyelid  basaliom a

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.

T a b l e  2

Plastic operations by C 0 2 laser

Xo. Clinical diagnosis Operation Xo.

1. T attoo E vaporation 12

2. K eloid E vaporation 8

3. L ipodystrophy Lipectomy 1

4. N aevus flammeus Laser abrasion 1
5. U nguis incarnatus M atrix plasty 1

T o ta l 23

In Fig. 5 a 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.
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F ig . 4. W ound hea lin g  a f te r  laser lipectom y

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.

F ig . 5. N aevus flam m eu s on th e  forehead
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F ig . 6. S ix m o n th s  a fte r  laser ab rasion  o f n aev u s flam m eus 

T a b l e  3

Removal by C 02 laser of dermal or subdermal changes

No. Clinical diagnosis Operation No.

MALIGNANT AND SEMIMALIGNANT TUMOURS

1 . Basalioma Excision 5
2. M alignant melanoma Excision 3
3. Cylindroma Excision 2
4. Subcut an eons sarcom a Excision 1

BENIGN CHANGES
1 . W arts E vaporation 61

( 12 patients)
2. P igm ented naevus Excision 24
3. Fibrom a Excision 1(1
4. T ransito ry  dermatolysis

acantholyticus Evaporation 10
5. A therom a Excision,

enucleation 6
0 . Fibrom a pendulum Evaporation 5
7. Prurigo nodularis Evaporation 5
8 . Lipom a Excision 4
9. Plasm ocytic granuloma 3

10. H aem angiom a Excision 2
11. F p i dermo id cyst Excision 1
12. Cysta colli Excision 1

T otal 143
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F ig . 9. W ound healing  a f te r  laser sk in  excision (p igm ented  naevus)

F ig . 7. P ig m en ted  n aev u s on  th e  tho rac ic  w all

F ig . 8. L aser excision o f  p ig m en ted  naevus, th e re  is no  b leeding
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Discussion

The extensive use of C02 laser 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 2  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). I t 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 2  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 C02 laser 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 C02-Lasers in der plastischen und dermatologischen Chirurgie
T. Tóth  u n d  T . B abta

U n te r s u c h t  w u rd e  d ie  A n w e n d b a rk e i t  d e s  C 0 2-L ase rs  h e im is c h e r  E n tw ic k lu n g , 
T y p  T L S 6l in  d e r  h e u tp la s t is c h e n  C h iru rg ie . B e i gew issen  p la s t is c h e n  O p e ra t io n e n —L ip -  
e k to m ie , D e rm a b ra s io n  — K e lo id -T e to v ie ru n g s e n tf e rn u n g  u n d  H a u te x z is io n e n , k a n n  d a s  
G e rä t  e in e  e rfo lg re ich e  A n w e n d u n g  f in d e n .

Применение С02-лазера в пластической и дерматологической хирургии
Т. ТОТ и Т. БАРТА

Авторы исследовали возможность применения разработанного в Венгрии С 02- 
лазера типа TLS 61 в кожно-пластической хирургии.

Исследования показали, что этот лазер  можно эффективно определенных пластисеч- 
ких операциях: при липектомии, дермабразии, удалении келоидных рубцов татуировки и 
при кож ны х эксцизиях.
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Partial Splenectomy Performed 
by a Special Technique in Dogs

I .  F u r k a , I r é n  M i k ó , T . M i k ó * an d  L . P a p i ’

In s ti tu te  o f E x p e rim en ta l Surgery  an d  ^ In s ti tu te  o f P a th o lo g y , D ebrecen U n iv e rs ity  
M edical School, H -4012 D ebrecen , P . 0 .  B ox  21, H u n g a ry

(R eceived: D ecem ber 6, 1989)

Closure o f  th e  splenic su rface  is solved a t  sp lenec tom y  b y  placing  a  ra w  o f 
su tu res  using  a  double  th re a d  in se rted  a t  th e  sam e level b y  tw o s tra ig h t needles. 
This tech n iq u e  does n o t req u ire  in te rpositions w ith  a  good haem ostasis a n d  so 
favours w ound healing. I t  does n o t need  m an y  in s tru m e n ts  a n d  is easy  to  perfo rm .

A h  out 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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F ig . 1. The splenic su b s tan ce  is su tu red  b y  
tw o  s tra ig h t needles 2—3 m m  above th e  

p lanned  re sec tio n  line

F ig . 4. T he s tu m p  o f  th e  spleen (reduced 
w ound  su rface  o f th e  spleen)

F ig . 3. B y  pulling  th e  tw o  th read s, th e  
substance  of th e  sp leen  is d raped
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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).

F i g . 5. Ten m o n th s  a f te r  th e  o p era tion  th e  re n ia n ts  o f th e  su tu rin g  m a te ria l can  be 
c lea rly  seen on th e  resected  surface (H E . x 60)

Acta Chiruryica Hungarica 31, 1990



7. Furka et al. : Partial splenectomy performed by a special technique in  dogs 321

F ig . 6. There is no change  in  th e  s tru c tu re  o f th e  splenic  su b s tan ce  rem oved  from  th e
resected  surface (H E , X 60)

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 C02 laser, that although haemos­
tasis was good, no microscopically extensive necrosis could be noted, as on 
using sutures where, bleeding was more massive.

Using CO 2  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 C02 laser 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. I t 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 durchgeführte partielle Splenektomie beim Hunt!

I .  F tjb k a , I b é n  M i k o , T. M ik ó  u n d  L . P a p p

D er V erschluß d e r  M ilzfläche bei d e r  M ilzresektion w ird  m it e igenartiger Technik, 
m it sich ine inander versch lingenden , in  e in e r  E bene an g eb rach ten , d o p pe lten  F äd en , m it 
e iner m it  zwei geraden  N a d e ln  v e rfe rtig ten  N ah tre ih e  gelöst. D iese T echn ik  b ean sp ru ch t 
n eb st g u te r H äm o stase  keine In te rp o s ite  u n d  b eg ü n stig t a u f  diese W eise die W u n d ­
heilung. D ie M ethode b ean sp ru ch t ke in e  besonderen In s tru m e n te , ih re  D u rch fü h ru n g  
is t einfach.

Парциальная спленэктомия у собак, выполненная с помощью специальной
техники

И. ФУРКА, И. МИКО, Т. МИКО и Л. ПАПП

Авторы производят закрытие поверхности селезенки после ее парциальной резекции 
с помощью своеобразной двойной лигатуры, состоящей из двух сцепленных шовных ниток, 
расположенных в одной плоскости. Сшивание производилось двумя прямыми иглами. Эта 
техника при хорошем гемостазе не требует интерпозитов, поэтому имеет преимущества 
с точки зрения заж ивления раны. Не требуется сложного инструментария, сшивание вы­
полняется просто.
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New Surgical Procedures for the Management 
of Carotid Kinking

Gy . Gyurkó  and J ohanna  R évész

D e p a rtm e n t o f Surgery, M adzsar Jó zsef H o sp ita l o f th e  N ó g rá d  C oun ty  Council, H-3121 
S a lgó ta rján , Sem m elw eis u . 1. H u n g a ry

(R eceived: M ay 22, 1989)

Three new  opera tive  te ch n iq u es  for th e  m an ag e m en t o f th e  k ink ing  o f  th e  
in te rn a l ca ro tid  a r te ry  are  rev iew ed. M ethod 1: R esec tio n  o f  th e  in te rn a l ca ro tid  
a r te ry , end-to -end  anastom osis w ith  p a tc h -g ra f t an g io p las ty . M ethod 2: In  situ 
re im p lan ta tio n  o f  th e  in te rn a l c a ro t id  a r te ry  b y  g ra f tin g . M ethod 3: S horten ing  of 
th e  in te rna l c a ro tid  a r te ry  b y  s u tu r in g  and  its  d ila ta t io n  b y  pa tch -g ra ftin g . T he 
ad v an tages an d  th e  conditions o f  ap p lic a tio n  o f these  m e th o d s  are  rep o rted . T heir 
app lica tion  is also  recom m ended to  o th ers .

According to autopsy records and angiographic studies, carotid kinking 
occurs in 10-20% of people [24]. I t 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. I t 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 II: Sigmoid-shaped coiling. Probably, it is congenital in origin and 
in more advanced age, intermittent kinking, occasionally complete thrombotic 
occlusion can occur.

Type III. 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 
1a-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

F ig s  1«—h Sketches fro m  th e  lite ra tu re  o f  th e  surg ical so lu tion  o f in te rn a l ca ro tid  a rte ria l
k ink ing
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F ig . 2a R esec tion  o f th e  in te rn a l ca ro tid  a r te ry  
F ig . 26 The lo n g itud ina lly  incised v ascu la r ends are  u n ite d  b y  oblique su tu res 

F ig . 2c T he excised a r te r ia l p o rtio n  is c u t and  fash ioned  in to  a  p a tc h  
F ig . 2d P a tc h -g ra f t in g  o f th e  in te rn a l ca ro tid  a r te ry  is perform ed 
F ig . 2e T he com m on ca ro tid  a r te ry  is closed b y  ru n n in g  su tu res

follows: (Figs 1 а-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-—e).

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).

328  Gy. Gyurkó e t  al.: New surgical procedures for the management of carotid kinking

c d

F ig . 3a Incic ion  o f th e  in te rn a l caro tid  a r te ry  a t  its  orig in  
F ig . 3b C u ttin g  o f  th e  in te rn a l c a ro tid  a r te ry  a t  its  len g th  to  be sho rtened  

F ig . 3c C u ttin g  o f  th e  com m on ca ro tid  a rte ry  
F ig . 3d R e im p lan a tio n  by  g ra f tin g
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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 long tongue-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. I t  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
F ig . 4 a  A rte iio tom y  o f  th e  com m un ica tion  betw een  th e  com m on ca ro tid  and  in te rn a l

c a ro tid  a rte ries
F ig . 46 P lic a tio n  o f th e  in te rn a l c a ro tid  a r te ry  by  U -shaped  su tu res 

F ig . 4c C losure of th e  a r te r io to m y  w ith  a  venous p a tc h  g ra f t
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Neuere Operationsverfahren zur Lösung des Karotis-Kinking
G y . G y u r k ó  und J . R év ész

Z ur L ösung des A. caro tis  in te rn a -K in k in g s  w erden d re i neuere O p era tio n sm e th o ­
d en  beschrieben: 1. M ethode: A. ca ro tis  in te rn a -R esek tio n , E nd -zu -E n d -A n asto m o se  m it 
e igenem  A rte rien -P a tch ; 2. M ethode: In  s i tu  R e im p la n ta tio n  d e r A. ca ro tis  in te rn a  m it 
L appen-V erfah ren ; 3. M éthode:]V erkürzung  der A. ca ro tis  in te rn a  m it V ernähung  un d  
ih re  E rw eite rung  m it  eigenem  V en a-P a tch . A nschließend w erden  die V orteile d e r M ethoden  
u n d  d ie  B edingungen ih re r A nw endung e r lä u te r t. D er E in sa tz  d e r M ethoden  w ird  em ­
pfoh len .

Новые способы оперативного разрешения перекручивания сонной артерии
Д. ДЮРКО и И. РЕВЕС

Авторы описывают три новых оперативных метода для разрешения перекручивания 
(k ink ing )  внутренней сонной артерии. 1-й способ: резекция внутренней сонной артерии, 
анастомоз «конец-в-конец» и ангиопластики лоскутом из самой артерии. 2-й: реимпланта­
ция внутренней сонной артерии in  situ с лоскутной ангуонластикой. 3-й способ: укорочение 
внутренней сонной артерии ушиванием и расширение с пластикой лоскутом из собствен­
ной вены. Авторы знакомят с достоин ствами методов и условиями их применения и 
рекомендуют пользоваться ими.
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The Evaluation of Safety D rain 
after Cholecystectomy

S. D u b ec z , F. J uhász, Gy . B ottlik  and P . Varyai

2nd D e p a rtm e n t o f S urgery , Sem m elw eis U n iv e rs ity  M edical School, H -1096 B u d ap est,
N a g y v á ra d  té r  1

(R eceived: J a n u a ry , 23, 1990)

In  th e  li te ra tu re  there  v iew s a re  con troversia l concern ing  th e  use o f  sa fe ty  
d ra in  a fte r  th e  so-called ideal ch o lecystec tom y . Some a u th o rs  consider i t  necessary , 
w hile o thers superfluous. A u th o rs  w ish to  voice th e ir  op in ion  based  on th e  analysis 
o f  th e ir  own m a te ria l. In  th e  la s t 5 y ea rs  a  to ta l o f 771 g a llb lad d er opera tions w ere 
perform ed a t  th e ir  clinic. O f th e m  472 w ere judged  re tro sp ec tiv e ly  to  be ideal 
cholecystectom ies. The safe ty  d ra in  app lied  in  these cases w as b ro u g h t o u t in  a  
separa te  open ing  in  72.7% and in  th e  line o f  th e  w ound in  27 .3% . In  th e  fo rm er case 
healing  w as accom pan ied  b y  w o u n d  in fec tion  in 3 .2% , w hile in  th a t  o f th e  d ra in s  
in troduced  in  th e  line of the w ou n d  in  8 .5% . The q u a lity  a n d  q u a n ti ty  o f  d ischarge  
th ro u g h  th e  d ra in s  were s tud ied . I n  th e  m a jo rity  o f cases a  sm all a m o u n t o f 
b loody  serum  w as conveyed b y  th e  d ra in  tubes, th is  a m o u n tin g  on average  to  
45 ml. A la rger a m o u n t was only  n o te d  in a  few  cases: 300-450 an d  800 m l o f b loody  
serum , in  3 p a tie n ts . In  one case th e re  w as a  m ore serious bile leakage associa ted  
w ith  fever, w hile  in  ano ther p a t ie n t  a r te r ia l bleeding th ro u g h  th e  d ra in  tu b e  w as 
observed. In  d iagnosing  these a n d  ju dg ing  our tasks, d ra in ag e  w as of g re a t he lp . 
B ased on th is  experience, au th o rs  consider th e  use o f sa fe ty  d ra in  ju stified .

T h e  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. I t 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 off in 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

Acta Chirurjica Hwigarica 31, 1990



S. Dubecz et al. : The evaluation of safety drain after cholecystectomy 335

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 off in 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 belief that 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.

I t 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 Molnár [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”. I t 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: “I t  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. D u b e c z , F . J u h á sz , G y . В оттглк u n d  P . V á b n a i

U n te rsu ch t w urde  d e r W e rt des n ach  C ho lezystek tom ie  an g ew an d ten  S icherheits­
d ra in . D ie B eurte ilung  d e r B ed eu tu n g  des D rains is t  n ic h t e inm al in  d e r W e ltlite ra tu r  e in ­
he itlich . A nhand  der A naly se  des eigenen M ateria ls w ird  die M einung g eäu ß ert, daß  sich  
se lb s t im  Falle e iner idealen  C holezystektom ie — o bzw ar sehr selten  — K o m p lik a tio n en  
m elden  können  (kleinere d e r  g rößere B lu tungen , G allenfluß) und  zu r  B eu rte ilung  d e r 
e rfo rderlichen  M aßnahm en  d e r  S icherheitsd ra in  e ine  H ilfe  zu b ie ten  v erm ag ; dem zu ­
folge w ird  der E in sa tz  des S icherheitsd ra ins n ic h t e in m al im  Z eita lte r d e r m odernen  
ch iru rg isch en  T echnik  als überflüssig  gehalten .

Оценка страхобочмого дренажа после холецистэктомии
Ш. ДУБЕЦ, Ф. ЮХАС, Д. БОТТЛИК и П. ВАРНАИ

Авторы изучали ценность страхобочмого дренажа, применяемого после холецистэк­
томии. Они установили, что оценка значения такого дренажа и в мировой литературе не 
однозначна. На основании анализа собственного материала они считают, что даже в слу­
чаях идеально проведенной холнцистэктомии могут —- правда, очень редко — возникнуть 
осложнения (слабое или сильное кровотечение, истечение желчи), когда страхобочный 
дренаж может оказать помощь; поэтому авторы не считают излишним его применение 
даже при современной хирургической технике.
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The Extent of Bile Reflux and Development 
of Gastric Cancer after Resections in Rat
K. Szentlélek! ,1 K risztina  Morvay ,1 A. P in t é r ,2 И. B örzsöny ,2

L. N agy ,1 Г. J uhász1 and Csilla  Sólyom3

1 '2nd D e p a rtm e n t o f  Surgery , Sem m elw eis U n iv ers ity  School o f M edicine, If-1096, 
B u d a p e s t N ag y v á rad  té r  1. ^D epartm en t o f  M orphology, N a tio n a l In s ti tu te  o f P u b lic  
H ea lth , H -1096, B u d ap est, G yáli ú t  2 -4 . 3 4 th  D e p a rtm e n t o f M edicine, J á n o s  H o sp ita l 

H -1125 B u d ap est, D iósárok  ú t  1, H u n g ary

(R eceived: M arch  29, 1990)

A u th o rs  perform ed g as tric  resections (B illro th  I I ,  B illro th  I , B illro th  I I + , 
B ra u n  anastom osis  and  R o u x  Y  reco n s tru c tio n ) and  laparo tom ies in  five g roups, o f 
110 W is te r m ale  ra ts . T h irty -e ig h t w eeks postopera tive ly  th e  su rv iv in g  91 a n i­
m als w ere sacrified , and  h is to log ical s tu d y  w as m ade o f th e  frequency  o f gastric  
s tu m p  can ce r in  th e  ind iv idual g ro u p s  an d  th e  e x te n t o f bile re f lu x  ch a rac te ris tic  
o f  th e  in d iv id u a l G EA  types w as m easu red .

B ased  on  th e ir  resu lts , th e  risk  o f  s tu m p  cancer w as h igher in opera tio n  
ty p e s  associa ted  w ith  considerable bile re flu x  (a cancer incidence ra te  o f  50%  a fte r  
B illro th  I I ,  28.5%  a fte r  B illro th  I). Follow ing gastric  resections accom pan ied  b y  
in s ign ifican t bile reflux  (B illro th  I I  +  B rau n , R o u x  Y) th e  risk  o f  g as tric  s tu m p  
cancer w as s ign ifican tly  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 II 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. I t  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, Gödöllő). The animals, four at a time, were placed in type II  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 II 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 II +  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

T a b l e  1

Incidence of gastric tumours after resections

Operations No. of ani­
mals (n)

No. % 
of carcinomas

Billroth II 1G 8 50
Billroth I 14 4 28.5
Billroth Il-f 
B raun anastomosis 15 1 6.7
R oux Y reconstruction 16 2 12.5
Laparotom y (control) 30 0 2

Significant differences in  th e  following groups В II-contro l (p =  0.0001), В I-con tro l 
(p =  0.0074), B 11+  B r-B  I I  (p  =  0.01), R  Y-В  I I  {p =  0.02)

laparotomized control group no histological change was observed. The highest 
number tumours was noted after the Billroth II operations (50%), with two 
cases of severe dysplasia. Following Billroth I operations tumour occurred at 
a rate of 28.5% After Billroth I I  + 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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F ig . 1. The incidence r a te  o f  gastric  tu m o u rs  a f te r  resections. R a te  o f tum orous an im als 
in  th e  groups o f v a rio u s ty p es  o f opera tion

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 II, Billroth I 
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 II resection the 
measured total bile acid concentration as compared to any of the operated

F ig . 2. H istological p ic tu re  o f a  w ell-d ifferen tia ted  g a s tric  s tu m p  carcinom a, ad en o ­
carc in o m a  (haem atoxylin-eosin , x  300)
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T a b le  2

Average total bile acid concentration and p H  values of gastric content

Operation
No. of ani­

mals (ft)
Total bile acid* 

(//mol/1 pH**

B illroth I I iß 133.84±43.9 5.71±1.03
B illroth I 14 69.06±25.5 4.50±0.51
Billroth I I 4- 
B raun anastomosis 15 27.35±13.8 4.70±0.49
R oux Y reconstruction 15 11.34±  8.7 4.61 ±0.49
L aparotom y (control) 2 0 31.40±14.8 3.26±0.38

The above values (*,**) are averages ±  S. D. * Significant differences in  the following 
groups: В  II-co n tro l (p — 0.0001), В I-con tro l (p =  0.0001), R  Y -control (p =  0.0001), В 
I I + B r - B  I I  (p =  0.0001), В I-B  I I  (p =  .0001), R  Y-В  I I  (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

B II В I BIUBr Roux Y control
operat ions

Fxo. 3. E x te n t o f bile re f lu x  a f te r  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-nitrosoquani- 
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 II  oj)era- 
tions, 23.1% after Billroth II  + Braun and one of 10% after Billroth I 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 II, 40% after Billroth 
I I  +  Braun and 33.3% after Billroth I 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 14C 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 II  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 II  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 II  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 
I I  + Braun, Roux У) was significantly smaller in comparison to Billroth II  
resection (p = 0.01, p  = 0.02). Considering all the reservations by extrapolat­
ing from the results of animal experiments to hűmen 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.
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Größe des Gallenrefluxes und Entwicklung des Magenkarzinoms 
nach Resektionsoperationen bei der Ratte

K . Sz e n t l é l e k i , К . M o r v a y , A. P in t é r  M. B ö r z s ö n y , L . N a g y , F . J u h á s z  u n d
Cs. S Ó L Y O M

B ei in  fü n f G ru p p en  e inge te ilten  110 W is ta r-R a tte n m ä n n c h e n  w urden  R esek tions- 
M agenoperationen  (B illro th  I I . ,  B illro th  I , B illro th  I I .  -f- B raun -A nastom ose , R o u x  
Y -R ek o n stru k tio n ) u n d  L ap a ro to m ie  d u rch g e fü h rt. 38 W ochen n ach  den  O pera tionen  
w urden  die noch am  L eb en  geb liebenen  91 T iere  a b g e tö te t u n d  in  den  einzelnen G ruppen  
d ie  H äu fig k e it des M agensrum pfk rebses h is to log isch  u n te rsu c h t; au ß erd em  w urde auch  
d ie  G röße  des, die e inze lnen  G E A -T ypen  c h a rak te ris ie red en  G allenreflexes gemessen.

D ie  E rgebnisse s p ra c h e n  dafü r, daß  bei d en  m i t  g roßen  G allenreflux  einhergehen­
den  O p era tionstypen  d ie  G e fah r der E n tw ick lu n g  eines S tu m p fk reb ses größer is t (nach  
B illro th  I I .  50% , n ach  B illro th  I. 28.5% ). N a c h  den  m it  n iedrigem  G allenreflux  einher- 
g ehenden  M agenresektionen (B illro th  I I .  +  B ra u n ., R o u x  Y) is t die M agenkrebs-G efähr­
d u n g  w esen tlich  geringer.

Величина желчного рефлюкса и возникновение рака желудка после у
резекций у крыс

К. СЕНТЛЕЛЕКИ, К. МОРВАИ, А. ПИНТЕР, М. БЕРЖ ЕН И, Л. НАДЬ, Ф. ЮХАС и Ч. ШОЙОМ

У  110 крыс линии Вистар, разделенных на пять групп, авторы произвели операции 
резекции ж елудка (Б ильрот II, Бильрот I, Бильрот II +  анастомоз Брауна, У-реконструк- 
ция Р у  Б) и лапаротомию. Ч ерез 38 недель после операций оставшихся в живых (91) ж и ­
вотных умертвили, гистологически определили частоту встречаемости рака ж елудка в от­
дельных группах и измерили величину желчного рефлюкса, характерную  для отдельных 
типов ЕА.

Н а основании полученных результатов установили, что при операциях, сопровож­
даю щихся большим ж елчны м рефлюксом, опасность возникновения рака культи выше 
(после резекций по методу Б ильрота II встречаемость рака достигает 50% , Бильрота I — 
28,5% ). После резекций ж елуд ка , сопровождающихся низким желчным рефлюксом (Б иль­
рот II  +  анастомоз Б раун а, У-реконструкция по Ру  Б), риск возникновения рака культи 
ж елудка значительно ниж е.
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Nephrolithotomy in Childhood 
by Extracorporeal Shock-wave Lithotripsy

P .  S z ő n y i , L . P i r ó t , J. T ó t h  an d  A. K o v á c s

’D e p a rtm e n t o f  U rology, H eim  P á l P aed ia tric  H osp ita l, H -1086  B udapest, Ü llő i ú t  8 6  

an d  d e p a r t m e n t  o f  U rology, Já n o s  H o sp ita l, H -1125 B u d ap est D iósárok ú t  1, H u n g a ry

(R eceived: M arch 1, 1990)

E x trac o rp o rea l shock-w ave lith o trip sy  (E SW L ) perfo rm ed  on 19 occassions 
in  6 -1 5-year-old  nep h ro lith ic  ch ild ren  is repo rted . T he s to n es w ere p re sen t in  th e  
ca lyceal ends in  th e  ren a l pelvis. T he possib ilities o f t r e a tm e n t  and  its  effec ts w ere 
exam ined  b y  u ro g rap h y , u ltra so u n d , cam era ren o g rap h y  an d  m agnetic  resonance 
im ag ing  p rocedures. A fte r th ree  m o n th s  13 ch ild ren  a re  free  o f  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. I t 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 
(ljl)1 was examined by camerarenography. In one case also nuclear magnetic 
resonance study was made on intact kidney and in one operated for calculus 
(lj2)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 János 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 Iso tope  D e p a rtm e n t, J a h n  F erenc  H o sp ita l, H -1204 B u d ap est, K öves u . 2 -4
2  C entral R adiological D iagnostics, H -1122, B u d ap est, H a tá rő r  ú t  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 
W ellenstoßbehandlung

P .  S z ő n y i , L .  P ir ó t , J .  T ó t h  u n d  A. K o v á c s

B erich te t w ird  ü b e r  d ie  bei 16, a n  N ie ren s te in  leidenden 6-15jälirigen  K in d e rn  
19rnal d u rch g efü h rten  E S W L -B eh an d lu n g . D ie S te in e  lagen in  den  K elchenden  u n d  im  
P y e lu m . M öglichkeiten u n d  W irkungen  d e r  B eh an d lu n g  w urden  m itte ls  U ro g rap h ie , 
U ltra sc h a ll, K am era ren o g rap h ie  un d  m ag n e tisch e r K ern resonanz u n te rsu c h t. D rei M onate  
s p ä te r  w aren  13 K in d e r s te in fre i.

Удаление почечных камней у детей с помощью экстракорпоральной ударной
волны

П. СЕНИ, Л. ПИРОТ, Й. ТОТ и А. КОВАЧ

Авторы сообщают о литотрипсии, выполненной в 19 случаях у 6— 15-летних детей 
с помощью экстракорпоральной ударной волны (ESW L). Камни располагались на концах 
почечных чашечек, в почечной лоханке. Возможности и эффекты лечения изучали с помо­
щью урографии, ультразвука, камерной ренографии и магнитного ядерного резонансного 
исследовательского метода. Спустя три месяца у 13 из 16 детей камней не было.
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Successful Culturing of Infections, Oncogenic 
Adenovirus from the Stimulated Lymphocyes 

of a Patient with Bladder Tumour

’D e p a r tm e n t o f U rology, I s tv á n  K ó rh áz , H - 1096 B u d ap est, N ag y v árad  té r  1 a n d  i n s t i ­
tu te  o f  M icrobiology, Sem m elw eis U n iv e rs ity  M edical School, H-1089 B u d ap est, N a g y ­

v á ra d  té r  4, H u n g ary

D uring  th e ir  a tte m p ts  a t  cu ltu rin g  viruses from  tu m o u r cells an d  c ircu la tin g  
lym phocy tes , au th o rs  ob ta in ed  oncogenic ty p e  18 in fectious adenov irus fro m  th e  
p h y to h aem ag g lu tin in -s tim u la ted , p erip h era l T  ly m p h o cy tes  o f a  p a t ie n t  w ith  
b lad d e r tu m o u r. T hey  found th a t  th e  lym phocy tes o f  o th e r p a tien ts  w ith  u ro g en ita l 
tu m o u r  o ften  show  sensib ility  to  th e  v ira l antigens. T he successful cu ltu rin g  o f  th e  
v iru s  p roves th a t  p a tie n ts  w ith  u ro g en ita l tu m o u r c a rry  th e  function ing  genom es o f 
th e  on togén ie  v iru s , n o t on ly  in  th e ir  tu m o u r cells b u t  also in  th e ir  cu rcu la tin g  
lym phocy tes . I t  is assum ed th a t  th ese  genom es jo in tly  w ith  th e  im m une  sy s tem  
im p a ired  by  o th e r D N S  v iruses m ig h t h ave  a  role in  tu m o u r  developm ent.

I t  is know n th a t  th e  tu m o u r  cells and  c ircu la tin g  lym phocy tes o f  p a tie n ts  
w ith  m a lig n an t u ro g en ita l tu m o u r  m a y  c a rry  v ira l com ponents, la te n t v iruses. 
H ow ever, in fectious v iru s—in  th e  m en tioned  cases—cou ld  n o t be iso la ted . I n  th e  
p re s e n t s tu d y  a t te m p t w as m ad e  to  cu ltu re  in fectious v iru s  from  th e  tu m o u r  cells 
an d  th e  in  vitro s tim u la ted  c ircu la tin g  T  lym phocy tes  o f  p a tien ts  w ith  u ro g en ita l 
tu m o u r.

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

S . C s a t a ,1 G i z e l l a  K u l c s á é 2 an d  I .  N á s z2

(R eceived: J a n  10, 1990

Patient Material and Methods

its were made to culture virus from the surgically removed
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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).

F ig. 1. Cystogram reveals the missing right half of the bladder
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F i g . 2. In trav es ica l U S : T u m o u r o f  a  solid echostruc tu re  invo lv ing  on  th e  r ig h t side o f th e  
b ladder, th e  reg ion  from  th e  b lad d e r to  th e  base o f th e  b lad d er, p en e tra tin g  also in to  th e  

w a ll  an d  in v ad in g  th e  en v ironm en t (s tage T 3 b)

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 
T3b) (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 T3b).

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-III 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. 
I t  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 T3b).

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 Züchtung des ansteckenden, über onkogene Eigenschaften 
verfügenden Adenovirus aus den stimulierten Lymphozyten von, an 

Harnblasentumor leidenden Patienten

S. C s a t a , G. K u l c s á r  u n d  I. N á sz

Im  L aufe d e r V irenzüch tungsversuche  a u s  T um orzellen u n d  zirku lierenden  L y m ­
p h o z y te n  w aren aus den  m i t  P h y to h aem ag g lu tin in  stim u lierten  T -L y m p h o zy ten  eines a n  
B la sen tu m o r leidenden  P a tie n te n  über onkogene E igenschaften  verfügende, ansteckende 
A d en o v iren  (Typ 18) zu  gew innen. E s  ließ sich  festste llen , daß  geg en ü b er die A ntigene des 
V iru s  die L y m p h o zy ten  d e r  übrigen, a n  U ro g en ita ltu m o r le id en d en  P a tien ten  h ä u fig  
e ine Sensib ilisiertheit zeigen. D ie erfo lgreiche Z ü ch tu n g  des V iru s lie fe r t einen B ew eis 
d a fü r , d aß  die an  einem  U ro g en ita ltu m o r le id en d en  P a tie n te n  T räg e r d e r  funk tion ierenden  
G enom e des onkogenen  V iru s sind u n d  d ies b ez ieh t sich n ich t n u r  a u f  ih re  T um orzellen, 
so n d e rn  auch  a u f  ih re  z irku lierenden  L y m p h o zy ten . E s w ird angenom m en , daß in  d e r  
E n tw ick lu n g  des T u m o rs  die G enom e in  W echselw irkung m it  sonstigen  D N S-V iren 
g eschäd ig ten  Im m u n sy s te m e n  w ahrschein lich  eine R olle spielen.

Успешное культивирование инфекуионного, онкогенного аденовируса из 
стимулированных лимфоцитов больного с опухолью мочевого пузыря

Ш. ЧАТА, Г. КУЛЬЧАР и И. НАС

В ходе попыток культивирования вируса из опухолевых клеток и циркулирующих 
лимфоцитов авторы получили из стимулированных фетогемагглютинином периферических 
Т-лимфоцитов одного больного с опухолью мочевого пузыря обладающий онкогенными 
свойствами инфекуионный аденовирус 18 типа. Они нашли, что лимфоциты остальных боль­
ных с урогенитальной опухолью часто обнаруж иваю т сенсибилизированность по отношению 
к  антигенам вируса. Удачное разведение вируса доказывает, что больные с урогенитальны­
ми опухолями являю тся носителями действующих геномов онкогенного вируса, причем 
не только в клетках опухоли, но такж е и в циркулирую щ их в крови лимфоцитах. Авторы 
предполагают, что;геномы должны играть роль в возникновении опухоли во взаимодей­
ствии с поврежденной другими Д Н К  вирусами иммунной системой.
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