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Prognostic Importance of Biopsies and Two- 
Phase Operations in the Surgery of Breast 

Carcinoma (Question of Surgical Dissemination
of Cancer Cells)

F. P rochnow  and L. Tapolcsányi

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

(R eceived S e p te m b e r 29, 1983)

The a u th o rs  perfo rm ed  in te rv a l opera tions in  217 cases o f  b re a s t carc inom a 
a t  th e  D e p a rtm e n t o f  Surgery  o f  th e  N a tio n a l C ancer In s t i tu te ,  B u d ap es t be tw een  
1950 an d  1958. T he num ber o f  15-year su rv iv a l fo llow ed u p  w as 111 (51% ). 
D uring  th e  sam e period , a f te r  667 one-phase  op e ra tio n s th e  n u m b er o f  su rv iv a ls  
followed up  fo r 15 y ea rs  w as 184 (27.6% ). T he s ig n ifican tly  b e t te r  re su lts  can  be  
a tt r ib u te d  to  th e  fac t th a t  tu m o u rs  (h isto logical cancers) considered  to  be b en ig n  
w ere rem oved  b y  b iopsy . N eith e r th e  tim e  o f  th e  in te rv a ls  n o r  th e  re s id u a l tu m o u rs  
d id  influence th e  b e t te r  resu lts . T h e  prognosis o f th o se  o p e ra te d  on  for solid  carc i­
nom a (c. sim plex , a n d  scirrhous) is less favourab le . P e rm a n e n t reco v ery  can  m o s tly  
be expected  b y  p rem enopausa l fem ale  p a tie n ts  w ith  a  slow -grow ing b re a s t tu m o u r 
o f  sm all d iam ete r .

In  b re a s t can cer p a tie n ts  o p e ra te d  on  w ith o u t h aem a to g en o u s m é ta s ta sé s  
th e  surgical d issem in a tio n  o f  can cer cells w ill n o t g ive rise  to  m é tas ta sés , since th is  
h as  been  p re v e n te d , d u ring  th e  long  g ro w th  o f th e  tu m o u r, b y  th e  defence m ech a­
nism  o f th e  o rgan ism  a n d  th is  is n o t  ev en  reduced  b y  th e  su rg ica l in te rv en tio n .

A lthough  th e  resu lts  o f in te rv a l opera tions a re  p rom ising  i t  is s till reco m ­
m ended  th a t  a ll nodes should  b e  rem o v ed  from  th e  b re a s t  a t  a n  in s itu te  w here a  
rap id  h isto log ical frozen-section  e x a m in a tio n  is ava ilab le .

Precise preoperative diagnosis is a still unsolved question in the surgery 
of breast cancer. The biopsy and the  subsequent histological frozen-section 
examination may help in revealing it. Adhering to  ethical standard, removal 
of the breast can only be made on the basis of an accurate diagnosis. The triple 
requirements of diagnostics, ethics and surgical performance are met a t best 
if, on removing breast tumours, the surgeon is always prepared to  perform 
a radical operation.

I t  occurred quite frequently th a t  tumours considered to  be benign were 
removed in out-patient services, and a  radical operation was only performed 
in possession of the positive histological results. The radical operation was also 
delayed if, based on the frozen-section examination, the question of malignity 
could not be settled. Two-phase operations are generally disapproved since 
they  are supposed to  produce enhanced dissemination of cancer cells and they 
are regarded as one of the causes of the  not decreasing m ortality  rate of breast 
cancer.

1 * Acta Chirurgica Hungarica 26, 1085



4 F. Prochnow et al. : Biopsies and Surgery of Beast Carcinoma

On the basis of our large patient m aterial (1044 patients received com­
bined treatm ent between 1950 and 1958), considering their 15-year survival 
ra te , it seems to be justified to  deal with this question in detail. In  217 cases,
i.e. in every fifth case (20.7%), two-phase operation or interval operation was 
performed.

Historical Survey

Prior to the antiseptic era, Virchow [62] already made microscopic 
examinations and he was the first to  introduce the removal of tum our in 
in tac t tissue. W ith the  spread of antiseptic then aseptic surgical procedures, 
the  histological verification was finally eclipsed. Virchow, too, relied in his 
decision on the macroscopic picture [63]. Heidenhain’s histological studies 
[29] had astonishing results. I t  tu rned  out th a t in most of the cases, the 
cancerous breast had  not been excised with a margin of normal tissue. Con­
sequently, the great num ber of early recurrences as well as the 25 — 30% 
3-year, nontumour-free survivals were understandable. A ttem pts have been 
m ade at increasigly resorting to  radical surgery, as a result of which the 
radical operation of monoblock-dissection was performed [25, 44, 53]. At the 
tu rn  of the century, breast carcinoma was described by the textbooks as a 
tum our being connected with the skin. Halsted [26], in case of smaller tumours 
m ade an incision through the skin and if the knife caught on the hard edge 
of the tumour he regarded it as m alignant, while if the knife passed through 
unheeded, he considered it as a benign tum our. The famous “ Operative Sur­
gery” edited by Bier e t al. [5] was published first in 1912. Breast surgery was 
discussed by K iittner. No mention at all was made here of the indication and 
performance of biopsy. Lubarsch called attention in 1912 to  the relationship 
between tumour and traum a. According to  him, traum a can give rise not only 
to  its more rapid growth but also to  its dissemination [41]. The results of 
Tyzzer’s animal experiments [61] seemed to confirm this, too. After traum a­
tization of the tum our (i.e. repeated excisions, massage, etc.) the number of 
haematogenous m étastasés increased.

After World W ar I, abdominal surgery underwent an amazing develop­
m ent. In Central Europe the care of breast tumours has become the task of 
the  younger generation of surgeons. Parallel to an increase in the average 
age of population and to  the development of the health insurance, the number 
of patients with m am m ary tum ours also increased. Therefore, biopsies were 
often performed in out-patients, which not rarely involved complications (bleed­
ing, haematomas, inflamm ation, suppuration). Owing to  inaccurate biopsies 
explosive cancer-cell dissemination occurred sometimes and the fatal con­
sequences of paraexcision had to  be discovered in the neglected tum our of 
recurring patient [17]. Physicians have learned th a t even a circumscribed

A d a  Chirurgica Uungarica 26, 1985



F. Prochnow et al. : Biopsies and Surgery of Beast Carcinoma 5

tum our not attached to  its environm ent can be m alignant. However, after a 
radical operation there still was a great number of early recurrences. Post­
operative radiotherapy was introduced on the initiative of German surgeons 
[4, 34, 47]. The restarting of animal experiments did not produce unanimous 
results, it was, nevertheless, repeatedly proved th a t massage of the tum our 
considerably increased the rate of haematogenous m étastasés [37, 42, 69, 70].

Evaluation of the results of interval operations first in 1933 aroused a 
controversy. Based on the patient m aterial of the Memorial Hospital, Adair 
[2] demonstrated th a t the 5-year survival rate was 20% , while it was 20%  
in the case of 7145 one-phase operations. Harrington [28], a t the same time, 
published a report from the Mayo Clinic stating th a t the survival of patients 
operated on elsewhere but receiving definite treatm ent a t the clinic was 
relatively short, similarly to those operated on for m am m ary carcinoma during 
pregnancy. Siemens [58], however, reported th a t, after a to ta l of 59 interval 
operations, the 10-year survival ra te  was 35%, while th a t  after 250 one-phase 
operations only 16.4%. The excellent results are proved by  the fact th a t in 
out-patients early-stage tumours were removed.

After World W ar I I , the average age has further increased. In  Hungary, 
owing to  the general health insurance service, the num ber of those presenting 
w ith benign breast cancers has also enormously increased. I t  became an almost 
routine procedure to  excise tum our a t out-patient clinics where the more 
experienced clinical and hospital surgeons could make an adequate selection. 
As a result, the num ber of histological tumours has increased.

The warning of Lubarsch seemed to have been confirmed in clinical 
practice by Engell [15]. According to  his cytaemic examinations, during breast 
cancer operation and also subsequently, a large num ber of tum our cells enter 
the regional venous circulation (in 57.5%  of the cases) bu t also the peripheral 
circulation (9.7%). This was followed by a series of reports demonstrating a 
varying degree of tum our cells in the patien ts’ circulation [11, 45, 51]. Alexan­
der and Spriggs [3] proved earlier th a t  tum our cells cannot be traced in the 
peripheral circulation during or after operations of operable breast cancers. If 
such an examination yielded positive results this was in support of the dis­
semination. Patients with such findings died due to  cancerous complications 
w ithin a couple of months. Invited by  surgeons, Fleming [10], studied the 
dissemination of tum our cells both in the  regional and in the peripheral cirula­
tion during osteosynthesis of tum orous (metastatic) femur. Their number 
showed an enormous increase in the regional blood decreasing m arkedly after 
a short time, they, however, did not appear in the peripheral circulation. (The 
fact th a t the osteosynthesis of a m etastatic femur is a much greater traum a 
than  a radical operation performed in normal tissue does not require further 
explanation.) Foss e t al. [20] found tum our cells in the regional blood only in 
a small percentage of the cases during the biopsies of osteosarcomas.
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6 F. Prochnow et al. : Biopsies and Surgery of Beast Carcinoma

Engeil [16] himself did not a ttribu te  prognostic im portance to  surgical 
cytaem ia, since the 5- to  9-year survival rates of his patients with positive and 
negative findings were identically 51 %. This opinion has also been emphasized 
by  several other authors [12, 13, 14, 36, 52].

Surgical Trauma of Biopsies

Biopsies were made by the surgeons in regions infiltrated  with a 1 % 
Novocain solution, rarely under general anaesthesia. After transecting the 
skin and the soft parts, the vis a tergo pressure decreases in the tum our since 
tension is relieved a t the surface of the tumour. From the  opened lymph 
vessels and veins the blood is em ptied into the wound, so do the tum our cells. 
The blood coming from the arteries is considered to be an eluent. Excision of 
tum ours 2-3 cm in diam ater does not entail greater traum a when performed by 
experts. Undoubtedly, however, this intervention is not ablastemic and there 
are  always residual tum our cells. This patient is still in a more favourable 
position, even if the radical operation is delayed, than  the calmed and dis­
charged patient whose tum our keeps on increasing and who is readm itted 
w ith  métastasés.

Result-Statistics of Interval Operations

Roux-Berger and Monod [54] were the first to  report in 825 patients 
w ith cancer of the tongue, th a t biopsies did not result in harm ful consequences. 
The innocuity of excising ulcerating tumours is generally accepted. A consider­
able difference was, however, found by Wilson [68] in cases of breast cancer, 
since after to ta l excision the 5-year survival rate was 70.9%, while th a t after 
simple excision 47.5%.

The results of Adair, H arrington and Siemens have already been cited. 
D uring the forty years having elapsed since then, 18 such reports appeared 
in  the literature: Lee [40], Haagensen and Stout [23], Rödén [55], Nohrman 
[46], Dargent et al. [10], Scheel [57], Kaae [35], W anke [66], Pierce et al. 
[49], Storres [60], B urkhardt [7], Jackson and P itts  [33], Sayago and Sire- 
brenik [56], Weber [67], H ultborn and Törnberg [30], Hum phrey and Swerd- 
low [31], Gregl and Thorwirth [22] and Fries [21].

In  general, the results after interval operation are better. The exceptions 
are discussed in detail.

The outstanding result of Siemens were confirmed by  Haagensen and 
S tou t [23]. He removed the tum our considered to  be benign by  radical excision 
in  42 cases, the radical operation was made later on in view of the histological 
results. In  these cases, the 5-year survival rate was 85%  as opposed to the
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average 51.1%. The results of Siemens were confirmed by Wanke from the 
same clinic. After a to tal of 149 interval operations the  10-year survival rate 
increased from 35%  to 49.9 % , bu t also in the other cases from 16.4% to  
30.9%.

H arrington’s discouraging results were improved in each respect by 
Pierce et al. [49]. They compared the 5-year survival rate  after 96 interval 
operations to  th a t in 675 one-phase operations, with regard to age, size, stage 
and grading of the tumour as well as to the length of the interval. Ho dif­
ference was found, although th ey  stated  th a t the survival of those operated 
with a half-year-interval was the  best (65% as opposed to  the 61.2% of the 
others).

Of the Scandinavian authors, Käse, Scheel and Fries did not find any 
difference. According to Rödén, the results are more promising after the 
interval operations. The substantially better results after the interval opera­
tions were a ttribu ted , by Nohrman as well as by H ultborn and Törnberg, to  the 
fact one-phase operations were performed in clinically verified malignant cases.

Nohrman proved in a smaller, while Hultborn and Törnberg in a larger 
patient material, th a t the survival rate  of those operated within three days was 
better. According to  Hultborn and Törnberg, the 10-year survival rate  after 
one-phase operations was 38.5%, th a t  within a 3-day interval 75.3% and th a t 
exceeding three days 59%. Probably more patients in grade I I I  belonged 
to  those operated with a longer in terval than 3 days.

Gregl and Thorwirth emphasized th a t the 10-year survival rate of those 
operated at 7 to  12 day-interval was the smallest, i.e. 28.6% as opposed to 
th a t of those operated on the 1st to  6th days or after the  13th day, these being 
43.3% and 34.4%, respectively. Scarring procedure term inating during the 
second week would prevent subsequent “ Stossmetastase” , as stated by the 
authors.

Weber, H ultborn and Törnberg as well as Gregl and Thorwirth estab­
lished th a t the residual tum our after biopsy dem onstrated in the removed 
breast reduces the  chances of survival. In  42 such cases of Hultborn and 
Törnberg the 10-years survival was 51.7% but this was much better than  the 
38.5% after the one-phase operations. In  cases w ithout residua, the rate was 
68.2%. Gregl and Thorwirth ascribed a particularly bad  prognosis to the resid­
uum  in positive lym ph node cases. Of 28 m etastatic patients, only 2 survived 
for 10 years, while in the negative cases 16 out of 30.

Based on 37 interval operations, Humphrey and Swerdlow stated th a t 
the 5-year survival rate  of those undergoing surgery w ithin 30 days was essen­
tially better than  those over 30 days, i.e. 75% as compared to  36.8%.

Sayago and Sirebrenik reported on a 27 % 5-year survival rate after 
33 interval operations, delayed on an average by 33 days. After their 37 one- 
phase operations the survival ra te  was 84.7%.
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The results of o ther authors (Lee, Dargent et ah, B urkhard t, Storres, 
Jackson and Pitts) revealed, however, th a t the chances for survival after 
in terval operations were similar or better than  after one-phase operations.

Present Results

Patient material: In  the period form 1950 to 1958, a to ta l of 1044 breast 
cancer patients received combined treatm ent (radical operation and radio­
therapy). Of these 884 patien ts belonged to  stages I  and I I  according to  Stein- 
tha l. The 160 patients graded as stage I I I  were not considered since in these 
cases no biopsies were performed.

Based on the histological examination, 884 patients were divided into 
negative lymph node (in the following negative) cases (n =  527; 60%) and 
positive lymph node (in the following m etastatic) cases (n =  357; 40%). For 
884 operable cases there were 217 biopsies (24.5%).

Interval operations were performed in 136 of 527 negative cases (25%) 
and  in 81 of 357 m etastatic cases (22.7%). Out of the 217 biopsies 63% fell 
in to  the negative group and 37%  into the m etastatic group.

The immediate radical operation following the to ta l excision or biopsy 
and  histological frozen-section examination should be called one-phase opera­
tion . Here, patients w ith a follow-up of a t least 15 years’ survival as well as 
the  follow-up of 5-year losses were included.

General Survey

The number of those with a 15-year survival after 217 interval opera­
tions was 111, i.e. 51% ; the 5-year losses were 44 (20%).

The number of those w ith a 15-year survival after 667 one-phase opera­
tions was 184, i. e. 27.6%; the 5-year losses were 224 (33%).

The difference is substantial, since after the interval operations every 
second, while after th e  one-phase operations every fourth, patien t survived 
for 15 years. In the 5-year losses the difference is also considerable.

Detailed Comparison of Stages

Of 217 interval operations, in 136 negative cases 83 patients (61%) 
survived for 15 years; 5-year losses: 15 patients (11%).

In  81 m etastatic cases 28 patients (34%) survived for 15 years; 5-year 
losses: 29 patients (35%).
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Of 667 one-phase operations in 391 negative cases 138 patients survived 
for 15 years; 5-year losses: 94 patients (24%).

In 276 m etastatic cases 46 patients (17%) survived for 15 years; 5-year 
losses: 130 patients (47%).

Consequently, after the in terval operations, in the negative cases, more 
th an  half of the patients, while in the m etastatic cases every th ird  survived 
a t least for 15 years. Nevertheless, after the one-phase operations, in the nega­
tive cases every third, while in the m etastatic cases every sixth, patient 
survived. In  the 5-year survival after the one-phase operations the losses were 
twofold.

These 15-year survival results wholly confirm the 10-year survival rec­
ords of Siemens, Hultborn and Törnberg and Wanke. Similarly, we also a ttrib ­
uted the better results to the fact th a t in the out-patient services the surgeons 
excised breast tum ours not arousing the suspicion of cancer. Namely, the 
surgeons did either not palpate the  axillary lymph nodes or having palpated 
them , they did not regard them  as m etastatic. The lymph node métastasés 
were proved by histological examination.

The Importance of the Length of Intervals

Based on the length of intervals, the 217 biopsy cases were divided into 
five groups. To avoid dissipation, the stages are not going to  be considered. 
None of the groups contains 100 patients, therefore percentages will not be 
calculated (Table I).

T a b l e  I

Significance of the length of the interval

Length of interval (days) 15 years survival 5-year losses Total of cases

A 1—7 33 18 69
В 8—14 21 6 37
C 16—30 23 9 44
D 31—60 16 6 23
E  over 60 18 6 44

Total 111 44 217

Based on the above data, no importance can be a ttached  to  the intervals. 
Almost half of the patients survived for 15 years after the shortest (1 day to 
7 days) as well as after the longest (over 60 days) intervals; while more than 
half of them belonging to the other three groups. The smallest losses were 
recorded in the 5-year survival after the longest interval: only every seventh
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p atien t was lost (6 out of 44). This confirms the d a ta  of Pierce et al. In  our 
m aterial the 5-year survival rate  of those operated a t a half-year interval was 
greater (65%).

I t  should be emphasized th a t  the results of all 5 groups are better than  
after the one-phase operations since after these only every fourth patient 
survived for 15 years, moreover of the negative cases only every th ird  did so.

Comparison of the Results

Importance of the 3-day interval

As opposed to  the results of Nohrman, H ultborn and Törnberg, it can 
be sta ted  tha t in our m aterial a to ta l of 29 patients was operated a t 3-day 
intervals. Of these 16 patients survived for 15 years. However, 188 patients 
were operated over 3 days of whom 95 survived for 15 years. In  both groups 
more than  half of the patients survived for 15 years, consequently the impor­
tance of the 3-day interval in the survival cannot be proved.

Importance of 7 to 12-day interval

According to  Gregl and Thorwirth, the survival of patients operated 
on a t  7- to 12-day intervals was the most unfavourable. In  our material the 
corresponding 8- to  14-day groups were considered. Of the 37 patients 21, i.e. 
more than  half of them , survived for 15 years and this is in keeping with th a t 
of those operated at shorter (1 day to  7 days) and a t longer (15 to  30 and 31 
to  60 days) intervals. The data  of the above authors cannot be verified.

Importance of the 30-day interval

Neither can the communication of Hum phrey and Swerdlow be con­
firmed. W ithin 30 days, however, 150 patients were operated. Of these, 77 
survived for 15 years as opposed to  the 67 patients over 30 days of whom 34 
patien ts survived for 15 years. More than  half of the patients in both groups 
survived for 15 years.

Importance of the average 33-day delay

The findings of Sayago and Sirebrenik can neither be confirmed although, 
as opposed to the 33-day average delay, 67 patients operated at intervals over 
30 days were considered. Of them  34 patients survived for 15 years (50%), the 
5-year losses were 11 patients (83% 5-year survival !).
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Importance of residual tumour

In  our m aterial histological examinations revealed residua in 44 cases. 
Of them , 25 patients survived for 15 years, the 5-year losses amounting to  8 
patients. Of 20 negative cases 15 (i.e. three-fourth of them ) survived for 15 
years. Of 24 m etastatic cases 10 patients, approximately half of them survived 
for 15 years. There was a great difference in survival between the negative 
and m etastatic cases, although the harm ful consequences of the residuum 
could be verified not even in the m etastatic cases.

Importance of Histological Type

The 217 cases were divided into two groups. The first included 66 patients 
(53 negative and 13 m etastatic). Their tumours proved histologically to  be 
comodo, initial in traductal, papillary and medullary mucinous cancers. The 
o ther group contained 151 patients (83 negative and 68 m etastatic). The 
histology of their tum ours revealed solid (c. simplex, scirrhous and mixed) 
cancers. Of the 66 patients belonging to  the first group, 44 survived for at 
least 15 years, i.e. tw o-third of them . Of the 151 patients of the other group, 
67, i.e. almost half of them , did so. Concerning the 5-year losses, in the first 
group every seventh, in the other one every fourth-fifth, patien t did not sur­
vive for 5 years. The better results can be partly  ascribed to  the fact th a t 80%  
of those in the first group and 55%  of those in the second one, were free of 
métastasés.

Age, Length of History, Size of the Tumour and Survival

Only the survivals for more than  15 years were considered. Their average 
d a ta  are shown in Table II.

T a b l e  I I

Correlation between age, length of history, size of tumour and survival

Data (mean) Interval operation One-phase operation

Age 46 51.5
Delay (months) 9 7.5
D iam eter of tum our 2.3 3.1
Survival (years) 18.2 17.3

Table I I  proves th a t patients having undergone an interval operation 
due to  a tum our regarded as benign can expect a perm anent recovery in a 
larger number and to  a greater extent, since a t the time of the operation, they  
were younger (5 x/ 2 years) and the growth of their tum our was slower.
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The Question of Surgical Dissemination of Tumour Cells

General opinions

Of the pathologists Lubarsch [48], Ewing [18], Ackerman and W heat 
J r . [1] and Kellner [36] a ttribu ted  haematogenous metastases-inducing effect 
to  traum a. This warnings applies to  biopsies, and to  radical operations of 
lesser or greater character. Wood, jr. e t al. [71] considered the growth and 
spread of the tum our the most im portant factors in m etastasis formation. 
T raum a (surgical and also biopsy) are ranked in the eighth place. Büngeler 
[8] believed th a t biopsy does not alter the disposition of the  organism, even 
if tum our cells enter the organism métastasés cannot occur. Kuzma and 
Anderson [38] emphasized th a t the metastatis-forming effect of biopsy is not 
adequately proved. According to  Kellner [36], tum our cells from the local 
m alignant tumours en ter the organism only most infrequently. Invasion is 
associated with cytaem ia and, due to  the progression of the tum our, a gradu­
ally increasing num ber of tum our cells disseminate in the organism. According 
to  Ham perl [27], the detachm ent of tum our cells depends primarily on their 
со- and adhesion as well as on the gradually increasing vis a tergo pressure in 
th e  tum our. The existence of tum our cells in the circulating blood is not the 
same as m etastatis [8, 27, 32, 36].

In  case of wholly excised tumours w ithin a single block-dissection radical 
operation, haematogenous métastasés are not to  be feared.

Results of interval operations

The essentially be tter results are due to  th a t also well-circumscribed 
non-carcinomatous tum ours have been excised. The circumscribed appearance 
occurs when tum ours of differenciated cells show the compressive invasion 
described by Ham perl, and tumours w ith immature cells have delineated 
edges [30] and a pushing border [39]. Also the lymphocytic border of medullary 
cancers, the mucous infiltration of mucinous carcinoma and the  hyalin envelope 
of small scirrhus of old women make a cancer well-circumscribed. I t is known 
th a t  the surgical prognosis of these tum ours is much better than  the average.

The frequently occurring residual tum ours do not seem to  have an adverse 
effect not even in cases of axillary métastasés. This has also been confirmed by 
the latest studies. Silverberg and Chitale [59] made biopsy then  radical operation 
in the  initial stage of intraductal carcinoma. They found residua in 19 cases 
w ith an 80% 5-year survival rate. W anebo et al. [65] performed ample exci­
sion, then radical operation in 167 so-called preclinical mini-carcinomas. 
Histological exam ination revealed residua in 52% of the  cases. The 10-year 
survival rate of the patients was 95%. Contesso et al. [9] reported th a t dis­
semination did not increase in the excised breast, weeks after the biopsy.
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The results of Peters [48] obtained by the so-called salami-procedure 
are extremely interesting clinically. The smaller tum ours situated in the  ex­
ternal sectors were removed hy lumpectomy (a somewhat greater operation 
as biopsy), then the  patients received intensive radiotherapy. When relapses 
occurred m astectom y, in case of repeated recurrences, block-dissection were 
performed. The 3 to  20-year survival rate  of his 275 patients was 69% , as 
compared to  the 59%  of his radically operated and irradiated 979 patients. 
Undoubtedly, the one-phase operations were performed in the more frequent 
cases. The comparison of the two materials is by all means not objective. I t  is, 
however, obvious th a t  for a long time the  residuum causing recurrences does 
not have m etastatic complications.

Experimental, Clinical, Pathological Observations

By intravenously injecting large am ount of tum our cells in 100% suc­
cessful attem pts have been made to produce métastasés in rats. Using few 
hundreds of tum our cells, however, succeeded in causing métastasés only in a 
small fraction of animals [36]. This experiment cannot be an analogy, since 
the in tac t, tum our cells are freed from the breast carcinoma by progression 
[36] or by the vis a tergo pressure [27]. The questions are still unanswered 
how, as a result of surgical traum a, the detachm ent of intact tum our cells 
change, how m any of them  enter the surrounding tissue, the lymph vessels 
or, via the regional veins, the organism. Fleming showed th a t during osteo­
synthesis of m etastatic femurs, a m arked dissemination of cells is initiated in 
the regional venous circulation, however, this is immediately stopped following 
the surgery. This fairly rough and direct traum a cannot be compared, how­
ever, with the operation performed in the in tact tissue far removed from the 
tumour.

I t  is well known th a t cancer of the breast is a metastable tum our. I t  is 
therefore justified to  suppose tha t in some patients with clinical breast cancer 
occult, haematogenous métastasés have already been formed which cannot 
be traced by routine examination and which can be recognized only after the 
operation, often some years later and frequently without local recurrences 
[50]. According to  Marx and Widow [43], the num ber of these patients a t 
the tim e of their first visit amounts to  25 to  30%. In their opinion, late mé­
tastasés may derive from cells the duplication time of which is very slow.

According to  W alther [64], the autopsy of patients with cancer of the 
breast receiving treatm ent or not actively treated  but died of a cancerous 
complication shows them  to  be free of haematogenous métastasés in 25 to  
30%. Their death was due to  a cancerous expansion (permeation) and cachexia. 
Bloom et al. [6] have confirmed this observation in the autopsy m aterial 
of patients with cancer of the breast.
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Patients presenting with operable cancer of the breast can, therefore, 
be divided—as regards haematogenous m étastasés—into three classes, namely 
to  (t) those resistant to  métastasés, (ii) those with preclinical, occult m étas­
tasés and (in) those without métastasés, however not being resistant.

In  case of a more or less definite diagnosis, one-phase operation is per­
formed. The 1 to  5 cm tum our was excised in the apparently normal tissue 
under general anaesthesia using an electric knife. This was first followed by 
a histological frozen-section examination, then within half an hour, by a radical 
operation. The excision of the tum our takes 10 to 15 minutes. This is the tim e 
w ithin which the tum our cells becoming detached in larger amounts are a 
th re a t to  the organism if, entering the circulation, they  s ta rt to  invade it. 
A fter removing the tum our, a residuum is bound to be left over. This, how­
ever, is of less im portance, since this is excised by radical operation in normal 
tissue. This should be all the more emphasized, since the residuum does not 
influence the prognosis in radical operations performed a t a long interval. 
A fter excising the tum our, however, the  organism acquires a highly favour­
able position, since tumour-cell dissemination will abruptly stop. I t should 
nam ely be borne in m ind th a t cancers of the breast keep on growing throughout 
long years prior to  being diagnosed and operated. If the patient presents 
w ithout haematogenous métastasés, the organism must have effectively com­
bated  the tum our cells. I t  would be an exaggeration to  say th a t the defence 
mechanism of the organism were to  break down just as a result of surgical 
stress or traum a. This has been disproved by  the results of Haagensen [24], 
the  disciple of Halsted. He himself operates on his patients —after small 
incision (not rarely triple) biopsies—through 4 to  5 hours. Then he performs 
the  classical radical operation, combined w ith skin grafting. His 10-year sur­
vival results are be tter than  average.

Theoretical Remarks

I t  is known th a t the individual surgical prognosis of the patients has 
not been favourable. Even considering the  stage, the histological type, the 
various gradings based on anaplasia and progression as well as the other fac­
tors, prognosis can be established only w ith a statistical probability. One of 
the  causes in th a t neither the patients resistant to  haematogenous métastasés 
nor those with occult métastasés can be considered.

The same accounts for tha t no precise statistics can be compiled. These 
are suitable only for general assessment of any aspects.

The earlier the stage the patients present with their disease, the less the 
num ber of those with occult haematogenous métastasés will be. Hence, the 
predeterm inists are wrong, since as a result of the increase of early cases, the 
num ber of perm anently recovered patients will also increase.
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Practical Remarks

A fairly im portant diagnostic task in operable cases is the recognition 
of occult, haematogenous m étastasés by using special procedures. Certainly, 
the radical and aggressive treatm ent of these patients will markedly reduce 
the chances of their survival, while the palliative treatm ent m ay even essen­
tially lengthen it.

In  cases of well-circumscribed tumours, following biopsy, one should 
suffice with total m astectom y and with lower block-dissection. If the histo­
logical examination of lymph nodes yields negative results, radiotherapy 
should not be considered.

I t  is an old rule th a t  every single node should be removed from the 
breast. Although in such cases, the interval operations have outstanding 
prognosis, it is still recommended th a t these should be removed in institutes 
where the rapid frozen-section examination is available. The interval operation 
is only indicated if the histologist cannot decide as far as malignity is con­
cerned.

References

1. A ckerm an  LV, W h e a t M V jr :  T he  im p lan ta tio n  o f cancer-an  av o id ab le  surg ical risk ?
S u rg ery  37: 341, 1955

2. A d a ir F E : C linical m a n ife s ta tio n s  o f  ea rly  cancer o f  th e  b re a s t  w ith  discussion on
su b jec t o f biopsy . N ew  E n g l J  M ed 208: 1250, 1933

3. A lexander R F , S priggs J S :  D iffe ren tia l d iagnosis o f tu m o r cells in  c ircu la ting  b lood .
J  Clin P a th  13: 414, 1960

4. A nschü tz  A W  : Ü b e r d ie  p o sto p e ra tiv e  B estrah lu n g  des M am m acarcinom s. B e itr  K lin
C hir 139: 25, 1927

5. B ier A , B rau n  H , K ü m m el H : C hirurgische O pera tionsleh re  In :  K ü ttn e r  H : D ie
O perationen  am  B ru s tk o rb , Vol. I I .  J A  B a rth , Leipzig 1912

6. B loom  H IG , R ich a rd so n  W W , H arrie s  E : N a tu ra l H is to ry  o f  u n tre a te d  b re a s t
cancer (1805— 1933). B r  M ed J  ii: 213, 1962

7. B u rk h a rd t G: D ie B e d e u tu n g  d e r d iagnostischen  E x s tirp a tio n  fü r  d as M am m acarci-
nom . Z en tra lb l C h ir 84: 208, 1959

8. B üngeler W : Die M e tas ta sen b ild u n g  bei bösartigen  G eschw ülsten . M ed W elt 21:
1587/1625, 1938

9. Contesso G, R ouessé J ,  G én in  J  : L es d issem inations in tra -m am m aire s  des carcinom es
d u  sein. A b strac ts  X I .  I n t .  C ancer Congress F lo rence  2 P an e ls , p  234

10. D a rg en t M, P ap illon  J ,  M eyer M: R em arq u es su r la  b iopsie des tu m e u rs  d u  sein.
L yon  Chir 46: 616, 1961

11. D elarue  N C: F ree  C ancer Cell. C anad  M ed A ss J  82: 175, 1960
12. D elarue  NC, W a tte rs  N , A nderson  W E , T hom son D : C ircu la ting  cancer cells. A rch

S urg  89: 392, 1964
13. D ry e  JC , R um age W T , A nderson  D : P rognostic  im p o rt o f  c ircu la tin g  cancer cells

a f te r  cu ra tiv e  su rg e ry . A nn  S urg  155: 733, 1962
14. D öbrössy  L : M alignan t cells in  th e  p e ripheria l b lood a n d  th e ir  significance in  m e ta s ta ­

sis fo rm ation . A c ta  C y to l 13: 395, 1969
15. E ngell H C : C ancer cells in  c ircu la tin g  blood. A cta  M ed S cand  S upp  201, S tockho lm

1955
16. E ngell H C: C ancer cells in  b lood ; a  five to  n ine y ea r follow u p  s tu d y . A nn  Surg  155:

733, 1957
17. E p s te in  A, F ed o re je ff A : In w iew eit sind  die P robeexzisionen  b e i b ö sa rtig en  G esch­

w ü lsten  gefäh rlich?  A rch  K lin  C hir 165: 357, 1933
18. E w ing  J :  B iopsy in  m a m m a ry  cancer. Ill M ed J  63: 482, 1933

Acta Chirurgxca Uungarica 26, 1985



16 F. Prochnow et al. : Biopsies and Surgery of Beast Carcinoma

19. F lem in g  JA : T u m o r cells in  th e  b lood  in  carc inom a o f  th e  b re a s t. P ro c  R o y  Soc M ed
66: 497, 1963

20. F o ss  O P, B ren n h o o d  JO , M esselt ОТ, B fsk ind  J :  In v as io n  o f  tu m o r  cells caused  b y
p a lp a tio n  or b io p sy  o f  th e  tu m o r. S u rg e ry  59: 691, 1966

21. F rie s  B : R esu lts  o f  th e  t r e a tm e n t  o f cancer o f  th e  b rea s t. A c ta  C hir Scan 103: 64, 1952
22. G regl A, T h o rw irth  Y : D ie B ed eu tu n g  d e r  B iopsie fü r d ie  P rognose  des M am m a-

carcinom s. D tsch  M ed. W ochenschr 92: 2160, 1967
23. H aag en sen  CD, S to u t A P : C arcinom a o f  th e  B reas t. A nn  S urg  116: 801, 1942 -  134:

151, 1951
24. H aag en sen  CD: D iseases o f th e  B reas t. 2nd  ed , W B  S aunders  P h ila d e lp h ia -L o n d o n -

T o ro n to  1971
26. H a ls te d  W S: T he re s u lts  o f  o p e ra tio n s  fo r th e  cu re  o f  cancer o f  th e  b re a s t perfo rm ed  a t  

th e  Jo h n  H o p k in s  H o sp ita l from  J u n e  1889 to  J a n u a ry  1894. J o h n  H opk ins H osp  
R ep  4: 297, 1894/95

26. H a ls te d  W S: T he re s u lts  o f  rad ica l o p e ra tio n s  for th e  cu re  o f  ca rc in o m a  o f  th e  b reas t.
A nn  Surg 46: 1, 1907

27. H am p erl H : A u sb re itu n g  u n d  W ach stu m  d e r  T um oren . L an g en b eck ’s A rch  K lin  Chir
295: 22, 1960

28. H a rrin g to n  SW : C arc inom a o f  b re a s t; surg ical t r e a tm e n t a n d  re su lts  five, te n  a n d
fifteen  y ea rs  a f te r  rad ica l am p u ta tio n . Surg  G ynecol O bst 56: 438, 1933

29. H eid en h a in  L : Ü b e r  d ie  U rsach en  d e r localen  K reb srec id iv en  n ach  A m pu ta tio
m am m ae. A rch  K lin  C hir 39: 97, 1889

30. H u ltb o rn  K A , T ö rn b erg  В : M am m ary  carcinom a. T he biologic ch a ra c te r  o f  m am m ary
carcinom a s tu d ie d  in  517 cases b y  a  new  form  o f m alig n an cy  g rad ing . A cta  R ad  
Suppl 196, S to ck h o lm  1960

31. H u m p h rey  L I, Sw erd low  M: F a c to rs  in fluencing  th e  su rv iv a l o f  p a tie n ts  w ith  carc i­
n o m a o f th e  b re a s t. A m  J  Surg  106: 440, 1963

32. Id e  A, H arv ey  R A , W a rre n  SL : R ole p lay ed  b y  tra u m a  in  th e  d issem ination  o f  tu m o r
fragm en ts b y  th e  c ircu la tio n  A rch P a th  ol L ab  M ed 28: 851, 1939

33. Jack so n  P P , P i t t s  H H : B iopsy  w ith  d e layed  rad ica l m as tec to m y  fo r carcinom a o f  th e
b rea s t. A m  J  S u rg  98:184, 1959

34. Jü n g lin g  О: D ie p o s to p e ra tiv e  R ö n tg en b estrah lu n g  u n d  ih re  T echn ik . B e itr  K u  Chir
143:171, 1928

35. K a a e  S: R isk  invo lved  b y  b iopsy  in  b re a s t cancer. A cta  R ad io l [D iagn] [S tockh]
37:469, 1952

36. K e lln e r B : D ie A u sb re itu n g  des K rebses. A kadém ia i K iadó , B u d a p e s t 1971
37. K n o x  LC : M assage a n d  m e tas ta s is . J  C ancer R es 6:192, 1921
38. K u zm a  J F ,  A n d e rso n  Y A D : P a th o lo g y , 6 th  ed. CV M osby, S t. L ouis 1971, C hap te r

38, p  1578
39. L an e  N , G oksel H , S a le rno  R A , H aag en sen  CD: C lin ico-pathologic analysis o f  th e

surgical c u ra b ili ty  o f  b re a s t cancers. A nn  S urg  153:483, 1961
40. L ee B J : E n d  re s u lts  in  th e  t r e a tm e n t o f  cancer o f  th e  b re a s t A m  J  Surg  20:405, 1933
41. L u b arsch  O: D ie B ed e u tu n g  des T rau m a s  fü r die E n ts te h u n g  u n d  W achstum  k ra n k ­

h a fte n  G ew ächse. M ed K lin  8:1651, 1912
42. M arsh  MC: T u m o r m assage  a n d  m e ta s tse s  in  m ice. J  C ancer R es  11:101, 1927
43. M arx  G, W idow  W : F rü h e rk e n n u n g  des B ru std rü sen k reb ses . In :  Sym posium  ü b e r den

B ru std rü sen k reb s , ed s G um m el H , W idow  W , A kadem ie  V erlag , B erlin  1973
44. M eyer W : A n im p ro v ed  m e th o d  o f  th e  rad ica l op e ra tio n  fo r ca rc inom a o f  th e  b rea s t.

M ed R ec 46:746, 1894
45. M oore G E, S an d b erg  AA, S chubarg  J R :  C linical an d  e x p e rim en ta l o b serv a tio n s o f

th e  occurrence a n d  fa te  o f  tu m o r  cells in  th e  b lood s tre am . A n n  Surg  146:580, 1957
46. N ohrm an , B A : C ancer o f th e  b re a s t. A  clin ical s tu d y  o f 1.042 cases tr e a te d  a t  R a d iu m ­

h em m et (1936-1941). A c ta  R a d  Supp l 77, S tockholm  1944
47. P e rth e s  G: E rfo lge d e r  B ru s tk reb sb eh an d lu n g  v o r u n d  n ach  E in fü h ru n g  der p rophy-

lactischen R ö n tg e n b e s tra h lu n g  d e r  o p e rie rten  F älle . Z en tra lb l C hir. 47:25, 1920
48. P e te rs  MV: T he ro le  o f  local excision  a n d  ra d ia tio n  in  e a rly  b re a s t cancer. B re a s t

C ancer E a r ly  a n d  L a te . Y ear B ook M edical P ub lishers , C hicago 1970
49. P ierce E H , C lag e tt T h , M cD onald  R , Gage R P : B iopsy  o f  th e  b re a s t follow ed b y

delayed  rad ica l m as tec to m y . S u r G ynecol O b ste t 103:559, 1956
50. P rochnow  F : M ű té ti  p rognosis és m e ta s ta s is  (Surgical p rognosis a n d  m etastasis).

M agy O nkol 10:193, 1966
51. R o b e rts  S, W a tn e  A L , M cG rew  E A , M cG rath  R G , N an o n s S, Cole W H : C ancer cells

in c ircu la ting  b lo o d . S urg  F o ru m  8:146, 1958

Acta Chirurgica Hungarica 25, 1985



F. Prochnow et al. : Biopsies and Surgery of Beast Carcinoma 17

52. R o b e r ts  S, H an g esh  JW , M cG rath  R G , V a la itis  J ,  M cG rew  E , Cole W H : P ro g n o s tic  
significance of cancer cells in  th e  c ircu la tin g  b lood; a  te n  y ea r ev a lu a tio n . A m  J  
S urg  113:567, 1967

63. R o tte r  H : G ünstige D auerfolge d u rch  e in  verbessertes  O pera tio n sv e rfah ren  d e r  
M am m acarcinom e. B erl K l W ochenschr 33:66/99, 1896

54. R o u x -B erg e r J L , M onod О: T ra itm e n t des ep ithe liom as de la  langue B ull. M ém  Soc
N a t C hir 54: 1232, 1928

55. R o d én  S: O n cancer o f th e  b rea s t, w ith  special reference  to  th e  re su lts  o f  d if fe re n t
m e th o d s  o f tre a tm e n t. A cta  R ad io l [S upp l] 57. [S tockh] 1944

56. Sayago  C, S ireb ren ik  O: Surgical b iopsy  as  a  d issem ination  fac to r in  b re a s t  cancer.
A c ta  U n  I n t  C ancer 15:1161, 1959

57. Scheel A : Som e p rognostic  fac to rs, p a rt ic u la r ly  b iopsy  in  carcinom a o f th e  b re a s t.
A c ta  R ad io l [D iagn] [S tockh ] 39:249, 1953

58. S iem ens W : D er E in flu ss  d e r P robeexcision  a u f  die P rognose des M am m acarcinom s.
A rch  K lin  C hir 177:651, 1933

59. S ilverberg  SG, C hitale A R : A ssessm ent o f  significance o f p ro p o rtio n  o f  in t ra d u c ta l
a n d  in f iltra tin g  tu m o r g ro w th  in  d u c ta l carc inom a o f th e  b rea s t. C ancer 38:831, 
1973

60. S to rre s  H G : T he role o f  excision  b iopsy  in lesions o f  th e  b rea s t. A m  J  S urg  18:1199,
1952

61. T yzzer E E : F a c to rs  in  th e  p ro d u c tio n  a n d  g ro w th  o f tu m o r m é tastasés . J  M ed R es
28:309, 1913

62. V irchow  R : H an d b u ch  d. spez. P atho log ie  u . T herap ie . E rlan g en  1854
63. V irchow  R : D iagnose u n d  P rognose des C arcinom e. A rch. E . P a th o l A n a t 111:1, 1888
64. W a lth e r  H E : K reb sm etas ta sen . B enno  Schw abe a. Co, B asel 1948
65. W anebo  H J ,  H uvos AG, U rb a n  JA : T re a tm e n t o f m in im al b re a s t cancer. C ancer

33:349, 1974
66. W an k e  R :  A ktuelle  P rob lem e d e r  B eh an d lu n g  des M am m acarcinom s. L an g en b eck ’s

A rch  K lin  C hir 279:85, 1951
67. W eber K : Z u r F rag e  der G efahrlosigkeit der P robeausschä lung  des M am m acarc inom s.

S trah len th e rap ie  102:276, 1959
68. W ilson L B : Incisional a n d  excisional b iopsy  in  m am m ary  carcinom a. Thesis. G ra d u a te

School, U n iv . o f M inneso ta  1952
69. W ood FC : D iagnostic  incision o f tu m o rs . J  A m  M ed A ssoc 73:764 (1919)
70. W ood FC : T he ex p erim en ta l p a tho logy  o f  cancer. J  A m  M ed Assoc 84:4, 1925
71. W ood S jr ,  H olyoke E D , Y ard ley  J H :  M echanism  o f m e ta s ta tic  p ro d u c tio n  b y  b lood

b o rn e  cancer cells. C anad  Cane C onf 4:167, 1961

Über die prognostische Rolle der Biopsie und des zweizeitigen Eingriffes in  der 
Chirurgie des Mammakarzinoms

(Problem der operativen Tumorzellstreuung)
F . P r o c h n o w  u n d  L. T a p ó l ó s á n  y i

A n d e r  C hirurg ischen  A b te ilung  des L a n d e s in s titu ts  fü r Onkologie w u rd en  in  d en  
J a h r e n  vo n  1950 b is 1958 in  217 M am m akarz inom fällen  zw eizeitige O pera tio n en  v o rg e ­
n o m m en ; d ie  Z ahl d e r o bserv ie rt 15 J a h re  Ü b erleb en d en  belief sich a u f  111 (51% ); im  
L au fe  d e rse lb en  Periode  w urden  667 einzeitige E ing riffe  du rch g efü h rt, w onach  d ie  Z ah l 
d e r  o b se rv ie rt 15 Ja h re  Ü berlebenden  184 (27,6% ) ausm ach te . D ie w esentlich  b esse ren  
E rg eb n isse  fin d en  ih re  E rk lä ru n g  d a rin , daß  in  d en  O rd ina tionen  m itte ls  P robeexz ision  die 
a ls  g u ta r tig  g eh a lten en  T u m o ren  (die h isto log ischen  K rebse) e n tfe rn t w urden . D ie E rg e b ­
n isse w u rd en  w eder d u rch  die Z eit des In te rv a lls  noch  d u rch  das T u m o rresid u u m  n e g a tiv  
b ee in f lu ß t. D ie P rognose d e r o p e rie rten  soliden (sim plex, Szirrhus) K rebse  is t w en iger g u t. 
M it e in e r D auerhe ilung  k ö nnen  am  eh esten  jene  a n  M am m akarzinom  le idenden  F ra u e n  
rech n en , die sich im  A lte r v o r d e r M enopause b e fin d en  u n d  bei denen  es sich  u m  e in en  
lan g sam  an w achsenden  T um or m it k leinem  D urchm esser h an d e lt.

B ei d e n  ohne h äm atogene  M etastasen  o p erie rten  M am m ak arz in o m k ran k en  k a n n  
d u rc h  d ie T um orze lls treuung  keine  M etastase  v e ru rsa c h t w erden , d a  d ieser P ro zeß
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w ä h re n d  des langsam en  T um orw achstum s d u rc h  d e n  A bw ehrm echanism us des O rgan is­
m u s s te ts  gehem m t w u rd e , eine F äh igke it, d ie  d u rc h  den  ch irurg ischen  E in g riff  n ic h t 
v e rr in g e r t  w ird .

O bw ohl die E rg eb n isse  d e r zw eizeitigen O p era tio n en  befried igend  sind , w ird  
em pfoh len , d aß  die E n tfe rn u n g  d e r M am m akno ten  s te ts  in  In s ti tu te n  s ta tt f in d e n  soll, w o 
die ra sch e  G efrierm ethode z u r  V erfügung  s te h t.

Прогностическая роль биопсии и двухэтапной операции в хирургии рака 
грудной железы (вопрос оперативного рассеивания опухолевых клеток)

Ф. ПРОХНОВ и Л . ТАПОЛЧАНИ

В хирургическом отделении Государственного онкологического института, за 
период 1950-1958 гг., в 217 случаях выполнили двухэтапную операцию по поводу рака 
грудной железы; число переживших 15-летний срок после операции составляло III 
больных (51%). Число оставшихся в живых спустя 15 лет после 667 одноэтапных операций, 
выполненных в те же годы, составляло 184(27,6%). Объяснение значительно лучших ре- 
зулптатов операций в первом случае заключается в том, что опухоли, которые при пробной 
биопсии считали доброкачественными (гистологические раки), удаляли в амбулаториях. 
Ни продолжутельность интервала, ни остаток опухоли не оказывали ухудшающего 
действия на результат. Прогноз менее благоприятный при операциях солидного (простой 
рак, скирр) рака. Стойкое выздоровление ожидается скорее у больных, находящихся 
перед менопаузой, с медленно растущей раковой опухолью, имеющей маленький диаметр.

У прооперированных больных с раком грудной железы без гематогенных метаста­
зов, рассеивание опухолевых клеток во время операции не может вызвать образование 
метастазов, так как этому, за продолжительное время развития опухоли, всегда препят­
ствуют защитные силы организма, хирургическое же вмешательство не снижает эту 
способность.

Хотя результаты операции с перерывом являются хорощими, тем не менее авторы 
рекомендуют, чтобы любой узелок из грудной железы удаляли в таком медицинском 
учреждении, которое располагает возможностью производить быстрое исследование 
с замораживанием.
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Gastric Carcinoma Associated with Other 
Maligant Tumours

L. Molnár , E . Svastics and P . R ahóty 

N atio n a l C ancer In s t i tu te ,  H -1122 B u d ap es t, R á th  G y. u . 7-9, H u n g a ry  

(R eceived O cto b er 10, 1983)

A u th o rs  rep o rt on  25 p a tie n ts  tr e a te d  fo r g a s tr ic  cancers associated , sy n ch ro ­
nously  o r  m e tach ronously , w ith  o th e r  m a lig n a n t tu m o u r. H ypo theses fo r th e  
deve lo p m en t o f m u ltip le  m a lig n an t tu m o u rs  a re  rev iew ed . T hey  s ta te  th a t  th e  
p rognosis o f  th e  second  tu m o u r is w orse fo r its  la te  d e te c tio n  a n d  s tre ss  th e  im p o r­
tan ce  o f  follow -up th a t  also  considers th e  possib le deve lo p m en t o f a  new  tu m o u r.

O ccurrence  of multiple prim ary tum ours has been observed by early 
investigators like Procca, Förster, Kaufm ann, Virchow, Volkmann [cit. 32]. 
Nearly 100 years ago (1881) Billroth [5] determ ined the criteria of multiple 
prim ary m alignant tum ours: (i) the tum ours of different histological types, 
(гг) have different localization, (in) and possess métastasés of their own.

Billroth’s definition was soon considered to  be exaggerated. Nowadays 
the classification of W arren and Gates [46] is the generally accepted one.

According to  this definition (г) the  tum ours m ust show histological 
signs of malignancy, (гг) they  have to  be of different histological types, (ггг) 
unequivocal evidence m ust be provided th a t the tum ours are not one another’s 
métastasés.

In agreement with other H ungarian authors [3, 6, 14, 18, 19, 20, 22, 
27, 29, 33, 34, 35, 43, 45] we accept the criteria of W arren and Gates [46].

There is a diversity in literature on the occurrence rates of prim ary, 
multiple malignant tumours. Double prim ary tum ours usually occur in 3 -5% , 
triple tum ours in 0.2-0.5%. The occurrence of even more primary tum ours is, 
however, a rarity  [4, 7, 8, 10, 13, 17, 23, 24, 28, 40, 48].

Increasing life expectancy of the population and successful therapy  of 
the first m alignant tum ours increase the likelihood of secondary tumours [14].

Based on their time of occurrence, multiple prim ary cancers can be 
divided into two main groups:

1. Simultaneous or synchronous m ultiplicity if tum ours appear within 
one year and the possibility of recurrence can be excluded.

2. Heterochronous or asynchronous tum ours—with more than  one year 
interval between their appearance.

The pathogenic factors of multiple prim ary tum ours are not elucidated. 
None of the several hypotheses available is fully convincing.
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Presumable aetiological factors can be grouped as follows:

1. Genetic and fam iliar factors
2. Long-term effect of some carcinogenic agent(s) (as in skin, breast, 

lung and gastric cancers)
3. Oncogenic effect of cytostatic or irradiation therapy (chronic immuno­

suppression)
4. Hormonal factors
5. Immunological factors [1, 12, 13, 20, 21, 26, 30, 31, 36, 37, 38, 39, 

41, 47, 49].

Own Material

Retrospective analysis of multiple tum ours treated a t our departm ent 
is in progress. To the best of our knowledge no comprehensive study  on gastric 
cancers accompanied by other m alignant tum ours has been published. Over 
th e  period of 1972 to  1981 we treated  215 gastric cancer patients; multiple 
tum ours were found in 25 cases (Tables I-Y ).

T a b l e  I

Gastric cancers associated with other tumours

Synchronous
gastric

carcinoma

Metachronous gastric 
carcinoma

primary secondary

Breast tum our 1 9 1
Gynaecological tum our 1 1 2
Tumour of th e  head and neck — 3 1
M alignant m elanoma 1 1 1
Urological tum our 1 1 —
Colon tum our — 1

Total 4 16 5

T a b l e  I I

Age and sex distribution of patients with multiple prim ary tumours

Age Male Female

31—40 1 2
41—60 — 4
6 1 -6 0 l 9
61—70 2 2
71—80 2 2

Total 6 19

Acta Chirurgica Hungarica 26, 1985



L. Molnár et ni. : Gastric Carcinoma 21

T a b l e  I I I

Tim e elapsed between the prim ary and secondary tumours

Case No.
Localization

primary

of tumour

secondary
Interval between primary 
and secondary tumour (yr)

1 b re a s t s to m a c h 13
2 b re a s t s to m a c h 14
3 b re a s t s to m a c h 20
4 b re a s t s to m a c h 3
5 b re a s t s to m a c h 3 /4  (sy n ch ro n o u s)
6 b re a s t s to m a c h 15
7 b re a s t s to m a c h 2.5
8 b re a s t s to m a c h 3
9 b re a s t s to m a c h 3

10 b re a s t s to m a c h 55
11 s to m a c h b re a s t 11
12 u te ru s s to m a c h 7
13 s to m a c h u te ru s 0 (sy n ch ro n o u s)
14 s to m a c h o v a rie s 1.5
15 s to m a c h o v a rie s 4
16 la ry n x s to m a c h 2
17 g in g iv a s to m a c h 1
18 c o rp u s  l in g u a e s to m a c h 1.5
19 s to m a c h s in u s  e th m . 2
20 s to m a c h m e la n o b la s to m a 2
21 s to m a c h m e la n o b la s to m a 0 (sy n ch ro n o u s)
22 m e la n o b la s t  om  a s to m a c h 19
23 p en is s to m a c h 1 m o n th  (sy n ch ro n o u s)
24 p r o s ta te s to m a c h 4
25 s ig m a s to m a c h 6.5

When evaluating our gastric cancer cases none of the aetiological factors 
enumerated in the introduction could convincingly be proven. Fam ily mem­
bers’ data  did not confirm either the genetic or the familial origin. The effect 
of a carcinogenic agent could not be identified either. The high number of 
our patients treated  w ith cytostatics or irradiation and the low incidence of 
double tum ours did not make likely the oncogenic effect of chemotherapy 
or irradiation as immunosuppressed states. The role of some hormonal factors 
has been propounded as gastric cancers were relatively often associated with 
breast cancers and gynaecological tumours. We have failed, however, to  
render convincing evidence for such an aetiology. I t  is quite probable th a t 
these coincidences derive from the special patient m aterial of our Oncological 
Institute.

As to  recent years’ studies of the National In stitu te  of Oncology (Buda­
pest) and of other authors, the immunological factors m ay play the most 
im portant role. The immunosurveillance theory of Thomas [44] and Burnet 
[9] on the defensive reaction to  tum our by the T-cells has undergone some 
revision. Latest investigations in this field suggest th a t  neither the T nor the 
В cells, bu t the ‘zero’ subpopulation of the lymphocytes is responsible for
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T a b l e  IV

Persistence of symptoms of the prim ary and secondary tumours 
in  months (m ) or weeks (w )

Case No. _  . , Secondary 
Primary tumour tumour

l 2 m 1 m
2 12 m 6 m
3 4 m 3 m
4 5 m 1 m
5 1 w 1 m
6 6 m 6 ni
7 18 m 48 in
8 2 w 12 m
9 9 m 6 m

10 3 m 5 in
11 12 m 1 m
12 1 w 8 m
13 6 m 0
14 6 m 0
15 24 m 5 in
16 12 m 48
17 2 m 11 m
18 2 m 3 in
19 36 m 11 ni
20 12 m 1 m
21 22 m 12 ш
22 6 m 0
23 6 m 0
24 17 m 2 m
25 9 m 2 m

the killing of tum our cells. This specific cellular immunoreaction of cancer 
patien ts was studied by  the natural cell-mediated cytotoxicity (NCMC) and 
by the antibody-mediated cellular cytotoxicity (ADCC) tests in a team  work 
guided by Garam and Bakács [2, 15, 16]. Evaluation of our results is in prog­
ress. Better understanding of the immune reaction of the organism is expect­
ed to  improve prognostics and to  promote the introduction of targeted im- 
munotherapeutic interventions (Table VI).

Table VI dem onstrates th a t gastric cancer as a secondary tumour is 
often inoperable, i.e. no curative operation can be performed. Importance of 
the  careful follow-up of cancer patients cannot be stressed enough. I t is a 
gross error if the physician controls only the previously known and treated 
tum our, and does not reckon with the possibility of a new tum our. Thorough 
physical examination should be complemented with laboratory analyses, e.g. 
identification of tum our markers.

From the point of view of a second tum our, patients having been operated 
upon for another tum our are considered to be a t risk.

Likelihood of developing a second malignancy is increasing with time. 
In  the future the controlling physician is expected to perform examinations
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T a b l e  V

Survival after tumour removal

Case No.
After the removal of 
the primary tumour

After the removal 
secondary tumour

of the

alive (months) alive (months) dead (months)

1 162 6
2 191 23
3 252 6
4 48 12
5 12 3 (dissemination)
6 180 10
7 29 9
8 36 6
9 41 5

10 64 4
11 48 36 tumour-free
12 91 7
13 1 1
14 48 30
15 57 9
16 28 4
17 60 12 tumour-free
18 19 1
19 72 48
20 62 38
21 34 35
22 228 2 weeks
23 60 60
24 73 49 tumour-free
25 80 2

T a b l e  V I

Curative resection

Prim ary gastric tum our 1/ 5
Secondary gastric tum our 2/16
Synchronous tum our 0 / 4

not only according to  the patient’s complaints (e.g. gastroenterological exam ina­
tion) bu t, on a preventive basis, according to  the diagnostic principles of 
gynaecology and pulmonology (haemocult, Weber reaction, gastric radiology, 
endoscopy, etc.).
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Magenkarzinom begleitende sonstige maligne Tumoren

L. M o l n á r , E . S v a s t ic s  u n d  P . R a h ó t y

B erich te t w ird  ü b e r 25 P a tie n te n , bei denen  sich zum  M agenkarzinom , sy n ch ro n  
oder m e tach ro n  ein an d e re r m aligner T u m o r gesellte. D ie sich a u f  d ie  E n tw ick lu n g  von  
m u ltip len  m alignen T um oren  beziehenden  H y p o th ese  w urden  ü b e rp rü ft. E s  k o n n te  
fe s tg es te llt w erden , d aß  d ie  P rognose  des zw eiten  T um ors, d a  d ieser m eistens n u r  sp ä t 
d iag n o s tiz ie rt w ird , sch lech ter is t. D ie M öglichkeit d e r E n tw ick lung  eines neu en  T um ors 
lie fe r t e inen  neuen  B ew eis fü r die N o tw en d ig k e it d e r laufenden  B e treu u n g  d e r  T u m o r­
k ra n k e n .
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Рак желудка в сочетании с драгими злокачественными опухолями

Л . МОЛНАР, Е. СВАСТИЧ и П. РАХОТИ

Авторы лечили в своем отделении 215 больных с раком желудка, среди которых 
у 25 к раку желудка синхронно или метахронно присоединялась злокачественная опухоль 
второго органа. Они знакомят с гипотезами возникновения множественных опухолей. 
В их материале прозноз второй опухоли хуже, поскольку ее обычно диагностируют с 
запозданием. Подчеркивают значение обслуживания, при котором следует думать также 
и о возмоьности наличия второй опухоли.
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Joint Occurrence of Aseptic Necrosis of the 
Head of the third Metacarpal and Freiberg’s

Disease
J . G u r in

D e p a rtm e n t o f O rthopaed ics, Sem m elw eis U n iv ers ity  M edical School, H -1502 B u d ap est,
K aro lin a  ú t  27, H u n g ary

(R eceived O c to b er 25, 1983)

F re ib e rg ’s d isease  o f th e  seco n d  m e ta ta rsa l w as found  to g e th e r w ith  th e  
asep tic  necrosis o f  th e  h ead  o f  th e  th i r d  m etacarpa l in a  54-year-old  fem ale p a tie n t. 
N o sim ilar case w as fo u n d  in  th e  av a ilab le  lite ra tu re . T he  de fo rm ity  o f  th e  second 
m e ta ta rso p h a lan g ea l jo in t w as co rrec ted  w ith  a n  o p e ra tio n , th e  a lte ra tio n  o f  th e  
th i rd  m e taca rp a l d id  n o t need o p e ra tiv e  correction .

T h e  aseptic necrosis of the head of the th ird  m etacarpal is very rare. 
I t  was first described by Dietrich [4] or according to  Breck [2] by Mauclaire
[8] . Single observations were reported by Bopp [1], F rank  [5], Schinz et al.
[9] and Seyss [10]. Aseptic necrosis of the heads of the second and th ird  
metacarpals was described by Grosseketler [7], th a t of the forth metacarpal 
by Friedl [6] and of the fifth m etacarpal by Carstam and Danielsson [3].

The age of the patients ranged from 15 to 51 years. The complaints were 
generally local tenderness and restriction of the joint motion. If conservative 
treatm ent proved to  be unsuccessful an arthroplasty of the metacarpophalan­
geal joint was generally suggested.

In the available literature no description of the  joint occurrence of an 
aseptic necrosis of the head of the th ird  metacarpal and of Freiberg’s disease 
was found.

Case Report

B. A., female, 54 years old. She had  pains in the region of the left second 
m etatarsal head, mainly on the p lan tar surface, and after a longer weight­
bearing. In the evening the forefoot became edematous and the pain increased. 
No traum a was reported. The exam ination revealed a thickening, a tenderness 
and dorsal and p lan tar clavus in the area of the second m etatarsal head. 
Tiptoeing was rather difficult. Only a  few degrees and slightly painful motion 
could be observed in the second metatarsophalangeal joint. The colour, the 
vascular and nerve supply of the limb seemed to be normal. X-rays showed 
signs of a former Freiberg’s disease (Fig. 1).
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F ig . 1. F re ib erg ’s d isea se  o f  th e  secon d  m eta tarsa l

A restricted motion (10°-50°) was similarly observed in the  th ird  m eta­
carpophalangeal joint (Fig. 2). No hand injury or pain was mentioned, a 
restriction of the holding capacity of objects and of clenching the fist was, 
however, observed since her childhood. X-rays (Fig. 3) revealed a diminution 
of the  th ird  m etacarpal head, the unevenness of the articular surface and a 
palm ar enlargement of the distal part of the metacarpus. The alteration 
described can be considered to  be the result of a former aseptic necrosis. Other 
diseases as arthrosis, arthritis, osteomyelitis, tuberculosis, could be excluded. 
The arthrosis of this joint is rare and does not show similar X -ray pictures, 
on the  other hand, i t  causes a painful restriction of the joint motion. Labor-

F ig . 2. R e s tr ic te d  m o tio n  o f  th e  th ird  m eta carp op h a lan gea l jo in t
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F ig . 3. D im inu tion  o f  th e  th ird  m e taca rp a l h ead

ato ry  findings were normal, and the hand was not edematous, cyanotic or 
painful. No signs of tum our could be found.

As the alteration found did not cause a disability of the hand, only 
physiotherapy was suggested. The deformity of the second m etatarsophalan­
geal joint was corrected with an operation. The irregular, circular hyperostosis 
w ith an uneven surface was excised together with the basis of the ground 
phalanx and the head of the second m etatarsal was spherically formed (Fig. 
4). Six months after the operation the patient was satisfied with the result. 
The symptoms of her hand were unchanged.

F ig . 4. T he h ead  o f  th e  second  m e ta ta rsa l a f te r  o p e ra tio n
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Gleichzeitiges Vorkommen der aseptischen Nekrose des III. Metakarpalkopfes 
und der Freibergschen-Krankheit

J .  G u r i n

B ei e iner w egen d u rc h  K öh ler I I -K ra n k h e it  v e ru rsach ten  B eschw erden  a u f  die 
A b te ilu n g  au fgenom m enen  54 jäh rig en  P a tie n te n  w ar g leichzeitig  d ie  asep tische  N ekrose 
d es I I I .  M etakarpalkopfes zu  beo b ach ten . D as Ziel d e r M itte ilung  w a r d ie  A ufm erksam ­
k e it  a u f  die M öglichkeit des gem einsam en  V orkom m ens d e r asep tisch en  N ekrose des 
M e ta ta rsu s  u n d  des M etak a rp a lk o p fes zu  lenken , zum al in  d e r  einsch läg igen  L ite ra tu r  die 
B esch re ibung  eines äh n lich en  F a lles  n ic h t vo rzu finden  w ar.

Случай одновременного наличия асептического некроза головки третьей 
пястной кости и болезни фрейберга

Й. ГУРИН

Автор лечил больную 54 лет на основании жалоб, вызванных болезнью Кёлера 
(II K ö h l e r ) ,  и одновременно отмеченного у нее асептического некроза головки III пястной 
кости. В научной литературе, которой расьолагал автор, он не встретился с описанием 
подобного случая. Целью настоящего сообщения является обратить внимание на возмож­
ность одновременного наличия асептического некроза головок плюсны и пясти.
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Combined Use of Transurethral Resection and 
Needle Biopsy in the Diagnostics of Carcinoma

of the Prostate
J . Zana, L. P olyak and D. F rang

D ep a rtm en t o f U ro logy , P écs U n iversity  M edical School, H -7643 Pécs, M unkácsy M. u . 2,
H u n g a ry

(R eceived N o v em b er 9, 1983)

O n susp ic ion  o f  p ro s ta tic  tu m o u r, th e  a u th o rs  pe rfo rm ed  a  com bina tion  o f  
tra n su re th ra l re sec tio n  an d  needle b io p sy  to  fo rm  a  safe h is to logical d iagnosis a s  
w ell a s  to  a p p ly  a n  ad eq u a te  th e ra p y . T ra n su re th ra l resection  com bined w ith  
need le  b iopsy  is to  be  perfo rm ed  if  p a tie n ts  p re s e n t w ith  dysu ric  com plain ts, a n d  i f  
tu m o u r can  be su sp ec ted  on rec ta l p a lp a t io n  o r b a sed  on  th e  clinical p ic tu re . T h is  
in te rv en tio n  en su res  a n  unequivocal d iagnosis a n d  e lim ina tes  th e  u rin a ry  o b s tru c ­
tio n . T hey  also d e a lt  w ith  cases, in  w h ich  on ly  need le  b iopsy  o r t r a n s u re th ra l  
resection  could h e lp  in  form ing th e  c o rre c t diagnosis.

P a tie n ts  with carcinoma of the prostate present at a urologist usually 
with increased urinary complaints; or in case of m etastatis the primary tum our 
has to  be detected [13]. The suspicion of cancer of the prostate arises:

1. On the basis of clinical symptoms, laboratory findings, X-ray exam i­
nations and scintigraphy (rapidly increasing dysuric complaints, lumbar pains, 
loss of weight, microscopic haem aturia, increased E. S. R ., increased acid 
phosphatase values, m ost frequently lung and bone métastasés, etc.).

2. On the basis of rectal examination which is unreliable in 10 to 20%.
a)  A false-positive result for tum our in case of chronic prostatitis, 

prostatic calculus, infarct of the prostate or adenoma. (In two of our patients the 
nodular prostates of uneven surface proved histologically adenomas [1, 2, 8]).

b) Prostatic carcinoma cases considered to  be falsely negative : car­
cinomas starting from the  frontal surface and from the periurethral region 
cannot be palpated by rectal examination. Of 9 patients with carcinoma of the  
prostate one may be liable to this case [11].

Histology is indispensable in the diagnosis of the carcinoma of the pros­
ta te  [1, 3, 4, 6, 7]. In  80 to  98% of the cases a rapid and safe diagnosis can be 
achieved by needle biopsy which is decisive also from the point of view of 
therapy [9, 12]. Our biopsies were most often performed in spinal and less 
frequently in local anaesthesia by the transperineal or transrectal method. 
Three samples of tissue cylinders were removed from the region suspect of
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tum our. Needle biopsy may lead to  unsuccessful results [14]. In  case of a 
small amount of biopsy material, only the  suspicion of tum our can be estab­
lished, and the degree of differentiation of the carcinoma cannot be assessed.

Tumours located periurethrally or on the anterior surface of the prostate 
cannot be palpated and the needle biopsy will repeatedly yield negative 
results (in 5 to  15% of the patients w ith carcinoma of the prostate). In  these 
cases, it is not the rectal palpation bu t the  clinical symptoms which call a tten ­
tion  to  the possibility of a prostatic tum our.

A combination of transurethral resection and needle biopsy was per­
formed in 50 patients suspect of cancer of the prostate. In  this way we w anted 
to  form an exact histological diagnosis as well as to initiate an adequate 
therapy.

Histological results of the needle biopsies of the 50 patients revealed 
carcinoma in 37 cases, suspicion of carcinoma in 5 cases and adenoma in 5 
patients. In 3 patients the biopsies were unsuccessful. Using transurethral 
resection, the same 5 patients showed histologically adenoma, while 45 were 
found te reveal the unequivocal diagnosis of carcinoma (Table I).

T a b l e  I

Comparison of the histological results of transurethral resection and of needle biopsy

Results of needle biopsies of 50 patients 
37 cases of carcinoma

5 cases arousing the suspicion of carcinoma 
5 cases of adenoma 
3 failures

Results of 50 transurethral resections 
5 cases of adenoma (corresponding to  the needle biopsy)

45 cases of carcinoma

The detailed histological elaboration of our patient m aterial is still in 
progress. I t  can be stated, however, th a t  a considerable part of m alignant 
tum ours are early stage cancers.

Transurethral resection in the diagnostics of the cancer of the prostate 
is applied only sporadicaly and opinions are conflicting as to  the necessity 
of resections [5, 9a, 10, 11].

In addition to  its diagnostic purpose transurethral resection is, a t the 
same time, of therapeutic effect by eliminating the urinary obstruction.

The advantages of the essentially subtotal resections performed at our 
departm ent are as follows.

1. In  all cases, a sufficient am ount of material was gained to  form a 
histological diagnosis (there were no false-negative findings on account of the
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lim ited m aterial available. Denton had the same experience with 300 p a ­
tients [5]).

2. The patients could, a t the same tim e, be freed, for a shorter or longer 
period, from the  indwelling catheter.

3. In  case of cancers arising from the frontal surface of the prostate or 
periurethrally, tissue samples can only be obtained in this manner which 
ensures the histological diagnosis. Needle biopsy repeatedly yields negative 
results.

4. In  cases, in which, carcinoma underlying the dysuric complaints is 
not suspected on the basis of rectal palpation and, therefore, no biopsy is 
performed. Transurethral resection gives a clue for the correct diagnosis (of 
the 117 patients of Ruszinko belonging to  this group 6 had cancer of the 
prostate [11]).

Discussion

Transurethral resection combined with needle biopsy is suggested, if the 
patient presents a t  the urologist with dysuric complaints and, prostatic tum our 
is suscepted on rectal palpation or in view of the clinical symptoms. This 
ensures an unequivocal diagnosis, helps to  adjust an adequate therapy and 
eliminates urinary obstruction.

If the cancer arises a t the anterior surface of the prostate or in the peri­
urethral region (in 5 to  15%) it is mostly by transurethral resection th a t  a 
tissue sample can be obtained which ensures the histological diagnosis [11]. In  
case of tum ours located a t the posterior surface of the prostate subcapsularly, 
however, prim arily needle biopsy will ensure diagnosis. Therefore, the question 
is not an alternative performance of needle biopsy or resection. Based on 
our experiences, it  is worth performing both with diagnostic and partly  
therapeutic purposes.
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Kombinierte Anwendung der transurethralen 
Resektion und der Nadelbiopsie in der Diagnostik des Prostatakrebses

J .  Za n a , L . P ó lyá k  u n d  D . F ranc

Im  In te resse  d e r  E rs te llu n g  e iner sicheren  h is to logischen D iagnose u n d  d e r  E in ­
s te llu n g  d e r T herap ie  k a m  im  F a lle  e ines P ro s ta ta tu m o rv e rd a c h ts  die tra n su re th ra le  
R e se k tio n  bei 50 P a tie n te n  in  K o m b in a tio n  m it  d e r  N adelbiopsie zu r  A nw endung . D er 
g leichzeitige E in sa tz  d e r be iden  V erfah ren  erw ies sich  im  F alle  vo n  dy su risch en  B eschw er­
d e n  u n d  eines sich  a n h a n d  des re k ta le n  P a lp a tio n sb efu n d es oder des k lin ischen  B ildes 
e rh o b en en  P ro s ta ta tu m o rv e rd a c h ts  im  In te re sse  d e r  Sicherung d e r  e ind eu tig en  D iagnose 
sow ie d e r  B ehebung  des M ik tionsh indern isses a ls  lo h n h aft. A nschließend  f in d en  au ch  jene 
F ä lle  eine B esprechung , in  den en  beim  V e rd a c h t eines P ro s ta ta tu m o rs  zu r rich tig en  
D iag nostiz ie rung  eine d e r be iden  V erfah ren  —  N adelbiopsie oder T U R  —  gen ü g te .

Одновременное применение трансуретральной резекции и игольчатой 
биопсии в диагностике рака простаты

Я. ЗАНА, Л . П О Я К и Д . ФРАНГ

Авторы выполнили одновременно трансуретральную  резекцию и игольчатую биоп­
сию у 50 больных с подозрением на опухоль простаты, с целью установления точного 
гистологического анализа и назначения соответствующей терапии. По их мнению, если 
больной обратился к  урологу с жалобами на дизурию, и если при ректальном обследова­
нии или на основании клинической картины возникло подозрение на рак  простаты, то, 
с целью  постановки правильного диагноза и прекращ ения жалоб, связанных с мечеис- 
пусканием, следует произвести трансуретральную  резекцию вместе с игольчатой биопсией. 
Авторы рассметривают такж е такие случаи, когда удается достигнуть постановки правиль­
ного диагноза при подозрении на рак  простаты либо только с помощью игольчатой биоп­
сии, либо только с помощью трансуретральной резекции (TUR).
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Haemodynamic Pattern of Formyl-Leurosine 
Induced Acute Cardiovascular Depression

in the Dog
A. J uhász-Nagy1, P. Sótonyi2 and L. Bértők3

1 D e p a rtm e n t o f C ard iovascu la r S u rgery , H -1122 B u d ap est, V á ro sm a jo r u . 68, H u n g a ry  
a n d  2 D e p a rtm e n t o f F o rensic  M edicine, Sem m elw eis U n iv e rs ity  M edical School, H -1085 
B u d ap est, Ü llői ú t  97, H u n g a ry  a n d  3 ‘Jo lio t-C urie’ N a tio n a l R esea rch  In s t i tu te  fo r 

R adiob io logy  an d  R ad io h y g ien e , H -1125 B u d ap est, P e u tz  K . u . 5, H u n g a ry

(R eceived  N ovem ber 14, 1983)

H igh  incidence o f  ca rd iovascu la r collapses d u rin g  clin ica l tr e a tm e n ts  w ith  
th e  cy to s ta tic  V inca d e riv a tiv e  form yl-leurosine (F -leurosine) p ro m p te d  e ffo rts  to  
ana ly se  in ex p e rim en ta l m odels th e  haem odynam ic  m echan ism s u n d erly in g  th e  
card iodepression  in d u c e d  b y  large doses o f  th e  d rug . A  v a r ie ty  o f card iovascu lar 
variab les  w as m easu red  in  38 dogs narco tized  w ith  so d iu m  p e n to b a rb ita l. I t  w as 
found  th a t  i. v . a d m in is tra tio n  o f F -leurosine (2 m g/kg) e lic its , a f te r  a  v e ry  sh o r t 
la ten cy  ( <  5 m in), considerab le  decreases o f  a rte ria l a n d  p u lm o n a ry  b lood p ressu re , 
v en tr icu la r co n trac tile  force, card iac  o u tp u t, v en tr icu la r filling  p ressu re , co ro n ary  
b lood flow, a n d  m y o ca rd ia l 0 2 consum ption . C alcu la ted  sy s tem ic  an d  p u lm o n a ry  
v ascu la r res istance  in c reased , w hile co ro n ary  res istance  d id  n o t change. T he  la te r  
phase  o f  F -leu rosine a c tio n  ( >  1 hour) w as associated  w ith  a  p e rm a n e n t c ircu la to ry  
depression, a  com prom ised  co ro n ary  au to reg u la to ry  c ap ac ity , a n d  serious h is to log i­
cal in ju ries in  th e  h e a r t .  A u tonom ic  b locking drugs could  n o t  p re v e n t these  effects. 
I t  is concluded  th a t  th e  F -leu rosine-induced  ra p id  p r im a ry  (pharm acologic) 
depression  is fo llow ed b y  to x ic  m an ifesta tio n s of a  m ore  serious, secondary  card iac  
dam age caused b y  th e  d ire c t ac tio n  o f th e  d ru g  ce llu lar m em b ran es .

S ince  modern surgical therapy  of neoplasmas is regularly supplem ent­
ed by the adm inistration of antitum our drugs, investigation concerning the 
various actions of these agents has become an integral part of surgical research. 
The treatm ent with antineoplastic drugs is not w ithout its undesirable side- 
effects: The present experim ental study was designed to  elucidate the haemo­
dynamic pattern  of acute cardiotoxicity induced by the  adm inistration of 
formyl-leurosine (F-leurosine), a semi-synthetic Vinca derivative developed 
in H ungary [9]. Despite the good antitum our potency of the agent in pre­
lim inary clinical trials [5], the accumulation of unexpected adverse side- 
effects of uncertain haemodynamic background necessitated later an extreme 
caution with its use.

Materials and Methods

Experimental procedures

A total of 38 mongrel dogs of both sexes, weighing between 10-21 kg, 
were used. The experiments were carried out under sodium pentobarbital 
(30 mg • kg -1) anaesthesia. The chest was opened in the  fifth intercostal
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space and arteficial ventilation was m aintained with an RO-5 respirator using 
room air. Arterial blood pressure was measured with a P  23 Db Statham  trans­
ducer through a heparin-filled polyethylene cannula inserted into the left 
femoral artery. In  addition, other cardiovascular variables were also deter­
m ined, alone or in combination with each other to  ascertain alterations con­
cerning various aspects of circulatory dynamics:

— Blood flow in the ascending aorta (cardiac ou tpu t minus coronary 
blood flow) was m easured in ten  dogs with a flow probe connected to a S ta­
tham  SP 2201 electromagnetic flowmeter. Mean flow was obtained with electri­
cal integration.

— Myocardial contractile force (ten dogs) was recorded with a Walton — 
Brodie strain gauge sewn to  the free wall of the left ventricle. Sometimes a 
second gauge was applied to  the right ventricle.

Pulmonary arterial and left atrial pressures were recorded simul­
taneously in four dogs. Polyethylene catheters were inserted into the artery 
through the pulmonary conus and into the atrial cavity through the auricular 
appendage. Pressures were measured with the aid of a S tatham  gauge (P 23 
Db) apd a saline m anom eter, respectively.

- Left ventricular pressure was measured w ith a S tatham  gauge in 
four experiments through a short stiff polyethylene cannula inserted into the 
apex: diastolic portion of the  pressure tracings was obtained using electronic 
sensitization. Left ventricular stroke volume was determined in the same ex­
perim ents with the aid of a therm odilution catheter positioned above the aortic 
valves. These values were used according to  the principle described elsewhere 
[10,14] to calculate the passive elastic modulus of the relaxed left ventricular 
wall, i.e. changes of diastolic ventricular stiffness.

— Intrapericardial pressure was measured in two dogs using a saline 
m anometer, through a multiple-hole cannula inserted in to  the intact peri­
cardiac cavity.

— Coronary blood flow was recorded in five dogs by means of a Statham  
electromagnetic flow probe (SP 2201) fitted  around the  left anterior descend­
ing (LAD) artery close to  its origin. Phasic as well as mean flow values were 
simultaneously recorded.

- Heart rate  was computed either from the arterial pressure curves 
taken  at a paper speed of 25 mm • sec-1 or from ECG tracings recorded with 
unipolar electrodes sutured on the left and right ventricles, respectively (six 
experiments). All the haemodynamic variables were registered on a six- 
channel direct writing Heilige recorder.

- Blood samples were withdrawn, a t regular intervals, from catheters 
introduced into the coronary sinus and the right femoral artery , respectively 
(five dogs). The samples were analysed,in duplicate, for pH  and p 0 2 (Astrup 
equipm ent) as well as for haem atocrit. Oxygen saturation of the blood was
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determined indirectly using the Severinghaus-Astrup nomogram. Taking into 
account alterations in mean LAD blood flow, relative changes of left ventric­
ular oxygen consumption (per cent MVo2 )was also computed from the  values.

Administration of drugs

After the surgery had been completed a 30 min period was allowed for 
the stabilization of the experimental preparation. F-leurosine was dissolved 
in 20 ml of saline and administered by slow i.v. injection until a dose of 2 
mg - kg""1 was given. This dose was chosen in preliminary experiments to  
produce a substantial, but not immediately fatal cardiovascular depression: 
smaller doses (0.5-1.0 mg • kg -1) elicited effects of variable duration, while 
larger doses [ш, 4 mg • kg -1) often resulted in a rapid to tal cardiovascular 
collapse or ventricular fibrillation. Moreover, the time-span of observations 
was restricted to  a period of 120 min duration: in time control experim ents 
(4 dogs) arterial blood pressure of open chest, instrum ented animals could be 
m aintained for approxim ately 2 */2-3 hours until a significant (> 1 0 % )  dim ­
inution was observed in this variable.

In  additional experiments a selected num ber of blocking drugs was given 
15 min prior to  F-leurosine injection to  ascertain the involvement in the toxic 
response of alpha- and beta adrenergic (2 dogs), cholinergic (2 dogs), histam in- 
ergic (H\ H 2 receptors, 5 dogs), or serotoninergic (2 dogs) mechanisms, 
respectively. The drugs were: pentolamine (0.5 mg • kg-1) -f- propranolol 
(0.5 mg ■ kg -1); atropine (0.5 mg • k g -1) mepyramine (5.0 mg • k g -1) -f- 
cimetidine (5.0 mg • k g -1); methylsergide (0.2 mg • kg -1). All these drugs 
were adm inistrered intravenously. Effectiveness of blocking drugs was tested 
by i.v. injection of appropriate agonists.

Histopathology

The experiments were term inated by arresting the heart with a light 
DC shock. Subsequently, small subendocardial and subepicardial tissue samples 
were fixed in a 2.5%  glutaraldehyde fixative, whilst the bulk of the heart 
was fixed w ith 4%  formaldehyde infused into the coronaries. The semithin 
sections were stained w ith toluidine blue. U ltrath in  sections were made with 
a Reichert UM 02 apparatus for routine electromicroscopy (JEM 100 В equip­
ment). L ight microscopic studies were also performed using standard tech­
niques. Open chest dogs maintained for an appropriate period of time (2 2-3
hours) served as controls.

Data analysis

Circulatory variables were chosen for da ta  analysis a t rigorously selected time- 
intervals. Most values quoted in the tex t and figures are mean values ±  S.E.M.;
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in  a few selected cases, when only two independent observations were made 
(see Results) the average of the measurements are given. Presentation in 
absolute terms was preferred to  percentage values: however, the la tte r was 
used in cases, when the measurement expressed as an absolute value is unreal­
istic (e.g. segmental myocardial force) or when a comparison between ex­
perim ental groups seemed preferable to  the m agnitude of changes. The results 
were examined statistically  using the S tudent’s t test for paired and unpaired 
data .

Results

I. Systemic and pulmonary circulation

Figure 1 illustrates the characteristic pa tte rn  of circulatory dynamics 
th a t  occurred in the anaesthetized dog after F-leurosine administration. The 
tracings depict dram atic changes in arterial blood pressure, cardiac output, and 
m yocardial force.

Figure 2 summarizes the experimental d a ta  related to the general tone 
of systemic resistance vessels while administering F-leurosine to  a to ta l of six 
dogs. Averaging the measurements smoothed over the undulation in depressive

Control 5min tomin 20min 30min 120mln

CO S 0 0 , ----------
mi/mtn qJ , «

1 2 mg/kg i.v.

F m . 1. C ard iovascu lar dep ression  elic ited  by  F -leu ro sin e  (arrow ). F ro m  above d ow nw ards: 
m y o c a rd ia l co n trac tile  fo rce (M F, le ft v en tric le ) ca rd iac  o u tp u t (CO, phasic  a n d  m e a n  
cu rv es), a r te r ia l b lood  p ressu re  (B P). N o te  p ro lo n g ed  la ten cy  of th e  card iac  o u tp u t fa ll as 
c o m p a re d  to  th a t  o f  th e  h y p o tensive  response, a n d  th e  w axing an d  w an ing  o f  ca rd iac

depression  d u rin g  th e  la te r  periods
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F ig . 2. E ffec t o f F -leu ro sine  on  sy s tem ic  circu lation . M ean v a lu e s  ±  S. E . M. o f  six  
ex perim en ts . All changes a re  s ign ifican t sta tis tica lly  (p  <  0.05) ex c e p t in  th e  f i rs t  p h ase  

(decline) o f  ca lcu la ted  vascu lar res is tance

effects which was characteristic in individual experiments (see Fig. 1). Since 
cardiac output exhibited a more pronounced decrease in response to the drug 
than  arterial pressure, overall circulatory depression was accompanied, except 
for the first 5 min of the hypotension, by a gradual increase of calculated sys­
tem ic vascular resistance.

F-leurosine also reduced pulmonary arterial and, to  a lesser degree, 
left atrial pressure as summarized from data obtained in four dogs (Fig. 3). 
The response resulted in a substantial decrease of the pressure difference (effec­
tive driving force) in the pulm onary circulation, although the extent of this 
reduction lagged behind th a t of the flow (cardiac output). Thus, a moderate 
increase of calculated pulm onary vascular resistance ensued after the adminis­
tra tion  of the drug.

I I .  Myocardial force and heart rate

Cardiac contractile force was monitored in both types of experiments. 
I t  was found th a t a predom inant feature of F-leurosine toxicity  is the perm a­
nent depression of myocardial contractility (Table I). Cardiac frequency exhibit­
ed a modest bu t statistically significant decrease. Similarly, the changes 
observed in the ECG pattern  were relatively small and variable. During the 
later period of observation (60-120 min) the appearance of multifocal ventric­
ular ectopic beats was often associated with the deterioration of the experi­
mental preparation. This resulted in ventricular fibrillation in two instances.
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ex p e rim e n ts . S. E . M. is n o t  in d ica ted  w here i ts  b a r  is sm aller th a n  sym bol. C hanges are  
s ig n if ic a n t sta tis tica lly  (p  <  0.06) a f te r  10 m in , ex cep t changes in  le f t a tr ia l  pressure 

w hich  a re  sign ifican t on ly  d u rin g  th e  la te s t 30 m in

Table I

E ffect of F-leurosine on cardiac activity

Time, min

0 10 30 eo 130

Ventricular contractile 
force (%) 100 ±  0 71 ±  6® 76 ±  4® 66 ±  10® 64 ±  9“

H ea rt rate
(beats • min"1) 163 ±  6 144 ±  l b 137 ±  6“ 139 ±  6“ 139 ±  5b

M e a n  values ±  S. E . M ., n  =  10 
® sig n ifican tly  d iffe ren t (p  <  0.01) from  co n tro l 
b s ig n ifican tly  d iffe ren t (p  <  0.06) from  con tro l

I I I .  Ventricular mechanics

As it is evident from  the  results summarized in Table I I ,  administration 
of F-leurosien elicited an  equivocal and moderate increase of left diastolic 
ventricular elesticity (wall stiffness). The time-course of th is change approxi­
m ate ly  coincides w ith th a t  of the diam etrically opposed alteration of the end- 
diastolic ventricular pressure, suggesting the non-involvement of wall stiffening 
in  th e  lasting decrease of cardiac output (Figs 1 and 2).
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T a b l e  I I

Effect of F-leurosine on left ventricular mechanics

Time, min
0 10 30 60 120

P assive elastic modulus 
(m l-1)

0.029 
±  0.009

0.031 
±  0.008

0.032 
±  0.010

0.035 
±  0.013

0.039° 
±  0.010

L eft ventricular end-diast- 
tolic  pressure (kPa)6

0.66 
±  0.18

0.68 
±  0.19

0.54 
±  0.22

0.41° 
±  0.12

0.42“ 
±  0.15

M ean values ±  S. E . M ., n  =  4 
“ sign ifican tly  d iffe ren t (p  <  0.05) from  con tro l 
6 1 k P a  ca 7.52 m m  H g

IV . Intrapericardial pressure

F-leurosine brought about little change in this variable, the average 
pressure being 0.19 and 0.16 kPa at the beginning and term ination of the 120 
min observation period, respectively.

V. Coronary circulation

Blood supply to  the heart muscle significantly decreased after F-leurosine 
administration (Table III). An unequivocal parallelism between decreases of 
coronary blood flow and arterial pressure on the one hand, and MVo2 on the 
other, could be inferred from these results, whereas the interdependence of 
coronary blood flow, coronary vascular resistance and coronary venous p 0 2 
was found to  be more uncertain. Thus the decrease in flow could probably be 
attribu ted  to  the diminution of the myocardial oxygen demand. At the same 
tim e, a proportionate decline of oxygen saturation in the coronary sinus accom­
panied the continuous decrease of oxygen saturation of the arterial blood. 
In  this series three dogs were subjected to  asphyxia of 1 min duration at regular 
intervals in order to  gauge the effect of F-leurosine on the hypoxic dilator 
capacity of coronary vessels. Figure 4 depicts a typical experiment.

As can be seen, the first phase of the F-leurosine-induced hypotensive 
response was found to  be associated with an increased sensitivity of metabolic 
coronary autoregulation (an augmented and prolonged vasodilatation), while 
the  term inal phase was not. Instead, a very short-lived hypoxic coronary 
vasodilation was followed by  the sudden decrease of flow and a consecutive, 
catastrophic fall of blood pressure due to  the reduced hypoxic tolerance of the 
heart muscle. Patterns of similar quality were observed in each animal, the 
adaptive capacity (vascular conductance increase) of the coronary vessels being 
augmented by 77 ±  33 % of its original value, and diminished by 54 ±  19 % in 
the term inal 30 min of the observation period.
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CBF
ml/mm
CBF

ml/min

BP
kPa

C8F
m l/m in

CBF
ml/min

BP
kP

CBF
ml/nmn

CBF
mi/min

BP 
kPa

3 3 3  4.62 1.51 0 ml/m in/kPa

F i g . 4. E ffec t o f a sp h y x ia  (г—i) o f  60 sec d u ra t io n  on  th e  co ro n ary  c ircu la tio n  in  th e  
c o n tro l period  (top  trac in g s) a t  30 m in  (m iddle trac ings) a n d  90 m in  (b o tto m  trac in g s) 
a f te r  F -leu rosine  ad m in is tra tio n . F ro m  above dow nw ards in  each  b lock : C oronary  b lood  
flo w  (C B F, phasic  a n d  m e a n  curves), a r te r ia l  b lood  p ressu re  (B P). F ig u res  below  th e  

b locks deno te  ca lcu la ted  v ascu la r co n d u c tan ce  (reciprocal va lue  o f  res is tan ce , 1/R)

VI. Effect of autonomic blocking drugs

To examine the possibility th a t acute cardiovascular distress induced by 
F-leurosine adm inistration could, in part, be mediated through the enhanced 
release of well-defined vasoactive substances, a limited num ber of dogs was 
p retreated  with blocking agents of adrenergic, cholinergic, histaminergic and 
serotoninergic mechanisms. The results as presented in Table IV  showed th a t 
these drugs were rem arkably unsuccessful in preventing the shock-like syn­
drome caused by the standard dose of F-leurosine. To facilitate comparison, 
hypotensive changes are given in per cent values; in each group the initial 
absolute level of blood pressure is also indicated in parentheses. Blood pressure
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T a b l e  I I I

Effect of F-leurosine on myocardial blood supply and 0 2 consumption

Time, min

0 10 30 60 1 2 0

Mean arteria l blood 
pressure (kPa)6 17.1 ±  1-5 8.4 ±  1.8“ 12.0 ±  1.5“ 10.8 ±  2.1“ 11.6 ±  3.5“

Coronary blood flowc 
(ml • m in-1) 27.8 ± 2 .1 11.6 ±  1.8“ 17.2 ±  1.1“ 17.1 ±  1.0“ 17.3 ±  2.7“

Coronary vascular 
resistance (%) 100 ± 0 115 ±  5“ 113 ±  12 102 ±  15 106 ±  8

A rterial p()„ 
(kPa)6

11.3 ±  1.2 — 10.2 ±  1.3 9.1 ±  1.0“ 8.3 ±  0.8“

Coronary sinus p 0 2 
(kPa)6

2.9 ±  0.2 — 2.9 ±  0.2 2.8 ±  0.2 2.3 ±  0.2

M yocardial 0 2
(consumption, %) 100 ± 0 __ 63 ±  13“ 64 ±  11“ 73 ±  10“

A rterial pH  7.41 ±  0.02 — 7.38 ±  0.02 7.30 ±  0.03° 7.27 ±  0.05°

M ean v a lu e s  ±  S. E . M ., n  =  6 
“ s ig n ifican tly  d iffe ren t (p  <  0.06) from  co n tro l 
6 1 k P a  7.62 m m  H g  
c le ft a n te r io r  descend ing  (LAD) a r te ry

responses observed in Section I  of Results served as controls. After establishing 
a  combined blockade of H x and H 2 histaminergic receptors, a slight tendency 
for recovery could be observed during the  latest phase (120 min) of the experi­
m ental observation. However, the deviation from the control group was not 
significantly different. The other blockers were even more ineffective in this 
respect.

T a b l e  IV

Effect  of autonomic blockers on F-leurosine induced hypotension ( percent change of arterial
blood pressure )

Time, min
Initial value (kPa)® —

10 30 60 120
Blockade®

16.2 ±  0.9 (n =  10) — 55 ±  5 — 42 ±  6 —44 ±  8 — 42 ±  10 none (control)

16.1 ±  1.9 (n =  5) — 47 ±  13 — 35 ±  11 — 36 ±  9 —29 ±  10 H x ±  H 2 hista-

11.3 (n =  2) -4 7 — 39 — 37 — 31

minergic 

a  +  ß adren-

14.8 (n =  2) —57 — 38 — 35 — 31

ergic

serotoninergic

17.0 (n =  2) 51 34 - 4 0 —45 cholinergic

“ F o r  th e  d ru g s  u sed  see 
6 1 k P a  cü 7.52 m m  H g

M ethods
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VII.  Histopathological studies

F-leurosine adm inistration produced m yocardial lesions in every case. 
The lesions consisted of in terstitial edema and severe injuries of the muscle cells 
themselves. In  the light microscopy, the m ost severe forms of these damages 
were characterized by homogenization of the muscle fibres, with pronounced 
alterations in their stain-binding capacity. The electron microscopic findings 
(Fig. 5) also showed serious edematous changes, the appearance of hyper- 
contractile bands, serrated Z-discs, and disrupted I-membranes. In  addition, 
the findings revealed mitochondrial deformation and swelling, prim arily close 
to  the  sarcolemma. Pronounced vacuolizations of the capillary membranes 
were also observed. The autonomic blocking drugs (see above) did not provide 
protection against myocardial lesions.

F i g . 5. U ltra s tru c tu ra l changes in  th e  left ven tric le . A rrow s ind ica te  in te rs t it ia l edem a (e), 
h y p e rc o n tra e tile  b a n d  (H B ) a n d  dam aged  m ito ch o n d rio n  (M). Also th e  in se rt (sem i-th in  
sec tion ) to p  rig h t show s h y p e rco n trac tio n  (left) an d  ed em a to u s  changes (righ t). X 5600 an d

X300
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Discussion

Cardiotoxicity of antitum our drugs remains a major therapeutic problem 
during the treatm ent w ith these agents. Although the most unfavourable 
cardiovascular side effects were encountered with anthracycline antibiotica 
such as adriamycin [16], other types of cytostatic drugs also may induce serious 
myocardial lesions. Claims were implicated on behalf of the newly prepared 
Vinca derivative Formyl-leurosine th a t it is not associated with significant 
cardiotoxic actions [5] but these claims did not stand the test of time: clinical 
trials with this otherwise promising agent had to  be abandoned because of the 
frequent occurrence of an acute circulatory collapse which, in this particular 
case, seemed to  be the principal dose-limiting factor. The present work was done 
to  give a general phenomenological description of haemodynamic events 
involved in F-leurosine-induced acute circulatory depression. I t  was not the 
purpose of the experiments to  perform an overall cardiotoxicologic examination 
in the traditional sense.

The results indicated th a t F-leurosine adm inistration may elicit a sig­
nificant, long-lasting decline in a t least three basic interrelated cardiovascular 
variables, and each of these effects should be considered responsible, although 
in different m anner, for the disturbance of circulatory equilibrium. First, there 
was a perm anent fall in ventricular activity determined with the aid of a strain 
gauge arch. Since this device estimates the force developed by  a myocardial 
segment which is isolated from the influences of preload and afterload, the 
results directly indicate changes in myocardial contractility. Further, F-leuro­
sine adm inistration resulted in a dram atic decrease of systemic arterial pressure. 
Finally, the th ird  im portant haemodynamic variable displaying a lasting fall 
was cardiac output. The four fundamental factors th a t  are known to  determine 
the level of cardiac ou tpu t (heart rate, myocardial inotropism, preload and 
afterload) apparently  contributed in a different sense to  the decline of this 
variable. The heart rate  factor did not seem to  be a very im portant one: the 
cardiac frequency, despite its decrease, remained well within the physiological 
range throughout the  experiment. In  contrast, the depression of myocardial 
contractility was clearly a decisive factor. Similarly, the contribution of dim ­
inished preload was indicated by the fall of cardiac filling pressures (Fig. 3. 
Table II), which occurred despite the significant decline of inotropism and the 
modest increase of passive ventricular elasticity (wall stiffness). This unusual 
pattern  is highly suggestive of a drug-induced dilatation in the capacitance 
section of the circulatory system (venous pooling). I t  is interesting to note th a t 
an analogous haemodynamic pattern  (impaired contractility -f- venous pooling) 
characterizes the circulatory shock underlying acute iron toxicity [2, 20]. 
I t  is difficult to  estim ete the contribution of afterload (i. e. active force per unit 
cross-sectional ventricular area) to  the fall of cardiac output since one of its
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chief determinants: the instantaneous change of ventricular size was not mea­
sured in these experiments. However, it  seems unlikely th a t the alterations of 
afterload pointed to  the  direction of cardiac output decline, because of the 
enormous fall in an equally im portant determ inant: the systolic arterial pres­
sure.

The general behaviour of the sm ooth muscle tone of the arterial tree can 
be characterized by calculating the systemic peripheral resistance. The latter 
variable displayed a nearly two-fold increase a t the end of the 120 min obser­
vation period, indicating an overall vasoconstrictor tendency after F-leurosine 
adm inistration. The constrictor response was preceded by a short-lived phase of 
vasodilation seen im m ediately after the injection of the drug. Taken together, 
these phenomena suggest th a t systemic vasoconstriction is a compensatory 
feature of toxicity, evolving in particular cardiovascular sections (small arteries) 
which are probably less affected by the  direct toxic actions of F-leurosine than 
more vulnerable parts, especially the heart muscle and the capillary-venous side 
of the  circulatory system . A similar increase of calculated vascular resistance 
was quite evident in the  pulmonary circulation.

To the authors’ best knowledge, regarding meticulous details, a fully 
documented haemodynamic analysis of any antitum our drug effect, th a t is 
comparable to the present study, has not yet been published previously. At the 
same time, despite the  complexity of haemodynamic events underlying the 
F-leurosine action, a t  least two directly measured cardiovascular variables: 
arterial blood pressure and myocardial contractile force are fairly quantitative 
and  sensitive indicators which reliably describe the state of the circulation after 
adm inistration of F-leurosine.

I t  is concluded th a t  the most probable sequence of the F-leurosine induced 
cardiovascular toxicity  is an abrupt general circulatory depression followed by 
more specific injuries focused on the cardiac muscle and small veins, i. e. the 
prim ary ‘pharmacological’ effects of the  drug may be intensified by secondary 
toxic manifestations of cellular damage. The decisive role of myocardial deterio­
ration is substantiated by histological findings th a t show serious, often irre­
versible alterations such as filamentolysis and disseminated necrotic foci.

W hether an im paired capacity of the coronary vessels for adequate 
myocardial blood supply under the aforementioned stressful conditions 
contributed to this enhanced cardiac vulnerability remains to  be determined. 
The unequivocal decrease of coronary blood flow seen after F-leurosine injection 
tallies with the well known fact th a t the level of coronary blood flow is set by 
the  rate  of myocardial oxygen requirem ent which, in tu rn , is considerably 
influenced by the actual cardiac load. Indeed, there was a significantly dimin­
ished ventricular performance after F-leurosine adm inistration th a t  may easily 
be accounted for the reduced oxygen consumption and flow. However, one is no 
longer concerned w ith the level of resting blood flow per se in determining
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appropriate coronary function: it is more im portant to  ascertain whether the 
vascular potency for adaptive vasodilation (metabolic autoregulatory capacity) 
could or could not be influenced by a given experimental intervention [1]. 
This problem was addressed by subjecting the heart to  brief periods of hypoxia 
and it was found th a t, after a phase of hyperactivity, coronary adaptive capac­
ity  became seriously restricted in the  later phase of F-leurosine toxicity. 
In  term inal phases of the experiments a short period of asphyxia m ay lead to  
to ta l circulatory collapse and virtual cardiac arrest (Fig. 4). The same asphyxi­
ating procedure as it was dem onstrated in former studies [11], is usually well 
tolerated even by the partially ischaemic canine heart: the depression of the 
cardiac ac tiv ity  was found to be moderate and fully reversible. In  contrast, 
F-leurosine trea ted  animals displayed a reduced autoregulatory flow reserve 
associated w ith a poor cardiac tolerance to  hypoxia. Accordingly, these obser­
vations raise the possibility th a t  the exhaustion of the coronary adaptive 
capacity could trigger myocardial insufficiendy in F-leurosine-treated hearts.

Edem atous inhibition within the  ventricular wall may be one of the 
factors involved in genesis of the im paired coronary autoregulation. Accumu­
lation of myocardial edema occurs during treatm ents with antitum or drugs [16] 
F-leurosine has been shown to elicit serious edema and a profuse transepi- 
cardial fluid flux in the feline heart leading to  cardiac tam ponade and low 
voltage in the ECG [18]. Such an enormous transudation was not seen in the 
dog, suggesting a qualitative species difference in this respect. However, 
extracellular fluid accumulation was a consistent histological manifestation of 
cardiac damage (Fig. 5). These changes would be expected to  effect the elastic 
properties of the relaxed ventricular wall, since a close correlation was dem on­
stra ted  between the extracellular fluid content (thyocyanate space) and elastic 
modulus of the  myocardium [14]. The results substantiated this surmise, 
albeit the changes were comparatively slight. Alternately, edematously 
compromised myocardial zones m ay have liberated some unidentified toxic 
substances [17] which could further aggravate cardiac function.

There are a number of superficial similarities between the ultrastructural 
pa ttern  of catecholamine-induced cardiac injury [15] and the morphological 
manifestation of F-leurosine toxicity, suggesting the possible involvement of an 
enhanced noradrenaline release from internal stores. However, microtubule 
disrupters such as colchicine and vinblastine have been reported to  block 
rather than  increase noradrenaline release to  external stimuli [3, 19]. In  agree­
m ent with these findings, combined alpha- and beta adrenergic blockade per­
formed in the present study was ineffective in preventing myocardial damage 
induced by F-leurosine. Thus the excessive release of catecholamines does not 
seem to play a role in the toxic symptoms. Histaminergic blockade also failed 
to protect effectively the cardiovascular system against F-leurosine, although 
Herman and his coworkers reported an augmented release of histamine during
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trea tm en t with an titum our agents in the dog [7, 8] and the rhesus monkey [6]. 
Apparently, histamine liberation, if present, was not a key factor of toxic 
alterations while administering F-leurosine to  the dog. Finally, pretreatm ent 
w ith  cholinergic and serotonicergic antagonists were also unable to  afford 
protection. The present findings are in general agreement with the results of 
H ungarian authors th a t  toxic effects of Vinca alkaloids are caused by their 
direct interactions w ith the cell membranes [4 ,12,13]. The observations, more­
over, also imply th a t  the  adverse actions are probably not mediated by either 
well-known autocoids or transm itters, rendering effective therapeutic preven­
tion  against these undesirable side effects a difficult task. Recent studies of our 
group indicate th a t th is difficulty can efficiently be overcome by enhancing the 
non-specific resistance of the body (Bertók et al. to  be published).
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Hämodynamisches Bild der durch Formyl-Leurosin induzierten akuten 
kardiovaskulären Depression beim Hund
A. J u h á s z -N a g y , P . S ó t o n y i  u n d  L . B e r t ó k

A ngesich ts des im  L aufe d e r  k lin ischen  A nw endung des ü b e r  eine zy to s ta tisch e  
W irk u n g  verfügenden  V incaderiva ts , F o rm y l-L eu ros in  (F -L eurosin) häu fig  a u ftre te n d e n  
K reis lau fko llap ses, w u rd en  die m it g ro ß en  D osen des D rogs au slö sb a ren , die G rund lage  
d e r  K ard iodep ression  b ildenden  K reis lau fm echan ism en  m it H ilfe  e ines V ersuchsm odells 
u n te rsu c h t. B ei 38, m it P en to b a rb ita l n a rk o tis ie r te n  H u n d en  w u rd e  e ine  V ielzahl k a rd io ­
v a sk u lä re r  P a ra m e te r  b es tim m t. K u rz  ( <  5 m in) n ach  der i. v . V erab re ichung  vo n  F - 
L eu ro sin  (2 m g/kg) w aren  e inerse its  d ie  bed eu ten d e  V erringerung  des a rte rie llen  u n d  
p u lm o n a len  B lu td ru ck s , d e r  K o n tra k t io n sk ra f t der K am m er, des M inu tenvo lum ens, des 
K am m er-F ü llu n g sd ru ck s, d e r K o ro n a rd u rc h b lu tu n g  u n d  des 0 2-V erbrauchs des H erzens, 
a n d e rse its  d e r A nstieg  d e r  gerech n e ten  v a sk u lä ren  R esistenz im  g roßen  u n d  k le inen  
K re is la u fz u  verzeichnen , w äh ren d  die K oronarres is tenz  u n v e rä n d e r t b lieb . I n  d e r  s p ä te ­
re n  P h ase  d e r  F -L eu ros inw irkung  ( >  1 S tu n d e) tr a te n  d au erh a fte  K reis lau fdepression , die 
E in en g u n g  d e r A u to reg u la tio n sk ap az itä t d e r  K oronarien  a u f  u n d  es ließen sich a u ch  
schw ere h istologische S chädigungen  des M yokards verzeichnen. D ie an g e fü h rten  E ffek te  
k o n n te n  d u rch  d ie Z u fuh r von  B lockern  des au tonom en  N erv en sy stem s n ich t ab g ew eh rt 
w erden . A us den  U n tersu ch u n g serg eb n issen  ergab  sich die F o lgerung , d a ß  a u f  d ie d u rc h  
F -L eu ro s in  ausgelöste, sich rasch  en tw ick e ln d e , p rim äre  (pharm akologische) D epression , 
tox ische  M anifesta tionen  einer, m it d e r  d ie  Z ellm em branen  b e tre ffen d en  d ire k te n  W irk u n g  
d e r  D roge v e rbundenen , im  V ergleich zu r e rs te n  viel schw ereren  sek u n d ä ren  H e rz ­
schäd igung  folgen.

Гемодинамический образчик вызданной формил-лейрозином острой 
сердечно сосудистой депрессии у собаки

А. Ю ХАС-НАДЬ, П. ШОТОНИ и Л. ВЕРТО К

К оллапс кровообращения, наступающий в ходе клинического применения формил- 
лейрозина (F -leurosin) производного винка (Vinka), обладающего цитостатическим
действием, — побудил авторов исследовать в экспериментальных условиях механизмы 
кровообращения, создающие основу кардио-депресси, вызываемой болыцой дозой этого 
препарата. У 38 собак, находящ ихся под пентобарбиталовым наркозом, они определили 
большое число кардиоваскулярны х параметров. Показали, что, в ответ на внутривенное 
введение F-лейрозина (2 мг/кг), после довольно короткого (5 мин) латентного времени, 
значительно уменьшаются артериальное и пульмональное давление, кровоток в коронар­
ных сосудах, минутный объем сердца, давление при наполнении ж елудочка, сила сокра­
щения ж елудочка и потребление кислорода в сердечной мышце. Высчитанное сопротив­
ление сосудов большого и мелого кругов кровообращения возросло, в то ж е время сопро­
тивление венечных сосудов не изменилось. К  поздней (I час) фазе действия F-лейрозина 
присоединились стойкая депрессия кровообращения, сужение емкости ауторегуляции 
коронарных сосудов и тяжелое гистологическое поражение миокарда. Блокаторы вегета­
тивной нервной системы на предотвратили наступление этих изменений. Н а основании 
результатов своих исследований авторы делаю т вывод, соглусно которому быстро разви­
ваю щ аяся первичная (фармакологическая) депрессия, вызванная F-лейрозином, связана с 
непосредственным действием предарата на клеточные мембраны; вслед за первичным эффек­
том следуют эораздо более тяжелые, вторичные признаки токсического пораьения средца.

4 Acta Chirurgica Hungarica 26, 1985





Acta Chirurgica Hungarica, 26 (1), pp. 51 — 58 (1985)

Role of the NK Reaction in the Diagnostics 
of Liver and Pancreas Tumours

S. K arácsonyi,1 Y v ette  Má n d i, Gy . F arkas,1 M. Tóth1 and Ilona B é l á m 2

* ls t D e p a rtm e n t o f  S u rg e ry  an d  i n s t i t u t e  o f  M icrobiology, Szeged U n iv e rs ity  M edical 
School, H -6701, Szeged, P . 0 .  B ox  464, H u n g a ry

(R eceived  N o v em b er 24, 1983)

T he N K  (n a tu ra l k iller) a n d  К  (killer) a c tiv itie s  o f  p e rip h e ra l lym phocy tes  
w ere d e te rm in ed . T he  p e rip h e ra l b lood  w as ob ta in ed  from  h e a lth y  ind iv idua ls a n d  
from  p a tie n ts  w ith  liver a n d  p an c rea s  d iseases. E x a m in a tio n s  w ere p e rfo rm ed  
p reo p era tiv e ly . T he  n a tu ra l  ce ll-dependen t c y to to x ic ity  (N K ) w as ex am in ed  
ag a in s t th e  K -562  cell line, w hile th e  an tib o d y -d e p e n d e n t ce llu lar cy to to x ic ity  
(ADCC) w as ex a m in e d  ag a in s t h u m a n  re d  b lood cells. T he  N K  a n d  К  cell a c tiv itie s  
o f  th e  19 p a tie n ts  w ith  m a lig n an t tu m o u rs  w ere s u b s ta n tia lly  low er th a n  th o se  of 
th e  40 h e a lth y  su b jec ts . I n  th e  12 cases o f  ben ign  d iseases o f  th e  liver a n d  pan creas , 
how ever, th e  m e a n  p e rcen tag e  cy to to x ic ity  expressing  th e  N K  a n d  К  ac tiv itie s  
(40 ±  10%) ag re e d  w ith , o r w as h ig h e r th a n , th e  va lue  fo r th e  co n tro ls  (32 ±  12% ). 
Low  c y to to x ic ity  levels (12.6 ±  5% ) w ere ch a rac te ris tic  in  th e  m a lig n an t p ro ­
cesses; in  th e  m a jo r i ty  o f  th ese , e x p lo ra tio n  show ed local m é ta s ta sé s  o r m é ta s ta sé s  
besides th e  p r im a ry  lesion. Since th e  N K  a n d  К  cells p la y  a n  essen tia l ro le in  th e  
defence o f th e  o rg an ism  a g a in s t tu m o u rs , th e  decrease  in  a c tiv ity  o f th is  cell 
p o p u la tio n  m a y  be  o f  d iagnostic  v a lu e . I n  vitro in te rfe ro n  tr e a tm e n t  in  th e  co n tro l 
a n d  ben ign  cases co n siderab ly  s tim u la te d  th e  N K  re a c tio n , a n d  in  som e o f  th e  
m a lig n an t d iseases i t  ra ised  th e  cy to to x ic ity  va lues close to  th e  contro l level.

Tum our-im m unological investigations during the past decade have 
indicated th a t the non-specific immune defence of the organism plays a con­
siderable role in preventing tum our formation and the development of m étas­
tasés. Primarily the natural killer (NK) cells and the macrophages participate 
as effector cells in th is defence mechanism [21].

N K  lymphocytes can be isolated both from healthy humans and from 
experimental animals [10, 16, 19, 28]. Morphologically, they  correspond to  
large granular lymphocytes, and in hum ans they comprise 1-6%  of the periph­
eral lymphocytes [25, 26]. W ithout preliminary sensitization, the NK cells 
are able to  kill certain tum our cells in vitro ; their role in the defence against 
tum ours in vivo is m ainly supported by the results of animal experiments 
[5, 14, 20].

I t  has been observed th a t the N K  activity is a t a reduced level in certain 
m ahgnant diseases in  hum ans, e. g. m am mary carcinoma, malignant melanoma 
and colonic carcinoma [7, 12, 13, 17, 22]. This is of im portance from a theoreti­
cal aspect, but i t  also suggests the possibility of application of this m ethod of 
examination in the diagnostics of malignant lesions. The present studies have 
been carried out w ith these two aims in mind. Since the effector cells of the NK 
reaction in all probability  represent the same population as the killer (K)
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cells taking part in the antibody-dependent cellular cytotoxicity (ADCC) 
reaction [1, 11], it appeared reasonable to measure these two reactions in 
parallel. (In the ADCC reaction, the similarly non-sensitized effector cells are 
bound via their Fc receptors to the anti body-со ve red target cells.)

We have compared the NK and ADCC activities in 31 patients with 
diseases of the liver and pancreas with the lymphocyte d a ta  on 40 healthy 
control subjects. The exam ination was performed preoperatively in every case. 
A s tudy  was further m ade of the ex ten t to  which the cytotoxicity was influ­
enced by crude hum an leukocyte interferon prepared in our laboratories. In te r­
feron stimulates both th e  N K  and the ADCC reaction [11], and this mechanism 
presum ably plays an essential role in the therapeutic action of interferon 
against tumours [18].

Patients and Methods

The NK and ADCC activities were studied in patients operated on due to 
focal lesions of the liver or to chronic disease of the pancreas. Table I shows 
the distribution of the patients with respect to age, sex and disease. The study 
was performed preoperatively; prior to the examination, the patients did not 
participate in cytostatic treatment.

T a b l e  I

Distribution of examined, cases according to sex, age and disease

D iagnosis Ho. of cases Male Female A verage age

Healthy controls 40 25 15 53.2

E ch in o co ccu s 2 0 2 45.5
H e p a to m a 1 0 1 38
C irrhosis 3 3 0 42
C hronic p a n c r e a t i t i s 4 3 1 52
P a n c re a tic  p se u d o c y s t 2 2 0 47

T o ta l 12 8 4 46.4

H e p a tic  c a rc in o m a 7 4 3 48.3
Solid h e p a tic  m e ta s ta s is 2 1 1 40
P a n c re a tic  c a rc in o m a 10 8 2 59

T o ta l 19 13 6 53.1

The control goup consisted of healthy men and women; these were 
selected on the day of the examination so as to be of the same sex and in the 
same age group as the patients.
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Separation of Effector Cells

The mononuclear cells were separated from 25 ml heparinized (Chemical 
W orks of R ichter Gedeon L td , Budapest) blood by Ficoll-Uromiro gradient 
centrifugation [3]. The resulting lymphocyte suspension was adjusted to  
5 X 10e/ml in culture medium (R P M I1640) containing 10 % FCS.

NK Reaction

The K-562 erythroleukaemic cell line was used as target cell; it  was 
m aintained in a suspension culture in 10% FCS-RPM I 1640 culture medium. 
The target cells were labelled w ith 51Cr (Amersham), and the effector :target 
cell ratio was adjusted to  50:1, 25:1, 12:1 or 6:1. The cells were incubated for 4 
hours a t 37 °C in a 5%  C 0 2 therm ostat. The percentage cytotoxicity was calcu­
lated  from the activity of the supernatant via the following formula:

cytotoxicity % =
supernatant cpm — spontaneous cpm 

incorporated activity cpm x i o o

ADCC reaction

Fresh, human Rh(D)-positive red blood cells were used as target cells. 
H um an anti-D  serum was adsorbed onto the cells [8]. The isotopically labelled 
cells were incubated with the effector cells in a similar way as described in the 
N K  test. The duration of the incubation was 18 hours. The cytotoxicity was 
calculated as in the N K  test.

Pretreatment of Effector Cells with Interferon

The lymphocytes of the patients, and also those of the controls, were 
incubated for 1 hour with 1000 U/ml crude interferon. The leukocyte interferon 
was prepared in our laboratories by  a modification of the m ethod of Cantell 
[4, 2]. Only the NK test was set up w ith interferon-treated lymphocytes.

Results

Figure 1 shows the results of examinations on the healthy controls and on 
the patients with benign and m alignant lesions. The mean value of the  cyto­
toxicity  (12.6 ±  5 %) can be seen to  be low in the cases w ith m alignant diseases
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F ie .  1. N a tu ra l c y to to x ic ity  o f p a tie n ts  w ith  liv er a n d  p an c rea tic  disease

independently of the site of the prim ary tum our. The results reveal th a t the  
disease of the liver or pancreas itself is not accompanied by a decrease in the X K  
activ ity  in the benign cases. (Higher values than  the control were found in the 
patients with echinococcosis.) The cytotoxicity values reflecting the ADCC 
activities in every case varied in parallel w ith the  values for the NK reaction, 
a difference of ± 2 .5 %  being observed for the individual blood samples.

Figure 2 depicts separately the N K  activities for the patients with 
benign or with m alignant liver diseases, and for those w ith benign or with 
m alignant pancreas diseases. The malignant lesions are associated with sig­
nificantly lower cytotoxicities. In  the event of a m alignant transform ation, 
exploration dem onstrated local metastasis or d istan t métastasés in nearly 100 % 
of the cases.

F ig . 2. N a tu ra l  cy to to x ic ity  o f p a tie n ts  w ith  ben ig n  a n d  m a lig n a n t disease o f liver a n d
p an creas
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benign disease malignant disease
EZ3 5 x10£/ml lymphocyte incubated in the presence of 1000 U/m! 

interferon for 1h
F i g . 3. E ffe c t o f in  vitro in te rfe ro n  t r e a tm e n t  on th e  N K  a c tiv ity . H a tc h e d  b a rs : 5 X 106 
ly m p h o cy te  in cu b a ted  in  th e  presence  o f  1000 U /m l in te rfe ro n  fo r 1 h o u r. O pen b a rs  

rep re sen t c y to to x ic ity  w ith o u t in te rfe ro n

Although to  extents differing from individual to  individual, the in ter­
feron enhanced the N K  activities of the control lymphocytes. I t  similarly 
exerted a stim ulatory effect on the lymphocytes of patients with benign 
diseases. In  some of the m alignant cases, the activ ity  of the lymphocytes in iti­
ally exerting low cytotoxicity attained or approxim ated to the control level 
following interferon treatm ent. However, in those cases where evaluable 
cytotoxicity percentages were not obtained (1.7-3.8%), interferon treatm ent 
did not lead to  stimulation. The mean results are presented in Fig. 3.

Discussion

The investigations by Pross and Baines [23], repeated severel times in a 
large num ber of cases, confirmed th a t  the degree of NK activity  varies with 
the individual; our own experience agreed with this. Pross and Baines also 
dem onstrated th a t the activity  for a given individual is constant over a long 
period of tim e, and accordingly we considered it sufficient to  take blood from 
each donor on only one occasion.

Our d a ta  indicated th a t values below the control level can be observed 
much more frequently in the cases of m alignant lesions. In  conformity w ith the 
literary  d a ta  [13], our results showed th a t  the N K  and ADCC activities can be 
correlated not with the size of the prim ary tum our, bu t with the presence and 
extent of the  métastasés.

I t  has been proved experimentally th a t  the NK cells play a role par­
ticularly  in the destruction of the circulating tum our cells ; their low activ ity  is

Acta Chirurgien Hungarica 26, 1985



56 S. Karácsonyi et al. : N K  Reaction in Tumours

accompanied by an increased incidence of m étastasés [21, 29]. The decreased 
ac tiv ity  of the N K  cells m ay be determined by  numerous factors (some already 
known, bu t others not) in patients w ith tum ours. P arts  are clearly played by 
the suppressor cells [30] and by serum factors [6], which inhibit the activ ity  of 
the  N K  cells, and the  role of the granulocytes in reducing the N K  activ ity  is 
also considered probable, because of the disturbance of the granulocyte- 
lym phocyte ratio [15].

In  the  evaluation of the NK and ADCC activities of patients undergoing 
surgery due to  diseases of the liver and the pancreas, no classification was made 
on the  basis of sex, because of the small num ber of cases examined so far; 
hence, the control group chosen for exam ination was similar in composition 
from the aspect of sex distribution.

Son et al. [27] reported a depressed N K  activ ity  in black African men 
suffering from hepatocellular carcinoma; this activ ity  could be stim ulated with 
in vitro interferon treatm ent. The selection of the patients we examined was 
justified on the grounds th a t even today  the diagnostics of surgical diseases of 
the liver, and especially of the pancreas, gives rise to  numerous problems. 
This is mainly the case when the question of malignancy m ust be decided. 
An exact answer is frequently not obtained even on exploration. Accordingly, 
i t  appears th a t the result of the preoperatively performed N K  test may be of 
assistance to  the surgeon in this respect.

Clinical trials to  date suggest th a t  the application of interferon in the 
therapy  of certain tum orous diseases is encouraging [9, 24]. The results of our 
in vitro investigations indicate th a t the stim ulatory action of interferon on the 
ac tiv ity  of the N K  cells is likewise manifested in certain individuals with 
m alignant diseases of the liver and the pancreas. Thus, its use m ay lead to  a 
favourable effect in these diseases too.
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Über dei Rolle der NK-Reaktion in der Diagnostik der Leber- und
Pankreastumoren

S. K a r á c s o n y i , Y . M á n d i , Gy . F a r k a s , M. T ó t h  u n d  I .  B é e á d i

B estim m t w u rd e n  d ie  N K - u n d  K -A k tiv itä t d e r  p e rip h e ren  L ym phozy ten  d e r a n  
L eber- u n d  P a n k re a s k ra n k h e it le idenden  P a tie n te n . D ie U n te rsu ch u n g en  fanden  p r ä ­
o p e ra tiv  s ta t t .  D ie n a tü r lic h e  ze llve rm itte lte  Z y to to x y z itä t (N K ) w urde  gegenüber d e r  
Zelllinie u n d  die d u rc h  d ie  be id en  A n tik ö rp e r v e rm itte lte  ze llu läre  Z y to to x iz itä t (ADCC) 
gegenüber m enschliche E ry th ro z y te n  m it d e r  M ik ro to x iz itä tsm e th o d e , d u rch  M essung des 
F re iw erdens des Is o to p s  Cr51 b estim m t.

Die K o n tro llg ru p p e  b ild e ten  40 gesunde M änner u n d  F ra u e n . D ie N K - u n d  K - 
Z e lla k tiv itä t d e r  19 P a t ie n te n  m it e inem  m alignen  T u m o r fiel n ied rig er (12.6 ±  5) a ls  d ie 
d e r  K o n tro llp erso n en  (32%  T  12). B ei den  g u ta r tig e n  L eber- u n d  P an k rea sk ran k h e iten  
(12 P a tien ten ) h a t  a b e r  d a s  Z y to to x iz itä tsp ro zen t d as K o n tro lln iev eau  e rre ich t bzw . 
ü b e rtro ffen  (40%  ±  10).

D urch  die in  vitro ang ew an d te  In te rfe ro n b eh an d lu n g  w u rd e  d ie N K -R eak tio n  in  
g u ta r tig e n  F ä llen  in  b ed eu te n d em  M aße s tim u lie rt, w äh ren d  bei e inem  Teil der a n  b ö sa r ti­
g en  K ran k h e iten  le id en d en  P a tie n te n  die Z y to to x iz itä tsw e rte  d u rc h  die M edikation  in  die 
N ähe  des K o n tro lln iv e a u s  e rh ö h t w urden .

Роль реакции — в диагностике опухолей перени и поджелудочной железы

Ш. КА РА ЧО Н И , И. МАНДИ, ДЬ. ФАРКАШ , М. ТОТ и И. БЕЛАДИ

У больных, страдаю щ их заболеваниями печени и поджелудочной ьелезы, мы опре 
делили N К  и К  активность периферических лимфоцитов. Исследования производились 
перед операцией. Естественную целлюлярноопосредствованную цитотоксичность ( N K )  
проти в клеточной линии К-562 л опосредствованную двумя антителами клеточную цито- 
токсичнрсть (ADCC)  против челодеческих эритроцитов исслеводали с помощью микро­
цитотоксического метода, измеряя освобождение изотопа хрома (Сг51).

Контрольная группа состояла из 40 здоровых мужчин и женщин. У больных 
с злокачественными опухолями (19) активность N K  л  К  клеток (12,6% ±  5) была ниже, 
чем в контроле (32%  ±  12). В случаях ж е злокачественных заболеваний печени и подже­
лудочной железы процент цитотоксичности достиг или превысил контрольный уровень 
(40%  ±  10).

Применение in vitro интерферона в контрольных исследованиях и при доброка­
чественных опухолях сильно стимулировало N K  реакцию, в части ж е злокачественных 
случает интерферон повышал цитотокисческую активность почти до контрольного уровня.
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Roentgenographic Examination of the 
Subtalar Joint

G y .  Zadravecz

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 , P écs U n iv ers ity  M edical 
School, H -7643 Pécs, I f jú sá g  ú t  13, H u n g a ry

(R eceived  D ecem ber 20, 1983)

I n  f ra c tu re s  o f  th e  calcaneus, th e  tra d it io n a l roen tgenog raph ic  tech n iq u e  
can n o t p rov ide  th e  necessary  in fo rm atio n  fo r su rg ically  re s to rin g  th e  su b ta la r  jo in t 
a n d  co rrec tly  ju d g in g  th e  prognosis.

T he a u th o r  recom m ends th e  oblique view  ro en tgenog raph ic  techn ique w hich  
prov ides e ssen tia lly  m ore in fo rm atio n  th a n  B oeh ler’s ax ia l roen tgenogram , a n d  can  
techn ica lly  h e  ta k e n  m ore  easily .

D a ta  o b ta in e d  b y  using  th e  oblique v iew  ro en tgenog raph ic  techn ique  fac ili­
ta t e  th e  d iagnosis o f fra c tu re s  o f th e  ca lcaneus a n d  allow  th e  assessm ent o f  th e  
degree o f d is loca tion , a n d  o f  th e  d isp lacem en t o f  th e  a r t ic u la r  surface, i. e . th e  
co rrec t ju d g e m e n t o f  th e  su rg ica l in te rv en tio n .

I  he subtalar joint (posterior talocalcaneal articulation) is the most 
essential part of the lower ankle-joint which is difficult to  examine by the 
traditional roentgenographic technique. In  fractures of the calcaneus both 
reposition and the chances of recovery are considerably affected by the im­
paired joint.

The lateral view roentgenogram of the heel can provide some information 
particularly if it is compared to th a t a t the healthy contralateral side. However, 
to  judge the three-diemensional structure of the joint, a t least two roentgeno­
grams a t right angle are needed. The retrotibial-plantodorsal, the so-called 
axial aspect recommended by Bühler [1] is meant to  provide the other view. 
According to our experiences, it  is technically fairly difficult to  take these 
roentgenograms. In  general, an evaluable roentgenogram can be obtained only 
of a  healthy foot or w ith the willing and active cooperation of a young patient. 
In  case of a fractured calcaneus the injured patient cannot even passively 
produce the dorsiflexion absolutely required for the roentgenographic repre­
sentation of the subtalar joint.

At our clinic, the so-called oblique view pictures are routinely taken 
instead of the axial ones of the calcaneus [2.] The special roentgenograms 
provide essentially more information than  the axial ones, but it is also an 
im portant point th a t  these roentgenograms do not require too much skill of the 
technicians. Even on the basis of pictures of relatively poor quality, the state of 
the subtalar joint can be evaluated. A similar roentgenographic technique was 
described by Brodén [3] in 1949 but his method has sunk into oblivion, since at
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th a t  level of development of traum atology there was no dem and a t all for a 
more precise radiologic diagnosis of fractures.

Technique of Oblique View Roentgenograms

The patient is lying on the exam ination table in supine position. W ith the 
talocrural articulation being a t the right angle, the lower limb is ro tated  in­
w ardly a t 45 degrees (Fig. 1).

W ith the x-ray tube set a t different angles, it is moved in the sagittal 
plane from the sole towards the head and x-ray pictures are taken in several 
positions. The tube is centred below and before the external ankle by 2 cm 
each. The distance between the x-ray tube and the casette is 70 cm. In  these 
exposures the subtalar joint is recorded orthoradiagraphically. Depending on 
the  position of the tube, various aspects of joints are distinctly represented 
(Fig. 2).

In  the roentgenogram at 45 degrees, the lower part of the joint, in those 
of 30 degrees and 0 degree, the middle part, while in th a t  a t 10 degrees the 
upper part of the jo in t can be seen. There is no projection of a disturbing 
shadow to  the joint since the anterior apophysis of the calcaneus was ro tated  
tow ard  the median plane, together w ith the cuboid bone and with the base of 
the  5th m etatarsus. Inform ation on the shape of the calcaneus is chiefly pro­
vided by roentgenographs a t 45 and 30 degrees.

Fortunately, oblique view roentgenograms represent the most im portant 
segment from the point of view of the load bearing of the calcaneus. Owing to  
the  fact th a t the axis of the talus is a t an angle of 25 to  30 degrees with th a t of 
th e  calcaneus when falling to  the heel, the active forces are manifested in a

F i g . 1. E xposu re  o f  th e  ob lique v iew  ro en tgenog raphs. T he su b ta la r  jo in t can  be  s tu d ied
a s  a  w hole
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F ig . 2. O blique v iew  ro en tgenog ram s o f a  h e a lth y  foo t. C: c a p u t ta li, s: su s te n ta c u lu m  
ta li, m : base  o f  th e  5 th  m e ta ta rsu s , T : tu b e r  calcanei. T he  a rro w s show  th e  su b ta la r  jo in t. 
E a c h  p ic tu re  re p re se n ts  th e  su s ten tacu lu m  ta l i  a s  w ell a s  th e  tu b e r  calcanei, c o n seq u en tly  

th ese  ro en tg en o g ram s p rov ide  in fo rm atio n  on  th e ir  f ra c tu re s  o r dislocations

plane traversing the facies articularis posterior calcanei and the tubercles of 
the tuber calcanei. The trabecular system is arranged a t right angle to  the  
articular surface in the direction of the compression forces. This implies th a t  
this segment is loaded also under physiological conditions (Fig. 3).

Discussion

The recent years have been witnessing an amazing development in tra u ­
matology. According to  the new principles, particularly in fractures adjacent to  
or protruding in to , the joint attem pts should be made a t a possible anatom ical 
reconstruction. Only in these cases combined with adequate after-care can 
satisfactory functional results, eventually, restitutio ad integrum be expected.

The significance of fractures of the calcaneus has been discovered only in 
the recent years, although this in jury  occurs prim arily in the adult, working 
age group. Following the fracture, a decreased capacity of work or disablement 
m ay remain in 15 to  70% of the patients. The bad results are due to  the insuf­
ficient x-ray diagnostic background: one has no adequate stereoscopic idea of 
the fracture. N either could a generally acceptable therapeutic classification of

Acta Chirurgica Hungarica 26, 1986



62 Gy. Zadravecz : Subtalar Joint

F i g . 3 .  C oncerning load ing , th e  m o s t u sed  seg m en ts  o f th e  calcaneus a re  a th e  pu ls ion  
tra b e c u la e , Ъ th e  tra c tio n  trab ecu lae  w hich  a re  a rra n g e d  accord ing  to  th e  d irec tio n  o f  th e

tra c ti le  forces o f  th e  p la n ta r  m uscle

fractures have been developed. Thus, for a traum atologist of average training 
th e  therapeutic requirements cannot be unequivocally defined.

According to  the new principles, the objective would be to  achieve a more 
precise reposition. However, the trad itional radiological technique is not 
capable of providing information corresponding to the new requirements.

By using the above roentgenographic technique such data  can be obtained 
which may increase the effectiveness of our intervention. I t  can be stated 
w hether the fracture has protruded into the  joint, what the am ount and direc­
tion  of the dislocation is, or whether surgical reconstruction is required. After 
the operation or reposition, standard roentgenographic technique is available to 
judge the degree of reconstruction. Consequently, this will be a basis for the 
prognosis. Considering th a t with the help of the roentgenogram th a t  segment 
can be studied where the active forces are manifested, conclusions can be drawn 
as to  the mechanism of the fracture and a classification of fractures can be 
worked out on the basis of the mechanism and the x-ray morphological 
signs.
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Röntgenuntersuchung des subtalaren Gelenks

G y . Z a d b a v e c z

B ei den  K a lk a n e u sfra k tu re n  lie fe r t die herköm m liche R ö n tg en tech n ik  keine  e n t ­
sp rech en d en  D a ten  zu r ch iru rg ischen  W iederherste llung  des su b ta la re n  G elenks bzw . 
zu r  B eu rte ilu n g  d e r P rognose.

D ie in  d e r A rb e it em pfohlene sch räge  A ufnahm etechn ik  b ie te t  w esentlich  m eh r 
In fo rm a tio n e n  als d ie B öhlersche ax ia le  A ufnahm e u n d  is t au ch  tech n isch  le ich t a u s ­
fü h rb a r .

D ie  m it H ilfe  d e r  sch rägen  A u fn ah m etech n ik  e rm itte lten  D a te n  e rle ich te rn  die 
D iagnostiz ie rung  der K a lk a n e u sfra k tu re n  u n d  erm öglichen die B eu rte ilu n g  des M aßes d e r 
D islo k a tio n  sowie d e r  V ersch iebung  d e r  G elenkfläche, d . h . die E n tsch e id u n g  d e r F rag e , 
ob  im  gegebenen  F a ll die N o tw en d ig k e it e ines ch irurgischen E ingriffs  b e s teh t.

Рентгенологическое исследование подтаранного сустава

Д Ь .  З А Д Р А В Е Ц

При переломах пяточной кости традиционная рентгенологическая техника не 
снабжает соответствующими данными для хирургического восстановления подтаранного 
сустава ( a r t .  s u b ta la r is ) , а также для правильного прогноза.

Автор рекомендует применять технику косой съемки, которая дает значительно 
больше информации, чем съемки в аксиальной проекции по Вёлеру ( B ö h le r )  и является 
более простой.

Данные, получаемые с помощью косой съемочной техники, облегчают диагностику 
переломов пяточной кости, дают возможность определить степень дислокации и смещения 
суставной поверхности, то есть помогают решить вопрос о необходимости хирургического 
вмешательства.
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A c t a  C h ir u r g ic a  H u n g a r i c a ,  2 6  ( 1 ) ,  p p .  6 5 — 6 7  ( 1 9 8 5 )

Book Reviews

R . B ertolini and G. R eutert

Atlas der Anatomie des Menschen nach systematischen und topographischen
Gesichtspunkten

Vol. I I I .  Kopf und Hals, Gehirn, Rückenmark und Sinnesorgane

Y E B  G eorg T h iem e, Leipzig  1982. 350 
pages w ith  387 figu res , 361 in  colour. 
D raw n  b y  H . S ch m id t (H alle -Saale) an d  
R . W elt-H ersch e l (Leipzig). T he  p rép a râ te s  
w ere m ad e  b y  G. P fü tz e  a n d  К . H a rtm a n n . 
D D R  M  65.00

A s a  re s u lt o f  th e  co o p era tio n  o f  tw o 
o u ts ta n d in g  sc ien tis ts  o f  a n a to m y  in 
L eipzig  also  V olum e I I I  o f  th e ir  jo in t a tla s  
h a s  ap p ea red . E x p e r ts  in  th e  fie ld  w ere 
looking  fo rw ard  w ith  h e ig h ten ed  an tic i­
p a tio n  to  th e  p u b lic a tio n  o f  th is  book. 
T hese  po sitiv e  feelings w ere p ro v o k ed  by  
th e  success o f  th e  tw o  p rev io u s volum es as 
w ell a s  b y  th e  fac t th a t  h e re  ag a in  a n a to m ­
is ts  w ork ing  in  a  G erm an-speak ing  
c o u n try  h av e  u n d e r ta k e n  th e  colossal ta sk  
o f  com piling  a n  a tla s . I t  is k now n  th a t  
G erm an-speak ing  co u n trie s  co n tib u ted  sev ­
e ra l o u ts ta n d in g  a tla se s  p re sen tin g  alw ays 
so m eth in g  new  to  th o se  concerned . These 
a tla se s  se rved  as  basic  source fo r several 
g en e ra tio n s  o f  m ed ical s tu d e n ts  a n d  fo r th e  
m a jo r i ty  o f  th e  p rac tis in g  physic ians for 
b ru sh in g  u p  th e ir  p e rm a n e n tly  fading 
know ledge.

T he  c u rre n t ed u c a tio n a l sy s tem  has 
becom e in a d e q u a te  fo r convey ing  the  
com prehensive  in fo rm a tio n  im p a rte d  b y  
th e  in ten s iv e  d ev e lo p m en t o f  m edical 
sciences in  a  h ig h ly  d if fe re n tia te d  m anner. 
O bviously , th e  re fo rm  o f  th e  sy s tem , and  
w ith in  th a t ,  th a t  o f  convey ing  in fo rm ation  
c a n  be  progressive  a n d  successful on ly  if  it  
is a ssoc ia ted  w ith  th e  b rin g in g  u p -to -da te  
o f  th e  m ed ia  o f  co m m u n ica tio n , i. e. th a t  o f 
te x tb o o k s  a n d  a tla ses . T h is  c an  be ex p eri­

enced , to  a  still g re a te r  e x te n t, in  a n a to m y  
being  one o f  th e  basic fields o f th e  g en era l 
m ed ical sciences.

I t  w ould  be  u n fa ir  to  critic ize  th e  a u th o rs  
-  d esp ite  th e  s till unso lved  p rob lem s -  
fo r h a v in g  decided  on  com piling  a  sy s te m ­
a tic  a tla s  o f  a  fam ilia r s tru c tu re , a t t e m p t­
ing  to  be  com prehensive. Ig n o rin g  th e  
tr a d it io n s  -  ev en  i f  p a rt ia l ly  -  is a n  e x ­
tre m e ly  risk y  v e n tu re . I t s  professional a n d  
fin an c ia l im p lica tions ca n n o t b e  ju d g ed  a t  
p re se n t.

T he  tw o  o u ts ta n d in g  ex p erts  h av e  a d ­
h e red  to  th e  cu s to m ary  fo rm  o f  m ak in g  a n  
a tla s , how ever, th e y  g ive am ple ev idence o f  
th e i r  p e rs is te n t am b itio n  to  p re sen t som e­
th in g  new  b y  in te g ra tin g  severa l exam p les 
o f  u p -to -d a te  c lin ical ex am in a tio n  p ro ­
ced u res in to  th e ir  w ork . T h is app lies to  th e  
five  roen tg en o g ram s inc luded  am ong  th e  
series o f  c ran ia l bones, th e  absence o f  w h ich  
w ould  h av e  b een  g re a tly  m issed. T he  sam e 
re fe rs  to  th e  roen tgenog raph ic  p ic tu re  o f 
th e  m a s tic a to ry  jo in t. E xce llen t ev idence o f 
th e ir  a t te m p t to  ad d  som eth ing  new  is 
o ffered  b y  th e ir  p re sen tin g  o f  th e  an g io ­
g ram s o f  th e  in te rn a l ca ro tid  a r te ry . A lso 
th is  a id s  th e  u se r o f  th e  book  in  th re e -  
d im ensional view . T he th o ro u g h  w ork  o f  
ed itin g  is show n b y  th e  pneum oence­
ph a lo g ram s a n d  v en ticu log ram s as  w ell a s  
b y  p ic tu re s  o f  th e  v en tr icu la r casts.

T h e  va lue  o f th e  five  m yelogram s I  c an  
o n ly  ju d g e  as  a n  an a to m is t, h o w ever i t  
w ou ld  h av e  sufficed  to  p re sen t on ly  m y e lo ­
g ram s 308 a n d  311. F o r  th o se  s tu d y in g  
a n a to m y , th e  p re se n te d  th re e  co m p u te r 
to m o g ram s p ro v id e  on ly  m in im al in fo r­
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m a tio n . S till th e re  a re  e x p e rts  w ho w ould  
m iss th e i r  absence.

A  g re a t value o f th e  bo o k  is th e  p re sen ­
ta t io n  o f  th e  tra n sp a re n t b ase  o f  th e  sku ll 
(p re p a re d  w ith  S p a lten h o lz ’s techn ique) 
w ith  th e  filled  u p  bo n y  in n e r  e a r  w hich, 
in  a d d it io n  to  th e  com prehensive  in fo r­
m a t io n  i t  im p a rts  i t  is th e  o n ly  w ay  o f 
d e m o n s tra tin g  th e  th ree -d im en sio n a l s t ru c ­
tu r e  o f  th e  bony  inner ea r.

P re s e n ta tio n  o f d raw ings on  th e  reg ions 
o f  th e  in n e rv a tio n  o f th e  sk in  to g e th e r  w ith  
th e  cerv ica l an d  cephalic  sec tions a re  
g re a t ly  ju s tified .

T h e  conception  o f th e  a u th o rs  to  hav in g  
m a d e  use  o f  th e  possib ility  o f  ita lic iza tio n  
(u s ing  d iffe ren t p rin tin g  ty p e s ) sh o u ld  be 
w elcom ed.

T h e  w ords o f p ra ise  c a n n o t, how ever, 
co n cea l th e  w ords o f  c ritic ism , b u t  by  
p re s e n tin g  these  w h a t th e  rev iew er has 
h a d  in  m in d  w as th e  id ea  o f  im p ro \ ing 
th in g s .

I t  is s tr ik in g  th a t  n o t each  d raw in g  h as 
b e e n  m ad e  o f  a  p rep a ra te , since in  th is  case 
th e  u n fo r tu n a te  erro r, th a t  th e  F ig u re  on 
p ag e  265 show s 9 cervical n erv es , could  n o t 
h a v e  b een  produced . T he d esigna tion  of 
p u n c tu m  nervosum  in d ica tin g  a  sm all 
reg io n  o f  efferen t n erves is d efin ite ly  
d is tu rb in g  since th e  in d ex lin e  p o in ts  once 
to  th e  g re a t au ricu la r ne rv e , w hile, in  
a n o th e r  case, to  th e  t r u n k  o f  th e  la te ra l 
su p rac lav icu la r nerves (F igs 168 a n d  169). 
T h e  d es igna tion  o f nucleus tu b e r  is m issing 
d e sp ite  th a t  i t  is w ell v isib le  in  F ig . 258.

F ro m  th e  p o in t v iew  o f  ed itin g , i t  is 
r e g re tta b le  th a t  som e F ig u re s  co n ta in  a  
fa ir ly  g re a t num ber o f th e  n am es o f  s tru c ­
tu r e s  a n d  th is  is d e tr im e n ta l to  p e rsp icu ity  
a n d  m ak es  th ings m ore d ifficu lt fo r th e  
u se r . F ig u re  129 show s 86 tax o n o m ica l 
te rm s . T he  sam e applies to  F ig s  1 19 an d  
236 w here  th e re  a re  on ly  71 designa tions

each . T h is needless ab u n d an ce  o f  in d ex ­
lines is th e  m ore confusing  as  a  re su lt o f  th e  
b ro k en  index lines (F ig. 305). I t  is d is tu rb ­
ing  in  th e  d raw ings o f  th e  c ran ia l bones 
th a t  th e  o therw ise o u ts ta n d in g  il lu s tra to r  
cou ld  n o t re p e a t h is  ach iev em en ts  o f  th e  
tw o  p rev ious volum es, a n d  th e  F ig u res a re  
d a rk en ed . T hus i t  occurs in  m ore cases th a t  
th e  ends o f th e  index lines a lre ad y  th ick en ed  
in  V ol. I l l  a re  v e ry  d ifficu lt to  f in d  se t 
a g a in s t th e  a lm o s t b lack  back g ro u n d . 
T h ere  a re  fa irly  g re a t d ifferences aris in g  
fro m  th e  tech n ica l p re se n ta tio n  o f  th e  
draw ings, since i t  is v e ry  d ifficu lt to  believe 
t h a t  F igs 121 a n d  122 a s  co m p ared  to  
F ig s  123 an d  124 on th e  su b seq u en t pages 
h av e  been  d raw n  b y  one a n d  th e  sam e p e r ­
son !

U n fo rtu n a te ly , d raw ings n o t w o rth y  o f  
th e  level o f Vol. I l l  h av e  also  been inc luded  
in  th is  w ork  as, e. g. F ig s 316, 317, 318, 347, 
348 a n d  349.

A lthough  Vol. I l l  is closely co n n ec ted  
to  th e  tw o  p rev ious volum es, it s till cou ld  
n o t achieve th e ir  h igh  level concern ing  th e  
use  o f  space, th e  tech n iq u e  o f  d raw ing , a n d  
ty p o g rap h y . E v en  co lour d is to r t io n  (e.g. 
F ig . 303) has occurred  in  th e  p re se n t w ork  
o f  th e  pub lish ing  house  o therw ise  o f  o u t­
s ta n d in g  ach ievem en ts .

A s fa r  as th e  pro fessional side o f  P ro ­
fessors B erto lin i a n d  L e u te r t’s as well as o f  
th e ir  cow orkers’ book is concerned  -  a s  it  is 
o therw ise  ch a rac te ris tic  o f  th em  -  th is  
vo lum e is a las ting  ach ievem en t. T he  v o l­
u m e eo n ta in in g a  co rrec t tax o n o m y  p ro v id es 
a  useful basis a n d  a  re liab le  guide b o th  fo r 
m ed ical s tu d e n ts  a n d  fo r p h ysic ians. I  c a n ­
n o t b u t  jo in  those  w ho c o n g ra tu la te  th ese  
tw o  a u th o rs  on th e i r  h av in g  n o t on ly  
u n d e r ta k e n  b u t also  conscien tiously  a n d  
exce llen tly  fulfilled th is  trem en d o u s  ta s k .

J .  V a j d a

H. G latich an d  E . H aaf

Chirurgische Instrumente Operationslagerungen Operationsablauf e

G eorg  T hiem e V erlag, S tu t tg a r t-N o w  Y ork  
1983. V I I I  +  285 pages, 139 figures. 
D M  29.80

I n  th e  second rev ised  a n d  en larged  
e d it io n  o f  th e  p resen t h an d b o o k , th e  a u ­
th o rs , a f te r  p resen ting  in fo rm a tio n  on  basic 
su rg ica l hygiene, give b r ie f  a n d  essen tia l

d escrip tions o f  th e  in d iv id u a l su rg ica l 
in te rv en tio n s  com pleted  b y  d raw ings o f  th e  
v a rio u s  ly ing positions o f  th e  p a tie n t, 
p h o to s  a n d  d e ta iled  listing , fu n c tio n s a n d  
d irec tio n s  fo r use  o f  th e  in s tru m e n ts  r e ­
q u ire d  d u ring  o p era tio n .

I n  ad d itio n  to  th e  m o s t f re q u e n t s u r­
g ical opera tions, th e  course an d  th e  r e ­

Acta Chirurgica Hangarica 26, 1985



Book Reviews 67

q u ired  in s tru m e n ts  o f  traum ato log ica l, v a s ­
cu lar, urological, gynaeco log ica l-obste tri­
cal, o p h tha lm o log ica l a s  well a s  o torhino- 
laryngo log ical basic  op e ra tio n s are d is ­
cussed  in  d e ta il.

T he d idac tica lly  successfully  e labo ra ted  
book  w rit te n  p rim a rily  fo r scrub  nurses an d  
orderlies p rov ides a  re liab le  basis fo r

secu rin g  team w o rk . B eing  fam ilia r w ith  
th e  essence, course a n d  th e  in s tru m e n ts  
u sed , a n  a d eq u a te  coopera tion  o f  th e  
o p e ra tin g  s ta f f  can  be ensu red . T he b o o k  is 
a lso  a  useful guide fo r physic ians s ta r t in g  a 
c a re e r  in  d iffe ren t m an u a l fields.

I . O r b á n
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A c ta  C h ir u r g ie n  H u n g a r ic a ,  2 6  ( 2 ) ,  p p .  6 9 — 7 5  ( 1 9 8 5 )

Arthroplasty Combined witli Cup-Plastics in 
the Surgical Treatment of Congenital 

Dislocation of the Hip
I. U d v a r h ely i1, T. R isk ó1, К. K remsier2 and T. B öröcz2

1 N a tio n a l In s ti tu te  fo r R h eu m a to lo g y  and  P h y sio th e rap y , H -1027 B u dapest,
F ran k e l Leó u. 17— 19 H u n g ary

2 D e p a rtm e n t o f  O rthopaed ics, P o s tg ra d u a te  M edical In s titu te , 11 -198!) B udapest,
P .O . Box 12, H u n g ary

(R eceived  O ctober 31, 1983)

T he a u th o rs  review  th e  a r th ro p la s ty  com bined w ith  cup-p lastics in  th e  
tre a tm e n t o f  congen ita l d is location  o f  th e  h ip . The in d ic a tio n s  and  surg ical e x ­
p lo ra tio n  a re  discussed in  de ta il. G ood resu lts  a re  rep o rted . T he  com plications an d  
th e ir  so lu tions a re  also described . I n  th e  recen t five  y ea rs , 100 p a tie n ts  w ere 
o p e ra ted  by  th em . B ased on  th e ir  experiences, th ey  suggest th is  in te rv en tio n  a t  a n  
earlie r age, too  (i.e. 30 to  40 y ears). M oreover, th ey  believe i t  to  be an  im p o rta n t 
possib ility  to  p rov ide  an  ad e q u a te  reh ab ilita tio n  for p a tie n ts  b e in g  still o f w ork ing  
age.

P a tie n ts  with congenital dislocation of the hip are generally operated in 
adulthood. This state  ranging from dysplasia to complete dislocation requires 
different surgical solutions. The large number of patients operated already in 
an advanced state proves th a t the operations in question (osteotomy, pelvic 
osteotomy, arthrodesis) are often not performed in due tim e. Our surgical 
possibilities are partly  limited a t an earlier age. For the sake of rehabilitation 
it is often necessary to perform to tal hip replacement in case of dysplastic 
acetabulum and of a complete dislocation of the head of the femur. In  such 
cases, the surgical technique is obviously difficult.

Cup-plastics combined with to ta l hip replacement suggested by H arris 
in 1977 [3] was modified by us insomuch th a t only an adequately prepared 
segment of the resected head of the femur is implanted to  replace the acetabular 
roof and neither the middle gluteal muscle nor the iliopsoas muscle are dissected. 
The operation was performed in 100 patients in the period between December 
1978 and Ju ly  1983. Sex distribution was 96 females and 8 males aged between 
32 and 58 years. Eighty-four patients were over the age of 40.

Surgical Indication

1. Bilateral dislocation of the hip if symptoms of arthrosis, i.e. pain, 
severe limitation of motion, appear irreversibly (Figs 1 and 2).

2. In  a unilateral involvement, if other kinds of surgical intervention, 
e.g. arthrodesis cannot be made for some reason (Figs 3 and 4).

1* Acta Chirurgica Hungarica 26, 1985
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F i g . 1. B ila te ra l co n g en ita l d is location  o f th e  h ip . O n th e  r ig h t side : severe secondary  
a rth ro s is , on th e  le f t:  a  s ta te  a f te r  su b tro ch an te ric  o s te o to m y  a n d  in s tab ility

F i g . 2 . S ta te  a f te r  a r th ro p la s ty  on  b o th  sides. T he p rostheses a re  im p la n te d  in  th e  a c e ta b u ­
lu m . O n th e  left in  th e  reg io n  in d ica ted  b y  arrow s, th e  w edged an d  fix ed  bony  ace tab u la r

ro o f is seen

3. The operation is performed even a t the age of 30 to 40 if there is no 
o ther way to ensure adequate rehabilitation. I t  is not indifferent whether the 
p a tien t is rehabilitated still a t  a working age or decades later.

4. The operation is never performed exclusively for cosmetic reasons, 
e.g. to  equalize limb length.
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F ig . 3. On th e  le f t: e ig h t years  a fte r a c e ta b u la r  ro o f  re co n s tru c tio n . In s ta b ility , p a in  an d
se co n d a ry  d y sp las ia

F ig . 4. Follow ing im p la n ta tio n  o f p ro s th e s is  rep laced  b y  a  ru b b ed  ace ta b u la r  ro o f

Surgical Technique

1. Exposure is made according to  Müller bu t incision is continued 
d istally—only a t a  distance of a few centimeters from the greater trochan­
te r—because it is sufficient for exposure. Proceeding in front of the middle 
gluteal muscle, the  articular capsule is reached.

2. Following the  resection of the head of the femur, the acetabulum is 
explored and here will the site of the  plastic socket he fashioned (Fig. 5). The 
reasons for this are th a t  (i) the thickness of the pelvic bone over the acet-
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F i g . 5 . R e la t i o n  b e tw e e n  t h e  a c e t a b u l u m  ( in d ic a t e d  b y  a n  a r r o w )  a n d  t h e  s e c o n d a r y
s o c k e t  i n  d i s l o c a t i o n  o f  t h e  h ip

F i g . 6. T h e  r e g io n  c o n s t r u c t e d  i n  t h e  a c e t a b u l u m  is  n o t  s u f f i c ie n t  f o r  r e c e iv in g  t h e  p l a s t i c
a c e t a b u l a r  c u p

abulum  increases the possibility of the firm fixation of the acetabular roof. The 
fixing screws can be longer; (ii) in a prosthesis implanted into the acetabulum 
the prim ary aim is not to increase limb length but to change the direction of 
the middle gluteal muscle and to  restore its tension and functions.

3. In  advanced secondary arthrosis, an in tact segment from the head 
of the femur can be constructed which supplements the acetabulum. The 
recipient part of the pelvic bone is fashioned piece by piece thus fixing the 
segment partly to the spongy bone and partly  securing a greater stability  in 
the direction of the loading. The screws fixing the transplant should pierce 
the inner wall of the pelvic bone to  secure better fixation (Figs 6, 7 and 8).
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F i g . 7. I n  t h e  r e g io n  in d i c a t e d  b y  a r ro w s  a  b o n y  b a s e  f a s h io n e d  p ie c e  b y  p ie c e  in  t h e  
s e c o n d a r y  s o c k e t  f o r  r e c e iv in g  t h e  b o n e  t o  b e  i m p la n te d

F i g . 8 . A f t e r  r e p l a c in g  t h e  i m p l a n t e d  a c e t a b u l a r  r o o f ,  t h e  p l a s t i c  s o c k e t  w ill  h a v e  a n
a d e q u a te  p la c e

One of the most crucial problems is th a t after fixation of the transplant, 
the surface should be further shaped by an acetabular reamer thus the eventual 
gaps are filled up with chips which prevent the bone cement from getting 
between the im plant and the bony acetabular wall.

The further course of the operation is typical. After reposition, however 
the ischiacid nerve is explored to control its tension which, due to the increased 
limb length -even if rarely—may still increase.

5. The most im portant thing for the patients in postoperative treatm ent 
is to  use crutches for six weeks. Total loading is allowed only after three months.
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Complications

In  one case complete lesion of the ischiadic and femoral nerves developed 
postoperatively. In  24 hours the hip jo in t was explored. There was no haema- 
tom a, the ischiadic nerve stretched in  a ‘string-like’ manner. A ‘Z-shape’ 
shortening osteotomy of the femur was performed for reducing the tension of 
the ischiadic nerve. After half a year of conservative treatm ent complete re­
covery followed. In  one case, the transitional paresis of the peroneal nerve was 
successfully treated  conservatively. In  one case, the im planted hone had 
to  be removed together with the prosthesis due to suppuration. (It was an 
early suppuration.) One patien t was reoperated due to loosening of the 
prosthesis one year postoperatively. Here, the earlier im planted acetabulum 
of 44 mm was replaced by one of 54 mm, which indirectly ensured the stability 
and bony reconstitution of the acetabular roof.

Results

Follow-up tim e was five years to  three months. A part from the earlier 
discussed complications, the patients are free of complaints. The Trendelenburg 
positivity  disappeared in each patien t. The transplant has undergone radiologi­
cal reconstitution. There is no loosening of the prosthesis. The functional 
results correspond to  those of typical arthroplasties. The increase in limb 
length was 1 to 5 cm, stability  was adequate in every case.
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In Kombination mit Pfannendachplastik durchgeführte Arthroplastik 
bei der chirurgischen Behandlung der angeborenen Hüftluxation

I .  U d v a r h e l y i , T. R i s k ó , К . K e e m s i e b  u n d  T . B ö r ö c z

Z ur B e h a n d lu n g  d e r angeborenen  H ü ftlu x a tio n  k a m  bei E rw achsenen  in  K o m b i­
n a tio n  m it P fa n n e n d a c h p la s tik  A rth ro p la s tik  z u r  A nw endung . D ie E rgebnisse  w a ren  
befriedigend. In d ik a tio n e n , ch iru rg ische F re ilegung , K o m p lik a tio n en  und  die L ösungs- 
m öglichkeiten  f in d e n  e ine  ausführliche B esp rechung . Im  V e rla u f vo n  5 Ja h re n  w u rd en  100 
P a tie n te n  operie rt. I m  B esitz der E rfa h ru n g e n  w ird  d ie  D u rch fü h ru n g  des E ing riffs  a u c h  
bei jüngeren  P a t ie n te n  (im  A lter von  30 -40  J a h re n )  em pfohlen , es w ird  sogar a ls  eine 
w ich tige M öglichkeit b e tra c h te t die e n tsp rech en d e  R e h a b ilita tio n  noch  im  a rb e its fäh ig em  
A lte r zu gew ährle isten .

Артропластика, выполненная одновременно с пластикой верхушки 
вертлужной впадины, в хирургическом лечении врожденного вывиха бедра

И. У Д В А РХ ЕИ , Т. РИШ КО, К. К Р Е М ЗЬ Е Р  и Т. Б Ё Р Ё Ц

Авторы знакомят с одновременной пластикой верхушки вертлужной впадины 
артропластикой при лечении врожденного вывиха бедра у взрослых. Подробно обсуж­
дают показания к операции, к хирургическому доступу. Сообщают о хороших результа­
тах. Описывают встречающиеся осложения и их лечение. За истекшие 5 лет авторы 
прооперировали 100 больных. Располагая опытом, они рекомендуют проводить это 
вмешательство также и в более молодом возрасте (30 40 лет), более того — считают 
важной возможностью обеспечить больным подходящие условия для реабилитации еще 
в трудоспособном возрасте.
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A c ta  C h ir u r g ie n  H u m ja r i c a ,  2 6  ( 2 ) ,  p p .  7 7 — 8 4  ( 1 9 8 5 )

Intravesical Ultrasonography as an Aid to 
Study the Size ol Bladder Cancers

J . R ózsahegyi1, P. Mag asi1, F. K iss2, Á gnes Szebeni2 
and L. B ohák2

1 D ep artm en t o f  U ro logy , D ep artm en t o f P a th o lo g y  an d  2 D e p a r tm e n t o f R oen tgenology , 
P o stg rad u a te  M edical In s titu te , H -1389 B u d ap es t, Szabolcs u. 33-35, H u n g a ry

(R eceived D ecem ber 10, 1983)

On c lin ica l exam in a tio n  o f  50 p a tie n ts  w ith  b la d d e r  cancer th e  a u th o rs  
perform ed in trav es ica l u ltra so n o g rap h y . B y  th is  m e th o d  th e y  never failed  to  
d e tec t th e  tu m o u rs . The stage o f  th e  pa th o lo g ica l m a te ria l ob ta in ed  b y  o p era tio n  
or a t  au to p sy  w as com pared  w ith  th a t  o b ta in e d  b y  th e  in trav es ica l u ltra so n o g rap h y . 
In  88% o f  th e  cases the  tw o c lassifica tions gave  id en tic a l resu lts . B y  u ltra so n o ­
g raphy  th e  pa th o lo g ic  stage  w as o v e res tim a ted  in  4, an d  u n d eres tim a ted  in  2 
cases. In tra v e s ic a l u ltra so n o g rap h y  can  be com bined  w ith  cystoscopy . I t  is a  fa s t 
p rocedure a n d  an  ideal su p p lem en t to  cy sto scopy . T he  co m b in a tio n  o f  th e  tw o  
m ethods p e rm its  th e  localization  o f in tra v e s ic a l tu m o u rs  a s  w ell as the e s tim a tio n  
o f invasion a n d  o f  th e  degree o f  in f iltra tio n .

A precondition of treating bladder cancers is the preoperative deter­
mination of size and of the depth of invasion [7, 10].

The information obtained by cystoscopy is restricted to  the surface of 
the mucosa. The reliability of the bimanual exam ination requiring considerable 
experience is greatly reduced in obese patients. Computer tomography (CT) is 
suitable rather for demonstrating the perivesical invasion. Pelvic angiography 
incurs some risk for the patient. All these ambiguities necessitated the introduc­
tion of a new diagnostic method [7, 10]. As a sequel to transabdominal [2, 3, 5] 
and transrectal ultrasonography, intravesical ultrasonography was introduced 
by Holm [2] and Niijima [8]. This m ethod m ay be an im portan t aid in diagnos­
ing bladder cancers.

Material and Method

At the Postgraduate Medical Institu te  intravesical ultrasonography has 
been performed since January  1982. The examinations were made by 3401 
Briiel and Kjaer ultrasonic scanners. The speed of ro tation of the 6MHz trans­
duces was 2 to 6 rpm/s. This can be regulated continuously. The axial resolution 
was 1 mm, the lateral reduction was 2 mm.

After an explorative cystoscopy, the optics in the tube of the 24 Ch-s 
Storz scanner was replaced by a transurethral ultrasound probe and the bladder 
was filled with an isotonic solution. The probe was moved backwards and for­
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wards in the bladder, the angles changed, and pictures were taken a t 5 mm 
intervals each. During the exam ination the am ount of solution in the bladder 
could be altered.

In  this study, the data  of 50 patients w ith bladder cancer were elaborared. 
The results of intravesicular ultrasonography could be compared to  the 
pathologic stage of the tumour. The la tte r was determined by surgery (trans­
ureth ral resection, suprapubic cystotom y -f- neoplasm excision, bladder 
wall-resection, cystectomy) and by studying autopsy m aterials, respectively. 
The sex distribution of the patients was 12 females (24%) and 38 males (76 %). 
The mean age was 68.2 years, the youngest patient being 49, while the eldest 
being 91 years old.

Results

The comparison of the results gained by intravesical ultrasonography 
w ith the pathological stage is shown in  Table I.

The size of the examined tum ours ranged from one of the size of a 
m atch-head up to a tum our alm ost filling the lumen of the bladder. The 
tum ours were always detected by ultrasonography. The result of ultrasono­
graphy yielded identical results as the pathological stage in 88 %. In  4 cases 
(8%) the severity of the tum our was overestimated, while in 2 cases under­
estim ated as compared to the pathological stage.

T a b l e  I

Comparison oj intravesical ultrasonogram (U ) to pathological stage (P )

In travesical
“ ultrasound

stage”

Papilloma
Ры Pa Pi

Pathological stage

P 2 P3 P,
Correlation

%
T otal

%

Ui 17 34 17

U 2 1 14 1 28 It)

u 3 1 0 1 12 8

U4 1 1 7 14 9

Correlation n 17 14 6 7 44/88%

Total n 19 15 8 8 50/100%
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Discussion

The bladder cancer is characterized by a tendency to infiltrate. Accord­
ing to Zingg [cit. 10], in 5 to  10% of the more superficial tumours (stages 
T is, Ta, T 4 and T 2) and in already 30 to  60%  of stage T3 and T 4 tum ours, 
regional lym ph node métastasés occur. O’Flynn [cit. 10] studied the 5-year 
survival rate  of 465 patients in whom the urinary  bladder was resected trans- 
urethrally because of bladder cancer. He found 62%  survival in stage T 3, 
while 59 % in stage T 2. The prognosis is significantly worsened with the involve­
ment of the muscular layer, th a t is why it is of great importance to learn the 
invasion w ithin the bladder wall and outside the bladder. Intravesical 
ultrasonography is the examination of choice. According to  the literature  
[3, 7, 10] and to  our own experiences [9], the result of ultrasonography is in 
good agreement with the invasion of the tum our as shown subsequently by 
histology.

The basis of the ultrasonography in bladder cancer is the difference 
between echoes deriving from bladder wall or tum our tissue. Namely, the echo 
reflecting from the tumour is of a lower am plitude than  th a t returning from 
the wall. The m ajority of the ultrasonographic characteristics of bladder 
cancers are based on the secondary changes due to  infiltration, as e.g. the 
irregularity, deform ity and rigidity of the bladder wall, decreased bladder 
capacity [1, 4, 5, 7, 8].

Niijama [8] reviewed the intravesical ultrasonographic classification 
of bladder cancers. The various ultrasonographic stages age denoted by U and 
are compared w ith the pT stages in a diagram (Fig. 1). The individual U stages 
are characterized as follows:

Z71: In tact, entirely conserved bladder wall. The ultrasonogram clearly 
shows the structure from which the tum ours protrude in to  the bladder lum en 
with echo-structures of varying intensity. The waving echo-pattern shows the 
bladder lumen with echo-structures of varying intensity. The waving echo- 
pattern  shows the villous character of the tum ours (Fig. 2).

U2: Extensive changes in the bladder wall are evident in the whole region 
of the tumour. Instead  of the regular picture of the bladder wall, a sonolucent 
mass can be visualized with the external bladder contour being preserved 
(Fig. 3).

U3: The bladder wall is totally destroyed, the tum our invades the full 
thickness of the bladder wall (Fig. 4), and corresponding to  the depth of the  
infiltration, the continuity of the bladder wall has broken.

t / 4: The extravesical invasion is shown by the irregular echo-structure 
of the ultrasonogram which reaches beyond the contour, too (Fig. 5). Here, in 
accordance with the  absorption caused by the tum our, a looser echo pa tte rn  
of peripherally weakening intensity can be seen. The extravesical invasion
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F i g . 2 A.  C7, In tra v e s ic a l u ltraso n o g ram  o f  a  tu m o u r  o f th e  size o f  a  sm all b ean  on  th e  
r ig h t w all o f  th e  b ladder. T he b lad d er w all is in ta c t ,  th e  tu m o u r p ro tru d e s  in to  th e  lum en. 
T he w aving  ech o -p a tte rn  show s th e  v illous c h a ra c te r  o f th e  tu m o u r. B.  p T p  T ran sitio n a l 

cell carc inom a w ith  p ap illa ry  s t ru c tu re  in f iltra tin g  in to  th e  subm ucosa
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F ro . 1. C om parison  o f  in trav es ica l “ u ltra so u n d  s tag es” (4) to  th e  pT  stages



J . Rózsahegyi et al. : Ultrasonography of Bladder 8 1

F m . ЗА. U 2: A  cherry -size  tu m o u r is s i tu a te d  on  th e  le ft la te ra l  w all o f  th e  b lad d e r . 
A t its  base—in stead  o f  th e  regu la r p a tte rn  o f  th e  b lad d er w all—a  sono lucen t m ass c an  bo 
v isualized . T he o u te r b la d d e r  con tour is conserved . B. p T 2: Scan  o f a  tran s itio n a l cell 

ca rc in o m a  superfic ia lly  in f i l tra t in g  in to  th e  m uscle  lay e r

depending on the sound absorption of the  tum our appears behind the muscular 
layer as a structure poor in echoes.

I t  is difficult to differentiate between the tumours (U.,) deeply infiltrating 
the muscles and those with initial extravesical invasion ( t /4), since both 
stages yield the same, or fairly similar, ultrasonograms. The penetration of the 
tumour into the neighbouring organs can be dem onstrated only to a certain 
depth because the penetrating capacity of the high frequency ultrasound beam 
is lim ited [10, 11]. In  these cases CT would be the m ethod of choice [10].

Among the current diagnostic m ethods, intravesical ultrasonography for 
demonstrating infiltration of the bladder wall is the best one. In  the filled 
bladder the ultrasound waves arrive a t  the bladder wall alm ost a t right angles, 
the loss in conduction is minimal, the structures, i.e. those of the bladder wall 
are clearly visualized.

A drawback is th a t the probe is rigid and cannot be set a t the convenient 
angles which renders visualization of some regions of the neck of the bladder 
difficult.

An advantage, however, is that, during the exam ination the volume of 
the bladder can be altered, and by this dynamic m ethod of examination also
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F i g .  4 A . Us: In trav es ica l u ltra so n o g ram s o f  a  tu m o u r  s itu a ted  on  th e  le f t la te ra l w all. 
T h e  w all is irreg u la r, its  p a r t  u n d er th e  tu m o u r  ca n n o t he visualized, an d  depend ing  on  
th e  d e p th  o f th e  in f iltra tio n , th e  c o n tin u ity  is b roken . B. p T 3: T he tra n s it io n a l cell 

carc inom a h as in f iltra te d  in to  th e  deeper m uscle layer, too

F i g . 5A . Ut : In tra v e s ic a l u ltra so n o g ram  o f  a n  ex trav esica lly  in v ad in g  tu m o u r s i tu a te d  
on  th e  rig h t la te ra l w all o f  th e  b ladder. T he ir re g u la r ech o -s tru c tu re  reaches beyond  th e  
b la d d e r  co n to u r an d  a  looser e c h o -p a tte rn  o f  p e rip h e ra lly  w eaken ing  in ten s ity  can  be 
v isualized . B. T he cancer tissue  h as p e n e tra te d  in to  th e  b lad d er w all and  is a t ta c h e d  to

th e  su rro u n d in g  tissue
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the changes in the elasticity and compliance of the tumorous bladder wall 
can be judged which cannot be examined with the so-called A-Scanner.

Intravesical ultrasonography combined with cystoscopy is a fast and 
practical procedure which may ideally supplem ent cystoscopy. The combined 
use of the two procedures helps assessing, beside the localization of intravesical 
tumours, also the degree of infiltration which is im portant from the point of 
view of therapy.
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Untersuchung der Ausbreitung von Harnblasentumoren mit 
intravesikaler Ultrasonographie

J .  R ó z s a h e g y i ,  P . M a g a s t ,  F . K i s s ,  Á g n e s  S z e b e n i  u n d  L . B o h á b

Im  L aufe  d e r D u rch u n te rsu ch u n g  von 50 P a tie n te n  m it einem  H arn b la sen tu m o r 
w urde auch  in trav es ik a le  U ltrasonog raph ie  vo rgenom m en . M itte ls  U ltrasonog raph ie  
k o n n te  der T u m o r in  säm tlich en  F ä llen  nachgew iesen w erden . D as patho log ische S tad ium  
des in tra o p e ra tiv  bzw . im  L au fe  der Sektion gew onnenen  M ateria ls w urde m it dem  
»in travesikalen  U ltrascha ll-S tadhun«  verglichen; d ie  B efunde s tim m ten  in  88%  d er 
F ä lle  überein . D u rch  die U ltrasonog raph ie  w urde  d e r  T um or, im  V ergleich zum  p a th o ­
logischen S tad ium , in  4 F ä llen  übergeschätzt u n d  in  2 u n te rg e sch ä tz t. D ie rasche, p r a k ­
tische, m it der Z ystoskopie  g leichzeitig  d u rch fü h rb a re  in trav es ik a le  U ltrasonograph ie
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s te ll t  e ine ideale E rg än zu n g  der Z ystoskop ie  d a r . D u rch  kom bin ie rte  A nw endung  d e r  
be iden  V erfah ren  können  n ich t n u r  die en dovesika le  T um orlokalisa tion , sondern  au ch  die 
A u sb re itu n g  der N eub ildung  u n d  d as M aß d e r  In f ilt ra t io n  b es tim m t w erden.

Изучение распространения опухолей мочевого пузыря с помощью 
интравезикальной ультрасонографии

Й. РО Ж А Х ЕДИ , П. МАГАШИ, Ф. КИШ Ш , А. СЕБЕН И  и Л. БОХАР

В ходе обследования 50 мольных с опухолью  мочевого пузыря, авторы применяли 
такж е внутрипузырное ультразвуковое исследование. Ультрасонография во всех случаях 
выявила наличие опухоли. Патологическую стадию материала, полученного на операции 
или при вскрытии, сравнивали с «интравезикальной ультразвуковой стадией». Совпадение 
наблюдалось в 88%  случаев. Ультрасонография в четюрех случаях «переоценила» опухоль 
в отношении ее патологической стадии, в двух случаях — недооценила. И нтравезикаль- 
ное ультразвуковое исследование можно производить одновременно с цистоскопией, это 
быстрый, практический способ, идеально дополняющий цистоскопию. При комбинирован­
ном применении этих двух методик можно определить - нарчду с эндовезикальной 
локализацией опухоли — ее распространение и степень инфильтрации.
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Anorectal Sarcomas
L. Molnár , I. B ezsnyák , К . D a u b n e r , E. H orák , and E. Svastits,

N ationa l In s t i tu te  o f  Oncology, H -1525 B u d ap est, R á th  G yörgy  u. 7—9,
H u n g a ry

(R eceived D ecem ber 22, 1983)

The a u th o rs  rep o rt on th e i r  o b serv a tio n s o f n in e  p a tie n ts  w ith  an o rec ta l 
sarcom a. T h ey  ag ree  w ith  o th e rs  t h a t  best re su lts  can  be ex p ec ted  from  rad ica l 
surgery . E v en  in  operable p a tie n ts  an o rec ta l sarcom as h av e  a  worse prognosis 
th a n  o th e r m a lig n a n t lesions in  th e  sam e region.

A norecta l malignancies of mesenchymal origin are by far less frequent 
than  those of epithelial source. Most authors agree th a t  their incidence, in 
relation to all m alignant tumours, is under 1%. Anderson et al. [1, 2] found 
1 or 2 leiomyosarcomas among 8000 rectal tumours. There were only 3 leiomyo­
sarcomas in 1202 malignancies of the rectum in the material of Broders et al. [6]. 
R ipstein and Flin t [30] found 135 leiomyosarcomas in the stomach, 20 in the 
duodenum, 49 in the small intestine and only 10 in the colon and rectum. Tn 
G uret’s material [16], related to 840 cases, only 3 anorectal sarcomas could be 
identified. Dukes and Bussey [11] verified sarcoma in 8 of 2200 patients w ith 
m alignant anorectal tumours. Tn Morson’s report [23] 17 sarcoma cases were 
reported of 4435 anorectal diseases. According to  Rabinovich et al. [28], the 
ratio  of anorectal sarcomas and carcinomas is 1 : 577. Views differ regarding 
the age of patients a t risk [3, 9, 10, 12, 21, 25, 34].

Patient Material

Over a 20-year period (1959-1979) a total of 773 patien ts with anorectal 
m alignant tumours were operated upon a t the Surgical D epartm ent of the 
National Institu te of Oncology, Budapest. Sarcoma occurred in 9 patients. 
Ages ranged from 21 to  78 years w ith a mean age of 52 years. Symptoms were 
pain, bleeding, obstipation, etc., all identical with those of carcinomas. A b­
dominoperineal extirpation was performed in all bu t 2 patients in whom 
electrocoagulation and radium needle im plantation were tried. In  spite of 
radical surgery all patien ts died of m étastasés from 7 to  74 months following 
operation (Table I).

For histological typing of the tum ours sections stained with haematoxy- 
lin and eosin were used additionally to  Van Gieson, PAS reaction and Gömöri’s
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T a b l e  I
Patient material

Case
No.

Sex Age
(years)

Histological diagnosis Therapy Survival
(m onths)

1 M 2 1 leiomyosarcoma APE 2 4
2 M 6 2 leiom yosarcom a APE 3 6
3 M 4 4 leiom yosarcom a APE 7 2
4 F 7 4 leiom yosarcom a E. coag. -(- R 18
5 M 4 3 fibrosarcoma APE 4 7
6 M 5 6 fibrosarcoma APE 6 0
7 M 7 8 fibrosarcoma E. coag. -f- R 7
8 F 5 2 fibrosarcoma APE 2 3
9 F 41 anaplastic sarcoma APE 7 4

A P E  =  abdom inoperinea l e x tirp a t io n ; E . coag. =  e lec tro co ag u la tio n ; R  =  
ra d iu m  th e ra p y ; F  =  fem ale ; M =  M ale

F ig s  1-2. L eiom yosarcom a; fem ale, 67 y ea rs . In te rw o v en  b u n d les  com pose th e  c h a ra c ­
te r is t ic  w horl-like p a t te rn  o f  th e  tu m o u r. T he cells have  h y p erch ro m ie , rounded -o ff 

nuclei. H  an d  E ; F ig . 1: X  350 Fig. 2: Х Ю 00
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F ia .  3. M oderately  d iffe ren tia ted  fib ro sarcom a; fem ale, 70 years . A tu m o u r o f fib rous 
s tru c tu re  com posed o f  e longated , sp ind le-shaped  cells. N ucle i show  various degrees of 

hyperch rom asia . O n ly  a  few fibers a re  p re sen t am o n g  th e  cells. H  an d  E ; X 350

F iu . 4. a. E lec tro n  m ic ro g ra p h  of elongated  tu m o u r  ce ll w ith  m in im al g round  substance . 
In  som e p a r ts  th e  nucle i (N a) are  inden ted , th e  nucleo lus (N a) is generally  large urany l- 
a ee ta te  +  lead c itra te , (1750 X  2.5). 6. In  th e  cy to p lasm , m ito ch o n d ria  (M) and  endoplasm ic 

re ticu lu m  (E R ) c a n  b e  identified  u ra n y l-a c e ta te  +  le ad  c itra te , (530 0 x 2 .5 )
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silver impregnation. Most of our patients had spindle-cell sarcomas which 
raised the possibility of fibrosarcoma, leiomyosarcoma and neurogenic sarcoma. 
F irs t the neurogenic origin was excluded, then, having considered the collagen 
content, palisade arrangem ent of tum our cells and the presence of ‘herring bone 
pa tte rn s’, we established the final diagnosis (Figs 1, 2, 3). In  one case the 
fibroblast origin could be verified only by electron-microscopic examination. 
For this purpose samples were fixed in 2.5%  glutaraldehyde and postfixed 
in osmium-tetroxide. The sections were stained with uranyl acetate and lead- 
citrate, and examined by the JEM-60 electron microscope. At the electron 
microscopic level the elongated cell shape, multiple indentation of the nuclear 
membrane and large nucleoli were characteristic of the tum our (Fig. 4a, b). 
The absence of myofilaments and basal lamina (at least in fragments around 
the cells) helped in excluding myogenic origin.

Discussion

Anorectal sarcomas can be divided into different histologic types. The 
m ost frequently occurring form is the leiomyosarcoma. Approximately 50% 
of rectal smooth muscle tumours are diagnosed as malignant, representing
0.1 to 0.5%  of all malignant tumours of the rectum [22]. Exner [13] was the 
first to  report on 2 anorectal leiomyosarcomas in 1908.

The publication of four cases was provided by Rankin and Larson [29] 
in 1932. Papers appearing since then still report very low numbers, for instance, 
Asunction [3] found two, Degrell [8] one, Diamante and Bacon [9] one, Man- 
toudis e t al. [21] one, Mindich et al. [22] one, Nemer et al. [25] three and 
Hishida and Ishida [19], based on a national screening in Japan, accounted for 
26 anorectal leiomyosarcomas. These d a ta  confirm the rarity  of this tumour.

Fibrosarcomas are usually located in trunk and extremities and seldom 
develop in the alim entary tract. Their occurrence in the anorectal region is, 
however, an extreme rarity , as conformed by the fact th a t in over 50 years 
only 14 cases have been found (Table II).

Other sarcoma types, e.g. the anaplastic ones, are encountered even less 
frequently.

Symptoms of anorectal sarcomas and cancers are identical. Patients 
usually consult a doctor because of pain, bleeding and defecation disorders. 
Their localization and spreading are likewise the same. They m ay grow as 
intracolic, dumbbell or extracolic tumours. The close similarities of their clinical 
appearance explain th a t  correct diagnosis can only be established with the 
help of a pathologist.

Surgery is the therapy of choice for anorectal sarcomas. They are radio­
resistant, consequently no therapeutic effect can be expected from external
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T a b l e  I I

A norectal fibrosarcoma

Author(s) Case No. Localization Therapy
Follow-up

period P resent s ta te

Bacon [4] 2 (-)- 1) rectum A PE 30
12

m onths
years

sym ptom  free 
abdom. m et.

Espinoza [12] 1 anus APE 11 m onths sym ptom  free
Goldman and Marbury [15] 1 rectum Lockhart-

Mummary
res.

13 m onths sym ptom  free

H ines and Ridler [18] 1 (-pi*) rectum APE 11 m onths died
K leitsch and Simon [20] 1 rectum sacral, exstirp. 11 days died
Narasimhan [24] 1 rectum H artm ann

resection
7 hours died

Pennington [27] 2 — — —

Russel and Hughes [31] 1 rectum A PE 20 months lung met.
Stoller and W einstein [32] 2 
Molnár et al. ** 4

rectum
rectum

APE 4 m onths symptom free

* N o clin ical d a ta  p resen ted ; ** see T ab le  I ;  A P E  =  ab d o m in a l ex tirp a tio n

radiation. Franklin e t al. [14] applied fast neutron irradiation and anticipated 
good results. In  one of our patients w ith operable leiomyosarcoma and in other 
w ith fibrosarcoma, radical surgery could not be performed because of the 
patien ts’ poor cardiorespiratory condition. Intervention had to be limited to  
electrocoagulation and implantation of radium needles. They survived only 
for 18 and 7 months, respectively. In  more than  300 patients with anorectal 
carcinomas we have used electrocoagulation plus radium or gold seed therapy. 
While some of these patients survived for 10 years, those with sarcoma died 
w ithin two years. Anorectal sarcomas have a worse prognosis than  carcinomas. 
In  our material no 10-year survival was recorded; it is also very rare in the 
literature.
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Anorektale Sarkome
L. M o l n á r , I . B e s z n y â k , K . D a ü b n e i î  F .  H o r á k  u n d  E . S v a s t it s

N ach  B esprechung  ein iger m it d en  an o rek ta len  S arkom en  v e rbundenen  F rag en , 
w erd en  die E rfah ru n g en  m it im  20 jäh rigen  O p era tio n sm a te ria l des L a n d e s in s titu ts  fü r 
O nkologie vo rgekom m enen  9 R ek ta lsa rk o m fä llen  e rläu te r t. Sow ohl die L ite ra tu rd a te n  
a ls  au ch  die eigenen E rfa h ru n g e n  sp rech en  d a fü r , daß  die e rfo lg re ichste  B eh and lung  die 
ra d ik a le  ch irurg ische E n tfe rn u n g  des T u m o rs  is t. Die P rognose d e r  N eub ildung  is t  — auch  
d an n , w enn der F a ll o p erab e l zu  sein sch e in t — sch lech ter a ls  die des M astdarm krebses.
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Аноректальные саркомы

Л . М ОЛНАР, И. БЕСН Я К, К. Д А У Б Н Е Р , Э. ХО РА К и Э. ШВАСТИЧ

Авторы дают обзор некоторых вопросов, касающихся аноректальных сарком, 
затем знакомят с опытом лечения саркомы прямой кишки у 9 больных в хирургическом 
отделении Государственного онкологического института, которые наблюдались в этом 
Отделении за 20-летний нериод времени. Как показывают данные литературы и собствен­
ные наблюдения авторов, наиболее эффективным способом лечения является радикальное 
хирургическое удаление опухоли. Прогноз при саркоме хуже, чем при раке прямой 
кишки, даже если больной кажется операбельным.
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Lung Cancer: Long-term Survival after 
Surgical Treatment

F. T eneriello , A. D i Giorgio, P . Samm artino , E. N aticchioni and G.
D a d d i , jr.

1st Surgical Clinic, U n iv e rs ity  Medical School V ia C onca d ’oro 300, 00141 R o m a, I ta ly

(Received D e cem b er 27, 1983)

T he a u th o rs  h ave  carried o u t  a n  an a ly s is  on  a  series o f 1802 p a tie n ts  w ith  
lung  cancer. 1254 p a tie n ts  were considered  operab le  (69.5% ) and  828 w ere resected . 
O verall 5 -year su rv iv a l ra te  was 28 .3% . R e su lts  o f  su rg ica l tre a tm e n t w ere an a ly sed  
in  re la tion  to  th e  specific features b o th  o f  p r im a ry  tu m o u r an d  th e  h o st o rgan ism . 
A lthough  p a tie n ts  affected  w ith ep id e rm o id  carc in o m a  show ed a  b e tte r  su rv iv a l 
as com pared  to  th o se  affected w ith  tu m o u rs  o f  o th e r  h is to types. C onversely  
long-term  re su lts  w ere significan tly  re la te d  to  p o st-su rg ica l stage. P a tie n ts  tr e a te d  
for stage I  tu m o u r  show ed a s ig n ifican tly  b e tte r  lo n g -te rm  su rv iv a l (5-year su rv iv a l 
ra te  48.2% ) as  com pared  to  those und erg o n e  re sec tion  fo r stage  I I  and  I I I  n eo ­
p lasm s (22.8%  an d  12% , respective ly ; p:  <  0.001). F ro m  th e  p rognostic  s ta n d p o in t 
fem ale p a tie n ts  undergone resection  show ed m ark ed ly  low er long-term  su rv iv a l 
(5-year su rv iv a l r a te  12.5%) as c o m p a red  to  m ale  p a tie n ts  (5-year su rv iv a l r a te  
29.5% ), b u t th e  n um erica l d ifferences betw een  th e  tw o  g roups o f p a tie n ts  does 
n o t p e rm it to  d e te c t  sta tis tica lly  s ig n ific an t d ifferences (p: <  0.05). T ype  an d  
in ten s ity  o f  th e  im m une  response a ffe c t s ig n ifican tly  lo n g -te rm  surv ival.

A good knowledge of prognostic criteria of a specific occurrence is 
significant for its correct setting, for a sensible choice of the therapeutic approach 
and for an objective evaluation of results.

In  oncology, the parameters which are useful in formulating the prog­
nostic statem ent concern both the features of the tum our and those of the 
host. In  the course of the years, a steady qualitative and quantitative evolution 
of such criteria have been observed, and in  the recent few years, those related 
to the host immune reactivity  have become increasingly important.

The aim of the present study is the  evaluation of the most reliable and 
significant prognostic criteria on the basis of long-term results obtained in a 
series of patients who underwent surgical treatm ent for lung cancer.

Material and Methods

The study was carried out on a series of 1802 patients with lung cancer 
observed a t the 1st Surgical Clinic of the U niversity Medical School Rome in the 
years 1950-1982. Clinical data  of these patien ts were stored in an electronic 
computer UNIVAC 1100 of the E.D.P. Centre of the University of Rome by 
means of a computer-oriented medical record fitted  for 1600 items [21].
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Five houndred forty-eight patients were considered inoperable both on 
the basis of a functional evaluation (advanced age, i’enal or cardiovascidar 
failure) or for the local or d istant spread of the disease. 1254 cases underwent 
surgical treatm ent and 828 were resected; in 218 patients the resection was 
extended to adjacent organs or structures involved by prim ary tum or (Tables 
I, II) . In  all the cases undergoing curative resection, hilar and mediastinal 
lymphadeneetomy was also performed [16, 17].

T a b l e  I

Surgical treatment for lung cancer (1254 cases)

Surgical trea tm en t
No. of
cases %

Exploratory thoracotomies 4 2 0 3 4 .0
Pneumonectomies 4 0 8 3 2 .0
Lobectomies 3 9 3 3 1 .2
Minimal (segmental and wedge) resections 2 8 2 .2

Total 1 2 5 4 1 0 0 .0

T a b l e  I I

Extended resections for lung cancer (218 cases)

E x ten t of resection No. of cases %

P arietal pleura 1 0 4 4 7 .7
Chest wall 5 7 2 0 .1
Pericardium 19 8 .7
A trium 1 0 4 .0
Diaphragm 10 4 .0
O ther structures 18 .4.3

Total 2 1 8 1 0 0 .0

Before 1977 a limited number of patients received postoperative ad juvan t 
chemo- and/or radiotherapy only for recurrent neoplastic disease and according 
to uniform treatm ent protocols. All cases observed after 1977 were entered 
in a postoperative chemo-radiotherapy tria l which is still under evaluation.

Results of surgical treatm ent were analysed in relation to the specific 
features both of prim ary neoplasm and the host organism. For the former the 
histological type, according to WHO; [78], mitotic index (M. I.), nuclear 
grading (N. G.), doubling tim e (D. T.) and postsurgical stage, according to  
AJC [68] were evaluated. As for the la tte r  sex and immune response both  a t 
the level of prim ary neoplasm (lymphocyte infiltration, L. I.) and regional
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lymph nodes free from métastasés (sinus histiocytosis S. H., paracortical area 
P. C. A. and cortical area C. A. development), were considered.

M. I. (number of mitoses x  1000 cells) was evaluated by means of an 
original m ethod [22] in 105 patients surgically treated. Such m ethod implies 
the evaluation of miotic activity  through the study of 1000 cells for sample 
examined by an immersion objective ( X 970) on routine histologic specimens. 
N. G. has been evaluated on the basis of Black’s protocol [11], which by means 
of easily objectified criteria scores N. G. progressively from 0 to 4: first scores 
indicate a more marked level of anaplasia.

D. T. was evaluated according to  an original protocol worked out in our 
Institu te  in a joint-study with the D epartm ent of M athematics of the University 
of Rome [3] which utilizes not only round shaped but also polymorphous 
radiologic images. By this m ethod it was possible to  study the D. T. of 104 
lung cancer cases.

Post-surgical stage is based upon findings described a t operation, gross 
pathology report and review of histological m aterial according AJC criteria. 
The ex ten t of intrathoracic nodal involvement (N) was determined observing 
a mean of 9.2 lymph nodes for lobectomy (range 4-27) and 14 for pneum o­
nectomy (range 6-30).

As for the host immune response, this was evaluated both a t the level 
of the prim ary tumour and of the regional lymph nodes. The degree of prim ary 
tum our L. I. has been assessed according to Black’s method [10, 12, 13, 14]. 
Regional lymph node reactivity was studied on a standard  histological m aterial 
of 140 patients submitted to surgical resection; S. H. and P. C. A. were used 
as param eters for cellular immune response and C. A. for humoral im m unity. 
Estim ates were based upon a specially designed protocol which combined the 
criteria proposed respectively by Black for S. H. and by Cottier for P. C. A. 
and C. A. evaluation [10, 12, 13, 14,18]. The m agnitude of the immune response, 
both a t the site of the prim ary tum our and in the regional lymph nodes was 
graded from 0 to  4.

Five-year survival rates were used to evaluate the prognostic value of all 
previously mentioned parameters (except doubling tim e evaluation). W ith the 
exception of the evaluation of mitotic index, doubling time and immune 
response a t the level of regional lymph nodes, which were carried out only for 
p a rt of the series, for the other param eters under study only 469 patients 
subm itted to  radical resection over a minimal period of five years and with 
known survival were considered, excluding cases treated  by palliation, patients 
who died in the postoperative course or from causes other than  the neoplastic 
disease, and patients lost during the follow-up.

Statistical analysis of survival da ta  was carried out by the chi-square 
test ( % 2 )  modified according to Yates in those cases w ith only one level of 
freedom.
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Results

Overall operative m ortality after resection was 13.5%. I t  is to  be under­
lined th a t  this param eter showed a progressive decrease in the course of time 
and in  the recent ten years it has shown a mean value of 2%.

Long-term survival evaluated in 469 patients respected from a minimum 
of five years and followed up was shown to be 28.3%. Patients treated  with 
s tandard  resections had a better long-term prognosis (33.3%) as compared 
to  those undergone extensive resections (14%).

Prognostic value of some features of neoplasm : histological features

From  the results of our analysis the histotype of the prim ary tumour 
was not shown to be a significant param eter from the prognostic standpoint.

Although patients affected with epidermoid carcinoma showed a better 
survival a t five years as compared to patients affected with neoplasms of 
other histotypes, the statistical analysis was not able to detect significant 
differences (p : not significant) (Fig. 1).

On the contrary, da ta  from the analysis of M.I. and N.G. appear to be 
more significant. Particularly, as for the former parameter, it was evaluated 
in 105 patients having undergone resection from a minimum of five years and 
with known survival and showed a mean value of 14.6

Small cell carcinoma and adenocarcinoma were shown to  be the more 
actively growing histotypes (Table III). The analysis of prognosis has shown 
th a t  cases with a higher mitotic activ ity  (M.I. > 1 5 )  had survival rates 
m arkedly lower than  those with a lower miotic activity (M.T. -< 15; p  <  
0,0001; Fig. 2).

Similarly, N.G. was shown to be a significant param eter from the prog­
nostic standpoint. Patients who, apart from the histotype, showed N.G. equal 
to  or higher than 2 (N.G. >  2) had a markedly better survival as compared to 
those with tumours with a high degree of anaplasia (N.G. <  2; p: <  0.001; 
Fig. 3).

T a b i.e  TII

Lung cancer, mitotic index ( M .I . )  and histological type (105 cases)

Histological type
No. of 
cases Range M. I . (m ean)

Squamous cell carcinoma 35 (1-26) 11.74
Adenocarcinoma 34 (3-30) 14.9
Small cell carcinoma 25 (4-30) 18.4
Large cell carcinoma и (7-24) 13.8

Total 105 (1-30) 14.6
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%

2
X  test p not significant

F io . 1. Surg ica l tre a tm e n t fo r lung  can cer; h is to log ical ty p e  an d  long-term  su rv iv a l
(469 cases)

X 2 Yates tes t: p <0.0001

F io . 2. Surg ical t r e a tm e n t fo r lung  can ce r; m ito tic  index  (M .I.) an d  long-term  su rv iv a l
(106 cases)

%

F i g .  3. Surg ica l t r e a tm e n t for lung  can cer; n u c lea r g rad e  (N .G .) an d  long-term  su rv iv a l
(469 cases)
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Doubling time

The analysis of D.T. was carried out in 104 patients affected with lung 
cancer and undergone resection. D.T. was shown to he 131.88 days on an 
average and markedly higher in small cell carcinoma as compared to other 
histotypes (Tahié IV). Long-term survival was evaluated 24 months following 
surgery due to the fact th a t most patien ts considered in the study were new­
comers in our departm ent, for whom a sufficient number of preoperative 
radiogram s were available. Cases with a D.T. higher than  the average had a 
significantly better survival (p <  0.001; Fig. 4).

Post-surgical stage

Over 469 patients subm itted to  radical resection from a minimum of 
five years and followed up, 133 (28.3 %) showed long-term survival. This result, 
when evaluated with respect to the post-surgical stage of the disease, is highly

T a b l e  IV

Lung cancer, doubling time (D .T .)  and histological type (104 cases)

Histological type
N o. of
cases Bange

I).T.
(m ean in  days)

Squamous cell carcinoma 30 0 2 - 4 8 2 1 7 0 .8
Adenocarcinoma 35 5 1 - 4 4 1 1 0 5 .9
Small cell carcinoma 22 2 4 - 7 8 4 8 .0 2
Large cell carcinoma 12 5 2 - 2 9 9 1 4 0 .0
Adenosquamous cell carcinoma 5 4 7 - 4 1 8 1 2 8 .7

Total 1 0 4 2 4 - 4 8 2 1 3 1 .8 8

%

F ia .  4. Surgical t r e a tm e n t for lung  can cer; doub lin g  tim e  (D.T.) and  lo n g -te rm  su rv iva l
(104 cases)
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significant from the prognostic standpoint. Patien ts treated  for stage I  tum our 
showed a significantly better long-term survival (48.2%) as compared to  
those undergone resection for stage TT and I I I  neoplasms (22.8 % and 12 %, re­
spectively; p <  0.001; Fig. 5).

Prognostic value of some features of the host: sex

In  our series, 1G71 patients were males and 131 females with a ratio  of 
12.7 : 1. The behaviour of such ratio has undergone variations in the course of 
tim e and in the five years a marked lowering has been observed (5 : 1). From  
the prognostic standpoint female patients undergone resection showed m arkedly 
lower long-term survivals as compared to  those of male patients although the 
numerical difference between the two groups of patients does not perm it to 
detect statistically significant differences (p <f 0.05; Fig. 6).

%

X 2 te s t ; p <  0.001

F ig . 5. Surgical tr e a tm e n t for lung cancer; p o st-su rg ica l s ta g e  and long-term  su rv iv a l
(469 cases)

%

X 2 Y a te s  t e s t  p < 0 .0 5

F ig . 6. Surgical tr e a tm e n t for lung cancer; se x  an d  lo n g -term  su rv iva l (469 cases)
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Immune response

The host immune response, concerning type and intensity, is strictly  
correlated to long-term results. Patients w ith marked lymphocyte infiltration 
both  inside and around the tum our (L.I. >  2) showed a significantly better 
five-year survival than  those where this finding was poor or absent (L.I. <  2; 
p  <  0.001; Fig. 7).

The influence of regional lymph node response has been evaluated 
considering 4 classes of patients:

1. cases w ith predom inantly cellular response, (S.H. >  2 and/or P.C.A. >  
2; C.A. <  2)

2. cases with combined cellular and humoral response, (S.H. (> 2 and/or 
P.C.A. >  2; C.A. >  2)

3. cases with predom inantly humoral response, (S.H. </ 2 and P.C.A. <[ 
2; C.A. ;> 2)

%

YEARS 1 3 5
x 2 Yates test p< 0.001

F i g . 7. Surgical t r e a tm e n t for lung can cer; ly m p h o cy te  in filtra tio n  (L .I.)  an d  lo n g -te rm
su rv iv a l (469 cases)

T a b l e  V
Surgical treatment for lung cancer; long term survival according to regional 

lymphnode im m une response (140 cases)

Im m une response types
5-year survival

No. of cases %

Predom inantly cellular 17/24 70.1
(S.H. ^  and /or P.C.A. ^ 2 ;  (JA  <  2) 
Predom inantly humoral 3/38 7.9
(S.H. <  2; P.C.A. <  2; C.A. ^  2) 
Mixed cellular and humoral 15/33 45.4
(S.H. ^  2 and/or P.C.A. ^  2; C.A. ^  2)
No reactivity
(S.H. <  2; P.C.A. <  2; C.A. <  2)

1/45 2.2

test: p <  0.001
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4. cases w ith unresponsive lym ph nodes, (S.H. <  2 and P.C.A. <  2; 
C.A. <  2).

Such analysis was carried out in 140 of the 469 patients subm itted to 
surgical resection and followed up; best results were observed with predomi­
nantly cellular or mixed cellular and humoral immune response.

Cases with a predominantly hum oral response or with unresponsive 
lymph nodes had lowest five-year survival rates (p  ■< 0.001; Table V).

Discussion

In  our series 69.5% of cases were considered operable and resectability 
(as to  number of patients resected over the to tal of those undergoing surgical 
treatm ent) represented 66% of the cases. These rates are in agreement with 
those reported in some series [2, 7, 25, 31, 35, 51, 52, 56, 57, 66, 73, 77]. These 
da ta  did not show marked variations in the course of tim e although a trend 
towards more lim ited resections, a be tter selection of patients and the recent 
progress in anaesthesia and intensive care have allowed a progressive decrease 
of extended resections and a m arked decrease in operative m ortality rate. 
A progressive decrease in indications for pneumonectomy in favour of standard 
lobectomy has been observed a t our Clinic. Furtherm ore, segmental and 
wedge resections were only rarely performed and solely for palliation [69]. 
Values of survival were shown to be related to  several param eters partly  
related to the features of the prim ary tum our and partly  to  the host defense 
mechanisms. As for the former, it  is to be stressed th a t in our study the histolog­
ical type did not show a particular prognostic value. This fact is explained by 
results obtained in the treatm ent of small cell carcinoma.

Because of the poor surgical results obtained, small cell carcinoma was 
for long considered to be a systemic disease and beyond any possibly radical 
resection [5, 24, 35, 46, 47, 60]. Subsequently, however, m ainly in view of the 
poor survival obtained by chemo- or radiotherapy alone, some authors [7, 19, 
25, 30, 44, 45, 64, 71] have come back to  more rational positions stating th a t, 
in patients with limited lesions, surgical treatm ent, combined with an adjuvant 
therapy, is the only treatm ent which m ight yield moderately good results. We 
share this opinion supported by 20.7% five-year survival ra te  observed in our 
patients resected for microcytoma; a rate  similar to th a t reported in the most 
recent series [42, 62].

W ithin the histopathological findings, the identification and study of 
some features of the prim ary tum our have played an im portant role. They 
appear to be more suitable than the histotype in the characterization of its 
biological behaviour. Among them, N.G. and M.I. have shown a clear prog­
nostic significance in our study as well as in other authors’ experience [20, 22, 
67, 76].
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Although D.T. was also shown to be a reliable prognostic parameter, it is 
generally seldom used as a systemic aid to the surgeon, both due to its difficult 
objective evaluation and to the need for starting an immediate treatment. 
In oncology, a proper therapeutic approach and a homogeneous evaluation of 
results of treatment cannot leave out of consideration an exact knowledge of 
the stage of the neoplastic disease.

Since 1973 the American Jo in t Committee (A.J.C.) for Cancer Staging 
and End Results Reporting has worked out a system of classifications of lung 
cancer according to stage, which system atically records the steps of tum our 
spread [68]. To this purpose, the role played by mediastinal lymphadenectomy 
is to  be underlined as a reliable tool in detecting the intrathoracic spread of the 
disease.

Long-term survival of patients studied was shown to be significantly 
related to the post-surgical stage of the prim ary tumour. Particularly, as 
reported by others [6, 39, 59, 79] patients resected for stage I  tumours showed 
highly satisfactory survival rates (48.2%). On the contrary, conflicting reports 
are available in the literature as for results of surgical treatm ent of patients 
w ith advanced neoplastic disease [1, 2, 25, 28, 34, 36, 37, 40, 41, 48, 49, 50, 
53, 55, 56, 61, 63, 74].

Based on the long-term results obtained by us, both in the treatm ent 
of patients with neoplastic spread by contiguity to parietal or mediastinal 
structures (5-year survival 14%) and in patients with stage I I I  tum ours 
(5-year survival 12 %) as a whole, it  is possible to state th a t these cases, although 
having a poor prognosis, should not be excluded from whatever surgical 
treatm ent.

As for prognostic factors related to the host features, the sex and the 
immune response were considered in our series.

Up to the present time, it has been implied from the epidemiologic point 
of view th a t lung cancel- affected mostly, if not exclusively, the male popula­
tion. More recently, however, and mainly in the highly developed countries, 
a number of reports [8, 15, 26, 43, 80] have pointed to a m arked increase of the 
disease among females and some have suggested th a t sex might affect the 
prognosis. This aspect, nevertheless, is presently not well defined in the 
literature, since highly contradictory results are often reported [4, 9, 23, 27, 
38, 73, 75, 77]. Our study has evidenced a marked increase in lung cancer in 
female patients bu t it does not allow any conclusion on the role of sex as a 
significant prognostic parameter. In  fact, in the present analysis, female p a ti­
ents have shown long-term survival rates lower than  those of male patients, 
bu t the numerical difference between the two groups under examination is 
no t satistically significant.

Yet an im portant determ inant of clinical behaviour is commonly dis­
regarded: the host immune reactivity. The type and intensity of the immune
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response significantly affect long-term survival. Our da ta  confirm previous 
observations on cancer of the lung as well as on other organs, and support the 
knowledge th a t a predominantly cellular response as evidenced by regional 
lymph node morphology (S.H. and P.C.A.) favourably influences long-term 
results [20, 32, 33, 34, 67, 70, 72]. Conversely, unresponsiveness or predom i­
nantly humoral response are associated with an unfavorable prognosis: a 
possible role of enhancing antibodies might be assumed [29, 58, 65].
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Überlebensrate nach der chirurgischen Behandlung des 
Lungenkarzinoms

F . T e n e r i e l l o , A. D i  G io r g i o , P . S a m m a r t in o , E . N a t i c c h io n i  und
G. D a d d i  j r .

D ie E rgebnisse  d e r  ch iru rg ischen  B eh an d lu n g  von 1802, a n  L u n genkarz inom  
le id en d en  P a tie n te n  — 1254 F ä lle  w a ren  o p erab e l (79.5% ), in  828 F ä llen  k am  es zu  
e in e r  R esek tio n  — w u rd en  an h an d  des P r im ä r tu m o rs  u n d  einiger K en n w erte  d e r P a tie n te n  
a n a ly s ie r t. D ie P ro z e n tz a h l des F ü n fjah re sü b e rleb en s  b e trug  28,3% . In  den  F ä llen  m it 
E p id e rm o id k a rz in o m  g e s ta lte te n  sich  d ie  Ü berlebensziffern  v o rte ilh a fte r , als bei den  
T u m o re n  von  einem  a n d e ren  h is to log ischen  T y p . D as lange Ü berleben  zeig te eine sign i­
f ik a n te  K o rre la tio n  m it  d e r S tad ien e in te ilu n g  des T um ors. D ie F ü n fjah resü b erleb en sra te  
w a r  b e i den  M ännern  besser als bei den  F ra u e n  (29,5%, : 12,5%). D u rch  den  T yp  u n d  die 
In te n s i tä t  d e r Im m u n a n tw o rt w urde d a s  lan g fris tig e  Ü berleben s ig n ifik an t b ee in fluß t.

Карцинома легких, переживание после операции

Ф. Т Е Н Е РИ Э Л Л О , А. ДИ  ДЖ О РДЖ О , П. САММАРТИНО, Э. НАТИККИОНИ и Г. ДАДДИ мл

Авторы сообщают о результатах анализа материала 1802 больных с карциномой 
легких. 1254 больных (69,5%) были операбельными, в 828 случаях произвели резекцию 
легких. Процент больных, проживш их после этого 5 лет, составил 28,3% . Результаты 
хирургического лечения анализировали на основании первичного тумора и специальных 
некоторых характеристик больных. В случаях с эпидермоидной карциномой результат 
переж идания был лучше, чем при опухолях иного гистологического типа. Продольтель- 
ный срок выж ивания обнаруж ил достоверную связь с стадией заболевания. Процент 
вы ж ивания был выше у мужчин, чем у ж енщ ин (29,5% : 12,5%), при сроке наблюдения 
пять лет. Тип иммунной реакции и ее сила достоверно влияли на продолжительность 
выж ивания.
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Diagnostic Value of Bone Scintigraphy in the 
Complications of Total Replacement of the Hip

Z. Ma g y a r i, Gy . F ekete  and Gy . Molnár 

N a tio n a l In s ti tu te  o f T rau m a to lo g y , H -1088 B udapest, B aro ss  u . 23, H u n g a ry

(R eceived  O k tober 5, 1983)

Scint ig rap h y  w ith  bone-specific  " “ -technetium -— S n— ethy lened iphosphona- 
te  (phosphon) w as p e rfo rm ed  in  27 p a tie n ts  hav ing  u ndergone  to ta l  h ip  rep lace ­
m en t before an d , in  case o£ co m p la in ts , also a f te r  o p e ra tio n .

O n susp icion  o f in fec tio n  a  s tu d y  w ith  e7gallium  c itra te  w as also  m ade.
C om pletion  o f  clin ical, roen tgenolog ical and  la b o ra to ry  find ings w ith  an  

iso tope s tu d y  m ay  h e lp  in  d ec id ing  w h e th e r com p lain ts a re  o n ly  due to  th e  loosen­
ing  o f th e  p ro s thesis  o r to  in fec tion .

Preliminaries

I n  the recent two decades a  considerable number of total hip replace­
m ents have been made. In  proportion to  the increase in the number of opera­
tions, the number of complicated cases has increased, too. The surgeon is, 
therefore faced with the serious problem of forming a more exact diagnosis 
for indicating subsequent therapy or reoperation using possibly noil-invasive 
procedures.

The technetium -S n  phosphate complex isotope studies introduced by 
Subram anian e t al. [10, 11] provide fairly accurate information on the osteo­
blast-osteoclast activity  with a minimal amount of irradiation.* In H ungary 
experimental and diagnostic isotope techniques in this field have a tradition 
of their own [1, 7].

In  our Institu te, we have been dealing with bone scintigraphy for years. 
We have studied its value, among others, in the diagnostics of vertebral 
fractures [4] and in judging the loosening of the nails in the medullary cav­
ity  [5].

Clinical and roentgenological studies, respectively, fairly often cannot 
provide the necessary information on the origin of complaints in the site of 
operation [8]. I t  is not easy, m ainly a t an early stage, to  differentiate between 
a hip being painful for any reason and a loosened or infected prosthesis. The 
technetium  phosphate compounds accumulate when integrated into the

* T he half-life  o f  te c h n e tiu m  is  6 hou rs .
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hydroxyapatite crystal. We are expecting an answer to  the differentiation 
between loosening of the prosthesis or infection of the application of gallium 
c itra te  having become recently available in Hungary, too, which is not bone- 
specific bu t in an inflam m ation it is becoming fairly rich in polymorphonuclear 
MB leukocytes [2, 3].

Method

In  bone scintigraphy 370 mBq 99mtechnetium  (Tc) ethylenediphosphone 
(phosphon; Isotope In titu te , Hungarian Academy of Sciences) was adminis­
tered i.v. to patients. After four hours, visualization was made by a GAMMA 
8100 scanner.

In  gallium scintigraphy the 185 mBq 67gallium* citrate  made in the 
U.S.S.R. was given intravenously and registered after 48 hours.

Scintigraphy was performed in 27 patients having undergone total hip 
replacement. In  11 patien ts to tal hip replacement was made because of head 
necrosis developing after fracture of the neck of the femur. In  these cases, the 
process was unilateral. In  the other 16 patients to tal hip replacement was 
performed due to coxarthrosis. Of these 7 were bilaterally affected.

In  five cases gallium study was also made since in these, suspicion of 
infection had arisen. The technetium examination is not suitable for differen­
tia ting  the loosening of an inflammation-free prosthesis from that of an 
inflamed one.

Material

Follow-up exam inations after total hip replacement of 11 patients with 
fracture of the neck of the femur were performed. According to the data  of 
Manninger [6] head necrosis developed in 15 to 20% of patients following 
nailing, as a result of the cracking of the weight supporting surface or, even­
tually, of the performation of the nail. Bone scintigraphy in these cases always 
showed a considerable accumulation. After to tal hip replacement in case 
of an uncomplicated healing this im portant activ ity  gradually disappears. 
In P.M., a male patien t aged 65, head necrosis with pain developed two years 
after nailing of the neck of the femur. Total hip replacement was made and 
22 months later, the pain recurred. The x-ray showed rarefaction, while the 
99mTc-phosphon study  an accumulation around the shaft. Beside the possibility 
of loosening, suspicion of infection due to the somewhat higher sedimentation 
ra te  arose. The f,7gallium did not reveal accumulation. The tim e having elapsed 
since then has proved th a t it was, actually, no infection.

* The half-life o f  g a lliu m  is 72 hours.
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In contrast to our previous patient, in M.Gy., a female patient aged 75, 
following the osteosynthesis of the head of the femur, as a result of infectious 
complications, resection of the head was made. Then after healing of the 
inflammation, total hip replacement followed. Some eight months later she 
presented with symptoms indicative of recurring inflammation. In Fig. l a  
99mTc shows obviously diffuse activity in the whole site of operation. Figure 16

F io . 1. (a) 99mT c-phosphon  accu m u la tes  in  th e  en tire  reg io n  o f  th e  operation . I t  m a y  be 
in d ica tiv e  o f  loosening b u t  also  o f  in fection . (6) T he a rro w s ind ica te  accu m u la tio n  o f 
07g a lliu m  c itra te  over th e  tro c h a n te r  an d  th e  end  o f  th e  s h a f t  w h ich  is a  p roo f o f  in fec tio n
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shows the  accumulation of 67gallium. By this the retained focal inflamm ation 
over the  trochanter b u t particularly over the end of the shaft being removed 
during the  operation was visualized.

Technetium-phosphate study was made prior to the operation, too, in 5 
patien ts with coxarthrosis. Of them  in three, the process was bilateral. The 
more painful hip replacements with more severe roentgenological changes were 
made first. The more m arked change was always present on the side showing 
greater activity  which can be considered to be a measure of the progression 
of the  disease.

A fter total hip replacement due to  coxarthrosis, 9 patients underwent 
this examination in the postoperative period ranging from one m onth to 
8 years.

In  P .F ., aged 72, scintigraphy was performed as a result of increasing 
pain one-and-a-half years after total hip i'eplacement. A considerable accumu­
lation of technetium was found only around the acetabulum, which as also 
shown by the x-ray picture indicated loosening. Therefore, operation was 
performed. On exploration, the shaft was found to be stable and only the 
loosened acetabulum was replaced.

Figure 2 shows the scintigram of a to ta l hip replacement made five 
years earlier. I t  is evident th a t in the regions of both the shaft as well as the 
acetabulum  there is an increased activity, while the roentgenogram shows a 
double contour indicative of loosening only between the shaft and the cement. 
During operation, due to  an instability, actually the whole prosthesis had to 
be replaced.

P .E ., aged 68, underwent total hip replacement eight years before the 
exam ination. On the present admission, he had intense pain in the operated 
hip. Clinical, laboratory and x-ray examinations all yielded normal results. 
Technetium  scintigraphy was negative. The gallium study did not show 
accum ulation either. This excluded the possibility of an inflam m atory com­
plication. All these considered, exploration was safely contraindicated, which 
also in itself is not an undangerous intervention with known complica­
tions.

The scintigram in Fig. 3 was made eight years after total hip replacement. 
On the basis of vigorous complaints and of the x-ray study, loosening of the 
acetabulum  was supposed. The labelled phosphon accumulated in the projec­
tion of the acetabulum, therefore the loosening assumed on the basis of the 
x-ray examination was believed to be restricted to the acetabidum. This was 
also confirmed by the operative finding. The acetabulum together with the 
broken cement were removed, while the stable shaft was not.

On this basis, bone scintigraphy was found to be a fairly useful supple­
m entary  procedure in studying the complications after total hip replacement. 
The 99mTc-phosphate study helps providing information on whether there is
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F ig  2 . In ten s iv e  accu m u la tio n  in  th e  w hole su rro u n d in g  reg ion  o f  to ta l h ip  rep lacem en t. 
T he en tire  p rosthesis h a s  loosened  98mTc-phosphon)

F ig . 3. C onsiderab le  accu m u la tio n  is p re se n t o n ly  in  th e  ace tabu lum . The a c e ta b u lu m
h as  loosened 99mT c-phosphon)

a pathogenic process in the hip and it can also be an aid in judging the necessity 
of reoperation.

The labelled phosphate is not suitable in itself for judging the nature  of 
the pathogenic process but, in case of loosening, it  m ay help in its localization.

If  there is a suspicion of infection it is recommended to make a gallium 
citrate study, too. If  both labelled m aterials accumulate a t the same place, 
there is a fairly high probability of bacterial infection.
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Über die diagnostische Bedeutung der Knochenszintigraphie bei den 
Komplikationen der Hüftenendoprothese

Z . M a g y a r i , G y . F e k e t e  u n d  G y . M o l n á r

B ei 28 eine to ta le  H ü ften en d o p ro th ese -O p era tio n  ü bers tandenen  P a tie n te n  fan d en  
m i t  knochenspezifischem  T ec lm ezium iso top -U n tersuchungen  s ta tt .  D ie M ethode h a t  sich 
— u n te r  g le ichzeitiger B erücksich tigung  d e r k lin ischen , R öntgen- un d  L ab o rb e fu n d e  — 
a ls  e ine nü tz liche  e rgänzende M ethode zu r E n tsc h e id u n g  der F rage  erw iesen, ob d ie  B e ­
sch w erd en  d u rch  d ie  L ockerung  d e r  P ro th e se  v e ru r sa c h t w urden. Im  F a lle  e ines In fe k ­
tio n sv e rd a c h ts , w u rd e  b e i dem selben P a tie n te n , zw ecks K lä ru n g  d e r F rage , ob fü r  die 
B eschw erden  n u r  d ie  L o ckerung  d e r P ro th e se , o d e r even tu e ll auch  eine In fek tio n  v e ra n t­
w o rtlic h  is t, auch  die G alliu m iso to p -U n tersu ch u n g  vorgenom m en.

Диагностическое значение костной сцинтиграфии при осложнениях
бедренного эндопротеза

Э. М АДЬЯРИ, ДЬ. Ф Е К Е Т Е  и  д ь . м о л н а р

Нами были выполнены исследования с костноспецифическим изотопом технеция 
на 28 больных, перенесших операцию тотального эндопротеза бедра. Мы считаем, что 
такое сцинтиграфическое исследование, вместе с клиническим обследованием, лаборатор­
ными анализами и рентгенографей, является полезным дополнительным методом для 
решения вопроса: расслаблением ли протеза вызваны жалобы. В случае подозрения на 
инфекцию, тому же самому больному произволилось исследование с изотопом галлия, 
результат которого решал вопрос о причине ьалоб: только ли рыхлость протеза или 
инфекция их вызывают.
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Thermal Injuries of Human Tendons
L. JózsA, A. R e e f y , and L. Mén esi

N a tio n a l In s t i tu te  o f T raum ato logy , H -1088 B u d ap est, P . 0 .  B ox 21, H u n g a ry

(R eceived J a n u a ry  19, 1984)

F o rty -tw o  b u rn  in ju ries and  22 co ld  in ju ries  w ere investiga ted . B o th  h igh 
te m p e ra tu re  and  cold induced  ten o cy te  necrosis, and  d en a tu ra ted  and  fra g m e n te d  
th e  co llagen  fibres. As a consequence o f severe dam ages o f  tendon  and  o f  long  la s t­
ing  reg en era tio n , i t  w as believed th a t  even  in  case o f inc iden ta l healing  re s to ra tio n  
o f  th e  o rig inal function  could n o t be  expected .

T h e  severity of thermal injury to  the tendon is dependent on the 
param eters of the injurious process itself, i.e. the including am ount in a 
caloric sense, duration, and surface extent, and on the number of host-response 
factors [3, 6]. A variety of degenerative structural alterations can be seen in 
the injured skin [2, 4, 7, 8], muscle [1, 5, 9, 10], bu t little attention has been 
paid to  the pathological changes in the tendon.

The purpose of this study was to  examine the pathological alterations 
to burn and freeze injuries in tendons.

I. Burn Injury of Tendons

Material and methods

Fourteen patients from the National In stitu te  of Traumatology were 
included in this study. There were 13 males and 1 female. At the tim e of 
am putation the youngest patient was 18 and the oldest 67 years old. The 
interval between burn injury and am putation ranged from 6 hours to 18 days. 
From  14 patien ts 42 tendons were examined (Table I).

The tissue samples of tendons were fixed in buffered formaline and 
embedded in paraffin. Serial sections were stained with HE., van-Gieson, 
Mallory’s trichrom e and phosphotungstic acid haematoxilin (PTAH) staining 
for light microscopy and with Rom hányi’s anisotropic staining for polarization 
microscopy.
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TABLE I

Exam ined tendons in  cases of burn injury

T e n d o n N o .

Flexor dig. prof. 20
Flexor dig. subi. 2
E xtensor dig. m anu 5
Extensor dig. comm. ped. f)
Flexor pollic. long. 2
E xtensor pollic. long. 1
Flexor carpi rad. 1
E xtensor hall. long. 1
Tibialis ant. 1
Achilles tendon 3

Total 42

Results

Six hours following injury edema was visible in the tendons, it diminished 
in size toward the end of the observation period (18 days).

In  the tendon a zone of acute necrosis was found in which all components 
(tenocytes, collagen fibres, vascular wall) were altered. Areas more peripheral 
to  the  zone of necrosis showed progressively less damage. In  the peripheral 
zone proteinous m aterial was precipitated on the surface of collagen fibres
(Fig. 1).

F ig . 1. P ro te in aceo u s m a te r ia l (arrow ) w as p re c ip ita te d  on  th e  collagen fib res
tendon

Six ho u rs  a f te r  b u rn  in ju ry , H E , X 100
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F ig . 2. P a te n t  v e sse l (arrow) w ith in  n e c ro tic  area; 2 days a fter  burn  in ju ry , H e , X 100

F ig . 3 A m o n g  th e  d isin tegratin g  fib res le u c o c y t ic  in filtra tio n s on  th e  d a y  7 a fter  burn ,
HE, X100

One day and two days following burn  injury there were pa ten t vessels 
present in the injured area (Fig. 2), as well as in the areas surrounding the 
burn site. In  the zone of acute necrosis the intraluminal contents of such 
vessels had red cell aggregates consistent with a low flow or thrombi.

On day 3 the necrotic area extended and contained disrupted collagen 
fibres. Large amount of erythrocytes, leucocytes and fibrin clots occurred 
among the disintegrating fibres. On day  7 the degenerative changes in the 
tendon were less conspicuous than  on day 3, bu t the number of leucocytes 
and macrophages were more numerous (Fig. 3). On day 18 no regenerative 
changes were found in the necrotic area and in the transitional zone.
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II. Freeze Injury of Tendons

Material and methods

From 3 patients 6 am putated limbs (22 tendons) were examined on days 
2, 3, 4, 12, 16, and 20 following cold injury (Table II). The histological methods 
were given above.

Results

Macroscopically visible edema and swelling were seen in all tendons. 
On days 2 and 3 a zone of acute necrosis w ith nucleolysis or nuclear pyknosis 
of tenocytes was seen. Both in the necrotic area and in the transitional zone

F ig . 4. E dem a, a cu te  necrosis, w ith  nucleolysis o r n u c lea r pykn o sis  o f  tenocytes. D a y  3
a fte r  freeze in ju ry , H E , XlOO

F ig . 5. The collagen fib res  a re  swollen an d  d is in teg ra ted  on  d ay  4  a fte r  freeze in ju ry . 
P o la r iza tio n  m icroscopic p ic tu re  X 100
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T a b l e  I I

Examined tendons in  cases of cold in jury

Tendon No.

Flexor dig. prof. 4
Flexor dig. subi. 4
Extensor dig. manu 4
Flexor dig. comm. ped. 4
Extensor dig. ped. 4
Achillea tendon 2

Total 22

the vessels were dilated and numerous throm bi were present. The staining 
qualities of the vessel walls were typical of necrosis. The collagen fibres were 
swollen and did not show birefringence. Both in the necrotic and transitional 
areas the collagen fibres were fragmented and surrounded by proteinous 
precipitates. Inflam m atory cell infiltration was found on day 4 following 
injury. On day 12 the disintegration of collagen fibres was seen both in the 
necrotic and transitional zones. No regenerative changes were found in the 
freeze injured tendons (Figs 4 and 5).

Discussion

The response to tendon injury and subsequent healing involves a num ber 
of signaling mechanisms which coordinate the entrance of inflammatory cells, 
and stim ulate the proliferation of tenoblasts.

In  burn in jury  a number of substances are released from the m atrix  
presumably because of direct therm al dénaturation of macromolecules. 
Collagen-derived peptides detected in both serum and urine substantially 
increased in burns as well as breakdown products from other macromolecular 
components of the m atrix. Such m atrix components m ay act as inhibitors for 
the promotion of inflammation and for the repair process.

Following in jury  by cold the cell membranes and collagen structures 
produced m arked degenerative changes w ithin 24 hours. These changes are 
essentially non-specific and are thought to  represent varying degrees of 
damage. They range from a minimal swelling to  complete coagulation necrosis 
of the cells and fibres. Physical chemistry studies [9] have indicated th a t 
lipoprotein complexes, such as cell membranes are prone to damage during 
freezing and thaw ing mainly because of a rise in concentration of salts and pH  
changes during the  crystallization of water to  ice, and th a t this can lead to 
permeability changes th a t are usually irreversible.

4 * Acta ChiruT.gica Hitnqarica 26, 19S5
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Thermische Schädigung der menschlichen Sehne

L. J ó z s A ,  A. R é f f y  u n d  L . M é n e s i

U n te rsu ch t w u rd en  42 eine V erb rennungs- u n d  22 eine K ä lte sch äd ig u n g  e rlitten e  
S ehnen . Sowohl d u rc h  d ie  hohe T em p era tu r als au ch  d u rch  die K ä lte  w u rd e n  T enozyten- 
nek rose , die D e n a tu ra tio n  und  die F ra g m e n ta tio n  d e r K ollagenfasern  v e ru rsach t. A n ­
g es ich ts  d e r schw eren Sehnenschäd igung  und  d e r  sich  verzögernden R eg en era tio n  m uß  
d a m it gerechnet w erden, d aß  die Sehne se lb s t n ach  der eventue llen  H e ilu n g  fu n k tio n s­
u n fäh ig  b leib t.

Термальное повреждение сухожилий у человека

Л .  Й О Ж А , А . Р Е Ф Ф И  и  Л .  М Е Н Е Ш И

Авторы подвергли доследованию 42 сухож илия с ожоговым и 22 сухож илия с 
холодовым повреждением. К ак под действием высокой температуры, так  и при воздействии 
холода наступали тяж елы е изменения: некроз теноцитов, денатурация и расщепление 
коллагеновых волокон. Из-за тяжелого повреждения сухожилия и затяьного периода 
регенерации, приходится спутаться с тем, что сухожилие не сможет выполнять свою 
первоначальную функцию, даже в случае излечения.
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Immunological and Yirological Studies of 
Patients with Tumours of the Urogenital System
S. Csata1, Gizella K ulcsár ,2 P. D á n ,2 J . H orváth ,2 I. Ná sz ,2 A. V é r é r é t ,v t1

and J . Ongrádi2
1 D e p a r tm e n t o f U rology, M unicipal I s tv á n  H o sp ita l, H -1096 B udapest, N ag y v á rad  té r  1,

H u n g a ry  and
2 In s t i tu te  fo r M icrobiology, Sem m elw eis U n iv e rs ity  M edical School, H -1089 B u d ap est,

N ag y v árad  té r  4, H u n g a ry

(R eceived J a n u a r y  30, 1984)

The possib le connections be tw een  th e  oncogenic viruses an d  th e  v arious 
tu m o u rs  o f th e  u rogen ita l sy s tem  w ere inves tiga ted . E x am in in g  th e  p a t ie n ts ’ 
c e llu la r im m une response b y  th e  ly m p h o cy te  tran sfo rm atio n  te s t, i t  w as found  
t h a t  th e  non-specific im m une response  w as considerab ly  d im in ished  in  a lm o st 
a ll cases, w hile response to  adeno- an d  h e ip esv iru s  an tigens w as enhanced . S tru c ­
tu r a l  an d  fu n c tio n a l im p a irm en t o f  T -ly m p h o cy tes  freq u en tly  occurred . A n tiv ira l 
h u m o ra l an tibod ies w ere p resen t m ore  ra re íy  in  cancer p a tien ts  th a n  in  th e  con tro ls. 
H ow ever, ty p e  12 m ark ed ly  oncogenic an ti-ad en o v iru s an tib o d y  w as freq u en tly  
fou n d . U sing th e  im m unofluo rescen t m e thod , adeno- and  herpesv iruses w ere 
fo u n d  in  m ore th a n  50%  o f th e  p a t ie n ts ’ m a lig n an t tu m o u r cells. E le c tro n  m icro s­
cop ica lly , in  som e cases adeno-, herpes- a n d  ty p e  C v irus p artic les , too , w ere 
iso la ted  in  th e  tu m o u r cells. A cco rd ing  to  these  re su lts  besides o th e r  fac to rs  also 
adenov iru ses  m a y  p la y  a  role in  u ro g en ita l tum ours .

I n  the tumours of the urogenital system different viruses or viral antigens 
have so far been isolated [3, 12, 14, 15]. D ata  on adenoviruses are hardly 
available. Since under experimental conditions, several types of this virus group 
are oncogenic [1, 8, 17] and in vivo they show affinity for the cells of the 
urogenital system [7, 10, 11, 18], the T-lymphocyte reactivity of patients to 
adenoviruses in vitro was studied. Anti-viral antibodies in the patien ts’ serum 
and virus antigens and particles in the tum our cells were sought.

Material and Method

Various examinations were made on materials from 265 patients. The 
distribution of patients according to the diagnosis is shown in Table 1.

The cellular immune response was studied by the lymphocyte transfor­
mation test in 60 tumorous patients and 45 controls according to the earlier 
described m ethod [6, 9]. Phytohaem agglutinin (RHA), adeno- and herpes­
viruses were used as antigens. The exam ination of humoral antibodies was 
made by complement fixation in the Takátsy  m icrotitrator [4]. Adeno- and 
herpesviruses were applied as antigens. Cells of tumorous or other tissues of
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T a b l e  I

Distribution of the patients according to diagnosis

Benign tum our 
M alignant tum our 
N on-tum orous tissue 
P rosta tic  hyperplasia 
Control patients

145
20
15
40
45

265T otal

160 patients were studied to dem onstrate virus antigens by the immuno- 
fluorescent method using anti-viral immune serum produced in rabbit against 
adeno- and herpesviruses [5, 19]. The virus particles were examined electron 
microscopically in the tum our cells of 30 patients and in other non-tumorous 
tissues of 20 patients.

By using the lymphocyte transform ation test indicating the reactivity of 
cellular immunity, the lymphocytes of tumorous patients with PH A (non­
specific immune response) showed a considerable decrease as compared to  the 
controls. This value usually ran parallel to  the severity of the disease. The 
lymphocytes of the same patients produced a significantly enhanced stim ula­
tion with adeno- and herpesviruses (specific reaction). Structural and function­
al damage of lymphocytes occurred in the case of several cancer patients. 
The reaction of the lymphocytes of patients with benign tumours of the 
urogenital system was similar to th a t of the controls, but during culturing 
a fairly large number of a typical mononuclear cells characteristic of virus- 
effect appeared (virocytes, stress lymphocytes, etc.).

Anti-adeno- and herpesvirus antibodies in the patients’ serum were 
found infrequently and in lower titres than  in the controls bu t the anti-12- 
adenovirus antibodies — mainly those against early non-virion antigens could 
be traced often and in higher titres.

Adenovirus antigens were found by the immunofluoreseent method in 
the tum our cells of more than 50% of patients with malignant tumours, first 
of all oncogenic type 12 antigens. In  some patients herpesvirus antigens were 
also present in the tum our cells. In  the cells of prostatic hyperplastic and 
non-tumours urogenital tissues studied as controls virus antigens were observed 
only in some cases.

Electron microscopy revealed adenovirus and herpesvirus particles 
as well as structures showing budding in the cells of malignant tumours. These 
la tte r structures were likely to be type C oncornavirus particles. In  the control 
cells virus particles could not be isolated in any case.

Results
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Discussion

The relationship between hum an tumours and viruses have been studied 
extensively [16, 21, 22]. Among these studies a considerable number of da ta  
refer to  the tum ours of the urogenital organs. So far very probable links have 
been shown with herpes simplex cytomegaloviruses, papova and type 0  
oncornaviruses [3, 14, 15]. In  our earlier investigations antibodies against one 
of the oncogenic adenoviruses [4] were found in a large proportion of patients 
w ith malignant tumours of the urogenital organs. This seems to  indicate tha t, 
beside other factors these viruses m ay also have a share in giving rise and 
maintaining the tumours. In  our present investigations the same problem was 
approached differently. The immunological studies revealed th a t the patien ts’ 
non-specific cellular immune response decreased considerably while it  showed 
an increased reaction with the oncogenic adenovirus and herpes virus antigens 
by the lymphocyte transform ation test. The patients’ lymphocytes were 
sensitized with these viruses. Beside the tumour cells, adenovirus was latently  
carried by a few percentage of circulating lymphocytes of most patients.The 
association with viruses is also verified by the presence of adeno- and herpes­
virus antigens in a high percentage of malignant tumour cells. Virus particles 
were often seen, too.

As it has been confirmed in the case of some animal viruses, in tum our 
formation oncogenic viruses activate the oncogens in the cells [22]. Evidence 
of this has already been offered in case of tumours of the prostate. The patien ts’ 
immune deficiency may also contribute to the pathomechanism. I t  is known 
th a t adeno- and herpesviruses, too, have a great affinity for the lymphoid 
system [2, 13, 20]. As a result, m ainly by disturbing the cellular immune 
response, they can also contribute to  tumour formation. Namely, cellular 
im m unity plays an im portant role both in tumour form ation as well as in 
coping with viral infections [1]. Thus, oncogenic viruses and those with an 
affinity  for the lymphoid system m ay favourably influence oncogenesis also 
from two directions. Studies are still being made for further verifying the 
possible correlations.
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Immunologische und virologische Untersuchungen bei an einem 
Tumor des Urogenitalsystems leidenden Patienten

S. C s a t a , G. K u l c s á b , P .  D á n , J .  H o b v á t h , I . N á s z , A . V e b e b é l y i  u n d
J .  O n u b á d i

U n te rsu ch t w urden  d ie  m öglichen K o rre la tio n en  zw ischen d en  V irussen onkogenen 
T y p s  und  den  versch iedenen  T um oren  des U rogen ita lsy s tem s. D ie m it  dem  L ym phozy ten  
T ran sfo rm atio n s te s t d u rc h g e fü h rte n  U n tersu ch u n g en  der ze llu lä ren  Im m u n an tw o rt 
w iesen fas t in  jedem  F a ll a u f  die w esentliche A b n ah m e des P a ra m e te rs , w ährend  die m it  
d en  A deno- und H e rp esv iren  vorgenom m enen  B estim m ungen  die S teigerung  d e r ze llu lä­
re n  Im m u n a n tw o rt e rg ab en . D ie s tru k tu re lle  u n d  funk tione lle  S chäd igung  der T -L ym pho- 
z y te n  t r a t  häu fig  in  E rsch e in u n g . B ei den  T u m o rk ran k en  w a ren  an tiv ira le  hum ora le  
A n tigene  se ltener v o rzu fin d en  als bei den  K o n tro llen ; A n tiadenov irus-A ntigene  m it  
au sg ep räg te r onkogener F ä h ig k e it (T yp 12) ließen  sich  a b e r h äu fig e r nachw eisen. M it 
d e r  Im m unfluoreszenz-M ethode ko n n ten  in  d en  T um orzellen  in  m e h r als 50% der F ä lle  
A deno- u n d  H erpesv iru s-A n tigene  e rm itte lt  w erden . M itte ls  E lek tronenm ikroskop ie  
w u rd en  in  den  T um orze llen  au ch  V iru sp a rtik u la  von  A deno-, H erp es  u n d  C -typ  nach - 
gowiesen. D ie e rh a lten en  E rgebn isse  sprechen  d a fü r , d aß  in  d en  U ro g en ita ltum oren  n e b s t 
an d eren  F a k to re n  w ah rsche in lich  auch  die A denov iren  eine R o lle  spielen.
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Иммунологические и вирусологические исследования у больных, 
страдающих опухолями урогенитальной системы

Ш . Ч А Т А , Г . К У Л Ь Ч А Р ,  П . Д А Н , Я . Х О Р В А Т , И . Н А С , А . В Е Р Е Б Е И  и Я . О Н Г А Р Д И

Авторы изучали возможную зависимость между вирусами, обладающими онкоген- 
нымп свойствами, и различными опухолями урогенитальной системы. Исследуя клеточ­
ную иммунологическую реакцию с помощью теста трансформации лимфоцитов, авторы 
нашли, что неспецифический иммунный ответ уменьшается почти во всех слуваях, будучи 
в то ж е время повышенным с антигенами адено- и герпес-вирусов. Часто наблюдались 
структурные и функциональные повреждения Т-лумфоцитов. Антивирусные гуморальные 
антитела у опухолевых больных встречались реже, чем в контроле, но у них часто встре­
чалось антитело 12-го тира, обладающее сильной онкогенной способностью и направлен­
ное против аденовируса. При исследовании иммунофлуоресцентным методом, больше, 
чем у 50% больных нашли адено- и герпес-вирусиые антигены в клетках злокачественных 
опухолей. Под электронным микроскопом в некоторых случаях в опухолевых клетках  
были обнаружены частицы адено-, герпес-вируса и вируса типа С. Согласно полученным 
результатам, в возникновении урогенитальных опухолей - наряду с прочими факторами 
— могут играть роль такж е и аденовирусы.
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Book Review

Actual Problems in Paediatric Surgery 

E d ite d  b y  T. V e r e b é l y  

A k ad ém ia i K iadó , B udapest 1983; $36

T his book co n ta in s  th e  p a p e rs  o f  th e  V l l th  C ongress o f  th e  H u n g a rian  A ssociation  
o f  P a e d ia tric  Surgeons, he ld  in B u d ap es t, betw een 26-28  A u g u st 1982. T he Congress w as 
in te rn a tio n a l, m an y  p a r tic ip a n ts  cam e from  E urope  an d  fro m  overseas, a s  from  th e  U SA, 
J a p a n , e tc . The m ain  to p ics  o f  th e  C ongress w ere: 1. S pecia l d iagnostic  ex am in a tio n s in  
p aed ia tric  surgery ; 2. E rro rs  a n d  m is tak es  in  childhood trau m a to lo g y ; 3. Surgical cond i­
tio n s  o f neona tes  causing  re sp ira to ry  d is tu rbances (ex cep t esophageal a tresia ); 4. F ree  
papers .

T h is book is the  f i rs t p u b lic a tio n  in  H u n g a ry  w h ich  co n ta in s  th e  p ap e rs  o f  a  
P aed ia tric  Surgical Congress. T he m a in  top ics were th e  so -called  ‘u p -to -d a te ’ th em es and  
th e  lec tu res  discussed th e  la te s t re su lts  in  each of them .

T he p apers  in  th e  f i r s t  sec tio n  d ea lt m ostly  w ith  u ltra so n o g rap h y , because th is  
m ethod  is th e  best non-invasive  ex am in a tio n  during  p reg n an cy . T he lec tu res  p roved  th a t  
th is  ty p e  o f  exam in a tio n  can  g ive co rrec t a n te n a ta l d iagnosis o f  severa l co n gen ita l m a l­
fo rm ations, as a tre s ia  o f  th e  a lim e n ta ry  tr a c t , gastrosch isis , om phalocele , sp in a  b ifida , 
hyd rocephalus, etc.

A ll th e  p ap ers  o f  th is  sec tio n  show ed th e  la te s t re su lts  o f  ex am ina tion . I t  w as co n ­
firm ed  th a t  th is  is th e  b e s t m e th o d  am ong  th e  a n te n a ta l d iagnostic  p rocedu res, f irs tly  
fo r its  non-invasive ty p e . I f  a  c o rre c t diagnosis is fo rm ed , e ith e r  in tra u te rin e , o r  u rg en t 
p o s tn a ta l in te rv e n tio n  can  be perfo rm ed . F o r  th is reaso n  th e  p re n a ta l diagnosis is v e ry  
im p o rta n t, because i t  can  be  possib le  to  perfo rm  som e u rg e n t p re n a ta l p a llia tiv e  in te r ­
ven tions fo r hyd rocepha lu s, h y d roneph rosis , g ian t om phalocele , a s  w ell as sp in a  b ifida.

Som e p ap ers  d e a lt w ith  ang io g rap h y , w ith  c o m p u te r  to m o g rap h y , a n d  som e 
o th e rs  w ere also p resen ted  o n  sc in tig ra p h y  an d  laparoscopy . A ll these  lec tu res  offered th e  
la te s t re su lts , som e th e  e rro rs  a n d  m issed possibilities, too .

T he second top ic , ch ildhood  trau m ato lo g y , w as chosen  because in  th e  la s t decades 
increased  m o rta lity  could  be  d e tec ted  from  trau m a , f irs t ly  fro m  tra ff ic  acc iden ts, bu rns , 
e tc . T he p ap e rs  m o s tly  d iscussed th e  cause o f  th e  acc id en ts , p rev en tio n  an d  th e ra p e u tic  
m easures. I t  is tru e  th a t  in  o u r  tim e  t he n u m b er o f tra u m a tic  d e a th s  in  th e  ch ild  age g roup  
is increasing . T he lec tu res  c la rif ied  th e  responsib ility  o f  p a re n ts , fo r in s tance , in  th e  
cases o f  th e  so-called househo ld  acc id en ts . G enerally  th e  inc idence  o f  these  is th e  sam e all 
o v e r th e  w orld.

T he th ird  m a in  to p ic  w as re la te d  to  th e  su rg ica l co n d itio n s  o f  neo n a te s  causing 
re sp ira to ry  com plica tions in  th e  p o s to p e ra tiv e  period. I n  th is  p a r t  i t  w as em phasized  th a t  
th e  n ecessity  o f d iagnostic , th e ra p e u tic  an d  techn ica l im p ro v em en t is v e ry  im p o rta n t.

T he section  o f  free  p a p e rs  w as concerned  m ostly  w ith  th e  p rob lem s o f  c ry p to rc h i­
dism . A ll th e  speakers s ta te d  th e  necess ity  o f th e  early  o p e ra tio n , because i t  is im p era tiv e  
to  secure n o rm al fe r til i ty  in  ad u lts .

T he book  co n ta in s  th e  su m m aries  o f  m ore th a n  70 p ap e rs . T hese p ap e rs  rep o rted  
on  m o s t re c e n t and  m o s t u p - to -d a te  re su lts  in  p aed ia tric  su rg e ry . T he book w ill be  o f 
in te re s t to  p ao d ia tric  surgeons, b u t  i t  m ay  be v e ry  usefu l fo r p aed ia tric ian s , genera l 
surgeons a n d  p a tho log is ts , a s  w ell.

J .  L e b

A d a  Chirurgica Uungarica 26, 1985
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Parenchymal Operations of the Lower 
Pole of the Kidney with a Double 

Collecting System
F. G ötz , J . Za n a , J . H ítbler  and D. F  ran g

Department of Urology, Pécs University Medical School, H-7643 Pécs, Munkácsy M. u. 2.,
Hungary

(Received December 16, 1984)

The authors present four cases o f unilateral kidney with a double collecting 
system where calculous change has occurred in the lower collecting system. 
In one o f them, marginopolar nephrotomy, while in three, heminephrectomies in 
the destructed lower segment of the kidney were performed. The remaining upper 
part functioned perfectly later on. The avoidance of unjustified nephrectomy is 
stressed.

T h  e kidney with a double collecting system as a developmental anomaly 
does not belong to  the rare clinical pictures. The collecting system of the upper 
segment of the kidney is clearly visible on urograms as a miniature, irregular 
non-typical structure. The kidney parenchym a belonging to  the upper segment 
is much smaller than  th a t belonging to  the lower segment.

The kidney with a double collecting system does not in itself require 
surgery, but, as a developmental anomaly, it predisposes to  various diseases 
(tuberculosis, calculus, inflammation). These latter diseases m ay already call 
for surgical intervention.

The removal of the affected upper pole of the kidney with a double collect­
ing system is a frequent surgical solution. Pathological changes of the lower 
segment appear less often, thus surgical interventions involving this part are 
needed more rarely. Balogh et al. [1] reported their three cases of lower hemi- 
nephrectomy where operation was indicated in one case by calculus, in one by 
tuberculosis and in one by chronic pyelonephritis. Coleman et al. [2] performed 
lower heminephrectomy due to calculous pyelonephritis, while Rose and 
Follows [6] reported on two similar cases. Since the kidneys have a 100% share 
in function [3], it is im portant whether in a  severe involvement of the lower pole 
of the kidney, the whole kidney is removed, as it has been often done 10 to  15 
years earlier, or only a partial resection is made. Heminephrectomy is worth 
performing only with an in tact contralateral kidney if the remaining renal 
tissue is expected to be capable of excreting an adequate am ount and quality 
of urine. For judging this, isotope renography, gamma camera examinations 
and selective renal angiography m ust be performed preoperatively. Particular
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128 F. Oötz et al. : Kidney with Double Collecting System

care should be taken  in examining the distribution of the m ain branches, and 
th e  arborization, of the  vessels. This is stressed by Hamvasi e t al., too [5], since 
th e  optimal site of resection can be chosen only with the surgeon being fully 
aware of the distribution of the vessels. W hen indicating surgery also the pa­
tie n t’s age should be considered, in addition to  judging the nature of the un­
derlying disease. A t a younger age, heminephrectomy ought to  be attem pted.

Material and Method

In the recent seven years, parenchymal operations have been made in 
four cases in the lower pole of the kidney with a double collecting system. 
The underlying disease was calculus of the collecting system  in all four cases.

Case 1. Female patient, aged 20, was adm itted to  the Departm ent due to 
hypogastric pains having persisted for two months. The urinary sediment 
contained 8 to  10 leukocytes and 2 to 3 erythrocytes per v.f. Bacterial inocula­
tion: E. coli. The laboratory values did not show any change. Selective urography 
showed that the left kidney had a double collecting system. The plain roent­
genogram confirmed the coral calculus of the lower collecting system. After the 
necessary preparation, the coral calculus was removed from the lower pole of 
the  kidney by m arginopolar nephrotomy [4].

Calculus analysis: struvite -f- apatite carbonate. Uneventful healing.
Case 2. Fem ale patient, aged 67, adm itted  for right lum bar pain, pyuria 

and microhaematuria. Bacterial inoculation: E. coli -f- Proteus. Selective 
urography revealed a right kidney with a double collecting system with double 
ureters. In the ureter belonging to the lower collecting system, a calculus of 
1 X 1.5 cm was found on the x-ray picture. The calculus in itia ted  the prehy­
dronephrosis. After the necessary preparation, lower heminephrectomy and re­
section of the attached  ureter were performed. Calculus analysis: uric acid -f- 
struvite. Uneventful healing.

Case 3. A 7-year-old girl was treated  for recurring pyuria. Then, as a result 
of a febrile state  after right renal colic, she was adm itted  to  the paediatric 
department. Bacteriological inoculation: E. coli. The plain renogram revealed 
a coral calculus in the  projection of the upper calyceal system of the left kidney 
and a shadow appearing to be a ureteral stone of 5 X 0 .5  cm. Selective urog­
raphy showed a kidney with a double collecting system on both sides with 
double ureters. The calculi were projected on the right into the collecting system 
of the lower pole of the kidney and into the common ureter, while on the left, 
into that of the upper pole of the kidney. After preparation right lower hemi­
nephrectomy and ureterotom y were performed.

Case 4. A 15-year-old girl was adm itted  for recurring pyuria and in ter­
m ittent pyelonephritis. Her urinary sediment contained 30 to 40 leukocytes

Acta Chirurgica Hungarica 26, 1985



F. Götz et al. : Kidney with Double Collecting System 129

F ig . 1. P la in  roen tgen ogram  o f  th e  le f t  k id n e y  o f  a  15-year-old girl sh o w s m u ltip le  s to n es
o f  th e  low er c o lle c tin g  sy stem

F ig . 2. U rograp hy w ith  a  d ila ted  low er co llectin g  sy s tem
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F i g . 3. Preoperative aortorenovasography. Poor vascularity can be seen in the lower pole
of the kidney

F ig . 4. Preoperative isotope renography. The radiorenogram taken in  the recumbent 
position shows the hippuran intake of both kidneys. On the right (upper curve) cumulation 
occurs in time, the excretion is prolonged. On the left (lower curve), cumulation occurs in 

20 minutes followed by a slow discharge
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F ig . 5. Postoperative urography revealing a well-functioning upper pole of the kidney
with a slightly winding ureter

F ig . 6. Postoperative isotope renography. The control renogram performed one year later 
shows both kidneys with normal functions and discharge (upper trace: right kidney;

lower trace: left kidney)
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and 5 to  6 erythrocytes. Bacteriological inoculation: E. coli. The plain renogram 
revealed multiple stones in the projection of the left kidney (Fig. 1). Excretory 
urography showed a m arked dilatation of the  lower collecting system contain­
ing stones (Fig. 2). Selective renal angiography documented a minimally func­
tioning poorly vascularized substance of the  affected renal segment (Fig. 3). 
Performing heminephrectomy, the artery  indicated by an arrow was ligated. 
Isotope renography showed cumulation for 20 minutes then slow excretion 
(Fig. 4). During renal exploration, the lower pole of the kidney with the thinned 
parenchym a was resected together with the  stone. Calculus analysis : Ca-oxala- 
te-monohydrate. Postoperative phase w ithout complications. Excretory urog­
raphy performed a t a half-year interval shows the adequate excretion of the 
remaining upper pole w ith undisturbed urine discharge (Fig. 5). Isotope re­
nography showed perfect hippuran intake and rhythm ic discharge (Fig. 6).

Discussion

The surgical interventions in the lower pole of the kidney with a double 
collecting system are no t as frequent as those in the upper one. This is partly 
due to  the fact th a t involvement of the lower pole of the kidney occurs more 
rarely, and partly to  th a t, during m arked distruction of the parenchyma, the 
urologist is more liable to  prefer the technically easier nephrectomy with less 
postoperative complications. At the same time, it cannot be guaranteed th a t 
vascularization of the remaining upper pole of the kidney should remain in tact 
with an adequate subsequent function.

Assessing renal functions and renal vascularization, the perfection and 
the exact results of isotope renographic, gam m a camera and angiographic 
examinations in the recent one-and-a-half decades represent a reliable aid in 
conservative surgery. Consequently, based on the current up-to-date concep­
tion, after careful consideration attem pts have to be made to conserve the 
upper segment of the kidney.

The underlying disease in all four of our patients was stone. In  this case, 
the possibility of recurrence should be reckoned with, therefore, beside saving 
the parenchyma, local lithogenic factors should be eliminated. Simple lithotom y 
can already at present no t be considered to  be a metaphylactic intervention. 
T hat is why, for example, in case of calyceal stones or stone nests polar resection 
is the procedure of choice.

In  the presented cases, the late morphological and functional results are 
promising, recurrence of stones or stone formation in the remaining kidney 
cannot be seen.
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Über die Parenchymoperationen der unteren Nierenhälfte bei Pyelum duplex

F .  G ö t z , J .  Z a n a , J .  H ü b l e r  u n d  D .  F r a n g

ln  den dargestellten 4 Fällen handelte es sich um einseitigen Pyelum  duplex mit 
einer Steinkrankheit im unteren Hohlsystem. In einem der Fälle wurde marginopolare 
Nephrotomie und in 3 Fällen Heminephrektomie der zerstörten unteren Nierenhälfte vor­
genommen. Die zurückgebliebene obere Nierenhälfte zeigte in der späteren Periode in 
allen drei Fällen eine einwandfreie Funktion. Anhand der ermittelten Ergebnisse wird die 
Vermeidung der unbegründeten Nephrektomie empfohlen.

Об операции на Паренхиме нижней половины почки с 
двойной полостной системой

Ф . Г Е Т Ц , Я . З А Н А , Я .  Х Ю Б Л Е Р  л  Д . Ф Р А Н Г

Авторы описывают 4 таких случая, в которых одна почка имела двойную полостную 
систему, с камнями в нижней системе полостей. В одном случае была произведена марги- 
нополярная нефротомия, в трех же случаях произвели гемпнефрэктомию на погибшей 
нижней половине почки. Во всех трех случаях оставшаяся верхняя половина почки 
позже начала безупречно функционировать. Авторы подчеркивают необходимость избе­
гать непоказанную нефрэктомию.

Acta Chirurgica Hungarica 26, 1985





Acta Ghirurgica Hungarica, 26 (3) ,  pp . 135 — 140 (1985)

Auto-alloplastics Closure of Cervical 
Esophageal Fistulae

G y . B o r n e m i s z a , E. T a r s o l y , I r é n  M i k ó  and J. H a j d ú

Institute for Experimental Surgery, Debrecen University Medical School, H-4012

The authors performed auto-alloplastic replacement with flap through a 
round incision, 20 to 22 in mm diameter, to elaborate a suitable method for closing 
the fistulae which may from during cervical esophageal operations. Of the animals 
three died due to other causes, the others could be evaluated, and, although the 
operated esophagus had not been relieved from inner pressure, after 24 hours the 
animals were capable of drinking, later eating. The auto-alloplastic flap was fol­
lowed up by histological examination for six months.

can be made by using stomach or jejunum . The replacement of cervical esopha-

ing free stomach, and jejunal or ileal autografts using microvascular surgical 
techniques, but finally, colonic interposition proved to  be the best solution 
[3-17]. The isolated right colon w ith  intact vascular-neural connections, is 
most often pulled through a m ediastinal tunnel and an anastomosis is con­
structed  with the esophagus or the pharynx at the upper, and with the stomach 
a t the lower end of the colon. The m ost frequent complication is cervical fistula 
formation and possible necrosis of one part of the colon. These complications 
are fatal in a large per cent of the cases unless an adequate solution is found for 
replacing the tissue defect. For this purpose, skin grafting was used, sometimes 
repeatedly, bu t often without success. To solve this question, auto-alloplastic 
skin grafting already used by us was applied experimentally. The auto-alloplas­
tic method has already been used by  us in other organs, too, as e.g. for replacing 
the  bladder [1], and the ureter [2], th a t  is in places where the new formation is 
exposed to internal pressure and m ay contact corrosive fluids. The essence of 
this procedure is th a t a thin plastic n e t inducing cell proliferation (in our case it 
was a polyamide net) was sewn over a  polymethylacrylate cylinder. The cylin­
der was aseptically im planted into th e  neck in the vicinity of the esophagus and 
was left there on an average for th ree weeks. The cylinder was left in place in 
the  experiments sometimes even for four to  five weeks. Three weeks, however, 
seem to be sufficient and this period can also be endured by the patient in the

Debrecen, P . O. Box 18, Hungary

(Received March 19, 1984)

resection of the lower segment of the esophagus, reconstruction

gus is, however, more problematic. Several attempts have been made at apply-
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hope of success unless it is about an urgent solution. An undeniable drawback 
of auto-alloplastic grafting technique is the waiting time but this has to be 
accepted. As a result of the proliferative effect of these plastic materials (the 
synthetic resin cylinder and the polyamide net), mesenchymal cells invade the 
holes of the net, aggregate over the surface of the plastic cylinder producing a 
structure which reinforces the net. This auto-alloplastic structure is well 
vascularized. After the waiting time the operation proper will take place.

Description of the Operation

Esophageal replacem ent with flap was made in 28 dogs. The first three 
operations were considered to  be preliminary experiments. A right paramedian 
incision was made and th e  esophagus was exposed. I t  was isolated at a length 
of 5 to  6 cm and mobilized. Then the easily palpable acrylate cylinder was ex­
posed w ith the polyamide net and together with the auto-alloplastic structure. 
The structure was cut longitudinally and the cylinder was eliminated. In our 
cases, the diameter of the  cylinder was 7 mm, the length was 50 mm but in 
hum ans it  can be larger, corresponding to the fistula formed or to the size 
of the  tissue defect. The plastic net together with the tissues invading it, formed 
a rectangle. With its inner surface facing the lumen of the esophagus it was 
stitched  by interrupted sutures into the edges of the 20 to  22 mm diameter hole 
m ade on the esophagus. The 3/0 black Perion thread (i. e. non-absorbable suture 
m aterial) fixed into th e  end of an atraum atic needle was used for this purpose. 
A fter inserting a single row  of interrupted sutures, repositioning of the esopha­
gus followed. By uniting the  soft parts, the operation term inated.

No tube was inserted into the esophagus, but the dogs were given nothing 
to  drink or eat during the  first 24 hours. After 24 hours the animals were fed 
orally by milk and, after some days, they were given broth  to  drink, later with 
bread dipped in it. Thus, they  were gradually being fed lumpier food with the 
exception of bones. The animals tolerated the operations well.

Two to 6 months after the second operation the animals were sacrificed 
and the macro- and microscopic findings were thoroughly studied. Of the ani­
mals three died due to  o ther causes, while 25 animals could be evaluated.

A small piece of the  auto-alloplastic formation to  be im planted was taken 
for histology prior to  the  operation to come. This m aterial is shown in Fig. 1, 
three weeks after the firs t operation. The additional figures show the histologi­
cal findings after the  subsequent operation in various periods after surgery. 
There was no disorder in the peristalsis of the esophagus. Since tissue replace­
m ent was limited only to  a portion of the esophageal wall, swallowing remained 
undisturbed.
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Fia. 1. Picture o f the auto-alloplastic structure 3 weeks after the first operation before 
re-implantation. Among the fibres o f  the net, a compact tissue layer rich in cells and 
vessels has developed in which connective tissue fibres predominate. H  and E, X 20

Histological Results

Figure 1, as mentioned above, shows the newly formed material taken 
out but not re-implanted on the  th ird  week after the operation. Around the 
fibres of the net a resistant layer of tissue had developed. On the inner surface 
of the structure, a cell-rich granulation tissue could be found, the thicker outer 
layer was mainly composed of collagen bundles and adipose tissue. Here, sever­
al cross-sections of vessels could be seen among the fibres (small arteries and 
small veins, too).

After two weeks following the  second operation the inner surface of the 
round auto-alloplastic flap, 20 to  22 mm in diameter, was intervowen circularly 
around the edges w ith epithelial tissue and a stratified non-keratinizing epithe­
lium could be found. The section of the flap also contained cross-sections of 
polyamide fibres.

Figure 2 shows tha t after 3 weeks, the middle portion of the auto- 
alloplastic flap was still not covered by a continuous epithelial tissue and in this 
region a richly vascularized granulation tissue had grown with a minor leuko­
cytic infiltration. The invading epithelial tissue practically isolated this region 
of granulation tissue showing inflam m ation from the subepithelial inflamma-
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F i g . 2. Three weeks after the additional operation, the middle of the flap, 22 mm in diam­
eter, is still not covered by a continuous epithelial tissue and in this region, a richly 
vascularized granulation tissue has formed which practically protects the underlying 

region until epithelialization is completed. Goldner staining, X 20

tion-free portion where m arked proliferation of connective tissue could be 
observed.

One month later, the  entire inner surface of the flap was covered by a 
stratified non-keratinizing epithelium, in some places showing connective tissue 
papillae. Its  substance was a fibrous connective tissue poor in cells. The whole 
region of the flap was somewhat displaced, since the surrounding in tac t parts 
protruded into the lumen as a result of the tone of the muscular layer.

F i g . 3. After 5 months, in the replaced region, the esophageal wall is thinner than in the 
surrounding areas, but the mucosa consists o f a thick regular stratified non-keratinizing 
epithelium with a ioosely structured richly vascularized formation underneath. There is no

dilatation. Goldner staining, X 20
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Figure 3 shows th a t after 5 months, in the area of replacement, the eso­
phageal wall was thinner than in th e  surrounding region, bu t the mucosa was 
covered by a regular stratified, non-keratinizing epithelium with a loosely 
structured richly vascularized lam ina propria.

In  the 6-month-old auto-alloplastic flap, there was a regular epithelium 
under the lamina propria. Corresponding to the muscular layer there were 
several longitudinally transected vessels and along the vessels, the outermost 
layer was composed of clearly distinguishable outer smooth muscle bundles. 
These smooth muscle bundles cannot originate from the muscular layer of the 
surrounding intact region because th is layer still consists of striated  muscle 
tissue. On the border between the in tac t and replaced regions in some places 
the rem nants of the tissue adhesive Histoacryl N-blue could be found with giant 
cells. The single row of knotted sutures had been fixed from the outside also 
with tissue adhesive for security reasons because in dogs esophageal sutures 
cannot be relieved by inner drainage.

This method has proved experimentally suitable for replacing the tissue 
defect of cervical esophageal fistulae, and no diverticula were formed at the 
site of intervention in some subsequently dissected animals. In  the required 
region rather some concentric contractions appeared without producing any 
structure of the esophagus. Since nutrition of the dogs cannot be controlled 
to the same extent as in human patients, the procedure was subjected to a 
considerable strain confirming thereby  the effectiveness of auto-alloplastic 
tissue grafting. The strength of the applied polyamide net is bound to decrease 
after a period of tim e but in the meantime, as a result of the aggregation of 
autologous tissues, this has been adequately compensated. Since in the 
esophagus there is no continuous inner pressure as in the arteries this solution 
has proved suitable.

References

1. B o rnem isza  Gy: A u to -a llop lastic  cy s to p la s ty . A cta  C hir A cad  Sei H u n g  5:35, 1964
2. B o rnem isza  Gy, F u rk a  I :  A u to -a llo p las tic  u re te ra l su b s titu tio n . A c ta  C hir A cad  Sei

H u n g  5:133, 1964
3. B u n ta in  W L, P a y n e  W S, L ynn  H B : E sophageal re co n s tru c tio n  fo r ben ign  disease;

a  long-term  ap p ra isa l. A m  Surg 46 :67 , 1980
4. G erm an  JC , W a te rs to n  D J : Colon in te rp o s itio n  for th e  rep lacem en t o f  th e  esophagus

in  children . J  P e d ia tr  Surg  11:227, 1976
5. G lasgow  JC , C annon J P ,  E lk ins R C : Colon in te rp o sitio n  fo r ben ign  esophageal

disease. A m  J  Surg  137:175, 1979
6. G regorie H B  jr : E sophagoco lop lasty . A n n  Surg  175:740, 1972
7. G ross R E , F iresto n e  F N : Colonic re co n s tru c tio n  o f  th e  esophagus in  in fan ts  and

child ren . Surgery  61:955, 1967
8. H a n n a  E A , H arriso n  A W , D errick  J R :  L ong-term  re su lts  o f  v iscera l esophageal

su b s titu te s . A nn  T h o rac  Surg 3:111, 1967
9. H u g u ie r M, G ordin  F , M aillard  J N : R e su lts  o f 117 esophageal rep lacem en ts. Surg

G ynecol O bste t 130:1054, 1970
10. L ongino  LA , W oolley MM, Gross R E : E so p h ag ea l rep lacem en t in  in fa n ts  an d  ch ild ren  

w ith  use  o f a  segm en t o f  colon. J  A m  M ed Assoc 171:1187, 1959

Acta Chirurgica Hungarica 26 .1985



140 Oy. Bornemisza et al. : Cervical Esophageal Fistulae

11. L o r ta t-J a c o b  JL , G iuli R :  E so p h ag ea l rep lacem en t, P ro g  Surg  12:77, 1973
12. M ay  IA , Samson P C : E so p h a g e a l reco n stru c tio n  an d  rep lacem en ts . A n n  T horac Surg

7:249, 1969
13. M a r tin  LW : The use o f  co lon  fo r esophageal rep lacem en t in  ch ild ren . A u s t NZ J  Surg

42:160, 1972
14. P e tro v  BA: R e tro s te rn a l a rtif ic ia l esophagus c rea ted  fro m  co lon; 100 operations.

S urgery  55:620, 1964
15. P o s tle th w a it R W : C olonic in te rp o sitio n  fo r esophageal su b s titu tio n . Surg  Gynecol

O b ste t 156/3:377, 1983
16. P o s tle th w a it R W : S u rg e ry  o f  th e  E sophagus. A p p le ton -C en tu ry -C ro fts In c , New Y ork ;

1979
17. S ieber AM, Sieber W K : C olon tra n sp la n ts  as esophageal rep lacem en t; c inerad iographic

an d  m anom etric  e v a lu a tio n  in  children . A nn  Surg  168:116, 1968

Verschluß von zervikalen Ösophagusfisteln mit autoalloplastischem Verfahren

G y . B o r n e m i s z a , E . T a r s o l y , I. M ik ó  u n d  J .  H a j d ú

B ei 28 H unden  w u rd e  d e r  fen es trie rte  E rsa tz  d e r exp erim en te llen  ru n d en  Ö ffnung 
( 0  : 20-22  mm ) m it d e r au to -a llo p las tisch en  M ethode an g eb rach t, m i t  d em  Ziel ein e n t­
sp rech en d es V erfahren zu m  V ersch luß  der im  L aufe  von  ze rv ika len  Ö sophagusoperationen  
e v e n tu e ll zustandekom m enden  F is te ln  zu  en tw ickeln . 3 d e r T iere  g ingen  w egen an d ere r 
U rsa c h e n  ein, die ü b rigen  F ä lle  erw iesen sich  als b ew ertb a r; obw ohl es n ic h t zu r E n tla ­
s tu n g  d e r operierten  Speiseröhre  kam , k o n n ten  die H u n d e  b e re its  n ach  24 S tunden  tr in k en  
u n d  k u rz  d a rau f auch  essen. D as  V erha lten  des au to a llo p lastisch en  F lecks w urde m itte ls  
h is to log ischer U n te rsu ch u n g en  6 M onate lang  reg is tr ie rt.

Закрытие шейных фистул пищевода методом ауто-аллопластики
Дь. БОРНЕМ И СА, 3. ТАРШОЙ, И. МИКО и Я. ХАЙДУ

В экспериментах на 28 собаках авторы произвели замещение круглого дефекта 
диаметром 20— 22 мм методом ауто-аллопластики, с целью разработки соответствующего 
способа для закрытия свищей, которые могут образоваться при операциях на шейной 
части пищевода. Три ж ивотны х погибли по разным причинам, что касается остальных, 
то, через 24 часа после вмешательства, они могли пить, а затем и есть, хотя нагрузка с 
оперированного пищевода не была снята. В течение 8 мес авторы следили за поведением 
ауто-аллопластической заплаты  с помощью гистологических анализов.
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Experimental Retroperitoneal Infection
E. K is id a 1, I. H ark a1, Ch . Ok e k e1 and L. B ertók2

■2nd D ep a rtm en t o f  S u rgery , 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, H u n g a ry  and  2N a tio n a l In s ti tu te  o f  B ad iob io logy  an d  R ad iohyg iene , 

H-1221 B u dapest, P e n tz  K . u . 5, H u n g a ry

(R eceived  A pril 2, 1984)

A b a c te r ia l inoculum  w as p ositioned  in tra p e r ito n e a lly  an d  re tro p e rito n ea lly  
in  an im als w ho  h a d  been tre a te d  w ith  various an tib io tic  p rogram s. T he re su lts  
ind ica te  th a t  th e  re tro p e rito n ea l tissue  is m ore  re s is ta n t to  severe in fec tious 
com plications th a n  th e  general p e rito n e a l cav ity .

I  he clinical impression is th a t  bacterial seating of the free peritoneal 
cavity will less frequently lead to  a  severe septic process than  when a similar 
inoculum is placed in  the retroperitoneum. Meyer [2] in 1934 supported this 
impression with laboratory studies showing th a t a bacterial inoculum posi­
tioned in the retroperitoneum  more frequently led to  abscess formation than  
th a t injected intraperitoneally [1]. However, similar animal studies have not 
been performed w ith the  adjunctive use of antibiotics.

The present experiments were designed to  evaluate the relative resistance 
of the retroperitoneum  and the general peritoneal cavity to an inoculum of 
bacteria concomitant with, and w ithout concurrent antibiotic administration.

Materials and Methods

R/Amsterdam X Long Evans F j hybrid female rats weighing approxim a­
tely 160 g were used for this experiment. An inoculum of 20 g of a dry homoge­
nate of faeces m ixture originating from  a group of animals of the same cage, 
was dissolved in 0.9 ml normal saline. In  previous experiments this inoculum 
was equivalent to  an LD of 75%. The inoculum was introduced by a small 
laparotom y into the  free peritoneal cavity  or into the retroperitoneum just 
below the lower pole of the left kidney. The animals were anaesthesized w ith 
Nembutal. The intraperitoneally and retroperitoneally inoculated rats were 
divided into three groups. Group 1 received no antibiotics, Group 2 received 
an i. m. antibiotic consisting of gentam ycin (0.25 mg/100 g body weight) and 
carbinacillin (10 mg/100 g body weight) immediately after the insertion of the
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inoculum and repeated twice daily for 7 days. These antibiotics were chosen 
because the organisms having grown from the faecal homogenate were sensitive 
to  this antibiotic coverage. A th ird  group was treated  with wide spectrum 
antibiotics consisting of chloramphenicol, 5 mg/100 g body weight for 7 days. 
The animals were kept on ra t food and tap  water and observed for 7 days, at 
which time an autopsy was performed. Statistical analysis was performed by 
the  chi-square analysis.

Results

Bactériologie exam ination of the homogenate showed an intestinal flora 
of E. Coli, Proteus vulgaris, Serratia marcescens, Enterococcus. Table I  summa­
rizes the death rate  in these animals. In  the group treated  by gentamycin and 
carbinacillin no deaths were experienced in either group. The groups treated 
w ith chloramphenicol or with no antibiotic showed a significant improvement in

T a b le  I

Antibiotic treatment
Route of

Intraperitoneal 
death ratio

infection

Retroperitoneal 
death ratio

Yalue

None 8/8 5/8 0.05
Gentamycin and  carbina­

cillin 0/0 0/0 N.S.
Chloramphenicol 7/8 3/8 0.05

survival when their inoculum was positioned in the retroperitoneum as opposed 
to  when it was placed in the peritoneal cavity. Autopsy evaluation of the in tra ­
peritoneal group showed th a t in the animals not treated  with antibiotics a 
diffuse peritonitis was present. In  the group treated with gentamycin and 
carbinacillin there was no evidence of abscess formation or diffuse peritonitis 
w ith the exception of one animal where a 0.5 X 0.5 cm abscess was present in 
the  splenic hylum. In  the  chloramphenicol-treated group the only survivor had 
large abscesses throughout the abdomen. The autopsy findings of the retro- 
peritoneally-injected group show th a t in the non-antibiotic group and in the 
chloramphenicol-treated group, there was a 1 cm diameter abscess with a thick 
wall a t the site of inoculation. In  the animals treated with gentamycin and 
carbinacillin a smaller, 2-3 mm diam eter abscess was found in the same location. 
(Preliminary experiments in animals treated  in the same manner had shown 
th a t  a t 4 weeks there was complete encapsulation of the abscesses).
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Discussion

W hether the retroperitoneum  or intraperitoneal cavity is more able to 
handle an inoculum of bacterium is clinically relevant to  the general surgeon. 
The issue presents itself a t the tim e of duodenal mobilization and during colon 
surgery particularly during a low anterior resection and a t the deliberation if one 
should attem pt to  retroperitonealize the pelvis. Similarly, during the drainage 
of abscess, it has to  be decided whether drains should transverse the peritoneum 
or retroperitoneal tissue ?

The results of this animal experim ent suggest th a t the retroperitoneum is 
more effective than  the peritoneal cavity  in controlling a spillage of bacteria 
during an operative procedure, particularly  if the antibiotics administered are 
less than  ideal for the actual organisms th a t have been im planted. The results 
of this experiment may be at variance with some clinical observations, however, 
patients who die w ith retroperitoneal abscess, frequently have concomitant 
intraperitoneal infection and it is suggested tha t the retroperitoneal phlegmons 
are term inal complications of suppurative peritonitis. Possibly, as in the animal 
experiments, the absorption of endotoxins from a large peritoneal surface may 
occur more rapidly and the development of endotoxic shock may be more pro­
found when the bacteria are inoculated in the peritoneum [2].
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Resistenz gegenüber retroperitoneale Infektionen
E . K i s i d a , I. H a b k a , Ch . O k e k e  u n d  L . B e r t ó k

In  d e r freien  B au ch h ö h le  und  im  R e tro p e rito n eu m  von  R a t te n  w urde  m it gem isch­
te r  D ickdarm flo ra , k lin ische  V erhältn isse  n ach ah m en d e  exp erim en te lle  In fek tio n  herbei­
g e fü h r t. L a u t der Sek tions- un d  V eren d u n g sd a ten  verm ag  die P e rito n ea lh ö h le  die I n ­
fek tio n  in  geringerem  M aße zu  lokalis ieren  a ls  das R e tro p e rito n eu m . D en  sich  a u f  das 
u n te rsch ied lich e  V erh a lten  d e r  beiden R eg io n en  beziehenden m öglichen  E rk lä ru n g en  is t 
au ch  eine k lin ische B ed eu tu n g  beizum essen.

Резистентность в отношении ретроперитонеальных инфекций
Э. КИШ ИДА, И. Х А РК А , Ч. ОКЕКЕ и Л . В ЕРТО К

Авторы инфицировали смешанной толстокищечной флорой свободную брюшную 
полость и перитонеальное пространство у экспериментальных крыс, что имитировало 
клинические условия. К ак  показывают данные вскрытий и летальности, перитонеальная 
полость в меньшей степени, чем ретроперитонеальная, способна к  локализации инфекции. 
Возможные объяснения, касающиеся различного поведения этих двух областей, имеют 
и клиническое значение.
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Percutaneous Aspiration Biopsy in 
Perinea] Recurrences after Abdomino- 

Perineal Extirpations
A. E rős, L. R itter  and A. B ajtai

2nd D ep a rtm en t o f  S u rg ery  and  In s ti tu te  fo r P a th o lo g y  P o s tg ra d u a te  M edical In s titu te , 
H -1389 B u d ap est, Szabolcs u . 33, H u n g a ry

(R eceived F e b ru a ry  6, 1984)

The a u th o rs  recom m end  th e  in tro d u c tio n  o f  p e rcu tan eo u s  a sp ira tio n  b iopsy  
— a new  m e th o d  used  by  th em  for d em o n s tra tin g  perinea l recu rren ces a f te r  
abdom inoperineal ex tirp a tio n s . T he m e th o d  is fa s t a n d  easy  to  perfo rm , sim ple 
and  can  be u sed  fo r screening. I t  m ay  be a n  a d d itio n  to  th e  th e ra p e u tic  and  
d iagnostic  arsena l.

E v e ry  surgeon making rectal operations is extraordinarily afraid of 
perineal recurrence after abdominoperineal extirpations, which develop in a 
fairly large number -  even according to  literary d a ta -  in about 30 to  50% of 
the cases [1, 2, 3, 4, 5, 6, 7, 8]. The early stage of relapse is ‘silent’ producing 
no specific symptoms. By the time the region has become painful as a result of 
the compression of the nerves of the pelvis and when palpation yields positive 
result, it is too late making any intervention. The early diagnosis of the recur­
rence is very im portant because the effect of the 2000R irradiation administered 
a t th a t time is probably better than th a t of the irradiation of the already pal­
pable alterations. About 80% of perineal recurrences develop in the first two 
years postoperatively. Therefore routine control of the patients is by all means 
indicated a t checkups made every three months in the form of screening [9]. 
The percutaneous biopsy developed by us is also adaptable to regular screening 
and suitable for dem onstrating recurrences. This examination procedure is new. 
One reference was found in the literature where Zelas et al. [10] reported on the 
percutaneous biopsy with computed tomography. The computer tomography 
used at our D epartm ent is not adaptable to  this purpose, therefore we use the 
so-called blind biopsy.

Material and Method

For the biopsy, the Menghini biopsy set, Truecut needle and the modified 
Vance prostatic biopsy instrum ent were used (Figs 1 and 2).

After local anaesthesia (l% Lidocaine), a histological sample is taken from 
the examined region. Using the needles, a tissue cylinder with a length of about
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F ig . 1

F ig . 2
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1 cm and a width of about 2 to 3 mm can be obtained which is evaluated histolog­
ically.

The method was first used in 1983 at the 2nd D epartm ent of Surgery of 
the Postgraduate Medical Institute. I t  has so far been performed on ten patients, 
the number of samples being 12 (in two patients two biopsies were made). 
Each patient was m ale with a mean age of 56 years. One to three years have 
elapsed since their abdominoperineal extirpation. In  one case, however, the  
biopsy was performed already four m onths after the operation (the latter was 
not made for screening). In  six out of ten  cases histology revealed a recurrence. 
Four patients presented at our proctological out-patient department w ith a 
m arked perineal pain. Two patients mentioned the pain radiating into their 
thighs only when asked by the physician, and finally four patients were com­
pletely free of sym ptom s. The biopsy was performed as an out-patient procedure. 
Complications (bleeding, fistulization, etc.) did not appear.

Discussion

Following abdominoperineal extirpations, perineal recurrences appear 
in 30 to  50% of cases, the  80% of which already in the first two years [1, 2, 3, 
4, 9].

The first sym ptom  of relapse can be pain appearing in the sacral region 
and radiating into the  thighs and the knees [1, 7, 8]. Perineal pain can therefore 
raise the suspicion of recurrence. I t  is usually fairly difficult to form an accurate 
diagnosis, although i t  is an imperative because the recurrences diagnosed a t an 
early stage can be effectively treated by  a radiation of 2000R.

I t  is known th a t  the carcinoembryonic antigen (CEA) test, which is very 
expensive, can indicate only the development of liver métastasés. Its  diagnostic 
value has recently, ju st for this reason, aroused much controversy [7, 8]. 
The specific liver function tests, too, m ay help in judging the state of the liver.

The computer tomography used in H ungary (thus also at the P ost­
graduate Medical In stitu te) does not yield a safe diagnostic result. This is 
suitable rather for visualizing the mass filling out the whole perineum, a t this 
tim e i t  can already be palpated through the skin. The radiotherapy adminis­
tered a t this stage is already, in most o f the cases, ineffective.

By using this m ethod developed b y  us histological diagnosis can be made 
by performing percutaneous biopsy of the  studied region. The aspiration exam ­
inations are currently characterized by  a renaissance.

Their introduction dates back to  the  30s [11]. They were introduced into 
the everyday practice in  the 60s. In  Hungary, too, it  is extensively applied for 
examinations of the breast, the thyroid, the  prostate, the liver and the pancreas, 
etc.
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The so-called fine needle aspiration can be used for cytological tests. 
By the  generally applied coarse needles used by us for examination of the peri­
neum, histological results are obtained which in any case m ay help in reaching 
a more accurate diagnosis than  cytological sampling does where opinion must 
be based on 20 to 25 cells.

In  the first four patients, beside histological study, also cytologic sam ­
pling was made by performing biopsy w ith a fine needle. This was required 
because the cytological result was obtained immediately after the examination, 
while histological evaluation takes a longer time.

For percutaneous perineal biopsy, in addition to  sampling needles, only 
lidocaine is needed for local anaesthesia and it can be performed on an out- 
-patien t basis. I t  can be used as a routine follow-up for screening at every three 
m onths. During our examinations no complications occurred.

Conclusions

— After abdominoperineal extirpations perineal relapses occur in a 
fairly great number of cases. For their diagnosis percutaneous sampling by 
puncture is suitable.

— I t  helps in obtaining histological result.
— The recurrences recognized a t an early stage by the percutaneous 

biopsy made by puncture can be irrad iated  more effectively.
-  The method is suited for the purposes of screening and can be made as 

an out-patient procedure.
— I t  is simple to  perform and complications do not occur.
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Perkutane Aspirationsuntersuchung der sich nach abdominoperinealen 
Exstirpationen entwickelten perinealen Rezidiven

A. E b ő s , L. R i t t e b  un d  A . B a j t a i

Z um  F rü h n ach w eis  d e r  sich  nach  abdom inoperinealen  E x s tirp a tio n e n  en tw icke lten  
perinealen  R ezid iven  w ird  eine neue M ethode, die p e rk u ta n e  A sp ira tionsb iopsie  em pfohlen. 
D ie A nw endung  d e r schnell u n d  le ich t d u rch fü h rb a ren , e in fachen , au ch  zu R e ih e n u n te r­
suchungen  geeigneten  M ethode, b ie te t eine n ü tz lich e  M öglichkeit z u r  E rw eite rung  des 
th e rap eu tisch en  u n d  d iagnostischen  A rsenals.

Перкутанное аспираторное исследование перинеальных рецидивов, 
возникших после абдоминоперинеальных экстирпаций

А. ЕРЕШ , Л . РИТТЕР и А. БАЙТАМ

Авторы рекомендуют ввести применяемый новый метод — перкутанную ас­
пираторную биопсию — для раннего выявления перинеальных рецидивов, возникающих 
после абдоминоперинеальных экстирпаций. Метод легко и быстро выполняется, является 
простым, пригодным для профилактического обследования. С его помощью можно расши­
рить терепевтические и диагностические возможности.
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‘Nipple’ Ureterocutaneostomy
A. J lL I J N G  and D. F RANG

D e p a rtm e n t o f  U rology, Pécs U n iv e rs ity  M edical School, H -7621 Pécs, M unkácsy  M ihály
u . 2. H u n g a ry

(R ece iv ed  J a n u a ry  24, 1984)

In  4 years  th e  a u th o rs  p e rfo rm ed  25 cases o f  ‘n ip p le ’ u re te ro cu tan eo sto m y  
e lab o ra ted  b y  them . T he essence  o f  th e  op e ra tio n  is th a t  b y  using  sk in  g ra f ts , th e  
sto m a em erges by  1.0 to  1.6 cm  above th e  surface o f  th e  skin. W ith o u t u re te ra l 
d ra inage , th e ir  p a tien ts  use  d isposab le  DANSAC iléostom ie u rin e  co llec ting  sacs 
w hich c a n  be a tta ch ed  to  th e  sk in . T h is m ethod  is p re sen ted  in  d e ta il an d  th e  re ­
su lts  a re  eva lua ted . In  case o f  a n  ad eq u a te ly  long an d  w ide u re te r, th e y  consider 
th e ir  surg ical procedure to  b e  su ita b le  fo r p e rm an en t sup ravesica l u rin e  excre tion .

O n e  of the methods of supravesical urinary excretion is ureterocuta­
neostomy. The first cutaneous ureterostom y was performed by Simon [10] in 
1875. At the beginning, ureters were drained by rubber then plastic tubes which 
had to  be changed from time to  tim e. Even the strictest observance of sterility 
could not prevent infection arising a t drainage which, sooner or later led to 
chronic pyelonephritis, secondary calculus formation, then to  a gradual dete­
rioration of renal function. W ithout drainage of the ureters, by using urine 
collecting receptacles, these complications can be avoided.

W ith technical advancem ent, a large variety of urine collecting recepta­
cles have become available. Still th e  spread of this m ethod is lim ited to  some 
exten t mainly by th a t the lum en of the ureter can be narrowed down in the 
subcutaneous connective tissue, prim arily in the case of ureters of normal 
lumen [7, 11, 12].

In  order to facilitate the use of urine collecting receptacles, it  is advisable 
to  bring the ureter above the surface of the skin by applying a skin-tube. Le 
D entur [1] was the first to report on the use of a skin flap in 1889, and sub­
sequently a large number of surgical procedures were published [2, 3, 4, 7, 8, 
9, 13].

A t our Departm ent ‘nipple’ ureterocutaneostomies have been performed in 
the  recent four years, and our pa tien ts use ‘DANSAC’ iléostomie urine col­
lecting receptacles.

Method

A 10 to 12 cm long incision is made in medial direction a t the level of the 
anterior iliac spine. After transection of the fascia and muscles, the  ureter is
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exposed in the retroperitoneal space and dissected as deep as possible towards 
the bladder. The lower segm ent of the ureter is mobilized so th a t  is can be 
brought to the surface of the  skin without tension. Then the fascia and the 
muscles are excised in an area of 1 to 2 cm diam. where the ureter has been 
pulled out, to prevent the  compression of the ureter during wound healing. 
The muscles and the fascia, w ith the exception of the excised region, are sutured. 
Then to  create a ‘nipple’ th e  skin is resected. A schematic drawing of this is 
presented in Fig. la - / . In  the  middle of the skin incision two deep perpendic­
ular incisions of 3 to 4 cm are made (Fig. la). The cross-hatched areas shown in 
Fig. 16 are resected from th e  end of the initial incision at both sides up to  the

2.5 - 4 » "

d)

\\ / /

F i g . 1. M ethod o f  ‘n ip p le ’ fo rm ation

F ig . 2. M ethod o f  r em o v in g  th e  su b cu tan eou s ad ip ose  tissu e  o f  sk in  fla p s
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F ig . 3. T he ‘n ip ple’ a fte r  r em o v a l o f  th e  sp lin ted  sou nd

F i g . 4 . U rine c o llec tin g  sa c  p laced  o n  th e  sto m a
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middle of the skin flaps. Figures lc and 2 show the skin surface after resection. 
Subcutaneous sutures are placed lateral and medial to  the skin flaps and the 
skin is sutured (Fig. Id). Then the edges of the  skin flaps are united (Fig. le), 
and, finally, after incising the  ureter, circular subcutaneous sutures are inserted 
(Fig. 1/). Depending on the lumen of the ureter a silicon-coated 8 to 12Ch plastic 
tube is used for draining the ureter during wound healing for a period of 8 to 10 
days. Figure 3 shows the ‘nipple’ created after removal of the drain. Figure 4 
demonstrates the sta te  after attaching the urine collecting receptacle.

Patient Material

In  our clinic 25 cases of ‘nipple’ ureterocutaneostomies were performed 
in  four years. The distribution of patients according to their underlying disease 
is presented in Table I. In  3 of the patients w ith bladder tum our, a combination

T a b le  I

Distribution according to the underlying disease

B ladder tum our 14
Gynaecological tum our 8
Vesicovaginal fistula 2
Tuberculous atrophied b ladder l

T otal 25

of cystectomy and of contralateral nephrectom y was performed. In  the 
other bladder cancer patients and in those with gynaecological tumours uretero­
cutaneostomy was made always unilaterally and for palliative reasons. In  case 
of two unreconstructible vesicovaginal fistulae the unilateral outlet was solved 
by transuretero-ureterocutaneostomy. Our tuberculous patient had already 
undergone a contralateral nephrectomy.

Table II  shows the distribution according to number and years of opera­
tions and to complications. Thirteen of the patients died due to  their underlying 
disease within one year, 12 have survived. Necrosis of the ‘nipple’ occurred 
only in 3 cases in the initial period. In  two patients the term inal portion of the 
ureter constricted (in these patients ureterocutaneostomy was made with a 
ureter of normal lumen). In 2 patients w ith necrosis of the ‘nipple’ and in one 
w ith strictures reconstructive operations were performed, the results of 
which are going to be reported later on. Finally, 10 of 12 still surviving patients 
(together with the 3 reconstructive operations) function w ithout drain in the 
ureter.
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T a b l e  I I

Distribution according to the number and years of operations and to complications

Years No. of operations Deaths Survivals Necrosis Stricture Without drainage

1980 8 s 3 1 0 2
1981 9 4 б 2 l 2
1982 6 3 2 0 l 1
1983 
Ju n e  30

3 1 2 0 0 2

T otal 25 13 12 3 2 7

Discussion

In  the present report, the indications of ureterocutaneostom y have not 
been discussed because these will be dealt with elsewhere [5]. Here only the 
contraindications are mentioned.

Our method is contraindicated in (г) extremely fa t patients, mainly with 
pendulous abdomen; (гг) in skin diseases where an undisturbed wound healing 
cannot be expected or a urine collecting receptacle cannot be used; (in) if the 
ureter to  be used is so short tha t it cannot be brought to the surface of the skin 
w ithout tension even in case of a ‘high’ ureterocutaneostomy [4].

Our ‘nipple’ creating method is similar to tha t of Lurz differing, however, 
in the resection of subcutaneous tissue and skin as well as in the surgical tech­
nique of the performance of ureterocutaneostomy. If in the thick subcutaneous 
adipose tissue the subcutaneous layer is removed obliquely from the edge of 
the skin flap to the bottom  as seen in Fig. 2, skin necrosis (‘nipple’ necrosis) 
can be safely avoided. The created ‘nipple’ should not be longer than  1 to  1.5 
cm. ‘Nipple’ formation is, however, very  im portant because in the recum bent 
position the urine does not soak the surface of the skin, the wall of the thin 
polyethylene sac sticking to  it  can drain the urine. Using our own skin resection 
and subcutaneous tissue resection techniques combined with the excision of the 
fascia and the muscles can help in avoiding the stricture of the term inal ureteral 
portion. Based on our experiences made so far, the present method, in case of a 
wide ureter, can be used for permanent supravesical urinary excretion. In  case 
of a ureter of normal lumen, development of a stricture over the surface of the 
skin can unfortunately not be prevented therefore it is not advisable to  perform 
ureterocutaneostomy in this form. In  a ureter of normal lumen, development of 
a stricture on the surface of the skin can be avoided by using a portion of the 
trigone. Experiments are being made too, with new methods using a Gore- 
-tex vascular prosthesis and a reversed skin graft. These results will be reported 
later on.
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Ureterokutaneostomie mit „Mamilla-Bildung“

Á. J illing  und  D . F rang

Im  V erlau f v o n  4 J a h re n  w urden  m it d e r im  I n s t i tu t  en tw icke lten  „M am illa- 
B ildung-M ethode“ 25 U re te ro k u tan eo sto m ien  d u rch g e fü h rt. D as  w esentliche des E in ­
g riffs  is t die A nfo rderung , d aß  sich  d as S tom a 1.0 b is 1.5 cm  ü b e r  d ie H au to b erf läch e  
vorw ölb t. Die P a tie n te n  b ed ienen  sich  ohne U re te r d ra inage , e ines a u f  die H a u t gek leb ten  
D A N SA C ileostom ischen, z u r  H arn sam m lu n g  d ienenden  E in m al-B eu te ls . N ach  a u s fü h r­
lich e r B eschreibung d e r  M ethode u n d  d e r A usw ertung  d e r E rgebn isse  w ird  b e to n t, d aß  
sich  das V erfahren  —- im  F a lle  e ines en tsp rechend  langen  u n d  w e iten  U re te rs  — zu r d e ­
fin itiv en  supravesikalen  H a rn d e v ia tio n  eignet.

Уретерокутанеостомия с созданием «соска»
А. Й И ЛЛИ Н Г и Д . Ф РА Н К

За 4-летний период авторы в 25 случаях произвели уретерокутанеостомию разра­
ботанным ими способом создания «соска». Суть операции в том, чтобы, с помощью кож ны х 
лоскутов, приподнять поверхность стомы над поверхностью кож и на 1,0—1,5 см. Б оль­
ные применяли без дренирования мочеточника илеостомический мешочек-мочеприемник 
однократного пользования D AN SAC , который можно приклеить к  коже. Авторы по­
дробно описыдают свой метод и анализируют полученные результаты. Настоящий метод 
они считают подходящим — в случае достаточно длинного и широкого мочеточника — 
для  окончательного супра везикального отвода мочи.
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Correlation between the Incrustation of 
Intrauterine Devices and the Duration 

of their Use
K. P atai, M. B e r é n y i and M. A sztalos

D ep artm en ts  o f G ynaecology  and O b ste tric s , K o rv in  O ttó  H o sp ita l o f th e  M in istry  o f  th e  
In te rio r , H-1071 B u d a p e s t Gorkij fa so r  9 -11 , H u n g a ry  a n d  D e p a rtm e n t o f  U ro logy , 

Semm elweis U n iv e rs ity  M edical School, H -1085 B u d ap est, M ária  u. 39, H u n g a ry

(R eceived  A p ril 16, 1984)

T he usefu lness and  side-effec ts o f  in tra u te rin e  c o n tracep tiv e  devices (IU D s) 
are  ev a lu a ted  on  th e  basis o f  v a rio u s  asp ec ts  (e. g. e ffec t o f  p o s ta b o rta l a n d  p o s t­
p a r ta l  in se rtio n , expulsion o f  dev ice , frequency  o f  p regnancies, b leed ing  a n d  in ­
flam m atio n , e tc .) [1, 2, 3, 4]. H o w ev er, th e  in c ru s ta tio n  o f th e  dev ice h a s  been  
ignored a lth o u g h  th e  coating  o n  th e  m a jo r p a r t  o f  th e  surface  is easy  to  s tu d y . 
The rough  su rface  coating  is v e ry  like ly  to  be associa ted  w ith  som e side-effects [5].

In  o u r  re p o r t  we have  tr ie d  to  find  som e links be tw een  th e  degree o f  in c ru s ­
ta tio n  an d  th e  d u ra tio n  o f using  th e  device.

Method

D evices were observed mostly during control examinations and, to  a lesser 
extent, because of complications. A to ta l of 56 devices were analysed. Of them  
47 were Szontágh’s, 5 Copper T, the others Gravigard, Multiload Cu 250, Lippes 
loop and T. coil types .After extraction the device was carefully rinsed with 
distilled water and left to dry a t room temperature.

The am ount of calcium carbonate in the incrustate was determined as 
follows. The dry device was weighed by  an analytical balance and placed in 2 м 
hydrochloric acid. Then the inorganic part of the incrustate dissolved with 
bubbling. When development of carbon dioxide had stopped (in 1 to 5 minutes) 
the IUD was removed from the acid and washed in distilled water, dried and 
repeatedly weighed. The difference in the two measurements, although the 
coating contains some calcium phosphate, too, responds to  the mass of calcium 
carbonate. During dissolution in hydrochloric acid, some of the organic sub­
stance (matrix) on the device dissolves, the m ajority remaining, however, on 
the device.

The calcium carbonate-free m atrix  adhering to  the device was removed 
mechanically by a wet nail-brush. The difference between the mass m easure­
m ent before and after the cleaning gave the amount of m atrix  in the incrustate 
of the Szontágh device. During extraction of the devices—mainly if it  was not
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done by the string, some of the incrustate might be lost and therefore the actual 
am ount of incrustate on the devices could only be more than  found.

Results

Although several elements have been shown in the incrustate by x-ray 
microanalysator (Ca, Mg, Cu, Na, K, P, S, Cl) [5], based on the infra-red spec­
trum , the only compound, we have found was calcium carbonate [5]. Figure 1. 
shows the amount of calcium carbonate deposit plotted against the duration of 
use. The linear regression line (y =  2.4 X  + 4 ) and the correlation coefficient

m g  Cq COj

5 0 - 

4 0- 
3 0 - 

20 -

0  1 2  3 4 5 6 7 8  9 y e a r s

F i g . 1. The am o u n t o f  ca lc iu m  carb onate  d ep o sited  on  IU D s  as p lo tte d  a g a in st th e  d u ­
ration  o f  use

were calculated for the  Szontágh devices bu t the Figure shows data  of other 
IU D s, too. The correlation between the degree of incrustation and the duration 
of use (r =  +0.42) and the fact that, e.g. the amount of incrustate having 
formed in four years falls between wide limits (2-40 mg), reveal th a t the individ­
ual differences are significant. The scatter among our da ta  will be illustrated 
w ith four extreme cases. There was 22 mg of incrustate (17.5 mg calcium carbo­
nate  and 4.5 mg m atrix) on a Szontágh device used for 13 months, bu t the same 
am ount (16 mg CaCo3 and 6 mg matrix) was found on another one used for 
9 years and 2 months. On a Copper-T device having been used for 3.5 years, 
36 mg calcium carbonate had deposited, while only 4 mg on a similar one used 
for 4 years. After some tim e of usage incrustate appears on each kind of device.

There is a closer correlation (r =  +0.81) between the am ount of calcium 
carbonate and the am ount of matrix in the incrustate (Fig. 2.). There is hardly 
any correlation between the duration of use and the amount of matrix.

The degree of incrustation depends not only on the m aterial of the device 
and on its surface properties. This is proved by finding privileged or predis­
posing regions on the devices where the coating appears the most often and in 
the largest am ount (Fig. 3). Strikingly, the non-incrustating parts are not coat­
ed even after a use for 10 years. The degree of incrustation of the Szontágh de­
vices having deformed on extraction and not in situ and those having preserved

• S z o n tá g h  
T  C opper-T  
7  G rav iga rd  

u  L ippes loop 
T  M ultiload 
a  T -C o il
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F i g . 2. C orrelation b e tw een  th e  a m o u n t o f  ca lc iu m  carbonate  in  th e  in cru sta te  and  th e
a m o u n t o f  m a tr ix

F ig . 3. F re q u e n t sites o f  in c ru s ta tio n  (solid line); a. regu la r S zontágh-device, b. deform ed 
S /.ontágh-device, c. C opper-T , d. L ippes loop

their initial form (Fig. 3a, b) did not differ from each other. The string entering 
the uterine cavity (Fig. За) is coated just like, or still more than , the other parts 
of the  device, as a result of which the diameter of the string m ay even exceed 
1 mm.

The rough calcium carbonate coating of IUDs as well as the inflamm ation 
caused by it are hardly needed for the contraceptive effect since even the non-, 
or only slightly, incrustated device is effective. The development of an incrus­
ta te  should be considered an undesirable complication or the cause of additional 
complications. The hollow, uneven coating is an excellent hiding place for 
pathogens [7]. According to  Spaiks [8], bacteria entering via the string, not 
the intrauterine portion of the device, give rise to endometritis. I f  this were 
true, and the incrustate were produced by bacterial effect, there would be no 
calcareous coating on the devices without a string. Such investigations are in 
progress. Otherwise as a result of factory packing, one strand  of the string of 
the Szontágh device often remains in the uterine cavity on insertion. In  this 
case there is only one strand  in the cervix instead of two, bu t this does not pro­
duce any changes in the degree of incrustation.

Incrustation occurs a t various paces in the different parts of the surface 
of the  device. Calcium carbonate deposits occur in various privileged regions

Discussion
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in  different kinds of devices, too. The typical sites of incrustation are arranged 
symmetrically (Fig. 3). There is yet no explanation for tha t. I t  is perhaps the 
direction of uterine contractions and of intrauterine fluids as well as the deform­
ing capacity of the devices which may play various roles. In  the copper-con­
tain ing devices (Copper-T, Gravigard) mainly the metal-wire part shows in­
crustation and, therefore, depending on the degree of incrustation the speed of 
copper deposition is reduced. The Lippes loop was most considerably calcified 
along the straight segments as opposed to the ‘head’ and the ‘elbow’.

According to  Shaw [9], IUDs produce increased vascularization affecting 
m ainly the small calibre surface vessels of the endometrium. On this basis, 
th e  irregular bleedings, b u t even the mycotic infections which get an easier 
eccess via the incrustated devices, can be a ttribu ted  to  the rough incrustate.

I t  is questionable after what time and at which intervals the removal or 
exchange of IUD is recommended. In  view of the large scatter in the degree 
of incrustation, this s tudy  cannot yield any comprehensive answer.

References

1. B a tá r  I , T hom as M N : Y pszilon  IU D -vel sze rze tt egyéves ta p a s z ta la ta in k  (One y e a r ’s
experiences w ith  Y psilon -IU D ). M agy N őo rv  L  43 :5 -15 , 1980

2. G onzalez E R : C alcium  d ep o sits  on IU D s m a y  p la y  ro le in  in fec tions. A m  M ed Assoc
245:1625-1626, 1981

3. G osden C, Steel J ,  R o ss  A , S p rin g b e tt A : In tra u te r in e  co n tracep tiv e  devices in  d iab e tic
women. L an ce t 1:530—534, 1982

4. O ro ján  I , Godó G y, R a p c sá k  У , A nnus J :  A  m éhen  belü li fogam zásgátló  eszközök
viselése a la t t  je len tk ező  vérzószavarok  és azok  kezelése (B leeding d is tu rbances 
during th e  use o f  in tra -u te r in e  co n tracep tiv es an d  th e ir  tre a tm e n t) . M agy N őorv  L 
43:61-64, 1980

5. P a ta i  K , B erény i M : In k ru s ta tb ild u n g  a u f  in tra u te r in e n  E m p fän g n isv e rh ü te rn .
Z entralb l G ynäko l: 104 1385-1387, 1982

6. Shaw  ST, M acaulay  L K , H o h m a n  W R : Vessel d en sity  in  en d o m etriu m  o f  w om en w ith
and  w ithou t in tra u te r in e  con tracep tive  devices. A m  J  O b ste t G ynecol 135:202-206, 
1979

7. S parks R A , P u rr ie r  B , W a t t  P J ,  E iste in  M: B acterio log ica l co lon ization  o f  u te r in e
cav ity : ro le o f  ta i le d  in tra u te r in e  co n tracep tiv e  device. B r  M ed J  282a: 1189-1191, 
1981

8. V alicen ti J F ,  P a p p a s  A A , G räb er CD, W illiam son  H O , W illis N F : D etec tio n  and  p re v a ­
lence o f IU Û -asso c ia ted  A ctinom yces co lon ization  an d  re la te d  m orb id ity . A m  Med 
Assoc 247:1149-1152, 1982

9. W agner H , H o lzg reve  W , Schm idt, E H , B eller F K : L an g ze ite rfah ru n g en  m it dem
In tra u te r in p e s sa r  C u-T-200, G eburtsh  F rau en h e ilk  41:844-848, 1981

Das Verhältnis zwischen der Inkrustation der intrauterinen 
Antikonzipientgeräte und der Tragezeit

K . P a t a i , M. B e r é n y i  u n d  M. A s z t a l o s

U n te r V erw endung  v o n  56 in tra u te r in e n  A n tik o n z ip ien tg e rä ten  un tersch ied lichen  
T y p s  w urde der zw ischen d e r  T rageze it un d  dem  K a lz iu m -K arb o n a tg eh a lt des In k ru s ta ts  
bestehende Z usam m enhang  u n te rsu ch t. Im  H in te rg ru n d  des n ied rigen  K o rre la tio n s­
koeffiz ien ten  (r =  - f  0.42) s te h t eine bedeu tende  S treuung .
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Einige Teile der Geräteoberflächen neigen besonders zur Inkrustation, weshalb für 
einen Teil der durch die Geräte verursachten Komplikationen wahrscheinlich das grobe 
Inkrustat verantwortlich ist. Beim Vergleich der Effektivität der Geräte sollte somit auch 
das Maß der Inkrustatbildung in Betracht gezogen werden.

Связь между инкрустированием внутриматочных противозачаточных 
средств и продолжительностью их применения

К. П А Т А Н , М . Б Е Р Е Н И  и М . А С Т А Л О Ш

Мы изучали связь между сроком ношения и содержанием Са-карбонатной инкруста­
ции на 56 штуках внутриматочных противозачаточных средств различного типа. Выявлен­
ное низкое значение корреляционного коэффициента (г =  4  0,42) указывает на значитель­
ное стандартное отклонение.

Отдельные части поверхности противозачаточных средств особенно склонны к 
инкрустированию. По-видимому, за некоторую долю осложнений, вызываемых про­
тивозачаточными средствами, ответственной является грубая инкрустация. При сравне­
нии эффективности разных противозачаточных средств, надо принимать во внимание, 
среди прочих моментов, также степень образования инкрустации.
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Bilateral Urological Tumours
M. F e h é r , A. V a r g a  and J . P i n t é r

Department of Urology, Debrecen University Medical School, H-4012 Debrecen,
P. 0 . Box 29, Hungary

(Received January 30, 1984)

In the 5-year period between January 1, 1977 and December 31, 1981, 
6 patients with bilateral urological tumours localized in various organs were 
treated at the Department of Urology, Debrecen University Medical School.

As compared to earlier results, the survival of patients with bilateral adrenal 
renal and testicular tumours m ay be improved by the early diagnosis, immediate 
and adequate treatment, by a careful follow-up lasting for years and, when needed, 
by a delayed intermittent chemotherapy.

I n  recent years, the num ber of patients with malignant urological 
tumours has increased. Bilateral urological tumours, too, are more often en­
countered [12]. I t  has still not been proved whether the tumours have become 
more frequent or this observation is only due to more recent diagnostic possi­
bilities, to  a better general patien t care or to the lengthening of the patien ts’ 
life-span. A final statem ent can only be made on the basis of further statistical 
evaluations.

Patient Material

Between 1977 and 1981, 6 patients were treated for bilateral urological 
tumours.

Bilateral phaeochromocytoma

L. T., a nine-year-old boy was adm itted  to the D epartm ent in 1977 be­
cause of paroxysmal hypertension and a severe headache. The laboratory 
findings and the characteristic radiological changes (Fig. 1) raised the suspicion 
of phaeochromocytoma. After the removal of an about nut-sized resistance, 
during the exploration of the right adrenal gland the symptoms vanished. 
Histological diagnosis was phaeochromocytoma. The postoperative phase was 
uneventful, substitution was not necessary.

In 1981 the child was readm itted to  hospital because of a headache and 
hypertension.The increase of daily vanilin-amygdalic acid discharge (75 /imol/'d) 
repeatedly suggested the possibility of phaeochromocytoma. Total abdominal 
angiography showed enlargement of the left adrenal gland (Fig. 2). After the

Acta Chirurgica Hungarica 26, 1985



164 M. Fehér et al. : Bilateral Urological Tumours

F i g . 1. Aortogram, arterial phase. In a region, the size of a 2 Forints coin, corresponding 
to  the right adrenal gland, a slight hypervascularization is present. The arteries running 
here are of tumorous character. They are winding and show fluctuations in calibre. 

The main nutrient artery is the middle suprarenal artery

necessary preparation, left lumbotomy was performed, the twelfth rib was 
resected. The tum our situated in the adrenal gland was removed together with 
the  gland. Histological diagnosis was phaeochromocytoma. After two years the 
child is free of complaints.

F i g . 2. Aortogram, arterial phase. In the region, the size of a 2 Forint coin, corresponding 
to the left adrenal gland, hypervascularization, while in the arteries a rough fluctuation in 
calibre can be seen. The nutrient arteries derive from the inferior phrenic and the inferior

suprarenal arteries
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Bilateral renal tumours

In  the period given above, three patients were monitored. In  one patient 
the intravenous urography indicated characteristic changes in one side, and 
selective angiography was performed only on this side. In  the  contralateral 
kidney, the intravenous urography revealed only slight alterations which was 
not evaluated as pathological. H alf a year after removal of the  tumorous kidney, 
the radiological study due to a newer episode of haem aturia disclosed an inoper­
able renal tumour in the remaining kidney. This case taugh t us th a t in case 
of a renal tumour, even if there is only a slight change in the other kidney, it is 
advisable to perform total abdominal aortography first to  be followed by 
selective renovasography.

In  one patient the renal tum our gave rise to cerebral and bone métastasés, 
the pathologist found a tum our of about the size of a nu t in the  other kidney.

Sz. L., a male patient aged 50 years, was referred to us due to  haem aturia. 
Bilateral renal tumours were diagnosed (Fig. 3). Because of the  weak general 
sta te  of the patient, the operation was performed in two sessions. F irst the 
larger left renal tum our was removed through a Nagamatsu thoracolumbotomic 
incision. After hilar compression the lower pole of the kidney and a part of the 
middle segment were removed, then lymphadenectomy, too, was made. The pa-

F ig . 3. Intravenous urography. On the left, there is a space reducing process, of the size of 
a fist. On the right, the lower calyces are moderately deformed
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tien t’s renal function tests were approxim ately normal one month after the 
operation. Intravenous urography revealed the adequate function of the right 
upper calyx (Fig. 4).

Bilateral testicular tumours

Two patients were treated. In  one of them  seminoma was developing 
successively. After castrations, irradiation was performed. Presently, there is no 
evidence of metastasis. The patient has been living for five years after the first 
tum our.

Cs. L., a patien t aged 23 years was found to have a simultaneously occur­
ring embryonal carcinoma. Establishement of diagnosis was rendered difficult 
by the localization of the  tumour, since it  appeared th a t  the small resistance 
on the right side was due to  epididymitis. A FP remained elevated after castra­
tion of the left side, and lymphography, too, indicated right lymph node 
métastasés. As a result, exploration of the right testicle was indicated. I t  re­
vealed bilateral testicular tum ours. After removal of the tumorous testicle radical 
lymphadenectomy was performed, then combined cytostatic treatm ent was 
administered for two years. The patient has been free of complaints for three 
years with no evidence of metastasis. The tum our markers were negative.

F i g . 4 . Intravenous urography (control). Picture taken one month after the renal opera­
tions, shows the upper pole of the right kidney with a good function
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Discussion

Bilateral urological tum ours can occur simultaneously and successively. 
A t present it  has not been clarified whether the simultaneously or successively 
occurring tumours are two prim ary tum ours of the same type or it  is about the 
m etastasizing of one of the tum ours forming in one of the homotypes. Based on 
our earlier experiences, both forms m ay occur.

I t  is not always easy to diagnose bilateral urological tumours, since the 
pace of tumorous growth generally varies. Therefore, even x-ray exam ination 
cannot provide reliable information in each case. On suspicion of tum our it 
should be confirmed or excluded by using non-invasive or, in certain cases, also 
invasive methods [1, 10].

The development of diagnostic procedures has made possible not only 
the recognition of simultaneous bilateral tumours but also the chances of the 
operation.

Also in case of bilateral tum ours the patients’ life should be prolonged 
by the treatm ent and complete recovery should be achieved, depending on the 
histological result and the advanced stage of the tumour.

On treating patients with phaeochromocytoma, radicality was aimed at 
[4, 10]. The peculiarity of our case was emphasized by the fact th a t it  was 
believed at first to be a recurrence and only the radiological examination indi­
cated the development of an additional tumour.

Phaeochromocytoma occurs in general in adults. I t  can be encountered in 
children only sporadically [13]. B ilateral phaeochromocytoma occurs in chil­
dren in about one-fourth of the cases [7, 15]. The disease is more frequent in 
boys than  in girls [8].

Bilateral renal tumours can be surgically treated  in one or two sessions. 
I f  the renal tum our is smaller on one side and can be resected together with 
the renal parenchyma, an organ preserving operation can be made. In  this case 
resection of the lower or upper pole or enucleation of the tum our can be per­
formed. On removal of the tum our hypotherm ia should be indicated considering 
each case individually. An extracorporeal operation should be indicated only if, 
after removal of the tumours, reconstruction of the calicopelvic system requires 
a longer tim e [2, 9, 14].

In  bilateral renal tumours, either in case o f removal of the kidney or in 
th a t of organ preservation, the lym phatic and adipose tissues should be removed 
involving the region from the hilum of the kidney to  the bifurcation of the 
aorta.

I f  a conservative operation cannot be made on either side, the patient 
should by dialysed, following bilateral nephrectomy. I f  one year after the opera­
tion there is no metastasis formation, renal transplantation can be considered 
[9].
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Some of these interventions are still looked upon as great events and the 
operation can be indicated only by careful individual consideration of each case.

B oth  simultaneous and successive testicular tumours occur rarely, am ount­
ing to  hardly 2% of all cases with testicular tum our [11]. The histology in the 
m ajority  of cases appears to  be seminoma or complication of haematological 
diseases [6]. I f  it is something different, they  are generally reported [3]. 
According to certain statistics, the sucessive form is more frequent than  the 
sim ultaneous one [5, 6]. According to our present knowledge, bilateral chorion- 
epitheliom a has still no t been reported, since, owing to the rapid tum our 
growth the  patients die soon. The histological diagnoses of the two testicular 
tum ours are most frequently identical, consequently one can never tell whether 
it is a m etastasis or two prim ary tumours. In  successive tumours the possibility 
of considering both tum ours to  be prim ary ones may arise. Even if several 
years have elapsed between the onset of them  and even in case of identical 
histological pictures.

The simultaneously occurring bilateral embryonal carcinoma may be of 
in terest because only [9] cases with embryonal carcinoma were presented in the 
combined statistics m ade by Javadpour in 1979 [10].

The therapy of bilateral testicular tum ours hardly differs from th a t of 
unilateral ones. Following castration retroperitoneal lymphadenectomy was 
performed, then in view of the histological results, irradiation or combined 
cy tosta tic  therapy was applied.

I t  should be stressed th a t the treatm ent of tumorous patients is an in ter­
disciplinary task. Experiences made so far suggest th a t in bilateral urological 
tum ours, a t an early stage, prognosis of the patien t is not worse than  in unila t­
eral tumours.
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Zweiseitige urologische Tumoren

M . F e h é r , A . V a r g a  u n d  J .  P i n t é r

Im  5jährigen Material der Urologischen Klinik der Medizinischen Universität 
Debrecen (1.1.1977-31.12.1981) kamen 6 Fälle vor, in denen es sich um zweiseitige urolo­
gische Tumoren m it unterschiedlicher Organlokalisation handelte.

Durch den Einsatz verschiedener Maßnahmen — Frühdiagnose, unmittelbare 
adäquate Behandlung, lange Jahre hindurch sorgfältige Kontrolle und nötigenfalls 
intermittierende Chemotherapie als Spätbehandlung — kann das Überleben der Patienten  
mit zweiseitigen Nebennieren-, Nieren- bzw. Hodentumoren im Vergleich zu den bisheri­
gen Ergebnissen verlängert werden.

Двусторонние урологические опухоли

М . Ф Е Х Е Р , А . В А Р Г А  и  Й . П И Н Т Е Р

В период времени между 1 января 1977 г. и 31 декабря 1981 г. (5 лет), в Клинике 
урологии Дебреценского медицинского университета авторы лечили 6 больных с двусто­
ронними урологическими опухолями различной органной локализации.

По их мнению, шансы на выживание больных с двусторонней опухолью надпочеч­
ников, почек и семенников могут быть улучшены по сравнению с результами, дос- 
тигнутими до сих пор, при условии ранней постановки диагноза, немедленного примене­
ния адекватного лечения, продолжающегося много лет контроля и — в случае необходи­
мости — применения поздней — интермиттирующей — хемотерапии.
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Kidney Scintigraphy in the Diagnostics of 
Urological Renal Diseases

M. G e r v a i n ,1 E. Á d á m ,2 J. L á n g 2 and L. C s e r n a y 2

d e p a r tm e n t  o f  U ro logy , O rosháza M unicipal H o sp ita l, H -5900 O rosháza, H u n g a ry  
an d  2C en tra l Iso to p e  D iagnostic  L ab o ra to ry , Szeged U n iv e rs ity  M edical School H -6701

Szeged, V edres u. 6 , H u n g a ry

(R eceived  J a n u a ry  26, 1984)

T he a u th o rs  rep o rt on th e ir  experiences in  th e  d iagnostics  o f  urological ren a l 
diseases ga ined  b y  256 k id n ey  sc in tig raph ies o f  a  to ta l  o f  227 p a tien ts . T he m ore  
im p o rta n t tre n d s  o f  p rogress m ad e  in  th e  recen t y ea rs  in  n u c la r  m edicine a re  o u t­
lined.

T he se n s itiv ity  (93%) a n d  specific ity  (8 6 %) o f th e  ex am in a tio n  based  on  th e  
surgical a n d  h is to log ica l find ings are  de te rm ined . T he te ch n ica l im portance  o f  th e  
s tu d y  m ad e  fro m  severa l d irec tions using u p -to -d a te  rad io p h a rm aca  is em phasized  
in  o b ta in ing  th e  re su lts  be ing  favou rab le  even  in  in te rn a tio n a l com parison.

T he im p o rtan ce  o f th e  co o rd ina tion  betw een  th e  u ro log ists  and  ex p erts  well- 
versed in  n u c lea r m edicine is p o in ted  o u t in  selecting  th e  exam in a tio n  best su ited  
fo r th e  p u rp o se  (dynam ic, s ta tic  exam ination ).

B ased  o n  th e  li te ra tu re  a n d  on  th e ir  ow n experiences, th e  d iagnostic re su lts  
o f th e  e x a m in a tio n  in  d e tec tin g  an d  con tro lling  re n a l d iseases a re  sum m arized .

A lthough  isotope diagnostics as an analytical approach has become widely 
known in medical practice prim arily as a result of the introduction of isotope 
renography and the examination of thyroid function [1, 4, 10, 11, 15, 19, 22, 25, 
27, 29] since 1953, its  development in the past ten years can be considered 
really im portant. Development was basically characterized by two trends. 
On the one hand, as a result of technical advancement, the traditional scanners 
were replaced by the gamma camera and by the attached microcomputer. 
On the other hand, a number of new diagnostic possibilities were offered by the 
introduction of 99mTc having a short half-life and by th a t of a whole series of 
new organ-specific radiopharm aca [2a, 15, 26, 30].

Exam inations in urological diagnostics made by gamma camera and by 
the 99mTc-radiopharmacon have enabled us to use the combination of examina­
tion procedures which previously offered only morphological or functional 
results (e. g. camerarenography) [8].

Our experiences in the diagnostics of urological renal diseases made by 
" mTc and dimercaptosuccinic acid (DMSA) kidney scintigraphic studies are 
reported to facilitate the selection of a correct examination procedure.
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Material and Method

Between June 1979 and June 1981, a to ta l of 256 kidney scintigraphic 
studies of 227 patients were made. This number includes all patients having 
undergone a renal operation and also the examined non-operated patients [7]. 
The patien ts’ age ranged between 2 and 79.

Indication of the examination

The examination was indicated in each case after excretory urography, 
if  pyelography had not accounted for the patients’ complaints and for the 
changes observed, respectively (e.g. macroscopic haem aturia in the history) 
b u t urography and the other urological examinations on the kidneys, ureters 
and p a rt of the bladder did not reveal any change responsible for haematuria. 
N aturally, scintigraphy was also performed if the radiological examination 
indicated or suspected space reducing process. Examinations were made in the 
already operated patien ts to judge the operative results and in the non- 
operated ones to  control the previously documented parenchymal defects 
(i.e. cyst, renal infarction, unambiguous differences in activity), and to  follow 
up the  process.

In  evaluating the  scintigrams, our attention primarily focussed on the 
well-circumscribed parenchymal defects of the renal parenchyma (using the 
internationally accepted term  of nuclear medicine ‘intrarenal space reducing 
processes’) as e. g. tumours, cysts, fistulae, caverns and large calyceal diverti­
cula. No less attention was paid to  any reduction of the renal parenchyma 
visualized either from the direction of the renal calicopelvic system or from th a t 
of the renal contour. Despite th a t kidney scintigraphy is prim arily a morpholog­
ical procedure, on evaluating the findings, the amount and functioning ability, 
of the  ‘tubular mass’ are referred to  sem i-quantitatively by comparing the 
ac tiv ity  of the two kidneys. Based on our experiences in evaluating a relatively 
large number of similar scintiscans, we attem pted to present to  the clinician 
also a probability diagnosis or diagnoses in addition to an accurate description, 
on the basis of the characteristic scintigraphic picture of certain changes. 
In  achieving this, we exclusively relied on the scintiscans since the clinician’s 
request for exam ination revealed only the kidney responsible for the assumed 
or known changes.

For determining the diagnostic value of kidney scintigraphy, the scin­
tigraphic results were compared with the changes observed during the operation 
and with the histological findings. The value of a diagnostic procedure in the 
international literature can be quantitatively characterized by two parameters. 
One of them is sensitivity the other is specificity.
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The patients not operated were continuously monitored and trea ted  due 
to  the progressive nature of a greater part of their pathological processes. 
Monitoring was completed, beside the laboratory tests, by control pyelography 
made in some cases and by repeated kidney scintigraphy.

Technical performance of kidney scintigraphy

The study was made three hours following the intravenous injection of 
150 MBq wmTc-DMSA. The pictures were taken first always from the posterior 
view, by a Nuclear Chicago Pho/Gamma I I I  camera using parallel collimators. 
Beside the posterior view, polaroid pictures and/or roentgenograms were taken 
also from oblique views of 45 degrees. The distribution of activ ity  was judged 
and the regions with an intrarenally reduced activ ity  were recognized subjec­
tively after carefully studying the scintiscans.

Results

In  Table I  the patients were grouped on the basis of the scintigraphic 
findings. The Table also contains the results of control examinations.

Morphological results

The well-circumscribed intrarenal parenchymal defects are summarized in 
P a rt A of Table I. The results of the operated patients from this group are 
shown in Table II. This patient group and their results have already been 
analysed on the basis of principles described in a previous report [7]. Of 24 non- 
operated patients in 18 there was no evidence of m alignant space reducing 
process. In  4 cases suspicion of circumscribed space reducing processes could 
not be eliminated, although in these instances the scintigrams were ambiguous. 
In  2 cases of hydronephrosis, the dilatation and the bizarre shape of the calico- 
pelvic system produced a reduced renal parenchyma.

P art В  of Table I  is a grouping according to the number, size, localization 
and morphological changes of the studied kidneys. Acquired or congenital 
changes occurred in 61 patients.

In  45 cases (Part C of Table I) scintigraphy did not help in revealing the 
pathologic change; this corresponded to  21.7% of all examinations.

Control kidney scintigraphy

Repeated kidney scintigraphic studies were made in 29 cases. Of them  in 
9 for judging the result of the previous operation, i.e. the state of the renal
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T a ble  I

Morphological results

First examination Repeated
examination

A . Circumscribed parenchym al defects 1 2 1  patients
a. operated patients 97 9
b. non-operated patients 24 1 2

— indication of a space reducing process
based on characteristic findings:

polycystic kidney 6 4
so lita ry  cyst 7 3
rena l infarction 4 2
calyceal diverticulum 1 —

— suspicion of a space reducing process 4 3
— hydronephrosis 2 —

B. Changes in number, size, localization and
morphology 61 patients
a. changes in number: w ithou t function 3 —

agenesis 2 —
b. changes in size: hypoplasia 2 —

atrophic  kidney 17 3
c. changes in localization: rena l ptosis 28 —
d. changes in morphology: renal arcuation 4 —

sigmoid kidney 2 —
duplication o f renal
pelvis and  of ureter 3 —

C. N orm al kidney scintigram 45 patients 45 5

parenchyma. In one p a tien t Anderson-Hyness plastic operation of the renal 
pelvis was made due to  the  stenosis of the pyeloureteral transition  zone and the 
resulting hydronephrosis. In  a 7-year-old child ureteroneoimplantation was 
performed because of the  congenital stenosis of the bilateral ureterovesical 
segm ent and of the resulting hydronephrosis. In  7 patients marginal nephro­
tom y  performed in hypotherm al perfusion was made.

Control examinations were also performed for monitoring the earlier 
diagnosed changes. R epeated scintigraphy completed by the additional clinical 
examinations, were performed three months after the initial observation when 
space reducing process had  been suspected. In  the other cases, control exam­
inations followed half or one year subsequently. In  17 cases the  result of the 
previous scintigraphy was confirmed, in 3 cases the scintigraphic picture and 
th e  diagnosis changed. In  one case, the earlier ambiguously evaluated region of 
decreased activity was suggestive of a solitary cyst. In  another case a control 
s tu d y  performed 9 m onths later described the characteristic picture of poly­
cystic kidney and in the  th ird  case the unevenness of the previous bilateral
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activity disappeared and a normal kidney scintigram was found (perhaps as the 
result of the one-year treatm ent). In  6 patients repeated examinations are due 
in three m onths’ time.

Kidney scintigraphy and clinical diagnosis, control of non-operated patients

As shown earlier, it  was interesting to  find out to what extent the informa­
tion obtained by renal scintigraphy was reflected in our diagnostic work in the 
final diagnosis of the  disease. This analysis of the operated patients is shown 
in Tables I I  and I II .

T a b l e  I I

Distribution of patients according to surgical findings (97 operated patients)

Space reducing process N on-space-reducing 
process

Renal tum our 2 0 Solitary calculus 1 0
Renal cyst 24 Irregularly  shaped calculus 7
Hydronephrosis 8 Horseshoe kidney 4
Renal tuberculosis 6 R enal ptosis 6
Atrophic kidney 9 Exploration 1

Nephrosclerosis 2

Total 67 T otal 30

T a b l e  I I I

Sensitivity (9 3 % ) and specificity ( 8 6 % )  of kidney scintigraphy

6  25

In  the group of non-operated patients, information was conditionally 
accepted in considering the final diagnosis of 20 patients subjected to  control 
kidney scintigraphy. Of them  in 8 cases angiographic examination had to be 
indicated in order to  clarify the assumed pathologic process in the renal paren­
chyma. In this way, renal agenesis could be unambiguously proved in two 
patients. In one case of in term ittent macroscopic haem aturia even angiography 
was of no avail in unanimously explaining haem aturia. In  7 additional cases 
the suspicion of the space reducing processes in the kidney was dispelled. I t  is to  
be noted th a t in these cases obstacles to the urine flow could be demonstrated
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and retrograde pyelography and angiography, etc. performed subsequent to 
scintigraphy, were successful.

Since the final clinical diagnosis can be accepted within lim ited degree of 
error—patients whose final diagnosis excluded the renal origin of the disease 
were most carefully followed up a t the regular control examinations. The fate of 
6 patients is unknown because they did not present any more for the check-ups 
after the first observation and did not appear a t our special request a t the 
out-patient departm ent. A 80-year-old male patient died. In  a 58-year-old 
female patient the control exam ination revealed a space reducing process which 
proved inoperable due to  pulmonary métastasés already three-and-a-half months 
after the first negative examination. In  the other patients no such symptoms or 
signs could be observed within more th an  a year neither in the history nor in 
any other findings which would have made it necessary to  divert from the initial 
diagnosis.

Discussion

The clinical performance of renal scintigraphy has considerably been 
improved in the recent ten years by the use of gamma cameras and by the in tro­
duction of roentgenological techniques. " mTc useful both from measurement- 
technical as well as from radiochemical points of view, and DMSA electively 
accumulating in the tubuli are of great importance from the radiopharmacolog- 
ical aspect [4, 5, 11, 26].

Beside technical development, another factor improving performance is if 
the  roentgenologist is familiar w ith the scintigraphic picture of the in tact 
kidney and of the urinary tract. Considering the large number of potential 
anatomical variations in the urogenital trac t this requires great practice for the 
roentgenologist. The forming of certain probability diagnoses in addition to 
describing the scintiscans may already assume the professional cooperation 
between experts in nuclear medicine and clinicians. This can be extended to 
the  control of the probability diagnosis and to the confirmation of the accuracy 
of diagnosis made by the roentgenologist.

The diagnostic value of kidney scintigraphy in detecting and controlling 
urological renal diseases can be summarized on the basis of the literature and of 
our own experiences as follows.

1. I t  makes possible the non-in vasive examination of the parenchymal 
pathologic processes and thereby the use of other invasive procedures can, in 
several cases, be avoided [13]. This procedure is of particular importance in 
cases of parenchymal tumours or of those still not having invaded the calico- 
pelvic system. Our experiences on renal tumours have been reported in detail in 
previous papers [1, 5, 7, 15, 22, 26, 30].
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2. Kidney scintigraphy can also be used for detecting congenital develop­
mental anomalies. I t  provides valuable information particularly in detecting 
morphological and localizational anomalies. On suspicion of horeshoe kidney, 
the examination also indicates whether the isthmus is composed of connective 
tissue or a genuine functioning parenchyma. Being aware of this may be helpful 
in designing an operative plan. I t  should, however, be noted th a t, on suscpicion 
of renal agenesis, for the known reasons, angiography is, generally, indispen­
sable.

3. Renal infarction observed by us in 4 cases is likely to occur more 
frequently than  believed earlier. P arts  of the previously silent regions are 
restored to  function as a result of revascularization [10].

4. Since the procedure can easily be repeated it can also be used in the 
postoperative phase (e.g. after hypothermic perfusion) or to  visualize atrophic 
processes.

5. Renal scintigraphy can be the examination of choice for detecting renal 
processes in children, since, because of the short half-life of technetium , they 
are exposed only to  an insignificant am ount of radiation [14, 26].

6. Differentiation of pyelonephritic atrophic kidney and other morpholog­
ical disorders may pose great difficulties. In  these cases other da ta  or exam ­
inations (e.g. ultrasonographic angiography) available for the clinician may 
contribute to forming the final diagnosis [2, 3, 5, 6, 9, 12, 14, 16, 17, 18, 20, 21, 
24, 28].

7. I t  cannot be ignored th a t  the examination does not require special 
preparations and is, a t the same time, free of complications [13, 14]. Conse­
quently, it perfectly meets the requirements of control examinations which is of 
particular importance in patien t care. I t  is a t present beyond the scope of this 
paper to  evaluate this procedure also from the point of view of nephrological 
care. I t  is to be noted, however, th a t kidney scintigraphy made by the gamma 
camera has a great share in the diagnostic activity of nephrological centres.

8. I t  is not indifferent either tha t, with a meticulously planned laboratory 
work, the costs involved are lower than  those of excretory urography.

9. Finally, it  should be mentioned that, in case if excretory urography 
cannot be performed, kidney scintigraphy is the method of choice without risk.

Our favourable experiences are supported by the sensitivity and speci­
ficity results based on our own material which are in concert with data  in the 
international literature.

Non-invasive procedures in the up-to-date diagnostics have undergone a 
promising development. I t  should, however, be pointed out th a t this diagnostic 
trend also requires further differential diagnostic examinations made by u ltra ­
sonography. If  even this does not help in clarifying the change, renal angiog­
raphy may be of possible diagnostic value.
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Since in the recent years the num ber of gam m a cameras has considerably 
increased in H ungary (it should be stressed th a t up-to-date cameras are m anu­
factured in Hungary), we believe th a t our favourable experiences may contri­
bute to the more extensive use in urological diagnostics of kidney scintigraphy 
by the gamma camera.
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Die Nierenszintigraphie in der Diagnostik der urologischen Nierenkrankheiten
M. G e r v a i n , B .  Á d á m , J .  L á n g  u n d  L .  C s e r n a y

B e ric h te t w ird  ü b e r die E rfa h ru n g e n  m it bei 227, a n  urologischen N ie ren k ran k h e i­
te n  le idenden , m it d iagnostischem  Z w eck d u rch g e fü h rten  256 N ierensz in tig raph ien . 
A nsch ließend  w erden  die H a u p tr ic h tu n g e n  d e r im  L au fe  d e r le tz ten  Ja h re  in  d e r N u k lear- 
m edizin  e rre ic h te n  E n tw ick lung  gesch ildert.

M it H ilfe  d e r O p era tio n sd a ten  u n d  der h is to log ischen  B efunde w urden  die Sensiti- 
v i tä t  (93% ) u n d  d ie  Spezifiz itä t (8 6 % ) d e r  U n te rsu ch u n g  b estim m t. I n  der E rre ic h u n g  der 
au ch  in  in te rn a tio n a le m  V ergleich befried igenden  E rg eb n isse  is t der aus m eh re ren  R ic h ­
tu n g en , m it  m o d ern en  R ad io p h a rm a k a  d u rch g e fü h rten  U n te rsu ch u n g stech n ik  eine b e ­
sondere B ed eu tu n g  beizum essen.

D ie Z u sam m en arb e it der F ac h le u te  d e r  N uk lea rm ed iz in  und  der U ro logen  b ie te t 
eine H ilfe  zu r  A usw ah l der im  gegebenen  F a ll am  b es ten  geeignetsten  U n te rsu c h u n g s­
m ethode  (dynam ische , s ta tische  U n te rsuchung ).

Schließlich  fin d en  die sich a u f  d en  d iagnostischen  W e rt des U n te rsu ch u n g sv e rfah ­
rens bei u ro log ischen  N ie ren k ran k h e iten  beziehenden D a te n  an h an d  des S c h rif ttu m s  un d  
d e r eigenen E rfa h ru n g e n  eine B esprechung .

Сцинтиграфия почек в диагностике урологических 
почечных болезней

М . Г Е Р В А Й Н , Э. А Д А М , Я .  Л А Н Г  и  Л .  Ч Е Р Н А И

Авторы делятся опытом применения сцинтиграфии почек в диагностике урологи­
ческих почечных заболеваний. Ими было произведено 256 сцинтиграфических исследо­
ваний у 227 больных. В статье кратко описываются главные направления прогресса, 
достигнутого в ядерной медицине за последние годы.

С помощью операционных регультатов и данных гистологических анализов они 
определяли чувствительность (93%) и специфичность (86%) данного метода исследования. 
Авторы подчеркивают значение техники исследования, проводимого из разных напра­
влений, с современными радиофармаконами, в достижении благоприятных — даже по 
сравнению с международными данными — результатов.

На основании собственного опыта и литературных данных авторы обобщают 
диагностическое значение этого метода для выявления урологических почечных заболе­
ваний и для их контроля.
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SURGERY OF THE NEUROGENIC BLADDER

by P. Magasi

In English. 1982. 148 pages. 88 figures. 18 tables. 17x25  cm. Hardcover $18.00/DM  45,—
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In developed countries the number of traffic and road accidents is steadily increasing. 
As a consequence, in most countries 30 — 40 inhabitants in every million become 
paraplegic each year. In some of these cases micturition becomes paralyzed which may 
lead to the infection and finally to the deterioration of the kidneys. Therefore, the 
restoration of bladder function proves to be the most important, even by surgical 
means, if necessary.
Professor Magasi is dealing with the diagnostic problems of neurogenic bladder and its 
appropriate treatment. A separate chapter is devoted to the problems of electrically 
induced micturition and the possibilities of pacemaker implantation. The author’s 
endeavour is to release the bedridden patient from catheter usage and from its most 
dangerous consequence: the urinary infection.

From the of contents of the book

A n a to m y an d  P h ysio logy: Delimitation of the bladder neck from the bladder — 
Embryology of the bladder — Structure of the bladder and bladder neck — Inner­
vation of the bladder and bladder neck — Peripheral innervation of the bladder 
and bladder neck
E xperim en ta l an d  C linical O b serva tio n s: Continence — Initiation of voiding — 
Factors maintaining micturition — Pathological function of the bladder and bladder 
neck — Diagnosis of bladder dysfunction — Restoration of bladder function — 
Reconstitution of the bladder wall — Repair of the bladder wall with intestinal flap
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by E. MlRISZLAI

In English. 1983. 134 pages. 77 figures. 15 tables. 14X 21 cm. Hardcover $9.50/DM 22.—
ISBN 963 05 3153 4

This book deals with the perilymphatic system, playing an important role in the 
clinical and experimental aspects of the inner ear, and the hearing impairments 
related to it. The physical and chemical characteristics of the fluids of the inner ear 
are reviewed and compared with those of the blood and the cerebrospinal fluid. The 
different views on the secretion of the inner ear and extracranial fluid spaces, are 
discussed. The factors leading to the changes in the pressure of the perilymphatic 
system and their effects upon hearing, both under experimental and clinical circum­
stances, are revealed in detail. Two new clinical entities, the perilymphatic fistala and 
round window membrane ruptures are surveyed. The clinical and experimental 
studies presented by the author contribute to a deeper understanding of conditions 
accompanied by the severe alteration of inner ear function, such as hearing impair­
ment and vestibular function.
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Proceedings oj the 7th Congress of the Hungarian Paediatric 
Surgeons, Budapest, August 25-28, 1982

edited by 

T. V er ebély

In  English. 1983. X II  +  332 pages. 136 figures. 24 tables. 1 7 x 2 5  cm 
H ardcover $36.00/DM 8 5 , -  ISBN 963 05 3392 8

Four main topics were dealt w ith a t the Conference attended by paediatric 
surgeons from m any countries of Europe and from overseas. Papers in the first 
section deal w ith special diagnostic examinations in paediatric surgery. The 
second topic, errors and mistakes in childhood traumatology, was chosen be­
cause in the last decades fatalities resulting from traum a have become the  most 
frequent cause of death in the affluent countries. The third domain, relating to 
the surgical conditions of neonates leading to respiratory syndromes, was 
necessitated on account of recent improvements in the therapy of these cases. 
The fourth section includes freely chosen topics in connection with paediatric 
surgery.
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In  English. 1984. XV +  358 pages, 31 figures, 123 tab les. 17x25  cm.
H ardback. $ 29.00/DM 6 9 , - /£  17.40 
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Congenital abnormalities represent a major problem  both from a medical and 
a social point of view. The nine most common isolated congenital abnormalities 
in Hungary, accounting for about 60% of all congenital abnormalities have been 
studied. The birth prevalence of these malformations was determined in the 
same population by using identical methods. Complex epidemiological, tera- 
tological and genetic examinations were also carried out. A fundamental 
sim ilarity was found in the aetiology of the diseases studied. The twin and 
family studies unequivocally verified heredity while the epidemiological and 
teratological examinations confirmed the role of the environment factors. 
Special computer programmes proved the validity  of the multifactorial thres­
hold model, and the recurrence risk, so essential in genetic counselling, could be 
determined as well. The data relating to first-degree relatives provided a 
comprehensive picture of the isolated common congenital abnormalities in 
Hungary, serving at the same time as a basis for research in other countries.
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Primary Ureteral Tumours
Magdolna  H e g e d ű s , L. Somogyi and L. P ólyák

D e p a r tm e n t o f U ro logy , Pécs U n iv e rs ity  M edical School,
H -7621 Pécs, M unkácsy  M. u . 2, H u n g a ry

(R eceived  10 A pril, 1984)

T he a u th o rs  re p o r t  on  th e  clinical p ic tu re , d iagnostics  an d  th e ra p y  o f  
u re te ra l tu m o u rs  in  4 p a tie n ts . T he m ost im p o rta n t sy m p to m s a re  h a e m a tu ria  
an d  pa in . O f th e  d iagnostic  possib ilities re tro g ra d e  u re te ro g ra p h y  is th e  m o s t 
significant. T h e ir  ow n surg ical so lu tion  w as u re te ro n e p h re c to m y  w ith  excision o f 
th e  orifice. A lso th e  conserva tive  th e ra p e u tic  m easu res  w ere  su rveyed . T he p o s t­
opera tive  co n tro l fo r d e tec tin g  e a rly  recu rrences is considered  im p o rtan t.

Introduction

D e s p ite  the advancement of diagnostic methods, prim ary uretera 
tumours belong to  those which are difficult to  diagnose preoperatively. The 
number of patients w ith tumours of the ureter reported so far ranges between 
700 and 1000 [1, 2, 10]. In  the Hungarian medical literature 55 cases are 
known.

Clinical Picture, Patient Material

Tumours of the ureter occur twice as frequently in men than in women 
mostly over 60 years of age [10]. Sixty-three percent is located in the lower 
third, 22% in the  middle and 15% in the upper th ird  of the ureter [9]. H is­
tologically the tum ours are m ost often of epithelial origin, the so-called 
transient-cell tum ours. Less frequently occurring epithelial tumours are adeno­
carcinoma and planocellular carcinoma. Connective tissue tumours appear less 
often and they are benign as e.g. fibroma, lipoma, haemangioma or their 
mixed forms. A fairly rare form of malignant tum ours is sarcoma [4, 6, 8, 12].

The main sym ptom  of the disease is haem aturia occurring in 70 to 90% 
of the cases. H aem aturia can be of various degrees ranging from microscopic 
to one with a massively bloody urine. I t  often occurs th a t  the first episode of 
haematuria can even be followed by a half-year complaint-free period. Pain 
appears more rarely and is never of colic nature. The patients present in 
general with a dull pain in the flank. Of the ureteral tum ours only the malig­
nant, infiltrating tum ours can be palpated in the advanced stage. Tumours 
harboured in the region of the pelvis can rarely be recognized either by vaginal 
or rectal examination [5]. The kidney can be palpated on development of 
hydronephrosis.

1* Acta Chirurgica Hungarica 26, 1985 
Akadémiai Kiadó, Budapest
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T a b l e  I

The clinical data

P a t i e n t H a e m a t u r i a P a i n
P a l p a ­
b i l i t y C y s t o s c o p y I . v .  u r o g r a p h y

T. A. male 
aged 03

macro­
scopic

— — bleeding 
on left 
side

silent, atrophic kidney on 
left side

B. J . male 
aged 59

negative nephrosis on left side, 
ureter d ilated to lum bo­
sacral space

I. A. female 
aged 56

macro­
scopic

dull peri­
renal pain

— negative on left side, no detectable 
excretion

T. M. male 
aged 61

m acro­
scopic

negative prehydronephrosis on left 
side, ureteral filling de­
fect

The first radiological examination is intravenous urography. On the basis 
of urograms, no unanimous diagnosis can be formed. I t  reveals most frequently 
the  dilatation of the pelvic cavity  and th a t of the area over the ureteral 
tum ours. In  advanced cases the pelvic cavity is hydronephrotically dilated.

Retrograde ureterography is the  most im portant in establishing the 
diagnosis [7]. On touching the tum our bleeding may occur while introducing 
the  ureteral catheter (Chevassu-Mock sign). Here, the catheter is caught on 
the  tum our elastically but, in general, it  can be introduced over the involved 
region. The ureteral catheter leads off clear urine from above the  region of the 
tum our (Marion sign). Filled from below the affected part, the lower contour 
of the  tumour is delineated which is crescent or goblet shaped [15]. Filled by 
the  catheter introduced over the tum our, its form and size are revealed. 
A filling defect corresponding to  the tum our is seen. The regions of the ureter 
over and below the tum our are also dilated, the proximal dilatation is called 
Chaul’s bell, the distal dilatation is known as the Bergman sign. Differential 
diagnostically, the following changes should be considered. Uric acid calculi, 
a ir or blood clots are delineated as filling defects [15]. Their contour can, in 
every case, be differentiated from the  ureteral wall. The ureteral wall is never 
dem onstrated a t the  site of origin of the  tumour. Cystic ureteritis involves, in 
the  m ajority of cases, larger portions of the ureter, it  is m ultiple in occurrence 
and is often associated w ith cystic pyelitis. Forming the diagnosis the very 
rare ureteral endometriosis cannot be disregarded. In  infiltrating ureteral 
tumours, the contour is ragged and uneven corresponding to  the size of the 
involved area. Here, too, the dilatation before and behind the tum our are 
useful diagnostic signs. If the lumen of the ureter is obstructed by the in­
filtrating tumour, the  cranial margin of the change can be established by 
percutaneous transrenal ureterography.

Acta Chirurgica Hangar ica 26, 1985
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of the patients

R e t r o g r a d e  u r e t e r o g r a p h y

C h e y a s s u -  C h a u l - b e l l  B e r g m a n - s i g n
s ig n

F i l l i n g  d e f e c t C o m m e n t

— — — ragged contour on 8  cm angiography cause, of 
bleeding no t clarified

— not evalu­
able

not evalu­
able

no t evaluable exam ination due to great 
weight loss

— — — ragged contour on 2  cm ultrasound negative

— — dilatation  of 5 cm w ith 
inhomogeneous filling 
defect

febrile occlusion due to 
stone 2  years earlier

Angiography has not come up to  expectations in aiding the diagnosis of 
ureteral tumours. I t  provides information of diagnostic value only in case of 
extensive tumours [13]. Ultrasound and computed tomography do not convey 
diagnostic information.

Earlier, ureteronephrectomy was the exclusive m ethod of choice in tre a t­
ing prim ary ureteral tumours. This implied the removal of the intram ural 
ureteral segment together with the orifice by using the so-called sleeve tech­
nique [3]. At the end of the sixties, a change of a ttitudes occurred primarily 
as to the surgical solution of distal ureteral tum ours [11, 13]. The recognition 
th a t ureteral tumours, similar to bladder tumours, often appear in the form 
of diffuse urothelial involvement concomitant w ith possible m alignant trans­
formation in the contralateral ureter and in the renal pelvis, has lead to the 
extensive use of conservative, organ-preserving operative solutions, which we 
ourselves do not reject. I t  can be accepted as a general view th a t conservative 
operations should be made in histologically or clinically favourable cases. The 
absolute indication of organ-preserving operations are ureter tumours associat-

T a b l e  I I

Histopathological results

N a m e O p e r a t i o n H i s t o l o g y

T. A. ureteronephrectom y of le ft side uroepithelial carcinoma 
(Fig. 3)

B. J. ureteronephrectom y of le ft side uroepithelial carcinoma
I. A. ureteronephrectom y of le ft side uroepithelial carcinoma
T. M. ureteronephrectom y of le ft side ureteral papilloma

Acta Chirurgien Hungarica 26, 1985
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F ig . I . Inhom ogeneous, rag g ed  filling d e fec t a long  an  a b o u t 8  cm -long seg m en t o f  th e
le ft u re te r

ed w ith functional or morphological solitary kidneys, renal failure, bilateral 
ureteral or pelvic tum ours. Conditions of the operation should be an anatom i­
cally and functionally normal kidney, in tact ureter (colour, vascularization, 
blood supply), lack of regional lymph node métastasés. Surgical solutions are: 
ureteral resection (1 cm both distally and proximally from the tum our in the 
in tac t tissue) followed by end-to-end anastomosis, oval ureteral resection, 
ureterocystostomy, with Boari-type reconstructive operation, ureterocystone- 
ostom y with creation of bladder horn, ureterocutaneostomy.

In the period between 1982 and 1983, 4 patients with tum our of the 
ureter were treated a t our clinic. The relevant da ta  of their diseases and 
operations are summarized in Tables I  and I I  and Figs 1 and 2.

Aria Chirurgien Hungarica 26, 1685
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Discussion

Surveying the data  of our patients, the most frequent symptom was 
haematuria. Only one patient complained about pain. In  one patient the  
tum our developed without symptoms.
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in  th e  le f t  ureter
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Of the radiological studies, retrograde ureterography was the most 
im portant. I t  was the shape of the filling defect which led us, in each case, to 
form the correct diagnosis. The Chevassu-Mock sign was positive in none of 
the  cases. Neither the  Chaul bell nor the  Bergman sign appeared in any of 
the  patients. The tum ours were located in the distal ureteral third.

Organ-preserving operation could not be performed in either of the cases. 
The contraindications were prehydronephrosis in two patients, atrophic kidney 
in one case, and a tum our deeply invading the ureteral wall and palpable 
lym ph nodes in another case.

Dissecting the surgical preparate of T. M. (patient No. 4), a black stone, 
the  size of a pepper, was the  accessory finding in the tumorous ureter (Fig. 4). 
Ureteronephrectom y was always m ade by removing both the intramural 
ureteral segment and the  orifice.

F ig . 3. D issected  su rg ica l p rep a ra te  o f  T . A.
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F ig . 4. D issected u re te r  o f T. M. T he  a rro w  po in ts  to  th e  s to n e  ad jac en t to  th e  tu m o u r

Monitoring the patients w ith ureteral tum ours is very im portant for 
detecting the potential early recurrences in the bladder or on the contra­
lateral side. Our patients underwent half-yearly intravenous urography, cysto­
scopy and cytological examinations of the urine. All four patients have been 
free of complaints and recurrences for 0.5 to 2.0 years.
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Primäre Ureterentumorcn

M. H e g e d ű s ,  L. S o m o g y i  u n d  L . P ó l y á k

Im  Z usam m enhang  m it  4 U re te ren tu m o r-F ä llen  w erden  K lin ik , D iag n o stik  und  
T h e ra p ie  des patho log ischen  P rozesses e r lä u te r t.  D ie L eitsym p tom e sind  H ä m a tu r ie  und  
S chm erzen . U n te r den  d iag n o stisch en  M öglichkeiten  h a t  sich die re tro g ra d e  U retero- 
g ra p h ie  am  besten  b ew äh rt. I n  d e r Folge fin d en  einerse its  die eigene O perationslösung  
—  U re te ro n ep h rek to m ie  in  K o m b in a tio n  m it d e r  E xzision  d e r E in m ü n d u n g  —  a n d e r­
se its  a u c h  die k o n se rv a tiv e n  M öglichkeiten eine B esprechung . Im  In te resse  d e r F rü h ­
d iag n o se  even tue ller R ez id iv e  is t  die regelm äßige p o sto p e ra tiv e  K o n tro lle  d e r  P a tien ten  
v o n  aussch laggebender B ed eu tu n g .

Первичные опухоли мочеточника

М . Х Е Г Е Д Ю Ш ,  Л .  Ш О М О Д Ь И  и  Л .  П О Й А К

В связи с наблюдением 4 больных с опухолью мочеточника авторы знакомят с клини­
кой, диагностикой и терапией этого заболевания. Ведущими симптомами являю тся гема­
тури я и боль. Среди диагностических возможностей самая существенная — ретроградная 
уретерография. Разработанное авторами оперативное вмешательство - уретеро-нефрек- 
томия с иссечением устья. Они знакомят такж е с возможностями консерватиного лечения. 
С целью  раннего обнаруж ения рецидивов считают важным моментом постоперативный 
контроль больных.
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Cryocaustics in View of the Complications
Zs. S im o n  and  J. K o v á c s

D e p a rtm e n t o f  U rology, P o s tg ra d u a te  M edical In s ti tu te ,
H -I389  B u d ap es t, Szabolcs u . 36, P .O .B ox 112, H u n g a ry

(R eceived 8 M ay, 1984)

The a u th o rs  com pared  th e  com plications o f  cry o cau stic  op e ra tio n s in 
hy p erp lastic  p a tie n ts  w ith  those  o f  tran sv esica l p ro s ta te c to m y , T U R  a n d  o f  c ry o ­
su rg ica l p rocedu res. T hey  have fo u n d  th a t ,  considering  its  com plications, c ry o ­
caustics is th e  in te rv e n tio n  in cu rrin g  th e  sm allest r isk  to  p a tie n ts  o f  b ad  general 
condition .

C ryocaustic  operations have been performed since 1977 a t the Depart­
ment of Urology of the  Postgraduate Medical In stitu te , Budapest. Trans­
ureth ral cryocaustics, as an improved m ethod of cryosurgery, was first applied 
in urological practice in Hungary by  Magasi [5]. Reports on the results of 
the  new procedure and on our experiences have appeared earlier [6, 7].

The procedure for the release of urinary retention due to  prostatic hyper­
plasia performed as a palliative operation has so far been made in 400 patients. 
The intervention succeeded in 81% of them. Cryocaustics was performed in 
patients with a general condition, i.e. advanced age, previous or associated 
diseases, contraindicating transvesical prostatectom y or TUR.

As after each surgical intervention, complications m ay develop also 
after transurethral cryocaustics which may largely influence the success of 
operations as well as, the time of recovery and may impose more strain on 
the  patient. Since the  cryocaustic operation does not impose a great strain 
on the  patient, it is prim arily the complications which involve a risk to an 
undisturbed recovery.

Surveying the complications of cryocaustic operations in patients with 
hyperplasia of the prostate, their complications were compared with those of 
transvesical prostatectom y, TUR and with those of traditional cryosurgical 
procedures.

The complications of our cryocaustic operations were divided into three 
groups. Intraoperative, early and late  postoperative complications were dis­
tinguished. Early complications were found to be those developing within 
8 days. In  the early phase complications developed in 42 cases (10.5%) later 
in 26 cases (6.5%; Table I).
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Table I

C o m p l i c a t io n s  o f  c r y o c a u s t ic s  i n  4 0 0  o p e r a t io n s

Complications No. of 
patients %

Intra- u re th ra l perforation 1 0.25
opera- urethral-anal perforation 1 0.25
tive bladder perforation 2 0.5

Early bleeding 2 0.5
acute pyelonephritis 16 4.0
acute epididym itis 8 2.0
acute prostatitis 6 1.5
paraure th ra l abscess l 0.25
urethrocutaneous fistula 1 0.25
penoscrotal oedema 9 2.25
urosepsis 1 0.25

Late acute pyelonephritis 9 2.25
acute epididymitis 5 1.25
acute prostatitis 3 0.75
u reth ra l stric tu re 2 0.5
incontinence 0 0.0
necrotic tissue in bladder 3 0 .75
bladder calculus 4 1.0
m ortality 6 1.5

Intraoperative Complications

a. Urethral perforation (0.2%)

I t  occurred in one case while the probe being introduced perforated 
the  membranous part of the urethra.

b. Urethral-anal pterforation (0.2%)

This complication developed in one case as a result of careless introduc­
tion of the probe.

c. Bladder perforation (0.5%)

During two operations, the posterior wall of the bladder was perforated 
and frozen as a result of incorrect insertion of the probe and inadequate filling 
of the  bladder.
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Early Complications

a. Bleeding (0.5%)

Copious bleeding from the  urethra was observed preoperatively only in 
two cases. In  21 patients (5.25%), while the bladder was rinsed after removal 
of the probe and the insertion of the catheter, the eluent contained blood. 
This mild haem aturia did stop, however, in each case on the very day of 
operation. Due to  intensive bleeding, transfusion had to  be applied in one case.

b. Acute pyelonephritis (4%)

In  the early postoperative phase this complication developed in 16 
patients. In  11 cases clogging of the catheter preceded the onset of ascending 
pyelonephritis.

c. Acute epididymitis (2%)

This complication occurred in 8 patients in the early phase. In  patients 
having undergone vasectomy preoperatively epididymitis developed in 1.2% 
(in two out of 164 patients). In  patients with no vasectomy (263 patients) it 
did in 2.5% (6 patients) of the  cases.

d. Acute prostatitis (1.5%)

Acute inflammation of the  prostate developed in 6 cases exclusively in 
patients who had not previously undergone vasectomy.

e. Paraurethral abscess (0.25%)

I t  occurred in the early postoperative phase in one case. Prior to  admis­
sion the patient had no indwelling catheter.

/. Urethrocutaneous fistula (0.25%)

It developed as a consequence of the freezing of the membranous part 
of the urethra.

g. Penoscrotal oedema (2.25%)

I t  was observed in 9 patients preoperatively. The oedema due to freezing 
of the distal portion of the u reth ra  disappeared in some days.
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h. Urosepsis (0.25%)

After cryocaustics i t  developed in one case as a sequel of urethral per­
foration.

Late Complications

a. Acute pyelonephritis (2.2%)

Ascending pyelonephritis following the removal of the catheter was found 
in 9 cases.

b. Acute epididymitis (1.2%)

I t  developed as a late complication in 5 patients who had previously 
not undergone vasectomy.

c. Acute prostatitis (0.75%)

I t  developed in 3 cases after removal of the catheter.

d. Urethral stricture (0.5%)

I t  was found in 2 cases after an urethral injury suffered during insertion 
of the  probe.

e. Necrosed tissue debris in the bladder (0.75%)

The necrosed detached tissue fragments produced m icturition disorder 
in 3 patients.

/. Bladder calculus (1%)

I t  occurred in 4 patients preoperatively. According to the calculus anal­
ysis, after transurethral removal, the  stone developed as a result of incrusta­
tion  of the necrosed tissue trapped in the bladder.

Mortality (1.5%)

Intraoperatively there were no deaths. In the postoperative phase a 
to ta l of 6 patients were lost. In  two cases intraoperative bladder perforation 
occurred after detection of which surgical reconstruction was made. Death of 
a patient was due to  circulatory failure, and of another, to general peritonitis.
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One patient died of myocardial infarction. In  one patien t paraurethral abscess, 
then urethroscrotal fistula developed postoperatively. D eath occurred due to 
circulatory failure. Two patients died of acute cardiac failure.

Discussion

Of the factors influencing the development of postoperative complica­
tions, the importance of vasectomy indicates th a t in the group where pre- 
operatively bilateral vasectomy had not been performed, acute epididymitis 
was an associated complication three times more frequently (3.7% : 1.2%).

Despite the aimed antibiotic treatm ent, acute pyelonephritis occurred as 
an early and late complication in 15 and 13%, respectively, in patients with 
preoperative chronic pyelonephritis, while it  developed in 4 and 2.2%, respec­
tively of all patients. A t the  same tim e, in case of postoperative complications, 
31%  of the patients had a history of chronic pyelonephritis and 44% of 
cardiac and circulatory failure, respectively.

Because of the age, general sta te  and associated diseases of the  patients, 
their m ortality rate, too, was high. W ithin half a year 16 patients (4%), 
w ithin one year 20 patients (5%), and within 2 years 52 patients died. Hence, 
two years postoperatively only 78% of the patients survived.

To what extent does cryocaustics incur a smaller risk to prostatic hyper­
plasia patients than does transvesical prostatectom y or transurethral resection ?

Magasi et al. [8, 9] as well as Yegh [20] surveyed and analysed the 
results and postoperative complications of transvesical prostatectom ies based 
on 750 cases performed a t our clinic (Table II).

Comparison of d a ta  reveals th a t the mean age of patients is lower by 
10 years than  of those who had undergone cryocaustic operation. Only 10% 
of patients belonged to  the age group over 75 years, while in case of cryo­
caustics 47.4% did. The postoperative care was, on an average, three days 
longer than after cryocaustics. These da ta  deserve a tten tion  because in patients 
having undergone a cryocaustic operation various previous and associated 
diseases were also observed, while only 20% of prostatectom ized patients 
were found to  have such diseases (in the age group of 70 to  80 years 42%).

During cryocaustic operations intraoperative haemorrhage was not 
observed. During prostatectom y 8%  of the patients received transfusions 
intraoperatively. After cryocaustics, copious bleeding occurred in 0.5% of the 
patients, while after prostatectom y in 2%.

Of the postoperative complications pyelonephritis and epididymitis 
occurred in similar proportion. A t the same time, urinary fistula developed 14, 
bladder calculus 5 and urethral stricture 6 times as frequently as after tran s­
vesical prostatectomy.
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Incontinence and thromboembolic complications were not found after 
cryocaustic operations. Despite early mobilization and antibiotic therapy, 
pneumonia cases were th ree tim es more frequent after cryocaustics. The dura­
tion  of the operation was one-third of th a t of prostatectom y.

T a b l e  I I

C o m p a r iso n  o f cryocaustics a n d  pro sta tec to m y  based  
o n  com plica tions

C r y o c a u s t ic s  
n  =  4 0 0

T r a n s v e s ic a l  
p r o s t a te c t o m y  

n — 7 5 0

Average age, years 74.8 64.5
Duration of postoperative care, days 14.6 11.8
Average duration  of operation, minutes 10 35
Presence of associated disease, % 100 2 0

Copious bleeding (intraoperatively), % 0 8

Copius bleeding (postoperatively), % 0.5 2

Reoperation, % 0.9 1
Acute pyelonephritis, % 6 . 2 7
Acute epididym itis, % 3.2 2

U rinary fistula, % 0 . 2 2 . 6

Bladder calculus (incrustate), % 1.7 4.9
U rethral stricture, % 0.5 2.9
Incontinence, % 0 1
Thrombosis, embolism, % 0 0 . 2

Pneumonia, % 2.5 0.9
Postoperative m orta lity , % 1.5 0.5

T a b l e  I I I

C o m p a r iso n  o f the co m p lica tio n s o f cryocaustics  
a n d  p ro s ta tec to m ies  p erform ed  i n  p a tie n ts  over 75 yea rs

C r y o c a u s t ic s  
n = 4 0 0

T r a n s v e s i c a l  
p r o s t a t e c t o  m y  

n = 140

Preopera- average age, years 74.8 79
tive data complete u rinary  retention, % 72 55

pyuria, % 93 65
presence of associated disease, % 100 100

Complica- bleeding, % 0.5 18.5
tions secondary exploration, % 0.9 3.6

acute pyelonephritis, % 6.2 10.7
urinary  fistu la, % 0.2 20.9
incontinence, % 0 5
throm bosis, embolism, % 0 2.8
postoperative m ortality, % 1.5 5.7

Postopera­
tive data

average tim e of postoperative use of 
ca the ter, days 8 14

average tim e of postoperative care, 
days 14.5 29
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The ratio  of postoperative m ortality after cryocaustics was higher. This 
was due to  th a t  this operative procedure is exclusively performed in the  so- 
called risk patients for whom appearance of even a banal postoperative 
complication m ay easily be fatal.

Balogh et al. [1] reported in 1980 on their experiences on the  tran s­
vesical postatectomies of patients over 75 years. Considering the age and 
associated diseases of patient groups exposed to  the same risks, the  results 
and complications of the two types of procedures can be realistically com­
pared (Table III).

In view of this, it can be stated th a t postoperative complications occurred 
eight tim es as frequently as after cryocaustics with an almost four times 
higher m ortality  rate. Postoperative use of a catheter and postoperative hos­
pital care took, on an average, double the tim e than  after cryocaustics.

On the  basis of da ta  it can be established th a t transurethral cryo­
caustics, an operation associated with less complications and making possible 
a more rapid recovery, imposes considerably less strain on aged patients of a 
bad general condition than does transvesical prostatectom y.

Another known and extensively applied m ethod of treating prostatic 
hyperplasia is transurethral resection (TUR). Its  field of indication and the 
associated complications are well known. By employing the procedure w ith an 
adequate practice, the hyperplastic tissue can also be removed transurethrally. 
I t  can, however, be performed as a palliative operation for decreasing com­
plaints of m icturition and of urinary retention in aged, weakened patients [15]. 
At the same time, Mauermayer [11] looks upon the individual forms of cardio­
vascular diseases, bronchial asthm a, emphysema, the  more severe forms of 
diabetes mellitus, clotting disturbances and generalized atherosclerosis, as 
relative contraindications of this operation. According to  him, cerebrovascular 
diseases represent an absolute contraindication of the operation because of 
the frequency of postoperative problems and of a lack of cooperation.

In  addition to the resection syndrome, the most im portant complica­
tions associated with TUR are intra- and postoperative haemorrhage, bladder 
or capsular perforation, postoperative infections, i.e. pyelonephritis, epididy­
mitis and sepsis, and stricture and incontinence.

Compared with the data  of Magasi [10], Kisbenedek [3], Tóth [19], 
Melchior e t al. [12], Steffens [17], a part of the complications occur in an 
approxim ately identical proportion with the same m ortality  rate after cryo­
caustics and TU R, respectively (Table IV).

The difference lies mainly in the frequency of intra- and postoperative 
haemorrhage, stricture and of incontinence. According to  the data of Nesbit 
and Conger [14], the average blood loss during TU R is 169 ml, according to 
Tóth [19]. it  is 157 ml. Melchior e t al. [12] found th a t 25% of the patients 
should receive transfusion during, and immediately after, operation. L ate
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Table IV

C o m p a riso n  o f the c o m p lica tio n s  
o f cryocaustics a n d  T U R

Complications
Cryocaustics TUR

%

Postoperative bleeding 0.6 2 -  5
B ladder perforation 0.6 1 -  5
Acute pyelonephritis 0.2 4 -1 0
Acute epididym itis 3.2 2 -  3
Sepsis 0 .25 1 -  2
U reth ra l stricture 0 .5 4 -  5
Incontinence 0 1 -  6
M ortality 1.6 1 -  3

postoperative bleeding after TUR due to a detached thrombus was observed 
by  Melchior e t al. [12] in 2.3%, by Steffens [17] in 2.2%, and by Tóth [19] 
in 6.2%  of the cases.

In  case of cryocaustics, there was no intraoperative haemorrhage. A more 
profuse bleeding occurred in two cases (0.5%) after operation. In  one case 
infusion had to be administered. Acute blood loss is badly endured by aged, 
atherosclerotic patients of a bad general condition even on receiving im ­
m ediate transfusions. The change of the circulating blood, the transitional 
relative lack of oxygen imposes a great strain . I t  may induce mental con­
fusion and collapse postoperatively, therefore in cases like th a t cryocaustics, 
as an operation w ithout blood loss and w ith less strain, is more suitable for 
securing micturition.

I t  was studied to  what extent cryocaustics means a step forward and 
w hat its advantages are as opposed to the traditional cryosurgical operation. 
Comparison of the two m ethods was made on the  basis of the work of Lutzeyer 
and Lymbeopulos [4] on their 374 cryosurgical results and complications. They 
performed the operation only in prostatic hyperplasia patients of a bad general 
condition as a palliative operation for securing micturition.

The refrigeration tim e was on an average 3 to 7 minutes a t tem peratures 
of —160 to —180 °C in both procedures. In  case of the traditional method, 
following refrigeration, the probe was removed, cooled down to  body tem ­
perature, while in case of the cryocaustic m ethod, it was first warmed for one 
m inute to -|- 200 °C. The indwelling catheter inserted postoperatively could be 
removed following the  cryosurgical procedure, after 28 to 56, while after cryo­
caustics after 8 days. According to the data , both operative procedures were 
successful in equal proportions. On assessment, it should be considered th a t 
this result was achieved only 2 to 4 months after the traditional cryosurgical 
procedure as a result of the slow detachm ent of necrotic tissues. Postoperative
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hospital care took an accordingly longer tim e—as reported by Lutzeyer and 
Lymbeopulos [4], it  took 23 days.

For a more rapid removal of necrotic tissue after the traditional opera­
tions Rouvalis [16] and Jordan and Friedler [2] recommend the performance 
of transurethral resection. Time of postoperative hospital care can thus be 
decreased and the  risk of haemorrhage is lower. At the same time, a second 
operation performed within a short tim e imposes an additional strain and risk 
on aged patients of a bad general condition.

Complications of traditional cryosurgery and cryocaustics are sum ­
marized in Table V.

Comparing them, the first striking difference appeared in the ratio  of 
postoperative haemorrhage. This is due to  the fact tha t, after cryocaustics, 
as a result of thermocoagulation, there is no secondary bleeding which occurs 
tem porarily in one-third of the patients after the traditional cryosurgical 
methods. Inflam m atory complications occur in a larger proportion after the 
trad itional cryosurgical procedures. In  patients with a largely infected urine, 
the slow detachm ent and prolonged discharge of necrotic tissues, the prolonged 
postoperative use of a catheter, and transitional disturbances due to impeded 
insertion of the  catheter promote the development of ascending pyelonephritis. 
The greater frequency of epididymitis can be ascribed to the fact th a t  vasec­
tom y was not performed before a cryosurgical operation. This complication 
occurred in alm ost 1.2% of our vasectomized patients.

T a b l e  V

C o m p lica tio n s o f cryocaustic s a n d  o f tra d itio n a l cryosurgery

Cryocaustics Cryosurgery
C o m p lic a tio n s

n = 4 00 L u tz e y e r  
я  = 392

S c h m id t  
H a s c h e k  
n = 374

U reth ra l or bladder perforation, % 0.9 0.25
Bleeding, % 0.5 29.0 29
A cute pyelonephritis, % 0.2 8.4 15
A cute epididym itis, % 3.2 5.0 9
A cute prostatitis, % 2 .2 0.25 —
P arau re th ra l abscess, % 0.25 0.5 1
U rethrocutaneous fistula, % 0.25 0.75 0.20
Penoscrotal oedema, % 2 .2 — —

Urosepsis, % 0.25 0.5 0.3
U rethral stricture, % 0.5 2.2 0.7
Incontinence, % — 3.0 3.2
B ladder calculus (incrustated necrotic 

tissue), % 1.7 3 13
M ortality, % 1.5 1.87 3.58
Postoperative use of catheter, days 8 4 2 -5 0 2 8 -4 2
Successful operation, % 81 70 80
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The incrustated, necrotic debris having entered the bladder and bladder 
calculus had to be rem oved in 3 to 13% after traditional cryosurgical opera­
tions. Similar complication developed only in 1.7% of our cases, because by 
using this method, the necrosed tissues become detached as a result of refrigera­
tion, and are elim inated more easily, through the catheter. Since the tim e of 
postoperative use of the  catheter is shorter, spontaneous micturition starts 
earlier, too, than after th e  traditional cryosurgical methods.

As a result of rap id  necrotic detachm ent and elimination and of the 
spontaneous m icturition starting early, u rinary  infection, too, decreases more 
rapidly after cryocaustics. One year postoperatively only 13.3% of our patients 
were pyuric, while after cryosurgery, the urine of 63 to 73% of the patients 
was still infected.

Conclusions

Comparing the  complications of procedures used in surgically treating 
prostatic hyperplasia, i t  can be stated th a t  transvesical prostatectomy pri­
m arily due to the greater proportion of haemorrhages and postoperative 
complications— imposes a greater strain  on aged patients of a bad general 
condition as a result of the danger of bleeding and of the required general 
anaesthesia, in transureth ral resection made as a palliative operation. The 
traditional cryosurgery is a procedure with more frequent bleeding, associated, 
due to the slow detachm ent of necrotic debris, with more complications, and 
requiring a longer use of catheter.

Considering the  ratio  of complications, cryocaustics as a palliative opera­
tion, can be performed as a procedure imposing less strain  and incurring less 
risk and it may help in releaving patients of a bad general condition of the use 
of an indwelling catheter.
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Kryokaustik im Spiegel der Komplikationen

Zs. S i m o n  u n d  J .  K o v á c s

In  d e r A rb e it w erden  die K o m p lik a tio n en  der w egen P ro s ta ta h y p e rp la s ie  d u rc h ­
ge fü h rten  k ry o k au s tisch en  O p era tionen  m it den  K o m p lik a tio n en  d e r tran sv es ik a len  
P ro s ta tek to m ie , d e r  T U R  u n d  tie r herköm m lichen  k ry o ch iru rg isch en  M ethoden  v e r ­
glichen. H ie rau s e rg ab  sich die F e s ts te llu n g , daß  u n te r  B erü ck sich tig u n g  d e r K o m p lik a ­
tio n en  die K ry o k a u s tik  fü r P a tie n te n  in  sch lech tem  A llgem einzustand  eine, d as geringste  
R isiko  b ed eu ten d e  ch iru rg ische  M ethode d a rs te llt.

Криокаустика в зеркале осложнений

Ж . Ш И М О Н  и  Й . К О В А Ч

Авторы сравниваю т осложнения после криокаустических операций, произведенных 
у больных с гиперплазией простаты, с осложнениями после трансвезикальной простат- 
эктомии, T D R  и традиционного криохирургического способа. Показывают, что, принимая 
во внимание осложнения, криокаустика для больных с плохим общим состоянием является 
вмешательством с минимальным риском.
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Surgical Indication of Dilatations in the 
Renal Cavity System

A. K arsza , T. B anyó  and Z. E ngkrt

D e p a rtm e n t o f  U ro logy , P o s tg ra d u a te  M edical In s titu te .
H -1389 B u d ap est, Szabolcs u . 33-35, H u n g a ry

(R eceived 21 M ay 1984)

T he  a u th o rs  re p o r t on th e  re su lts  o f exam in ing  20 p a tie n ts  w ith  d ila ta tio n  
o f th e  pelv ic c a v ity  associa ted  w ith  deve lopm en ta l anom alies  o f  th e  k id n ey . T he 
re su lts  a re  e v a lu a te d  from  th e  p o in t o f  v iew  o f  th e  in d ica tio n  a n d  th e  se lected  
ty p e  o f  th e  o p e ra tio n . T he im portance  o f d iu re tic  u ro g rap h y  a n d  ren o g rap h y  is 
p o in ted  o u t in  d e m o n s tra tin g  th e  o b stru c tio n . B eside iso tope gam m a cam era  
exam in a tio n s, th e  ren a l fu n c tio n  w as assessed th ro u g h  d e te rm in a tio n  o f  th e  
ac id ify ing  a n d  co n cen tra tin g  a b ility  o f th e  k id n ey . T he  in trao p e ra tiv e  p ressu re  
m easu rem en t in  th e  pelv ic c av ity  is a v a lu ab le  a id  in  selecting  th e  a d e q u a te  
ty p e  o f o p e ra tio n . F in a lly , th e  ind ica tions o f  re co n s tru c tiv e  opera tions w ere 
ou tlined .

T h e  m ajority of chronic dilatations of the pelvic cavity are due to 
developmental anomalies of the kidney or the ureter. The usual abnormalities 
of the kidney (i.e. lack of fusion, ectopy, malrotation) are, in each case, 
associated with dilatation of the renal pelvis, and less frequently, with th a t 
of the calyceal system. These dilatations of the pelvic cavity can generally be 
ascribed to obstructions. This can be an artery  or a pair of vessels supplying 
the lower pole which due to  a rotatory abnorm ality crosses the ureter an te­
riorly. In  case of normal development, this vessel would not have caused ah 
obstruction, so in these cases, the terms ‘abnorm al’, ‘accessory’ or ‘aberran t’ 
vessel are not actually  valid [2]. Such misrouted vessels due to  a ro tatory  
abnorm ality are found both in dystopic and horse-shoe kidneys. In  the la tte r 
cases, the isthm us can also contribute to the development and maintenance 
of the obstruction. In  these instances, the obstruction can be proved unequi­
vocally. U rinary flow obstructions damaging the renal function have been 
known for decades [1, 9]. Accordingly, depending on the subjective complaints 
and complications, operation is performed in most of the cases. This operation 
should not, however, mean a reconstructive operation. There are also develop­
m ental anomalies where the dilatation of the pelvic cavity cannot unam ­
biguously be a ttribu ted  to obstruction. In  this group belong the functional 
disturbances due to  the lesions of the wall components in the pelviureteric 
junction. Abnormal or accessory vessels can often be dem onstrated in case of 
such changes in the pelviureteric junction. According to several authors, the 
aberrant accessory vessels originating directly from the aorta  and vessels aris-
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ing irregulary from the renal artery  do not in themselves produce dilatation 
of the  pelvic cavity. These may contribute as aggravating factors, but, not as 
causal ones.

Dilatation of the pelvic cavity  is mostly due to the fibrotic changes in 
the  wall of the pelviureteric junction. The injury caused by fibrosis of the 
wall of the pelviureteric junction and the  pelvic cavity implies in some cases 
only the fact th a t the peristaltic waves break; not all of them  reach the 
ureters [16].

A definite increase in pressure of the pelvic cavity or disorder of the 
renal function rarely occur. These cases, as confirmed by Gibson and Hoyt, 
are rarely progressive [7, 10]. If  in case of such dilatations of the pelvic cavity 
a  reconstructive operation is performed for prevention of, or for improving, 
function it  will not be successful.

I t  may occur th a t a t the pelviureteric junctions a thick fibrotic ring 
develops which can be an organic flow obstacle. In  these patients resection of 
the pelviureteric junction may yield good results.

In  the surgical indication of pyelectases associated with developmental 
anomalies, partly  demonstrable organic causes and partly lesions of the renal 
function may be of great im portance [3, 19]. W hether a plastic operation is 
performed in case of a dilated pelvic cavity or the patien t is monitored 
depends, first of all, on whether there is such a degree of obstruction which 
may result in a renal injury. Our decision can also be influenced by the sub­
jective complaints and by the presence of complications. In  the past decade, 
an amazing development of diagnostic procedures has enabled us to  get 
approxim ately accurate answers to  the above questions. Use of diuretic urog­
raphy and renography help in reliably assessing the degree of obstruction 
[17, 22]. Computerized isotope examinations using gamma camera and various 
m aterials have made it possible to  judge the function of the renal substance 
of a dilated pelvic cavity. Percutaneous nephrostomy used for diagnostic 
purposes helps in assessing the degree of obstruction not only on the basis of 
practical experience but on the results of objective measurements [20, 21]. 
Percutaneous nephrostomy, especially guided by ultrasound is easy and safe 
to  perform [18]. By analysing the urine gained by nephrostomy, the quali­
ta tive  characteristics, too, of renal function can be established.

Several reports are available on the value, the im portance of their 
combined use and further development of the above-mentioned examination 
procedures [4, 5, 13, 14]. Based on literary  data, it can be sta ted  th a t by 
routine application of diuretic renography and urography, cases requiring a 
plastic operation are likely to be detected. The computerized isotope examina­
tions made by gamma camera m ay confirm the indication, and are reliable 
aids in controlling, the renal function of patients monitored postoperatively or 
of those having not been operated [3].
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Since urodynamic examinations a t percutaneous nephrotomy represent 
an invasive method, it is suggested only if other methods do not help in 
clarifying the  presence of obstruction. The intraoperative application may, 
however, yield in many cases substantial assistance. I t  should be employed 
prim arily if after an operation (calculus, abnormal vessel, ptosis), persisting 
obstruction is imminent.

A t our clinic diuretic urography using a TV amplifier, renography and 
isotope gamm a camera examination are most frequently made. Intraoperative 
recording of pressure is made only in some cases. The methodology of the 
laboratory renal function tests m ade by us are discussed in previous papers 
[ 11 , 12] .

The examinations were m ade to fulfil two aims: (i ) it was studied how 
a d ilatation without a demonstrable obstruction influences renal function; 
(ii) in patients with a horse-shoe kidney, which can be considered as a chronic 
partia l obstruction, and in those with abnormal vessels, attention should be 
paid to the  importance of intraoperative assessment in addition to  the  lesion 
of all renal functions.

Results

According to  the diagnosis, the  20 patients examined by us were divided 
into two groups. Table I shows the  parameters of patients with pyelectasia 
living w ith a solitary kidney w ithout a detectable obstruction. Table I I  con­
tains the results of examinations, the complications and the subsequent fate 
of the patients. Based on our examinations, all 5 patients had an atonic 
pelvic cavity  due to the developmental anomaly of the pelviureteric junction.

P a tien ts  living with a solitary  kidney are the most ideal subjects for 
measuring the  damaging effect of a dilated pelvic cavity on the renal function. 
Beside the information provided by i.v. urography authors who studied also 
qualitative parameters, made the separation in each case by the indwelling 
transrenal drain or during follow-up by using urinary catheters. B oth  pro­
cedures can considerably disturb renal function. D ata  obtained do not ade­
quately reflect the real situation.

In  the  5 patients with a solitary kidney, detailed information could be 
obtained about the damage of the  renal function without any invasive pro­
cedures.

As shown by Table II, no obstructions, calculous or inflamm atory com­
plications were found in the first three patients. There was no sign suggestive 
of the damage of renal function.

These patients were not operated. I t  should be pointed out in their 
history th a t  in the first two patients the contralateral kidney was removed 
after the  reconstructive operations as a results of complications. The th ird
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T a b l e  I

Renal junction parameters of patients with pyelectasia but without detectable obstruction

No.
Creatinine
clearance

N a+-
excretion

K +-
excretion

Ca+-
excretion

P + -
excretion Se-osmol

U rine
osmol Urine

pH
inmol/day mOsmol/kg H 20

1 9 9 1 7 9 3 0 .3 4 .9 4 2 9 .0 7 2 9 5 8 0 0 4 .8
2 90 1 3 0 4 5 .0 3 .5 2 5 .4 3 0 0 8 5 0 4 .9
3 124 1 4 5 3 5 .0 4 .5 2 8 .3 2 9 0 8 1 0 4 .9
4 5 2 1 8 2 3 5 .0 7 .9 2 7 .0 2 9 5 4 7 0 5 .8
5 4 5 1 4 5 4 0 .0 4 .5 2 9 .5 3 1 0 0 5 0 5 .0

T a b l e  I I

Clinical data oj patients with pyelectasia but without detectable obstruction

N o . S e x A ge
D iu re tic , 

u r o g r a p h y  +  
r e n o g r a p h y

S u b je c t iv e
c o m p la in t s

C o m p lic a tio n s F a t e  of 
p a t i e n ts

1 female 3 2 aton ic  pelvic 
cav ity

free of com­
plaints

none observation

2 female 2 8 aton ic  pelvic 
cav ity

tem porary dis­
comfort 
under righ t 
costal arch

none observation

3 female 4 0 atonic pelvic 
cav ity

sometimes im ­
perative urge 
to u rinate

tem porary
pyuria

observation

4 male 5 5 aton ic  pelvic 
cav ity

dull right 
renal pain

pyuria -\- im ­
paired func­
tion

Anderson- 
Hynes recon­
structive 
operation

5 male 4 5 aton ic  pelvic 
cav ity

right renal 
colic

pyuria - f -  

stone - f -  im ­
paired func­
tion

A nderson- 
Hynes recon­
structive 
operation

female patient had renal agenesia of the right side. The i.v. urogram and 
arteriogram  of patient No. 1 are shown in Figs 1 and 2.

I t  deserves to  be mentioned tha t, according to the history of cases 
complicated by calculi and  inflammation, both  patients were born with a 
solitary  kidney. The so litary  kidney had already been operated on. In  one 
case it  was lithotomy, in the  other one lithotom y and reconstructive operation. 
Despite that no obstruction could be detected because of the damage of renal 
function and of inflam m ation, in both cases reconstructive surgery was made 
beside lithotomy. S tatistical data revealed th a t  in case of a dilated pelvic 
cav ity  without an obstruction, stone form ation and infection do not occur 
more often than in the  norm al population [6]. In  our opinion, however, if the
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dilated pelvic cavity has already been infected, the elimination of the infection 
without eliminating the dilatation rarely succeeds conservatively. For this 
reason a reconstructive operation has been decided upon even in lack of an 
obstruction in these cases.

F i g . 1. I . v .  u r o g r a m  o f  p a t i e n t  w i t h  r i g h t  s o l i t a r y  k id n e y .  T h e  u r o d y n a m ic  e x a m i n a ­
t i o n s  s h o w e d  a n  a to n i c  p e lv ic  c a v i t y

F i g . 2. A ngiography  o f  p a tie n t N o. 1. T h ere  w a s  no ev idence o f  abnorm al vessels
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T a b l e  I I I

Clinical data of pat lents with dilated pelvic

N o . A ge S e x D ia g n o s is
D iu r e t ic  r e n o g r a p h y  +  

u r o g r a p h y

l 56 male horse-shoe kidney partial obstruction on left side
2 54 male horse-shoe kidney partia l obstruction on left side
3 38 female horse-shoe kidney partia l obstruction on both sides
4 28 male horse-shoe kidney partial obstruction on left side

5 32 male horse-shoe kidney partia l obstruction on left side

G 34 male horse-shoe kidney aberrant 
vessel

atony on left side

7 29 male horse-shoe kidney -j- aberrant 
vessel

partia l obstruction on left side

8 20 female horse-shoe kidney -f- aberran t 
vessel

obstruction on left side

9 22 male ro ta to ry  abnorm ality atony on right side
10 26 male ro ta to ry  abnorm ality atony on left side
11 30 male aberran t vessel obstruction on right, atony on 

left side
12 38 female aberran t vessel -f- ptosis obstruction on right side
13 24 male aberran t vessel atony on left side
14 31 female aberran t vessel obstruction on left side
15 28 male aberran t vessel obstruction on right, atony on

left side

Table I I I  summarizes the data  of patients with dilatation of the pelvic 
cavity  due to obstruction caused by various types of developmental anomalies 
of the kidney.

Table IV shows d a ta  of all renal functions. The performed isotope studies 
revealed tubulosecretory damages in the obstructive cases.

In  case of each calculous complication preliminary examination was 
made for clarifying the endocrine metabolic cause of stone-formation. In cases 
where the preliminary examinations revealed a partial occlusion, intrapelvic 
pressure flow studies were made before and after the elimination of the pre­
sumed cause (division of isthmus, pexis, resection of abnormal vessel). If the 
values improved essentially after the relieving operation, a reconstructive 
surgery was not performed.

Reconstructive operation was indicated (г) by dilatation and infection 
even if after release of the obstruction free flow and normal pressure were 
observed; (гг) by a partial obstruction persisting after elimination of the pre­
sumed cause; (in) in case of a demonstrable damage of the entire renal func­
tion; (iv) in case of recurrent calculous complications where dilatation of the 
pelvic cavity could have probably been responsible for stone-formation.

Three of the 8 patients with a horse-shoe kidney shown in Table I II , 
were free of complications. Considering their age no operations were per-
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cavity associated with developmental anaomalies

S u b je c t iv e  c o m p la in t s C o m p lic a tio n s F a t e  o f  t h e  p a t i e n t

sacral pain on m ovem ent none observation
none none observation
definite hypogastric pain none division of isthmus
colic on left side haem aturia lith otom y -f- division of isth ­

m us j~ endocrine exam ination
colic on left side haem aturia -f- stone lith otom y -f- division o f isth­

m us : endocrine exam ination
lumbar pain stone -f- infection -f- deteriora­

tion o f  function
reconstructive operation

colic on left side stone -f- infection - f  deteriora­
tion o f  function

reconstructive operation

hypogastric pain hypertension nephrectom y

abdom inal discom fort none observation
abdominal discomfort none observation
none infection reconstructive operation on right 

side
pain on right side none torsion pexis
none none
pain on left side infection reconstructive operation
pain on left side infection stone reconstructive operation

T a ble  IV

Results of examinations on total renal functions in  cases of dilatations 
of the pelvic cavity

N o . D ia g n o s is c„
m l/m in

U r in a r y
N a +-

e x c re t io n

U r in a r y
K+-

e x c re t io n

U r i n a r y
C a + -

e x c r e t io n

U r in a r y
P + -

e x c re t io n
U r in e
o sm o l

m O s m o l/
k g H 20

U r in e
p H

m m o l /d a y

1 Horse-shoe kidney 1 2 2 1 4 0 8 2 4 .8 3 1 .2 9 2 0 4 .5
2 Horse-shoe kidney 1 3 0 1 1 5 7 5 3 .8 2 8 .2 8 2 0 5 .0
3 H orse-shoe kidney 1 1 5 1 2 2 6 8 3 .0 2 9 .0 8 5 0 4 .9
4 Horse-shoe kidney 1 0 0 1 1 8 7 0 8 .2 5 5 .0 8 0 0 4 .9 5
5 Horse-shoe kidney 1 1 0 1 2 0 6 5 7 .8 2 5 9 .1 8 1 0 5 .0
6 Horse-shoe kidney -f- 

aberrant vessel 6 5 8 2 3 2 5 .2 4 0 .2 6 5 0 5 .1
7 Horse-shoe kidney -f- 

aberrant vessel 71 6 5 3 0 6 .0 4 5 .8 7 0 0 5 .2
8 Horse-shoe kidney -f- 

aberrant vessel 7 5 1 3 0 5 0 2 .5 2 3 .4 8 2 0 4 .9
9 R otatory abnorm ality 1 0 5 9 5 4 5 3 .2 1 9 .4 8 1 0 5 .0

10 R otatory abnorm ality 1 0 5 1 0 0 6 0 4 .1 2 9 .0 7 9 0 4 .6
11 Aberrant vessel 5 5 1 2 2 3 0 2 .1 1 5 .3 6 2 0 5 .3
12 Aberrant vessel -f- 

ptosis 9 5 1 0 0 6 0 3 .2 2 8 .2 8 1 0 5 .0
13 Aberrant vessel 1 1 0 9 8 5 3 2 .8 1 9 .5 8 0 0 4 .9
14 Aberrant vessel 7 5 8 0 4 0 2 .1 1 8 .0 6 2 0 5 .3
15 Aberrant vessel 1 1 0 5 5 3 0 3 .5 1 3 .2 6 5 0 5 .4
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F i g . 3. I .v .  u rog ram  o f  a  p a tie n t w ith  a  horse-shoe k id n ey  (Table I I ,  p a t ie n t  No. 2). 
D e sp ite  th e  defin ite  d ila ta tio n  o f th e  pelv ic  c a v ity  on  th e  le ft side, no o p e ra tio n  was 
p e rfo rm e d . D uring  th e  10-year follow -up th e re  w as no  progression. P a tie n t is free of

com plica tions a n d  com plain ts

F i g . 4 . I . v .  u r o g r a m  o f  p a t i e n t  w i th  a  h o r s e - s h o e  k id n e y .  F o r m a t i o n  o f  t h e  p y e l ic  c a l ­
c u lu s  o n  t h e  l e f t  s id e  w a s  s u p p o s e d  t o  b e  d u e  t o  a  m e ta b o l ic  c a u s e .  A f t e r  d iv i s io n  o f  t h e  

i s t h m u s  a n d  r e m o v a l  o f  t h e  s to n e ,  n o  r e c o n s t r u c t iv e  o p e r a t i o n  w a s  p e r f o r m e d
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F m . 5. L e ft k id n e y  w ith  ro ta to ry  a b n o rm a lity  w ith  no d e tec tab le  o b stru c tio n . A fter 
a  tw o -y ea r observa tion  p e rio d  th e re  h as been  no  progression

F ig . 6. I .v .  u ro g ra m  o f p a tie n t N o. 12. A fte r  perfo rm ing  ro ta to ry  pexis, th e  in t r a ­
o p era tiv e  p ressu re  flow  s tu d y  o f th e  pelv ic  c a v ity  show ed norm aliza tion  o f  p ressu re
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F ig . 7. T he defin ite  o b s tru c tio n  on th e  r ig h t side h a s  n o t been  solved even  a f te r  resection  
o f th e  a b n o rm a l vessel. R eco n stru c tiv e  opera tion  w as m ade

F i g . 8. I .v . u ro g ram  o f  p a tie n t N o. 15. On th e  r ig h t: a to n y ; on th e  le ft: ob stru c tio n . 
P y e lo p las ty  o f th e  le ft side w as m ade
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formed in patients Nos 1 and 2, despite the  considerable dilatation of the  left 
side and the detectable partial obstruction also shown by i.v. urography 
(Fig. 3). In patien t No. 3 division of the  isthm us was indicated by subjective 
complaints. Calculous complications were encountered without inflammation 
in two cases (patients Nos 4 and 5). According to  our results, calcium and 
phosphate m etabolic disorders could have been the cause of stone-formation. 
After division of the isthmus, the partial obstruction was released. Con­
sequently, no reconstructive operation was made but lithotomy. A character­
istic picture of the pelvic cavity is shown by the i.v. urogram of patient No. 4 
(Fig. 4). Calculi with infection were found in two patients. In both cases a 
slight lesion of urinary concentration ability  could be observed. Although the 
intraoperative pressure flow studies of the pelvic cavity made before and after 
division of the  isthm us showed release of the obstruction, in view of the com­
plications no reconstructive operation was performed.

Of the group with pyelectasia due to  m alrotation or to an abnorm al 
vessel, three patients (Nos 9, 10, 13) no impairement of the renal function or 
no other complications were found. The urodynamic examination showed 
atony of the pelvic cavity of the affected side. These patients were not operated. 
The characteristic i.v. urogram of patient No. 10 is shown in Fig. 5. One 
patient underwent ro tatory  pexis (No. 12) because the intraoperative pressure 
flow study yielded normal results after lifting and rotation of the p totic 
kidney. The preoperative i.v. urogram is shown in Fig. 6.

In  two additional patients (Nos 14 and 15) considerably impaired renal 
function was found. This fact, considering the detectable obstruction made 
indication of the  reconstructive operation unequivocal even in lack of com­
plications (Figs 7 and 8).

Conclusions

1. The atonic dilated cavity systems are not associated w ith impaired 
renal function in complication-free cases. The so-called preventive recon­
structive operations for preserving renal function and for preventing complica­
tions are not advisable.

2. P artia l obstructions observed in fusional and rotatory abnorm alities or 
in aberrant vessels may be released after eliminating the presumed cause 
(division of isthm us, elevation of the abnormal vessel). Reconstructive opera­
tion is rarely required.

In case exploration was indicated only by the patien t’s complaints and 
no complications were detected, a reconstructive operation seems to be indi­
cated only in fairly dilated cavity  systems causing compressive pressure 
symptoms.
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3. In  case of dilated cavity systems associated with infection and/or 
deterioration of to ta l renal function, even in absence of a detectable obstruc­
tion reconstructive operation is to be made.

4. In  calculous complications, the  reconstructive operation of the dilated 
pelvic cavity is indicated if stone-formation could be supposed to  be due to 
an atopic or partially  obstructed pelvic cavity. Neither metabolic nor endocrine 
causes participate in stone-formation.

In  partial obstruction, an intraoperative pressure flow study is a valuable 
aid in selecting the type  of operation.
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uperationsmctiKauon der Nierenhohlsystemerweiterung

A. K a r s z a ,  T . B a n y ó  u n d  Z. E n g e r t

B erich te t w ird  ü b e r die U n tersuchungsergebn isse  v o n  20 P a tie n te n , b e i den en  es 
sich  u m  eine, sich zu r  ren a len  E n tw ick lungsanom alie  gesellende H oh lsys tem erw eite rung  
h a n d e lte . D ie In d iz ie ru n g  d e r  O p e ra tio n  bzw . die A usw ahl des O p era tio n sty p es erfo lg­
te n  a n h a n d  d e r E rgebn isse . Z um  N achw eis d e r O b stru k tio n  d ien ten  d ie d iu re tisch e  U ro ­
g ra p h ie  u n d  die R en og raph ie , w 'äh rend  zu r B ew ertung  d e r  N ie ren fu n k tio n  n e b s t der 
G am m ak a m era -Iso to p en u n te rsu ch u n g  au ch  die auch  d as A zidifizierungs- u n d  K o n ­
zen trie rungsverm ögen  d e r  N ie ren  b e s tim m t w urden . D ie in tra o p e ra tiv e  M essung des 
H o h lsy s tem d ru ck es  h a t  sich a ls  e ine  nü tz liche  H ilfe zu r A usw ah l des O p era tionstypes 
erw iesen . Schließlich fin d en  d ie  In d ik a tio n e n  der N ie ren h o h lsy s tem p las tik  e ine B e­
sp rechung .

Оперативные показания при расшичениях полостной системы почек

А .  К А Р С А ,  T .  Б А Н Ь О  и  3 .  Э Н Г Е Р Т

Авторы знакомят с результатами обследования 20 больных с расширением полост­
ной системы почек, присоединившимся к  врожденному нарушению их развития. Получен­
ные результаты они оценивают с точки зрения показаний к  операции и выбора способа 
вмешательства. Обращают внимание на значение диуретической урографии и ренографии в 
выявлении обструкции. Д ля оценки почечной функции, наряду с изотопным исследова­
нием гамма-камерой, были выполнены определения концентрирующей и ацидозной функ­
ции почек. Согласно их опыту, интраоперативное измерение давления в системе полостей 
является  ценной информацией и помогает при выборе типа операции. В своих выводах 
авторы очерчивают показания к пластическим операциям на полостной системе почек.
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Significance of Synthetic Sutures in Urological 
Operations of the Cavity System

A. V b g h  a n d  R .  K a r d o s

D e p a r tm e n t o f  U ro logy , P o s tg ra d u a te  M edical In s ti tu te ,
H -1389 B u d ap est, Szabolcs u . 33-35, H u n g a ry

(R eceived  8 M ay, 1984)

T he  a u th o rs  re p o r t on  th e ir  ex periences on sy n th e tic  nonabso rbab le  an d  
abso rbab le  su tu re  m a te ria ls  in  a  12-year m a te r ia l o f  uro log ical op e ra tio n s o f  th e  
pelvic c av ity .

T he sy n th e tic  su tu re  m a te ria ls  a re  com pared  concern ing  th e  basic re q u ire ­
m en ts , th e  surface  p ropertie s , k n o tt in g  sa fe ty , tensile  s tre n g th , m anag eab ility , 
f lu id  a b so rp tio n , tissue  co m p atib ility , a llerg izing  effect, ab so rb ab ility  a n d  s te r- 
ilizab ility .

T he experiences o f  an im al ex p e rim en ts  a re  rev iew ed, p rim arily  on  th e  basis 
o f  reac tio n  in d ex  s tu d ie s  in  n on in fec ted  a n d  in fected  u rine .

I t  is s ta te d  th a t  in  urological o p e ra tio n s  o f  th e  pelv ic cav ity , a  safe h aem o ­
stasis  a n d  p re v e n tio n  o f p ro longed  com plica tions (e.g. p y u ria , scarring , s tone- 
fo rm ation ) can  be ensu red  m ain ly  b y  th e  use  o f  sy n th e tic  su tu re  m ateria ls .

R esearch  workers dealing with surgical suture materials have long been 
engaged in creating a kind of suture m aterial which is characterized by  a 
great tensile strength, a tissue com patibility, by a speed of absorption known 
beforehand, by a great knotting safety, a simple management and by an easy 
way to  knot.

The comparative studies of Large [7] revealed already in 1943 th a t 
synthetic suture materials (e.g. polyamide) had better physical characteristics 
and caused essentially smaller inflam m atory tissue reaction than the tra d i­
tional ones made of natural materials (e.g. flax, silk, catgut).

Subsequently, extensive research was initiated for producing synthetic 
suture materials of even more favourable characteristics. After having produced 
several kind of nonabsorbable synthetic suture materials (polyethylene, poly­
propylene, polyamide, fluorocarbon, etc.), polyglycolic acid (Dexon®), the 
first absorbable synthetic suture free of toxic, antigenic and teratogenic prop­
erties appeared in 1968 which was followed in 1972 by polyglactin 910 (Vic­
ryl®) then in 1980 by polydixonanone (PDS®) [1].

The synthetic suture materials can be classified
1. On the basis of the way they are produced (i) polyamide; (i i ) poly­

ester; (Hi) polyolefin, etc.
2. On the basis of the biological character of the produced suture m ate­

rials (i) absorbable; (ii) nonabsorbable.
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T a b l e  I

Requirements of various suture materials

R e q u i r e m e n ts C a tg u t S i lk
P o ly a m id e

M e ta l

A b s o r b a b le
p o ly e s te r

m o n o m u l t i
(m o n o )

D e x o n V ic r y l

Surface properties (saw effect) V _ _
' +

_
+

_ _
K notting safety — + — — + — —
Tensile strength — — + + + + +
Manageability — — + ■ + + + +
Fluid absorption — — + + + + +
Tissue com patibility — : — + + + + +

allergic effect ? + + + + + +
toxic effect + - f - + + + +
carcinogenic effect + + + + + + +
specific, irritan t effect — + + + + + +

Absorbability + — — — — + +
Simple, inexpensive, safe 

sterilizability + + + + + 4 -
Inexpensive, easy availability + - j - +

Meets the requirem ents; —: does not m eet the requirements

3. On the basis of the components of the suture materials (i) monofila­
m ent; (it) polyfilament (multifilament); (in) multifilament with a monofila­
m ent coating.

4. On the basis of the diameter of the  produced thread: 8-0-11/0.
5. On the basis of the technology of production (г) twisted; (гг) spun; 

(Hi) drawn.
The usability of the  various kind of suture materials is determined by 

the  size of reaction between the threads and the tissues. The tissue reaction 
depends partly on th e  physical, and partly  on the chemical properties of 
the  thread.

The following properties are required which have been best blended in 
th e  synthetic absorbable sutures (Table I).

Surf ace properties : Monofilament threads of a smooth surface produce an 
even puncture trac t, in case of a penetration of identical strength. The con­
sequential inflam m atory reaction is less considerable than  in the case of multi- 
filam ent threads of a rougher surface, and of threads of synthetic and natural 
materials. In  addition to  nonabsorbable, synthetic monofilament threads, the 
polyglactin 910 (Vicryl®) with a monofilament coating, and the first mono­
filam ent synthetic absorbable thread, the  polydioxanone (PDS®), too, are of 
sm ooth surface.

Tensile strength, manageability : The tensile strength of the threads are 
examined in three different states (г) linear; (гг) knotted; (Hi) im planted in 
tissues in the function of time.

Of the synthetic threads of the same diameter, the multifilament sutures
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have a greater tensile strength, they are damaged less easily and are more 
flexible than  the  monofilament sutures. However, the  la tte r are more elastic. 
The elasticity of the individual types attains even 23%. Therefore they  cut 
into the tissues less strongly. On the other hand, owing to  their smooth surface 
and elasticity, knotting and the safety of knotting are unfavourable, the knots 
may slip. For avoiding slipping, it is advisable to  place three or four knots, 
with both the monofilament as well as the synthetic threads.

Of the threads im planted in tissues, those of na tu ra l materials lose their 
tensile strength to  various extents, often incalculably, while the absorbable 
synthetic threads do so gradually. The tensile strength  of nonabsorbable 
synthetic threads remains unchanged practically for months [13].

Time is a factor connected with the tim e of absorption of the sutures 
when the tensile strength  of the thread decreases in the tissues by 50% as a 
result of the interactions between the thread and the cells (proteolysis, hydro­
lysis). The tensile strength of polyglactin 910® (Vicryl) and polyglycolic acid 
(Dexon®) threads decreases to  one-half after 15 days (Fig. 1) [19]. Since, 
this time amounts to  6 to  8 days in the case of catgut, these synthetic threads 
can be used in surgical fields where time is not enough for catgut to be used. 
Applying polydioxanone (PDS®), this occurs still la ter after the fourth week 
[15]. In  view of this and also the fact th a t Hastings e t al. [6] and Rasmussen 
[14], studying the healing of a bladder wound, have found th a t the bladder 
wall regains its 100% tensile strength from the 14th day on to the 21st day, 
it  seems th a t synthetic, absorbable sutures are the most suitable for use in 
bladder operations.

Fluid absorption: the synthetic, m ultifilament sutures absorb tissue 
fluids, the hum idity spreads along the threads, and they do not absorb bac­
teria, do not swell and show no capillarity.

F ig . 1. D ecrease o f  ten s ile  s tre n g th  o f  c a tg u t m ade o f  n a tu ra l  m a te ria l a n d  o f p o ly ­
g lac tin  910, sy n th e tic  ab so rb ab le  su tu re s  im p lan ted  in to  tissu e  (a f te r  M uxfeld [12])

Acta Chirurgica Uungarica 26, 1985



218 A. Végh et al.: Synthetic Sutures in Urology

Tissue compatibility (rejection reaction): The thread im planted in tissues, 
m ay i t  be of any origin or composition, should be considered to  be a foreign 
body. The rejection reaction between the  thread and the tissue is charac­
teristic of the thread and i t  changes during the healing process.

For measuring and comparing the  reactions of various kinds of threads, 
the conception of the so-called reaction index has been introduced [2, 5, 9].

D (diam eter of thread)
X (sphere of reaction)

A t our Institu te, the various threads were compared and analysed by 
the above formula in 24 operations performed on rabbit bladder. Control 
examinations and their comparative analysis followed 2, 4, 8 and 12 weeks 
postoperatively. Table I I  shows th a t  the  lowest reaction index is displayed 
by th e  synthetic absorbable sutures and next to them by the nonabsorbable 
synthetic ones. The reaction index of threads made of natural m aterials is the 
highest. In  an infected environm ent the  reaction index is higher bu t after some 
tim e i t  decreases [17].

The histamine-test with absorbable synthetic threads did not show anti­
genic properties connected with the  threads [18].

Absorbability: The absorbable synthetic sutures are composed of ali­
phatic  polyesters. These esters show weak resistance to the hydrolyzing effect.

Polyglycolic acid (Dexon®), polyglactin 910 (Vicryl®), polydioxanone 
(PDS®) decompose during hydrolysis, the end-products being C 02 and 
w ater (Fig. 2).

Polyglactin 910 (Vicryl®) is elim inated by the organism after the 70th 
day, polyglycolic acid (Dexon®) after the 120th day and polydioxanone 
(PDS®) after the 180th day [8, 15].

As a result of the rapid decomposition and absorption stone-formation 
occurs particularly rarely on the synthetic absorbable sutures. Some cases were 
reported by Tóth [16], by Francis e t al. [4], and we ourselves observed stone- 
form ation in two cases on polyglycolic acid sutures. Stone-formation has still 
not been reported in the available literature on polyglactin 910 (Vicryl®) and 
polydioxanone (PDS®) threads.

Sterilizability : Sterilization of nonabsorbable and absorbable synthetic 
threads with ethylene oxide gas and irradiation can be considered satisfactory.

P o ly g l a c t i n  910  * H2O

I
L a c t ic  a c i d  ♦ g l y c o l i c  a c i d  

O x i d o r e d u c t a s e s  o f  m a c r o p h a g e s

I
CO2 ♦ H20

F ig . 2. D ecom position  o f p o ly g lac tin  910 (Vicryl®) in  th e  organ ism
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T a b l e  II

Reaction indices of various sutures ( ± s d)

2 n d  w e e k  4 t h  w e e k  8 t h  w e e k  1 2 th  w e e k

S u t u r e --------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------

infected noninfected infected noninfected infected noninfected infected noninfected

Catgut 22.23±1.47 12.73±3.38 19.20±1.83 11.15±1.117 9.94±1.15 9.57±0.73 non non
Silk 8.66±1.02 8.97±0.64 9.49±1.16 7.90±1.14 8.92±0.91 7.34±0.71 8.28±0.77 5.32±0.54
Folyamidé 3.04±0.5S 2.59 ±0.30 3.64±0.72 3.46±0.36 4.69±0.68 3.22±0.52 3.59±0.70 2.56±0.35
Dexon® 1.58 ±0.67 0.26±0.24 3.75±0.98 2.29±0.37 1.45± 1.24± non non
Vicryl® 1.56 ±0.54 1.21±0.19 1.98±0.48 1.89±0.33 non non non non
Metal (steel) — 4.93±0.37 — 4.58±0.23 non — non

non =  cannot be evaluated

T a b l e  III

Operations performed between 1972 and 1983

T y p e  o f  o p e ra t io n 1 972 1973 197 4 1973 197 6 1 977 1978 1979 1980 1981 1 982 1 983 T o ta l

Renal operations 190 193 177 207 194 228 146 182 184 179 203 210 2293
Ureteral operations 116 127 116 105 113 89 49 65 107 111 124 119 1241
Bladder operations 93 109 135 116 115 104 39 44 121 118 139 125 1258
Transvesical prostatectomies 93 111 119 125 120 97 106 97 125 131 124 117 1365
Genital operations 285 241 281 287 280 330 255 370 340 321 338 352 3680
Total 777 781 828 840 822 848 595 549 877 860 928 923 9837

t o
о

. 
V

égh
 et al. : S

yn
th

etic S
u

tu
res in

 U
rology



220 A. Ve'gh et al. : Synthetic Sutures in Urology

Clinical Experiences, Results

The nonabsorbable synthetic threads have been used since 1972, the 
absorbable synthetic threads since 1975 a t our clinic. A to ta l of 9837 opera­
tions on the pelvic cavity  have been performed so far. The surgical material 
of our clinic during the  12 year period is shown in Table I II . Operations in 
which no suture m aterials were used are not included (prostatic biopsy, blad­
der biopsy, TUR, lithotripsy, lithotom y by the Young instrum ent, stone 
extraction by the Dormia basket, etc.).

The youngest pa tien t was 4 years old, the oldest 89.
The ratio between men and women was 60 : 40.
Since 1975 cavity  systems have been closed only by absorbable synthetic 

m ultifilam ent threads. In  1984 synthetic monofilament sutures, too, were used 
in 12 cases for closing the  bladder.

Muscles are closed by  synthetic absorbable, the fascia by synthetic non­
absorbable m ultifilament, and the skin by synthetic nonabsorbable, suture 
materials.

E arly  stitch abscess (within 15 days) was found between 1972 and 1975 
in 14% of the patients, between 1975 and 1978 in 3.2% and between 1978 
and 1983 in 2.6%.

L ate stitch abscess (over 15 days) was found between 1972 and 1975 in 
10% of the patients, between 1975 and 1978 in 7% and between 1978 and 
1983 in 6% (Fig. 3).

Polar kidney resections, form a special group in our material, because 
since 1975, the management of renal parenchyma has been made by synthetic 
absorbable m ultifilam ent threads (polyglycolic acid: Dexon®). Since then 
wound healing tim e exceeding 15 days has been reduced from 30% to 7% [11].

E a r l y  s t i t c h  a b s c e s s  L a t e  s t i t c h  a b s c e s s  
( b e f o r e  d a y  15) ( a f t e r  d a y  15)

F ig . 3
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Between 1972 and 1975, while using synthetic nonabsorbable monofila­
ment sutures [18], in a to ta l of 252 transvesical prostatectomies stones were 
found in 18 cases on the thread in the edge of the prostate (8.8%) and in 
8 cases on thread in the dome. These stones could be removed only by a second 
intervention.

Since 1975, i.e. since using synthetic absorbable sutures, stone-formation 
on threads has not been observed in transvesical prostatectomies [17].

Discussion

Survey and comparative evaluation of the various kinds of suture m ate­
rials show th a t a t present there is no thread which could meet all requirements.

Threads made of natural materials (catgut, flax, silk) get easily torn 
when being of a small diam eter and this endangers safety. They may produce 
an extensive and prolonged inflammatory reaction and may eventually stim ­
ulate stone-formation.

The tissue reaction of synthetic nonabsorbable sutures is smaller and 
their physical properties are also more favourable. They still cannot be applied 
within the pelvic cavity  because they are not absorbed and cause prolonged 
inflammation, stone-formation and scar development.

Due to the rapid absorption and also to  the outstanding and even tensile 
strength of synthetic absorbable sutures, they can be best used in places where 
within the kidney cavity  system an accurate and safe haemostasis should be 
attained. Consequently, in transvesical prostatectom y, arterial haemostasis 
in the prostatic bed and on its edge can only be solved by these sutures [10, 16].

During polar resections the use of synthetic absorbable multifilament 
sutures are of a similar importance for closing the pelvic cavity and for arrest­
ing parenchymal haemorrhage [11]. In  all other operations opening the cavity 
system, the most frequent prolonged complications as, e.g. inflammation, 
pyuria, scar development, stone-formation, can be best solved by using syn­
thetic absorbable sutures causing a small tissue reaction and being rapidly 
eliminated by the organism.
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Bedeutung der synthetischen Fäden bei urologischen Hohlsystemoperationen

A. V é g h  u n d  R . K a r d o s

D ie m it den  sy n th e tisch en , sich n ic h t reso rb ie ren d en  un d  reso rb ie ren d en  N a h t­
m a te ria lie n  e rm itte lten  E rfah ru n g en  w erd en  a n h a n d  d e r im  L aufe vo n  12 Ja h re n  d u rc h - 
g e fü h r te n  urologischen H o h lsy s tem o p era tio n en  u n d  d e r L ite ra tu rd a te n  e r lä u te r t.

D em  V ergleich u n d  d e r  A u sw ertu n g  d e r  sy n the tischen  F ä d e n  lagen  fo lgende 
G esich tsp u n k te  zug runde : g rund legende B ed ingungen , O berflächenverhältn isse , K n o te n ­
sich e rh e it, R eiß festigkeit, H an d lich k e it, F lüssigke itsau fnahm e, G ew ebefreund lichkeit, 
a lle rg isierende W irkung , R eso rp tio n sfäh ig k e it u n d  S terilisierbarkeit.

D ie im  L aufe d e r  T ie rex p erim en te  d u rch g e fü h rten  R eak tio n sin d ex u n tersu ch u n g en  
bei in fiz ie rtem  u n d  n ich t in fiz ie rtem  H a rn  fin d en  eine ausführliche B esprechung .

D ie p rak tischen  E rfah ru n g en  u n d  th eo re tisch en  D a ten  fü h r te n  zu r  F ests te llu n g , 
d a ß  d ie  zuverläß liche B lu ts tillu n g  u n d  d ie  V o rbeugung  der chron ischen  K o m p lik a tio n en  
(P v u rie , V ernarbung , S te inb ildung) d u rch  V erw endung  sich reso rb ie ren d er sy n th e tisch e r 
N ah tm a te ria lie n  gew ährle iste t w erden  k a n n .

Значение синтетических шовных материалов в урологических полостных
операциях

А. ВЕЙГ и Р. КАРДОШ

Авторы сообщают о собственном опыте применения синтетических, не рассасыва­
ющихся и рассасывающихся шовных материалов, который они приобрели, производя на 
протяжении 12 лет операции урологической полостной системы. Они приводят также крат­
кий литературный обзор по данному вопросу.
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Сравнивают и оценивают синтетические волокна с точки зрения основных требова­
ний к ним, надежности узлов, крепости на разрыв, удобности пользования, гигроскопич­
ности, тканевой совместимости, аллергизирующего воздействия, способности к расса­
сыванию и возможности стерилизации.

Знакомят с опытом, накопленным в экспериментах на животных, в первую очередь, 
на основании исследований индекса реакции, в случае инфицированной и неинфицпрован- 
ной мочи.

Указывают, что, при операциях на урологических полостных системах, обеспечить 
надежный гемостаз, избежать затяжных осложнений (напр. пиурия, рубцевание, камне- 
образование) можно, в превую очередь, с помощью применения рассасывающегося синте­
тического шовного материала.
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Study of Renal Acidification in Various 
Urological Clinical Pictures

T. B astyó and A. K arsza

D e p a rtm e n t o f U ro logy , P o s tg ra d u a te  M edical In s titu te ,
H -1389 B u d ap est, Szabolcs u . 35, H u n g a ry

(R eceived  8 M ay, 1984)

T he  a u th o rs  perfo rm ed  ac id  load ing  ex am in a tio n s  in 40 p a tie n ts  w ith  
o b stru c tiv e  n ep h ro p a th y  an d  in  47 re c u rre n t C a-stone-form ers. In  16 o f  th e i r  
p a tie n ts  (in 13 p a tien ts , 14.9% ) re su lts  ch a rac te ris tic  o f  incom plete R T A  w ere 
found .

R egression  analyses on th e  p H -ТА a n d  p H -A D  values o f th e  re su lts  o f 
con tro ls  w ere m ade. C om parison o f  th e  d a ta  o f th e  h e a lth y  and  p a tie n t g ro u p s 
w as m ad e  b y  s ta tis tic a l analysis.

E lim ina tion  of acidic m aterials (H + -ions) produced during the m etab ­
olic process is the task  of the kidney. As a result of an impaired acidifying 
ability, retention of H+-ions occurs w ith loss of fixed bases essential for the 
organism. Consequently, metabolic acidosis develops. The kidney is capable of 
maintaining the acid-base balance of the  organism by changing the urinary 
pH  within relatively wide limits. The difference between the pH of the  glo­
merular filtra te  identical with the plasm a and the pH  of the final urine reflects 
the  functioning of the acidifying mechanism along the  entire length of the 
tubuli. However, the role of the individual tubular segments greatly varies. 
H+-ion secretion occurs along the entire length of the  tubuli. Bicarbonate 
reabsorption is largely proximal, while titra tab le  acidity (TA) and ammonium 
discharge (AD) are functions connected w ith the distal tubuli [10, 18].

The shift of the  acid-base equilibrium of the urine into a too acidic or 
alkaline direction is prevented by buffer-systems. Urine can be regarded as a 
complex system of buffers. Its  chemical reactions largely depend on the pro­
portion of the components.

In  the  present paper result of our studies on the acidifying ability  of 
the urine are reported made in patients w ith obstructive neuropathy and renal 
calculus, respectively.

Material and Method

Acid loading examinations were made in 40 patients with obstructive 
nephropathy and in 47 patients with recurrent renal Ca-stone formation. 
As controls, da ta  of 15 patients with no detectable renal disease were evaluated.
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During the study  the method of W rong and Davies was followed, the 
essence of which is th a t  the serum bicarbonate level is reduced to  a level 
below the  renal threshold by producing metabolic acidosis [22]. Thus no 
bicarbonate is discharged by the urine and the  param eters of the  distal tubular 
acidifying capacity (TA, AD) can be clearly studied. The patients were ad­
m inistered ammonium chloride tablets during a period of 20 minutes in 0.1 
g/body weight. They collected their urine before starting the  examination, 
then, subsequently a t hourly intervals for 5 hours. The pH, TA and AD values 
of th e  hourly urine samples were measured and calculated, respectively. Before 
starting , and during, the  examination, blood-gas analyses were made three 
times. In  patients passing urine infected w ith urease-decomposing bacteria no 
acid loading was made.

The chemical reaction of the urine was measured by a combined, pH- 
sensitive glass electrode without a diaphragm. The coulomb-metric procedure 
was selected for determining TA [16]. Using this method, the  known draw­
backs of volumetric titra tion  can be elim inated (i. e. difficulties in adjusting 
the constants in the solutions, inaccuracies accompanying the volume changes). 
Measurements were made by a Radelkis’ Acigraph which is suitable for simul­
taneous measuring of pH. Our further endeavour is to work out a method 
for analysing the shape of the curve, too. This requirement can be fulfilled by 
using the Radelkis Universal Recording T itrating Equipment. The shape of the 
titra tio n  curve can be analysed if the pH  of the urine has to  be set acidic. 
TA can be directly calculated based on the  known paper speed and the generat­
ing current intensity  (Fig. 1).

The ammonium-ion concentration of the urine samples was measured by 
microcapillary ion-selective electrodes. The probe of the microcapillary ammo-

F i g . 1. C om plete t i t r a t io n  curve o f u rin e  o f  a  p H  o f  4.8. K now ing  th e  p ap er speed a n d  
th e  g en era tin g  c u rre n t in ten sity , t i t r a ta b le  a c id ity  a n d  buffer c ap ac ity  can  be ca lcu la ted
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nium sensitive electrode used by us was a PVC membrane activated by non­
actin. For recording, the electrode was integrated in a Radelkis type OP-266 
Biological Alkaline Microanalysator and it was connected to the Na-channel of 
the equipm ent [3].

Results

As controls, data of 15 healthy individuals were analysed. For the 
statistical analysis of pH -ТА and pH-AD (considering the linear correlation 
to be supposed on the basis of the Henderson-Hasselbalch equation), regres­
sion analysis was made. The equation of the  regression line constructed on the 
basis of the TA values before the acid loading of the controls is

y =  3.41 — 0.38z,

where y  =  log TA and the value of r is —0.80. The equation constructed for 
the line of AD is

y  =  2.88 — 0.24z,

where y — log N H 4‘ and the value of r is 0.59. The formulae of the regression 
lines for the  highest TA and AD values after the acid loading are

TAy =  4.11 — 0.49z: r =  —0.77 

ADy =  4.75 — 0.65z: r =  —1.91.

Based on th e  r values an adequate correlation can be expected between the 
variables. Of the  regression lines after the  loading, the slope representing AD 
shows a more definite rise than does TA (Figs 2 and 3).

F ig . 2. R eg ress ion  lines construc ted  from  th e  v a lu es  o f  p H  an d  T A  a t  re s t (em p ty  circles), 
o f th e  low est p H  d u rin g  loading an d  o f  th o se  o f  th e  h ighes t T A  (solid circles). B ro k en  

line : values a t  re s t; co n tin u o u s  line : va lues on loading
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T a b l e  I

Comparison of the pH , T A  and A D  values before and during acid loading of 47 recurrent 
Ca-stone-formers with the controls; Statistical analysis was made by the t -test

A t  r e s t D u r in g  lo a d in g

p H Т А A D p H Т А A D

Control group ö.59±0.74 25.2±14.6 40.0 ±27.65 4.84±0.19 57.8±15.67 107.2±39.63

Stone-formers
t
P

б.73±0.77
0.36

22.1 ±18.68 
0.91

43.7 ±18.67 
0.47

4.88±0.43
0.37

43.3±23.98
2.61
0.01

93.8±31.6
1.19

RTA group 
t
P

6.42±0.98
2.07
0.1

17.4±14.8
1.25

36.88 ±15.52 
0.32

5.73±0.37
5.8
0.001

29.5 ±  8.22 
5.53 
0.001

68.9±39.21
2 . 0 2

0.1

T a b l e  I I

Comparison of the p H , Т А  and A D  values of 9 patients with obstructive nephropathy (R T A  )
with the controls

A t  r e s t D u r in g  lo a d in g

p H Т А A D p H Т А A D

Control group 5.59±0.74 26.2 ±14.6 40.0 ±27.65 4.84±0.19 57.8±15.67 107.2±39.63

Obstructive RTA group 6.52 ±0.88 
t 2.73 
P  0.02

16.43±13.7
1.65

28.17 ±15.0  
1.35

5.87±0.33
5.15
0.001

30.5 ±10.3 
5.15 
0.001

54.3±29.5
3.72
0 . 0 0 2

T
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Acid loading examinations were performed in 47 patients with recurrent 
Ca-stone formation. In  the calculous group —as compared to the controls—no 
significant difference was found in either of the param eters measured before 
loading, while during loading the TA value was significantly lower in the 
calculous group. In  7 of our patients with stone-formation, da ta  were charac­
teristic of incomplete RTA. (Data of 3 patients are included in both RTA 
groups. They belong to the obstructive group and were found to have stones.) 
The measured param eters of the RTA group with stones differed significantly 
as compared to  the control groups (Table I).

Of 40 obstructive néphropathie patients 9 were found to show results 
characterizing incomplete renal tubular acidosis. Their pH, TA and AD values 
were compared to the data  of the normal control groups. For statistical evalua­
tion, the f-test was used. The data  on TA and AD before loading showed no 
significant difference. The pH  of the RTA group, however, proved to  be sig­
nificantly higher already before the acid loading. A significant difference was 
found in the two groups in the lowest pH  as well as the highest TA and AD 
values during loading (Table II).

Discussion

The details of the renal acidifying mechanism under physiological con­
ditions is known. Among others the summarizing studies of P itts  and Alexan­
der [18] and P itts  [19] serve as bases for this knowledge. Several hypothesises 
are available on the functioning of the acidifying mechanism, as for example,

F ig . 3. R egression  lines c o n stru c te d  from  th e  values o f  p H  an d  A D  a t  re s t (em p ty  
circles), from  th e  low est p H  a n d  h ig h es t A D  d u rin g  ac id  load ing  (solid circles). B roken  

line: fo rm er, con tinuous line: th e  la t te r
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F ig . 4. R ela tio n sh ip  b e tw een  th e  TA  values o f  R T A  p a tie n ts  (n — 13) before a n d  during  
loading a n d  th e  regression lines fo r th e  d a ta  o f  th e  contro l g roup

F ig . 5. R elationsh ip  b e tw een  th e  A D  values o f  R T A  p a tie n ts  before an d  d u rin g  load ing  
a n d  th e  reg ression  lines fo r th e  d a ta  o f  th e  con tro l group

the phosphate reabsorption theory, the bicarbonate reabsorption theory, the 
tubular secretion of molecular acids and the mechanism of ion exchange. 
A great amount of the titra tab le  acidity is represented by phosphate buffers. 
The pH  value of disodium phosphate-sodiumdihydrogen phosphate is 6.8, 
therefore it is the m ost im portant proton acceptor in the physiological pH 
range of the urine. Based on the known linear correlation between pH and 
the logarithm of the  ratio of the buffer components, regression analysis was 
made. The equation describing the regression line was

y  =  a +  bx,

C+A~where x =  log — - ——  ■ In terms of the Henderson-Hasselbalch equation, the
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value of b should be 1. Evaluating our own data, the value of b happened to 
be lower than  1 which results in changing of the tangent of the regression line. 
The above change is a ttribu ted  to  th a t the quantity  of titra tab le  acids can be 
influenced, beside the phosphate buffers, also by uric acid and creatinine, the 
am ount of these in case of an acidic reaction can be significant [10]. The equa­
tion of the regression line of ammonium discharge

y  =  2.88 — 0.24a;

is in good agreement with the form ula of Wrong and Davies, i.e.

y  =  2.89 — 0.259a;.

This agreement is considered im portant, since the measuring methods were 
not identical [22].

A potential correlation between the diminishing of the renal acidifying 
ability and stone formation has a ttrac ted  the attention of authors a long time 
ago. Albright et al. [1] were the first to  report on the concurrence of nephro- 
calcinosis and hyperparathyreoidism. Butler et al. [6] observed the associa­
tion of acidosis with tubular calcification. This was confirmed by Lightwood 
e t al. [11]. According to  M arquardt [15], nephorolithiasis and nephrocalcinosis 
occur associated with renal tubular acidosis in 73%. Cintron-Nadal et al. [7] 
found incomplete RTA in 6% of those with recurrent stone formation.

The results of the examinations of Marya et al. (1979) indicate the 
frequent association of decreased renal acidifying ability with stone formation. 
Diminished acidifying capacity in their stone-formers were observed by Back- 
man et al. [2]. Konnak et al. [14] reported on the simultaneous occurrence of 
5 cases of incomplete RTA and stone formation. In  the H ungarian literature, 
Szendrői [17] reported on the effect of urine with constant alkaline pH forma­
tion [1, 2, 6, 7, 10, 11, 14, 17].

In  our own material there was no significant difference in the preloading 
pH  and the TA and AD values between the control group and the stone­
forming group. During loading the  TA value was found to  be significantly 
lower than th a t of the controls. This difference is suggestive of the slight 
diminishing of the acidifying ability  as a result of which, the  buffering of 
acids entering the urine is rendered difficult. In 7 of our stone-formers in­
complete RTA was observed. This is 14.8% of our patients which is in good 
agreement with the incidence rate  of 6 to 19%. In the RTA group, the pH 
increased, while TA and AD decreased significantly as compared to  the controls. 
In  these patients, impairm ent of tubular function produced such a great change 
in the proportion of the buffer components which caused a significant increase 
in the urinary pH. The stone-forming effect of urine with constant alkaline 
pH  is well known. This is indicated by literary data  according to which in
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these patients, nephrolithiasis is more severe, with more recurrences and these 
patien ts must be operated several times.

In  obstructive nephropathies, among the impaired tubular functions, the 
diminishing of the renal acidifying capacity is often the  first sign of renal 
in jury . The decrease of the  renal acidifying capacity after urinary flow obstruc­
tion  was studied among other by Ericsson et al. [9], E arlay [8], Winberg [21], 
Berlyne [5] and Walls e t al. [20]. The change in the acidifying capacity due to 
u rinary  flow obstruction has already been dealt with in our previous studies 
[4, 12, 13]. In  the present report the results of 9 patients are evaluated who 
were found to have RTA. They represent 22.5% of our obstructive cases. 
In  3 out of the 9 RTA patien ts stone formation occurred. The pH, TA and 
AD values similar to  the  stone-former RTA group, showed significant change 
as compared to the controls.

The measured d a ta  of stone formers and obstructive RTA patients are 
represented together in a coordinate system showing also the  regression lines 
of th e  control group. The m ajority of the data measured is situated over the 
regression lines. This phenomenon can be explained by the  fact th a t the buffer 
capacity  of the urine produced by the impaired kidney increased a t the given 
p H  although, as a result of acid loading, TA and AD significantly decreased. 
The importance of constant pH  in stone formation is well known.

During the acid loading of stone formers and obstructive néphropathie 
patien ts in both groups diminishing of the acidifying capacity was found. 
In  the  loading examinations regression analyses concerning the correlation 
between the TA and AD help a more subtle analysis of the loading examina­
tion. Considering the consequences of the diminishing of renal acidifying 
capacity  (systemic acidosis, urine of constant pH), for an early detection acid 
loading examination is advisable to perform in diseases causing tubular 
impairment.
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Untersuchung des renalen Azidifizierungsvermögens 
bei verschiedenen urologisehen Krankheitsbildern

T. B anyó  und A. K absza

Bei 40 Patienten mit obstruktiver Nephropathie und 47 weiteren Patienten, die 
wiederholt Ca-haltige Steine entleerten, wurden Säurebelastungsuntersuchungen durch­
geführt. In 16 Fällen (bei 13 Patienten =  14.9%) wiesen die Ergebnisse auf inkomplette 
renale tubuläre Azidose hin.

Die pH-titrierbare Aziditäts- und pH-Ammoniakextretionswerte der Kontrol I- 
gruppe wurden m it Hilfe von Regressionsberechnungen aufgearbeitet. Zum Vergleich 
der Meßdaten der Kontrollgruppen und der Patienten wurden statistische Bex'echnun- 
gen herangezogen.

Исследование Ацидозной функции почек при различных урологических
заболеваниях

Т. БАНЬО и А. КАРСА

Авторы выполнили исследование с кислотной нагрузкой у 40 больных с обструк­
тивной нефропатией и у 47 больных с повторным выделением камней, содержащих кальций. 
Среди обследованных больных в 16 случаях (13 больных, 14.9%) получили результат, ха­
рактерный для неполноценного RTA.

Был произведен анализ регрессии относительно p H —Та и p H —AÜ результатов в 
контрольной группе. Сравнение результатов измерений в группе здоровых лиц и в группе 
больных было сделано с помощью статистического анализа.
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Ultrasonography in the Diagnosis of 
Bladder Tumours

J . R ó z s a h e g y i1, P. Gö blyö s2, L. B o h á r 2 and E. S z ü l e1

1 Department of Urology, and in stitu te  of Roentgenology, Postgraduate Medical 
Institute, H-1389 Budapest, Szabolcs u. 33-35, P.O.Box 1112, Hungary

(Received 8 May, 1984)

In the course o f the complex examination of 100 patients with bladder 
tumour also transabdominal, transrectal and intravesical ultrasonograms were 
taken. The pathological stages (pT) obtained by operation or at autopsy, respec­
tively, were compared with the ultrasonographic stage (U). Transabdominal scan­
ning revealed a concordance rate of 61%, transrectally one of 69% and by intra­
vesical sonography a concordance rate of 92%. Transabdominal ultrasonography 
is suitable mainly for exploration in assessing the size and localization of the 
tumour. Transrectal ultrasonography is particularly useful if cystoscopy cannot 
be performed and it is a valuable aid in examining the size of tumours harboured 
at the bladder base. Intravesical sonography revealed the tumour in all cases 
and during scanning, by changing the volume of the bladder, changes in the 
elasticity and dilatability of the vesical wall could also be judged. Intravesical 
ultrasonography can be combined with cystoscopy. It is a rapid and straight­
forward procedure and an ideal supplement to cystoscopy being currently the 
best possible diagnostic method for revealing infiltration of the vesical wall.

O n e  of the prerequisites of treating bladder tum ours is to assess their 
size and the depth of their infiltration preoperatively [4, 5, 7, 10, 12, 16].

This can be realized as proposed by the UICC (1978) by cystoscopy, 
bimanual palpation, selective urography, biopsy and by transurethral resec­
tion, respectively [14]. If assessment is based on these examinations only, 
then underestim ation of category T is 10 to  20% in superficial tumours and 
40 to 50% in invasive tum ours [4, 5]. Polycystography, double-contrast 
cystography and selective angiography do not improve preoperative accuracy 
of diagnosis [6, 16, 21]. The recently introduced CT is suitable ra ther for 
assessing the perivesical infiltration [10, 13]. All these have called for the 
introduction of new diagnosis methods. One of the latest of them, in addition 
to transabdom inal [8, 17] and transrectal ultrasonography [2, 18, 20], is in tra ­
vesical ultrasonography [1, 3, 9, 11, 12, 15, 19] (Fig. 1).

Own Material

Instrument and method

At the Postgraduate Medical Institu te, transabdom inal ultrasonography 
has been first introduced in diagnosing bladder tumours. I t  was followed, in 
early 1982, by the  techniques of transrectal and intraversical ultrasonography
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F i g . 1. S c h e m a t ic  d r a w in g  o f  i n t r a v e s i c a l  a n d  t r a n s r e c t a l  u l t r a s o n o g r a p h y

(Fig. 2a-d). For our examinations a B rüel-K jaer ultrasonic scanner has 
been used.

Several consecutive longitudinal and transverse sonograms were made in 
the  course of a transabdom inal exam ination with a filled bladder (Fig. 3a-b).

During transrectal examination the patien t was lying on his or her side 
w ith knees pulled up. The bladder was filled. The instrument was introduced 
gradually into the bladder deep enough for the  visualization of the apex of 
the  bladder. The rubber balloon forming the  contact between the  transducer 
and the rectal wall had been filled w ith fluid, then by continuously puliing 
back the instrum ent, scanning of the bladder was performed (Fig. 4a, b). The 
examination lasted for a  few minutes.

Intravesical ultrasonography was made after explorative cystoscopy. 
In  the tube of a 24 Ch-Storz instrum ent the  optics was replaced by a trans­
urethral ultrasound probe and the bladder was filled with an isotonic solution. 
The tip  of the probe, depending on the type of the transducer exceeds the 
tube by 2 to 4 cm. The transducer ro tating around the longitudinal axis of 
the probe (5.5 and 6 MHz; speed of ro tation, which is 2 to 6 rpm/s, can be 
regulated continuously, the axial resolution was about I mm, the lateral 
resolution about 2 mm) emits sound waves which arrive a t the  vesical wall 
through the fluid filling the bladder. A m inimal part of sound waves are always

Acta Chirurgica Ilungarica 26, 1985



J. Rózsahegyi et al. : Ultrasonography of Bladder Tumours 237

reflected from the acoustic interfaces which are again recorded by the tran s­
ducer. The transducer alternately serving as a transm itter and receiver records 
only those sound waves in accordance with the laws of reflection and refrac­
tion which arrive a t the  acoustic interface almost a t right angles. As a result, 
a two-dimensional real-tim e (‘fast’ B) scan of the cross-section of the bladder 
and the surrounding structure is produced composed of numberless fine lines 
corresponding to a segment of 360 degrees. The density  count depends on the 
speed of rotation of the  transducer. At a high speed a rapidly renewing image 
of lines is produced. A t a lower speed an appropriately large number of lines 
is generated which help in recognizing even the subtler details of the tissue 
changes.

F ig. 2. Ultrasonograms of tumour, the size of a nut, localized on the right side of the 
bladder, a. transabdominal Compound; b. transabdominal real-time transverse, section;

c. transrectal; d. intravesical
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F i g . 3 . U l t r a s o n o g r a m s  o f  a  s m a l l  n u t - s iz e d  t u m o u r  o n  t h e  r i g h t  s id e  o f  t h e  b la d d e r .  
a .  t r a n s a b d o m i n a l  r e a l - t im e  t r a n s v e r s e  s e c t io n ;  b. t r a n s a b d o m in a l  r e a l - t i m e  lo n g i tu d in a l

s e c t io n

F i g . 4 a .  S c a n  o f  e x t r a v e s i c a l l y  i n f i l t r a t e d  b l a d d e r  t u m o u r  (T u ) s i t u a t e d  in  t h e  d o m e  o f  
t h e  b l a d d e r  o n  t h e  l e f t  s id e  a n d  o n  t h e  l e f t  l a t e r a l  w a l l ;  b. t r a n s r e o t a l  s c a n  o f  s u p e r ­

f ic ia l  b l a d d e r  t u m o u r  lo c a l iz e d  in  t h e  d o m e  o f  t h e  b l a d d e r

F ig . 6 . I n t r a v e s ic a l  u l t r a s o n o g r a m  o f  t h e  b l a d d e r .  I n  t h e  m id d le :  t r a n s d u c e r  (T ), t h e r e  
is  a  s m a l l  t u m o u r  (D ) b e h i n d  t h e  tw o  u r e t e r a l  o r i f ic e s  (U S z) a n d  b e h i n d  t h e  r i g h t  o r if ic e
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The bladder is sonographically visualized like a symmetric and acoustic­
ally homogeneous circular structure of a width of 3 to 6 mm. The w idth of 
the vesical wall depends on the saturation of the bladder. Its internal surface 
is well dem arcated from its environment, it is strongly delineated with an 
almost sm ooth surface. The diam eter and shape of the bladder changes a t the 
intersections of various heights. The transducer (TD) can be seen in the middle 
of а ТУ m onitor with the concentric circles of sound impulses. In  the dome 
of the bladder, the air bubble can be visualized as an image of complete 
reflection. By alternating the position of the probe or by exerting a counter- 
pressure on the bladder wall, the portions of the vesical wall concealed by the 
air bubble will be accessible to  scanning. In  the region of the base of the 
bladder, the  ureteral orifices (UO) are delineated in the form of bilateral oval 
echoless zones. In  cranial sections the intram ural and juxtavesical course of 
the ureters can often be recognized. The perivesical tissue as a loose tissue 
structure can be well differentiated from the homogeneous vesical wall (Fig. 5). 
By changing the volume of the bladder in all transections the considerable 
elasticity of the vesical wall can be observed. Moving the probe in the bladder

F ig . C. Comparison of the pT category with the ultrasonogram (U) of a bladder tumour
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forward and backward and alternating its angle, section scans are performed 
by the ultrasound. The dynamic picture displayed by the oscilloscope was 
photographed at 5 mm intervals.

Results

The data  of a to ta l of 100 patients with bladder tumours were elaborated 
in whom the results of ultrasound could be unanimously compared with the 
pathologic stage.

T a b l e  I

C o m p a r is o n  o f  tra n s a b d o m in a l u ltra so n o g ra m  ( U )  
a n d  the p a th o lo g ic a l  s ta g e s  ( p T )

T r a n s a b d o in in a l
P a t h o lo g i c a l  s ta g e ,  p T

Con­
c o rd a n c e

T o ta l
“ u l t r a s o u n d  s ta g e ” , 

U P a p ,  p T a , 
p T i „  p T ,

p T j - p T , p T , b pT ,a-pT ,b n %
»%

u„ 8 3 1 — — 12
u 3

(Pap, pTa, pTjs, pTj) 8 3 1 — 8 12

u , 4 31 2 1 31 38

Us
(pT3b) 2 4 11 3 11 19

U , 1 3 3 11 11 18
(Р^4а~Р^ 4b)
Concordance 8 31 11 11 61

Total 23 44 18 16 100

T a b l e  I I

C o m p a r is o n  o f  tra n s re c ta l  u ltra so n o g ra m  ( U )  
w ith  the p a th o lo g ic a l  s ta g e  ( p T )

T r a n s r e c ta l  
‘‘u l t r a s o u n d  s t a g e ” , 

U

P a t h o lo g i c a l  s ta g e ,  p T
C o n ­

c o rd a n c e

ï5£a ’ P T ï —Р т *а р Т 8ъ  p T 4a- p T 4b n  %
Pile» P i» .

T o ta l
n %

U«u,
(Pap, pTa, pTis, p'l\)

4 2 1 0 0 7
14 3 1 0 14 18

U2
(pTr pT3a) 4 32 2 1 32 39

U3
(pT3b)

U 4
(P ̂  ia~P  ̂4b)

1 5 12 3 12 21

0 2 2 Í 11 11 16

Concordance 14 32 12 11 1 69

Total 23 44 18 15 100
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The pathologic stages of the  tum ours were determined from a material 
obtained by operation (TUR, suprapubic cystotomy +  neoplastic excision, 
bladder wall resection, cystectomy) or a t autopsy. The tum ours studied ranged 
from those of the size of a m atch-head to ones almost completely filling the 
lumen of the bladder. Of the patients 24 were females and 76 were males. 
Mean age was 66.4 years. The age of the patients ranged from 49 to 91.

The various depths of infiltrations were determined and a parallel was 
draw n between their ultrasound stages and the T category of UICC defined in 
1978 [15] (Fig. 6).

F ig . 7a —c
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F ig . 7 d —f
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F ig . 7g—i In trav es ica l u ltra so n o g ram  o f b lad d e r tu m o u rs  o f  various sizes
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Table  I I I

Comparison of intravesical ultrasonogram (U )  
and of the pathological stages (p T  )

Intravesical Pathological stage, pT Con­
cordance Total“ultrasound stage”, 

U Pap, pT„ 
pTi„ pT, pT,-pT, рТ.ь pT4a n %

»%

u. 0 0 0 0 0 0

(Pap, pTa, pTis, pT,) 1 21 0 0 0 21 21
U .

(pT,-pT3a) 1 43 3 0 43 47

<pT3b) U|
(P^ 4a- Pr̂ 4b)

0 1 14 1 14 16

1 0 1 14 14 16

Concordance 21 43 14 14 92

Total 23 44 18 15 100

Transabdominal ultrasonography did not reveal the tum our in 12% of 
the  cases. The result of ultrasonography corresponded in 61% to the  pathologic 
stage, the  tumour was underestim ated in 22% and overestimated in 17% 
(Table I).

Transrectal ultrasonography failed to  reveal the tum our in 7%. The 
pathologic stage corresponded to the ultrasonographic finding in 69%. The 
tum our was underestim ated by ultrasonography in 17% and overestim ated in 
14% (Table II).

Intravesical ultrasonography revealed the tumour in almost every case 
(Fig. 7). The result of the  ultrasound corresponded to the pathological stage 
in 92%. The tum our was underestim ated in 4% and overestimated also in 
4%  by  intravesical ultrasonography (Table III).

Discussion

The biological behaviour of bladder tum our is characterized by a ten­
dency to  infiltrate [4, 12, 15].

Prognosis worsens significantly w ith the involvement of the muscular 
layer. T hat is why assessment of the invasion of the vesical wall and extra- 
vesically is of great im portance [4, 5, 13].

The m ajority of the ultrasound-diagnostic characteristics of bladder 
tum ours are based on secondary changes due to  tumorous infiltration, as e.g. 
unevenness, deformity, rigidity, diminished bladder capacity of the  vesical 
wall [2, 8, 9]. The essence of the ultrasonographic examination is the dif-
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F ig . 8 . T ransabdom ina] rea l-tim e tra n sv erse  section  sca n  o f  e x tra v e s ica lly  in filtra ted  
tu m o u r  fillin g  th e  le ft  side o f  th e  b lad d er
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F ig . 9. N u t-s ize d  tu m ou r on  th e  le f t  sid e  o f  th e  b ladder, a .  C om p oun d  u ltrasonogram ;
b.  rea l-tim e  tra n sv erse  sec tio n  scan
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ference between the echoes of the normal bladder wall and of the tumour. 
Nam ely, the echoes reflecting from the tum our are of lower am plitude than 
those reflecting from the wall.

B y transabdominal ultrasonography a noninvasive procedure has been 
introduced into the diagnostic methods, being more effective and simpler than 
the  traditional radiological methods in revealing bladder tum ours and in 
assessing their localization and size [7, 8, 17, 18]. This simple and easy method 
allows a rough estim ation of the  size of the tum our, prim arily in patients 
who have a large tum our occupying an extensive area of the bladder (Fig. 8) 
or, if prior to intravesical sonography, the contours of the  tum our are to be 
delineated. I t  helps in assessing the tumours penetrating into the  bladder 
wall. In  case of a Compound equipment, the advantage of the  small trans­
ducer surface is the high spatial resolution (Fig. 9a). The use of new real-time 
scanners has facilitated and made more rapid the examination of the bladder 
(Fig. 9b). I t  is easy to  change the position of the transducer. On examination, 
the  patient can even sit up  and thus a complete picture of the bladder lumen 
and its  environment can be obtained. The longitudinal scans are preferred in 
the  case of tumours of the  anterior bladder wall. On transabdom inal examina­
tion, the symphysis m ay pose difficulties in visualizing the tum ours of the 
anterior wall and the bladder base. By using a Compound equipment, the 
exam ination takes a longer tim e because the tum our can be visualized only by 
m aking section scans several times.

Other difficulties can arise when performing and assessing the examina­
tion  from obesity, intravesical blood clot, extensive pelvic scarring, protruding 
gas-filled intestinal loops. Technical difficulties can be imposed by a tumour 
of a diameter below 0.5 cm localized in the vicinity of the bladder wall as well 
as by  a reduced bladder capacity which is a sort of prognostic marker, too.

Tumours in the trigone and the bladder base can be accurately delineated 
by  using transrectal ultrasonography developed by W atanabe [18] (Fig. 10). 
I t  is particularly suitable for scanning tumours invading the prostate or the 
seminal vesicle and for exploration if cystoscopy can for some reason, not be 
performed [7, 18, 20]. In  some cases, it is difficult to visualize the  most cranial 
p a rt  of the bladder by this short procedure because the depth of introducing 
th e  instrument into the rectum  is limited. During the exam ination 4 patients 
complained of a feeling of discomfort and 2 of pain.

The endovesical ultrasound system presented by Holm in 1974 [3] has 
afforded the possibility of assessing the intra- and extravesical invasion of 
bladder tumours more accurately than  the earlier methods have done.

Corresponding to  the  T category of UICC [14], the characteristics of the 
individual ultrasound stages were defined.

Ul (Tis, Ta, Tj) : An in tact, wholly conserved bladder wall is shown by the 
ultrasonogram from which the tumours protrude into the vesical lumen with
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F ig . 10. T ransrecta l u ltrasonogram  o f  tw o  bean -sized  tu m ou rs a t  th e  base o f  th e  b lad d er

F ig . 11. Superfic ia l b lad d e r tu m o u r in  th e  dom e o f  th e  b lad d er, a. O verview  scan  (pT j);
b. in trav esica l scan  (Uj)

echo structures of varying intensity. No intram ural changes are evident a t 
the base of the tum our it is demarcated from the bladder wall.

The waving echo pattern shows the villous character of the tumours.
B y changing the volume of the bladder, the elasticity of the bladder 

wall is conserved with normal capacity (Fig. 11a, b).
U2 (T2, T 3a) : The echo structure of the tum our continues to the bladder 

wall and extensive m ural changes are seen on its base. The normal structure 
of the bladder wall has loosened. Instead of the regular picture of the bladder 
wall a sonolucent mass can be visualized. The bladder wall can often be ragged 
at the base of the tum our but the external bladder contour has been preserved. 
By changing the bladder volume, the elasticity of the bladder wall is dimin­
ished, the wall is rigid. The bladder capacity has decreased (Fig. 12a, b).
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F i g . 12. In f iltra tiv e  tu m o u r  on  th e  le f t side o f  th e  b ladder, a. O verview  scan  (pT 2);
b. in travesica l u ltra so n o g ram  (U 2)

F i g . 13. B ladder tu m o u r  p en e tra tin g  in to  th e  vesical w all beside th e  r ig h t orifice a n d  
in f il tra t in g  th e  perivesica l fa t . a. O verview  scan  (T 3b); b. in trav esica l u ltra so n o g ram  (U 3)

U 3 (T3b): The bladder wall is to ta lly  destructed, the tum our invades the 
full thickness of the bladder wall. A t the  base of the tumour, the mural 
structure cannot be recognized, an d —corresponding to  the depth of the in­
filtra tion—the continuity of the bladder wall is broken in the region of the 
tum our (Fig. 13a, b).

Z74 (T4a, T 4b) : The extravesical invasion is shown by an irregular echo 
structure of the ultrasonogram which reaches beyond the contour, too. Here, 
corresponding to the  tumour-induced absorption, a looser echo pattern  of 
peripherally weakening intensity is seen. The extravesical invasion—depend-
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F i g . 14 . E x trav e s ica lly  in f iltra tin g  tu m o u r  in v ad in g  a n d  p e n e tra tin g  in to  th e  r ig h t 
la te ra l vesical w all. a. O verview  scan  (pT 4a); b. in trav esica l u ltraso n o g ram  (U 4)

ing on sound-absorption of the tum our—appears behind the muscle layer as an 
echo-poor structure. The bladder capacity has decreased, by changing the 
bladder volume, the  tumour is fixed. Differentiation of stage T 4a from T 4b is 
not possible (Pig. 14a, b).

I t  is difficult, in some cases, to differentiate between tumours deeply 
infiltrating the muscles (T3a) and in itial extravesically infiltrating tumours 
(T3b), because both  stages yield the same, or fairly similar, sonogram. The 
safer differentiation would require a greater axial resolution. Penetration of 
the tum our into the  adjacent organs can be shown only to a certain depth, 
since the range of the high-frequency ultrasound beam is about 3 cm. I t  is 
difficult to visualize the vicinity of the bladder neck and the anterior wall 
bu t this can be helped by the retrograde transducer (of 135 degrees) by chang­
ing the bladder volume and the axis of the probe. Tumours situated a t the 
base of the bladder are most difficult to  visualize. Longitudinal section scans 
of the bladder cannot be performed. Por this purpose cystoscopy is needed, 
bu t if cystoscopy is indicated ultrasonography can provide valuable comple­
m entary information.

Superficial lesions of the bladder mucosa were observed in 3 cases, and 
also in 3 cases a slight haemorrhage requiring no treatm ent occurred.

The advantage of intravesical ultrasonography in bladder tumours is 
th a t, despite the relatively small transducer, most bladder tumours can be 
fairly well visualized. In  the filled bladder, the  ultrasound waves arrive almost 
a t right angles a t the bladder wall, the loss in conduction is minimal, the 
structures, thus those of the wall, can be clearly delineated. I t  is of differential 
diagnostic importance in differentiating prim ary bladder tumours and the 
propagation. During the examination, the  bladder volume can also be changed 
and by this dynamic examination procedure also the elasticity and compliance 
of the tumorous bladder wall can be assessed.
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None of the ultrasonographic methods can safely differentiate between 
stages T 2 and T 3, so infiltration of the muscle layer has unanimously been 
classified into stage U2.

Transabdominal ultrasonography is useful first of all for explorative 
exam inations for assessing the  size and localization of the tumour. By trans- 
rectal ultrasonography tum ours can be delineated but those localized in the 
posterior wall of the bladder are difficult to  visualize. I t  is extremely useful 
for orientation if cystoscopy cannot be performed for some reason. I t  is a 
valuable aid in assessing the  extent of invasion of tumours situated a t the 
base of the bladder. I t  is a rapid and practical procedure which can be com­
bined w ith cystoscopy. An ideal supplement to  cystoscopy is intravesical 
ultrasonography which is currently the best diagnostic m ethod for visualizing 
the  tumorous infiltration of the vesical wall.
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Über die Ultrasehalluntersuchung 
in der Diagnostik der Harnblasentumoren

J .  R ózsahegyi, P . Göblyös, L. B otiár u n d  E . Szüle

Im  L aufe d e r  kom plexen  D u rchun tersuchung  vo n  100 P a tien ten  m it e inem  
B lasen tum or w u rd en  au ch  tran sabdom ina le , tra n s re k ta le  u n d  in travesikale  U ltra sc h a ll­
un te rsuchungen  vorgenom m en . A us dem  V ergleich des patho log ischen  S tad iu m s des 
in trao p e ra tiv  bzw . im  L aufe  d e r S ek tion  gew onnenen M ateria ls  m it dem  » U ltraschall­
stadium « g ing h e rv o r , d a ß  die Ü bere in s tim m ung  m it d e r  tran sab d o m in a len  U n te r ­
suchung  61% , m it  d e r  tra n sre k ta le n  69%  u n d  m it d e r in trav es ik a len  92% au sm ach te . 
D ie E rfah ru n g en  ließen  erkennen , daß  sich die tran sab d o m in a le  U ltra sch a llu n te rsu ch u n g  
zu r O rien tierung  b e tre ffs  d e r Größe u n d  L okalisa tion  des T u m o rs eignet, w äh ren d  sich  
die tra n sre k ta le  Sonograph ie  in F ä llen  als besonders v o rte ilh a ft erw eist, in d en en  die 
D u rch fü h ru n g  d e r  Z ystoskop ie  a u f  irgenein H in d ern is  s tö ß t u n d  es um  die F e s ts te llu n g  
d e r A usb re itung  d e r  a u f  dem  B lasenfundus lokalis ierten  T u m o ren  geh t. D urch die in t r a ­
vesikale Sonograph ie  w urde  d e r T um or in säm tlichen  F ä llen  nachgew iesen, au ß e rd em  
k o n n ten  w äh ren d  d e r  U n tersuchung , d u rch  Ä n d eru n g  des B lason Volumens au ch  die 
Ä nderungen  d e r  E la s t iz i tä t  un d  des A usdehnungsverm ögen  d e r  tum orosén  B lasenw and  
b eu rte il w erden . D ie p a ra lle l m it d e r Z ystoskopie rasch  u n d  einfach  d u rch fü h rb a re , 
dieselbe ideal e rg än zen d e  in travesikale  U ltra sch a llu n te rsu ch u n g  s te llt zu r Zeit das b es te  
d iagnostische V erfah ren  zum  N achw eis d e r B lasen w an d in filtra tio n  dar.

Ультразвуковое исследование в диагностике опухолей мочевого пузыря

Й. РОЖАХЕДИ, П. ГЁБЬЁШ, Л. БОХАР и Э. СЮЛЕ

В ходе обследования 100 больных с опухолью мочевого пузыря авторы выполнили 
такж е трансабдоминальное, трансректальное и интравезикальное ультразвуковое иссле­
дование. Патологическую стадию (рТ), выявленную на операции или вскрытии, они сравни­
вали с «ультразвуковой» стадией (Ь). Совпадение с трансабдоминальными исследованиям 
наблюдалось в 61% , с трансректальными в 69% , с интравезикальной сонографией — в 
92%. По мнению авторов, трансабдоминальное ультразвуковое исследование применимо, 
в первую очередь, в качестве ориентировочного, с помощью которого можно получить 
представление о размерах и расположении опухоли. Трансректальное ультразвуковое 
исследование особенно полезно для ориентировочных сведений, если цистоскопию по 
какой-либо причине произвести не представляется возможным, и ценно для определения 
распространенности опухоли, расположенной на основании пузыря. И нтравезикальная 
сонография во всех случаях выявила опухоль, с ее помощью — изменяя во время исследо­
вания объем мочевого пузыря — можно оценить такж е изменения эластичности и растяж и­
мости стенки мочевого пузыря. Интравезикальное ультразвуковое исследование можно 
производить одновременно с цистоскопией, это быстро выполняемый, практичный способ, 
идеально дополняющий зеркальное исследование мочевого пузыря, в настоящее время 
являющийся наилучшим диагностическим методом для выявления инфильтрации стенки 
мочевого пузыря.
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Experimental in situ  Renal Hypothermia 
through the Renal Vein

I rén  M ik ó 1, Z. S zabó2, I. F ttrka1, Б . Tarso ly1 an d  J . P intér2

1 In s ti tu te  o f  E x p e rim en ta l S u rgery , D ebrecen U n iv e rs ity  M edical School,
H -4012 D ebrecen , P .O .B ox 18, a n d  

2 D ep a rtm en t o f U ro logy , D eb recen  U n iv ers ity  M edical School,
H -4032 D ebrecen , N agyerdei k r t .  98, H u n g a ry

(R eceived  16 A pril, 1984)

T he a u th o rs  w orked  o u t th e  techn ique o f  in  situ  ren a l h y p o th e rm ia  in 
dogs b y  d irec t c an n u la tio n  o f  th e  re n a l vein  or th ro u g h  th e  in te rn a l sperm atic  
vein  (ovarian  vein). T he tech n iq u e  is suggested  fo r p rev en tin g  th e  ischaem ic 
im p a irm en t o f  th e  re n a l p a re n c h y m a  in  opera tions req u irin g  com pression o f th e  
ren a l a r te ry  fo r m ore th a n  20 m inu tes .

I n  regional organ-hypothermia, the metabolism decreases and surgical 
interventions lasting for a fairly long tim e can also be performed which are 
not possible in normothermia.

In  normothermia, compression of the renal artery  is possible for approx­
im ately 20 minutes without an irreversible damage to  the organ. The renal 
tubuli are damaged the most rapidly after a warm ischaemia lasting for a 
longer time. This is followed by im pairm ent of the glomeruli and, finally, tha t 
of the vascular system.

Some interventions on the renal parenchyma require, even for a longer 
time, the compression of the renal artery. The associated ischaemic injuries 
can be decreased or prevented by selectively reducing the  tem perature of the 
organ [1, 2, 6, 9, 12, 13, 15, 16, 17, 18, 19]. The oxygen consumption of the 
renal tissue a t 30 °C, is 50% of the norm al value, a t 23 to  25 °C it is 30% and, 
a t 18 °C, only 20% of the normal value [19].

There are two procedures for in situ renal hypotherm ia: superficial hypo­
therm ia [4, 8, 19, 20] and intravasal perfusion. This la tte r may be performed 
via the arteries [3, 11], and via the veins [7, 12, 14, 21].

The present paper deals w ith in situ hypothermia via the renal vein.

Experimental Method

The experiments were made in 40 dogs under Na-hexobarbital anaesthe­
sia. The left kidney was explored by upper and median laparotomy. The hilus 
was infiltrated with a 1% lidocaine solution. Subsequently, both the renal

Acta Chirurgien Hungarica 26, 1085 
Akadém iai Kiadó, Budapest



254 I. Mikó et al. : In  s itu  Renal Hypothermia

F ig . 1 . H yp oth erm ia  th r o u g h  th e  in tern al sp erm atic  v e in  w ith  n ep h ro to m y  securing
th e  back flow  o f  th e  flu id

arte ry  and vein were dissected. Following this, the renal artery, then the renal 
vein was compressed. Venotomy a t a length of 1 to 1.5 mm was performed 
along the vessel. A cannula previously filled with cooling solution was inserted 
through the opening. Parallel to  starting hypothermia nephrotom y was made 
for preventing the swelling of the kidney and for the back flow of the cooling 
solution. The solution leaving this way induces some degree of superficial 
hypothermia.

In other cases the left spermatic or ovarian vein was used for introducing 
the cannula. This vessel could be ligated after completing hypothermia.

Figure 1 shows the  in situ hypotherm ia through the internal spermatic 
vein. For hypothermia two types of intracellular-type solution were used, i.e. 
M gS04-free Collins4 and Sacks I I  stained with methylene blue, the tem pera­
tu re  of which ranged between -f-4 °C and 10 °C. H ypotherm ia of the kidney 
was performed from a height of 45 cm instilled in 70 to 75 drops per minute, 
for a period of 25 to  90 minutes. The tem perature of the renal parenchyma 
was measured through the néphrotomie incision a t the corticomedullary 
border. The nephrotomies were closed traditionally by Dexon, Polyester and 
Supramide suture m aterial or by the combination of tissue-adhesive and 
bioplast [10].

In 13 experimental animals also lower pole resection was made using 
the  combination of tissue adhesive and bioplast. The venotomic incision was 
closed transversely by  6/0 Prolene. Then circulation was restored and the 
abdominal wall was closed in layers.
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Evaluation of Experiments, Discussion

Based on the observations of several authors and of our own experiences, 
superficial hypothermia yields good results but a ‘deeper hypotherm ia’ of the 
parenchyma is slower and more uneven, i.e. the required tem perature is more 
difficult to achieve. At the same time, the ice bags providing cooling may 
hinder the interventions increasing thereby the tim e of operation, moreover, 
they  may even produce cortical necrosis, too [4, 8, 11].

A great risk of in situ hypotherm ia through the  renal artery is the 
relatively frequent consequential stenosis, vascular obstruction and incidental 
secondary haemorrhage [3, 11]. In  addition, the cooling fluid may even enter 
the systemic circulation.

Due to these complications, we attem pted a t cooling the renal paren­
chyma in a th ird  way (i.e. through the renal vein), and a t performing various 
operations in an appropriate degree of hyperthermia.

I t  is a physiologic contradiction th a t the cooling solution was circulated 
opposite to the direction of the circulation.

Marekovic [7] as well as Wilhelm and Sigel [21] showed that, unlike the 
segmental arterial system, the venous system of the kidney is continuous. 
Thus venous hypotherm ia is feasible. Our reasoning was the  following: through 
this system the kidney can be adequately perfused and if it  is opened by 
nephrotomy the cooling fluid will flow out a t a certain pressure but, a t the 
same time, the parenchyma can be cooled. An im portant point is th a t with 
hypotherm ia started, nephrotomy is performed almost simultaneously to 
prevent swelling of the kidney which would endanger the  renal structure. 
Tem perature was recorded at the corticomedullary border in the line of 
nephrotomy. This happened to be 18 to  26 °C in hypertherm ia performed 
through the renal vein, which was a tta ined  by the above-mentioned m ethod 
within about 10 minutes. This tem perature did hardly change during additional 
perfusion. This value was obtained from the results of the preliminary experi­
ments on 10 animals.

The backflowing cooling fluid produces, at the same time, some sort of 
superficial hypothermia. This can be regulated by adjusting suction as re­
quired. By using this method the kidney can be washed, i.e. cooled. This can 
be proved also morphologically as shown in Fig. 2 disclosing th a t the venous 
system of the kidney has dilated and been washed out w ith no blood left. 
Hypotherm ia can be maintained for the required period, i.e. until the opera­
tion is term inated.

The methylene blue stained cooling fluid was advantageous a t noticing, 
‘leakage’ a t the closure of nephrotomy by adhesion.

The transverse closure of venotomies was made necessary to prevent 
stenosis.
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F ig . 2. T he stella te  ve ins in  th e  co rtical substance  an d  th e  vessel o f  th e  corticom edullary  
bo rder are  d ila ted , th e y  have  been a d eq u a te ly  w ashed; H  a n d  E , x 2 0

Advantages of using the spermatic or ovarian vein were considered to 
be th a t the renal vein ‘should not be touched’ only softly compressed to make 
the  cooling fluid circulate toward the kidney. Thus venotomy and its closure 
can be avoid and, consequently, the tim e of operation becomes shorter. In  a 
large percentage of cases, circulation was restored in about 60 minutes, the 
shortest time being 25, the  longest 90 m inutes but this can be reduced by 
about 15 minutes using th e  above-mentioned lateral branches. The spermatic 
or ovarian veins can be ligated without injury. There was no difference in the 
degree and rapidity of cooling, when renal vs. the spermatic or ovarian vein 
was used for perfusion.

The technical complications of hypothermia performed directly through 
the  renal vein were as follows. In two cases, thrombosis was observed on the 
first postoperative day; in one case the renal vein burst. The venotomies in 
the renal vein were sutured longitudinally in two cases resulting in stenosis. 
B y introducing transverse closure of the longitudinal venetomic incision such 
complications could be eliminated. Such technical complications did not occur 
in cases with hypotherm ia performed through the spermatic vein.

The following interventions were made on the kidneys of the animals; 
(i) traditional closure of nephrotomies in 7 cases; (гг) closure of nephrotomies 
by the combined use of tissue adhesive and bioplastin 10 cases; (in) lower 
pole resections by the  combined use of tissue adhesive and bioplast in 13 cases.

Already the prelim inary experiments have called a ttention to the glue­
ing performed in hypotherm ia differs from th a t made successfully in normo-

Acta Chirurgica Uungarica 26, 1985



I. Mikó et al. : In  s itu  Renal Hypothermia 257

therm ia because the adhesive m aterial became more rigid on the surface of 
the kidney and the tim e of the glueing process lasted longer. These questions 
m ust be dealt with further on since this makes newer observations necessary.

In  summary, we concluded th a t local cooling via the renal vein is a 
suitable m ethod for inducing hypotherm ia of the renal parenchyma. The use 
of the spermatic or the ovarian vein, increases safety and reduces the tim e of 
operation. In  this condition urological interventions requiring the compression 
of the renal artery for more than  20 minutes can be safely performed.

The m ethod can be used in the clinical practice for its simplicity and 
easy performance since it  does not require any special instrum ent or equipment.

References

1. B eizer Г О : The fu tu re  o f  k id n ey  p reserv a tio n . T ra n sp la n ta tio n  30:161, 1980
2. Collins GM, B ravo -S hugarm an  M, T erasak i P I :  K id n ey  p re se rv a tio n  fo r tra n sp la n ta ­

tio n . In itia l perfusion  a n d  30 h o u rs ’ ice sto rage. L a n c e t ii: 1219, 1969
3. E isenberger F , C haussy Ch, K le in  U , P fe ifer K J , P ie ls tick e r K , R o th e  R , H am m er R ,

H einze H G : T ierexperim en te lle  U n tersuchungen  zu r in  siiw -Perfusion un d  K ü h lu n g  
d e r N iere. U rologe [A ] 12:268, 1973

4. F ra n g  D : A vesék kora llköve i és m ű té ti m egoldásuk m ó d ja i. D ok to ri d isszertáció
(C oral calcu li o f  th e  k id n ey  an d  w ays o f  th e ir su rg ica l m an ag em en t, Thesis). P écs
1980

5. G ren ier J F ,  D auchel J ,  J a e c k  D , K ache l H offer J ,  S tock  C: C om parison o f tw o
e lec tro ly te  so lu tions fo r sh o r t perfusion  and  h y p o th e rm ic  sto rag e  in  experim en ta l 
ren a l p reserva tion . B r  J  S urg  60:964, 1973

6. H an ley  H G , Joekes AM, W ick h am  JE A : R en a l h y p o th e rm ia  in  com plica ted  n ep h ro ­
lith o to m y . J  U r 79:517, 1968

7. M arekovic Z: R en a l h y p o th e rm y  in  situ  b y  venous passages: ex p erim en ta l w ork on
dogs. E u r  U ro l 6/2:119, 1980

8. M arshall V , B lan d y  J :  S im ple ren a l h y po therm ia . B r J  U ro l 46:253, 1974
9. M etzner P J ,  B oyce W H : S im plified  ren a l h y p o th e rm ia  a n  a d ju n c t to  conservative

re n a l su rgery . B r J  U ro l 44:76, 1972
10. Mikó I ,  Szabó Z, F u rk a  I :  V eseparenchym ába  he ly eze tt kü lönböző  b iop lastok  k ísé r­

le tes összehasonlító  v iz sg á la ta  (E xperim en ta l c o m p a ra tiv e  s tu d y  o f b iop lasts 
im p lan ted  in  th e  ren a l p a ren ch y m a). U ro l N ephro l Szle 10:183, 1983

11. P in té r  J ,  Szokoly У , Szabó Z: L oca l hy p o th e rm ia  in  su rg e ry  o n  poorly  function ing
k idneys. I n t  U ro l N eph ro l 13/1:15, 1981

12. P in té r  J ,  Soltész I ,  Szabó Z: D ie B ed eu tu n g  der perfusions-venösen  H y p o th erm ie  in
d e r B eh an d lu n g  von  N ierenkora llste inen . F o rsch ritte  d e r  U ro lóg ia  und  N ephro lo ­
gie 20. Pathogenese  u n d  K lin ik  d e r H arn s te in e  IX . S te in k o p p f V erlag, D a rm s ta d t 
1982, p 419

13. Sacks SA, P e tr itsc h  P H , K a u fm a n  J J :  C anine k idney  p re se rv a tio n  using a  new
p e rfu sa te . L a n c e t i:1024, 1973

14. Seiter H , P ie tru sch k a  U , B og  H , G örlitz  H : M odifiz ierter T -K a th e te r  u n d  dessen
V erw endung  fü r  die tran sv en ö se  hyp o th erm e in  situ  P e rfu s io n  bei d e r O perativen  
S an ierung  von  N ieren  m it A usgußste inen  oder N ie renarte rien stenosen . Z entra lb l 
C hir 108:757, 1983

15. S tu eb er P J  jr , K ovács S, K o le tsk y  S, P e rsk y  L : R eg ional h y p o th e rm ia  in  acu te  rena l
ischem ia. J  U r 79:793, 1958

16. T o ledo-P ereyra  L H : O rgan p re se rv a tio n  I .  K idney  an d  p an creas . J  Surg R es 30:165,
1981

17. T örök  В , R ő th  E , Szm olenszky T, T ó th  I , H alm ág y i G y, L a n to s  J : T he donor k idney  I .
M orphology o f  a d eq u a te  p rese rv a tio n . A c ta  Chir A cad  Sei H u n g  19:115, 1978

18. T ru m p  B J , S tru m  J P ,  B u lg er R E :  S tud ies on th e  p a thogenesis  o f  ischem ic cell
in ju ry  I . V irchow s A rch  [Cell P a th o l]  16:1, 1974

Acta Chirurgica Hungarica 26, 1985



258 I. Miko et al. : In  s itu  Renal Hypothermia

19. W iokham  J E  A, H a n le y  H G , Jo ek es AM: R eg ional rena l h y p o th e rm ia , B r J  U rol
39:727, 1967

20. W ick h am  JE A , Coe N , W ard  J P :  O ne h u n d red  cases o f  n ep h ro lith o to m y  under
hypo therm ia . J  U r  112:702, 1974

21. W ilhelm  E , Sigel A : D ie tran svenöse  P erfusion , eine neue M ethode d e r regionalen
H ypo therm ie . U ro loge [A ] 17:54, 1978

Experimentelle in situ Nierenhypothermie durch die V. renalis

I r é n  M ik ó , Z. Szabó, I .  F  и н к  a , E . T a r s o l y  un d  J .  P i n t é r

Im  H u n d eex p erim en t w urde  die in  situ  venöse H y p o th e rm ie  d e r  N iere  d irek t 
d u rc h  d ie  K anü lierung  d e r  V . rena lis  o d e r d u rch  die V. sp e rm atica  in te rn a  (V. ovarica) 
au sg ea rb e ite t. D er E in sa tz  d e r  T echn ik  w ird  bei m eh r als 20m inütige A bklem m ung der 
A. ren a lis  beansp ruchenden  E ing riffen  zu r  V orbeugung  d e r ischäm ischen  Schädigung  des 
N ierenparenchym s em pfoh len .

Экспериментальная гипотермия почки in  s i tu  через v. re n a lis

И  М И К О ,  3 .  С А Б О ,  И .  Ф У Р К А ,  Э .  Т А Р Ш О Й  и  П И Н Т Е Р

В экспериментах на собаках авторы разработали способ охлаж нения почки in situ 
прямым канюлированием почечной вены или реоез v. spermatica interna (v. ovarica). Эту 
технику они рекомендуют применять пцири операциях, требующих длительного (свыше 
20 мин) пережатия почечной артерии, с целью предотвращения исхемического поврежде­
ния почечной паренхимы.
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Book Review

B en  E ism an  (Herausgeber)

Prognose chirurgischer Erkrankungen. F e rd in an d  E n k e  V erlag  1983. D M  168.

T his com pact book  p resen ting  a p ra c t i­
cal app roach  an d  co n ta in in g  detailed  com ­
p a ra tiv e  s ta tis tic a l an d  lite ra ry  d a ta  on  
th e  ind iv idual d iseases is th e  G erm an tr a n s ­
la tio n  o f the 1980 E ng lish  version.

T he 643-page vo lum e con tain ing  x iv  
ch ap te rs , prov ides a  com prehensive rev iew  
o f th e  resu lts o f su rg e ry  an d  o f those o f 
th e  ad jo in ing  d iscip lines as well as th e  
s ta tis tic a l and  li te ra ry  d a ta . T he d a ta  su m ­
m arized  in  th e  tab les  a t  th e  end o f each  
ch a p te r  reflect th e  com plica tions, m o rta lity  
a n d  le th a lity  based  on  a  num ber o f lite ­
ra ry  d a ta .

T he ind iv idual ch ap te rs  o f the book 
su rv ey  th e  s ta tis tic a l d a ta  on neu ro su r­
gery , on abdom inal, gynaecological, u rolog­
ical and  o rthopaed ic  su rg e ry , along w ith  
th e  necessary  conclusions.

T he re liab ility  o f  th e  s ta tis tic a l d a ta  
p re sen ted  here  h as been  g u aran teed  b y  th e  
fa c t th a t  th e  book h a d  been  based  on  the  
d a ta  collected a t  m ore th a n  h u n d red  in s ti­
tu te s , p rim arily  a t  th e  U n iv e rs ity  o f  Colo­
rado .

T h is book  o f  h igh  q u a lity , o f logical 
s tru c tu re  co n ta in in g  d a ta  in  persp icuous 
tab les  w ill p rove  inva luab le  fo r physic ians, 
lec tu re rs  a n d  d e p a rtm e n t heads engaged 
in  th e  cereb rom anual profession.

T he F e rd in an d  E n k e  V erlag (S tu ttg a rt)  
shou ld  be sincerely  p ra ised  fo r th e  excellen t 
ed ito ria l con tro l, fo r the  p resen ta tio n  o f  
h igh ly  illu s tra tiv e  figures an d  for th e  f a u l t­
less typ o g rap h ic  ach ievem en t.

K . V a l l e n t
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