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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. Prochnow and L. Tapolcsanyi

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

(Received September 29, 1983)

The authors performed interval operations in 217 cases of breast carcinoma
at the Department of Surgery of the National Cancer Institute, Budapest between
1950 and 1958. The number of 15-year survival followed up was 111 (51%).
During the same period, after 667 one-phase operations the number of survivals
followed up for 15 years was 184 (27.6%). The significantly better results can be
attributed to the fact that tumours (histological cancers) considered to be benign
were removed by biopsy. Neither the time ofthe intervals nor the residual tumours
did influence the better results. The prognosis of those operated on for solid carci-
noma (c. simplex, and scirrhous) is less favourable. Permanent recovery can mostly
be expected by premenopausal female patients with a slow-growing breast tumour
of small diameter.

In breast cancer patients operated on without haematogenous métastasés
the surgical dissemination of cancer cells will not give rise to métastasés, since this
has been prevented, during the long growth of the tumour, by the defence mecha-
nism of the organism and this is not even reduced by the surgical intervention.

Although the results of interval operations are promising it is still recom-
mended that all nodes should be removed from the breast at an insitute where a
rapid histological frozen-section examination is available.

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 at best
if, on removing breast tumours, the surgeon is always prepared to perform
a radical operation.

It occurred quite frequently that 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 mortality 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 material (1044 patients received com-
bined treatment between 1950 and 1958), considering their 15-year survival
rate, 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 tumour in
intact tissue. With 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. It turned out that in most of the cases, the
cancerous breast had not been excised with a margin of normal tissue. Con-
sequently, the great number of early recurrences as well as the 25—30%
3-year, nontumour-free survivals were understandable. Attempts have been
made at increasigly resorting to radical surgery, as a result of which the
radical operation of monoblock-dissection was performed [25, 44, 53]. At the
turn of the century, breast carcinoma was described by the textbooks as a
tumour being connected with the skin. Halsted [26], in case of smaller tumours
made an incision through the skin and if the knife caught on the hard edge
of the tumour he regarded it as malignant, while if the knife passed through
unheeded, he considered it as a benign tumour. The famous “Operative Sur-
gery” edited by Bier et al. [5] was published first in 1912. Breast surgery was
discussed by Kiittner. 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 trauma. According to him, trauma 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 trauma-
tization of the tumour (i.e. repeated excisions, massage, etc.) the number of
haematogenous métastasés increased.

After World War I, abdominal surgery underwent an amazing develop-
ment. 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 mammary tumours also increased. Therefore, biopsies were
often performed in out-patients, which not rarely involved complications (bleed-
ing, haematomas, inflammation, 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 tumour of
recurring patient [17]. Physicians have learned that even a circumscribed

Ada Chirurgica Uungarica 26, 1985



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

tumour not attached to its environment can be malignant. 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 that massage of the tumour
considerably increased the rate of haematogenous métastasés [37, 42, 69, 70].

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

After World War I1, the average age has further increased. In Hungary,
owing to the general health insurance service, the number of those presenting
with benign breast cancers has also enormously increased. It became an almost
routine procedure to excise tumour at out-patient clinics where the more
experienced clinical and hospital surgeons could make an adequate selection.
As a result, the number 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 number of tumour cells enter
the regional venous circulation (in 57.5% of the cases) but also the peripheral
circulation (9.7%). This was followed by a series of reports demonstrating a
varying degree of tumour cells in the patients’ circulation [11, 45, 51]. Alexan-
der and Spriggs [3] proved earlier that tumour 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
within a couple of months. Invited by surgeons, Fleming [10], studied the
dissemination of tumour cells both in the regional and in the peripheral cirula-
tion during osteosynthesis of tumorous (metastatic) femur. Their number
showed an enormous increase in the regional blood decreasing markedly after
a short time, they, however, did not appear in the peripheral circulation. (The
fact that the osteosynthesis of a metastatic femur is a much greater trauma
than a radical operation performed in normal tissue does not require further
explanation.) Foss et al. [20] found tumour cells in the regional blood only in
a small percentage of the cases during the biopsies of osteosarcomas.

Acta Chirurgien Hungarian- 26, 1985



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

Engeil [16] himself did not attribute prognostic importance to surgical
cytaemia, 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 tumour since
tension is relieved at the surface of the tumour. From the opened lymph
vessels and veins the blood is emptied into the wound, so do the tumour cells.
The blood coming from the arteries is considered to be an eluent. Excision of
tumours 2-3 cm in diamater does not entail greater trauma when performed by
experts. Undoubtedly, however, this intervention is not ablastemic and there
are always residual tumour 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 tumour keeps on increasing and who is readmitted
with métastasés.

Result-Statistics of Interval Operations

Roux-Berger and Monod [54] were the first to report in 825 patients
with cancer of the tongue, that biopsies did not result in harmful 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 total excision the 5-year survival rate was 70.9%, while that after
simple excision 47.5%.

The results of Adair, Harrington and Siemens have already been cited.
During the forty years having elapsed since then, 18 such reports appeared
in the literature: Lee [40], Haagensen and Stout [23], R&dén [55], Nohrman
[46], Dargent et al. [10], Scheel [57], Kaae [35], Wanke [66], Pierce et al.
[49], Storres [60], Burkhardt [7], Jackson and Pitts [33], Sayago and Sire-
brenik [56], Weber [67], Hultborn and Tdérnberg [30], Humphrey 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
Stout [23]. He removed the tumour 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 total of 149 interval operations the 10-year survival rate
increased from 35% to 49.9%, but also in the other cases from 16.4% to
30.9%.

Harrington’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 that 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 they stated that 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, Kése, Scheel and Fries did not find any
difference. According to Rodén, the results are more promising after the
interval operations. The substantially better results after the interval opera-
tions were attributed, by Nohrman as well as by Hultborn and Térnberg, to the
fact one-phase operations were performed in clinically verified malignant cases.

Nohrman proved in a smaller, while Hultborn and Tdrnberg in a larger
patient material, that the survival rate of those operated within three days was
better. According to Hultborn and Tdérnberg, the 10-year survival rate after
one-phase operations was 38.5%, that within a 3-day interval 75.3% and that
exceeding three days 59%. Probably more patients in grade 111 belonged
to those operated with a longer interval than 3 days.

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

Weber, Hultborn and Tdérnberg as well as Gregl and Thorwirth estab-
lished that the residual tumour after biopsy demonstrated in the removed
breast reduces the chances of survival. In 42 such cases of Hultborn and
Tornberg the 10-years survival was 51.7% but this was much better than the
38.5% after the one-phase operations. In cases without residua, the rate was
68.2%. Gregl and Thorwirth ascribed a particularly bad prognosis to the resid-
uum in positive lymph node cases. Of 28 metastatic 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 that
the 5-year survival rate of those undergoing surgery within 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 rate was 84.7%.

Acta Chirurgica Hungarica 26, 1985



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

The results of other authors (Lee, Dargent et ah, Burkhardt, Storres,
Jackson and Pitts) revealed, however, that the chances for survival after
interval operations were similar or better than after one-phase operations.

Present Results

Patient material: In the period form 1950 to 1958, a total of 1044 breast
cancer patients received combined treatment (radical operation and radio-
therapy). Of these 884 patients belonged to stages | and Il according to Stein-
thal. The 160 patients graded as stage 111 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 metastatic) 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 metastatic cases (22.7%). Out of the 217 biopsies 63% fell
into the negative group and 37% into the metastatic group.

The immediate radical operation following the total excision or biopsy
and histological frozen-section examination should be called one-phase opera-
tion. Here, patients with a follow-up of at 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 with 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 the one-phase operations every fourth, patient 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 metastatic cases 28 patients (34%) survived for 15 years; 5-year
losses: 29 patients (35%).

Acta Chirurgica Hungarica 26, 1985
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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 metastatic cases 46 patients (17%) survived for 15 years; 5-year
losses: 130 patients (47%).

Consequently, after the interval operations, in the negative cases, more
than half of the patients, while in the metastatic cases every third survived
at least for 15 years. Nevertheless, after the one-phase operations, in the nega-
tive cases every third, while in the metastatic 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 Térnberg and Wanke. Similarly, we also attrib-
uted the better results to the fact that in the out-patient services the surgeons
excised breast tumours 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 metastatic. 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 1).

Table |

Significance of the length of the interval

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

A 1—7 33 18 69
B 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 attached 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

Acta Chirurgica Hungarica 26, 1985



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

patient was lost (6 out of 44). This confirms the data of Pierce et al. In our
material the 5-year survival rate of those operated at a half-year interval was
greater (65%).

It should be emphasized that 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 third did so.

Comparison of the Results
Importance of the 3-day interval

As opposed to the results of Nohrman, Hultborn and Tdrnberg, it can
be stated that in our material a total of 29 patients was operated at 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 at 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 that
of those operated at shorter (1 day to 7 days) and at 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 Humphrey and Swerdlow be con-
firmed. Within 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
patients 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 !).

Acta Chiruraica Hungarica 26, 1985



F. Prochnow et al. : Biopsies and Surgery of Beast Carcinoma 1

Importance of residual tumour

In our material 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 metastatic cases 10 patients, approximately half of them survived
for 15 years. There was a great difference in survival between the negative
and metastatic cases, although the harmful consequences of the residuum
could be verified not even in the metastatic cases.

Importance of Histological Type

The 217 cases were divided into two groups. The first included 66 patients
(53 negative and 13 metastatic). Their tumours proved histologically to be
comodo, initial intraductal, papillary and medullary mucinous cancers. The
other group contained 151 patients (83 negative and 68 metastatic). The
histology of their tumours 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. two-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, patient did not sur-
vive for 5years. The better results can be partly ascribed to the fact that 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
data are shown in Table II.

Table Il

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
Diameter of tumour 2.3 3.1
Survival (years) 18.2 17.3

Table Il proves that patients having undergone an interval operation
due to a tumour regarded as benign can expect a permanent recovery in a
larger number and to a greater extent, since at the time of the operation, they
were younger (5 X2years) and the growth of their tumour was slower.

Acta Chirurgica Hungarica 20, 1985
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The Question of Surgical Dissemination of Tumour Cells

General opinions

Of the pathologists Lubarsch [48], Ewing [18], Ackerman and Wheat
Jr. [1] and Kellner [36] attributed haematogenous metastases-inducing effect
to trauma. This warnings applies to biopsies, and to radical operations of
lesser or greater character. Wood, jr. et al. [71] considered the growth and
spread of the tumour the most important factors in metastasis formation.
Trauma (surgical and also biopsy) are ranked in the eighth place. Biingeler
[8] believed that biopsy does not alter the disposition of the organism, even
if tumour cells enter the organism métastasés cannot occur. Kuzma and
Anderson [38] emphasized that the metastatis-forming effect of biopsy is not
adequately proved. According to Kellner [36], tumour cells from the local
malignant tumours enter the organism only most infrequently. Invasion is
associated with cytaemia and, due to the progression of the tumour, a gradu-
ally increasing number of tumour cells disseminate in the organism. According
to Hamperl [27], the detachment of tumour cells depends primarily on their
co- and adhesion as well as on the gradually increasing vis a tergo pressure in
the tumour. The existence of tumour cells in the circulating blood is not the
same as metastatis [8, 27, 32, 36].
In case of wholly excised tumours within a single block-dissection radical
operation, haematogenous meétastasés are not to be feared.

Results of interval operations

The essentially better results are due to that also well-circumscribed
non-carcinomatous tumours have been excised. The circumscribed appearance
occurs when tumours of differenciated cells show the compressive invasion
described by Hamperl, and tumours with immature cells have delineated
edges [30] and a pushing border [39]. Also the lymphocytic border of medullary
cancers, the mucous infiltration of mucinous carcinomaand the hyalin envelope
of small scirrhus of old women make a cancer well-circumscribed. It is known
that the surgical prognosis of these tumours is much better than the average.

The frequently occurring residual tumours 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
with an 80% 5-year survival rate. Wanebo et al. [65] performed ample exci-
sion, then radical operation in 167 so-called preclinical mini-carcinomas.
Histological examination revealed residua in 52% of the cases. The 10-year
survival rate of the patients was 95%. Contesso et al. [9] reported that 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 tumours 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 mastectomy, 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. It is,
however, obvious that for a long time the residuum causing recurrences does
not have metastatic complications.

Experimental, Clinical, Pathological Observations

By intravenously injecting large amount of tumour cells in 100% suc-
cessful attempts have been made to produce meétastasés in rats. Using few
hundreds of tumour cells, however, succeeded in causing métastasés only in a
small fraction of animals [36]. This experiment cannot be an analogy, since
the intact, tumour 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 trauma, the detachment of intact tumour cells
change, how many of them enter the surrounding tissue, the lymph vessels
or, via the regional veins, the organism. Fleming showed that during osteo-
synthesis of metastatic femurs, a marked dissemination of cells is initiated in
the regional venous circulation, however, this is immediately stopped following
the surgery. This fairly rough and direct trauma cannot be compared, how-
ever, with the operation performed in the intact tissue far removed from the
tumour.

It is well known that cancer of the breast is a metastable tumour. It is
therefore justified to suppose that 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 number of these patients at
the time 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 Walther [64], the autopsy of patients with cancer of the
breast receiving treatment 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 material
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 métastasés—into three classes, namely
to (t) those resistant to métastasés, (ii) those with preclinical, occult métas-
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 1to 5 cm tumour 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 tumour takes 10 to 15 minutes. This is the time
within which the tumour cells becoming detached in larger amounts are a
threat to the organism if, entering the circulation, they start to invade it.
After removing the tumour, a residuum is bound to be left over. This, how-
ever, is of less importance, 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 at a long interval.
After excising the tumour, however, the organism acquires a highly favour-
able position, since tumour-cell dissemination will abruptly stop. It should
namely be borne in mind that cancers of the breast keep on growing throughout
long years prior to being diagnosed and operated. If the patient presents
without haematogenous métastasés, the organism must have effectively com-
bated the tumour cells. It would be an exaggeration to say that the defence
mechanism of the organism were to break down just as a result of surgical
stress or trauma. 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 with skin grafting. His 10-year sur-
vival results are better than average.

Theoretical Remarks

It is known that 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 with a statistical probability. One of
the causes in that neither the patients resistant to haematogenous métastasés
nor those with occult métastasés can be considered.

The same accounts for that 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
number of those with occult haematogenous métastasés will be. Hence, the
predeterminists are wrong, since as a result of the increase of early cases, the
number of permanently recovered patients will also increase.
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Practical Remarks

A fairly important diagnostic task in operable cases is the recognition
of occult, haematogenous métastasés by using special procedures. Certainly,
the radical and aggressive treatment of these patients will markedly reduce
the chances of their survival, while the palliative treatment may even essen-
tially lengthen it.

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

It is an old rule that every single node should be removed from the
breast. Although in such cases, the interval operations have outstanding
prognosis, it is still recommended that 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.
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Uber die prognostische Rolle der Biopsie und des zweizeitigen Eingriffes in der
Chirurgie des Mammakarzinoms

(Problem der operativen Tumorzellstreuung)

F. Prochnow und L. Tapélésanyi

An der Chirurgischen Abteilung des Landesinstituts fur Onkologie wurden in den
Jahren von 1950 bis 1958 in 217 Mammakarzinomféllen zweizeitige Operationen vorge-
nommen; die Zahl der observiert 15 Jahre Uberlebenden belief sich auf 111 (51%); im
Laufe derselben Periode wurden 667 einzeitige Eingriffe durchgefihrt, wonach die Zahl
der observiert 15 Jahre Uberlebenden 184 (27,6%) ausmachte. Die wesentlich besseren
Ergebnisse finden ihre Erkldrung darin, daf in den Ordinationen mittels Probeexzision die
als gutartig gehaltenen Tumoren (die histologischen Krebse) entfernt wurden. Die Ergeb-
nisse wurden weder durch die Zeit des Intervalls noch durch das Tumorresiduum negativ
beeinfluRt. Die Prognose der operierten soliden (simplex, Szirrhus) Krebse ist weniger gut.
Mit einer Dauerheilung kénnen am ehesten jene an Mammakarzinom leidenden Frauen
rechnen, die sich im Alter vor der Menopause befinden und bei denen es sich um einen
langsam anwachsenden Tumor mit kleinem Durchmesser handelt.

Bei den ohne h&matogene Metastasen operierten Mammakarzinomkranken kann
durch die Tumorzellstreuung keine Metastase verursacht werden, da dieser ProzeR
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wéhrend des langsamen Tumorwachstums durch den Abwehrmechanismus des Organis-
mus stets gehemmt wurde, eine F&higkeit, die durch den chirurgischen Eingriff nicht
verringert wird.

Obwohl die Ergebnisse der zweizeitigen Operationen befriedigend sind, wird
empfohlen, dall die Entfernung der Mammaknoten stets in Instituten stattfinden soll, wo
die rasche Gefriermethode zur Verfligung steht.

MporHocTuyeckasi posib GMOMNCUM U ABYX3TAMHOM onepauuyn B XUPYpruu paka
rPyLHOI >kenesbl (BOMPOC OMEPATUBHONO PacCeMBaHUSI OMyXOSIEBbIX KJ/ETOK)

®. MPOXHOB un J1. TAMNOJZTHAHN

B xupypruyeckom oTgeneHun [ocyAapCTBEHHOr0 OHKOJSIOTMYECKOro WHCTUTYTa, 3a
nepuog 1950-1958 rr., B 217 cnyyasax BbINOMHWUAN ABYX3TalNHYy orepauuio rno rnosojy paka
rPYAHONM >Kenesbl; YMCN0 MepexmBLinX 15-neTHWIA CpOK nocne onepauun coctasnsno 1l
601bHbIX (51%). UMcno ocTaBLUNXCS BXXMBbIX cnycTs 15 neT nocne 667 ogHO3TamnHbIX onepauuii,
BbIMO/IHEHHbIX B Te )€ rofbl, cocTaBnsano 184(27,6%). O6bACHEHUE 3HAUMTENbHO Ny4YLINX pe-
3yNNTaTOB ONepaLuWii B NepBOM C/lyyae 3ak/1i04aeTcs B TOM, YTO OMyX0/n, KOTOPbIe Npy NPo6HOWM
ouoncun cunTann Jo6poKayecTBeHHbIMU (FUCTONOMMYECKME PaKW), YAansanm B ambynaTopusx.
Hv npogonkyTenbHOCTb WMHTEPBaNa, HU OCTATOK OMYX0/M He OKasblBas/n YXYALLAKLLEro
[elicTBMA Ha pe3ynbTaT. [MporHo3 meHee 61aronpuATHBIN NPY onepauusx conngHoro (NPocTown
pak, ckupp) paka. CTONKOe BbI3[0POB/EHNE OXWAETCA CKOpee Y 60/MbHbIX, HaxoAsALMXcs
nepes MeHONay3on, ¢ MeA/IeHHO pacTyLLeil pakoBOl 0NyxX0bto, MMEIOLLEN ManeHbKUIA anameTp.

Y npoonepnpoBaHHbIX 60/IbHbIX C PAKOM FPYLHOW >Kene3bl 6e3 remaTtoreHHbIX mMeTacTa-
30B, paccemBaHuve OMyXoseBbIX K/ETOK BO BPeMs OMepauumn He MOXeT Bbi3BaTb 06pa3oBaHue
MeTacTas3oB, TakK Kak 3TOMYy, 3a MPOLO/IKUTENIbHOE BPEMS PasBUTUA OMYyXOnn, BCerga npensaT-
CTBYIOT 3alUWTHbIE CW/bl OpPraHu3Ma, XMPYpPruyveckoe e BMeLUaTe/lbCTBO He CHWDKaeT 3Ty
CNOCOBHOCTb.

XoTA pe3ynbTaTbl Onepauun C NepepbIBOM ABASKOTCHA XOPOLLMMU, TEM He MEHee aBTopbI
PEKOMEHAYIOT, 4TOObl /1060M Y3eM0K W3 FPYAHOW XKenesbl YAANsM B TaKOM MeAULIMHCKOM
yupexaeHnn, KOTOpoe pacrnonaraet BO3MOXHOCTbIO MPOM3BOAMTL ObICTPOE MCCNefoBaHMe
C 3aMOpaXmnBaHUeEM.
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Gastric Carcinoma Associated with Other
Maligant Tumours

L. Molnar, E. Svastics and P. Rahoty

National Cancer Institute, H-1122 Budapest, Rath Gy. u. 7-9, Hungary
(Received October 10, 1983)

Authorsreport on 25 patients treated for gastric cancers associated, synchro-
nously or metachronously, with other malignant tumour. Hypotheses for the
development of multiple malignant tumours are reviewed. They state that the
prognosis of the second tumour is worse for its late detection and stress the impor-
tance of follow-up that also considers the possible development of a new tumour.

Occurrence of multiple primary tumours has been observed by early
investigators like Procca, Forster, Kaufmann, Virchow, Volkmann [cit. 32].
Nearly 100 years ago (1881) Billroth [5] determined the criteria of multiple
primary malignant tumours: (i) the tumours of different histological types,
(rr) have different localization, (in) and possess métastasés of their own.

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

According to this definition (r) the tumours must show histological
signs of malignancy, (rr) they have to be of different histological types, (rrr)
unequivocal evidence must be provided that the tumours are not one another’s
meétastasés.

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

There is a diversity in literature on the occurrence rates of primary,
multiple malignant tumours. Double primary tumours usually occur in 3-5%,
triple tumours in 0.2-0.5%. The occurrence of even more primary tumours 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 malignant tumours increase the likelihood of secondary tumours [14].

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

1. Simultaneous or synchronous multiplicity if tumours appear within
one year and the possibility of recurrence can be excluded.

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

The pathogenic factors of multiple primary tumours 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 familiar 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 tumours treated at our department
is in progress. To the best of our knowledge no comprehensive study on gastric
cancers accompanied by other malignant tumours has been published. Over
the period of 1972 to 1981 we treated 215 gastric cancer patients; multiple
tumours were found in 25 cases (Tables I-Y).

Table |
Gastric cancers associated with other tumours

Metachronous gastric

Synchronous carcinoma
gastric

carcinoma primary secondary
Breast tumour 1 9 1
Gynaecological tumour 1 1 2
Tumour of the head and neck — 3 1
Malignant melanoma 1 1 1
Urological tumour 1 1 —
Colon tumour — 1
Total 4 16 5

Table Il

Age and sex distribution of patients with multiple primary tumours

Age Male Female
31—40 1 2
41—60 — 4
61-60 | 9
61—70 2 2
71—80 2 2
Total 6 19
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Table Il

Time elapsed between the primary and secondary tumours

Localization of tumour Interval between primar
Case No. I and secondary tumour (yr
primary secondary

1 breast stomach 13

2 breast stomach 14

3 breast stomach 20

4 breast stomach 3

5 breast stomach 3/4 (synchronous)

6 breast stomach 15

7 breast stomach 2.5

8 breast stomach 3

9 breast stomach 3

10 breast stomach 55

11 stomach breast 11

12 uterus stomach 7

13 stomach uterus 0 (synchronous)

14 stomach ovaries 15

15 stomach ovaries 4

16 larynx stomach 2

17 gingiva stomach 1

18 corpus linguae stomach 15

19 stomach sinus ethm. 2

20 stomach melanoblastoma 2

21 stomach melanoblastoma 0 (synchronous)

22 melanoblastoma stomach 19

23 penis stomach 1 month (synchronous)

24 prostate stomach 4

25 sigma stomach 6.5

When evaluating our gastric cancer cases none of the aetiological factors
enumerated in the introduction could convincingly be proven. Family 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 with cytostatics or irradiation and the low incidence of
double tumours 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. It is quite probable that
these coincidences derive from the special patient material of our Oncological
Institute.

As to recent years’ studies of the National Institute of Oncology (Buda-
pest) and of other authors, the immunological factors may play the most
important role. The immunosurveillance theory of Thomas [44] and Burnet
[9] on the defensive reaction to tumour by the T-cells has undergone some
revision. Latest investigations in this field suggest that neither the T nor the
B cells, but the ‘zero’ subpopulation of the lymphocytes is responsible for
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Table IV

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

Case No. Primary tumour S?ﬁ?nng&ry
| 2m Im
2 12 m 6 m
3 4m 3m
4 5m 1m
5 1w Im
6 6 m 6 ni
7 18 m 48 in
8 2w 12 m
9 Im 6 m

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

the killing of tumour cells. This specific cellular immunoreaction of cancer
patients 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 Bakécs [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 demonstrates that 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. It is a
gross error if the physician controls only the previously known and treated
tumour, and does not reckon with the possibility of a new tumour. Thorough
physical examination should be complemented with laboratory analyses, e.g.
identification of tumour markers.

From the point of view of a second tumour, patients having been operated
upon for another tumour are considered to be at 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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Table V

Survival after tumour removal

After the removal of the

After the removal of secondary tumour
Case No. the Frlmary tumour
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
Table VI

Curative resection

Primary gastric tumour 1/5
Secondary gastric tumour 2/16
Synchronous tumour 0/ 4

notonly accordingto the patient’s complaints (e.g. gastroenterological examina-
tion) but, 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. Molnar, E. Svastics und P. Rahoéty

Berichtet wird Uber 25 Patienten, bei denen sich zum Magenkarzinom, synchron
oder metachron ein anderer maligner Tumor gesellte. Die sich auf die Entwicklung von
multiplen malignen Tumoren beziehenden Hypothese wurden uberprift. Es konnte
festgestellt werden, dall die Prognose des zweiten Tumors, da dieser meistens nur spéat
diagnostiziert wird, schlechter ist. Die Mdglichkeit der Entwicklung eines neuen Tumors
liefert einen neuen Beweis flir die Notwendigkeit der laufenden Betreuung der Tumor-
kranken.
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Pak Xenygka B coyYeTaHMnM C gparMm 3noKaydeCcTBeHHbIMU OMyXOosIAMU

. MO/THAP, E. CBACTUY n M. PAXOTHU

ABTOpbI NIEUANIN B CBOEM OTAeNeHUM 215 60/bHBIX C PAKOM >KenyaKa, CPeay KoTopbIX
y 25 K paKy XenyaKa CUHXPOHHO UM METAXPOHHO MPUCOeAMHSNACH 3/I0KaUYeCTBEHHAs OMyX0/b
BTOpPOro opraHa. OHWM 3HAKOMSIT C FMMOTE3aMM BO3HWKHOBEHUSI MHOXECTBEHHbLIX OMyXoseid.
B vX mMaTepuasie MPo3HO3 BTOPOIM OMYXOMW XyXe, MOCKO/bKY ee 06bIYHO AMArHOCTMPYHOT C
3ano3faHuem. MofuepKMBalOT 3HaueHWe 06CNYXKMBAHUSA, MPX KOTOPOM CrieayeT AymaTb Takke
M 0 BO3MObLHOCTM Ha/IMuMsi BTOPOW OMyXosin.
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Joint Occurrence of Aseptic Necrosis of the
Head of the third Metacarpal and Freiberg’s
Disease

J. Gurin

Department of Orthopaedics, Semmelweis University Medical School, H-1502 Budapest,
Karolina Gt 27, Hungary

(Received October 25, 1983)

Freiberg’s disease of the second metatarsal was found together with the
aseptic necrosis of the head ofthe third metacarpal in a 54-year-old female patient.
No similar case was found in the available literature. The deformity of the second
metatarsophalangeal joint was corrected with an operation, the alteration of the
third metacarpal did not need operative correction.

The aseptic necrosis of the head of the third metacarpal is very rare.
It was first described by Dietrich [4] or according to Breck [2] by Mauclaire
[8] . Single observations were reported by Bopp [1], Frank [5], Schinz et al.
[9] and Seyss [10]. Aseptic necrosis of the heads of the second and third
metacarpals was described by Grosseketler [7], that of the forth metacarpal
by Friedl [6] and of the fifth metacarpal by Carstam and Danielsson [3].

The age of the patients ranged from 15to 51 years. The complaints were
generally local tenderness and restriction of the joint motion. If conservative
treatment 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 third 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
metatarsal head, mainly on the plantar surface, and after a longer weight-
bearing. In the evening the forefoot became edematous and the pain increased.
No trauma was reported. The examination revealed a thickening, a tenderness
and dorsal and plantar clavus in the area of the second metatarsal 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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Fig. 1. Freiberg’s disease of the second metatarsal

A restricted motion (10°-50°) was similarly observed in the third meta-
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 third metacarpal head, the unevenness of the articular surface and a
palmar 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, it causes a painful restriction of the joint motion. Labor-

Fig. 2. Restricted motion of the third metacarpophalangeal joint
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Fig. 3. Diminution of the third metacarpal head

atory findings were normal, and the hand was not edematous, cyanotic or
painful. No signs of tumour could be found.

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

Fig. 4. The head of the second metatarsal after operation
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Gleichzeitiges Vorkommen der aseptischen Nekrose des Ill. Metakarpalkopfes
und der Freibergschen-Krankheit

J. Gurin

Bei einer wegen durch Koéhler Il1-Krankheit verursachten Beschwerden auf die
Abteilung aufgenommenen 54 jahrigen Patienten war gleichzeitig die aseptische Nekrose
des I1l1. Metakarpalkopfes zu beobachten. Das Ziel der Mitteilung war die Aufmerksam-
keit auf die Mdglichkeit des gemeinsamen Vorkommens der aseptischen Nekrose des
M etatarsus und des Metakarpalkopfes zu lenken, zumal in der einschlédgigen Literatur die
Beschreibung eines &hnlichen Falles nicht vorzufinden war.

Cny4aii OJHOBPEMEHHOIO Ha/IMYMA acenTMUECKOr0 HEeKpo3a TOMI0BKM TPeTbeN
NACTHOW KOCTW M 60Me3HM (hpeiibepra

N. TYPUH

ABTOp /eunn1 60/1bHYI0 54 NeT Ha OCHOBAHUM Kanob, Bbl3BaHHbIX 60Me3Hbl0 Kénepa
(11 Kéhler), ¥ OQHOBPEMEHHO OTMEUYEHHOr0 Y Hee acenTUUecKoro HeKposa rofioBku 111 nacTHoi
KOCTW. B HayuHOl nuTepaType, KOTOPOi/ packofiaran aBTop, OH He BCTPETW/CA C OMWCaHuem
NoAo6GHOro ciy4vast. Liefiblo HacTOALLEro Coo6LLEHNs SABNSETCS 06paTUTb BHUMAHME HA BO3MOX-
HOCTb OfJHOBPEMEHHOIO HaNMuMsl acenTMUecKoro HeKpo3a FOfI0BOK M/IOCHLI M MSICTW.
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Combined Use of Transurethral Resection and
Needle Biopsy in the Diagnostics of Carcinoma
of the Prostate

J. Zana, L. Polyak and D. Frang

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

(Received November 9, 1983)

On suspicion of prostatic tumour, the authors performed a combination of
transurethral resection and needle biopsy to form a safe histological diagnosis as
well as to apply an adequate therapy. Transurethral resection combined with
needle biopsy isto be performed if patients present with dysuric complaints, and if
tumour can be suspected on rectal palpation or based on the clinical picture. This
intervention ensures an unequivocal diagnosis and eliminates the urinary obstruc-
tion. They also dealt with cases, in which only needle biopsy or transurethral
resection could help in forming the correct diagnosis.

Patients with carcinoma of the prostate present at a urologist usually
with increased urinary complaints; or in case of metastatis the primary tumour
has to be detected [13]. The suspicion of cancer of the prostate arises:

1. On the basis of clinical symptoms, laboratory findings, X-ray exami-
nations and scintigraphy (rapidly increasing dysuric complaints, lumbar pains,
loss of weight, microscopic haematuria, increased E. S. R., increased acid
phosphatase values, most 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 tumour in case of chronic prostatitis,
prostatic calculus, infarct of the prostate or adenoma. (In two of our patientsthe
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-
tate [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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tumour. Needle biopsy may lead to unsuccessful results [14]. In case of a
small amount of biopsy material, only the suspicion of tumour 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 5to 15% of the patients with carcinoma of the prostate). In these
cases, it is not the rectal palpation but the clinical symptoms which call atten-
tion to the possibility of a prostatic tumour.

A combination of transurethral resection and needle biopsy was per-
formed in 50 patients suspect of cancer of the prostate. In this way we wanted
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).

Table |

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 material is still in
progress. It can be stated, however, that a considerable part of malignant
tumours 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, at the
same time, of therapeutic effect by eliminating the urinary obstruction.

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

1 In all cases, a sufficient amount of material was gained to form a
histological diagnosis (there were no false-negative findings on account of the
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limited material available. Denton had the same experience with 300 pa-
tients [5]).

2. The patients could, at the same time, 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 at the urologist with dysuric complaints and, prostatic tumour
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 at the anterior surface of the prostate or in the peri-
urethral region (in 5 to 15%) it is mostly by transurethral resection that a
tissue sample can be obtained which ensures the histological diagnosis [11]. In
case of tumours located at the posterior surface of the prostate subcapsularly,
however, primarily 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. Zana, L. Pé6lyak und D. Franc

Im Interesse der Erstellung einer sicheren histologischen Diagnose und der Ein-
stellung der Therapie kam im Falle eines Prostatatumorverdachts die transurethrale
Resektion bei 50 Patienten in Kombination mit der Nadelbiopsie zur Anwendung. Der
gleichzeitige Einsatz der beiden Verfahren erwies sich im Falle von dysurischen Beschwer-
den und eines sich anhand des rektalen Palpationsbefundes oder des klinischen Bildes
erhobenen Prostatatumorverdachts im Interesse der Sicherung der eindeutigen Diagnose
sowie der Behebung des Miktionshindernisses als lohnhaft. AnschlieBend finden auch jene
Félle eine Besprechung, in denen beim Verdacht eines Prostatatumors zur richtigen
Diagnostizierung eine der beiden Verfahren — Nadelbiopsie oder TUR — genigte.

OQJHOBPEMEHHOE NMPVMEHEHME TPAHCYPETPAsIbHOM PE3EKUMN U UroNbYaToi
6uorncun B AMArHOCTUKE paka npocTathbl

A. SAHA, 1. MOAK n 4. ®PAHI

ABTOpbI BbINOMHUAN OfHOBPEMEHHO TPaHCYpeTpanbHY0 pe3ekuuto U Uroabyatyio 6uon-
cuto y 50 60NbHbLIX C NOJO3PEHWEM Ha OMyXO0Nb NPOCTaThbl, C LeSbl0 YCTAHOBNEHUS TOYHOIO
TMCTONONMYECKOTO aHanu3a M HasHaueHus COOTBeTCTBYHOLW el Tepanuu. MO UX MHEHWIO, ecnu
60NMbHOI 06paTUNCA K ypONory cano6aMmy Ha AW3ypuio, U eciu Npu pekTanbHOM o6cnefoBa-
HUW MM Ha OCHOBAHUW KNWHUYECKOW KapTUHbI BO3HUKNO MOAO3PEHMe Ha pak mpocTaTtkl, TO,
C Lenbio NMOCTAaHOBKM MpPaBMIbHOTO AMArHo3a UM NpekpawieHWs Xano6, CBS3aHHbIX C Meuyenc-
nycKaHueM, cnefyeT NpoM3BeCTM TPaHCYpPeTpanbHYy0 pe3eKkLunto BMecTe C MronbyaToil 6uoncueii.
ABTOpbI pacCCMETPUBAIOT TaKXe Takue Cnyvaum, Korga yaaeTcs JOCTUTHYTb MOCTAHOBKM NPaBUb-
HOT0 AMarHo3a npu nNoAo3peHUN Ha pakK NpocTaTbl MG0 TOMLKO C NOMOLLbIO UFONbYATON 6UOMN-
cun, NM6GO TONMbKO C MOMOLLbI TpaHcypeTpanbHoii pesekyun (TUR).
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High incidence of cardiovascular collapses during clinical treatments with
the cytostatic Vinca derivative formyl-leurosine (F-leurosine) prompted efforts to
analyse in experimental models the haemodynamic mechanisms underlying the
cardiodepression induced by large doses of the drug. A variety of cardiovascular
variables was measured in 38 dogs narcotized with sodium pentobarbital. It was
found that i. v. administration of F-leurosine (2 mg/kg) elicits, after a very short
latency (< 5min), considerable decreases ofarterial and pulmonary blood pressure,
ventricular contractile force, cardiac output, ventricular filling pressure, coronary
blood flow, and myocardial 0 2consumption. Calculated systemic and pulmonary
vascular resistance increased, while coronary resistance did not change. The later
phase of F-leurosine action (> 1hour) was associated with a permanentcirculatory
depression, a compromised coronary autoregulatory capacity, and serious histologi-
cal injuries in the heart. Autonomic blocking drugs could not prevent these effects.
It is concluded that the F-leurosine-induced rapid primary (pharmacologic)
depression is followed by toxic manifestations ofa more serious, secondary cardiac
damage caused by the direct action ofthe drug cellular membranes.

Since modern surgical therapy of neoplasmas is regularly supplement-
ed by the administration of antitumour drugs, investigation concerning the
various actions of these agents has become an integral part of surgical research.
The treatment with antineoplastic drugs is not without its undesirable side-
effects: The present experimental study was designed to elucidate the haemo-
dynamic pattern of acute cardiotoxicity induced by the administration of
formyl-leurosine (F-leurosine), a semi-synthetic Vinca derivative developed
in Hungary [9]. Despite the good antitumour potency of the agent in pre-
liminary 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 maintained 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-
mined, alone or in combination with each other to ascertain alterations con-
cerning various aspects of circulatory dynamics:

— Blood flow in the ascending aorta (cardiac output minus coronary
blood flow) was measured in ten dogs with a flow probe connected to a Sta-
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 Statham gauge (P 23
Db) apd a saline manometer, respectively.

- Left ventricular pressure was measured with a Statham 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-
periments with the aid of a thermodilution 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
manometer, through a multiple-hole cannula inserted into 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 esec-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, at 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 02 (Astrup
equipment) as well as for haematocrit. 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 MVVo2)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 [w, 4 mg *kg-1) often resulted in a rapid total cardiovascular
collapse or ventricular fibrillation. Moreover, the time-span of observations
was restricted to a period of 120 min duration: in time control experiments
(4 dogs) arterial blood pressure of open chest, instrumented animals could be
maintained for approximately 2 */23 hours until a significant (>10% ) dim-
inution was observed in this variable.

In additional experiments a selected number 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), histamin-
ergic (H\  H2receptors, 5 dogs), or serotoninergic (2 dogs) mechanisms,
respectively. The drugs were: pentolamine (0.5 mg « kg-1) -f- propranolol
(0.5 mg mkg-1); atropine (0.5 mg ¢kg-1) mepyramine (5.0 mg «kg-1) -
cimetidine (5.0 mg ¢ kg-1); methylsergide (0.2 mg ¢ kg-1). All these drugs
were administrered intravenously. Effectiveness of blocking drugs was tested
by i.v. injection of appropriate agonists.

Histopathology

The experiments were terminated 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 with 4% formaldehyde infused into the coronaries. The semithin
sections were stained with toluidine blue. Ultrathin sections were made with
a Reichert UMO02 apparatus for routine electromicroscopy (JEM 100 B equip-
ment). Light microscopic studies were also performed using standard tech-
niques. Open chest dogs maintained for an appropriate period of time (2 23
hours) served as controls.

Data analysis

Circulatory variables were chosen for data analysis at rigorously selected time-
intervals. Most values quoted in the text 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 latter 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-
perimental groups seemed preferable to the magnitude of changes. The results
were examined statistically using the Student’s t test for paired and unpaired
data.

Results

I. Systemic and pulmonary circulation

Figure 1 illustrates the characteristic pattern of circulatory dynamics
that occurred in the anaesthetized dog after F-leurosine administration. The
tracings depict dramatic changes in arterial blood pressure, cardiac output, and
myocardial force.

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

Control 5min tomin 20min 30min 120min

CO S00,----m-
mi/mtn gl , «

12mg/kg iv

Fm. 1. Cardiovascular depression elicited by F-leurosine (arrow). From above downwards:

myocardial contractile force (MF, left ventricle) cardiac output (CO, phasic and mean

curves), arterial blood pressure (BP). Note prolonged latency ofthe cardiac output fall as

compared to that of the hypotensive response, and the waxing and waning of cardiac
depression during the later periods
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Fig. 2. Effect of F-leurosine on systemic circulation. Mean values + S. E. M. of six
experiments. All changes are significant statistically (p < 0.05) except in the first phase
(decline) of calculated vascular resistance

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-
temic 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 pulmonary circulation, although the extent of this
reduction lagged behind that of the flow (cardiac output). Thus, a moderate
increase of calculated pulmonary vascular resistance ensued after the adminis-
tration of the drug.

I1. Myocardial force and heart rate

Cardiac contractile force was monitored in both types of experiments.
It was found that a predominant feature of F-leurosine toxicity is the perma-
nent depression of myocardial contractility (Table1). Cardiac frequency exhibit-
ed a modest but 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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Fig. 3. Effect of F-leurosine on pulmonary circulation. Mean values + S. E. M. of four

experiments. S. E. M. is not indicated where its bar is smaller than symbol. Changes are

significant statistically (p < 0.06) after 10 min, except changes in left atrial pressure
which are significant only during the latest 30 min

Table |

Effect of F-leurosine on cardiac activity

Time, min
0 10 30 €0 130
Ventricular contractile
force (%) 100 + 0 71 + 6® 76 + 4® 66 + 10® 64 + 9
Heart rate
(beats *min™1) 163 + 6 144 + 1b 137 + 6“ 139 + 6 139 + 5b

Mean values £+ S.E. M., n = 10
®significantly different (p < 0.01) from control
bsignificantly different (p 0.06) from control

I111. Ventricular mechanics

As it is evident from the results summarized in Table Il, administration
of F-leurosien elicited an equivocal and moderate increase of left diastolic
ventricular elesticity (wall stiffness). The time-course of this change approxi-
mately coincides with that of the diametrically opposed alteration of the end-
diastolic ventricular pressure, suggesting the non-involvement of wall stiffening
in the lasting decrease of cardiac output (Figs 1 and 2).
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Table Il

Effect of F-leurosine on left ventricular mechanics

Time, min
0 10 30 60 120
Passive elastic modulus 0.029 0.031 0.032 0.035 0.039°
(ml-1) + 0.009 + 0.008 + 0.010 + 0.013 + 0.010
Left ventricular end-diast- 0.66 0.68 0.54 0.41° 0.42*
tolic pressure (kPa)6 + 0.18 + 0.19 + 0.22 + 0.12 + 0.15

Mean values + S.E. M., n = 4
“significantly different (p < 0.05) from control
61kPaca7.52mm Hg

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 termination of the 120
min observation period, respectively.

V. Coronary circulation

Blood supply to the heart muscle significantly decreased after F-leurosine
administration (Table I11). An unequivocal parallelism between decreases of
coronary blood flow and arterial pressure on the one hand, and MVo2on the
other, could be inferred from these results, whereas the interdependence of
coronary blood flow, coronary vascular resistance and coronary venous p02
was found to be more uncertain. Thus the decrease in flow could probably be
attributed to the diminution of the myocardial oxygen demand. At the same
time, 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 terminal 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 terminal 30 min of the observation period.
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CBF
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BP
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Fig. 4. Effect of asphyxia (r—i) of 60 sec duration on the coronary circulation in the
control period (top tracings) at 30 min (middle tracings) and 90 min (bottom tracings)
after F-leurosine administration. From above downwards in each block: Coronary blood
flow (CBF, phasic and mean curves), arterial blood pressure (BP). Figures below the
blocks denote calculated vascular conductance (reciprocal value of resistance, 1/R)

VI. Effect of autonomic blocking drugs

To examine the possibility that acute cardiovascular distress induced by
F-leurosine administration could, in part, be mediated through the enhanced
release of well-defined vasoactive substances, a limited number of dogs was
pretreated with blocking agents of adrenergic, cholinergic, histaminergic and
serotoninergic mechanisms. The results as presented in Table IV showed that
these drugs were remarkably 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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Table Il

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

Time, min
0 10 30 60 120
Mean arterial blood
pressure (kPa)6 171 + 15 84+ 18" 120 + 15“ 108 + 2.1“ 116 =+ 3.5
Coronary blood flowc
(ml emin-1) 278 2.1 116+ 18“ 172 + 11" 171 + 1.0 173 =+ 2.7“

Coronary vascular

resistance (%) 100 +0 115 + 5* 113 + 12 102 + 15 106 + 8
Arterial p(),, 113 + 12 — 102 £ 13 91 + 10“ 83 + 0.8
(kPa)6

Coronary sinus p02 29 + 0.2 — 29 + 02 28 = 02 23 = 0.2
(kPa)6
Myocardial 0 2

(consumption, %) 100 +0 — 63 + 13* 64 + 11 73 £ 10¢
Arterial pH 7.41 £ 0.02 — 738+ 0.02 730+ 0.03° 7.27 £+ 0.05°

Mean values + S.E. M., n = 6

“significantly different (p < 0.06) from control
61kPa 7.62mm Hg

cleft anterior descending (LAD) artery

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

Table IV

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

Time, min
Initial value (kPa)® —_ Blockade®
10 30 60 120
16.2 + 0.9 (n= 10) —55+ 5 —42+ 6 —44+ 8 —42 = 10  none (control)
16.1 + 19 (n= 5) —47+ 13 —35+ 11 —36+ 9 —29+ 10 Hxz H2hista-
minergic
11.3 (n=12) -47 —39 —37 —31 a + B adren-
ergic
14.8 (n=2) —57 —38 —35 —31 serotoninergic
17.0 (n=2 51 34 -40 —45 cholinergic

“For the drugs used see Methods
61kPacli 7.52mm Hg
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VI11. Histopathological studies

F-leurosine administration produced myocardial lesions in every case.
The lesions consisted of interstitial edema and severe injuries of the muscle cells
themselves. In the light microscopy, the most 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, primarily 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.

Fig.5. Ultrastructural changes in the left ventricle. Arrows indicate interstitial edema (e),

hypercontraetile band (HB) and damaged mitochondrion (M). Also the insert (semi-thin

section) top right shows hypercontraction (left) and edematous changes (right). X 5600 and
X300
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Discussion

Cardiotoxicity of antitumour drugs remains a major therapeutic problem
during the treatment with 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 that 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. It was not the
purpose of the experiments to perform an overall cardiotoxicologic examination
in the traditional sense.

The results indicated that F-leurosine administration may elicit a sig-
nificant, long-lasting decline in at least three basic interrelated cardiovascular
variables, and each of these effects should be considered responsible, although
in different manner, for the disturbance of circulatory equilibrium. First, there
was a permanent 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 administration resulted in a dramatic decrease of systemic arterial pressure.
Finally, the third important haemodynamic variable displaying a lasting fall
was cardiac output. The four fundamental factors that are known to determine
the level of cardiac output (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 important 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 I1), 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). It is interesting to note that
an analogous haemodynamic pattern (impaired contractility - venous pooling)
characterizes the circulatory shock underlying acute iron toxicity [2, 20].
It is difficult to estimete 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 that the alterations of
afterload pointed to the direction of cardiac output decline, because of the
enormous fall in an equally important determinant: the systolic arterial pres-
sure.

The general behaviour of the smooth muscle tone of the arterial tree can
be characterized by calculating the systemic peripheral resistance. The latter
variable displayed a nearly two-fold increase at the end of the 120 min obser-
vation period, indicating an overall vasoconstrictor tendency after F-leurosine
administration. The constrictor response was preceded by a short-lived phase of
vasodilation seen immediately after the injection of the drug. Taken together,
these phenomena suggest that systemic vasoconstriction is a compensatory
feature oftoxicity, 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 antitumour drug effect, that 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, at 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
administration of F-leurosine.

Itisconcludedthat 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
primary ‘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 that show serious, often irre-
versible alterations such as filamentolysis and disseminated necrotic foci.

Whether an impaired 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 that the level of coronary blood flow is set by
the rate of myocardial oxygen requirement which, in turn, is considerably
influenced by the actual cardiac load. Indeed, there was a significantly dimin-
ished ventricular performance after F-leurosine administration that may easily
be accounted for the reduced oxygen consumption and flow. However, one is no
longer concerned with the level of resting blood flow per se in determining
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appropriate coronary function: it is more important 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 that, after a phase of hyperactivity, coronary adaptive capac-
ity became seriously restricted in the later phase of F-leurosine toxicity.
In terminal phases of the experiments a short period of asphyxia may lead to
total circulatory collapse and virtual cardiac arrest (Fig. 4). The same asphyxi-
ating procedure as it was demonstrated in former studies [11], is usually well
tolerated even by the partially ischaemic canine heart: the depression of the
cardiac activity was found to be moderate and fully reversible. In contrast,
F-leurosine treated animals displayed a reduced autoregulatory flow reserve
associated with a poor cardiac tolerance to hypoxia. Accordingly, these obser-
vations raise the possibility that the exhaustion of the coronary adaptive
capacity could trigger myocardial insufficiendy in F-leurosine-treated hearts.

Edematous inhibition within the ventricular wall may be one of the
factors involved in genesis of the impaired coronary autoregulation. Accumu-
lation of myocardial edema occurs during treatments with antitumor 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 tamponade 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 demon-
strated 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 may have liberated some unidentified toxic
substances [17] which could further aggravate cardiac function.

There are a number of superficial similarities between the ultrastructural
pattern 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-
ment 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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treatment with antitumour 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, pretreatment
with cholinergic and serotonicergic antagonists were also unable to afford
protection. The present findings are in general agreement with the results of
Hungarian authors that toxic effects of Vinca alkaloids are caused by their
direct interactions with the cell membranes [4,12,13]. The observations, more-
over, also imply that the adverse actions are probably not mediated by either
well-known autocoids or transmitters, rendering effective therapeutic preven-
tion against these undesirable side effects a difficult task. Recent studies of our
group indicate that this difficulty can efficiently be overcome by enhancing the
non-specific resistance of the body (Bertok et al. to be published).
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Hamodynamisches Bild der durch Formyl-Leurosin induzierten akuten
kardiovaskuldren Depression beim Hund

A.Juhasz-Nagy, P. S6tonyi und L. Berték

Angesichts des im Laufe der klinischen Anwendung des lUber eine zytostatische
W irkung verfigenden Vincaderivats, Formyl-Leurosin (F-Leurosin) hdufig auftretenden
Kreislaufkollapses, wurden die mit grofen Dosen des Drogs auslésbaren, die Grundlage
der Kardiodepression bildenden Kreislaufmechanismen mit Hilfe eines Versuchsmodells
untersucht. Bei 38, mit Pentobarbital narkotisierten Hunden wurde eine Vielzahl kardio-
vaskuldrer Parameter bestimmt. Kurz (< 5min) nach der i. v. Verabreichung von F-
Leurosin (2 mg/kg) waren einerseits die bedeutende Verringerung des arteriellen und
pulmonalen Blutdrucks, der Kontraktionskraft der Kammer, des Minutenvolumens, des
Kammer-Fiullungsdrucks, der Koronardurchblutung und des 0 2Verbrauchs des Herzens,
anderseits der Anstieg der gerechneten vaskulédren Resistenz im grofen und kleinen
Kreislaufzu verzeichnen, wédhrend die Koronarresistenz unverdndert blieb. In der spéate-
ren Phase der F-Leurosinwirkung (> 1Stunde) traten dauerhafte Kreislaufdepression, die
Einengung der Autoregulationskapazitdt der Koronarien auf und es lieBen sich auch
schwere histologische Schédigungen des Myokards verzeichnen. Die angefiuhrten Effekte
konnten durch die Zufuhr von Blockern des autonomen Nervensystems nicht abgewehrt
werden. Aus den Untersuchungsergebnissen ergab sich die Folgerung, daR auf die durch
F-Leurosin ausgeldste, sich rasch entwickelnde, primére (pharmakologische) Depression,
toxische Manifestationen einer, mit der die Zellmembranen betreffenden direkten Wirkung
der Droge verbundenen, im Vergleich zur ersten viel schwereren sekundéren Herz-
schadigung folgen.

FemMognHamMmnyeckuii obpasyunk BbI3gaHHOW (hOpMUA-NIENPO3VHOM OCTPOM
CepAevHoO COCyaMCTON aenpeccun y cobaku

A. OXAC-HAAb, M. WOTOHWN n 1. BEPTOK

Konnanc kpoBoo6palyeHuns, HacTynalwwWwnii B Xo4e KNMHUYECKOTO NpuMeHeHus Gopmun-
neiiposuHa (F-leurosin) npoussogHoro BuHKa (Vinka), o6nagalouiero UMTOCTaTUYECKNUM
feiicTBeMm, — nobyaun aBTOPOB MCCNef0BaTbh B 3KCMNEPWMEHTaNbHbIX YCNOBUAX MEXaHWU3Mbl
KpoBoOGpaLleHus, co3galolime OCHOBY KapAvo-fenpeccu, Bbi3biBaeMoi 60AbILOW A030/ 3TOro
npenapata. ¥ 38 cobak, HaxoAaWmMxca noj neHTo6apbuTanoBbiM HapKO3OM, OHW ONpefenunun
6onblIOe YNCNO KapAMOBACKYNAPHbIX napameTpoB. lokas3anu, YTo, B OTBET Ha BHYTPUBEHHOE
BBefeHne F-neiipo3uHa (2 Mr/kr), nocne A0BONMIbHO KOPOTKOro (5 MUH) NaTeHTHOrO0 BPEMEHM,
3HAUYNTENbHO YMEHbLUAITCSA apTepuanbHOe M NynAbMOHaNbHOE faBfieHne, KPOBOTOK B KOpOHap-
HbIX COCyAax, MUHYTHbIA 06beM cepfAua, AaBaeHWe MpU HamoMHEHWM XeNnyaoyka, cuna cokpa-
W eHNsa Xenyaouka u notpebneHne KmMcnopofa B CepfevHON MblwLe. BbicHMTaHHOE CONPOTUB-
neHne cocyfoB 60MbLIOTO M MeOro Kpyroe KpoBoo6palleHns BO3POCIO, B TO XXe BPeMs COMnpo-
TUBNEHWNE BEHEYHbIX COCYAO0B He u3MeHunocb. K nosgHeit (I uyac) dase geiictena F-neiiposnHa
npucoeAuHUNNCL CTOWKas fenpeccus KpoBoobGpalieHUs, CyXeHWe emMKOCTU ayToperynayumn
KOPOHapHbIX COCY[0B W TAXeN0e rnMcTonornyeckoe nopaxeHue mnokapga. bnokatopbl Bererta-
TUBHOW HEPBHOW CUCTEMbl Ha MPeAOTBPaTWAWN HAcTynneHue 3TUX U3MeHeHW. Ha OCHOBaHWK
pe3ynbTaTOB CBOWX UCCNef0BaHW aBTOPbl feNnaloT BbIBOA, COrNYyCHO KOTOPOMY 6bICTPO pas3su-
Balolancs nepeuyHas (hapmakonornyeckas) fenpeccus, Bbi3BaHHas F-nelipo3nHoOM, cBfizaHa C
HenocpeACTBEHHbIM [eiicTBMEM NpefapaTa Ha KNeTo4YHble MeMOpaHbl; BCes 3a NepBUYHbIM addek-
TOM CnefytoT 30pa3fo 6onee TAXenble, BTOPUYHbIE NPU3HAKN TOKCUYECKOT0 NMOpabeHns cpefua.

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
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School, H-6701, Szeged, P. 0. Box 464, Hungary
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The NK (natural killer) and K (killer) activities of peripheral lymphocytes
were determined. The peripheral blood was obtained from healthy individuals and
from patients with liver and pancreas diseases. Examinations were performed
preoperatively. The natural cell-dependent cytotoxicity (NK) was examined
against the K-562 cell line, while the antibody-dependent cellular cytotoxicity
(ADCC) was examined againsthuman red blood cells. The NK and K cell activities
of the 19 patients with malignant tumours were substantially lower than those of
the 40 healthy subjects. In the 12 cases of benign diseases ofthe liver and pancreas,
however, the mean percentage cytotoxicity expressing the NK and K activities
(40 £ 10%) agreed with, or was higher than, the value forthe controls (32 £ 12%).
Low cytotoxicity levels (12.6 + 5%) were characteristic in the malignant pro-
cesses; in the majority of these, exploration showed local métastasés or métastasés
besides the primary lesion. Since the NK and K cells play an essential role in the
defence of the organism against tumours, the decrease in activity of this cell
population may be of diagnostic value. In vitro interferon treatment in the control
and benign cases considerably stimulated the NK reaction, and in some of the
malignant diseases it raised the cytotoxicity values close to the control level.

Tumour-immunological investigations during the past decade have
indicated that the non-specific immune defence of the organism plays a con-
siderable role in preventing tumour formation and the development of métas-
tasés. Primarily the natural killer (NK) cells and the macrophages participate
as effector cells in this defence mechanism [21].

NK 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 humans they comprise 1-6% of the periph-
eral lymphocytes [25, 26]. Without preliminary sensitization, the NK cells
are able to kill certain tumour cells in vitro ; their role in the defence against
tumours in vivo is mainly supported by the results of animal experiments
[5, 14, 20].

It has been observed that the NK activity is at a reduced level in certain
mahgnant diseases in humans, e. g. mammary carcinoma, malignant melanoma
and colonic carcinoma [7, 12, 13, 17, 22]. This is of importance from a theoreti-
cal aspect, but it also suggests the possibility of application of this method of
examination in the diagnostics of malignant lesions. The present studies have
been carried out with 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 antibody-covered target cells.)

We have compared the NK and ADCC activities in 31 patients with
diseases of the liver and pancreas with the lymphocyte data on 40 healthy
control subjects. The examination was performed preoperatively in every case.
A study was further made of the extent to which the cytotoxicity was influ-
enced by crude human leukocyte interferon prepared in our laboratories. Inter-
feron stimulates both the NK and the ADCC reaction [11], and this mechanism
presumably 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 | 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.

Table |

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

Diagnosis Ho. of cases Male Female Average age

Healthy controls 40 25 15 53.2
Echinococcus 2 0 2 45.5
Hepatoma 1 0 1 38
Cirrhosis 3 3 0 42
Chronic pancreatitis 4 3 1 52
Pancreatic pseudocyst 2 2 0 47
Total 12 8 4 46.4
Hepatic carcinoma 7 4 3 48.3
Solid hepatic metastasis 2 1 1 40
Pancreatic carcinoma 10 8 2 59
Total 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
Works of Richter Gedeon Ltd, Budapest) blood by Ficoll-Uromiro gradient
centrifugation [3]. The resulting lymphocyte suspension was adjusted to
5X10¢dmlin culture medium (RP M 11640) containing 10% FCS.

NK Reaction

The K-562 erythroleukaemic cell line was used as target cell; it was
maintained in a suspension culture in 10% FCS-RPMI 1640 culture medium.
The target cells were labelled with 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 at 37 °C in a 5% CO02thermostat. The percentage cytotoxicity was calcu-
lated from the activity of the supernatant via the following formula:

supernatant cpm — spontaneous cpm

incorporated activity cpm X100

cytotoxicity % =

ADCC reaction

Fresh, human Rh(D)-positive red blood cells were used as target cells.
Human 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
NK test. The duration of the incubation was 18 hours. The cytotoxicity was
calculated as in the NK 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 method of Cantell
[4, 2]. Only the NK test was set up with interferon-treated lymphocytes.

Results

Figure 1shows the results of examinations on the healthy controls and on
the patients with benign and malignant lesions. The mean value of the cyto-
toxicity (12.6 £ 5%) can be seen to be low in the cases with malignant diseases
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e o o Control level

Control Malignant liver and Benign liver and
pancrea*ic disease  pancreatic disease

Fie. 1. Natural cytotoxicity of patients with liver and pancreatic disease

independently of the site of the primary tumour. The results reveal that the
disease of the liver or pancreas itself isnot accompanied by a decrease in the XK
activity 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 with the values for the NK reaction,
a difference of £2.5% being observed for the individual blood samples.

Figure 2 depicts separately the NK activities for the patients with
benign or with malignant liver diseases, and for those with benign or with
malignant pancreas diseases. The malignant lesions are associated with sig-
nificantly lower cytotoxicities. In the event of a malignant transformation,
exploration demonstrated local metastasis or distant métastasés in nearly 100 %
of the cases.

Fig. 2. Natural cytotoxicity of patients with benign and malignant disease of liver and
pancreas
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benign disease malignant disease

EZ35x10¢/ml lymphocyte incubated in the presence of 1000 U/m!
interferon for 1h

Fig. 3. Effect of in vitro interferon treatment on the NK activity. Hatched bars: 5X 106
lymphocyte incubated in the presence of 1000 U/ml interferon for 1 hour. Open bars
represent cytotoxicity without interferon

Although to extents differing from individual to individual, the inter-
feron enhanced the NK activities of the control lymphocytes. It similarly
exerted a stimulatory effect on the lymphocytes of patients with benign
diseases. In some of the malignant cases, the activity of the lymphocytes initi-
ally exerting low cytotoxicity attained or approximated to the control level
following interferon treatment. However, in those cases where evaluable
cytotoxicity percentages were not obtained (1.7-3.8%), interferon treatment
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 number of cases, confirmed that the degree of NK activity varies with
the individual; our own experience agreed with this. Pross and Baines also
demonstrated that the activity for a given individual is constant over a long
period of time, and accordingly we considered it sufficient to take blood from
each donor on only one occasion.

Our data indicated that values below the control level can be observed
much more frequently in the cases of malignant lesions. In conformity with the
literary data [13], our results showed that the NK and ADCC activities can be
correlated not with the size of the primary tumour, but with the presence and
extent of the métastasés.

It has been proved experimentally that the NK cells play a role par-
ticularly in the destruction of the circulating tumour cells; their low activity is
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accompanied by an increased incidence of métastasés [21, 29]. The decreased
activity of the NK cells may be determined by numerous factors (some already
known, but others not) in patients with tumours. Parts are clearly played by
the suppressor cells [30] and by serum factors [6], which inhibit the activity of
the NK cells, and the role of the granulocytes in reducing the NK activity is
also considered probable, because of the disturbance of the granulocyte-
lymphocyte 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 number of cases examined so far;
hence, the control group chosen for examination was similar in composition
from the aspect of sex distribution.

Son et al. [27] reported a depressed NK activity in black African men
suffering from hepatocellular carcinoma; this activity could be stimulated with
in vitro interferon treatment. The selection of the patients we examined was
justified on the grounds that 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 must be decided.
An exact answer is frequently not obtained even on exploration. Accordingly,
it appears that the result of the preoperatively performed NK test may be of
assistance to the surgeon in this respect.

Clinical trials to date suggest that the application of interferon in the
therapy of certain tumorous diseases is encouraging [9, 24]. The results of our
in vitro investigations indicate that the stimulatory action of interferon on the
activity of the NK cells is likewise manifested in certain individuals with
malignant diseases of the liver and the pancreas. Thus, its use may lead to a
favourable effect in these diseases too.
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Uber dei Rolle der NK-Reaktion in der Diagnostik der Leber- und
Pankreastumoren

S. Karacsonyi, Y. Mandi, Gy. Farkas, M. Toth und |. Bé¢eadi

Bestimmt wurden die NK- und K-AKktivitdt der peripheren Lymphozyten der an
Leber- und Pankreaskrankheit leidenden Patienten. Die Untersuchungen fanden pra-
operativ statt. Die naturliche zellvermittelte Zytotoxyzitdt (NK) wurde gegeniber der
Zelllinie und die durch die beiden Antikdrper vermittelte zelluldre Zytotoxizitdt (ADCC)
gegeniuber menschliche Erythrozyten mit der Mikrotoxizitdtsmethode, durch Messung des
Freiwerdens des Isotops Cr5lbestimmt.

Die Kontrollgruppe bildeten 40 gesunde Manner und Frauen. Die NK- und K-
Zellaktivitdt der 19 Patienten mit einem malignen Tumor fiel niedriger (12.6 £ 5) als die
der Kontrollpersonen (32% T 12). Bei den gutartigen Leber- und Pankreaskrankheiten
(12 Patienten) hat aber das Zytotoxizitdtsprozent das Kontrollnieveau erreicht bzw.
Ubertroffen (40% = 10).

Durch die in vitro angewandte Interferonbehandlung wurde die NK-Reaktion in
gutartigen Fallen in bedeutendem MalRe stimuliert, wdhrend bei einem Teil der an bdsarti-
gen Krankheiten leidenden Patienten die Zytotoxizitadtswerte durch die Medikation in die
Nédhe des Kontrollniveaus erh6ht wurden.

Ponb peakumMn — B AMArHOCTUKE OMyXoneli MepeHn W MOMXKENYAOUHOW >Kenesbl

w. KAPAYOHW, N. MAHAOWN, Ob. ®APKALW, M. TOT n U. BENALN

Y 60nbHbIX, CTpajatolwmnx 3aboneBaHNAMN NeveHn N NOAXENYA0UHOW benesbl, Mbl Onpe
penunn NK n K akTuBHOCTb nmepudepnyeckux numgpountos. WccnegosaHnsa npoussoananch
nepes onepauueil. ECTeCTBEHHYI LENNOASAPHOONOCPEACTBOBAHHYO LUTOTOKCUYHOCTL (NK)
npoTV B KNETOYHON nuHUM K-562 n onocpefCcTBOBaHHYIO ABYMSA aHTUTeNamMy KNEeTOUYHYH LUTO-
ToKCMYHpCTh (ADCC) npoTuB 4enofeyeckux 3pMTPOLUTOB MCCNEBOAANN C MOMOLLbI0 MUKPO-
LLMTOTOKCMYECKOTO MeToda, U3Mepasa ocsoboxzeHue nsotona xpoma (Crbl).

KoHTponbHaa rpynna coctosna u3 40 3[40pOBbIX MYXUYUH U XKEHWMUH. Y 60/bHbIX
C 3n0KayecTBeHHbIMU onyxonamu (19) aktusHoctb NK n K knetok (12,6% * 5) 6bina HUXe,
yeM B KOHTpose (32% + 12). B cnyuvasix Xe 310Ka4yeCTBEHHbIX 3a60/1eBaHNI NMeYeHN N NOAXe-
NYLOYHOW Xenesbl MPOLEHT LUTOTOKCMYHOCTW JOCTUF WAU MPEBbICUN KOHTPO/bHbIA YypOBEHb
(40% = 10).

MpuMeHeHWe in Vitro MHTepdepoHa B KOHTPO/bHLIX MCCMEAO0BAHWUAX UM Mpu Ao6poKa-
YeCTBEHHbIX OMyX0NAX cunbHO cTumynuposano NK peakuLuio, B 4aCTW e 310KaYeCTBEHHbIX
cnyvaeT UHTEP{epOH NOBbILAN LUTOTOKUCHECKYHO aKTUBHOCTb MOYTU O KOHTPOSIbHOTO YPOBHSA.
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Roentgenographic Examination of the
Subtalar Joint

Gy. Zadravecz
Department of Traumatology, 1st Department of Surgery, Pécs University Medical
School, H-7643 Pécs, Ifjusdg Gt 13, Hungary

(Received December 20, 1983)

In fractures of the calcaneus, the traditional roentgenographic technique
cannot provide the necessary information for surgically restoring the subtalar joint
and correctly judging the prognosis.

The author recommends the oblique view roentgenographic technique which
provides essentially more information than Boehler’s axial roentgenogram, and can
technically he taken more easily.

Data obtained by using the oblique view roentgenographic technique facili-
tate the diagnosis of fractures of the calcaneus and allow the assessment of the
degree of dislocation, and of the displacement of the articular surface, i. e. the
correct judgement of the surgical intervention.

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 that at the healthy contralateral side. However,
to judge the three-diemensional structure of the joint, at least two roentgeno-
grams at right angle are needed. The retrotibial-plantodorsal, the so-called
axial aspect recommended by Bihler [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 with 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
important point that 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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that level of development of traumatology there was no demand at all for a
more precise radiologic diagnosis of fractures.

Technique of Oblique View Roentgenograms

The patient is lying on the examination table in supine position. With the
talocrural articulation being at the right angle, the lower limb is rotated in-
wardly at 45 degrees (Fig. 1).

With the x-ray tube set at 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 that at 10 degrees the
upper part of the joint can be seen. There is no projection of a disturbing
shadow to the joint since the anterior apophysis of the calcaneus was rotated
toward the median plane, together with the cuboid bone and with the base of
the 5th metatarsus. Information on the shape of the calcaneus is chiefly pro-
vided by roentgenographs at 45 and 30 degrees.

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

Fig. 1. Exposure of the oblique view roentgenographs. The subtalar joint can be studied
as a whole

Acta Chirurgica Hungarica 26, 1985



Gy. Zadravecz : Subtalar Joint 61

Fig. 2. Oblique view roentgenograms of a healthy foot. C: caput tali, s: sustentaculum

tali, m: base ofthe 5th metatarsus, T: tuber calcanei. The arrows show the subtalar joint.

Each picture represents the sustentaculum tali as well as the tuber calcanei, consequently
these roentgenograms provide information on their fractures or dislocations

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

Discussion

The recent years have been witnessing an amazing development in trau-
matology. According to the new principles, particularly in fractures adjacent to
or protruding into, the joint attempts should be made at a possible anatomical
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 injury occurs primarily in the adult, working
age group. Following the fracture, a decreased capacity of work or disablement
may 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. Neither could a generally acceptable therapeutic classification of
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Fig. 3. Concerning loading, the most used segments of the calcaneus are a the pulsion
trabeculae, bthe traction trabeculae which are arranged according to the direction of the
tractile forces of the plantar muscle

fractures have been developed. Thus, for a traumatologist of average training
the therapeutic requirements cannot be unequivocally defined.

According to the new principles, the objective would be to achieve a more
precise reposition. However, the traditional 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. It can be stated
whether the fracture has protruded into the joint, what the amount 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 that with the help of the roentgenogram that 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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Réntgenuntersuchung des subtalaren Gelenks

Gy . Zadbavecz

Bei den Kalkaneusfrakturen liefert die herkdmmliche Rdntgentechnik keine ent-
sprechenden Daten zur chirurgischen Wiederherstellung des subtalaren Gelenks bzw.
zur Beurteilung der Prognose.

Die in der Arbeit empfohlene schrage Aufnahmetechnik bietet wesentlich mehr
Informationen als die Bdhlersche axiale Aufnahme und ist auch technisch leicht aus-
fuhrbar.

Die mit Hilfe der schrdgen Aufnahmetechnik ermittelten Daten erleichtern die
Diagnostizierung der Kalkaneusfrakturen und ermdglichen die Beurteilung des Males der
Dislokation sowie der Verschiebung der Gelenkfldche, d. h. die Entscheidung der Frage,
ob im gegebenen Fall die Notwendigkeit eines chirurgischen Eingriffs besteht.

PeHTreHonornyeckoe uccnefosaHue noarapaHHOro cycrasa

Nb. 3AAPABEL,

Mpu nepenomax MATOYHON KOCTWM TPajWLMOHHAs PEeHTreHOMornYeckas TeXHUKa He
cHabaeT COOTBETCTBYHOLUMMM AaHHLIMU /151 XMPYPrMYecKOro BOCCTAHOB/IEHUSI MOATapaHHOro
cycTaBa (art. subtalaris), a TaKXe 15 NPaBUIbLHOr0 MPOrHo3a.

ABTOp peKOMeHAyeT MPUMEHATb TEXHUKY KOCON CbeMKM, KOTOpasi aeT 3HAYMTesSIbHO
60MblUe MHAOPMaLMKM, YeM CbEMKM B aKCUa/IbHOW MpoeKuun Mo Bénepy (Bohler) U siBAsieTcs
60/1ee MpPOCTON.

[aHHble, nonyyaeMble C MOMOLLBI KOCO CHEMOYHOM TEXHUKM, 06/1eryatoT AUarHoCTUKY
NepesioMoB NSATOYHON KOCTW, JAOT BO3MOXHOCTb OMPeAenTb CTerneHb AUC/IOKAL MU U CMELLEHNS
CyCTaBHOW NMOBEPXHOCTU, TO CTb MOMOraloT PeLUNTb BOMPOC 0 HEOBXOAUMOCTY XMPYPTMUECKOro
BMeLLATEe/bCTBA.
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Book Reviews

R. Bertolini and G. Reutert

Atlas der Anatomie des Menschen nach systematischen und topographischen
Gesichtspunkten

Vol. I11I.

YEB Georg Thieme, Leipzig 1982. 350
pages with 387 figures, 361 in colour.
Drawn by H. Schmidt (Halle-Saale) and
R. Welt-Herschel (Leipzig). The préparates
were made by G. Pfitze and K. Hartmann.
DDR M 65.00

As a result of the cooperation of two
outstanding scientists of anatomy in
Leipzig also Volume 111 of their joint atlas
has appeared. Experts in the field were
looking forward with heightened antici-
pation to the publication of this book.
These positive feelings were provoked by
the success of the two previous volumes as
wellas by the fact that here again anatom-
ists working in a German-speaking
country have undertaken the colossal task
of compiling an atlas. It is known that
German-speaking countries contibuted sev-
eral outstanding atlases presenting always
something new to those concerned. These
atlases served as basic source for several
generations of medical students and for the
majority of the practising physicians for
brushing up their permanently fading
knowledge.

The current educational
become inadequate for
comprehensive information imparted by
the intensive development of medical
sciences in a highly differentiated manner.
Obviously, the reform of the system, and
within that, that of conveying information
can be progressive and successful only if it
is associated with the bringing up-to-date
ofthe media of communication, i. e. that of
textbooks and atlases. This can be experi-

system has
conveying the

5

Kopf und Hals, Gehirn, Rickenmark und Sinnesorgane

enced, to a still greater extent, in anatomy
being one of the basic fields of the general
medical sciences.

It would beunfair to criticizethe authors
- despite the still unsolved problems -
for having decided on compiling a system-
atic atlas ofa familiar structure, attempt-
ing to be comprehensive. lIgnoring the
traditions - even if partially - is an ex-
tremely risky venture. Its professional and
financial implications cannot be judged at
present.

The two outstanding experts have ad-
hered to the customary form of making an
atlas, however, they give ample evidence of
their persistent ambition to present some-
thing new by integrating several examples
of up-to-date clinical examination pro-
cedures into their work. This applies to the
five roentgenograms included among the
series of cranial bones, the absence ofwhich
would have been greatly missed. The same
refers to the roentgenographic picture of
the masticatory joint. Excellentevidence of
their attempt to add something new is
offered by their presenting of the angio-
grams of the internal carotid artery. Also
this aids the user of the book in three-
dimensional view. The thorough work of
editing is shown by the pneumoence-
phalograms and venticulograms as well as
by pictures of the ventricular casts.

The value of the five myelograms | can
only judge as an anatomist, however it
would have sufficed to presentonly myelo-
grams 308 and 311. For those studying
anatomy, the presented three computer
tomograms provide only minimal infor-
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mation. Still there are experts who would
miss their absence.

A great value of the book is the presen-
tation of the transparent base of the skull
(prepared with Spaltenholz’s technique)
with the filled up bony inner ear which,
in addition to the comprehensive infor-
mation it imparts it is the only way of
demonstrating the three-dimensional struc-
ture of the bony inner ear.

Presentation ofdrawings on the regions
of the innervation of the skin together with
the cervical and cephalic sections are
greatly justified.

The conception ofthe authors to having
made use of the possibility of italicization
(using different printing types) should be
welcomed.

The words of praise cannot, however,
conceal the words of criticism, but by
presenting these what the reviewer has
had in mind was the idea of impro\ing
things.

It is striking that not each drawing has
been made ofa preparate, since in this case
the unfortunate error, that the Figure on
page 265 shows 9 cervical nerves, could not
have been produced. The designation of
punctum nervosum indicating a small
region of efferent nerves is definitely
disturbing since the indexline points once
to the great auricular nerve, while, in
another case, to the trunk of the lateral
supraclavicular nerves (Figs 168 and 169).
The designation of nucleus tuber is missing
despite that it is well visible in Fig. 258.

From the point view of editing, it is
regrettable that some Figures contain a
fairly great number of the names of struc-
tures and this is detrimental to perspicuity
and makes things more difficult for the
user. Figure 129 shows 86 taxonomical
terms. The same applies to Figs 119 and
236 where there are only 71 designations

each. This needless abundance of index-
lines isthe more confusing as a result ofthe
broken indexlines (Fig. 305). It is disturb-
ing in the drawings of the cranial bones
that the otherwise outstanding illustrator
could not repeat his achievements of the
two previous volumes, and the Figures are
darkened. Thus it occurs in more cases that
the ends ofthe indexlines already thickened
in Vol. Ill are very difficult to find set
against the almost black background.
There are fairly great differences arising
from the technical presentation of the
drawings, since it is very difficult to believe
that Figs 121 and 122 as compared to
Figs 123 and 124 on the subsequent pages
have been drawn by one and the same per-
son !

Unfortunately, drawings not worthy of
the level of Vol. Il have also been included
in this work as, e. g. Figs 316, 317, 318, 347,
348 and 349.

Although Vol. Il is closely connected
to the two previous volumes, it still could
not achieve their high level concerning the
use of space, the technique ofdrawing, and
typography. Even colour distortion (e.g.
Fig. 303) has occurred in the present work
of the publishing house otherwise of out-
standing achievements.

As far as the professional side of Pro-
fessors Bertolini and Leutert’s as well as of
their coworkers’ book is concerned - as it is
otherwise characteristic of them - this
volume is a lasting achievement. The vol-
umeeontainingacorrecttaxonomy provides
a useful basis and a reliable guide both for
medical students and for physicians. | can-
not but join those who congratulate these
two authors on their having not only
undertaken but also conscientiously and
excellently fulfilled this tremendous task.

J. Vajda

H. Glatich and E. Haaf

Chirurgische Instrumente Operationslagerungen Operationsablaufe

Georg Thieme Verlag, Stuttgart-Now York
1983. VIII + 285 pages, 139 figures.
DM 29.80

In the second revised and enlarged
edition of the present handbook, the au-
thors, after presenting information on basic
surgical hygiene, give brief and essential
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descriptions of the individual surgical
interventions completed by drawings of the
various lying positions of the patient,
photos and detailed listing, functions and
directions for use of the instruments re-
quired during operation.

In addition to the most frequent sur-
gical operations, the course and the re-
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quired instruments of traumatological, vas-
cular, urological, gynaecological-obstetri-
cal, ophthalmological as well as otorhino-
laryngological basic operations are dis-
cussed in detail.

The didactically successfully elaborated
book written primarily for scrub nurses and
orderlies provides a reliable basis for

5*

securing teamwork. Being familiar with
the essence, course and the instruments
used, an adequate cooperation of the
operating staff can be ensured. The book is
also a useful guide for physicians starting a
career in different manual fields.

I. Orban
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Arthroplasty Combined witli Cup-Plastics in
the Surgical Treatment of Congenital
Dislocation of the Hip

I. Udvarhelyil T. Riskol, K. Kremsier2 and T. Borocz2

1National Institute for Rheumatology and Physiotherapy, H-1027 Budapest,
Frankel Leé u. 17—19 Hungary
2Departmentof Orthopaedics, Postgraduate Medical Institute, 11-198!) Budapest,
P.O. Box 12, Hungary

(Received October 31, 1983)

The authors review the arthroplasty combined with cup-plastics in the
treatment of congenital dislocation of the hip. The indications and surgical ex-
ploration are discussed in detail. Good results are reported. The complications and
their solutions are also described. In the recent five years, 100 patients were
operated by them. Based on their experiences, they suggest this intervention at an
earlier age, too (i.e. 30 to 40 years). Moreover, they believe it to be an important
possibility to provide an adequate rehabilitation for patients being still of working
age.

Patients 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 that the operations in question (osteotomy, pelvic
osteotomy, arthrodesis) are often not performed in due time. Our surgical
possibilities are partly limited at an earlier age. For the sake of rehabilitation
it is often necessary to perform total 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 total hip replacement suggested by Harris
in 1977 [3] was modified by us insomuch that only an adequately prepared
segment of the resected head of the femur is implanted to replace the acetabular
roofand 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 July 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



70 I. Udvarhelyi et al. : Arthroplasty of the Hip

Fig. 1. Bilateral congenital dislocation of the hip. On the right side: severe secondary
arthrosis, on the left: a state after subtrochanteric osteotomy and instability

Fig.2. State after arthroplasty on both sides. The prostheses are implanted in the acetabu-
lum. On the left in the region indicated by arrows, the wedged and fixed bony acetabular
roof is seen

3. The operation is performed even at the age of 30 to 40 if there is no
other way to ensure adequate rehabilitation. It is not indifferent whether the

patient is rehabilitated still at 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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Fig. 3. On the left: eight years after acetabular roofreconstruction. Instability, pain and
secondary dysplasia

Fig. 4. Following implantation of prosthesis replaced by a rubbed acetabular roof

Surgical Technique

1. Exposure is made according to Miller but incision is continued
distally—only at a distance of a few centimeters from the greater trochan-
ter—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 that (i) the thickness of the pelvic bone over the acet-

Acta Chirurgica Bungarica 26, 1985



72 I. Udvarhelyi et al. : Arthroplasty of the Hip

Fig. 5. Relation between the acetabulum (indicated by an arrow) and the secondary
socket in dislocation of the hip

Fig.6. The region constructed in the acetabulum isnot sufficient for receiving the plastic
acetabular cup

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 primary 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 intact segment from the
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).

Acta Chirurgica Hungarica 26, 1985
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Fig. 7. In the region indicated by arrows a bony base fashioned piece by piece in the
secondary socket for receiving the bone to be implanted

Fig. 8. Afterreplacing the implanted acetabular roof, the plastic socket will have an
adequate place

One of the most crucial problems is that 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 implant 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 important thing for the patients in postoperative treatment
is to use crutches for six weeks. Total loading is allowed only after three months.

Acta Chirurgica Hungarica 26, 1985
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Complications

In one case complete lesion of the ischiadic and femoral nerves developed
postoperatively. In 24 hours the hip joint was explored. There was no haema-
toma, 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 treatment complete re-
covery followed. In one case, the transitional paresis of the peroneal nerve was
successfully treated conservatively. In one case, the implanted hone had
to be removed together with the prosthesis due to suppuration. (It was an
early suppuration.) One patient was reoperated due to loosening of the
prosthesis one year postoperatively. Here, the earlier implanted 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 time was five years to three months. Apart from the earlier
discussed complications, the patients are free of complaints. The Trendelenburg
positivity disappeared in each patient. 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 1to 5 cm, stability was adequate in every case.
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In Kombination mit Pfannendachplastik durchgefuhrte Arthroplastik
bei der chirurgischen Behandlung der angeborenen Huftluxation

I. Udvarhelyi, T. Risk6, K. Keemsieb und T. Bérocz

Zur Behandlung der angeborenen Huftluxation kam bei Erwachsenen in Kombi-
nation mit Pfannendachplastik Arthroplastik zur Anwendung. Die Ergebnisse waren
befriedigend. Indikationen, chirurgische Freilegung, Komplikationen und die Ldsungs-
moglichkeiten finden eine ausfuhrliche Besprechung. Im Verlaufvon 5 Jahren wurden 100
Patienten operiert. Im Besitz der Erfahrungen wird die Durchflihrung des Eingriffs auch
bei jingeren Patienten (im Alter von 30-40 Jahren) empfohlen, es wird sogar als eine
wichtige Mdglichkeit betrachtet die entsprechende Rehabilitation noch im arbeitsfdhigem
Alter zu gewahrleisten.

ApTponnacTuka, BbINOJHEHHAs OAHOBPEMEHHO C MIACTUKOW BePXYLUKM
BEPTNY>XHOI BMafuHbl, B XUPYPrYeCKOM JIEUEHUW BPOXIEHHOrO BbiBUXa 6Geapa

N. YOABAPXEW, T. PUWIKO, K. KPEM3bEP n T. BEPEL,

ABTOpPbl 3HAKOMSIT C OfHOBPEMEHHOM NIaCTUKOW BepXYLUKU BepTAYXHOW BNafuHbI
apTPON/IacTUKOM MpPW NeYeHNN BPOXAEHHOTO BbiBMXa Gefpa y B3poc/biX. Moapo6HO 06CYX-
[Al0T MOKasaHWs K onepaumm, K XMpyprudeckomy aoctyny. Coo6LLatoT 0 XOpOLLMX pe3yfbTa-
Tax. ONUCbIBAIOT BCTPEYAOLLMECS OC/IOXKEHUSI M WX JledeHue. 3a WUCTeKlIMe 5 NeT aBTopbl
npoonepvpoBasim 100 60MbHbIX. Pacrnonarasi OMbITOM, OHW PEKOMEHAYHT MPOBOAUTL 3TO
BMeLLaTe/IbcTBO TakXe M B Gonee mosofom Bo3pacTe (30 40 neT), 6onee TOr0 — CUMTAOT
BaXHOW BO3MOXHOCTbIO 06ecrneunTb 60/IbHbIM MOAXOASLIME YCNOBUSI ANSi peabUnuUTaumumn elle
B TPYyAocnocoGHOM BO3pacTe.
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Intravesical Ultrasonography as an Aid to
Study the Size ol Bladder Cancers

J. Roézsahegyil, P. Magasil, F. Kiss2, Agnes Szebeni?
and L. Bohak?2

1Department of Urology, Department of Pathology and 2Department of Roentgenology,
Postgraduate Medical Institute, H-1389 Budapest, Szabolcs u. 33-35, Hungary

(Received December 10, 1983)

On clinical examination of 50 patients with bladder cancer the authors
performed intravesical ultrasonography. By this method they never failed to
detect the tumours. The stage of the pathological material obtained by operation
oratautopsy was compared with that obtained by the intravesical ultrasonography.
In 88% of the cases the two classifications gave identical results. By ultrasono-
graphy the pathologic stage was overestimated in 4, and underestimated in 2
cases. Intravesical ultrasonography can be combined with cystoscopy. It is a fast
procedure and an ideal supplement to cystoscopy. The combination of the two
methods permits the localization of intravesical tumours as well as the estimation
of invasion and of the degree of infiltration.

Aprecondition 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 examination 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 method may be an important aid in diagnos-
ing bladder cancers.

Material and Method

At the Postgraduate Medical Institute intravesical ultrasonography has
been performed since January 1982. The examinations were made by 3401
Briiel and Kjaer ultrasonic scanners. The speed of rotation of the 6MHz trans-
duces was 2to 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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78 J. Rézsahegyi et al. : Ultrasonography of Bladder

wards in the bladder, the angles changed, and pictures were taken at 5 mm
intervals each. During the examination the amount of solution in the bladder
could be altered.

In this study, the data of 50 patients with bladder cancer were elaborared.
The results of intravesicular ultrasonography could be compared to the
pathologic stage of the tumour. The latter was determined by surgery (trans-
urethral resection, suprapubic cystotomy -f- neoplasm excision, bladder
wall-resection, cystectomy) and by studying autopsy materials, 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
with the pathological stage is shown in Table I.

The size of the examined tumours ranged from one of the size of a
match-head up to a tumour almost filling the lumen of the bladder. The
tumours were always detected by ultrasonography. The result of ultrasono-
graphy vyielded identical results as the pathological stage in 88%. In 4 cases
(8%) the severity of the tumour was overestimated, while in 2 cases under-
estimated as compared to the pathological stage.

Table |

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

‘I‘ntlrlavesicadl Papilloma Pathological stage Correlation Total
urasoind Pl Py i - o 5
Ui 17 A 17
U2 1 14 1 28 It)
u3 1 0 1 2 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
Tis, Ta, T4and T2 and in already 30 to 60% of stage T3 and T4 tumours,
regional lymph node meétastasés 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 T3
while 59 % in stage T 2 The prognosis is significantly worsened with the involve-
ment of the muscular layer, that is why it is of great importance to learn the
invasion within 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 tumour as shown subsequently by
histology.

The basis of the ultrasonography in bladder cancer is the difference
between echoes deriving from bladder wall or tumour tissue. Namely, the echo
reflecting from the tumour is of a lower amplitude than that returning from
the wall. The majority of the ultrasonographic characteristics of bladder
cancers are based on the secondary changes due to infiltration, as e.g. the
irregularity, deformity 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 with the pT stages in a diagram (Fig. 1). The individual U stages
are characterized as follows:

Z71: Intact, entirely conserved bladder wall. The ultrasonogram clearly
shows the structure from which the tumours protrude into the bladder lumen
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 tumours (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 tumour 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 tumour, a looser echo pattern
of peripherally weakening intensity can be seen. The extravesical invasion
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Fro. 1. Comparison of intravesical “ultrasound stages” (4) to the pT stages

Fig. 2A. C7, Intravesical ultrasonogram of a tumour of the size of a small bean on the

right wall of the bladder. The bladder wall is intact, the tumour protrudes into the lumen.

The waving echo-pattern shows the villous character of the tumour. B. pTp Transitional
cell carcinoma with papillary structure infiltrating into the submucosa

Acta Chirurgien Himgarica 26, 10S5
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Fm. 3A. U2 A cherry-size tumour is situated on the left lateral wall of the bladder.

At its base—instead of the regular pattern of the bladder wall—a sonolucent mass can bo

visualized. The outer bladder contour is conserved. B. pT2 Scan of a transitional cell
carcinoma superficially infiltrating into the muscle layer

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

It 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 demonstrated only to a certain
depth because the penetrating capacity of the high frequency ultrasound beam
is limited [10, 11]. In these cases CT would be the method of choice [10].

Among the current diagnostic methods, intravesical ultrasonography for
demonstrating infiltration of the bladder wall is the best one. In the filled
bladder the ultrasound waves arrive at the bladder wall almost at right angles,
the loss in conduction is minimal, the structures, i.e. those of the bladder wall
are clearly visualized.

A drawback is that the probe isrigid and cannot be set at the convenient
angles which renders visualization of some regions of the neck of the bladder
difficult.

An advantage, however, is that, during the examination the volume of
the bladder can be altered, and by this dynamic method of examination also
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Fig. 4A . Us: Intravesical ultrasonograms of a tumour situated on the left lateral wall.

The wall is irregular, its part under the tumour cannot he visualized, and depending on
the depth of the infiltration, the continuity is broken. B. pT3: The transitional cell
carcinoma has infiltrated into the deeper muscle layer, too

Fig. DA. Ut: Intravesical ultrasonogram of an extravesically invading tumour situated

on the right lateral wall of the bladder. The irregular echo-structure reaches beyond the

bladder contour and a looser echo-pattern of peripherally weakening intensity can be

visualized. B. The cancer tissue has penetrated into the bladder wall and is attached to
the surrounding tissue

Acta Chirurgica Bungarica 2«, 1985
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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 supplement cystoscopy. The combined
use of the two procedures helps assessing, beside the localization of intravesical
tumours, also the degree of infiltration which is important from the point of
view of therapy.
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Untersuchung der Ausbreitung von Harnblasentumoren mit
intravesikaler Ultrasonographie

J. Rezsahegyi, P. Magast, F. Kiss, Agnes Szebeni und L. Bonasb

Im Laufe der Durchuntersuchung von 50 Patienten mit einem Harnblasentumor
wurde auch intravesikale Ultrasonographie vorgenommen. Mittels Ultrasonographie
konnte der Tumor in s&mtlichen Féllen nachgewiesen werden. Das pathologische Stadium
des intraoperativ bzw. im Laufe der Sektion gewonnenen Materials wurde mit dem
»intravesikalen Ultraschall-Stadhun« verglichen; die Befunde stimmten in 88% der
Féalle Uberein. Durch die Ultrasonographie wurde der Tumor, im Vergleich zum patho-
logischen Stadium, in 4 Féallen Ubergeschétzt und in 2 untergeschdtzt. Die rasche, prak-
tische, mit der Zystoskopie gleichzeitig durchfuhrbare intravesikale Ultrasonographie
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84 J. Rdzsahegyi et al. : Ultrasonography of Bladder

stellt eine ideale Ergdnzung der Zystoskopie dar. Durch kombinierte Anwendung der
beiden Verfahren kénnen nicht nur die endovesikale Tumorlokalisation, sondern auch die
Ausbreitung der Neubildung und das MaR der Infiltration bestimmt werden.

V3yyeHne pacrpocTpaHeHWsi OMyxosieii MOYeBOro My3bIps C MOMOLLBHO
WHTPaBEe3NKa/IbHOW y/bTpacoHorpadmu

M. POXAXELW, M. MATAWIN, ®. KAWL, A. CEBEHW u /1. BOXAP

B xoge o6cnefoBaHus 50 MOMbHLIX C OMYXO0/bi0 MOYEBOr0 My3blpsi, aBTOPbI MPUMEHSAN
TakXe BHYTpWNy3bipHOE YNbTPa3ByKOBOe WCCNefoBaHMe. Y NbTpacoHorpadus BO BCEX CAyyasnx
BbISIBUNA Hanuume onyxonu. MaTonoruyeckyo cTaguto matepuana, Nofy4yeHHOro Ha omepayuu
WK NPU BCKPLITUU, CPAaBHUBANN C «MHTpPaBe3nKanbHO yNbTpa3ByKoBOI cTagueil». CoBnageHue
Habnoanoch B 88% cnyvaes. Y 1bTpacoHOrpagus B UeTOpeX Cly4vanx «nepeoLeHmna» onyxonb
B OTHOLUEHWW ee MaToNOrM4YecKoi cTaguu, B ABYX Cnydasx — HefooueHWna. MHTpaBesuKanb-
HOe YNbTPa3BYKOBOE WCCNeAoBaHWE MOXHO MPOU3BOAUTbL OAHOBPEMEHHO C LUCTOCKOMUeld, 3To
GbICTPbIN, NpakTUYecKnit cnoco6, naeanbHo AONONHSA WU LMCTOCKONUIO. MpKU KOMBUHNPOBAH-
HOM MpPUMEHEHUN 3TUX ABYX METOAWK MOXHO OMpeAenuTb - Hapugy C 3HA0BE3UKaNbHOM
nokanusauueit onyxonm — ee pacnpocTpaHeHue U CTeneHb WHPUAbTPALUU.
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Anorectal Sarcomas

L. Molnar, |. Bezsnyak, K. Daubner, E. Horak, and E. Svastits,

National Institute of Oncology, H-1525 Budapest, Rath Gyoérgy u. 7-9,
Hungary

(Received December 22, 1983)

The authors report on their observations of nine patients with anorectal
sarcoma. They agree with others that best results can be expected from radical
surgery. Even in operable patients anorectal sarcomas have a worse prognosis
than other malignant lesions in the same region.

Anorectal malignancies of mesenchymal origin are by far less frequent
than those of epithelial source. Most authors agree that their incidence, in
relation to all malignant tumours, is under 1%. Anderson et al. [1, 2] found
1or 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].
Ripstein and Flint [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
Guret’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 with
malignant 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 at risk [3, 9, 10, 12, 21, 25, 34].

Patient Material

Over a 20-year period (1959-1979) a total of 773 patients with anorectal
malignant tumours were operated upon at the Surgical Department of the
National Institute of Oncology, Budapest. Sarcoma occurred in 9 patients.
Ages ranged from 21 to 78 years with a mean age of 52 years. Symptoms were
pain, bleeding, obstipation, etc., all identical with those of carcinomas. Ab-
dominoperineal extirpation was performed in all but 2 patients in whom
electrocoagulation and radium needle implantation were tried. In spite of
radical surgery all patients died of métastasés from 7 to 74 months following
operation (Table 1).

For histological typing of the tumours sections stained with haematoxy-
lin and eosin were used additionally to Van Gieson, PAS reaction and GOm®ori’s
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Table |
Patient material

i i i ) Survival

(’:\‘a;e Sex (yAegres) Histological diagnosis Therapy (monthe)
1 M 21 leiomyosarcoma APE 24
2 M 62 leiomyosarcoma APE 36
3 M 44 leiomyosarcoma APE 72
4 F 74 leiomyosarcoma E. coag. -(- R 18
5 M 43 fibrosarcoma APE 47
6 M 56 fibrosarcoma APE 60
7 M 78 fibrosarcoma E. coag. -f- R 7
8 F 52 fibrosarcoma APE 23
9 F 41 anaplastic sarcoma APE 74

APE = abdominoperineal extirpation; E. coag. = electrocoagulation; R =
radium therapy; F = female; M = Male

Figs 1-2. Leiomyosarcoma; female, 67 years. Interwoven bundles compose the charac-
teristic whorl-like pattern of the tumour. The cells have hyperchromie, rounded-off
nuclei. H and E; Fig. 1: x 350 Fig. 2: XHk00
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Fia. 3. Moderately differentiated fibrosarcoma; female, 70 years. A tumour of fibrous
structure composed of elongated, spindle-shaped cells. Nuclei show various degrees of
hyperchromasia. Only a few fibers are present among the cells. H and E; X350

Fiu. 4. a. Electron micrograph of elongated tumour cell with minimal ground substance.

In some parts the nuclei (Na) are indented, the nucleolus (Na) is generally large uranyl-

aeetate + lead citrate, (1750 x 2.5). 6. In the cytoplasm, mitochondria (M) and endoplasmic
reticulum (ER) can be identified uranyl-acetate + lead citrate, (5300x2.5)
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silver impregnation. Most of our patients had spindle-cell sarcomas which
raised the possibility of fibrosarcoma, leiomyosarcoma and neurogenic sarcoma.
First the neurogenic origin was excluded, then, having considered the collagen
content, palisade arrangement of tumour cells and the presence of ‘herring bone
patterns’, 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 tumour (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
most 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 et 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 data confirm the rarity of this tumour.

Fibrosarcomas are usually located in trunk and extremities and seldom
develop in the alimentary tract. Their occurrence in the anorectal region is,
however, an extreme rarity, as conformed by the fact that 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 may grow as
intracolic, dumbbell or extracolic tumours. The close similarities of their clinical
appearance explain that 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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Tabte Il

A norectal fibrosarcoma

Author(s) Case No. Localization Therapy F%'é?}’é’&“p Present state
Bacon [4] 2 (- 1) rectum APE 30 months symptom free
12 years abdom. met.
Espinoza [12] 1 anus APE 1 months symptom free
Goldman and Marbury [15] 1 rectum Lockhart- 13 months symptom free
Mummary
res.
Hines and Ridler [18] 1 (-pi*) rectum APE 11 months died
Kleitsch and Simon [20] 1 rectum  sacral, exstirp. 11 days died
Narasimhan [24] 1 rectum Hartmann 7 hours died
resection
Pennington [27] 2 — - -
Russel and Hughes [31] 1 rectum APE 20 months lung met.
Stoller and Weinstein [32] 2 rectum APE 4 months symptom free
Molnar et al. ** 4 rectum
*No clinical data presented; ** see Table |I; APE = abdominal extirpation

radiation. Franklin et al. [14] applied fast neutron irradiation and anticipated
good results. In one of our patients with operable leiomyosarcoma and in other
with fibrosarcoma, radical surgery could not be performed because of the
patients’ 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
within 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. Molnar, |I. Besznyak, K. Daubneii F. Horak und E. Svastits

Nach Besprechung einiger mit den anorektalen Sarkomen verbundenen Fragen,
werden die Erfahrungen mit im 20jdhrigen Operationsmaterial des Landesinstituts fur
Onkologie vorgekommenen 9 Rektalsarkomféllen erldutert. Sowohl die Literaturdaten
als auch die eigenen Erfahrungen sprechen dafir, dal die erfolgreichste Behandlung die
radikale chirurgische Entfernung des Tumors ist. Die Prognose der Neubildung ist — auch
dann, wenn der Fall operabel zu sein scheint — schlechter als die des Mastdarmkrebses.

Acta Cliirurjica Hungarica 26, 19S5



L. Molnar et al. : Anorectal Sarcomas 91

AHOpeKTaI'IbeIe CapKOMBbl

. MONTHAP, . BECHAK, K. JAYBHEP, 3. XOPAK u 3. WUIBACTUNY

ABTOpbl [alOT 0630p HEKOTOPbIX BOMPOCOB, KacaloLMXCS aHOPEKTaslbHbIX CapKOM,
3aTeM 3HAKOMSIT C OMbITOM JleYeHUs] CapPKOMbI MPSIMOIA KULIKK Y 9 60/bHbIX B XUPYPTMUYECKOM
oTaeneHn oCyAapCTBEHHOrO OHKOMIOMMYECKOr0 WHCTUTYTA, KOTOpble Hab/ofainuce B 3TOM
OtaeneHnn 3a 20-neTHUIA Hepuog BpeMeHU. KaK MoKasbIBalOT [jaHHble 1UTepaTypbl U COGCTBEH-
Hble HabnoLeHNA aBTOPOB, Hambosee 3PeKTUBHBLIM CMOCOOOM fleHeHMS ABNSETCA pajuKanbHOoe
XUPYPruyeckoe ypaaneHue onyxonu. [1pPoOrHo3 Npu capkoMme XYXKe, YeM Mpu pake nNpsiMoi
KULLIKW, AaXke ecnn 60NbHOM KaxkeTcs onepabesibHbIM.

Ada Chirurgien llungarica 26, 1085






Acta Chirurgica Hungarica, 26 (2), pp. 93—106 (1985)

Lung Cancer: Long-term Survival after
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The authors have carried out an analysis on a series of 1802 patients with
lung cancer. 1254 patients were considered operable (69.5%) and 828 were resected.
Overall 5-year survival rate was 28.3%. Results ofsurgical treatment were analysed
in relation to the specific features both of primary tumour and the host organism.
Although patients affected with epidermoid carcinoma showed a better survival
as compared to those affected with tumours of other histotypes. Conversely
long-term results were significantly related to post-surgical stage. Patients treated
for stage | tumour showed a significantly better long-term survival (5-year survival
rate 48.2%) as compared to those undergone resection for stage Il and IIl neo-
plasms (22.8% and 12%, respectively; p: < 0.001). From the prognostic standpoint
female patients undergone resection showed markedly lower long-term survival
(5-year survival rate 12.5%) as compared to male patients (5-year survival rate
29.5%), but the numerical differences between the two groups of patients does
not permit to detect statistically significant differences (p: < 0.05). Type and
intensity of the immune response affect significantly long-term survival.

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 statement concern both the features of the tumour 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 treatment for lung cancer.

Material and Methods

The study was carried out on a series of 1802 patients with lung cancer
observed at the 1st Surgical Clinic ofthe University Medical School Rome in the
years 1950-1982. Clinical data of these patients 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 distant spread of the disease. 1254 cases underwent
surgical treatment and 828 were resected; in 218 patients the resection was
extended to adjacent organs or structures involved by primary tumor (Tables
I, 11). In all the cases undergoing curative resection, hilar and mediastinal
lymphadeneetomy was also performed [16, 17].

Table |

Surgical treatment for lung cancer (1254 cases)

No. of
Surgical treatment cases %
Exploratory thoracotomies 420 34.0
Pneumonectomies 408 32.0
Lobectomies 393 31.2
Minimal (segmental and wedge) resections 28 2.2
Total 1254 100.0
Tabtle |l

Extended resections for lung cancer (218 cases)

Extent of resection No. of cases %
Parietal pleura 104 47.7
Chest wall 57 20.1
Pericardium 19 8.7
Atrium 10 4.0
Diaphragm 10 4.0
Other structures 18 4.3

Total 218 100.0

Before 1977 a limited number of patients received postoperative adjuvant
chemo- and/or radiotherapy only for recurrent neoplastic disease and according
to uniform treatment protocols. All cases observed after 1977 were entered
in a postoperative chemo-radiotherapy trial which is still under evaluation.

Results of surgical treatment were analysed in relation to the specific
features both of primary neoplasm and the host organism. For the former the
histological type, according to WHO; [78], mitotic index (M. I.), nuclear
grading (N. G.), doubling time (D. T.) and postsurgical stage, according to
AJC [68] were evaluated. As for the latter sex and immune response both at
the level of primary neoplasm (lymphocyte infiltration, L. 1.) 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. 1. (number of mitoses x 1000 cells) was evaluated by means of an
original method [22] in 105 patients surgically treated. Such method 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
Institute in a joint-study with the Department of Mathematics of the University
of Rome [3] which utilizes not only round shaped but also polymorphous
radiologic images. By this method it was possible to study the D. T. of 104
lung cancer cases.

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

As for the host immune response, this was evaluated both at the level
of the primary tumour and of the regional lymph nodes. The degree of primary
tumour L. I. has been assessed according to Black’s method [10, 12, 13, 14].
Regional lymph node reactivity was studied on a standard histological material
of 140 patients submitted to surgical resection; S. H. and P. C. A. were used
as parameters for cellular immune response and C. A. for humoral immunity.
Estimates 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 magnitude of the immune response,
both at the site of the primary tumour 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 time evaluation). With the
exception of the evaluation of mitotic index, doubling time and immune
response at the level of regional lymph nodes, which were carried out only for
part of the series, for the other parameters under study only 469 patients
submitted 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 data was carried out by the chi-square
test «., modified according to Yates in those cases with only one level of
freedom.
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Results

Overall operative mortality after resection was 13.5%. It is to be under-
lined that this parameter 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
standard 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 primary tumour
was not shown to be a significant parameter from the prognostic standpoint.

Although patients affected with epidermoid carcinoma showed a better
survival at 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, data from the analysis of M.l. 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 I11). The analysis of prognosis has shown
that cases with a higher mitotic activity (M.l. >15) had survival rates
markedly 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 parameter 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).

Tabi.e TII

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

Histological type ’\ég'segf Range M. I. (mean)
Squamous cell carcinoma 35 (1-26) 11.74
Adenocarcinoma 34 (3-30) 14.9
Small cell carcinoma 25 (4-30) 184
Large cell carcinoma " (7-24) 13.8
Total 105 (1-30) 14.6
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%

2
X test p not significant

Fio. 1. Surgical treatment for lung cancer; histological type and long-term survival
(469 cases)

X2 Yates test: p<0.0001
Fio. 2. Surgical treatment for lung cancer; mitotic index (M.l.) and long-term survival
(106 cases)

%

Fig. 3. Surgical treatment for lung cancer; nuclear grade (N.G.) and long-term survival
(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 that most patients considered in the study were new-
comers in our department, for whom a sufficient number of preoperative
radiograms 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 submitted 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

Table IV

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

. . No. of 1).T.

Histological type cases Bange (mean” in days)
Squamous cell carcinoma 30 02-482 170.8
Adenocarcinoma 35 51-441 105.9
Small cell carcinoma 22 24-78 48.02
Large cell carcinoma 12 52-299 140.0
Adenosquamous cell carcinoma 5 47-418 128.7
Total 104 24-482 131.88

%

Fia. 4. Surgical treatment for lung cancer; doubling time (D.T.) and long-term survival
(104 cases)

Acta Chirurgica Hungarica 26, 1086



F. Tenerielle et al. : Lung Cancer 99

significant from the prognostic standpoint. Patients treated for stage | tumour
showed a significantly better long-term survival (48.2%) as compared to
those undergone resection for stage TTand 111 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
time and in the five years a marked lowering has been observed (5 : 1). From
the prognostic standpoint female patients undergone resection showed markedly
lower long-term survivals as compared to those of male patients although the
numerical difference between the two groups of patients does not permit to
detect statistically significant differences (p <f 0.05; Fig. 6).

%

X2 test ; p< 0.001

Fig. 5. Surgical treatment for lung cancer; post-surgical stage and long-term survival
(469 cases)

%

X2 Yates test p<0.05

Fig. 6. Surgical treatment for lung cancer; sex and long-term survival (469 cases)
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Immune response

The host immune response, concerning type and intensity, is strictly
correlated to long-term results. Patients with marked lymphocyte infiltration
both inside and around the tumour (L.l. > 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. caseswith predominantly cellular response, (S.H. > 2and/or P.C.A. >
2; CA. < 2

2. cases with combined cellular and humoral response, (S.H. (> 2 and/or
PCA.> 2, CA > 2

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

%

YEARS 1 3 5
X2 Yates test p< 0001

Fig. 7. Surgical treatment for lung cancer; lymphocyte infiltration (L.l.) and long-term
survival (469 cases)

Table V

Surgical treatment for lung cancer; long term survival according to regional
lymphnode immune response (140 cases)

5-year survival
Immune response types

No. of cases %
Predominantly cellular 17124 70.1
(S.H.~ and/or P.CA."2; (JA < 2
Predominantly humoral 3/38 7.9
(SH.< 2; PCA.< 2, CA N 2
Mixed cellular and humoral 15/33 45.4
(S.H.~ 2 and/or P.C.A.» 2; CA. " 2
No reactivity 1/45 2.2

(SH.< 2; PCA.< 2, CA. < 2
test: p < 0.001
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4. cases with unresponsive lymph nodes, (S.H. < 2 and P.C.A.
C.A. < 2).

Such analysis was carried out in 140 of the 469 patients submitted 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 humoral 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 total of those undergoing surgical
treatment) 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
data did not show marked variations in the course of time although a trend
towards more limited resections, a better selection of patients and the recent
progress in anaesthesia and intensive care have allowed a progressive decrease
of extended resections and a marked decrease in operative mortality rate.
A progressive decrease in indications for pneumonectomy in favour of standard
lobectomy has been observed at our Clinic. Furthermore, segmental and
wedge resections were only rarely performed and solely for palliation [69].
Values of survival were shown to be related to several parameters partly
related to the features of the primary tumour and partly to the host defense
mechanisms. As for the former, it is to be stressed that in our study the histolog-
ical type did not show a particular prognostic value. This fact is explained by
results obtained in the treatment 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, mainly 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 that,
in patients with limited lesions, surgical treatment, combined with an adjuvant
therapy, is the only treatment which might yield moderately good results. We
share this opinion supported by 20.7% five-year survival rate observed in our
patients resected for microcytoma; a rate similar to that reported in the most
recent series [42, 62].

Within the histopathological findings, the identification and study of
some features of the primary tumour have played an important 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 Joint 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 systematically records the steps of tumour
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 primary tumour. Particularly, as
reported by others [6, 39, 59, 79] patients resected for stage | tumours showed
highly satisfactory survival rates (48.2%). On the contrary, conflicting reports
are available in the literature as for results of surgical treatment of patients
with 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 treatment
of patients with neoplastic spread by contiguity to parietal or mediastinal
structures (5-year survival 14%) and in patients with stage IlIl tumours
(5-year survival 12 %) as a whole, it ispossible to state that these cases, although
having a poor prognosis, should not be excluded from whatever surgical
treatment.

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 that 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 marked increase of the
disease among females and some have suggested that 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 but it does not allow any conclusion on the role of sex as a
significant prognostic parameter. In fact, in the present analysis, female pati-
ents have shown long-term survival rates lower than those of male patients,
but the numerical difference between the two groups under examination is
not satistically significant.

Yet an important determinant 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 data confirm previous
observations on cancer of the lung as well as on other organs, and support the
knowledge that 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 predomi-
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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Uberlebensrate nach der chirurgischen Behandlung des
Lungenkarzinoms

F. Teneriello, A. Di Giorgio, P. Sammartino, E. Naticchioni und
G. Daddi jr.

Die Ergebnisse der chirurgischen Behandlung von 1802, an Lungenkarzinom
leidenden Patienten — 1254 Félle waren operabel (79.5%), in 828 Féllen kam es zu
einer Resektion — wurden anhand desPrimdrtumorsund einiger Kennwerte der Patienten
analysiert. Die Prozentzahl des Finfjahresiiberlebens betrug 28,3%. In den Féallen mit
Epidermoidkarzinom gestalteten sich die Uberlebensziffern vorteilhafter, als bei den
Tumoren von einem anderen histologischen Typ. Das lange Uberleben zeigte eine signi-
fikante Korrelation mit der Stadieneinteilung des Tumors. Die Finfjahresiuberlebensrate
war bei den Mdnnern besser als bei den Frauen (29,5%, : 12,5%). Durch den Typ und die
Intensitdt der Immunantwort wurde das langfristige Uberleben signifikant beeinfluRt.

Kale,I/IHOMa NErknx, nepexxuBaHme nocse onepaunm

®. TEHEPU3NNO, A. AW OXOPAXO, M. CAMMAPTUHO, 3. HATUKKWOHW wn . OAAAN wmn

ABTOpbl coobuialoT 0 pesynbTaTax aHanus3a Mmatepuana 1802 60MAbHbIX C KapLuUHOMONA
nerknx. 1254 6onbHbiX (69,5%) 6bINM onepabenbHbiMK, B 828 cnydyasx NPOM3BENU pesekuuio
nerknx. lpoueHT 60MbHbIX, MPOXMBLWIUKX Mocfe aToro 5 net, coctaBun 28,3%. Pe3ynbTaThl
XUPYPruyeckoro nevyeHns aHannsuposaan Ha OCHOBAHWM MEPBUYHOroO Tymopa W cneyuanbHbiX
HEKOTOPbIX XapaKTepucTuK 60nbHbIX. B cnyyasax c anuaepmMOUAHON KapuWHOMOW pesynbTaT
nepexugaHusa Obin fydwe, 4em Npy OMNYXO0NAX WHOrO rUCTonormyeckoro tuna. MpopgonbTens-
Hbl/i CPOK BbIXXMBaHUS 06HapyXWn AOCTOBEPHYK CBA3b C cTaguei 3abonesaHus. [MpoueHT
BbXKMBAHUA 6bln Bblle Y MY>X4YUH, YeM Yy XeHWUH (29,5%: 12,5%), npu cpoke HabnwpeHus
nATb Net. TUN WMMYHHON peakuuu u ee cuna [JOCTOBEPHO BAMAAM HAa NPOAOMKUTENbHOCTb
BbKUBaHUSA.
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Diagnostic Value of Bone Scintigraphy in the
Complications of Total Replacement of the Hip

Z. Magyari, Gy. Fekete and Gy. Molnar

National Institute of Traumatology, H-1088 Budapest, Baross u. 23, Hungary

(Received Oktober 5, 1983)

Scintigraphy with bone-specific " “-technetium-—Sn—ethylenediphosphona-
te (phosphon) was performed in 27 patients having undergone total hip replace-
ment before and, in case of complaints, also after operation.

On suspicion of infection a study with efgallium citrate was also made.

Completion of clinical, roentgenological and laboratory findings with an
isotope study may help in deciding whether complaints are only due to the loosen-
ing of the prosthesis or to infection.

Preliminaries

In the recent two decades a considerable number of total hip replace-
ments 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 -Sn phosphate complex isotope studies introduced by
Subramanian et al. [10, 11] provide fairly accurate information on the osteo-
blast-osteoclast activity with a minimal amount of irradiation.* In Hungary
experimental and diagnostic isotope techniques in this field have a tradition
of their own [1, 7].

In our Institute, 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]. It is not easy, mainly at 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

*The half-life of technetium is 6 hours.
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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
citrate having become recently available in Hungary, too, which is not bone-
specific but in an inflammation it is becoming fairly rich in polymorphonuclear
MB leukocytes [2, 3].

Method

In bone scintigraphy 370 mBq %ntechnetium (Tc) ethylenediphosphone
(phosphon; Isotope Intitute, 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 6@allium* 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 patients total 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 total 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-
tiating the loosening of an inflammation-free prosthesis from that of an
inflamed one.

Material

Follow-up examinations 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 total hip replacement in case
of an uncomplicated healing this important activity gradually disappears.
In P.M., a male patient 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
@l c-phosphon study an accumulation around the shaft. Beside the possibility
of loosening, suspicion of infection due to the somewhat higher sedimentation
rate arose. The fgallium did not reveal accumulation. The time having elapsed
since then has proved that it was, actually, no infection.

*The half-life of gallium 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. la
@mTc shows obviously diffuse activity in the whole site of operation. Figure 16

Fio. 1. (a) ¥niTc-phosphon accumulates in the entire region of the operation. It may be
indicative of loosening but also of infection. (6) The arrows indicate accumulation of
Ogallium citrate over the trochanter and the end of the shaft which isa proofofinfection
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shows the accumulation of 6gallium. By this the retained focal inflammation
over the trochanter but 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
patients 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 marked change was always present on the side showing
greater activity which can be considered to be a measure of the progression
of the disease.

After total hip replacement due to coxarthrosis, 9 patients underwent
this examination in the postoperative period ranging from one month 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 total hip replacement made five
years earlier. It is evident that 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
examination. 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
accumulation either. This excluded the possibility of an inflammatory 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-
mentary procedure in studying the complications after total hip replacement.
The 9mTc-phosphate study helps providing information on whether there is
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Fig 2. Intensive accumulation in the whole surrounding region of total hip replacement.
The entire prosthesis has loosened 9%nilc-phosphon)

Fig. 3. Considerable accumulation is present only in the acetabulum. The acetabulum
has loosened 9nirc-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 may help in its localization.
If there is a suspicion of infection it is recommended to make a gallium
citrate study, too. If both labelled materials accumulate at the same place,
there is a fairly high probability of bacterial infection.
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Uber die diagnostische Bedeutung der Knochenszintigraphie bei den
Komplikationen der Huftenendoprothese

Z. Magyari, Gy. Fekete und Gy. Molnar

Bei 28 eine totale Hiftenendoprothese-Operation Uberstandenen Patienten fanden
m it knochenspezifischem Teclmeziumisotop-Untersuchungen statt. Die Methode hat sich
— unter gleichzeitiger Berlicksichtigung der klinischen, Rdntgen- und Laborbefunde —
als eine nutzliche ergdénzende Methode zur Entscheidung der Frage erwiesen, ob die Be-
schwerden durch die Lockerung der Prothese verursacht wurden. Im Falle eines Infek-
tionsverdachts, wurde bei demselben Patienten, zwecks Klarung der Frage, ob fur die
Beschwerden nur die Lockerung der Prothese, oder eventuell auch eine Infektion verant-
wortlich ist, auch die Galliumisotop-Untersuchung vorgenommen.

[AnarHoctnyeckoe 3HayeHue KOCTHO CuMHTMFpa(bMM npn OCJ/TI0XXKHEHNAX
6e,ﬂ|p6HHOFO aHAoNpoTe3a

3. MAAbAPW, Ob. PEKETE v aob. monHap

Hamun 6binM BbIMOMHEHbI MCCNEA0BaHNS C KOCTHOCMELM(MUECKUM U30TOMOM TeXHeLus
Ha 28 60/bHbIX, MepeHecLInX onepauuio ToTafbHOro sHAoMpoTesa 6eapa. Mbl cuMTaeM, UTO
TaKoe CLUMHTUIpaguueckoe UCCMefoBaHUe, BMeCTe C K/IMHUYECKAM 06CnedoBaHneM, nabopartop-
HbIMW aHaNM3aMu U peHTreHorpadeii, ABNAETCS MOo/e3HbIM A0MONHUTENbHBIM METOAOM A/1st
pelleHMs Bonpoca: paccnabneHvieM MM NpoTesa Bbi3BaHbl Xanobbl. B Ciyyae Noo3peHust Ha
VH(EKLIMIO, TOMY >Ke caMoMy GO/ibHOMY MPOW3BOM/IOCL UCCMeN0BaHWE C M30TOMOM Fanius,
pesynbTaT KOTOPOro peLlas BOMPOC O MPUYMHE basiob: TOMbKO MM PbIXAOCTb NpoTesa Wu
VH(EKLMA UX BbI3bIBAKOT.
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Thermal Injuries of Human Tendons

L. J6ozsA, A. Reefy, and L. Ménesi

National Institute of Traumatology, H-1088 Budapest, P. 0. Box 21, Hungary

(Received January 19, 1984)

Forty-two burn injuries and 22 cold injuries were investigated. Both high
temperature and cold induced tenocyte necrosis, and denaturated and fragmented
the collagen fibres. As a consequence of severe damages of tendon and of long last-
ing regeneration, it was believed that even in case of incidental healing restoration
of the original function could not be expected.

The severity of thermal injury to the tendon is dependent on the
parameters of the injurious process itself, i.e. the including amount 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], but 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 Institute of Traumatology were
included in this study. There were 13 males and 1 female. At the time of
amputation the youngest patient was 18 and the oldest 67 years old. The
interval between burn injury and amputation ranged from 6 hours to 18 days.
From 14 patients 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 trichrome and phosphotungstic acid haematoxilin (PTAH) staining

for light microscopy and with Romhanyi’s anisotropic staining for polarization
microscopy.
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TABLE |

Examined tendons in cases of burn injury

Tendon No.

Flexor dig. prof.

Flexor dig. subi.
Extensor dig. manu
Extensor dig. comm. ped.
Flexor pollic. long.
Extensor pollic. long.
Flexor carpi rad.
Extensor hall. long.
Tibialis ant.

Achilles tendon

Sl e e N A Y=

Total

N
N

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 material was precipitated on the surface of collagen fibres

(Fig. 1).

Fig. 1. Proteinaceous material (arrotvv) as precipitated on the collagen fibres

Six hours after burn injury, HE, X 100
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Fig. 2. Patent vessel (arrow) within necrotic area; 2 days after burn injury, He, X 100

Fig. 3 Among the disintegrating fibres leucocytic infiltrations on the day 7 after burn,
HE, X100

One day and two days following burn injury there were patent 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, but 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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Il1. Freeze Injury of Tendons
Material and methods

From 3 patients 6 amputated limbs (22 tendons) were examined on days
2, 3,4, 12, 16, and 20 following cold injury (Table I1). 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 with nucleolysis or nuclear pyknosis
of tenocytes was seen. Both in the necrotic area and in the transitional zone

Fig. 4. Edema, acute necrosis, with nucleolysis or nuclear pyknosis of tenocytes. Day 3
after freeze injury, HE, XIOO

Fig. 5. The collagen fibres are swollen and disintegrated on day 4 after freeze injury.
Polarization microscopic picture X 100
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Table |l

Examined tendons in cases of cold injury

Tendon No.

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

NS BB DS

Total 22

the vessels were dilated and numerous thrombi 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. Inflammatory 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 number
of signaling mechanisms which coordinate the entrance of inflammatory cells,
and stimulate the proliferation of tenoblasts.

In burn injury a number of substances are released from the matrix
presumably because of direct thermal 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 matrix. Such matrix components may act as inhibitors for
the promotion of inflammation and for the repair process.

Following injury by cold the cell membranes and collagen structures
produced marked degenerative changes within 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 that
lipoprotein complexes, such as cell membranes are prone to damage during
freezing and thawing mainly because of a rise in concentration of salts and pH
changes during the crystallization of water to ice, and that this can lead to
permeability changes that are usually irreversible.
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Thermische Schédigung der menschlichen Sehne

L. J6zsA, A. Reffy und L. Meénesi

Untersucht wurden 42 eine Verbrennungs- und 22 eine Kdlteschddigung erlittene
Sehnen. Sowohl durch die hohe Temperatur als auch durch die Kdlte wurden Tenozyten-
nekrose, die Denaturation und die Fragmentation der Kollagenfasern verursacht. An-
gesichts der schweren Sehnenschadigung und der sich verzégernden Regeneration muf}
damit gerechnet werden, daB die Sehne selbst nach der eventuellen Heilung funktions-
unfahig bleibt.

TepMasibHOE MOBPEXAEHUE CYXOXWU/WIA Y YenoBeKa

N. NOXA, A. PEG®UN n . MEHEW W

ABTOpbI NOABEPrnAn [ocCnefoBaHU0 42 CYXOXMWAUA C OXOFOBbIM U 22 CYXOXWUNUA C
X0N040BbIM MoBpexeHnem. Kak nog feficTBeM BbICOKOW TemnepaTypbl, Tak U Npu BO3aeicTBUM
Xonofa HacTynanu TaXefble WU3MEHEHUA: HeKPO3 TEHOUWTOB, [eHaTypauus u paclienseHue
KONNareHoBblX BOJIOKOH. M3-3a TAXENOro MnOBPEeXfeHUA CYyXOXWUAUA W 3aTAbHOro nepuopa
pereHepauuu, NPUXOAUTCA CNYTaTbCA C TEM, UYTO CYXOXW/ME HE CMOXET BbIMOJHATbL CBOO
nepBoHavanbHyl0 (QYHKLUMWIO, faXe B Cly4yae W3nevyeHus.
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Immunological and Yirological Studies of
Patients with Tumours of the Urogenital System
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The possible connections between the oncogenic viruses and the various
tumours of the urogenital system were investigated. Examining the patients’
cellular immune response by the lymphocyte transformation test, it was found
that the non-specific immune response was considerably diminished in almost
all cases, while response to adeno- and heipesvirus antigens was enhanced. Struc-
tural and functional impairment of T-lymphocytes frequently occurred. Antiviral
humoral antibodies were present more rareiy in cancer patients than in the controls.
However, type 12 markedly oncogenic anti-adenovirus antibody was frequently
found. Using the immunofluorescent method, adeno- and herpesviruses were
found in more than 50% of the patients’ malignant tumour cells. Electron micros-
copically, in some cases adeno-, herpes- and type C virus particles, too, were
isolated in the tumour cells. According to these results besides other factors also
adenoviruses may play a role in urogenital tumours.

In the tumours of the urogenital system different viruses or viral antigens
have so far been isolated [3, 12, 14, 15]. Data 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 patients’ serum
and virus antigens and particles in the tumour 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 method [6, 9]. Phytohaemagglutinin (RHA), adeno- and herpes-
viruses were used as antigens. The examination of humoral antibodies was
made by complement fixation in the Takatsy microtitrator [4]. Adeno- and
herpesviruses were applied as antigens. Cells of tumorous or other tissues of
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Table |

Distribution of the patients according to diagnosis

Benign tumour 145
Malignant tumour 20
Non-tumorous tissue 15
Prostatic hyperplasia 40
Control patients 45

Total 265

160 patients were studied to demonstrate 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 tumour cells of 30 patients and in other non-tumorous
tissues of 20 patients.

Results

By using the lymphocyte transformation test indicating the reactivity of
cellular immunity, the lymphocytes of tumorous patients with PHA (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 stimula-
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 that 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 but 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 tumour 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 tumour 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
latter structures were likely to be type C oncornavirus particles. In the control
cells virus particles could not be isolated in any case.
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Discussion

The relationship between human tumours and viruses have been studied
extensively [16, 21, 22]. Among these studies a considerable number of data
refer to the tumours 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
with malignant tumours of the urogenital organs. This seems to indicate that,
beside other factors these viruses may 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 that the patients’
non-specific cellular immune response decreased considerably while it showed
an increased reaction with the oncogenic adenovirus and herpes virus antigens
by the lymphocyte transformation 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 tumour
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 patients’
immune deficiency may also contribute to the pathomechanism. It is known
that adeno- and herpesviruses, too, have a great affinity for the lymphoid
system [2, 13, 20]. As a result, mainly by disturbing the cellular immune
response, they can also contribute to tumour formation. Namely, cellular
immunity plays an important role both in tumour formation as well as in
coping with viral infections [1]. Thus, oncogenic viruses and those with an
affinity for the lymphoid system may 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. Csata, G. Kulcsab, P. Dan, J. Hobvath, |I. Nasz, A. Vebebélyi und
J. Onubadi

Untersucht wurden die mdéglichen Korrelationen zwischen den Virussen onkogenen
Typs und den verschiedenen Tumoren des Urogenitalsystems. Die mit dem Lymphozyten
Transformationstest durchgefiuhrten Untersuchungen der zelluldren Immunantwort
wiesen fast in jedem Fall auf die wesentliche Abnahme des Parameters, wéhrend die mit
den Adeno- und Herpesviren vorgenommenen Bestimmungen die Steigerung der zelluld-
ren Immunantwortergaben. Die strukturelle und funktionelle Schadigung der T-Lympho-
zyten trat hdufig in Erscheinung. Bei den Tumorkranken waren antivirale humorale
Antigene seltener vorzufinden als bei den Kontrollen; Antiadenovirus-Antigene mit
ausgepragter onkogener Féahigkeit (Typ 12) lieBen sich aber hdufiger nachweisen. Mit
der Immunfluoreszenz-Methode konnten in den Tumorzellen in mehr als 50% der Félle
Adeno- und Herpesvirus-Antigene ermittelt werden. Mittels Elektronenmikroskopie
wurden in den Tumorzellen auch Viruspartikula von Adeno-, Herpes und C-typ nach-
gowiesen. Die erhaltenen Ergebnisse sprechen dafiir, daB in den Urogenitaltumoren nebst
anderen Faktoren wahrscheinlich auch die Adenoviren eine Rolle spielen.
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MMMyHOﬂOFVI‘-IECKVIe N BUPYyCOsIOrM4eCKne wmnccnegoBaHnAa y 60/bHbIX,
CTpajgarowmx onyxonamm ypOFeHMTaﬂbHOVI CUCTEMBbI

Ww. YATA, I'. KYNbYAP, N. JAH, 4. XOPBAT, . HAC, A. BEPEBEW n A. OHITAPAN

ABTOpbl M3yyann BO3MOXHYIO 3aBUCUMOCTb MEXAY BUpycamu, 061a4alolnMU OHKOTeH-
HbIMN CBOWCTBaMW, W PasNUUYHbIMW OMYXONSAMW YPOreHUTanbHO cucTembl. Mccnegys kneTtou-
HYI0 WMMYHO/IOTMYECKYIO peakuuio C MOMOLbI0 TecTa TpaHcopmalunm NUMGOLUTOB, aBTOpbI
HallW, YTO HecneyMUUYeCcKUil UMMYHHbI OTBET YMeHbLUAETCS MOYTM BO BCEX CAyBasXx, Gyayuu
B TO € BpeMs MOBbIWEHHbIM C aHTUFeHaMU afjeHO- U repnec-BMpycoB. YacTto HaGnwpanuch
CTPYKTYPHble N (DYHKLWOHANbHbIE NMOBPEXAeHUA T-NyM(pOLUTOB. AHTUBUPYCHbIE TYMOpanbHble
aHTUTeNa y OMyXxoneBblX 60/bHbIX BCTPEUYANUCh PEXE, YeM B KOHTPONEe, HO Y HUX 4acTo BCTpe-
yanocb aHTUTeNo 12-ro Tupa, obnagaroliee CUNbHOW OHKOTeHHOW CNOCOB6HOCTLIO W HampaBeH-
HOe NpoTUB ajeHoBupyca. lpu nccnefoBaHUM UMMYHO(NYOPECLEHTHLIM MeTo4oM, 60/blue,
ueM y 50% GONbHbLIX HALWINMU afieHO- W repnec-BUPYCUbIe aHTUTEHbI B KJ1ETKaX 3/10Ka4eCTBEHHbIX
onyxoneii. Mofj 31eKTPOHHLIM MUKPOCKOMOM B HEKOTOPbIX CAy4yasX B OMYXONeBbIX KNeTKax
GbINM 0GHAPYXEHbl YacTULbl afeHo-, reprnec-supyca U Bupyca Tuna C. COrfacHo nofyyeHHbIM
pe3ynbTaTaM, B BOSHUKHOBEHUU YPOTeHUTaNbHbLIX ONYX0Mei - Hapsagy € NpounMmMu akTopamu
— MOTYT WrpaTb Pofib TakXe U afjeHOBUPYChI.
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Book Review

Actual Problems in Paediatric Surgery

Edited by T. Verebeély
Akadémiai Kiadé, Budapest 1983; $36

This book contains the papers of the V IIth Congress of the Hungarian Association
of Paediatric Surgeons, held in Budapest, between 26-28 August 1982. The Congress was
international, many participants came from Europe and from overseas, as from the USA,
Japan, etc. The main topics of the Congress were: 1. Special diagnostic examinations in
paediatric surgery; 2. Errors and mistakes in childhood traumatology; 3. Surgical condi-
tions of neonates causing respiratory disturbances (except esophageal atresia); 4. Free
papers.

This book is the first publication in Hungary which contains the papers of a
Paediatric Surgical Congress. The main topics were the so-called ‘up-to-date’themes and
the lectures discussed the latest results in each of them.

The papers in the first section dealt mostly with ultrasonography, because this
method is the best non-invasive examination during pregnancy. The lectures proved that
this type of examination can give correct antenatal diagnosis of several congenital mal-
formations, as atresia of the alimentary tract, gastroschisis, omphalocele, spina bifida,
hydrocephalus, etc.

All the papers of this section showed the latestresults of examination. It wascon-
firmed that this is the best method among the antenatal diagnostic procedures, firstly
for its non-invasive type. If a correct diagnosis is formed, either intrauterine, or urgent
postnatal intervention can be performed. For this reason the prenatal diagnosis is very
important, because it can be possible to perform some urgent prenatal palliative inter-
ventions for hydrocephalus, hydronephrosis, giant omphalocele, as well as spina bifida.

Some papers dealt with angiography, with computer tomography, and some
others were also presented on scintigraphy and laparoscopy. All these lectures offered the
latest results, some the errors and missed possibilities, too.

The second topic, childhood traumatology, was chosen because in the last decades
increased mortality could be detected from trauma, firstly from traffic accidents, burns,
etc. The papers mostly discussed the cause of the accidents, prevention and therapeutic
measures. It istrue thatin our time the number of traumatic deaths in the child age group
is increasing. The lectures clarified the responsibility of parents, for instance, in the
cases of the so-called household accidents. Generally the incidence of these is the same all
over the world.

The third main topic was related to the surgical conditions of neonates causing
respiratory complications in the postoperative period. In this partit was emphasized that
the necessity of diagnostic, therapeutic and technical improvement is very important.

The section of free papers was concerned mostly with the problems of cryptorchi-
dism. All the speakers stated the necessity ofthe early operation, because it is imperative
to secure normal fertility in adults.

The book contains the summaries of more than 70 papers. These papers reported
on most recent and most up-to-date results in paediatric surgery. The book will be of
interest to paodiatric surgeons, but it may be very useful for paediatricians, general

surgeons and pathologists, as well.
J. Leb

Ada Chirurgica Uungarica 26, 1985






ACTA PAEDIATRICA

ACADEMIAE SCIENTIARUM
HUNGARICAE

EDITOR
P. V. VEGHELYI

VOLUME 23 NO. 4

CONTENTS

Assessing obesity with body weight and height. M Amador, C Rodriguez, M E Gonzulez, J BacaUao
Diagnosing and misdiagnosing malnutrition. M Amador, ME Gonzalez, L Coérdova, N Pérez

Effect of exercise on the lipid parameters in the fasting state and under glucose load. A Czinner
L Barta, M Tichy

Ring chromosome 15. P Kiss, M Osztovics
Abnormal dermatoglyphics in absence of thumb. L Borbolla

Antenatally diagnosed thanatophoric dysplasia. z Téth, J Vachter, G Szeifert, Z Nemes,
K Csécsei, O Torok, A Harsanyt, Z Papp

Congenital postural deformity association. I Pazonyi, A Kun, A Czeizel

HLA antigens in bullous epidermolysis, congenital ichthyosis and ectodermal dysplasia.
A Laszlé, G Kaiser, M Simon

Neonatal oxygen toxicity and its prevention: D-penicillamine offers benefits without harmful
side-effects. G Oroszlan, L Lakatos, L Karmazsin

The prognosis of severe bronchial asthma in childhood on the basis of late reexaminations.
E Cserhéati, G Mezei, J Kelemen, G Péder, A Gegesi

Papers in English. Published in one volume (4 issues) annually. Subscription rate per volume: $40.00

AKADEMIAI KIADO

Publishing House of the Hungarian Academy of Sciences
Budapest

Distributed by KULTURA, Hungarian Foreign Trading Co.. P.O.B. 149, H-1389 Budapest



ACTA MEDICA

ACADEMIAE SCIENTIARUM
HUNGARICAE

REDIGIT
E. STARK

TOMUS XXXIX FASCICULI 1-2

CONTENTS

ENDOCRINOLOGY

Ledvey, A., Bakd, Gy., Sztojka, 1., Bordan, L., Szabd, T., Kalman, K., Balazs, Cs.: The pathogenetic
connection between Graves’ disease and chronic lymphocytic thyroiditis (The role and
incidence of thyroid stimulating antibodies)

Tong, A., Farid, N. R., Stenszky, Valeria: Two sisters, one with Graves’ disease and the second
with thyroiditis and transient hyperthyroidism

Szabolcs, 1., Weber, Marianne, Kovéacs, Zsuzsa, lIrsy, G., Géth, M., Halasz, T., Szilagyi, G.:
The possible reason for serum 3,3’5’-(reverse) triiodothyronine increase in old people

G. Bartha, Klara: Use of compartment models for the study of iodine kinetics

CARDIOLOGY
Littmann, L., Tenczer, J., Fenyvesi, T., Rohla, M., Svenson, R. H.: Concealed re-entry in the
human heart

Szatmary, L., Medvedowsky, J. L., Barnay, C., Pisapia, A., Vincey, J. C., Coste, A., Auberge, J.t
Medvedowsky, A.: Part of the autonomous nervous system in the development of chaotic
post-extrasystolic pictures. Electrophysiological and pharmacological studies of 49 cases

Szatmary, L., Medvedowsky, J.L., Barnay, C., Medvedowsky, A., Pisapia, A., Delaage,L., Veress, G.,

Pinot, J. J., Jouve, A., Torresani, J.: Electrophysiological classification of normal and
pathological sinus node function

PERIPHERAL CIRCULATION

Soltész, L., Solti, F., Gloviczki, P., Szlavi, L., Entz, L.: Limb circulation in varicosity of various
types

GASTROENTEROLOGY

Ber6, T., Pongracz, Gy., Kett, K., Javor, T.: Weight loss after jejuno-ileal bypass surgery

Ber6, T., Pongracz, Gy., Javor, T.: Vitamin B12 malabsorption after jejuno-ileal bypass surgery



Palfi, 1., Preisich, P.: Long-term results of vagotomy in the light of endoscopy

Miklés, 1., Téth, A., Gérdg, D., Popik, E.: Orthograde gut irrigation: its general effects

LABORATORY STUDY

El-Waseef, A.: Uroporphyrinogen-I-synthetase activity in red blood cells of lead-exposed workers

Papers in English. Published in one volume (4 issues) annually. Subscription rate per volume: $40.00

AKADEMIAI KIADO

Publishing House of the Hungarian Academy of Sciences
Budapest

Distributed by KULTURA, Hungarian Foreign Trading Co., P.O.B. 149, H-1389 Budapest



ACTA MICROBIOLOGICA

ACADEMIAE SCIENTIARUM
HUNGARICAE

EDITOR-IN-CHIEF
I. NASZ

EDITOR
B. LANYI

VOLUME 29 NUMBER 3

CONTENTS

Asnatii, P. JJhanjee, A.: Klebsiella pneumoniae Enterotoxin. Il. Physicochemical Properties
of Enterotoxin

Asnani, P. J., Jhanjee, A. : Klebsiella pneumoniae Enterotoxin. Il1l. Effect of Klebsiella pneumoniae
Enterotoxin on the Intestinal Transport and Histopathological Changes in Rabbit lleal
Loop

Szilagyi, T., Csernyanszky, H., Gazdy, E., Bertdk, L.: Radiodetoxified Endotoxin Induced
Lysosomal Enzyme Liberation and Tolerance

Lantos, J., Hegedls, M., Zsigd, M.: Escherichia coli Strains Isolated from Surface Waters.
Distribution by Resistance to Antibiotics and R-Plasmid Transfer

Danko¢, I.: Humoral Immune Function and Experimental Escherichia coli Infection in Splenec-
tomized Dogs
Somogyi, P. A., Maso Bel, M., Foldes, I.: Methylated Nucleic Acid Bases in Mycobacterium

and Mycobacteriophage DNA

Janosi, L., Ban, E.: Localization of Genes Coding for Macrolide Resistance on the Penicillinase
Plasmid of Isolated of an Epidemic Staphylococcus aureus

Simon, M., Démok, I., Pintér, A.: Lymphocytic Choriomeningitis (LCM) Virus Carrier Cell
Cultures in Hungarian Laboratories

Ferencz, A., Nyerges, G., Jankd, M. : Leukocyte Migration Inhibition (LMI) by a Specific Antigen
in Human Toxoplasmosis

M arjai, E., Kovats, Zs., Kajary, I., Horvath, Zs.: Note. Campylobacter jejuni Contamination of
Slaughtered Chickens
Kalman, M., Nagy, E., Kiss, I., Horvath, M.: Note. Campylobacter jejuni Enteritis: Incidence,

Age Distribution and Clinical Symptoms

Papers in English. Published in one volume (4 issues) annually. Subscription rate per volume: $40.00

.1628.

AKADEMIAI KIADO

Publishing House of the Hungarian Academy of Sciences
Budapest

Distributed by KULTURA, Hungarian Foreign Trading Co., P.O.B. 149 H-1389 Budapest



INSTRUCTIONS TO AUTHORS

Form of manuscript

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

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

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

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

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

References

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

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

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

1961, p. 430

Tables and illustrations

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

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

Proofs and reprints

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



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

AUSTRALIA

C.B.D. LIBRARY AND SUBSCRIPTION SERVICE
Box 4886, G.P.0., Sydney N.S. W. 2001

COSMOS BOOKSHOP, 145 Ackland Street

St. Kilda (Melbourne)y Victoria 3182

AUSTRIA
GLOBUS, Héchstadtplatz 3, 1206 Wien XX

BELGIUM

OFFICE INTERNATIONAL DE LIBRAIRIE
30 Avenue Marnix, 1050 Bruxelles

LIBRAIRIE DU MONDE ENTIER

162 rue du Midi, 1000 Bruxelles

BULGARIA
HEM US, Bulvar Ruszki 6, Sofia

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

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

CZECHOSLOVAKIA
MAD'ARSKA KULTURA, Néarodni tfida 22
115 66 Praha

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

DENMARK
EJNAR MUNKSGAARD, Norregade 6
1165 Copenhagen K

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

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

FRANCE
DAWSON-FRANCE S. A., B. P. 40, 91121 Palaiseau
EUROPERIODIQUES S. A., 31 Avenue de Ver-
sailles, 78170 La Celte St. Cloud

OFFICE INTERNATIONAL DE DOCUMENTA-
TION ET LIBRAIRIE, 48 rue Gay-Lussac

75240 Paris Cedex 05

GERMAN DEMOCRATIC REPUBLIC

HAUS DER UNGARISCHEN KULTUR

Karl Liebknecht-Strage 9, DDR-102 Berlin
DEUTSCHE POST ZEITUNGSVERTRIEBSAMT
SraBe der Pariser Kommine 3-4, DDR-104 Berlin

GREAT BRITAIN

BLACKWELL’'S PERIODICALS DIVISION

Hythe Bridge street, Oxford 0X1 2F.T

BUMPUS, HALDANE AND MAXWELL LTD
Cowper Works, OIney, Bucks MK46 4BN
COLLET’S HOLDINGS LTD., Denington Estate
Wellingborough, Nérthants NN8 2QT

WM. DAWSON AND SONS LTD., Cannon House
Folkstone, Kent CT19 5EE

H. K. LEWIS AND CO., 136 Gower Street

London WCIE 6BS

GREECE
KOSTARAKIS BROTHERS INTERNATIONAL
BOOKSELLERS, 2 Hippokratous Street, Athens-143

HOLLAND

MEULENHOFF-BRUNA B.V.,, Beulingstraat 2,
Amsterdam

MARTIN US NIJHOFF B.V.

Lange Voorhout 9-11, Den Haag

SWETS SUBSCRIPTION SERVICE
347b Heereweg, Lisse

INDIA

ALLIED PUBLISHING PRIVATE LTD., 13/14
Asaf Ali Road, New Delhi 110001

150 B-6 Mount Road, Madras 600002
INTERNATIONAL BOOK HOUSE PVT. LTD.
Madame Cama Road, Bombay 400039

THE STATE TRADING CORPORATION OF
INDIA LTD., Books Import Division, Chandralok
36 Janpath, New Delhi 110001

ITALY
INTERSCIENTIA, Via Mazzé 28, 10149 Torino
LIBRERIA COM MISSIONARIA SANSONI, Via

Lamarmora 45, 50121 Firenze

SANTO VANASIA, Via M. Macchi 58
20124 Milano

D. E. A, Via Lima 28, 00198 Roma

JAPAN

KINOKUNIYA BOOK-STORE CO. LTD.

17-7 Shinjuku 3 chéme, Shinjuku-ku, Tokyo 160-91
MARUZEN COMPANY LTD., Book Department,
P.O. Box 5050 Tokyo International, Tokyo 100-31
NAUKA LTD. IMPORT DEPARTMENT

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

KOREA
CHULPANMUL, Phenjan

NORWAY
TANUM-TIDSKRIFT-SENTRALEN A.S., Karl
Johansgatan 41-43, 1000 Oslo

POLAND

WF(GIERSKI INSTYTUT KULTURY, Marszal-
kowska 80, 00-517 Warszawa

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

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

SOVIET UNION

SOJUZPECHAT - IMPORT, Moscow

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

SPAIN
DIAZ DE SANTOS, Lagasca 95, Madrid 6

SWEDEN

ALMQVIST AND WIKSELL, Gamla Brogatan 26
101 20 Stockholm

GUMPERTS UNIVERSITETSBOKHANDEL AB
Box 346, 401 25 Géteborg 1

SWITZERLAND
KARGER LIBRI AG, Petersgraben 31, 4011 Basel

USA

EBSCO SUBSCRIPTION SERVICES

P.0. Box 1943, Birmingham, Alabama 35201

F. W. FAXON COMPANY, INC.

15 Southwest Park, Westwood Mass. 02090
THE MOORE-COTTRELL SUBSCRIPTION
AGENCIES, North Cohocton, N. Y. 14868
READ-MORE PUBLICATIONS, INC.

140 Ccedar street, New York, N. Y. 10006
STECHERT-MACMILLAN, INC

7250 Westfield Avenue, Pennsauken N. J. 08110

YUGOSLAVIA
JUGOSLOVENSKA KNIJIGA, Terazije 27, Beograd
FORUM, Vojvode Misica 1, 21000 Novi Sad

Index: 26.008



Acta

Chirurgica
Hungarica

VOLUME 26, NUMBER 3, 1985

EDITOR-IN-CHIEF
A. BABICS

MANAGING EDITOR
S. CSATA

EDITORIAL BOARD

G. PETRI (President), M. IHASZ, F. T. MERE]I,

E. PASZTOR, M. RADNOT, |P. RUBANYAI L SURJAN,
A. SZECSENY, T. VIZKELETY, I. ZOLTAN, B. ZSOLNAI



ACTA CHIRURGICA HUNGARICA

A QUARTERLY OF THE HUNGARIAN
ACADEMY OF SCIENCES

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

Acta Chirurgica is published in yearly volumes of four issues by

AKADEMIAI KIADO

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

Manuscripts and editorial correspondence should be addressed to
Acta Chirurgica
Istvan Koérhaz, Uroldgia, H-1096 Budapest, Nagyvarad tér 1

Subscription information

Orders should be addressed to

KULTURA Foreign Trading Company
H-1389 Budapest P.0. Box 149

or to its representatives abroad.



CONTENTS
Parenchymal operations of the lower pole of the kidney with a double collecting
system. F. Gotz, J. Zana, J. Hubler and D. Frang.........n,

Auto-alloplastic closure of cervical esophageal fistulae. Gy. Bornemisza, E. Tarsoly,
Irén Miko and J. H @Jd U oottt

Experimental retroperitoneal infection. E. Kisida, |I. Harka, Gh. Okeke and L. Bertak

Percutaneous aspiration biopsy in perineal recurrences after abdominoperineal
exstirpations. A. Er6s, L. Ritter and A. Bajtai

‘Nipple’ ureterocutaneostomy. A. Jilling and D. Frang

Correlation between the incrustation of intrauterine devices and the duration of their
use. K. Patai, M. Berényi and M. ASztaloS....ccccocevrrrniiiiiiciniseeeee e

Bilateral urological tumours. M. Fehér, A. Vargaand J. Pintér......iinnnnn.

Kidney scintigraphy in the diagnostics of urological renal diseases. M. Gervain, E.
Adam, J. LANG aNd L. CSEINAY cciiiieeiriieiereririeees e sre et sis s ssesese e sneas






Acta Chirurgien Hungarica, 26 (3), pp. 127—133 (1985)

Parenchymal Operations of the Lower
Pole of the Kidney with a Double
Collecting System

F. Gotz,J. Zana,J. Hitbter and D. F rang

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

(Received December 16, 1984)

The authors present four cases of unilateral kidney with a double collecting
system where calculous change has occurred in the lower collecting system.
In one of them, marginopolar nephrotomy, while in three, heminephrectomies in
the destructed lower segment of the kidney were performed. The remaining upper
part fudnctioned 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 parenchyma belonging to the upper segment
is much smaller than that 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 may already call
for surgical intervention.

The removal ofthe affected upper pole ofthe 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 isimportant 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 intact contralateral kidney if the remaining renal
tissue is expected to be capable of excreting an adequate amount and quality
of urine. For judging this, isotope renography, gamma camera examinations
and selective renal angiography must be performed preoperatively. Particular

1* Acta Chirurgica Hungarica 26, 1985



128 F. Otz et al. : Kidney with Double Collecting System

care should be taken in examining the distribution of the main branches, and
the arborization, of the vessels. This is stressed by Hamvasi et al., too [5], since
the optimal site of resection can be chosen only with the surgeon being fully
aware of the distribution of the vessels. When indicating surgery also the pa-
tient’s age should be considered, in addition to judging the nature ofthe un-
derlying disease. At a younger age, heminephrectomy ought to be attempted.

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 admitted to the Department due to
hypogastric pains having persisted for two months. The urinary sediment
contained 8to 10 leukocytes and 2to 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 marginopolar nephrotomy [4].

Calculus analysis: struvite -f- apatite carbonate. Uneventful healing.

Case 2. Female patient, aged 67, admitted for right lumbar 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 initiated 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 admitted 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 ureterotomy were performed.

Case 4. A 15-year-old girl was admitted for recurring pyuria and inter-
mittent pyelonephritis. Her urinary sediment contained 30 to 40 leukocytes
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Fig. 1. Plain roentgenogram of the left kidney of a 15-year-old girl shows multiple stones
of the lower collecting system

Fig. 2. Urography with a dilated lower collecting system
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Fig. 3. Preoperative aortorenovasography. Poor vascularity can be seen in the lower pole
of the kidney

Fig. 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. Onthe left (lower curve), cumulation occurs in
20 minutes followed by a slow discharge
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Fig. 5. Postoperative urography revealing a well-functioning upper pole of the kidney
with a slightly winding ureter

Fig. 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 5to 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 marked 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
parenchyma was resected together with the stone. Calculus analysis: Ca-oxala-
te-monohydrate. Postoperative phase without complications. Excretory urog-
raphy performed at a half-year interval shows the adequate excretion of the
remaining upper pole with undisturbed urine discharge (Fig. 5). Isotope re-
nography showed perfect hippuran intake and rhythmic discharge (Fig. 6).

Discussion

The surgical interventions in the lower pole of the kidney with a double
collecting system are not as frequent as those in the upper one. This is partly
due to the fact that involvement of the lower pole of the kidney occurs more
rarely, and partly to that, during marked 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 that
vascularization of the remaining upper pole of the kidney should remain intact
with an adequate subsequent function.

Assessing renal functions and renal vascularization, the perfection and
the exact results of isotope renographic, gamma 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 attempts 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 lithotomy
can already at present not be considered to be a metaphylactic intervention.
That 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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Uber die Parenchymoperationen der unteren Nierenhalfte bei Pyelum duplex

F. Gotz,J. Zana,J. Hubler und D. Frang

In den dargestellten 4 Fallen handelte es sich um einseitigen Pyelum duplex mit
einer Steinkrankheit im unteren Hohlsystem. In einem der Féalle wurde marginopolare
Nephrotomie und in 3 Fallen Heminephrektomie der zerstérten unteren Nierenhalfte vor-
genommen. Die zuriickgebliebene obere Nierenhélfte zeigte in der spateren Periode in
allen drei Fallen eine einwandfreie Funktion. Anhand der ermittelten Ergebnisse wird die
Vermeidung der unbegriindeten Nephrektomie empfohlen.

06 onepauuun Ha MapeHXMMe HWXKHEWR MOMO0BUHBLI MOYKK C
[IBOMHO NMONOCTHOIN CUCTEMOIA

. TETLU, A. SBAHA, A. XIOBNEP n . ®PAHT

ABTOpPbI OMUCBLIBAIOT 4 TaKKX Cy4asi, B KOTOPbIX 0fHA MoYka UMena 4BOMHYI0 NOOCTHYIO
CUCTEMY, C KaMHAMU B HUXKHEl cucTeme nosocTeid. B ogHOM ciydae 6bla NpovsBefeHa mMapru-
HoMonsipHas HePOTOMMS, B TPeX XKe Caydyasx MpPOouU3BesM reMnHePIKTOMUIO Ha NorueLLei
HVKHEW MonoBMHe MoYKW. Bo BCeX Tpex Crlydasix OCTABLUAACA BEPXHSAA MOMOBUHA MOYKU
noske Havyasa 6esynpeyHo (YHKLMOHMPOBATb. ABTOPbI MOAYEPKMBAIOT HEO6XOAMMOCTb M36e-
raTb HemnoKasaHHYH HE(PPIKTOMUIO.
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Auto-alloplastics Closure of Cervical
Esophageal Fistulae

Gy.Bornemisza, E. Tarsoly,lrén Miko and J. Hajdua

Institute for Experimental Surgery, Debrecen University Medical School, H-4012
Debrecen, P. O. Box 18, Hungary

(Received March 19, 1984)

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.

resection of the lower segment of the esophagus, reconstruction
can be made by using stomach or jejunum. The replacement of cervical esopha-
gus is, however, more problematic. Several attempts have been made at apply-
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 with intact vascular-neural connections, is
most often pulled through a mediastinal tunnel and an anastomosis is con-
structed with the esophagus or the pharynx at the upper, and with the stomach
at the lower end of the colon. The most 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, but 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], that is in places where the new formation is
exposed to internal pressure and may contact corrosive fluids. The essence of
this procedure is that a thin plastic net inducing cell proliferation (in our case it
was a polyamide net) was sewn over a polymethylacrylate cylinder. The cylin-
der was aseptically implanted into the neck in the vicinity of the esophagus and
was left there on an average for three 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
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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 replacement with flap was made in 28 dogs. The first three
operations were considered to be preliminary experiments. A right paramedian
incision was made and the esophagus was exposed. It was isolated at a length
of 5to 6 cm and mobilized. Then the easily palpable acrylate cylinder was ex-
posed with 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
humans 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
made on the esophagus. The 3/0 black Perion thread (i. e. non-absorbable suture
material) fixed into the end of an atraumatic needle was used for this purpose.
After inserting a single row of interrupted sutures, repositioning of the esopha-
gus followed. By uniting the soft parts, the operation terminated.

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 other causes, while 25 animals could be evaluated.

A small piece of the auto-alloplastic formation to be implanted was taken
for histology prior to the operation to come. This material is shown in Fig. 1,
three weeks after the first 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-
ment was limited only to a portion of the esophageal wall, swallowing remained
undisturbed.
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Fia. 1. Picture of the auto-alloplastic structure 3 weeks after the first operation before
re-implantation. Among the fibres of 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 third 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, too0).

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 with 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 that 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 inflammation from the subepithelial inflamma-
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Fig. 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 marked 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 intact parts
protruded into the lumen as a result of the tone of the muscular layer.

Fig. 3. After 5 months, in the replaced region, the esophageal wall is thinner than in the

surrounding areas, but the mucosa consists of 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 that after 5 months, in the area of replacement, the eso-
phageal wall was thinner than in the surrounding region, but the mucosa was
covered by a regular stratified, non-keratinizing epithelium with a loosely
structured richly vascularized lamina 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 this layer still consists of striated muscle
tissue. On the border between the intact and replaced regions in some places
the remnants ofthe 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 time 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.
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VerschluB von zervikalen Osophagusfisteln mit autoalloplastischem Verfahren

Gy.Bornemisza, E. Tarsoly, I. Miké und J. Hajdua

Bei 28 Hunden wurde der fenestrierte Ersatz der experimentellen runden Offnung
(0 : 20-22 mm) mit der auto-alloplastischen Methode angebracht, mit dem Ziel ein ent-
sprechendes Verfahren zum VerschluR derim Laufe von zervikalen Osophagusoperationen
eventuell zustandekommenden Fisteln zu entwickeln. 3 der Tiere gingen wegen anderer
Ursachen ein, die Ubrigen Féalle erwiesen sich als bewertbar; obwohl es nicht zur Entla-
stung der operierten Speiserdhre kam,konnten die Hunde bereits nach 24 Stunden trinken
und kurz daraufauch essen. Das Verhalten des autoalloplastischen Flecks wurde mittels
histologischer Untersuchungen 6 Monate lang registriert.

3aKprTI/Ie LUeHbIX (pI/ICTyI'I nmuesoga METOAOM ayTOo-asl1on/1IaCTUKn

Ob. BOPHEMMUCA, 3. TAPLLOW, N. MUKO u A. XANLY

B akcnepumeHTax Ha 28 co6akax aBTOPbl NMPOM3BENM 3aMelleHue Kpyrnoro gedekra
anameTpom 20—22 MM MeTOAO0M ayTo-anfonnacTuku, ¢ Lesblo pa3paboTKyW COOTBETCTBYHOLLErO
cnoco6a AN 3aKpbITWs CBULLei, KOTOpble MOTyT 06pa3oBaThCs MpU onepauusax Ha LeiiHoi
YacTu nuueBoda. TPU XMBOTHbIX MOFMGAM MO PasHbIM MPUYMHAM, YTO KAacaeTCs OCTasbHbIX,
TO, Yepe3 24 yaca nmocfe BMeLIaTeNbCTBa, OHW MOFAU MWTb, a 3aTeéM W ecTb, XOTH Harpyska c
0nNepupoBaHHOrO NULLEBOAA He 6bina CHATA. B TeueHue 8 Mec aBTOpbI CMeAWNM 3a NOBefeHUEM
ayT0-aN/onNacTMYeckoir 3annatbl C MOMOLLbIO TUCTONOTUYECKAX aHaNn30B.
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Experimental Retroperitoneal Infection

E. Kisidal, |. Harkal Ch. Okekeland L. Bertok?2

m2nd Department of Surgery, Semmelweis University Medical School, H-1096 Budapest,
Nagyvarad tér 1, Hungary and National Institute of Badiobiology and Radiohygiene,
H-1221 Budapest, Pentz K. u. 5, Hungary

(Received April 2, 1984)

A bacterial inoculum was positioned intraperitoneally and retroperitoneally
in animals who had been treated with various antibiotic programs. The results
indicate that the retroperitoneal tissue is more resistant to severe infectious
complications than the general peritoneal cavity.

I he clinical impression is that 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 that a bacterial inoculum posi-
tioned in the retroperitoneum more frequently led to abscess formation than
that injected intraperitoneally [1]. However, similar animal studies have not
been performed with 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 without concurrent antibiotic administration.

Materials and Methods

R/Amsterdam X Long Evans Fj hybrid female rats weighing approxima-
tely 160 g were used for this experiment. An inoculum of 20 g of a dry homoge-
nate of faeces mixture 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
laparotomy into the free peritoneal cavity or into the retroperitoneum just
below the lower pole of the left kidney. The animals were anaesthesized with
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 gentamycin (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 third group was treated with wide spectrum
antibiotics consisting of chloramphenicol, 5 mg/100 g body weight for 7 days.
The animals were kept on rat 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 examination of the homogenate showed an intestinal flora
of E. Coli, Proteus vulgaris, Serratia marcescens, Enterococcus. Table | 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
with chloramphenicol or with no antibiotic showed a significantimprovement in

Table |

Route of infection

Antibiotic treatment Intraperitoneal  Retroperitoneal Yalue
death ratio death ratio
None 8/8 5/8 0.05
Gentamycin and carbina-
cillin 0/0 0/0 N.S.
Chloramphenicol 718 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 intra-
peritoneal group showed that 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
with 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 that in the non-antibiotic group and in the
chloramphenicol-treated group, there was a 1 cm diameter abscess with a thick
wall at the site of inoculation. In the animals treated with gentamycin and
carbinacillin asmaller, 2-3 mm diameter abscess was found in the same location.
(Preliminary experiments in animals treated in the same manner had shown
that at 4 weeks there was complete encapsulation of the abscesses).

Acta Chirurgica Hungarica 26, 1985



E. Kisida et al. : Experimental Retroperitoneal Infection 143
Discussion

Whether 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 at the time of duodenal mobilization and during colon
surgery particularlyduring alowanterior resection and at the deliberation if one
should attempt 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 experiment suggest that 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 that have been implanted. The results
of this experiment may be at variance with some clinical observations, however,
patients who die with retroperitoneal abscess, frequently have concomitant
intraperitoneal infection and it is suggested that the retroperitoneal phlegmons
are terminal 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 gegenuber retroperitoneale Infektionen

E. Kisida, |. Habka, Ch. Okeke Und L. Bertok

In der freien Bauchhdhle und im Retroperitoneum von Ratten wurde mit gemisch-
ter Dickdarmflora, klinische Verhdltnisse nachahmende experimentelle Infektion herbei-
gefihrt. Laut der Sektions- und Verendungsdaten vermag die Peritonealhdhle die In-
fektion in geringerem Male zu lokalisieren als das Retroperitoneum. Den sich auf das
unterschiedliche Verhalten der beiden Regionen beziehenden mdglichen Erklarungen ist
auch eine klinische Bedeutung beizumessen.

Pe3nCTeHTHOCTb B OTHOLLIEHUW PeTponepnUTOHEA/IbHbIX MH(]IJEKLLMVI
3. KNWMAA, N. XAPKA, 4. OKEKE n /1. BEPTOK

ABTOpPbl MUHULMPOBANU CMeLaHHOW TONCTOKMULEYHOW (nopoii cBOGOAHYIO 6GpIOLLHYIO
nonocTb W NepUTOHeanbHOe MNPOCTPAHCTBO Y 3KCMEPUMEHTANbHbLIX KpPbIC, YTO WMUTUPOBANo
KAWHUYECKNe ycnoBus. KakK NoKasbliBalOT faHHble BCKPbITUA U NeTanbHOCTW, MepUTOHeanbHas
NofiocTb B MeHblUell CTeNeH, YeM peTponepuToHeanbHas, cnocoGHa K NOKanu3auuy MHPeKLun.
BO3MOXHble 06bLACHEHWs, Kacawlluecs pasNUYHOro NoBefeHUs 3TUX ABYX o6nacTeii, umeioT
U KANHUYECKOE 3HaueHMe.
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Percutaneous Aspiration Biopsy in
Perinea] Recurrences after Abdomino-
Perineal Extirpations

A. Erés, L. Ritter and A. Bajtai

2nd Department of Surgery and Institute for Pathology Postgraduate Medical Institute,
H-1389 Budapest, Szabolcs u. 33, Hungary

(Received February 6, 1984)

The authors recommend the introduction of percutaneous aspiration biopsy
—a new method used by them for demonstrating perineal recurrences after
abdominoperineal extirpations. The method is fast and easy to perform, simple
and can be used for screening. It may be an addition to the therapeutic and
diagnostic arsenal.

Every surgeon making rectal operations is extraordinarily afraid of
perineal recurrence after abdominoperineal extirpations, which develop in a
fairly large number - even according to literary data- 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 important because the effect of the 2000R irradiation administered
at that time is probably better than that 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 at 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 demonstrating 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 Department 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 instrument were used (Figs 1 and 2).

After local anaesthesia (I%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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Fig. 1

Fig. 2
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lcm and awidth of about 2to 3mm can be obtained which is evaluated histolog-
ically.

The method was first used in 1983 at the 2nd Department of Surgery of
the Postgraduate Medical Institute. It has so far been performed on ten patients,
the number of samples being 12 (in two patients two biopsies were made).
Each patient was male 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 months 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 with a
marked 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 symptoms. 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 symptom 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. It is usually fairly difficult to form an accurate
diagnosis, although it is an imperative because the recurrences diagnosed at an
early stage can be effectively treated by a radiation of 2000R.

It is known that the carcinoembryonic antigen (CEA) test, which is very
expensive, can indicate only the development of liver métastasés. Its diagnostic
value has recently, just for this reason, aroused much controversy [7, 8].
The specific liver function tests, too, may help in judging the state of the liver.

The computer tomography used in Hungary (thus also at the Post-
graduate Medical Institute) does not yield a safe diagnostic result. This is
suitable rather for visualizing the mass filling out the whole perineum, at this
time it can already be palpated through the skin. The radiotherapy adminis-
tered at this stage is already, in most of the cases, ineffective.

By using this method developed by 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 ofthe 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 may 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 with 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-
-patient basis. It can be used as aroutine follow-up for screening at every three
months. 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.

— It helps in obtaining histological result.

— The recurrences recognized at an early stage by the percutaneous
biopsy made by puncture can be irradiated more effectively.

- The method is suited for the purposes of screening and can be made as
an out-patient procedure.

— It is simple to perform and complications do not occur.
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Perkutane Aspirationsuntersuchung der sich nach abdominoperinealen
Exstirpationen entwickelten perinealen Rezidiven

A. Ebés, L. Ritteb und A. Bajtai

Zum Fruhnachweis der sich nach abdominoperinealen Exstirpationen entwickelten
perinealen Rezidiven wird eine neue Methode, die perkutane Aspirationshiopsie empfohlen.
Die Anwendung der schnell und leicht durchfihrbaren, einfachen, auch zu Reihenunter-
suchungen geeigneten Methode, bietet eine nitzliche Mdglichkeit zur Erweiterung des
therapeutischen und diagnostischen Arsenals.

I'IepKyTaHHoe acrnmpaTtopHoe nccnefgoBaHMe rneprHeasibHbIX peunanBeoB,
BO3HUKLLUWMX Mnocne a6,ﬂ|OMVIHOI'IepVIHeafIbeIX 3KCTVIpI'IaLI,VII7I

A. EPEW, 1. PATTEP n A. BANTAM

ABTOpbl PEKOMEHAYHT BBECTW MPUMEHSIEMbIii HOBbIi MeToJ — NepKyTaHHYl —ac-
NUPaTopHYl0 6UOMNCUI0 — ANA paHHEro BbiIBNEHWUS MepUHeanbHbIX PeLuAMBOB, BO3HUKAOLLMX
nocne a6AoMWHONEPUHEaNbHbIX 3KCTMpPNAaLnii. MeTof Nerko U 6bICTPO BbINOMHSETCS, ABASETCA
NpoCTbIM, MPUTOAHBLIM AN NPOHUNAKTUUECKOro 06cnefoBaHUs. C ero NOMOLLbI0 MOXHO pacLii-
pUTbL TepeneBTUYECKUE U AMArHOCTUYECKUE BO3MOXHOCTW.
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‘Nipple’ Ureterocutaneostomy

A. JiLtanG and D. FrRaNnG

Department of Urology, Pécs University Medical School, H-7621 Pécs, Munkacsy Mihaly
u. 2. Hungary

(Received January 24, 1984)

In 4 years the authors performed 25 cases of ‘nipple’ ureterocutaneostomy
elaborated by them. The essence of the operation is that by using skin grafts, the
stoma emerges by 1.0 to 1.6 cm above the surface of the skin. Without ureteral
drainage, their patients use disposable DANSAC iléostomie urine collecting sacs
which can be attached to the skin. This method is presented in detail and the re-
sults are evaluated. In case of an adequately long and wide ureter, they consider
their surgical procedure to be suitable for permanent supravesical urine excretion.

O ne of the methods of supravesical urinary excretion is ureterocuta-
neostomy. The first cutaneous ureterostomy 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 time. Even the strictest observance of sterility
could not prevent infection arising at drainage which, sooner or later led to
chronic pyelonephritis, secondary calculus formation, then to a gradual dete-
rioration of renal function. Without drainage of the ureters, by using urine
collecting receptacles, these complications can be avoided.

With technical advancement, a large variety of urine collecting recepta-
cles have become available. Still the spread of this method is limited to some
extent mainly by that the lumen of the ureter can be narrowed down in the
subcutaneous connective tissue, primarily 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
Dentur [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].

Atour Department ‘nipple’ureterocutaneostomies have been performed in
the recent four years, and our patients use ‘DANSAC’ iléostomie urine col-
lecting receptacles.

Method

A 10to 12 cm long incision is made in medial direction at 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 segment of the ureter is mobilized so that is can be
brought to the surface of the skin without tension. Then the fascia and the
muscles are excised in an area of 1to 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, with the exception of the excised region, are sutured.
Then to create a nipple’ the 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 3to 4 cm are made (Fig. 1a). The cross-hatched areas shown in
Fig. 16 are resected from the end of the initial incision at both sides up to the

25-45"

\\ /]

Fig. 1. Method of ‘nipple’ formation

Fig. 2. Method of removing the subcutaneous adipose tissue of skin flaps
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Fig. 3. The ‘nipple’ after removal of the splinted sound

Fig. 4. Urine collecting sac placed on the stoma
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middle of the skin flaps. Figures Ic 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 ofthe ureter a silicon-coated 8 to 12Ch plastic
tube is used for draining the ureter during wound healing for a period of 8to 10
days. Figure 3 shows the ‘nipple’ created after removal of the drain. Figure 4
demonstrates the state 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 with bladder tumour, a combination

Table |

Distribution according to the underlying disease

Bladder tumour 1
Gynaecological tumour

Vesicovaginal fistula

Tuberculous atrophied bladder

— N oo >

Total 25

of cystectomy and of contralateral nephrectomy 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 11 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 terminal portion of the
ureter constricted (in these patients ureterocutaneostomy was made with a
ureter of normal lumen). In 2 patients with necrosis of the ‘nipple’ and in one
with 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 without drain in the
ureter.
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Table Il

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 6 2 | 2
1982 6 3 2 0 | 1
1983 3 1 2 0 0 2
June 30

Total 25 13 12 3 2 7

Discussion

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

Our method is contraindicated in (r) extremely fat patients, mainly with
pendulous abdomen; (rr) 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 that it cannot be brought to the surface of the skin
without tension even in case of a ‘high’ ureterocutaneostomy [4].

Our ‘nipple’ creating method is similar to that 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 1to 1.5
cm. ‘Nipple’ formation is, however, very important because in the recumbent
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 ofthe terminal 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 isnot 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*

A. Jitting und D. Frang

Im Verlauf von 4 Jahren wurden mit der im Institut entwickelten ,Mamilla-
Bildung-Methode* 25 Ureterokutaneostomien durchgefihrt. Das wesentliche des Ein-
griffs ist die Anforderung, dafl sich das Stoma 1.0 bis 1.5 cm U{ber die Hautoberflache
vorwdlbt. Die Patienten bedienen sich ohne Ureterdrainage, eines auf die Haut geklebten
DANSAC ileostomischen, zur Harnsammlung dienenden Einmal-Beutels. Nach ausfihr-
licher Beschreibung der Methode und der Auswertung der Ergebnisse wird betont, daR
sich das Verfahren — im Falle eines entsprechend langen und weiten Ureters — zur de-
finitiven supravesikalen Harndeviation eignet.

YDETEDOKyTaHeOCTOMVIFl C Cco3gaHneM «COoCKa»

A. MUNNIVHT u 4. ®PAHK

3a 4-neTHWii nepnog asBTopbl B 25 cnyyasx NpOM3BENW ypeTepoKyTaHeoCTOMUIO paspa-
60TaHHbLIM UMW CNOCO60M CO3flaHUs «cocKa». CyTb onepaluu B TOM, YTOObI, C MOMOLLbIO KOXHbIX
JIOCKYTOB, MPUMOAHATL MOBEPXHOCTb CTOMbl Haj MOBEPXHOCTbIO KOXMW Ha 1,0—1,5 cm. Bonb-
Hble NpUMeHANN 6e3 fpeHWPOBAHUA MOYETOUYHWKA MNEOCTOMUYECKUI MeLoYeK-MOYenpueMHUK
ofHokpaTHoro nonb3oBaHus DANSAC, KOTOpblli MOXHO MPUKNEWTb K KOXe. ABTOpPbl no-
[pPO6HO ONMCbIAAT CBOM MeTOA M aHanU3NpylT NOAyYeHHble pe3ynbTaTbl. Hactoawwuii metop
OHW CYUTAKT MOAXOAAWMUM — B C/ly4yae AOCTATOYHO A/IMHHOIO W LIMPOKOro MOYETOYHUKA —
[N OKOHYaTeNbHOro CyrnpaBe3nKanbHOro OTBOAA MOYMW.
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Correlation between the Incrustation of
Intrauterine Devices and the Duration
of their Use
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Interior, H-1071 Budapest Gorkij fasor 9-11, Hungary and Department of Urology,
Semmelweis University Medical School, H-1085 Budapest, Maria u. 39, Hungary

(Received April 16, 1984)

The usefulness and side-effects of intrauterine contraceptive devices (IUDs)
are evaluated on the basis of various aspects (e. g. effect of postabortal and post-
partal insertion, expulsion of device, frequency of pregnancies, bleeding and in-
flammation, etc.) [1, 2, 3, 4]. However, the incrustation of the device has been
ignored although the coating on the major part of the surface is easy to study.
The rough surface coating is very likely to be associated with some side-effects [5].

In ourreport we have tried to find some links between the degree of incrus-
tation and the duration of using the device.

Method

Devices were observed mostly during control examinations and, to a lesser
extent, because of complications. A total of 56 devices were analysed. Of them
47 were Szontagh’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 at room temperature.

The amount of calcium carbonate in the incrustate was determined as
follows. The dry device was weighed by an analytical balance and placed in 2m
hydrochloric acid. Then the inorganic part of the incrustate dissolved with
bubbling. When development of carbon dioxide had stopped (in 1to 5 minutes)
the TUD 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 majority remaining, however, on
the device.

The calcium carbonate-free matrix adhering to the device was removed
mechanically by a wet nail-brush. The difference between the mass measure-
ment before and after the cleaning gave the amount of matrix in the incrustate
of the Szontagh device. During extraction of the devices—mainly if it was not
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done by the string, some ofthe incrustate might be lost and therefore the actual
amount 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, CI) [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

mg CqCoj

50- + Szontagh
T Copper-T

4). 7 Gravigard

u Lippes loop
T Multiload

30- a T-Coil

20-

0 12 3 4 5 6 7 8 9 years

Fig. 1. The amount of calcium carbonate deposited on IUDs as plotted against the du-
ration of use

were calculated for the Szontagh devices but the Figure shows data of other
IUDs, 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 that the individ-
ual differences are significant. The scatter among our data will be illustrated
with four extreme cases. There was 22 mg of incrustate (17.5 mg calcium carbo-
nate and 4.5 mg matrix) on a Szontagh device used for 13 months, but the same
amount (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 time of usage incrustate appears on each kind of device.

There is a closer correlation (r = +0.81) between the amount of calcium
carbonate and the amount 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 material 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 amount (Fig. 3). Strikingly, the non-incrustating parts are not coat-
ed even after a use for 10 years. The degree of incrustation of the Szontagh de-
vices having deformed on extraction and not in situ and those having preserved
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mg CaCO3

6 8 10 mg matrix

Fig. 2. Correlation between the amount of calcium carbonate in the incrustate and the
amount of matrix

Fig. 3. Frequent sites of incrustation (solid line); a. regular Szontagh-device, b. deformed
S/.ontagh-device, c. Copper-T, d. Lippes loop

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

Discussion

The rough calcium carbonate coating of IUDs as well asthe inflammation
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-
tate 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. If 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 Szontadgh device often remains in the uterine cavity on insertion. In this
case there is only one strand in the cervix instead of two, but this does not pro-
duce any changes in the degree of incrustation.

Incrustation occurs at various paces in the different parts of the surface
of the device. Calcium carbonate deposits occur in various privileged regions
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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 that. It is perhaps the
direction ofuterine contractions and of intrauterine fluids as well as the deform-
ing capacity of the devices which may play various roles. In the copper-con-
taining 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
mainly the small calibre surface vessels of the endometrium. On this basis,
the irregular bleedings, but even the mycotic infections which get an easier
eccess via the incrustated devices, can be attributed to the rough incrustate.

It 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 study cannot yield any comprehensive answer.
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Das Verhaltnis zwischen der Inkrustation der intrauterinen
Antikonzipientgerate und der Tragezeit

K. Patai, M. Berényi und M. Asztalos

Unter Verwendung von 56 intrauterinen Antikonzipientgerdten unterschiedlichen
Typs wurde der zwischen der Tragezeit und dem Kalzium-Karbonatgehalt des Inkrustats
bestehende Zusammenhang untersucht. Im Hintergrund des niedrigen Korrelations-
koeffizienten (r = -f0.42) steht eine bedeutende Streuung.
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Einige Teile der Gerateoberflachen neigen besonders zur Inkrustation, weshalb fur
einen Teil der durch die Geréate verursachten Komplikationen wahrscheinlich das grobe
Inkrustat verantwortlich ist. Beim Vergleich der Effektivitat der Gerate sollte somit auch
das MaR der Inkrustatbildung in Betracht gezogen werden.

CBA3b MexaAy VHKPYCTUPOBaHMEM BHYTPUMATOYHbIX NPOTUBO3AYaTOUYHbLIX
cpeacTB N NPOoAO/DKUTENTIbHOCTbHO X MPUMEHEHUA

K. MATAH, M. BEPEHW n M. ACTANIOL

Mbl M3y4asnin CBSi3b MeXy CPOKOM HOLLIEHWSI U cofiepXkaHneM Ca-Kap6oHaTHO MHKpYCTa-
LMW Ha 56 LLTYKax BHYTPMMATOUYHbIX NPOTMBO3aYaTOUHbIX CPEACTB Pa3/IMYHOro Tvna. BbisABneH-
HOE HU3KOE 3HaYeHne KOPPEensLMOHHOTO KoaghduupeHTa (r = 4 0,42) yKasblBaeT Ha 3HAUUTE/b-
HOe CTaHAApTHOE OTK/IOHEHMe.

OTAeNbHbIe YacTU MOBEPXHOCTM MPOTMUBO3aUATOUHbIX CPEACTB O0CO6EHHO CK/OHHbI K
MHKPYCTMPOBaHMO. [Mo-BUAMMOMY, 3a HEKOTOPYIO [0/t0 OC/IOKHEHUN, BbI3bIBaEMbIX MPO-
TBO3aYaTOUYHbLIMM CPEACTBaMM, OTBETCTBEHHON sIBNseTCs rpybas MHKpycTaumsi. Mpu cpasBHe-
HUM 3PEHEKTUBHOCTU PasHbIX MPOTMBO3aYaTOUHbIX CPEACTB, HaJo0 MPUHUMATL BO BHUMAaHMe,
cpeay NMPoYMX MOMEHTOB, TaKe CTeneHb 06pasoBaHusl MHKPYCTaLMu.
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Bilateral Urological Tumours

M. Fener, A. Varga and J. Pinteér

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 may 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.

In recent years, the number of patients with malignant urological
tumours has increased. Bilateral urological tumours, too, are more often en-
countered [12]. It 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 patient care or to the lengthening of the patients’
life-span. A final statement 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 admitted to the Department 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 readmitted 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
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Fig. 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 tumour situated in the adrenal gland was removed together with
the gland. Histological diagnosis was phaeochromocytoma. After two years the
child is free of complaints.

Fig. 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. Half a year after removal ofthe tumorous kidney,
the radiological study due to a newer episode of haematuria disclosed an inoper-
able renal tumour in the remaining kidney. This case taught us that 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 tumour gave rise to cerebral and bone métastasés,
the pathologist found a tumour of about the size of a nut in the other kidney.

Sz. L., amale patient aged 50 years, was referred to us due to haematuria.
Bilateral renal tumours were diagnosed (Fig. 3). Because of the weak general
state of the patient, the operation was performed in two sessions. First the
larger left renal tumour 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-

Fig. 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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tient’s renal function tests were approximately 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
tumour.

Cs. L., apatient 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 that the small resistance
on the right side was due to epididymitis. AFP 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. It re-
vealed bilateral testicular tumours. Afterremoval of the tumorous testicle radical
lymphadenectomy was performed, then combined cytostatic treatment was
administered for two years. The patient has been free of complaints for three
years with no evidence of metastasis. The tumour markers were negative.

Fig. 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 tumours can occur simultaneously and successively.
At present it has not been clarified whether the simultaneously or successively
occurring tumours are two primary tumours of the same type or it is about the
metastasizing of one of the tumours forming in one of the homotypes. Based on
our earlier experiences, both forms may occur.

It is not always easy to diagnose bilateral urological tumours, since the
pace of tumorous growth generally varies. Therefore, even x-ray examination
cannot provide reliable information in each case. On suspicion of tumour 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 tumours the patients’ life should be prolonged
by the treatment 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 that 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. It can be encountered in
children only sporadically [13]. Bilateral 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.
If the renal tumour 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 tumour can be per-
formed. Onremoval ofthe tumour hypothermia 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 time [2, 9, 14].

In bilateral renal tumours, either in case of removal of the kidney or in
that of organ preservation, the lymphatic and adipose tissues should be removed
involving the region from the hilum of the kidney to the bifurcation of the
aorta.

If a conservative operation cannot be made on either side, the patient
should by dialysed, following bilateral nephrectomy. If 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.

Both simultaneous and successive testiculartumours occur rarely, amount-
ing to hardly 2% of all cases with testicular tumour [11]. The histology in the
majority of cases appears to be seminoma or complication of haematological
diseases [6]. If it is something different, they are generally reported [3].
According to certain statistics, the sucessive form is more frequent than the
simultaneous one [5, 6]. According to our present knowledge, bilateral chorion-
epithelioma has still not been reported, since, owing to the rapid tumour
growth the patients die soon. The histological diagnoses of the two testicular
tumours are most frequently identical, consequently one can never tell whether
it is a metastasis or two primary tumours. In successive tumours the possibility
of considering both tumours to be primary 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
interest because only [9] cases with embryonal carcinoma were presented in the
combined statistics made by Javadpour in 1979 [10].

The therapy of bilateral testicular tumours hardly differs from that of
unilateral ones. Following castration retroperitoneal lymphadenectomy was
performed, then in view of the histological results, irradiation or combined
cytostatic therapy was applied.

It should be stressed that the treatment of tumorous patients is an inter-
disciplinary task. Experiences made so far suggest that in bilateral urological
tumours, at an early stage, prognosis of the patient is not worse than in unilat-
eral tumours.
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Zweiseitige urologische Tumoren

M. Fehér, A. Varga und J. Pintér

Im 5jéhrigen Material der Urologischen Klinik der Medizinischen Universitat
Debrecen (1.1.1977-31.12.1981) kamen 6 Falle vor, in denen es sich um zweiseitige urolo-
gische Tumoren mit unterschiedlicher Organlokalisation handelte.

Durch den Einsatz verschiedener MaBnahmen — Frihdiagnose, unmittelbare
adaquate Behandlung, lange Jahre hindurch sorgfaltige Kontrolle und nétigenfalls
intermittierende Chemotherapie als Spatbehandlung — kann das Uberleben der Patienten
mit zweiseitigen Nebennieren-, Nieren- bzw. Hodentumoren im Vergleich zu den bisheri-
gen Ergebnissen verlangert werden.

[IByCTOpPOHHME YpPOJ/IOrMYecKne Onyxoam

M. ®EXEP, A. BAPTA n N. MTUHTEP

B nepuog BpemeHn mexay 1 aHBapsi 1977 r. n 31 gekabpsa 1981 r. (5 net), B KnuHuke
yponorun [ebpeLeHCKoro MeaMuUUHCKOro YHMBepCUTETa aBTopbl 1e4nnn 6 60/1bHbIX C ABYCTO-
POHHUMMK YPOSIOTUYECKUMW ONYXONSIMU  Pas/IMYHOM OpPraHHOM foKanusaumu.

[0 MX MHEHMIO, LIaHChl Ha BbDKMBaHWE 60/bHbIX C ABYCTOPOHHEW OMyXO/bi0 Haamo4ey-
HVKOB, MOYEK W CEMEHHMKOB MOFyT ObITb Y/y4lleHbl M0 CPaBHEHWO C pesynbTamu, [OC-
TUFHYTUMW [0 CUX MOP, MPWU YC/IOBUW paHHEeR NOCTaHOBKM AMarHo3a, HeMef/IeHHOro nprvMeHe-
HUSA aeKBaTHOrO Nle4YeHNs, NPOLO/IKAIOLLErOCA MHOrO fIET KOHTPONS M — B C/lyvae Heobxoam-
MOCTU — MNPUMEHEHNS MO34HEN — WHTEPMUTTUPYIOLLE — XemoTeparnuu.
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The authors report on their experiences in the diagnostics of urological renal
diseases gained by 256 kidney scintigraphies of a total of 227 patients. The more
important trends of progress made in the recent years in nuclar medicine are out-
lined.

The sensitivity (93%) and specificity (s6%) of the examination based on the
surgical and histological findings are determined. The technical importance of the
study made from several directions using up-to-date radiopharmaca is emphasized
in obtaining the results being favourable even in international comparison.

The importance of the coordination between the urologists and experts well-
versed in nuclear medicine is pointed out in selecting the examination best suited
for the purpose (dynamic, static examination).

Based on the literature and on their own experiences, the diagnostic results
of the examination in detecting and controlling renal diseases are summarized.

Although isotope diagnostics as an analytical approach has become widely
known in medical practice primarily 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 important. 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 %¥nilc having a short half-life and by that of a whole series of
new organ-specific radiopharmaca [2a, 15, 26, 30].

Examinations in urological diagnostics made by gamma camera and by
the ®niTc-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
"mlc 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 total 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 patients’ 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 haematuria in the history)
but urography and the other urological examinations on the kidneys, ureters
and part of the bladder did not reveal any change responsible for haematuria.
Naturally, scintigraphy was also performed if the radiological examination
indicated or suspected space reducing process. Examinations were made in the
already operated patients 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 that
of the renal contour. Despite that kidney scintigraphy isprimarily a morpholog-
ical procedure, on evaluating the findings, the amount and functioning ability,
of the ‘tubular mass’ are referred to semi-quantitatively by comparing the
activity of the two kidneys. Based on our experiences in evaluating a relatively
large number of similar scintiscans, we attempted 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 examination 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 treated 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 MBg wmTc-DMSA. The pictures were taken first always from the posterior
view, by a Nuclear Chicago Pho/Gamma Il1 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 activity was judged
and the regions with an intrarenally reduced activity were recognized subjec-
tively after carefully studying the scintiscans.

Results

In Table | 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
Part A of Table I. The results of the operated patients from this group are
shown in Table Il. 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 malignant 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.

Part B 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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Table |

Morphological results

Firstexamination efa?npfﬁgﬁ‘én

A. Circumscribed parenchymal defects 121 patients
a. operated patients 97
b. non-operated patients 24 12

— indication of a space reducing process
based on characteristic findings:

polycystic kidney 6 4
solitary cyst 7 3
renal infarction 4 2
calyceal diverticulum 1
— suspicion of a space reducing process 4
— hydronephrosis 2 —
B. Changes in number, size, localization and
morphology 61 patients
a. changes in number: without function 3 —
agenesis 2 —
b. changes in size: hypoplasia 2 —
atrophic kidney 17 3
c. changes in localization: renal ptosis 28 —
d. changes in morphology: renal arcuation 4 —
sigmoid kidney 2 —
duplication of renal
pelvis and of ureter 3 —
C. Normal kidney scintigram 45 patients 45 5

parenchyma. In one patient 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
segment and of the resulting hydronephrosis. In 7 patients marginal nephro-
tomy performed in hypothermal perfusion was made.

Control examinations were also performed for monitoring the earlier
diagnosed changes. Repeated 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
the diagnosis changed. In one case, the earlier ambiguously evaluated region of
decreased activity was suggestive of a solitary cyst. In another case a control
study performed 9 months later described the characteristic picture of poly-
cystic kidney and in the third 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 treatment). In 6 patients repeated examinations are due
in three months’ 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 Il and I11.

Tabtre Il

Distribution of patients according to surgical findings (97 operated patients)

Space reducing process Non-sgerioe-ocessreducing

Renal tumour 20 Solitary calculus 10
Renal cyst 24 Irregularly shaped calculus 7
Hydronephrosis 8 Horseshoe kidney 4
Renal tuberculosis 6 Renal ptosis 6
Atrophic kidney 9 Exploration 1

Nephrosclerosis 2
Total 67 Total 30

Tabte Il

Sensitivity (93% ) and specificity (86%) of kidney scintigraphy

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 intermittent macroscopic haematuria even angiography
was of no avail in unanimously explaining haematuria. In 7 additional cases
the suspicion of the space reducing processes in the kidney was dispelled. It is to
be noted that 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 limited degree of
error—patients whose final diagnosis excluded the renal origin of the disease
were most carefully followed up at 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 at our special request at the
out-patient department. A 80-year-old male patient died. In a 58-year-old
female patient the control examination revealed a space reducing process which
proved inoperable due to pulmonary métastasés already three-and-a-halfmonths
after the first negative examination. In the other patients no such symptoms or
signs could be observed within more than 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 intro-
duction of roentgenological techniques. " mrlc useful both from measurement-
technical as well as from radiochemical points of view, and DMSA electively
accumulating in the tubuli are of greatimportance from the radiopharmacolog-
ical aspect [4, 5, 11, 26].

Beside technical development, another factor improving performance is if
the roentgenologist is familiar with the scintigraphic picture of the intact
kidney and of the urinary tract. Considering the large number of potential
anatomical variations in the urogenital tract 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. It makes possible the non-invasive 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. It 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. It should, however, be noted that, 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. Parts 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 amount of radiation [14, 26].

6. Differentiation of pyelonephritic atrophic kidney and other morpholog-
ical disorders may pose great difficulties. In these cases other data 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. It cannot be ignored that the examination does not require special
preparations and is, at the same time, free of complications [13, 14]. Conse-
quently, it perfectly meets the requirements of control examinations which is of
particular importance in patient care. It is at present beyond the scope of this
paper to evaluate this procedure also from the point of view of nephrological
care. It is to be noted, however, that kidney scintigraphy made by the gamma
camera has a great share in the diagnostic activity of nephrological centres.

8. It is not indifferent either that, 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. It should, however, be pointed out that this diagnostic
trend also requires further differential diagnostic examinations made by ultra-
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 number of gamma cameras has considerably
increased in Hungary (it should be stressed that up-to-date cameras are manu-
factured in Hungary), we believe that 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. Gervain, B. Adam, J. Lang und L. Csernay

Berichtet wird Uber die Erfahrungen mit bei 227, an urologischen Nierenkrankhei-
ten leidenden, mit diagnostischem Zweck durchgefliihrten 256 Nierenszintigraphien.
Anschliefend werden die Hauptrichtungen der im Laufe der letzten Jahre in der Nuklear-
medizin erreichten Entwicklung geschildert.

Mit Hilfe der Operationsdaten und der histologischen Befunde wurden die Sensiti-
Vitdt (93%) und die Spezifizitdt (ss %) der Untersuchung bestimmt. In der Erreichung der
auch in internationalem Vergleich befriedigenden Ergebnisse ist der aus mehreren Rich-
tungen, mit modernen Radiopharmaka durchgefiihrten Untersuchungstechnik eine be-
sondere Bedeutung beizumessen.

Die Zusammenarbeit der Fachleute der Nuklearmedizin und der Urologen bietet
eine Hilfe zur Auswahl der im gegebenen Fall am besten geeignetsten Untersuchungs-
methode (dynamische, statische Untersuchung).

SchlieRflich finden die sich auf den diagnostischen W ert des Untersuchungsverfah-
rens bei urologischen Nierenkrankheiten beziehenden Daten anhand des Schrifttums und
der eigenen Erfahrungen eine Besprechung.

CuMHTMrpatma noYveK B AUArHOCTUKE YPOIOrMYeCcKMX
MoyeyHbIX 6onesHen

M. TEPBAWH, 3. AQAM, 9. NAHT n 1. YEPHAW

ABTOpPbI JeNATCA OMNbITOM NPYMEHEHUS CUMHTUIpadun noYveK B AMArHOCTUKe YPOOru-
YeCKUX MOYeYHbIX 3a6oneBaHuil. VIMn 6b110 Npov3BeaeHo 256 cuMHTUrpagmyeckux mccnego-
BaHW y 227 60MbHbIX. B cTaTbe KpaTKo OMMCLIBAKOTCA [/laBHble HanpasfieHWs nporpecca,
[OCTUTHYTOrO B AlePHON MeuuMHe 3a NOC/efHWe rofpl.

C NOMOLLBIO ONepaumoHHbIX PerynbTaToB W JaHHbIX TUCTONOMMYECKUX aHann30B OHK
onpeaensann YyBCTBUTENbHOCTL (93%) 1 cneundmyHocTb (86%) AaHHOro MeToAa MCCeaoBaHMs.
ABTOpPbI NOAYEPKUBAIOT 3HAYEHWE TeXHWKM UCCnefoBaHWs, NPOBOAMMOIO M3 pasHbIX Hampa-
BNIEHWI, C COBPEMEHHbIMU paguoapMakoHamu, B LOCTMXKEHUWU 61aronpuUsATHbIX — faxe Mo
CPaBHEHMIO C MeXAYHapOoAHbIMW [aHHbIMW — pe3y/ibTaToB.

Ha ocHoBaHWM CO6CTBEHHOrO OMblTa W JUTEePaTypPHbIX [AaHHbIX aBTopbl 06006LLal0T
[ONarHoOCTUYEeCKOe 3HayeHWe 3TOro MeToda A11S BbISB/EHMS YPOSIOrMYeCKMX No4veqHbIX 3abose-
BaHWA M AN WX KOHTPOSS.
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Primary Ureteral Tumours

Magdolna Hegedts, L. Somogyi and L. Polyak

Department of Urology, Pécs University Medical School,
H-7621 Pécs, Munkacsy M. u. 2, Hungary

(Received 10 April, 1984)

The authors report on the clinical picture, diagnostics and therapy of
ureteral tumours in 4 patients. The most important symptoms are haematuria
and pain. Of the diagnostic possibilities retrograde ureterography is the most
significant. Their own surgical solution was ureteronephrectomy with excision of
the orifice. Also the conservative therapeutic measures were surveyed. The post-
operative control for detecting early recurrences is considered important.

Introduction

Despite the advancement of diagnostic methods, primary uretera
tumours belong to those which are difficult to diagnose preoperatively. The
number of patients with 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 third of the ureter [9]. His-
tologically the tumours are most often of epithelial origin, the so-called
transient-cell tumours. 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 tumours is sarcoma [4, 6, 8, 12].

The main symptom of the disease is haematuria occurring in 70 to 90%
of the cases. Haematuria can be of various degrees ranging from microscopic
to one with a massively bloody urine. It often occurs that 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 tumours only the malig-
nant, infiltrating tumours 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.
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Table |

The clinical data

Palpa-

Patient Haematuria Pain bility Cystoscopy I.v. urography

T. A. male macro- — —  bleeding silent, atrophic kidney on

aged 03 scopic on left left side
side

B. J. male negative nephrosis on left side,

aged 59 ureter dilated to lumbo-
sacral space

I. A. female macro- dull peri- —  negative on left side, no detectable
aged 56 scopic renal pain excretion

T. M. male macro- negative prehydronephrosis on left
aged 61 scopic side, ureteral filling de-

fect

The first radiological examination is intravenous urography. On the basis
of urograms, no unanimous diagnosis can be formed. It reveals most frequently
the dilatation of the pelvic cavity and that of the area over the ureteral
tumours. In advanced cases the pelvic cavity is hydronephrotically dilated.

Retrograde ureterography is the most important in establishing the
diagnosis [7]. On touching the tumour bleeding may occur while introducing
the ureteral catheter (Chevassu-Mock sign). Here, the catheter is caught on
the tumour 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
tumour (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 tumour, its form and size are revealed.
A filling defect corresponding to the tumour is seen. The regions of the ureter
over and below the tumour 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,
air 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
demonstrated at the site of origin of the tumour. Cystic ureteritis involves, in
the majority of cases, larger portions of the ureter, it is multiple in occurrence
and is often associated with 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 tumour 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 Hangarica 26, 1985
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of the patients

Retrograde ureterography

Cheyassu- Chaul-bell Bergman-sign Filling defect Comment
sign
— — — ragged contour on 8 cm angiography cause, of
bleeding not clarified
— not evalu- not evalu- not evaluable examination due to great
able able weight loss

— ragged contour on 2 cm ultrasound negative

— dilatation of 5 cm with febrile occlusion due to
inhomogeneous filling stone 2 years earlier
defect

Angiography has not come up to expectations in aiding the diagnosis of
ureteral tumours. It 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 method of choice in treat-
ing primary ureteral tumours. This implied the removal of the intramural
ureteral segment together with the orifice by using the so-called sleeve tech-
nique [3]. At the end of the sixties, a change of attitudes occurred primarily
as to the surgical solution of distal ureteral tumours [11, 13]. The recognition
that ureteral tumours, similar to bladder tumours, often appear in the form
of diffuse urothelial involvement concomitant with possible malignant 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. It can be accepted as a general view that conservative
operations should be made in histologically or clinically favourable cases. The
absolute indication of organ-preserving operations are ureter tumours associat-

Tabte Il

Histopathological results

Name Operation Histology

T. A ureteronephrectomy of left side uroepithelial carcinoma
(Fig. 3)

B. J. ureteronephrectomy of left side uroepithelial carcinoma

. A ureteronephrectomy of left side uroepithelial carcinoma

T. M. ureteronephrectomy of left side ureteral papilloma

Acta Chirurgien Hungarica 26, 1985
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Fig. I. Inhomogeneous, ragged filling defect along an about 8 cm-long segment of the
left ureter

ed with functional or morphological solitary kidneys, renal failure, bilateral
ureteral or pelvic tumours. Conditions of the operation should be an anatomi-
cally and functionally normal kidney, intact ureter (colour, vascularization,
blood supply), lack of regional lymph node métastasés. Surgical solutions are:
ureteral resection (1 cm both distally and proximally from the tumour in the
intact tissue) followed by end-to-end anastomosis, oval ureteral resection,
ureterocystostomy, with Boari-type reconstructive operation, ureterocystone-
ostomy with creation of bladder horn, ureterocutaneostomy.

In the period between 1982 and 1983, 4 patients with tumour of the
ureter were treated at our clinic. The relevant data of their diseases and
operations are summarized in Tables I and Il 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
tumour developed without symptoms.

Fig. 2. Definite dilatation and inhomogeneous filling defect of an about 5 cm-long segment
in the left ureter

Acta Chirurgica Hungarica 26, 1985
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Of the radiological studies, retrograde ureterography was the most
important. It 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 tumours 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 tumour deeply invading the ureteral wall and palpable
lymph 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).
Ureteronephrectomy was always made by removing both the intramural
ureteral segment and the orifice.

Fig. 3. Dissected surgical preparate of T. A.

Acta Chirurgica Hungarica 26, 1985
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Fig. 4. Dissected ureter of T. M. The arrow points to the stone adjacent to the tumour

Monitoring the patients with ureteral tumours is very important 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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Priméare Ureterentumorcn

M.Hegedas, L. Somogyi und L.Poiyacx

Im Zusammenhang mit 4 Ureterentumor-Fallen werden Klinik, Diagnostik und
Therapie des pathologischen Prozesses erldutert. Die Leitsymptome sind H&maturie und
Schmerzen. Unter den diagnostischen Mdglichkeiten hat sich die retrograde Uretero-
graphie am besten bewdahrt. In der Folge finden einerseits die eigene Operationslésung
— Ureteronephrektomie in Kombination mit der Exzision der Einmindung — ander-
seits auch die konservativen Mdglichkeiten eine Besprechung. Im Interesse der Frih-
diagnose eventueller Rezidive ist die regelméRige postoperative Kontrolle der Patienten
von ausschlaggebender Bedeutung.

I'IepBw-le|e onyxosin MOYeTOYHUKa

M. XEFTEZIO W, 1. WOMOAbW u N. NONAK

B cBsA3W c HabnogeHUeM 4 60/1bHbIX C OMYX0/1bi0 MOYETOUHNKA aBTOPbI3HAKOMAT C KJUHK-
KOWi, ANarHoCTUKOM u Tepanueil 3Toro 3a6onesaHus. BefywumMn cUMNTOMaMu SBASIOTCA rema-
Typus u 60nb. Cpean LUArHOCTUUYECKUX BO3MOXHOCTEN camas CyLiecTBeHHas — peTporpajHas
ypeTeporpagus. Paspa6oTaHHOe aBTOpaMu OMepaTUBHOE BMELLATeNbCTBO - YpeTepo-Heqpek-
TOMUWS C UCCEYEHMEM YCTbsA. OHM 3HAKOMSAT TaKXe C BO3MOXHOCTAMU KOHCEPBATUHOTO /IeUeHMS.
C uenblo paHHero o6HapyXeHWs pPeLUAWNBOB CUMTAOT BAXKHLIM MOMEHTOM MOCTOMEpPaTUBHbI
KOHTPO/b 6ONbHbIX.
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Cryocaustics in View of the Complications

Zs. Simon and J. K ovacs

Department of Urology, Postgraduate Medical Institute,
H-1389 Budapest, Szabolcs u. 36, P.O.Box 112, Hungary

(Received 8 May, 1984)

The authors compared the complications of cryocaustic operations in
hyperplastic patients with those of transvesical prostatectomy, TUR and ofcryo-
surgical procedures. They have found that, considering its complications, cryo-
caustics is the intervention incurring the smallest risk to patients of bad general
condition.

Cryocaustic operations have been performed since 1977 at the Depart-
ment of Urology of the Postgraduate Medical Institute, Budapest. Trans-
urethral cryocaustics, as an improved method 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 prostatectomy or TUR.

As after each surgical intervention, complications may 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 primarily 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 prostatectomy, 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).

Acta Chirurgica Hungarica, 26, 1985
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Table |

Complications of cryocaustics in 400 operations

Intra-
opera-
tive

Early

Late

Complications

urethral perforation
urethral-anal perforation
bladder perforation

bleeding

acute pyelonephritis
acute epididymitis
acute prostatitis
paraurethral abscess
urethrocutaneous fistula
penoscrotal oedema
urosepsis

acute pyelonephritis
acute epididymitis

acute prostatitis
urethral stricture
incontinence

necrotic tissue in bladder
bladder calculus
mortality

No. of
patients

=

[

RO =3 0o N

OB wON WO o

Intraoperative Complications

a. Urethral perforation (0.2%)

It 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.

Acta Chirurgica Uungarica 26 .1985
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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 haematuria 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%)

It 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%)

It was observed in 9 patients preoperatively. The oedema due to freezing
of the distal portion of the urethra disappeared in some days.

Acta Chirurgica Hungarica 26, 1985
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h. Urosepsis (0.25%)

After cryocaustics it 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%)

It developed as a late complication in 5 patients who had previously
not undergone vasectomy.

¢. Acute prostatitis (0.75%)

It developed in 3 cases after removal of the catheter.

d. Urethral stricture (0.5%)

It 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 micturition disorder
in 3 patients.

/. Bladder calculus (1%)

It 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
total 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 patient paraurethral abscess,
then urethroscrotal fistula developed postoperatively. Death 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 that 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 treatment, 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. At the same time, 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 state and associated diseases of the patients,
their mortality rate, too, was high. Within half a year 16 patients (4%),
within 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 prostatectomy or transurethral resection ?

Magasi et al. [8, 9] as well as Yegh [20] surveyed and analysed the
results and postoperative complications of transvesical prostatectomies based
on 750 cases performed at our clinic (Table II).

Comparison of data reveals that 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 data deserve attention because in patients
having undergone a cryocaustic operation various previous and associated
diseases were also observed, while only 20% of prostatectomized 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 prostatectomy 8% of the patients received transfusions
intraoperatively. After cryocaustics, copious bleeding occurred in 0.5% of the
patients, while after prostatectomy in 2%.

Of the postoperative complications pyelonephritis and epididymitis
occurred in similar proportion. At the same time, urinary fistula developed 14,
bladder calculus 5 and urethral stricture 6 times as frequently as after trans-
vesical prostatectomy.

Acta Chirurgica Hungarica 26, 1985
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Incontinence and thromboembolic complications were not found after
cryocaustic operations. Despite early mobilization and antibiotic therapy,
pneumonia cases were three times more frequent after cryocaustics. The dura-
tion of the operation was one-third of that of prostatectomy.

Table 11

Comparison of cryocaustics and prostatectomy based
on complications

Cryocaustics Transvesical

= 400 prostatectomy

n — 750
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 20
Copious bleeding (intraoperatively), % 0 8
Copius bleeding (postoperatively), % 0.5 2
Reoperation, % 0.9 1
Acute pyelonephritis, % 6.2 7
Acute epididymitis, % 3.2 2
Urinary fistula, % 0.2 2.6
Bladder calculus (incrustate), % 17 4.9
Urethral stricture, % 0.5 2.9
Incontinence, % 0 1
Thrombosis, embolism, % 0 0.2
Pneumonia, % 2.5 0.9
Postoperative mortality, % 15 0.5

Table |11

Comparison of the complications of cryocaustics
and prostatectomies performed in patients over 75 years

Cryocaustics Transvesical

N = 400 proﬁtaée;;%my
Preopera- average age, years 74.8 79
tive data complete urinary 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 fistula, % 0.2 20.9
incontinence, % 0 5
thrombosis, embolism, % 0 2.8
postoperative mortality, % 15 5.7
Postopera- average time of postoperative use of
tive data catheter, days 8 14
average time of postoperative care,
days 145 29
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The ratio of postoperative mortality after cryocaustics was higher. This
was due to that this operative procedure is exclusively performed in the so-
called risk patients for whom appearance of even a banal postoperative
complication may easily be fatal.

Balogh et al. [1] reported in 1980 on their experiences on the trans-
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 I11).

In view of this, it can be stated that postoperative complications occurred
eight times as frequently as after cryocaustics with an almost four times
higher mortality rate. Postoperative use of a catheter and postoperative hos-
pital care took, on an average, double the time than after cryocaustics.

On the basis of data it can be established that 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 prostatectomy.

Another known and extensively applied method of treating prostatic
hyperplasia is transurethral resection (TUR). Its field of indication and the
associated complications are well known. By employing the procedure with an
adequate practice, the hyperplastic tissue can also be removed transurethrally.
It can, however, be performed as a palliative operation for decreasing com-
plaints of micturition 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 asthma, emphysema, the more severe forms of
diabetes mellitus, clotting disturbances and generalized atherosclerosis, as
relative contraindications of this operation. Accordingto 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 important 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], Toth [19],
Melchior et al. [12], Steffens [17], a part of the complications occur in an
approximately identical proportion with the same mortality rate after cryo-
caustics and TUR, respectively (Table 1V).

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 TUR is 169 ml, according to
Tath [19]. it is 157 ml. Melchior et al. [12] found that 25% of the patients
should receive transfusion during, and immediately after, operation. Late
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Table IV

Comparison of the complications
of cryocaustics and TUR

Cryocaustics TUR
Complications
%

Postoperative bleeding 0.6 2-5
Bladder perforation 0.6 1- 5
Acute pyelonephritis 0.2 4-10
Acute epididymitis 32 2- 3
Sepsis 0.25 1- 2
Urethral stricture 0.5 4- 5
Incontinence 0 1- 6
Mortality 1.6 1- 3

postoperative bleeding after TUR due to a detached thrombus was observed
by Melchior et al. [12] in 2.3%, by Steffens [17] in 2.2%, and by Tdth [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-
mediate transfusions. The change of the circulating blood, the transitional
relative lack of oxygen imposes a great strain. It may induce mental con-
fusion and collapse postoperatively, therefore in cases like that cryocaustics,
as an operation without blood loss and with less strain, is more suitable for
securing micturition.

It was studied to what extent cryocaustics means a step forward and
what its advantages are as opposed to the traditional cryosurgical operation.
Comparison of the two methods 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 time was on an average 3 to 7 minutes at temperatures
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 method, it was first warmed for one
minute 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 that
this result was achieved only 2 to 4 months after the traditional cryosurgical
procedure as a result of the slow detachment of necrotic tissues. Postoperative
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hospital care took an accordingly longer time—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 time 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 that, after cryocaustics,
as a result of thermocoagulation, there is no secondary bleeding which occurs
temporarily in one-third of the patients after the traditional cryosurgical
methods. Inflammatory complications occur in a larger proportion after the
traditional cryosurgical procedures. In patients with a largely infected urine,
the slow detachment 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 that vasec-
tomy was not performed before a cryosurgical operation. This complication
occurred in almost 1.2% of our vasectomized patients.

Table V

Complications of cryocaustics and of traditional cryosurgery

Cryocaustics Cryosurgery
Complications N = 200 I;uI:ze:;ygezr SHC:ST:]dEL
n= 374
Urethral or bladder perforation, % 0.9 0.25
Bleeding, % 0.5 29.0 29
Acute pyelonephritis, % 0.2 8.4 15
Acute epididymitis, % 3.2 5.0 9
Acute prostatitis, % 2.2 0.25 —
Paraurethral abscess, % 0.25 0.5 1
Urethrocutaneous fistula, % 0.25 0.75 0.20
Penoscrotal oedema, % 2.2 - -
Urosepsis, % 0.25 0.5 0.3
Urethral stricture, % 0.5 2.2 0.7
Incontinence, % - 3.0 3.2
Bladder calculus (incrustated necrotic
tissue), % 1.7 3 13
Mortality, % 15 1.87 3.58
Postoperative use of catheter, days 8 42-50 28-42
Successful operation, % 81 70 80
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The incrustated, necrotic debris having entered the bladder and bladder
calculus had to be removed 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 eliminated more easily, through the catheter. Since the time of
postoperative use of the catheter is shorter, spontaneous micturition starts
earlier, too, than after the traditional cryosurgical methods.

As a result of rapid necrotic detachment and elimination and of the
spontaneous micturition starting early, urinary 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, it can be stated that transvesical prostatectomy pri-
marily 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 transurethral resection made as a palliative operation. The
traditional cryosurgery is a procedure with more frequent bleeding, associated,
due to the slow detachment 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. simon uUnd J. K ovacs

In der Arbeit werden die Komplikationen der wegen Prostatahyperplasie durch-
gefuhrten kryokaustischen Operationen mit den Komplikationen der transvesikalen
Prostatektomie, der TUR und tier herkdmmlichen kryochirurgischen Methoden ver-
glichen. Hieraus ergab sich die Feststellung, dal unter Berticksichtigung der Komplika-
tionen die Kryokaustik fur Patienten in schlechtem Allgemeinzustand eine, das geringste
Risiko bedeutende chirurgische Methode darstellt.

KprokaycTuKa B 3epKasie OC/I0KHEHW

X. WMMOH u N. KOBAY

ABTOpbI CPaBHUBAIOT OC/N0XHEHMA NOCAe KPUOKAYCTUYECKUX Onepaunii, nponsBefeHHbIX
y GOMbHLIX C runepnnasueil MpocTaThl, C OCMOXHEHWAMU MOCMe TPaHCBE3WKanbHON mpocTat-
akToMun, TDR ¥ TPaAWLMOHHOTO KPUOXMUPYPruyeckoro cnoco6a. MokasbiBalT, 4To, MPUHUMAn
BO BHUMAaHUE OC/MI0XHEHUSA, KPUOKAYCTUKA AN GONbHBIX C MAOXUM 06LLUM COCTOSIHUEM fBNsAETCA
BMELLaTe/IbCTBOM C MUHUMANbHbIM PUCKOM.
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The authors report on the results of examining 20 patients with dilatation
of the pelvic cavity associated with developmental anomalies of the kidney. The
results are evaluated from the point of view of the indication and the selected
type of the operation. The importance of diuretic urography and renography is
pointed out in demonstrating the obstruction. Beside isotope gamma camera
examinations, the renal function was assessed through determination of the
acidifying and concentrating ability of the kidney. The intraoperative pressure
measurement in the pelvic cavity is a valuable aid in selecting the adequate
type of operation. Finally, the indications of reconstructive operations were
outlined.

The majority 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 that
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 abnormality crosses the ureter ante-
riorly. In case of normal development, this vessel would not have caused ah
obstruction, so in these cases, the terms ‘abnormal’, ‘accessory’ or ‘aberrant’
vessel are not actually valid [2]. Such misrouted vessels due to a rotatory
abnormality are found both in dystopic and horse-shoe kidneys. In the latter
cases, the isthmus can also contribute to the development and maintenance
of the obstruction. In these instances, the obstruction can be proved unequi-
vocally. Urinary 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-
mental anomalies where the dilatation of the pelvic cavity cannot unam-
biguously be attributed 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 demonstrated 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 that 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.

It may occur that at 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 importance [3, 19]. Whether a plastic operation is
performed in case of a dilated pelvic cavity or the patient 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
approximately 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
materials 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-
tative characteristics, too, of renal function can be established.

Several reports are available on the value, the importance of their
combined use and further development of the above-mentioned examination
procedures [4, 5, 13, 14]. Based on literary data, it can be stated that 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 may 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 at 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. It should be employed
primarily if after an operation (calculus, abnormal vessel, ptosis), persisting
obstruction is imminent.

At our clinic diuretic urography using a TV amplifier, renography and
isotope gamma camera examination are most frequently made. Intraoperative
recording of pressure is made only in some cases. The methodology of the
laboratory renal function tests made by us are discussed in previous papers
[11, 12;.

The examinations were made to fulfil two aims: (i) it was studied how
a dilatation without a demonstrable obstruction influences renal function;
(ii) in patients with a horse-shoe kidney, which can be considered as a chronic
partial 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 with a solitary kidney without a detectable obstruction. Table Il 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.

Patients 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. Both pro-
cedures can considerably disturb renal function. Data 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 Il, no obstructions, calculous or inflammatory 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. It should be pointed out in their
history that in the first two patients the contralateral kidney was removed
after the reconstructive operations as a results of complications. The third
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Renal junction parameters of patients with pyelectasia but without detectable obstruction

Na+- K+- Ca+ P+- Urine
Creatinine  excretion excretion excretion excretion Se-osmol osmol Urine
No. clearance pH
inmol/day mOsmol/kg H2
1 99 179 30.3 4.94 29.07 295 800 4.8
2 90 130 45.0 3.5 25.4 300 850 4.9
3 124 145 35.0 4.5 28.3 290 810 4.9
4 52 182 35.0 7.9 27.0 295 470 5.8
5 45 145 40.0 4.5 29.5 310 050 5.0
Table Il
Clinical data oj patients with pyelectasia but without detectable obstruction
Diuretic, . .
No. Sex Age urography + SUbJe“_'Ve Complications Fal.e of
renography complaints patients
1 female 32 atonic pelvic free of com- none observation
cavity plaints
2 female 28 atonic pelvic temporary dis- none observation
cavity comfort
under right
costal arch
3 female 40  atonic pelvic sometimes im- temporary observation
cavity perative urge pyuria
to urinate
4 male 55  atonic pelvic dull right pyuria -\-im-  Anderson-
cavity renal pain paired func- Hynes recon-
tion structive
operation
5 male 45  atonic pelvic right renal pyuria -f- Anderson-
cavity colic stone -- im- Hynes recon-
paired func- structive
tion operation

female patient had renal agenesia of the right side. The i.v.

arteriogram of patient No. 1 are shown in Figs 1and 2.

It deserves to be mentioned that, according to the history of cases
complicated by calculi and inflammation, both patients were born with a
solitary kidney. The solitary kidney had already been operated on. In one
case it was lithotomy, in the other one lithotomy and reconstructive operation.
Despite that no obstruction could be detected because of the damage of renal
function and of inflammation, in both cases reconstructive surgery was made
beside lithotomy. Statistical data revealed that in case of a dilated pelvic
cavity without an obstruction, stone formation and infection do not occur
more often than in the normal 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.

Fig. 1. I.v. urogram of patient with right solitary kidney. The urodynamic examina-
tions showed an atonic pelvic cavity

Fig. 2. Angiography of patient No. 1. There was no evidence of abnormal vessels
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Table Il
Clinical data of patlents with dilated pelvic
Diuretic renography +
No. Age Sex Diagnosis urography
| 56 male horse-shoe kidney partial obstruction on left side
2 54 male horse-shoe kidney partial obstruction on left side
3 38 female horse-shoe kidney partial obstruction on both sides
4 28 male horse-shoe kidney partial obstruction on left side
5 32 male horse-shoe kidney partial obstruction on left side
G 34 male horse-shoe kidney  aberrant atony on left side
vessel
7 29 male horse-shoe kidney -j- aberrant partial obstruction on left side
vessel
8 20 female horse-shoe kidney -f- aberrant obstruction on left side
vessel
9 22 male rotatory abnormality atony on right side
10 26 male rotatory abnormality atony on left side
1 30 male aberrant vessel obstruction on right, atony on
left side
12 38 female aberrant vessel -f- ptosis obstruction on right side
13 24 male aberrant vessel atony on left side
14 31 female aberrant vessel obstruction on left side

15 28 male aberrant vessel obstruction on right, atony on

left side

Table 111 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 data 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 (r) by dilatation and infection
even if after release of the obstruction free flow and normal pressure were
observed; (rr) 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 111,
were free of complications. Considering their age no operations were per-
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cavity associated with developmental anaomalies

Subjective complaints

sacral pain on movement

none

definite hypogastric pain

colic on left side

colic on left side
lumbar pain

colic on left side
hypogastric pain
abdominal discomfort
abdominal discomfort
none

pain on right side
none

pain on left side
pain on left side

Complications

none
none
none
haematuria

haematuria -f- stone

stone -f- infection -f- deteriora-

tion of function

stone -f- infection -f deteriora-

tion of function
hypertension

none
none
infection

none
none
infection

infection stone

Table

v
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Fate of the patient

observation

observation

division of isthmus

lithotomy -f- division of isth-
mus j~endocrine examination

lithotomy -f- division of isth-
mus : endocrine examination

reconstructive operation

reconstructive operation
nephrectomy

observation

observation

reconstructive operation on right
side

torsion pexis

reconstructive operation
reconstructive operation

Results of examinations on total renal functions in cases of dilatations

of the pelvic cavity

No. Diagnosis
1 Horse-shoe kidney
2 Horse-shoe kidney
3 Horse-shoe kidney
4 Horse-shoe kidney
5  Horse-shoe kidney
6 Horse-shoe kidney -f-
aberrant vessel
7  Horse-shoe kidney -f-
aberrant vessel
8 Horse-shoe kidney -f-
aberrant vessel
9 Rotatory abnormality
10 Rotatory abnormality
11 Aberrant vessel
12 Aberrant vessel -f-
ptosis
13 Aberrant vessel
14 Aberrant vessel
15 Aberrant vessel

C,
ml/min

122
130
115
100
110

65
71

75
105
105

55

95
110
75
110

Urinary
Na+-
excretion

140
115
122
118
120

82

65

130

95
100
122

100
98
80
55

Urinary Urinary Urinary
K+- Ca+- P+- Urine
excretion excretion excretion osmol Urine
mOsmol/ pH
kgH 20
mmol/day
82 4.8 31.2 920 4.5
75 3.8 28.2 820 5.0
68 3.0 29.0 850 4.9
70 8.2 55.0 800 4.95
65 7.82 59.1 810 5.0
32 5.2 40.2 650 5.1
30 6.0 45.8 700 5.2
50 2.5 23.4 820 4.9
45 3.2 19.4 810 5.0
60 4.1 29.0 790 4.6
30 2.1 15.3 620 5.3
60 3.2 28.2 810 5.0
53 2.8 19.5 800 4.9
40 2.1 18.0 620 5.3
30 3.5 13.2 650 5.4
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Fig. 3. l.v. urogram of a patient with a horse-shoe kidney (Table Il, patient No. 2).

Despite the definite dilatation of the pelvic cavity on the left side, no operation was

performed. During the 10-year follow-up there was no progression. Patient is free of
complications and complaints

Fig. 4. l.v. urogram of patient with a horse-shoe kidney. Formation of the pyelic cal-
culus on the left side was supposed to be due to a metabolic cause. After division of the
isthmus and removal of the stone, no reconstructive operation was performed
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Fm. 5. Left kidney with rotatory abnormality with no detectable obstruction. After
a two-year observation period there has been no progression

Fig. 6. l.v. urogram of patient No. 12. After performing rotatory pexis, the intra-
operative pressure flow study of the pelvic cavity showed normalization of pressure
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Fig. 7. The definite obstruction on the right side has not been solved even after resection
of the abnormal vessel. Reconstructive operation was made

Fig. 8. l.v. urogram of patient No. 15. On the right: atony; on the left: obstruction.
Pyeloplasty of the left side was made
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formed in patients Nos 1and 2, despite the considerable dilatation of the left
side and the detectable partial obstruction also shown by i.v. urography
(Fig. 3). In patient No. 3 division of the isthmus 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 metabolic 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 isthmus showed release of the obstruction, in view of the com-
plications no reconstructive operation was performed.

Of the group with pyelectasia due to malrotation or to an abnormal
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 rotatory pexis (No. 12) because the intraoperative pressure
flow study yielded normal results after lifting and rotation of the ptotic
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 with 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. Partial obstructions observed in fusional and rotatory abnormalities or
in aberrant vessels may be released after eliminating the presumed cause
(division of isthmus, elevation of the abnormal vessel). Reconstructive opera-
tion is rarely required.

In case exploration was indicated only by the patient’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 total 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.

10.

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.
21.

22.
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uperationsmctiKauon der Nierenhohlsystemerweiterung

A.Karsza, T.Banys UNd Z. Engert

Berichtet wird uber die Untersuchungsergebnisse von 20 Patienten, bei denen es
sich um eine, sich zur renalen Entwicklungsanomalie gesellende Hohlsystemerweiterung
handelte. Die Indizierung der Operation bzw. die Auswahl des Operationstypes erfolg-
ten anhand der Ergebnisse. Zum Nachweis der Obstruktion dienten die diuretische Uro-
graphie und die Renographie, w'dhrend zur Bewertung der Nierenfunktion nebst der
Gammakamera-Isotopenuntersuchung auch die auch das Azidifizierungs- und Kon-
zentrierungsvermdgen der Nieren bestimmt wurden. Die intraoperative Messung des
Hohlsystemdruckes hat sich als eine nitzliche Hilfe zur Auswahl des Operationstypes
erwiesen. Schlielich finden die Indikationen der Nierenhohlsystemplastik eine Be-
sprechung.

OnepaTtvBHble MOKasaHWA Npu  paclunvyeHusax NMO/IOCTHOW CUCTEMbI MNOYEK

A. KAPCA, T. BAHbO un 3. BHTEPT

ABTOpbI 3HAKOMAT ¢ pe3ynbTatamu o6cnefoBaHus 20 60MbHbIX C pacliMpeHnemM nonaocT-
HOI CUCTeMbl NOYeK, NPUCOEANHUBILUNMCS K BPOXAEHHOMY HapyleHWo UX pasBuTus. MonyyeH-
Hble pe3yNnbTaTbl OHW OLEHWBAIOT C TOUKM 3peHUs NOoKa3aHWW K onepauuu u BbiGopa crnocoba
BMeLlaTenbcTBa. O6pallaloT BHUMAaHWE Ha 3HaYeHMe AUYpPeTUUYecKoii yporpaguu n peHorpagpuu B
BbISIBJIEHUU 0GCTPYKUWU. [INA OLEHKW NoueyHoii (yHKLWMM, HApsdy C U30TOMHbLIM McCnefoBa-
HWeM ramma-Kamepoii, 6biny BbINONHEHbI OMpeAeneHUs KOHLEeHTPUPYHOLL el N aunao3Hoii hyHK-
umMm noyek. COrnacHo Wx OMbITy, MHTpaonepaTUBHOE U3MepeHWe AaBEeHUs B CUCTEME NonocTeii
ABNAETCA LeHHOW WHdopmaumeld 1 nomoraeT npu Bbi6ope TUMa onepauun. B cBOUX BbIBOAAX
aBTOPbl OYEPUMBAKOT NOKA3aHUA K NIACTUUYECKUM OMepaLmsm Ha NOMOCTHON cUCTeMe Moyek.
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Significance of Synthetic Sutures in Urological
Operations of the Cavity System

A. Vbgh and R. Kardos

Department of Urology, Postgraduate Medical Institute,
H-1389 Budapest, Szabolcs u. 33-35, Hungary

(Received 8 May, 1984)

The authors report on their experiences on synthetic nonabsorbable and
absorbable suture materials in a 12-year material of urological operations of the
pelvic cavity.

The synthetic suture materials are compared concerning the basic require-
ments, the surface properties, knotting safety, tensile strength, manageability,
fluid absorption, tissue compatibility, allergizing effect, absorbability and ster-
ilizability.

The experiences of animal experiments are reviewed, primarily on the basis
of reaction index studies in noninfected and infected urine.

It is stated that in urological operations of the pelvic cavity, a safe haemo-
stasis and prevention of prolonged complications (e.g. pyuria, scarring, stone-
formation) can be ensured mainly by the use of synthetic suture materials.

Research workers dealing with surgical suture materials have long been
engaged in creating a kind of suture material which is characterized by a
great tensile strength, a tissue compatibility, 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 that
synthetic suture materials (e.g. polyamide) had better physical characteristics
and caused essentially smaller inflammatory tissue reaction than the tradi-
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; (ii) poly-
ester; (Hi) polyolefin, etc.

2. On the basis of the biological character of the produced suture mate-
rials (i) absorbable; (ii) nonabsorbable.
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Table |

Requirements of various suture materials

Absorbable

Requirements Catgut Silk Polyamide Metal polyester
(mono)
mono multi Dexon Vicryl

Surface properties (saw effect) V _ — . — . — —
Knotting safety — + - — + — —
Tensile strength - — + + + + +
Manageability — — m . . . +
Fluid absorption - — N + . + +
Tissue compatibility —: — + + + + +

allergic effect ? + + + + + +

toxic effect + -f + + . .

carcinogenic effect + + . + . + .

specific, irritant effect — . . . + N +
Absorbability + — — — — + +
Simple, inexpensive, safe

sterilizability + + + + + 4
Inexpensive, easy availability + -j- +

Meets the requirements; —: does not meet the requirements

3. On the basis of the components of the suture materials (i) monofila-
ment; (it) polyfilament (multifilament); (in) multifilament with a monofila-
ment 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 (r) twisted; (rr) 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 the physical, and partly on the chemical properties of
the thread.

The following properties are required which have been best blended in
the synthetic absorbable sutures (Table I).

Surface properties : Monofilament threads of a smooth surface produce an
even puncture tract, in case of a penetration of identical strength. The con-
sequential inflammatory reaction is less considerable than in the case of multi-
filament 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-
filament synthetic absorbable thread, the polydioxanone (PDS®), too, are of
smooth surface.

Tensile strength, manageability: The tensile strength of the threads are
examined in three different states (r) linear; (rr) knotted; (Hi) implanted 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 latter 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 implanted in tissues, those of natural 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 time 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 later after the fourth week
[15]. In view of this and also the fact that Hastings et al. [6] and Rasmussen
[14], studying the healing of a bladder wound, have found that the bladder
wall regains its 100% tensile strength from the 14th day on to the 21st day,
it seems that synthetic, absorbable sutures are the most suitable for use in
bladder operations.

Fluid absorption: the synthetic, multifilament sutures absorb tissue
fluids, the humidity spreads along the threads, and they do not absorb bac-
teria, do not swell and show no capillarity.

Fig. 1. Decrease of tensile strength of catgut made of natural material and of poly-
glactin 910, synthetic absorbable sutures implanted into tissue (after Muxfeld [12])
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Tissue compatibility (rejection reaction): The thread implanted in tissues,
may it 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 it 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 (diameter of thread)
X (sphere of reaction)

At our Institute, 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 Il shows that the lowest reaction index is displayed
by the synthetic absorbable sutures and next to them by the nonabsorbable
synthetic ones. The reaction index of threads made of natural materials is the
highest. In an infected environment the reaction index is higher but after some
time it 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 C02 and
water (Fig. 2).

Polyglactin 910 (Vicryl®) is eliminated 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 Toth [16], by Francis et al. [4], and we ourselves observed stone-
formation 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.

Polyglactin 910 * H20
Lactic acid ¢ glycolic acid
Oxidoreductases of macrophages
CO2 ¢+ H2

Fig. 2. Decomposition of polyglactin 910 (Vicryl®) in the organism
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S u tu re

Catgut

Silk
Folyamidé
Dexon®
Vicryl®
Metal (steel)

2nd week

4th week

Tabre Il

Reaction indices of various sutures (+sd)

8th week

12th week

infected

22.23+£1.47
8.66+1.02
3.04+0.5S
1.58+0.67
1.56+0.54

non = cannot be evaluated

Type of operation

Renal operations
Ureteral operations
Bladder operations

Transvesical prostatectomies

Genital operations
Total

noninfected

12.73+3.38
8.97+0.64
2.59+0.30
0.26+0.24
1.21+0.19
4.93+0.37

infected

19.20+1.83
9.49+1.16
3.64£0.72
3.75+0.98
1.98+0.48

noninfected infected

11.15+£1.117 9.94+1.15
7.90+£1.14 8.92+0.91
3.46%0.36 4.69+0.68
2.29+0.37 1.45%
1.89+0.33 non
4.58+0.23

Tabre I

Operations performed between 1972 and 1983

1972 1973

190 193
116 127
93 109
93 111
285 241
77 781

1974 1973

177 207
116 105
135 116
119 125
281 287
828 840

1976 1977 1978 1979

194 228 146 182
113 89 49 65
115 104 39 44
120 97 106 97
280 330 255 370

822 848 595 549

noninfected

9.57+0.73
7.34+0.71
3.22+0.52
1.24%
non
non

1980 1981

184 179
107 111
121 118
125 131
340 321

877 860

infected

non

8.28+0.77
3.59+0.70

1982

203
124
139
124
338

928

non
non

1983

210
119
125
117
352

923

noninfected

non

5.32+0.54

2.56+0.35
non
non
non

Total

2293
1241
1258
1365
3680

9837

‘e 18 ybaA -
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Clinical Experiences, Results

The nonabsorbable synthetic threads have been used since 1972, the
absorbable synthetic threads since 1975 at our clinic. A total 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 Ill. Operations in
which no suture materials were used are not included (prostatic biopsy, blad-
der biopsy, TUR, lithotripsy, lithotomy by the Young instrument, stone
extraction by the Dormia basket, etc.).

The youngest patient 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
multifilament 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 multifilament, and the skin by synthetic nonabsorbable, suture
materials.

Early 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%.

Late 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 multifilament threads (polyglycolic acid: Dexon®). Since then
wound healing time exceeding 15 days has been reduced from 30% to 7% [11].

Early stitch abscess Late stitch abscess
(before day 15) (after day 15)

Fig. 3
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Between 1972 and 1975, while using synthetic nonabsorbable monofila-
ment sutures [18], in a total 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 mate-
rials show that at 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 diameter 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 prostatectomy, 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 Faden bei urologischen Hohlsystemoperationen

A.Végh und R. Kardos

Die mit den synthetischen, sich nicht resorbierenden und resorbierenden Naht-
materialien ermittelten Erfahrungen werden anhand der im Laufe von 12 Jahren durch-
gefihrten urologischen Hohlsystemoperationen und der Literaturdaten erldutert.

Dem Vergleich und der Auswertung der synthetischen F&den lagen folgende
Gesichtspunkte zugrunde: grundlegende Bedingungen, Oberflachenverhdltnisse, Knoten-
sicherheit, ReilRfestigkeit, Handlichkeit, Flussigkeitsaufnahme, Gewebefreundlichkeit,
allergisierende Wirkung, Resorptionsfahigkeit und Sterilisierbarkeit.

Die im Laufe der Tierexperimente durchgefiuhrten Reaktionsindexuntersuchungen
bei infiziertem und nicht infiziertem Harn finden eine ausfihrliche Besprechung.

Die praktischen Erfahrungen und theoretischen Daten fihrten zur Feststellung,
daB die zuverlaRliche Blutstillung und die Vorbeugung der chronischen Komplikationen
(Pvurie, Vernarbung, Steinbildung) durch Verwendung sich resorbierender synthetischer
Nahtmaterialien gewdéhrleistet werden kann.

3HayeHne CUHTETUYECKUX LLOBHbIX MaTepnanoB B YPOJIOrMYECKUX TO/IOCTHbIX
onepaunax

A. BENT u P. KAPOOLL

ABTOpbI CO06LLAT 0 COBCTBEHHOM OrMbITe NMPUMEHEHUSI CUHTETUYECKMX, He paccacbliBa-
IOLLMXCS1 M paccachIBaOLLMXCS LLOBHbIX MaTepuasioB, KOTOPbIA OHU Mpuobpenu, Npou3sogs Ha
NpoTshKeHUW 12 NeT onepawMmn ypoaornyecKoit NoaocTHoM cuctemMbl. OHU NPUBOASIT TakxKe KpaT-
KW NnnTepaTypHbIA 0630p Mo fJaHHOMY BOMpocy.
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CpaBHMBAIOT U OLIEHMBAIOT CUHTETUYECKME BOSIOKHA C TOYKW 3PEHUSI OCHOBHbIX Tpe6oBa-
HUA K HUM, HafleXXHOCTW Y3/10B, KPEnocTW Ha paspbiB, YA0OGHOCTM MOSb30BaHWUS, FTMIPOCKOMMY-
HOCTW, TKaHeBOl COBMECTMMOCTW, asfeprusnpytoLlero BO3AeNCTBMSA, CMNOCOGHOCTM K pacca-
CbIBaHMIO 1 BO3MOXXHOCTWU CTEPUIN3ALIAN.

3HAKOMSAT C OMbITOM, HAKOM/IEHHbIM B3KCMNEPMMEHTAX Ha XXMBOTHbIX, B NEPBYHO 04epelb,
Ha OCHOBaHUW WCCMe0BaHN MHAEKCA peaKLum, B Cnyyae UHPULUMPOBAHHOM U HEMH(ULINPOBaH-
HOW MOYW.

YKasbIBaloT, YTo, NPV orepaumsix Ha yposiormyecKmx nosocTHbIX CUCTeMaX, 06ecnevnTb
HafIeXXHbI reMocTas, 136exaTb 3aTSHKHbIX OC/OXHEHWI (Hanp. nuypusi, pybueBaHue, KamHe-
06pas3oBaHNe) MOXKHO, B MPEBYHO ouepeflb, C NMOMOLLBIO MPUMEHEHNS paccacbiBatOLLLErocs CUHTe-
TMYECKOro LLIOBHOrO Martepuana.
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Study of Renal Acidification in Various
Urological Clinical Pictures

T. Bastyo and A. Karsza

Department of Urology, Postgraduate Medical Institute,
H-1389 Budapest, Szabolcs u. 35, Hungary

(Received 8 May, 1984)

The authors performed acid loading examinations in 40 patients with
obstructive nephropathy and in 47 recurrent Ca-stone-formers. In 16 of their
patients (in 13 patients, 14.9%) results characteristic of incomplete RTA were
found.

Regression analyses on the pH-TA and pH-AD values of the results of
controls were made. Comparison of the data of the healthy and patient groups
was made by statistical analysis.

Elimination of acidic materials (H +-ions) produced during the metab-
olic process is the task of the kidney. As a result of an impaired acidifying
ability, retention of H+-ions occurs with 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 filtrate identical with the plasma 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 titratable acidity (TA) and ammonium
discharge (AD) are functions connected with 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 with 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, data of 15 patients with no detectable renal disease were evaluated.
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During the study the method of Wrong and Davies was followed, the
essence of which is that 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 parameters of the distal tubular
acidifying capacity (TA, AD) can be clearly studied. The patients were ad-
ministered 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 at hourly intervals for 5 hours. The pH, TA and AD values
of the 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 with 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 titration can be eliminated (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 Titrating Equipment. The shape of the
titration 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-

Fig. 1. Complete titration curve of urine of a pH of 4.8. Knowing the paper speed and
the generating current intensity, titratable acidity and buffer capacity can be calculated
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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 equipment [3].

Results

As controls, data of 15 healthy individuals were analysed. For the
statistical analysis of pH-TA 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,

wherey —log NH4 and the value of ris  0.59. The formulae of the regression
lines for the highest TA and AD values after the acid loading are

TAy = 411 —0.49z: r = —0.77

ADy = 4.75 —0.65z: r = —1.91.
Based on the 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).

Fig. 2. Regression lines constructed from the values of pH and TA at rest (empty circles),
of the lowest pH during loading and of those of the highest TA (solid circles). Broken
line: values at rest; continuous line: values on loading
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Tabte |

Comparison of the pH, TA and AD values before and during acid loading of 47 recurrent
Ca-stone-formers with the controls; Statistical analysis was made by the t -test

Atrest

TA

25.2+14.6

22.1+18.68
0.91

17.4+14.8
1.25

AD

40.0 +27.65

43.7 +18.67
0.47

36.88+15.52
0.32

Tabre Il

pH

4.84+0.19

4.88+0.43
0.37

5.73+0.37
5.8
0.001

During loading

TA

57.8+15.67

43.3+23.98
2.61
0.01

29.5+ 8.22
5.53
0.001

Comparison of the pH, TA and AD values of 9 patients with obstructive nephropathy (RTA)

pH
Control group 0.59+0.74
Stone-formers 6.73+0.77
t 0.36
P
RTA group 6.42+0.98
t 2.07
P 0.1
pH
Control group 5.59+0.74
Obstructive RTA group 6.52+0.88
t 2.73

P 0.02

Atrest

TA

26.2 +14.6

16.43+13.7
1.65

with the controls

AD

40.0 +£27.65

28.17+15.0
1.35

pH

4.84+0.19

5.87+0.33
5.15
0.001

During loading

TA

57.8+15.67

30.5£10.3
5.15
0.001

107.2+39.63

93.8+31.6
1.19

68.9£39.21
2.02
0.1

107.2+39.63

54.3+29.5
3.72
0.002
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So

:'1e 1 ohueg |

UONEINIPIIY |eusg



T. Banyo et al. : Renal Acidification 229

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 parameters measured before
loading, while during loading the TA value was significantly lower in the
calculous group. In 7 of our patients with stone-formation, data 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 parameters 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 Pitts and Alexan-
der [18] and Pitts [19] serve as bases for this knowledge. Several hypothesises
are available on the functioning of the acidifying mechanism, as for example,

Fig. 3. Regression lines constructed from the values of pH and AD at rest (empty
circles), from the lowest pH and highest AD during acid loading (solid circles). Broken
line: former, continuous line: the latter
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Fig. 4. Relationship between the TA values of RTA patients (n — 13) before and during
loading and the regression lines for the data of the control group

Fig. 5. Relationship between the AD values of RTA patients before and during loading
and the regression lines for the data of the control 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 titratable acidity is represented by phosphate buffers.
The pH value of disodium phosphate-sodiumdihydrogen phosphate is 6.8,
therefore it is the most important 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+ by

+ .
where x = log _CrA min 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 1which results in changing of the tangent of the regression line.
The above change is attributed to that the quantity of titratable acids can be
influenced, beside the phosphate buffers, also by uric acid and creatinine, the
amount 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 —0.243;
is in good agreement with the formula of Wrong and Davies, i.e.

y = 2.89 —0.2593;.

This agreement is considered important, since the measuring methods were
not identical [22].

A potential correlation between the diminishing of the renal acidifying
ability and stone formation has attracted 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
et al. [11]. According to Marquardt [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 Hungarian literature,
Szendr6i [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 that 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, impairment 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
patients 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
injury. The decrease of the renal acidifying capacity after urinary flow obstruc-
tion was studied among other by Ericsson et al. [9], Earlay [8], Winberg [21],
Berlyne [5] and Walls et al. [20]. The change in the acidifying capacity due to
urinary 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 patients 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 data of stone formers and obstructive RTA patients are
represented together in a coordinate system showing also the regression lines
of the control group. The majority of the data measured is situated over the
regression lines. This phenomenon can be explained by the fact that the buffer
capacity of the urine produced by the impaired kidney increased at the given
pH 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
patients 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.

References

1. Albright F, Baird PC, Cope O, Bloomberg: Studies on the physiology of the
parathyreoid glands. IV. Renal complications of hyperparathyreoidism. Am J
Med Sei 187:40, 1934

2. Backman U, Danielson BG, Johansson G, Ljunghall S, Wiketrém B: Incidence and
clinical importance of renal tubular defects in recurrent renal stone formers.
Nephron 25:96, 1980

mikrokapillaris ionszelektiv elektréddal. V. Orvostechnikai Kongresszuson elhang-
zott el6adas (Measuring the urinary ammonium-ion concentration by the micro-
capillary ionselective electrode. Paper presented at the 5th Congress on Medical
Techniques). Budapest 1981

4. Bany6 T, Karsza A: Renal distal tubular acidosis in obstructive nephropathy. Acta
Chir Acad Sei Hung 25:39, 1984

5. Berlyne GM: Distal tubular function in chronic hydronephrosis. Quart J Med 30:339,
1961

6. Butler AM, Wilson JL, Féarber S: Dehydration and acidosis with calcification at
renal tubules. J Pediatr 8:489, 1936

Aria Chirurgica Hungariea -6, 1985



T. Banyo et al. : Renal Acidification 233

7. Cintron-Nadal E, Lespier LE, Roman-Miranda A, Martinez-Maldonado M: Renal
acidifying in subject with recurrent stone formation. J Ur 118:704, 1977

8. Earley LE : Extreme polyuria in obstructive uropathy: Report of a case of “water
losing nephritis” in an infant with discussion of polyuria. N Engl J Med 256:600,
1956

9. Ericsson NO, Winberg J, Zetterstrom R: Renal function in infantile obstructive
uropathy. Acta Pediatr Scand 44:444, 1955

10. Hamburger J, Richet G, Grinfeld JP: Organ physiology. Structure and function of
the kidney. Saunders, Philadelphia-London-Toronto 1971

11. Lightwood R, Payne W ff, Black JA: Infantile renal acidosis. Pediatrics 12:628, 1953

12. Karsza A, Banyo T: A distalis tubularis savanyitéképesség vizsgalata obstruktiv
nephropathiakban (Examination of the distal tubular acidifying capacity in
obstructive nephropathies). Urol Nephrol Szle 10:83, 1983

13. Karsza A, Bany6 T: A vizelettranszport-zavar hatdsa a vesében (Effect of impaired
urinary transport on the kidney). Urol Nephrol Szle 10:148, 1983

14. Konnak JW, Kogan BA, Lau K: Renal calculi associated with incomplete distal
renal tubular acidosis. J Ur 128:900, 1982

15. Marquardt H: Inkomplette renale tubulédre Acidosis bei rezidivierende Nephrolithiase
und Nephrocalcinose. Urologe [A] 12:162, 1973

16. Szebellédy L, Somogyi Z: Die coulometrische Analyse als Prazisionsmethode 1-V11.
Z Anal Chem 112:313, 1983

17. Szendrdi Z: Lugmerev vizelet és vesekdvesség (Urine with constant alkaline pH).
Urol Nephrol Szle 9:107, 1981

18. Pitts FF, Alexander RS: The nature of the renal tubular mechanism for acidifying
the urine. Am J Physiol 144:239, 1945

19. Pitts RF: Renal production and excretion of ammonia. Am J Med 36:720, 1964

20. Walls J, Buerkert JE, Purkerson ML, Klahr S: Nature of the acidifying defect after
the relief of ureteral obstruction. Kidney Int 7:304, 1975

21. Winberg J: Renal function in water losing syndrome due to lower urinary tract
obstruction before and after treatment. Acta Pediatr 48:149, 1959

22. Wrong O, Davies HEF: The excretion of acid in renal disease. Quart J Med 28:259,
1959

Untersuchung des renalen Azidifizierungsvermdgens
bei verschiedenen urologisehen Krankheitsbildern

T. Banyé6 und A. Kabsza

Bei 40 Patienten mit obstruktiver Nephropathie und 47 weiteren Patienten, die
wiederholt Ca-haltige Steine entleerten, wurden Saurebelastungsuntersuchungen durch-
gefihrt. In 16 Fallen (bei 13 Patienten = 14.9%) wiesen die Ergebnisse auf inkomplette
renale tubulére Azidose hin.

Die pH-titrierbare Aziditats- und pH-Ammoniakextretionswerte der Kontrol -
gruppe wurden mit Hilfe von Regressionsberechnungen aufgearbeitet. Zum Vergleich
der MeRdaten der Kontrollgruppen und der Patienten wurden statistische Bex‘echnun-
gen herangezogen.

ViccnepoBaHne AUMAO3HON (PYHKLUMM MNOYEK MNpU  Pas/INUHbIX YPOSIOTMYECKMX
3aboneBaHUsIX

T. BAHBO 1 A. KAPCA

ABTOpPbl BbINONHUAWN WCCNeA0BaHME C KUCNOTHOW Harpyskoi y 40 601bHbIX C 06CTPYK-
TUBHOW HedponaTueid My 47 60NbHbIX C MOBTOPHbLIM BblfieNIeHNEM KaMHel, COfepXalinx KanbLuii.
Cpefyn o6cnefoBaHHbIX 601bHbIX B 16 cnydaax (13 60nbHbIX, 14.9%) nonyuunu pesynbrat, Xa-
paKTepHbIli 4Ns HenonHoueHHoro RTA.

Bbin NpoussefeH aHanus perpeccun otHocutensHo pH—Ta n pH—AU pesynbtaTos B
KOHTPONbHON rpynne. CpaBHeHWe pe3ynbTaToOB U3MEPeHWI B rpynmne 340p0OBbIX AL W B rpynne
60NbHbLIX ObINO CAeNaHo C NOMOLbIO CTaTUCTUYECKOrO aHanmnsa.
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In the course of 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 ne of the prerequisites of treating bladder tumours 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 underestimation of category T is 10 to 20% in superficial tumours and
40 to 50% in invasive tumours [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 rather 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 transabdominal [8, 17] and transrectal ultrasonography [2, 18, 20], is intra-
vesical ultrasonography [1, 3, 9, 11, 12, 15, 19] (Fig. 1).

Own Material

Instrument and method

At the Postgraduate Medical Institute, transabdominal ultrasonography
has been first introduced in diagnosing bladder tumours. It was followed, in
early 1982, by the techniques of transrectal and intraversical ultrasonography

Acta Chirurgica Hungarica 26, 1985
Akadémiai Kiadé, Budapest



236 J. Rdzsahegyi et al. : Ultrasonography of Bladder Tumours

Fig. 1. Schematic drawing of intravesical and transrectal ultrasonography

(Fig. 2a-d). For our examinations a Briel-Kjaer ultrasonic scanner has
been used.

Several consecutive longitudinal and transverse sonograms were made in
the course of a transabdominal examination with a filled bladder (Fig. 3a-b).

During transrectal examination the patient was lying on his or her side
with 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 with fluid, then by continuously puliing
back the instrument, 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 instrument 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 rotating around the longitudinal axis of
the probe (5.5 and 6 MHz; speed of rotation, 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 at the vesical wall
through the fluid filling the bladder. A minimal part of sound waves are always
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reflected from the acoustic interfaces which are again recorded by the trans-
ducer. The transducer alternately serving as a transmitter and receiver records
only those sound waves in accordance with the laws of reflection and refrac-
tion which arrive at the acoustic interface almost at right angles. As a result,
a two-dimensional real-time (‘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. At a lower speed an appropriately large number of lines
is generated which help in recognizing even the subtler details of the tissue
changes.

Fig. 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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Fig. 3. Ultrasonograms of a small nut-sized tumour on the right side of the bladder.
a. transabdominal real-time transverse section; b. transabdominal real-time longitudinal
section

Fig. 4a. Scan of extravesically infiltrated bladder tumour (Tu) situated in the dome of
the bladder on the left side and on the left lateral wall; b. transreotal scan of super-
ficial bladder tumour localized in the dome of the bladder

Fig. 6. Intravesical ultrasonogram of the bladder. In the middle: transducer (T), there
isa small tumour (D) behind the two ureteral orifices (USz) and behind the right orifice
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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 width of
the vesical wall depends on the saturation of the bladder. Its internal surface
is well demarcated from its environment, it is strongly delineated with an
almost smooth surface. The diameter and shape of the bladder changes at the
intersections of various heights. The transducer (TD) can be seen in the middle
of a TY monitor 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 intramural 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

Fig. 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 total of 100 patients with bladder tumours were elaborated
in whom the results of ultrasound could be unanimously compared with the
pathologic stage.

Tabte |

Comparison of transabdominal ultrasonogram (U )
and the pathological stages (pT)

hological Con-
Transabdoininal Pathological stage, pT cordance Total
“ultrasound stage”, »%
v Pap.pTa,  prjpT, pTb  PTa-pT,b  n%
pTi, pT,
u, 8 3 1 - - 12
u3
. . 8 3 1 — 8 12
(Pap, pTa, pTjs, pTj)
u, 4 31 2 1 31 38
11
(pT30) 2 4 11 3 19
U
! 1 3 3 11 11 18
(PNda~P™ 4b)
Concordance 8 31 11 11 61
Total 23 44 18 16 100
Tabte Il
Comparison of transrectal ultrasonogram (U)
with the pathological stage (pT)
Con-
Transrectal Pathological stage, pT cordance ot
“‘ultrasound stage”, n%
v Pile»vlgiﬁj.v PTi—PT *a pT 8 pT4a-pT4b n %
U« 4 2 1 0 0 7
u
(Pap, pTa, ’pTis, p'l\) 1 3 0 14 18
U2 2 1 32 39
(pTr pT3a) 4 32
U3 1 5 2 3 12 21
(pT30) U4
. 0 2 T u 11 16
(P Nia~P M) 2 |
Concordance 14 32 12 n 1 69
Total 23 44 18 15 100

Acta Chirurgica Hungarica 26, 1985



J. Rozsahegyi et al. : Ultrasonography of Bladder Tumours 241

The pathologic stages of the tumours were determined from a material
obtained by operation (TUR, suprapubic cystotomy + neoplastic excision,
bladder wall resection, cystectomy) or at autopsy. The tumours studied ranged
from those of the size of a match-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
drawn between their ultrasound stages and the T category of UICC defined in
1978 [15] (Fig. 6).

Fig. 7a—c
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Fig. 7d—f
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Fig. 7g—i Intravesical ultrasonogram of bladder tumours of various sizes
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Table 111

Comparison of intravesical ultrasonogram (U)
and of the pathological stages (pT)

. Con+
Intravesical Pathological stage, pT cordance Total
“ultrasound stage”, »%
U Pap. pT.,  pT,-pT T  pTa n%
o ~PT. pTe  p
u. 0 0 0 0 0 0
(Pap, pTa, pTis, pT,) 1 Z. 0 0 0 a 21
u. 3 0 43 47
1 43
(pT,-pT3)
0 1 14 1 14 16
<PTH)
u 1 0 1 14 14 16
(P 4a- Prb)
Concordance 21 43 14 14 92
Total 23 44 18 15 100

Transabdominal ultrasonography did not reveal the tumour in 12% of
the cases. The result of ultrasonography corresponded in 61% to the pathologic
stage, the tumour was underestimated in 22% and overestimated in 17%
(Table I).

Transrectal ultrasonography failed to reveal the tumour in 7%. The
pathologic stage corresponded to the ultrasonographic finding in 69%. The
tumour was underestimated by ultrasonography in 17% and overestimated in
14% (Table 11).

Intravesical ultrasonography revealed the tumour in almost every case
(Fig. 7). The result of the ultrasound corresponded to the pathological stage
in 92%. The tumour was underestimated in 4% and overestimated also in
4% by intravesical ultrasonography (Table 111).

Discussion

The biological behaviour of bladder tumour is characterized by a ten-
dency to infiltrate [4, 12, 15].

Prognosis worsens significantly with the involvement of the muscular
layer. That is why assessment of the invasion of the vesical wall and extra-
vesically is of great importance [4, 5, 13].

The majority of the ultrasound-diagnostic characteristics of bladder
tumours 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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Fig. 8. Transabdomina] real-time transverse section scan of extravesically infiltrated
tumour filling the left side of the bladder

Fig. 9. Nut-sized tumour on the left side of the bladder, a. Compound ultrasonogram;
b. real-time transverse section scan
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ference between the echoes of the normal bladder wall and of the tumour.
Namely, the echoes reflecting from the tumour are of lower amplitude than
those reflecting from the wall.

By 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 tumours and in
assessing their localization and size [7, 8, 17, 18]. This simple and easy method
allows a rough estimation of the size of the tumour, primarily in patients
who have a large tumour occupying an extensive area of the bladder (Fig. 8)
or, if prior to intravesical sonography, the contours of the tumour are to be
delineated. It 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). It 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 transabdominal examina-
tion, the symphysis may pose difficulties in visualizing the tumours of the
anterior wall and the bladder base. By using a Compound equipment, the
examination takes a longer time because the tumour can be visualized only by
making 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 Watanabe [18] (Fig. 10).
It 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
part of the bladder by this short procedure because the depth of introducing
the instrument into the rectum is limited. During the examination 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 intact, wholly conserved bladder wall is shown by the
ultrasonogram from which the tumours protrude into the vesical lumen with
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Fig. 10. Transrectal ultrasonogram of two bean-sized tumours at the base of the bladder

Fig. 11. Superficial bladder tumour in the dome of the bladder, a. Overview scan (pTj);
b. intravesical scan (Uj)

echo structures of varying intensity. No intramural changes are evident at
the base of the tumour it is demarcated from the bladder wall.

The waving echo pattern shows the villous character of the tumours.

By changing the volume of the bladder, the elasticity of the bladder
wall is conserved with normal capacity (Fig. 11a, b).

U2(T2 T3): The echo structure of the tumour continues to the bladder
wall and extensive mural 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 tumour 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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Fig. 12. Infiltrative tumour on the left side of the bladder, a. Overview scan (pT2);
b. intravesical ultrasonogram (U2

Fig. 13. Bladder tumour penetrating into the vesical wall beside the right orifice and
infiltrating the perivesical fat. a. Overview scan (T3b); b. intravesical ultrasonogram (U3)

Us (T3): The bladder wall is totally destructed, the tumour invades the
full thickness of the bladder wall. At the base of the tumour, the mural
structure cannot be recognized, and—corresponding to the depth of the in-
filtration—the continuity of the bladder wall is broken in the region of the
tumour (Fig. 13a, b).

Z/A(T4a, T4b): 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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Fig. 14. Extravesically infiltrating tumour invading and penetrating into the right
lateral vesical wall. a. Overview scan (pT4a); b. intravesical ultrasonogram (U4)

ing on sound-absorption of the tumour—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 T4afrom T4bis
not possible (Pig. 14a, b).

It is difficult, in some cases, to differentiate between tumours deeply
infiltrating the muscles (T33) and initial extravesically infiltrating tumours
(T3p), because both stages yield the same, or fairly similar, sonogram. The
safer differentiation would require a greater axial resolution. Penetration of
the tumour 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. It is
difficult to visualize the vicinity of the bladder neck and the anterior wall
but 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 at 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,
but if cystoscopy is indicated ultrasonography can provide valuable comple-
mentary information.

Superficial lesions of the bladder mucosa were observed in 3 cases, and
also in 3 cases a slight haemorrhage requiring no treatment occurred.

The advantage of intravesical ultrasonography in bladder tumours is
that, despite the relatively small transducer, most bladder tumours can be
fairly well visualized. In the filled bladder, the ultrasound waves arrive almost
at right angles at the bladder wall, the loss in conduction is minimal, the
structures, thus those of the wall, can be clearly delineated. It is of differential
diagnostic importance in differentiating primary 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 T2 and T3 so infiltration of the muscle layer has unanimously been
classified into stage U2

Transabdominal ultrasonography is useful first of all for explorative
examinations for assessing the size and localization of the tumour. By trans-
rectal ultrasonography tumours can be delineated but those localized in the
posterior wall of the bladder are difficult to visualize. It is extremely useful
for orientation if cystoscopy cannot be performed for some reason. It is a
valuable aid in assessing the extent of invasion of tumours situated at the
base of the bladder. It is a rapid and practical procedure which can be com-
bined with cystoscopy. An ideal supplement to cystoscopy is intravesical
ultrasonography which is currently the best diagnostic method for visualizing
the tumorous infiltration of the vesical wall.
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Uber die Ultrasehalluntersuchung
in der Diagnostik der Harnblasentumoren

J. Rézsahegyi, P. Goblyoss, L. Botiar und E. Szule

Im Laufe der komplexen Durchuntersuchung von 100 Patienten mit einem
Blasentumor wurden auch transabdominale, transrektale und intravesikale Ultraschall-
untersuchungen vorgenommen. Aus dem Vergleich des pathologischen Stadiums des
intraoperativ bzw. im Laufe der Sektion gewonnenen Materials mit dem »Ultraschall-
stadium« ging hervor, daR die Ubereinstimmung mit der transabdominalen Unter-
suchung 61%, mit der transrektalen 69% und mit der intravesikalen 92% ausmachte.
Die Erfahrungen lieRen erkennen, dall sich die transabdominale Ultraschalluntersuchung
zur Orientierung betreffs der GroBe und Lokalisation des Tumors eignet, wéhrend sich
die transrektale Sonographie in Féllen als besonders vorteilhaft erweist, in denen die
Durchfiithrung der Zystoskopie auf irgenein Hindernis stof3t und es um die Feststellung
der Ausbreitung der auf dem Blasenfundus lokalisierten Tumoren geht. Durch die intra-
vesikale Sonographie wurde der Tumor in sdmtlichen Fé&llen nachgewiesen, aulerdem
konnten wihrend der Untersuchung, durch Anderung des BlasonVolumens auch die
Anderungen der Elastizitdt und des Ausdehnungsvermégen der tumorosén Blasenwand
beurteil werden. Die parallel mit der Zystoskopie rasch und einfach durchfiihrbare,
dieselbe ideal ergdnzende intravesikale Ultraschalluntersuchung stellt zur Zeit das beste
diagnostische Verfahren zum Nachweis der Blasenwandinfiltration dar.

YNbTpa3BykoOBOE WCC/EoBaHNE B [AMArHOCTVKE OMyXOsieii MOYEBOrO My3blps

. POXKAXEAOW, M. FTEBLELLL, /1. BOXAP 1 3. CKO/E

B xope o6cnepnosaHna 100 60/IbHLIX C OMYXO0/IbI0 MOYEBOr0 My3blps aBTOPbLI BbIMOMHWUN
TakXe TpaHcabfoMWHaNbHOE, TPAHCPEKTaNbHOE M MHTpPaBe3nKalbHOEe YNbTpa3ByKOBOe uccre-
fosaHue. Matonoruyeckyto ctaguio (pT), BbIABIEHHYIO Ha onepaLuy UK BCKPbITUN, OHU CPaBHU-
BanAu C «ynbTpasByKoBoW» cTagueli (b). CoBnajeHne ¢ TpaHcabAOMUHaNbHBIMU UCCNEA0BaHUAM
Habnoganock B 61%, ¢ TpaHcpekTanbHbIMU B 69%, C MHTpaBe3UKanbHOW coHorpagumeii — B
92%. Mo MHeHWIO aBTOPOB, TpPaHcabfOMUHANbHOE YNbTPa3BYKOBOE MCCef0oBaHNe NPUMeHUMO,
B MepBylo ouyepeflb, B KayeCTBEe OPUEHTUPOBOYHOIO, C MOMOLLbIO KOTOPOr0 MOXHO MOMy4YUTb
npejcTaBneHne 0 pasMepax M pacnosioXeHun onyxonu. TpaHCpeKTanbHOe YNbTpa3ByKoBOE
nccnefoBaHne 0CO6EHHO MOME3HO AN OPUEHTUPOBOYHLIX CBEAEHWIA, ecAn LMCTOCKONMI0 Mo
Kakoi-nnbo npuymHe MpPoOM3BECTU He MpeAcTaBnAeTCA BO3MOXHbLIM, U LEeHHO ANA onpefeneHus
pacnpocTpaHeHHOCTU OMYXONMW, PAacMoONOXeHHON Ha OCHOBaHWM Ny3bipA. WHTpaBe3nkanbHas
coHorpagusa BO BCEX CayYaaX BbifBUAA OMYX0/b, C e NOMOLLbI0 — W3MEHAS BO BPeMSA UCCNefo0-
BaHWA 06beM MOYEBOrO My3bIPs — MOXHO OLLeHUTb TaAKXe U3MEHEHUS 3NaCTUYHOCTU U PacTAXN-
MOCTU CTEHKM MOYeBOro nysbips. WHTpaBe3nKanbHOe YNbTPa3ByKOBOE WUCC/ef0BaHNE MOXHO
npou3BoAUTbL OAHOBPEMEHHO C LIMCTOCKOMMER, 3TO BbICTPO BbINOAHAEMbIN, NPaKTUYHbIA CNOCO6,
naeanbHO [OMNOMHAOWMIA 3epKanbHOe WCCNefoBaHWe MOYEBOTO My3blps, B HacTosllee Bpems
ABNAKO LW UIACA HANAYYLIUM ANArHOCTUYECKUM METOAOM [ANA BbIABNEHWA UHOUAbTPaLUU CTEHKU
MOYeBOro Mys3blps.
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The authors worked out the technique of in situ renal hypothermia in
dogs by direct cannulation of the renal vein or through the internal spermatic
vein (ovarian vein). The technique is suggested for preventing the ischaemic
impairment of the renal parenchyma in operations requiring compression of the
renal artery for more than 20 minutes.

In regional organ-hypothermia, the metabolism decreases and surgical
interventions lasting for a fairly long time can also be performed which are
not possible in normothermia.

In normothermia, compression of the renal artery is possible for approx-
imately 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 impairment of the glomeruli and, finally, that
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 temperature of the
organ [1, 2, 6, 9, 12, 13, 15, 16, 17, 18, 19]. The oxygen consumption of the
renal tissue at 30 °C, is 50% of the normal value, at 23 to 25 °C it is 30% and,
at 18 °C, only 20% of the normal value [19].

There are two procedures for in situ renal hypothermia: superficial hypo-
thermia [4, 8, 19, 20] and intravasal perfusion. This latter may be performed
via the arteries [3, 11], and via the veins [7, 12, 14, 21].

The present paper deals with 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
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Fig. 1. Hypothermia through the internal spermatic vein with nephrotomy securing
the backflow of the fluid

artery and vein were dissected. Following this, the renal artery, then the renal
vein was compressed. Venotomy at a length of 1to 1.5 mm was performed
along the vessel. A cannula previously filled with cooling solution was inserted
through the opening. Parallel to starting hypothermia nephrotomy 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 hypothermia through the internal spermatic
vein. For hypothermia two types of intracellular-type solution were used, i.e.
MgS04free Collinsd and Sacks Il stained with methylene blue, the tempera-
ture of which ranged between -f-4 °C and 10 °C. Hypothermia 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 temperature of the renal parenchyma
was measured through the néphrotomie incision at the corticomedullary
border. The nephrotomies were closed traditionally by Dexon, Polyester and
Supramide suture material 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 hypothermia’ of the
parenchyma is slower and more uneven, i.e. the required temperature is more
difficult to achieve. At the same time, the ice bags providing cooling may
hinder the interventions increasing thereby the time of operation, moreover,
they may even produce cortical necrosis, too [4, 8, 11].

A great risk of in situ hypothermia 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 attempted at cooling the renal paren-
chyma in a third way (i.e. through the renal vein), and at performing various
operations in an appropriate degree of hyperthermia.

It is a physiologic contradiction that 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 hypothermia 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 at a certain pressure but, at the
same time, the parenchyma can be cooled. An important point is that with
hypothermia started, nephrotomy is performed almost simultaneously to
prevent swelling of the kidney which would endanger the renal structure.
Temperature was recorded at the corticomedullary border in the line of
nephrotomy. This happened to be 18 to 26 °C in hyperthermia performed
through the renal vein, which was attained by the above-mentioned method
within about 10 minutes. This temperature 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 that the venous
system of the kidney has dilated and been washed out with no blood left.
Hypothermia can be maintained for the required period, i.e. until the opera-
tion is terminated.

The methylene blue stained cooling fluid was advantageous at noticing,
‘leakage’ at the closure of nephrotomy by adhesion.

The transverse closure of venotomies was made necessary to prevent
stenosis.
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Fig. 2. The stellate veins in the cortical substance and the vessel of the corticomedullary
border are dilated, they have been adequately washed; H and E, x20

Advantages of using the spermatic or ovarian vein were considered to
be that 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 time 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 minutes but this can be reduced by
about 15 minutes using the 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.
By introducing transverse closure of the longitudinal venetomic incision such
complications could be eliminated. Such technical complications did not occur
in cases with hypothermia performed through the spermatic vein.

The following interventions were made on the kidneys of the animals;
(i) traditional closure of nephrotomies in 7 cases; (rr) 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 preliminary experiments have called attention to the glue-
ing performed in hypothermia differs from that made successfully in normo-
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thermia because the adhesive material became more rigid on the surface of
the kidney and the time of the glueing process lasted longer. These questions
must be dealt with further on since this makes newer observations necessary.

In summary, we concluded that local cooling via the renal vein is a

suitable method for inducing hypothermia of the renal parenchyma. The use
of the spermatic or the ovarian vein, increases safety and reduces the time of
operation. In this condition urological interventions requiring the compression
of the renal artery for more than 20 minutes can be safely performed.

The method can be used in the clinical practice for its simplicity and

easy performance since it does not require any special instrument or equipment.
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Experimentelle in situ Nierenhypothermie durch die V. renalis

Iren Mik6, Z. Szab6, |. FUHKa, E. Tarsory UNd J. Pinter

Im Hundeexperiment wurde die in situ vendse Hypothermie der Niere direkt
durch die Kanulierung der V. renalis oder durch die V. spermatica interna (V. ovarica)
ausgearbeitet. Der Einsatz der Technik wird bei mehr als 20minutige Abklemmung der
A. renalis beanspruchenden Eingriffen zur Vorbeugung der ischdmischen Schadigung des
Nierenparenchyms empfohlen.

9Kcnep|/||v|eHTaana;| rmnoTepMnAa MoYKM in situ 4epes V. renalis

M MUKO, 3. CABO, U. ®YPKA, 3. TAPWOW n NTUHTEP

B akcnepnmeHTax Ha co6akax aBTOpbl pa3paboTanu cnocob OXJaxHEHUs Moyky in situ
npsAMbIM KaHOIMPOBaHMEM MOYeYHOW BeHbl UMW peoes V. spermatica interna (v. ovarica). 3Ty
TeXHUKY OHU PeKOMEHAYIT NPUMeHSTb MLMPYU onepaynsax, Tpebyrowmnx ANUTENbHOTo (CBbile
20 MUH) MepexaTus NOYe4HON apTepuu, C Lenblo NpejoTBPaLLeHNs UCXEMUYECKOTO MOBpex.e-
HUA NOYEYHON NapeHXUMBbI.
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Book Review

Ben Eisman (Herausgeber)

Prognose chirurgischer Erkrankungen. Ferdinand Enke Verlag 1983. DM 168.

This compact book presenting a practi-
cal approach and containing detailed com-
parative statistical and literary data on
the individual diseases is the German trans-
lation of the 1980 English version.

The 643-page volume containing Xiv
chapters, provides a comprehensive review
of the results of surgery and of those of
the adjoining disciplines as well as the
statistical and literary data. The data sum-
marized in the tables at the end of each
chapter reflect the complications, mortality
and lethality based on a number of lite-
rary data.

The individual chapters of the book
survey the statistical data on neurosur-
gery, on abdominal, gynaecological, urolog-
ical and orthopaedic surgery, along with
the necessary conclusions.

The reliability of the statistical data
presented here has been guaranteed by the
fact that the book had been based on the
data collected at more than hundred insti-
tutes, primarily at the University of Colo-
rado.

This book of high quality, of logical
structure containing data in perspicuous
tables will prove invaluable for physicians,
lecturers and department heads engaged
in the cerebromanual profession.

The Ferdinand Enke Verlag (Stuttgart)
should be sincerely praised for the excellent
editorial control, for the presentation of
highly illustrative figures and for the fault-
less typographic achievement.

K. Vallent
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