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Morphological characteristics of renal arteries related to the
position and size of the kidney

Dragica Bobinac, Tea Schnurrer, Milivoj Dujmovi¢

Medical Faculty, University of Rijeka, Croatia

The number and diameter of arteries supplying the kidney, and the extension of the main artery to
the hilus have been investigated by means of real angiography. We wanted to correlate these data
with the size and position of the kidney. It was found that in a certain percentage (in our cases in
14 %) the kidneys were irrigated by more than one artery. The diameter of the main artery varied
from 5 to 7mm in females and from 6 to 8mm in males. The diameter accessory arteries was
markedly smaller, ranging from 3.5 to 4 mm. The measured length and width of the kidneys showed
that these were smaller in females than in males. As a rule, the right kidney was smaller that the
left one. There was no correlation established between the main artery diameter and the size of the
corresponding kidney, indicating that the diameter did not depend on the organ size. Generally, the
course of the arteries was tortuous, extending caudally at first, and then making a bend with
downward convexity, and ending with the ascending segment approximately in the horizontal plane.
This segment was also found to correspond to a normal anatomical position of the kidney, and
such a course was invariably associated with the mentioned position.

Key words: kidney anatomy and histology; renal artery radiography, renal size, renal position,
renal artery diameter

Introduction ted with segmental distribution of the renal
parenchyma.'™ As for the kidneys, there are
reports on their size and skeletopic relations
pointing to the position of the kidney.*® The
purpose of this study was to establish whether
there was a correlation between the number
and diameter of renal arteries, i.e. the tran-
sverse section assessed from the diameter and
the renal sectional area regarding variable dia-
meters and the number of these blood vessels,
and the organ size showing numerous varia-
Corr'cspondcncc to: Assist: Prof. D}:agica Bobinac, MD, tions. 10 Furthermore, we were interested in the
Medical Faculty, University of Rijeka, Olge Ban 20, . . .
51000 Rijeka, Croatia. relation between the direction and the way of
renal artery extension, and the kidney position
UDC: 611:611-01:611.136.7-073.75 because of individual differences related to that;

According to the data reported in literature,
morphological characteristics of the renal arte-
ries and the kidney are independent entities
that cannot be correlated to each other. Thus,
the data on the number of renal arteries, the
level of their arising from the aorta and their
further progression are most frequently associa-
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as reported in literature, kidney position may
range from cranial vertebral level, or caudally

from the common skeletopy of the right and
left kidney. We wanted to find out whether,

and in what way, the extension direction adju-
sted to the kidney placed somewhat higher or
lower from the ordinary position, or whether
all the arteries would behave in the same way
in the case of congenital organ position.

Material and methods

Radiograms of patients treated at the Clinic of
Radiology, Clinical Center in Rijeka were used
in our study. They were taken during renal
angiography, imaging the kidneys with their
arteries and aorta along with other visceral and
parietal branches, and the terminal ramification
of the aorta to common lateral arteries.

From a great mumber of renal angiograms
surveyed, those with neither signs of vascular
changes nor renal parenchyma alterations were
selected. Thus a sample of 50 patients, 30 males
and 20 females, with kidneys and renal arteries
within the physiological range was obtained.

Radiograms were taken in a standard a.p.
projection with focus-film distance of 75cm.

The number of renal arteries of the right and
left kidney, respective of the fact whether the
kidney had a single artery or there were also
accessory arteries present, was assessed on X-
ray images of the arterial phase of renal angio-
graphy. Afterwards, the arterial diameter was
measured at lcm distance from the arising
point from the aorta. Mutual relation between
the height of the left and right renal arteries
arising points from the aorta was also observed.
The angles indicating the course, i.e. the ordi-
nary arterial extension, were measured on the
same radiogram:

a) the angle between the aorta extension
direction at the height of the arising point of
the renal artery and the direction of the initial
part of the same artery;

b) the angle between the aorta direction at
the height of the renal artery arising point and
the line connecting the arising point with the
point of the first ramification of the same

artery. This connection line represents the ordi-
nary arterial direction.

Renal length and width were measured du-
ring the nephrographic phase because of clearly
delineated organ shadow.

The renal length was measured as the dis-
tance between the most projecting polar points.
Because of the suprarenal gland position above
the upper pole of the kidney, being in close
relation with it, we had to define the upper
pole of the kidney carefully.

The renal width was measured at its widest
part perpendicularly to its length. Because of
its anatomical position, the kidney was slightly
rotated in the frontal plane, facing ventrally
and laterally with its anterior surface, and the
organ width measured on radiogram was so-
mewhat lesser than its real size. The frontal

-renal sectional area was calculated from known

values of length and width using the formula
for ellipse area evaluation. At the same time,
the position of the inferior pole of the right

kidney was marked in relation to the left one,
and to the lateral ridge if the inferior pole was

sufficiently low to cross it.

Finally, the longitudinal sectional area of the
kidney was correlated with the sectional area
of the artery diameter, or arteries in the case
of accessory vessels presence. Cross-sectional
area of the artery was obtained by means of
the formula for circular area calculation from
a known diameter, i. e. the diameter of the
artery.

The data were statistically analysed.

Results

The main renal artery varies according to the
level of the arising point from the aorta, the
way of ramification and the diameter of acces-
sory arteries present in a certain percentage of
the kidneys. The accessory arteries also arise
from the aorta, most frequently directly ente-
ring the parenchyma in the polar area, being
of a smaller diameter. Of 100 investigated kid-
neys, 14 (14 %) were found to have accessory
vessels present, mostly unilaterally, i.e. either
on the right or on the left, except in two cases



Morphological characteristics of renal arteries

with two arteries on each side, and another case
with two arteries on the right and three arteries
on the left (Table 1).

The diameter of the main renal artery, is
significantly greater than the accessory artery
diameter, if the latter is present. The results of
measurements were grouped separately for the
right and left arteries, as well as according to
sex in order to establish possible correlation
between the observed parameters. Thus the
average value of the main renal artery diameter,
measured at the distance of lcm from the
arising point, was found to be somewhat lesser
in females, the corresponding values being
0.62cm (% 0.08) for the right and 0.65 (% 0.09)
for the left vs 0.69cm (£ 0.10) for the right and
0,70cm (% 0.12) for the left in males (Table 2).
Comparing the right and left artery diameters,
the left arteries were found to have greater
diameters than the right ones in most cases, or
both were of the same diameter. Thus a greater
diameter of the right artery was most uncom-
mon. Therefore, the average values of the right
and left arteries display their real relationship
to each other.

The average value of accessory artery diame-
ter is markedly lower in comparison with that
of the main artery, being also slightly lower in
females than in males, the respective values
being 0.35cm (£ 0.07) bilaterally in the former

vs 0.44cm (£0.11) for the right and 0.35cm
(£0.14) for the left in the latter (Table 2).

The renal artery extends in its tortuous course
laterally to the kidney. Its course was presented
by measuring the angle pointing to the initial
arterial course and the angle displaying the
course of the distal part of the artery. The
obtuse angle obtained by measuring the angle
between the aorta and the initial part of the
artery indicates a descending course of the
initial segment of both, the right and the left
artery, showing a steeper caudal arterial exten-
sion in females than in males. Thus the average
values of this angle were 121.6° (£ 19.76) for
the right and 118.7° (£ 10.76) for the left in
females (Figure 1) vs 111.1° (+20.09) for the
right and 114.4° (£ 11.62) for the left in males
(Figure 2).

The angle presenting the course of the distal
part of the artery, measured between the aorta
and the line connecting the arising and the
ramification points, is lesser than the former
one, getting close to the horizontal plane. The
average values of these angles are 113.35°
(£ 23.23) for the right and 90.1° (% 20.16) for
the left in females vs 97.8° (£ 18.3) for the right
and 93.5° (£ 20.03) for the left in males (Figures
3, 4). Consequently, the renal artery has a
descending course in its initial part, afterwards
making a bend with caudal convexity since the

Table 1. Total number of renal arteries on the right and on the left.

Number 1 Artery 2 Arteries 3 Arteries
of - . :
arteries Right Left Right Left Right Left
100 43 43 7 6 0 1
86 (86 %) 13 (13 %) 1(1%)

Table 2. Average diameter values of the main and the accessory, renal arteries in females and males (cm).

Right Left Right Left

Main Accessory Main Accessory Main Accessory Main Accessory
MEAN (cm)  0.62 0.35 0.65 0.35 0.69 0.44 0.70 0.35
STD DEV 0.08 0.07 0.09 0.07 0.10 0.11 0.12 0.14
STD ERR 0.018 0.05 0.02 0.05 0.02 0.05 0.02 0.07
MAX. 0.07 0.40 0.80 0.40 0.90 0.60 0.90 0.50

MIN. 0.50 0.30 0.50 0.30 0.50 0.30 0.40 0.20
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Figure 1. Angles between the aortic direction. at the site of the arising point of the renal artery and the direction
of the initial part of the renal artery in females.
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Figure 2. Angles between the aortic direction at the site of the arising point of the renal artery and the direction
of the initial part of the renal artery in males.
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Figure 3. Angles between the aortic direction at the site of the arising point of the renal artery and the
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lines

connecting the arising point of the renal artery with the first ramification point in females.
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Figure 4. Angles between the aortic direction at the site of the arising point of the renal artery and the lines
connecting the arising point of the renals artery with the first ramification point in males.

distal part of the blood vessel has an ascending
direction toward the site of ramification. Bran-
ches extend dissimilarly from the ramification
point.

Renal length and width were measured du-
ring the nephrographic phase of renal angio-

graphy. The mean values obtained in females
were 12.7cm (£ 0.80) X 6.4cm (£ 1.09) for the
right and 13.2cm (+1.13) X 6.7cm (% 0.77) for
the left. The kidneys in males were larger than
in females, their mean values being 13.2cm
(£1.31) x6.7cm (£0.90) for the right kidney
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Table 3. Average length and width of the kidneys in females and males (cm).

Left

Accessory Main

Right

Accessory Main

6.70
0.77
0.17
8.20
5.30

Left

Accessory Main

6.46
1.10
0.24
9.90
5.10

Right

Main

Accessory

7.52
0.63
0.11
8.40

6.00

13.44
1.32
0.24

6.74
0.90
0.16
9.60
5.30

13.26
1.31
0.24

13.26
1.14
0.25

12.70
0.88

0.19

MEAN (cm)
STD DEV
STD ERR
MAX.
MIN.

16.30
11.30

17.40

11.20

16.40

14.80

11.50

12.10

area of the kidney was assessed from its length
and width. The results were separately presen-
ted for the right and the left kidneys, according
to sex (Figures 5, 6, 7, 8). Graphic presentation
of cross-sectional areas of all renal blood vessels

clearly showed difference between the diame-

and 13.4cm (£1.32) x 7.5cm (£ 0.63) for the
left one (Table 3). Here, it needs to be empha-

sized that the left kidneys had greater lengths
and widths than the right ones in a majority of

cases.

Besides numerically, the results were also
graphically presented in order to enable a sim-

ters of the right and left side, though these were

found to be the same in one part of cases. The

ple comparison of the studied parameters of
the same kidneys. To compare the diameters
of the main and accessory blood vessels with

the size of the corresponding kidney, cross-sec-

average values pointed out a slightly greater

diameter of the left artery, which was expected
and therefore could not be regarded as a rele-

vant indicator, considering that the left kidney

tional areas of all arteries supplying the kidney
were calculated and the longitudinal sectional

is as a rule greater than the right one. On the
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other hand, the diameters of renal blood vessels
in males were greater than those in females,
and the range within measured diameters was
also “greater (Figures 5, 7). On the contrary,
longitudinal sectional areas of the kidney evi-
dently showed the left kidneys to be generally
larger than the right ones in both sexes (Figures
6, 8). No correlation between them was obser-
ved when the arterial diameter was compared
with the size of the corresponding kidney. If
one or more accessory arteries were found
together with the main artery, this increased
the total cross-sectional area, though it did not
imply any correlation with the organ size. This
is best illustrated by the case of a female patient
(kidney number 6, Figure 6) who had the right
kidney smaller than the left one, and presented
with one accessory artery besides the main one,
and a greater transverse section on the right
than on the left. Another example is a female
patient with the left kidney larger than the right
one, having one accessory artery, but their total

cm

cross-sectional area being smaller than that of
the single right artery.

Finally, in order to establish the kidney’s
position, the projection of the inferior renal
pole to the spine and relationships between the
inferior poles of the right and left kidneys were
determined. The results showed the inferior
pole of the right kidney to be mostly projected
at the level of L3/L4 discus, and the left one
at the level of the medial third of L3 in both
sexes. A lesser number of kidneys, not project-
ed at this level, were positioned at the height
range of one vertebra below or above the
aforementioned finding. Consequently, the
right kidney is situated lower than the left one.
However, when mutual relations of the inferior
renal poles were correlated by sex, lower posi-
tion of the right kidney in comparison with the
left one was established in 95 % of females and
63 % of males. In the remaining cases both
kidneys were situated mostly at the same level,
whereas lower position of the left kidney infe-

600

0 - 1 1 i T R
12345678 9101112131415161718192021222324252627282930

B Right

Left number of sample -qo”

Figure 8. Longitudinal scctional arcas of the kidney on the right and the left side in males (cm?).
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rior pole was observed in the least number of
cases.

Discussion

The diameter and extension direction of the
right and left renal arteries were studied on
radiograms of the arterial phase of renal angio-
graphy. Width and length of the right and left
kidneys were measured during the nephrogra-
phic phase when the kidneys were clearly dis-
played. The obtained results were also grouped
by sex.

According to our findings, kidneys were sup-
plied by one renal artery in 86 % of cases,
whereas in the remaining 14 % one or two
accessory arteries were present mostly unilate-
rally either on the left or on the right at an
equal percentage. Bilateral accessory arteries
were found in two cases only. There was no
difference in the frequency of their left/right
position by sex.

The obtained percentage presenting the oc-
currence of accessory arteries supplying the
kidney is somewhat lower than the results of
most authors who report 23% to 27% of
kidneys with accessory arteries.* > !! Data of
other authors prove the occurrence of accessory
arteries to be greatly varying, ranging from
only 5.3%" 2 to even 42.5%* of kidneys with
more than one artery. Our results, as well as
those of all other authors, show the percentage
of kidneys with two or more accessory arteries
to be very low. The greater the number of these
arteries is, the lower the percentage of occur-
rence.

The average values of renal artery diameters
are presented separately for the right and for
the left side, and according to sex. Our data
for females show slightly lower values in com-
parison with males, i.e. 0.62cm (£ 0.08) for
the right and 0.65cm (*0.09) for the left in
the former vs 0.69 cm (* 0.10) for the right and
0.70cm (% 0.12) for the left in the latter group.
The bibliographical data have not been cited in
pursuit of our systematization, but most authors
report a uniform diameter of the main renal
artery of 7mm."> ¥ Measuring diameters, Mer-
klin'' and Kus'® obtained the average value of

5.5mm which was markedly lower than our
results, representing almost the lowest values
within the ranger of our measurements (5-
9mm).

Present accessory arteries are easily distin-
guished from the main artery because of a
smaller diameter. In females the diameter is
0.35cm (£ 0.07) for both the right and the left
side, whereas in males the relevant values for
the right side are insignificantly greater, being
0.44cm (%0.11) for the right and 0.35cm
(£ 0.14) for the left side. Otherwise, diameter
varies from 0.2 to 0.6cm in all accessory arte-
ries. Consequently, it is roughly equal for both
the right and the left, showing no difference
according to sex. Average values of accessory
artery diameters have not been found in the
literature, however, their diameter range from
1 to 6mm is reported."

There is no rule as to the kidney size with
respect to the side (left/right) or sex, and there-
fore mean values of renal length and width
almost unexceptionally mean that the left kid-
ney is of a greater length an width than the
right one, so in males as well as in females.
The obtained results correspond to those of
Moell,” and similar results have been reported
by Merklin!! with a distinction that the left
kidney is longer and narrower than the right
one.

If we study the position of the kidney in
relation to the spine, the right kidney is gene-
rally situated lower that the left one projecting
its inferior pole at the level of L3/L4 discus,
whereas the inferior pole of the left kidney
projects at the level of the medial third of L3.
Data found in the literature are rather inaccu-
rate. Mainly, projections of the right kidney
inferior pole at the L3 level, and the left one
at the L2 level are reported. More precise data
about the right kidney inferior pole projection
at the L3 level, and the left one at the level of
lower edge of L2/L3 discus can be found in
Kus’s'> paper only. The results presenting mu-
tual relation of inferior pole in both kidneys
are in complete agreement with data from the
literature.” 16

Studies of main renal arteries using corrosion
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preparations or a radiologic technique’ show
the branches of the renal artery to supply their
own part of parenchyma each, corresponding
to a segmental division of the same. In the case
of the presence of accessory arteries they inde-
pendently supply a part of parenchyma corre-
sponding to one segment. Thus accessory arte-
ries prove to be functionally indispensable by
supplying the organ together with the main
artery. Their smaller diameter relating to the
main artery has been justified for they supply
a smaller part. Furthermore, in the presence of
an accessory artery, the main one is found to
be of a smaller diameter, so that a total surface
corresponds to a certain average value. No
correlation was established between the cross
sectional area of the main artery and the kidney
surface, despite somewhat greater average va-
lues of the left artery diameter than the right
one, which could point out a correlation with
greater surface of the left kidney in comparison
with the right one. If accessory arteries are also
present in the kidney, their diameter should be
summed up without changing mutual relations
between the diameter of renal arteries and the
kidney size. Consequently, the difference in the
diameter of the main artery and the accessory
ones, if present, has not been conditioned by
the size of the kidney.

The course of the main renal artery from the
aorta up to the ramification point before the
hilus has been presented by measuring angles
between the aorta and the initial part of the
artery, and between the aorta and its ramifica-
tion point. According to our results, the main
artery is not extending in straight lateral direct-
ion as reported in anatomic textbooks, but
instead having a rather tortuous lateral course.
The initial arterial direction is descending, and
afterwards making a convexity turn downwards.
Hence, the distal arterial part has an ascending
course up to the ramification point. The rami-
fication point approaches the horizontal plane,
which means that the angle between the aorta
and the ramification site is approximately 90°.
The initial course of the right artery is generally
more steep than the left one, thus being in
agreement with the data form literature stating

the right kidney to be lower than the left one.®
Except, compared to the data of other authors,
the right artery arises at a higher level than the
left one in the largest percentage of cases,
which further proves its steeper course.! ! 17
The branches extend in various directions,
1. e. ascending and descending from the ramifi-
cation site. But it could also be seen that all
branches of the renal artery extended down-
wards in some kidneys with the arterial stem
of completely normal course. By having deter-
mined the skeletopic relation of the inferior
renal pole against the spine, we established its
position at the lower limit of normal finding
which corresponds to the medial third of L4 for
the right kidney and L3/L4 discus for the left
one. The direction of renal artery branches in
some other kidneys, the inferior poles of which
were also projected lower than in most of them,
was completely normal. Therefore, a descen-
ding direction of all branches of the renal artery
could possibly be regarded as a sign of initial
lowering of the kidney, or just a change of the
position as such is possible. Further investiga-
tion should establish the degree of reliability of
this sign with reference to these hypotheses.

Conclusion

The kidney is supplied by a single renal artery
arising from the aorta, which is branched and
its branches enter the kidney at the hilus in
80% of cases. In the remaining 14 % of cases
one or even two arteries along with the main
one could be seen entering the kidney, but
directly into the parenchyma past the hilus;
they are called the accessory arteries.

The average value of the main renal artery
diameter ranges from 6.2 to 7mm, depending
on the side and sex. Females present with a
somewhat smaller diameter, their values being
between 5-7 mm, for the distinction from males
whose values are in the range between 6 and
8mm. The diameter of accessory arteries is
markedly smaller then that of the main artery,
ranging from 3.5 to 4 mm.

The renal artery has a tortuous course, des-
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cending in its initial part, and then proceeding
in ascending distal direction up to the ramifica-
tion point where it makes a bend with down-
ward convexity. Branches show ascending, ho-
rizontal and descending courses after the rami-
fication point, entering the renal parenchyma
at the hilus.

The left kidney is longer and wider than the
right one in both males and females. The posi-
tion of the renal inferior pole in both sexes is
at the level of L3/L4 discus in the right kidney,
and at the level of the medial third of L3 in
the left one. These data are in agreement with
the finding that the right kidney is situated
lower than the left one.

There was no correlation betwen the parame-
ters comparing the values of the cross-sectional
area of the main and accessory arteries, if
present, with the kidney surface. Hence we
have concluded that the different values of
arterial diameter are not conditioned by various
size of the kidney.

Comparing the anatomic position of the kid-
ney, and the obtained data on the ordinary
course of the renal artery, we have concluded
that there is direct mutual correlation between
these two parameteres. Therefore a change in
the direction of artery extension would indicate
a position change of the kidney itself.
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Rare localizations of Crohn’s disease in the gastrointestinal tract

Marija Frkovi¢, Renata Vuckovi¢, Ante Mandi¢

Clinical Hospital Center Rebro,
Department of Radiology, Zagreb, Croatia

Crohn’s disease can affect the whole gastrointestinal tract, although the most common site involved
is terminal small bowel. The esophagus, stomach, duodenum and proximal small bowel are rarely
affected. Such cases are described as rare localizations of Crohn’s disease. This study presents a
retrospective analysis of 24 (22,6 %) patients with uncommon sites of Crohn’s disease, identified in
the group of 106 patients in whom the diagnosis of Crohn’s disease was made during the period

from 1980-1990.

Key words: gastraointestinal diseases-diagnosis; Crohn disease

Introduction

Although terminal small bowel is the most
common site involved in Crohn’s disease, it can
affect any part of the gastrointestinal tract from
the mouth to anus."?3%> The esophagus, sto-
mach, duodenum and proximal small bowel are
rare localizations of Crohn’s disease with the
incidence of 0.5-7%.% 78

In 1950 Comfort et al.” reported on five
patients with granulomatous disease of the duo-
denum and small bowel.

Three years later Martin et al.!’ presented
two patients with Crohn’s disease of the sto-
mach. At the same time, in a number of
studies, patients with “regional esophagitis”
were reported.'!> 12

Considering a small number of patients with
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Crohn’s disease of the upper gastrointestinal
tract, and the importance of double contrast
examinations as diagnostic procedures (in
Crohn’s disease), the specific radiologic signs,
as well as the possibilities of radiologic diagno-
stic procedures in Crohn’s disease of the esoph-
agus, stomach, duodenum and proximal small
bowel are described in our study.

Patients and methods

From 1980-1990, the diagnosis of gastrointesti-
nal Crohn’s disease, using double contrast exa-
minations of the gastrointestinal tract, was
made in 106 patients at the Department of
Radiology Clinical Hospital Center Rebro.

Each patient underwent routine double con-
trast examination of the whole gastrointestinal
tract.

Barium meal and follow-through examina-
tions were obtained with 200ml barium given
orally. The large bowel was examined by double
contrast barium enema.
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The diagnosis of Crohn’s disease was made
on the basis of the characteristic radiologic
signs.

The early, non-stenotic stage of the disease
is characterized by aphthous ulcers as the ear-
liest radiologic signs, thickened folds, big ulcers
and cobblestoning.

The appearance of fibrosis and scarring in
the later stenotic stage results in progressive
obstruction of the esophages, stomach and/or
duodenum and proximal small bowel. Radiolo-
gic signs of Crohn’s disease are therefore the
same in the proximal as well as in the distal
parts of the gastrointestinal tract.

In 24 (22,6 %) patients we identified gastroin-
testinal Crohn’s disease in localizations
considered as rare.

Results

The distribution of patients with rare localiza-
tions of Crohn’s disease in the gastrointestinal
tract is presented in Table 1. All patients under-
went endoscopic examination and three of them

Table 1. Distribution of patients with rare localizations
of Crohn’s disease in the gastrointestinal tract.

Affected  Correctness

Rare No. of :
— . ileocecal of rtg

localizations patients . .

segment diagnosis
esophagus 3(12,5%) 2 2
stomach 4 (16,7 %) 4 3
duodenum 7(29,1 %) 7 7
jejunum 10 (41,7 %) 8 8
Total 24 (100%) 21(87.5%) 20(83,3%)

were surgically treated owing to the complica-
tions in the distal segments of the gastrointesti-
nal tract. In all our patients the pathohistologic
analysis confirmed Crohn’s disease.

In statistical analysis the standard error of
proportion calculated by formula

- VBT

equals to 0.0193. That means that the obtained
result is statistically important at a better level

than possible error of 95%. In +2, standard
errors (% 0.0386) are 95% of the results, and
in * 3, standard errors (* 0.0579) are 98 % of
possible results (i. e. between 16.8% and
28.4%).

Discussion

Double contrast examination of the gastrointe-
stinal tract offers significant possibilities in iden-
tifying early changes in the gastrointestinal tract
caused by Crohn’s disease.'® ' The relative
accuracy of the diagnosis of Crohn’s disease in
rare localizations by double contrast examina-
tion of the gastrointestinal tract is 83.3 % this
is encouraging, but also requires caution since
even though the radiologic signs of the disease
in the proximal segments of the gastrointestinal
tract are specific, in the final diagnostic conclu-
sion we must consider clinical symptoms as well

Figure 1. Crohn’s discasc of thc csophagus-edcmatous
folds with submocous ulcerations in the distal portion
of the esophagus.
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Figure 2. Thickened folds with aphthous ulcerations
of thc body and antral region of the stomach. The
duodenum is also affected.

as pathologic changes in the distal segments of
the gastrointestinal tract.

In most of our patients the terminal ileum
and/or large bowel are changed, which is evi-
dent from our statistically analysed results
(87.5%).

Among our three patients with Crohn’s di-
sease of the esophagus (Figure 1) we had certain
diagnostic problems with an 18 month old inf-
ant. In this patient at the site where the middle
third of the esophagus passes into the distal
third, narrowing of the lumen and a shallow
ulcer were found, so the radiologic diagnosis
was congenital structure. This could not be
evaluated endoscopically. The infant underwent
surgery and pathohistologic finding confirmed
granulomatous reaction. In other segments of
the gastrointestinal tract etiologically identical
changes were not found.

Crohn’s disease of the stomach (Figure 2) is
almost always confined to the antrum or antrum

and body,2’6’8’ 15 and often to the duodenum.? '®

In all our patients specific changes were found
in the medial part of the body of the stomach,
as well as in the antral region. In three patients
the duodenum was also involved.

In one patient in whom changes were confin-
ed only to the stomach the radiologic diagnosis
was carcinoma (Figure 3). The pathohistological
examination after surgery confirmed the diag-
nosis of Crohn’s disease.

This experience, as well as data from the
literature confirm the opinion that sometimes
it is almost impossible to differentiate scirrhous
carcinoma from gastric Crohn’s disease.

Differential diagnostic possibilities of roent-
genographic manifestations must include: corro-
sive gastritis, erosive gastritis, benign hyperpla-

sia!” lymphoma and other granulomatous disea-
2,6,8,10

ses.
According to Nelson,? changes which in con-
tinuity affect the central region, pilorus and

b

Figure 3. Stenotic phase of Crohn’s disease of the
stomach is difficult to differentiatc from scirrhous
carcinoma of the stomach.
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Figure 4. Crohn’s diseasc of the proximal jejunal loops.

proximal duodenum are similar to the condi-
tions of postoperative Billroth I — pseudopost
Billroth I, and if they are found in non-operated
patients they suggest granulomatods disease.

Crohn’s disease confined only to the duode-
num is more frequent that Crohn’s disease
confined only to the stomach.!®

Aphthous ulcers, which are one of the first
signs also in duodenal Crohn’s disease, are
more difficult to demonstrate than in the sto-
mach because of duodenal folds.!” In many
cases these ulcers may be identical to peptic
ulcers, but the presence of changes in the antral
region of the stomach and in the distal parts of
the duodenum will confirm the correct diagnos-
is. "

In the descending parts of the duodenum as
well as in other parts of the gastrointestinal
tract both ulcerations and oedematous folds
can be found. In later stages the narrowing of
the lumen, if present in the second or third part
of the duodenum, can result in megaduode-

num." As the narrowing of the lumen is asym-
metric in uninvolved segments the crypts and
pouches are frequently demonstrated and they
look like diverticula — pseudodiverticula.>-8

In differential diagnosis pancreatitis which
can occur in these patients most commonly
mimics the changes of regional enteritis.!®

Jejunal Crohn’s disease appears in 4-10 % of
the patients with characteristic changes of termi-
nal ileum?®"*?? which can also be seen from our
results (9.4 %). Characteristic radiologic signs
as thickened folds, ulcerations and narrowing
of the lumen are present. The separation of
rigid loops fixed to mesenteric border, leads to
the ballooning of the antimesenteric border.
This is seen in approximately 8 % of patients.

It is sometimes difficult to diagnose jejunal
Crohn’s disease correctly, especially when the
characteristic changes are not evident in the
terminal ileum. Inflammation of other ethiolo-
gy, metastases, lymphoma, carcinoid and me-
senteric processes can be manifested similarly.?

In our two patients who did not have specific
changes in the terminal ileum, malignant lym-
phoma was diagnosed. In the later stage of the
disease one of these patients underwent surgery
due to complications of Crohn’s disease. The
pathohistologic finding was Crohn’s disease.

In other patients, changes in the terminal
ileum specific for Crohn’s disease were detected
on follow-up examination.

Considering the above stated facts, we can
conclude that Crohn’s disease in rare localiza-
tions found in 24 (22%) patients is not so
rare.%"8

Statistical analysis of the obtained results
proved their significance, and therefore we be-
lieve that our findings can be regarded as
conclusive rather than accidental. This at the
same time confirms the part of the definition
of the disease according to which Crohn’s di-
sease affects the intestinal tract from the mouth
to anus.

References

1. Pryse-Davies J. Gastroduodenal Crohn’s discase.
J Clin Path 1964; 17: 90-4.



20

10.

els.

12.

13.

Frkovic M et al.

. Cohen W. N. Gastric involvement in Crohn’s

disease. AJR 1967; 101: 425-30.

. Roberts SM, Hamilton WW. Regional enteritis of

duodenum. Radiology 1966; 86: 881-5.

. Wise L, Kyriakos M, McCown A, Ballinger WF.

Crohn’s disease of duodenum. Am J Surg 1971;
121: 184-94.

. Thomson W, Cockrill H, Rice R. Regional ente-

ritis of the duodenum. AJR 1972; 123: 252-61.

. Fielding JF, Toye DKM, Beton DC Cooke WT.

Crohn’s disease of stomach and duodenum. Gut
1970; 11: 1001-6.

. Haggitt RC, Meissner WA. Crohn’s disease of

upper gastrointestinal tract. Am J Clin Path 1973;
59: 613-22.

. Nelson SW. Some interesting and unusual manife-

stations of Crohn’s. disease (regional enteritis) of
stomach, duodenum and small intestine. Rad The-
rapy and Nuclear Med 1969; 107: 86-101.

. Comfort MW, Weber HM, Baggenstoss AH,

Kiely WF. Nonspecific granulomatous inflamma-
tion of stomach and duodenum: its relation to
regional enteritis. Am J M Sc 1950; 220: 616-32.

Martin FRR, Carr RJ. Crohn’s disease involving
stomach. Brit M J 1953; 700-2.

Hefferson EW, Kepkay PH. Segmental esophagi-
tis, gastritis and enteritis. Gastroenterology 1954;
26: 83-8.

Li Volsi V, Javetzky A. Granulomatous esophagi-
tis. Gastroenterology 1973; 64: 313-9.

Stevenson GW, Laufer I. Duodenum. In Laufer
I ed. Double Contrast Gastrointestinal Radiology

14.

15.

16.

17.

18.

19.

20.

21-.

22.

23.

with Endoscopic Correlation. Philadelphia, WB
Saunders Company, 1979; 356-60.

Morson BC. The early histological lesion of
Crohn’s discase. Proc R Soc Med 1972; 65: 71-2.

Marshak RH, Maklausky D Kurzban JD, ct al.
Crohn’s disease of the stomach and duodenum.
Am J Gastroenterol 1982; 77: 340-3.

Legge DA, Carlson Hc, Judd ES. Roentgenologic
features of regional enteritis of the upper gastroin-
testinal tract. AJR 1970; 110: 355-60.

Pecrez CA, Dorfman RF. Benign lymphoid hyper-
plasia of the stomach and duodenum. Radiology
1966; 87: 505-10.

Farman J, Faegenburg D, Dallemand S, et al.
Crohn’s disease of the stomach: the “ram’s horn”
sign. AMJ 1975; 123: 242-51.

Levine MS. Crohn’s Disease of the Upper Ga-
strointestinal Tract. The Radiologic Clinics of
North America. Jan 1987; 25: 79-91.

Ariyena J, Wehlin L, Lindstrom CG, et al. Ga-
stroduodenal erosiones in Crohn’s disease. Ga-
strointestinal Radiology 1980; S: 121-5.

Goldber HI, Caruthers SB, Nelson JA, et al.
Radiographic findings of the national cooperative
Crohn’s disease study. Gastroenterology 1979; T7:
925-37.

Herlinger H. The small bowel enema and the
diagnosis of Crohn’s discase. Radiol Clin North
Am 1982; 20: 721-42.

Seth N. Glick. Crohn’s Diseasc of the Small
Intestine, Radiology of inflamatory Bowel Disea-
se. Radiologic Clinics of North America 1987; 25:
No 1.



Radiol Oncol 1993; 27: 21-6.

Pulsed-wave and color-doppler in the assessment of native
kidneys with urinary tract obstruction
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We measured average resistance indices (RI) in intrarenal arteries in 48 kidneys of 24 healthy

volunteers, without known renal impairment, and in 15 patients with unilateral urinary tract
obstruction, comparing indices in obstructed and contralateral unobstructed kidneys. Average RI in
kidneys of healthy volunteers was 0.59 * 0.03. Average RI in obstructed kidneys was 0.71 *+ (.04,
and in contralateral unobstructed kidneys 0.59 * 0.03. These findings confirm rise in the intrarenal
blood flow impedance in the pathologic state of renal obstruction.

Key words: renal artery-ultrasonography; ureteral obstruction

Introduction

Extensive research has been done in Doppler
evaluation of intrarenal blood flow in transplan-
ted kidneys. Normal values have been establis-
hed, and changes of Doppler indices described
in various pathologic states of transplanted kid-
neys.'* These pathological changes include fin-
dings of increased resistance indices (RI) and
pulsatility indices (PI) in ureteric obstruction of
transplanted kidney.> Correlation between
changes in the Doppler spectra and increased
intrarenal impedance has been confirmed expe-
rimentally, using microsphere embolization of
canine renal allografts. The correlation coeffi-
cient between blood flow estimated invasively
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and by Doppler was very good at 0.93.% There
are only few recent papers considering changes
in doppler spectra of intrarenal arteries in cases
of obstruction of the native kidneys, and data
are collected on a relatively small number of
patients. It has been reported that the obstruc-
tion of the native kidney produces an increased
impedance to blood flow and consequently, a
rise in the Doppler-sonographic resistance indi-
ces.”® We have assessed prospectively RI in
intrarenal arteries of twenty four healthy volun-
teers and fifteen patients with unilateral kidney
obstruction. The purpose of the study was to
evaluate the role of pulse-wave and color-Dop-
pler ultrasound in the assessment of obstructed
kidneys.

Materials and methods

Between January 1992 and December 1992 we
performed pulsed-wave and color-Doppler exa-
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mination of intrarenal arteries in 24 patients
without renal impairment. Some were studied
in the course of abdominal ultrasound examina-
tion performed for other reasons, whereas other
were volunteers; 12 were men, and 12-women,
their age ranging from 20 to 71 years with an
average age of 45.6 years.

We also studied 15 patients with unilateral
urinary tract obstruction, measuring RI from
the obstructed and contralateral unobstructed
kidneys. Seven patients were women, and eight
men, with an average age of 41.2 years, ranging
from 27 to 65 years. Unilateral urinary tract
obstruction was caused by neoplasms in two
patients (one transitional cell carcinoma of the
bladder and one ovarian cancer) and by ureteral
calculi in others. Ureteral calculi were mostly
situated at the vesioureteral junction, which
was determined by infusion urography. Ultraso-
nic examination was performed in 13 patients
prior to and in 2 patients secondary to intrave-
nous urography. Ultrasonic finding of renal
collecting system dilatation was shown in 14
patients, but reduction of parenchimal thickness
below 11mm was not found in any of these
patients. In one patient collecting system dilata-
tion was not remarkable ultrasonically, but a
stone was found in the ureter on urography.

Real time and color-Doppler examination
was performed with a 3.75-MHz transducer
(Radius CF machine, General Electric-CGR),
and a pulsed Doppler evaluation of segmental,
interlobar and arculate arteries was performed
in each patient. We performed at least two
measurements in consecutive waveforms in each
of three intrarenal arteries, on two different
sites inside the kidney, and calculated average
resistance indices for each kidney from all mea-
surements. We used the lowest wall-filter of
S0Hz and sample volume gate was 2-4 mm. RI
(peak systolic frequenca shift — lowest diastolic
frequency shift/peak systolic frequency shift)
was calculated by the computer after hand
positioning of callipers, and values were dis-
played on the screen.

Statistical analysis was performed by means
of oneway analysis of variance (ANOV) and
by desciptive statistical parameters. Statistical

testing was performed using standard PC pro-
gramme SPSS/PC +, and data base for patients
was created in the standard programme
DBASE 3 +. For graphical presentation of data
we have used standard Harvard Graphics PC
programme.

Results

The average RI in 48 kidneys of 24 examinees
without renal impairment was 0.59 (1SD =+
0.03). Minimal RI value in this group of exami-
nees was (.53, and maximal RI value was 0.67.

The average RI in 15 unilaterally obstructed
kidneys was 0.71 (1SD =% 0.04); range 0.62-
0.74. In 15 contralateral unobstructed kidneys
average RI was 0.59 (1SD % 0.03); range
0.54--0.66. (Figure 1).

One-way ANOV shows a significant diffe-
rence in the values of RI in the groups of
obstructed kidneys vs. contralateral nonobstruc-
ted kidneys (F-ratio = 98.99; p<0.01), and in
the groups of normal kidneys vs. obstructed
kidneys (F-ratio = 121.56; p <0.01). There, is
no statistical significance between RI values in
the groups of normal kidneys vs. nonobstructed
contralateral kidneys.

Among 15 unilaterally obstructed kidneys, in
5 kidneys (33.3 %) average intrarenal RI was
<0.7. Maximal RI in the group of obstructed
kidneys was 0.74.

It is important to observe that in all obstruc-
ted kidneys RI values were higher in compari-
son with contralateral unobstructed kidneys.
The histogram showing RI values in obstructed
and nonobstructed kidneys of all patients is
presented in Figure 2.

However, the observed differences in values
were very variable and elevation of RI in obs-
tructed kidneys was ranging from 10.3% to
37.0% of values of nonobstructed kidneys.
Figure 3 shows a B-mode image of renal pelvi-
ceal dilatation and doppler spectrum obtained
in the interlobar artery of that kidney, with
only slightly elevated RI in comparison with
the contralateral unobstructed kidney. The
spectrum from interlobar artery of the contrala-
teral kidney is shown in Figure 4.
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Discussion

The role of B-mode ultrasonic imaging in pa-
tients with acute renal colicky pain is limited
to determination of pelvicocaliceal dilatation,
because it is usually impossible to visualise
calculi inside the ureter. Employment of Color-
Doppler has enabled us to differentiate easily
minor collecting system dilatations from renal
vasculature, and pulse-wave Doppler studies
have been performed extensively in transplan-
ted kidney imaging. It has been reported that
differentiation between ureteric obstruction and
non-obstructed dilatation in transplanted kid-
neys was possible by pulse-wave Doppler,’
which could make it possible to avoid invasive
interventional studies, usually necessary in or-
der to differentiate between these two condi-
tions, since B-mode ultrasound is known to

Figure 3. B-mode ultrasonic image of mild to moderate
pelviceal dilatation without reduction of renal paren-
chymal thickness and Doppler spectrum from interlo-
bar artery of the same kidney with RI value of 0.62.
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have false-positve results of examinations for
obstruction.” 111 However, it is necessary to
rembember that the elevation of Dopler-sono-
graphic indices is not specific for obstruction,
since it is commonly found in acute rejection
(especially acute vascular rejection) and some-
times in acute tubular necrosis.

There are very few studies dealing with ele-
vation of RI in native obstructed kidneys. Platt
has reported the obstruction of native kidneys
as a cause of increased impedance to the blood
flow, and he considers RI measurement in
intrarenal arteries as useful additional evalua-
tion tool in differentiation of the true obstruc-
tion from the nonobstructive dilatation of the
renal collecting system (7). Gottlieb has repor-
ted substantial elevation of resistance indices in
four obstructed kidneys, in comparison with
contralateral unobstructed kidneys and normal
controls.® In all four patients Doppler was
preceded by intravenous urography and authors
speculated about the possibility of osmotic diu-
resis following intravenous contrast application
affecting RI by alternating blood flow to the
kidney. Conversely, we performed ultrasonic
examination prior to urography in most of our
patients with ureteric obstruction, and B-mode
ultrasonic and Doppler findings have initiated
further imaging. The fact that we have found
substantially lower average resistance indices in
obstructed kidneys in comparison with previou-
sly reported studies indicated that there might
be a certain role in the intravenous contrast
application affecting the blood flow impedance.
In addition, our patients had no reduction of
renal parenchymal thickness, implying lack of
major functional changes caused by obstruction,
which could also perhaps explain lower values
of RI found in our study. We have also exami-
ned arcuate and segmental intrarenal arteries
blood flow spectral waveforms, in addition to
arcuate or interlobar arteries studied solely in
pervious studies. Therefore, we believe that we
have obtained more precise assessment of intra-
renal blood flow impedance in normal and
obstructed native kidneys.

Real-time, ultrasound determined mild, mo-
derate or severe pelveocalyceal dilatation in 14

of 15 kidneys with acute obstruction. In one
patient with renal colicky pain the ultrasonic
finding of kidney collecting system dilatation
was not remarkable, although a stone was visua-
lised in the ureter on infusion urography. In
this kidney RI was also slightly elevated, indi-
cating that this elevation might precede collec-
ting system dilatation. More patients should be
studied to assess whether it is the real cause of
events in acute obstruction.

The mechanism of elevation of RI and PI in
obstruction is not known, but it might be the
result of an inreased interstitial pressure in the
kidney, caused by urinary tract obstruction.
Additionally, prolonged ureteral occlusion pro-
duces an increase in renal weight from edema,
as shown in experimental studies on dogs.'%1?

The possible limitations of our study include
relatively small number of patients, too small
to define a threshold RI value for renal obstruc-
tion. Unlike previous studies, we have shown
that values of RI<0.70 do not exclude renal
obstruction, since a third of our patients had
RI below 0.70. We believe that the comparison
of RI in the obstructed and contralateral non-
obstructed kidneys is much more valuable for
diagnosis of urinary tract obstruction, since we
have found in all patients that values of RI in
obstructed kidneys were higher for more than
10% in comparison with nonobstructed kid-
neys.

It should be kept in mind that pathologic
processes other than obstruction may cause an
elevation of RI, and that Doppler findings have
to be assessed together with other imaging
modalities and clinical data. Also, patients with
partial obstruction may show values of Doppler
indices that overlap with values in kidneys of
healthy patients. The intrarenal arteries of nor-
mal native kidneys have a characteristic Dop-
pler spectral waveform, with continuous ante-
grade, relatively high diastolic flow, spectral
broadening and clearly definable normal range
of resistive and pulsatility indices. Significant
elevation of RI in acutely obstructed native
kidneys in comparison with nonobstructed con-
tralateral and normal native kidneys, although
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representing an unspecific finding, indicates
that it is useful to introduce Doppler examina-
tions of intrarenal arteries in the course of
diagnostic work-up in cases of renal colicky
pain and in cases of ultrasonically visible or
suspected pelvic or pelveocalyceal dilatation,
even prior to proceeding to intravenous uro-
graphy. Since normal RI strongly speaks against
obstruction, color-Doppler is very useful in
cases of suspected pelveocalyceal dilatation with
normal RI for imaging renal sinus vasculature,
that might mimic pelviectasis.
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Contribution to the treatment of lymphoceles after renal
transplantation
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Lymphocele is one of the surgical complications following renal transplantation, which requires
immediate diagnosis and treatment. In the period between 1972 520 renal transplantations were done,
at the Clinic of Surgery KBC Rijeka (loc. Susak). Lyphoceles were diagnosed in 17 (3.2 %) patients.
Percutaneous drainage with instillation of povidone-iodine in 10 (58 %) patients, or tetracycline in
1 (6 %) patients — as sclerozating devices — and percutaneous aspiration in 3 (18 %) patients were
used as therapeutic procedures. All procedures have been conducted under ultrasound guidance,
which was also used in the follow up. Surgical intervention was necessary in 3 (18 %) patients. The
authors — presenting theirs results in correlation with those from literature — emphasized significance
of ultrasound in the diagnosis, treatment and follow up of lymphoceles after renal transplantation.

Key words: kidney transplantation-adverse effects; lymphocele-therapy

Introduction confirmed the presence of lymphatic collection.
Lymphoceles, which rise in nearly 3% of pa-

The retroperitoneal area, surrounded with iliac tients with transplanted kidney, are commonly

blood vessels, is filled with lymphatic vessels.
Lymphocele is a known surgical complication
which occurs most frequently after pelvic or
retroperitoneal lymphadenectomy and renal
transplantation.

Surgery in this area demands precise tying of
lymphatic vessels to prevent lymph secretion
into the operative field. A comparison of crea-
tinine levels in serum, urine and drainage fluid
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diagnosed within few weeks after transplanta-
tion.! Lymphoceles could produce infection or
compression on pyelocaliceal system (Firuge 1)
with progressive regression of transplant fun-
ction.?

Precise diagnosis is provided by ultrasound
examination. On sonolaminograms lymphocele
is shown as an anechoic or hypoechoic focal
lesion with occasional septa and internal
echoes® (Figure 2). Ultrasonically guided percu-
taneous aspiration punction drainage with instil-
lation of povidone-iodine or tetracycline, omen-
toplastic or marsupialization are methods used
in the treatment of lymphoceles.*
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Figure 1. Semioblique linear scan of the kidney trans-
plant (t) with a voluminous lymphocele (1).

Methods and results

From 1972. to 1992., 520 kidney transplantation
(311 from living donor, 219 cadeveric) had
been done at the Clinic for Surgery of KBC
Rijeka (loc. Susak). Lymphoceles were diagno-
sed in 17 (3.2%) patients, nine (56.7%) of
these in cadaveric transplants and eight

Figure 2. Oblique linear scan of the Kidney transplant
(t) with a dilatated ureter (u) and pyelocaliceal system
compressed with lymphocele near lower pole (1).

(43.3 %) in living donor transplants. The num-
ber of diagnosed lymphoceles corresponded to
those in the recent literature (Table 1).

Ultrasound as a diagnostic method was intro-
duced in our Clinic in 1975. Several types of
ultrasound equipment were used: “Fischer-Em-
sonic”, “Bruel and Kjaer-Model 1840, “Aloka
SSD 220 LS” and “Hitachi EUB 5157, with
sector and linear probe of 3.5 and SMHz. The
size of lymphoceles ranged from 3 X2cm of
those with different localization, to those which
involved whole kidney. Simple lymphoceles
were prevalent; only in 3 (17 %) patients were
they septate (Table 2).

Percutaneous drainage with povidone-iodine
or tetracycline sclerosation and percutaneous
aspiration — both under ultrasound guidance -
or surgery were used as therapeutic methods
(Table 3). Percutaneous drainage with sclerosa-
tion was performed in the following way: the
patient lied in the supine position. Sterilization
and confining of the operative field were done
with standard solution and sterile compresses.

Table 1. Comparison of posttransplant lymphoccles
diagnosed by different authors.

Authors # trans- Lymphoceles
plantation

Moukarzel and all. 1000 - 14 (1.4 %)

Meyers 132 4(3.03%)

Calahorra and all. 107 8(7.4%)

KBC Rijeka/lok. SuSak 520 17 (3.2%)

Table 2. Localization of lymphoceles in correlation
with transplant.

Upper pole 4 (23%)
Lower pole 7 (41%)
Anterior side 3 (17%)
Arround transplant 3 (17%)
Total 17 (100 %)

Table 3. Methods used in the treatment of lymphoce-
les.

Percutaneous drainage + instillation

of povidone-iodide 10 (58 %)
Percutancous drainage -+ instillation

of tetracycline 1 (6%)
Percutancous aspiration 3 (18%)
Surgical treatment 3 (18%)
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The best position was fixed with a sterilized
ultrasound probe. A skin incision (2-3 mm) was
done under a local anesthesia. The lymphocele
was set in the position which corresponded to
the puncture-line of the probe (Figure 3). An
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Figure 3. Lincar scan of lower part of the kidney
transplant (t) with lymphocele () prepared for punctu-
re.
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Figure 4. Lincar scan of the same lymphocele during
instillation of povidone-iodine. Light hyperechoic arca
(arrows) corresponds to the needle top surrounded
with povidone-iodide.

aspiration was done through a 22 gauge needle,
which followed the puncture line; the procedure
started with aspiration, and after that, through
the same needle, povidone-iodine or tetracyc-
line was instilled (Figure 4). The initial result
of sclerosation was seen half an hour after the
instillation (Figure 5). The complete sclerosa-
tion was folloved by a regular ultrasound exami-
nation.

Complications after treatment — febrility, epi-
didymitis or recurrence — were found in 4
(21 %) patients (Table 4).

Discussion

Ultrasound is the most common diagnostic me-
thod used for diagnosing lymphoceles after a
renal transplantation. Koizumi et al.®> described
a scintigraphic finding of lymphocele after Tc99

Figure 5. Lincar scan of the same lymphocele (1) in
the lower part of transplant (t), half an hour after
instillation of povidone-iodine, showing partial sclero-
zation.

Table 4. Complications after the treatment of lympho-
celes.

Febrility 1 (5%)
Epididymitis 1 (5%)
Recurrence 2 (11%)
Total 4 (21%)
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application in patients with postoperative com-
plications after a renal transplantation. Perire-
nal photon insufficiation was shown. Lympho-
celes are usually discovered within 6 weeks
after the transplantation. Thompson and Neale®
described a patient with posttransplantation
lymphocele discovered 8 years after transplanta-
tion. Schuraritzky et al.” showed their own
experience with 13 aspiration punctions of lym-
phoceles with 9 (63 %) recurrences. Percuta-
neous drainage was done in 29 patients. In 16
(55%) no further therapy was necessary. In 8
patients recurrence was treated by marsupializa-
tion, whereas the percutaneous drainage was
repeated in 5 patients. Fibrous glue (5ml) was
installed in 8 cases. Complications, e.g. infec-
tion, were found in 5 patients. Moukarzel et
al. suggested marsupialization and omentopla-
stica as the method of choice in voluminous
lymphoceles. Calahora et al.? considered percu-
taneous interventions in peritransplant collec-
tions as a definitive treatment methods. Gilli-
land et al.!” reported that percutaneous treatm
ent of 9 lymphoceles with povidone-iodine in-
stillation was 89 % successful.

At the Clinic for Surgery, KBC Rijeka (loc.
Susak), 520 kidney transplantations were done
in a twenty-year period. Lymphoceles were
diagnosed in 17 (3.2 %) patients. Fourteen ul-
trasonically guided interventions (11 percuta-
neous drainages with instillation and 3 percuta-
neous aspirations) and three surgical interven-
tions were performed. Morbidity and mortality
in patient with a kidney transplant were decrea-
sed after the use of percutaneous treatment.
Percutaneous aspiration and drainage with in-

stillation of povidone-iodine or tetracycline pro-
ved to be successful, and the authors recom-
mend it as a method of choice in the early
treatment of lymphoceles.
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Renal blood flow measurement from first pass time-activity
curves in patients undergoing routine bone scintigraphy
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We measured renal blood flow (RBF) as a fraction of cardiac output (CO) by using Tc 99-m
methylene diphosphonate (Tc-99m MDP) in 41 patients undergoing routine bone scintigraphy for
a variety of indications. All patients were without evidence of renal disease. Twenty-nine left kidneys
were normal in size and shape with a mean RBF/CO value 10.6 % * 2.2. Twenty-seven normal
right kidneys had a mean RBF/CO value 9.8% =+ 1.9. Twenty-one patients were with both kidneys
of normal appearance, with a mean RBF/CO value 20.9 % * 3.4 for both respectively. The arterial
regions of interest (ROIs) were generated from the right lung, left ventricle (LV) and upper abdominal
aorta. A mean RBFI/CO value calculated from right lung ROI was consistently less than that obtained
from LV, with a mean ratio of 0.86 * 0.11. A mean ratio between RBF/CO values from aorta and
LV was 1.05 £ 0.13. Our results closely agree with those of other authors, so we have concluded
that this method could be very useful in clinical practice, whenever the estimation of renal blood
flow is needed.

Key words: bone diseases-radionuclide imaging; renal circulation; blood flow velocity

Introduction

It is well known that renal blood flow (RBF),
differential renal function and even renal ana-
tomy may be evaluated with Tc-99m methylene
diphosponate (Tc-99m MDP) in patients refer-
red for routine bone scintigraphy.!" 2 In such
patients RBF and renal function are often im-
paired.?

A. M. Peters and colleagues described a
method for measuring organ blood flow as a
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percentage of cardiac output (CO) from the
first pass time/activity curves obtained from
regions of interest (ROIs) over the organ, and
from arterial ROIs. The method determines
the count rate that would be recorded over the
organ if the tracer behaved like radiolabelled
microspheres, and was totally trapped in the
organ vascular bed on the first pass.> This
technique has been used in several investiga-
tions such as renal transplant rejection,® renal
artery  stenosis,’ and  cyclosporin  ne-
phrotoxicity.®

The aim of this paper is to evaluate this
method in patients undergoing routine bone
scintigraphy, and to compare RBF/CO values
based on the right lung ROI, left ventricle ROI



32 Hui¢ D et al.

and aorta ROI. We also compared the perfu-
sion renal images and RBF/CO values with the
static renal images obtained during bone scinti-
graphy.

Patients and methods

We examined 41 patients (21 females, 20 males;
mean age 55) referred to our department for
routine bone scintigraphy. Thirty of these were
referred for suspected bone metastases, five for
suspected osteomyelitis, three with arthritis and
three for possible sacroiliitis. All patients were
without evidence of renal disease. A majority
of kidneys (N =56) appeared normal in size
and shape on summed perfusion scintigram.
The other kidneys were smaller and poorly
visible (N =26).

The dose of Tc-99m methylene diphosponate
(Tc-99m MDP, activity of 550 MBq) was injec-
ted rapidly as a compact bolus. After injection,
data were acquired at 1s per frame for 60s.
Patients were placed in supine position and the
gamma camera was positioned posteriorly over
the upper abdomen and lower chest. Data were
stored on digital computer for later analysis.
Pre- and post-dose syringe counts were measu-
red on collimated gamma camera face as a 10
second static images for measuring net injected
dose. Growing syringe activities in a range from
37 MBq to 800 MBq were measured for a
dead-time correction. A curve of the measured
versus true count rate which is typical for
paralizable counting systems was obtained. By
iterative method we estimated true count rates
based upon measured and a dead time parame-
ter, determined by nonlinear regression (Figu-
rel).

Lateral views were made for depth correction
(the distance between the posterior abdominal
wall and the center of the kidney was marked)
during bone scintigraphy, about 3 hours after
injection. The obtained distance (x) was later
used as depth correction factor.

Data analysis was performed by using curves
obtained over the right lung, left ventricle,
abdominal aorta and kidneys (Figure 2). RBF

as a fraction of CO was finally calculated form
the folloving formula:* *

RBF gk A
CO ~ ga D DCF x 100

Where RBF/CO = RBF as a percentage of CO;
gk = maximum upslope of renal curve; ga = ma-
ximum upslope of integrated aortic curve;
A = plateau of integrated aortic curve (cts/sec);
D = net injected dose; DCF = depth correction
factor (e"), u=Tc- soft tissue linear attenua-
tion coefficient (0.153cm™).

A final RBF/CO value was expressed as an
average value of there estimates from three
arterial ROIs. RBF/CO values obtained on the
lung ROI and aorta ROI curves from all 82
kidneys, were then expressed in the correspond-
ing ratio for the LV curves. Values are express-
ed as a mean value * standard deviation.
Statistical analysis was performed by using t-
test.

Results

The total of 82 kidneys were analysed and
RBF/CO values calculated. Twenty-seven right
kidneys and 29 left kidneys were normal in size
and shape with the mean values of RBF/CO
9.8% * 1.9 and 10.6 % =* 2.2. Poorly appeared
and small kidneys (14 right and 12 left) had
average values of RBF/CO 52% + 1.5 and
5.6 % = 1.3 respectively. The differences bet-
ween right and left kidneys were not significant
(p>0.05). Twenty one subjects were without
evidence of any renal disease, with both normal
kidneys. A mean RBF/CO value for both kid-
neys was 20.9% = 3.4.

RBF obtained on the right lung ROI was less
than that obtained on the LV ROIs, with a
mean ratio of 0.86 + (.11, thus being significan-
tly different (p<0.001). RBF based on the
abdominal aorta was greater than that obtained
on the LV ROI, with the mean ratio of 1.05
+ 0.13, which is also significantly different (p
< 0.01). The delayed renal images correspond-
ed well with the RBF/CO values and early renal
images in 75 (91%) kidneys. Seven kidneys
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(9%) appeared normal during bone scintigra-
phy, but their RBF/CO values were low.

Discussion

Our results with 99m Tc-MDP confirmed the
postulate that noninvasive measurement of or-
gan blood flow which is based on the principle
of fractionation of cardiac output is applicable
with any recirculating gamma emitting tracer.®

In our investigation, the mean RBF/CO value
from the normal left kidney was greater than
the value obtained from the normal right kid-
ney, but not significantly (p>0.05). A. M.
Peters et al. obtained RBF/CO value for the
normal left kidney 10.4% =+ 1.2 and 11.4 +
1.3 by using Tc-99m DTPA in two separate
papers. RBF/CO value for the normal right
kidney was 9.0% * 1.1 and 9.9% = 1.1. The

difference between left and right kidneys was
significant, probably resulting from splenic
overlap.* 7 The splenic inflow appears early
and sometimes it is very difficult to distinguish
the left kidney margin from the splenic margin.
In the study performed with Tc-99m Mag3 the
RBF/CO the values were similar (right kidney
8.5% =+ 1.1; left kidney 9.7% =+ 0.8; both
normal kidneys 18.3% =+ 1.5).°

We obtained a similar difference between the
RBF values based on lung, LV, and aorta ROIs
like Bell and Peters, but our lung/ LV ratio was
smaller. They report lung/LV ratio 0.94 * 0.14;
(p < 0.001), and aorta/LV ratio 1.05 % 0.18;
(p < 0.01).2 We did not correct the LV curve
for the lung activity because that procedure
decreases statistical accuracy and it is probably
the reason for our lower value.!

It is important to say that the lung time-acti-
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vity curves were very easy to fit and gave the
cleanest curves (relatively later appearance of
re-circulation). The LV curve is contaminated
by activity in the left base of the lung while the
aortic curve is often contaminated by the acti-
vity from the inferior vena cava. So in the case
that the LV and aortic curves are too noisy,
RBEF value from lung curve should be multiplied
by factor 1.16 (1/0.86) and 1.22 (1.05/0.86) to
get a correct LV and aortic RBF/CO value,
respectively.

It is really surprising that even 26 (32%)
kidneys were poorly displayed, with low RBF/
CO values in patients without evidence of renal
disease. The reasonable explanations could be
patients’ age, primary disease and side effects
of therapy.

The simplicity of the procedure and results
in physiological units render this method useful
in clinical practice, and it could be useful in
patients undergoing routine bone scintigraphy
if they are under suspicion of poor renal blood
flow.

It is possible to get indirect information about
RBF from static renal images obtained during
bone scintigraphy. In such evaluation one should
be very careful with respect fo the fact that
seven normal appearing kidneys had low RBF/
CO values in our investigation.
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To the problem of second primary tumor in long-term survivors
of small-cell lung cancer

Miha Debevec

Institute of Oncology, Ljubljana, Slovenia

Two cases of second primary tumor (SPT) of the lung after multimodality treatment of small-cell
lung cancer (SCLC) are presented. In both of them non small-cell lung cancer (NSCLC) was stated.

The frequency of lung SPT is discussed.

Key words: lung neoplasms; carcinoma, non-small cell lung; neoplasms, second primary

Introduction

Warren and Gates!' stated that a cancer patient
may be “cancer prone” and tends to develop
new primary cancer more frequently than do
patients their first cancer. On the other side,
the cases of multiple primary carcinomas in the
same region and elsewhere in the body are
becoming increasingly common.

Current multimodality approaches to the ma-
nagement of patients with small-cell lung cancer
(SCLC) improved their survival rates. With an
improved potential for care and accrual of
long-term survivors of SCLC, the adverse effect
of chemo- and radiotherapy, and a higher inci-
dence of second primary tumors (SCT) have
become apparent.

In the article two cases of SCLC patients are
presented; in one of them SPT was metachro-
nous non small-cell lung cancer (NSCLC), and
in another patient it was probably synchronous
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double lung cancer. The problem of frequency
of SPT of the lung is discussed.

Case No. 1

A 68-year old male patient (Pat. rec. # 6718/82)
was operated on for a 2-cm peripheral SCLC
of the upper left lobe in September 1982. The
stage of tumor was pT{NoM,. Postoperatively,
seven applications of chemotherapy (cyclophos-
phamide, vinblastine, methotrexate, 5-fluoro-
uracil) were performed. In September 1988,
tumorous infiltration of the left hilus was evi-
dent on chest x-ray. In December 1988, bron-
choscopy was performed: there were signs of
lower left bronchial tumor and large-cell carci-
noma confirmed. The patient died in December
1990 due to progression of lung cancer and liver
metastases, i. €. 99 months after surgery for

small-cell carcinoma, and 27 months after the
diagnosis of large-cell carcinoma.

Case No. 2

In May 1989, a 65-year old male patient (Pat.
rec. # 2195/89) presented with small cell carci-
noma of the lower right robe (Figure 1). Clinical
stage of the tumor was cT,N,M, (limited disea-
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Figure 1.

se). After six applications of chemotherapy
(cyclophosphamide, doxorubicin, vincristine)
radiation therapy with TD 45 Gy (2.5 Gy daily,
split course regimen) was performed. On bron-
choscopy in February 1990 there were no more
signs of bronchial tumor, but brushing of the
right lower lobe showed cells of large cell
carcinoma, whereas chest x-ray was unsuspi-
cious (Figure 2). The patient was observed, and
in January 1993 bronchoscopy was performed
because of a progressing tumor of the left hilus,
which revealed large-cell carcinoma in the api-
cal segment of the lower left bronchus. In the
right bronchial tree there were no signs of

B

Figure 2.

tumor (Figure 3). So, the cytological diagnosis
of NSCLC was established 9 months after diag-
nosis of SCLC.

Discussion

The lung is one of the organs in which multiple
primary cancers occur very often. Moreover,
the lung is the most common site in patients
with double cancer.?

Improved survival of SCLC patients after
therapy results in an increased number of SPT
cases. Criteria for the differentation of new
lung lesion as SPT are: 1) different histological
type, 2) different lobe, and 3) time interval of
at least two® or three* years.

Sagman et al.® found 30 SPT in 800 SCLC
patients — in 6 of them the SPT was NSCLC,
and suggested that increased predisposition to
SPT may be attributed to secondary effects of
multimodality treatment and biological conside-
rations although 2/6 SPT were classified as
synchronous, i. e. SPT developed within 1 year.

Heyne et al.® estimated 14 SPT in 446 patients
with SCLC, 6 of them NSCLC, and considered
long-term survivors of SCLC as excellent candi-
dates for chemoprevention trials.

Osterlind et al.” reported 13 SPT among 72
SCLC long-term survivors; 5/13 were NSCLC.

Souhami and Law® found only 8 SPT in 217
two-year survivors with SCLC; 1/8 was NSCLC.

UL

Figure 3.
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Case No. 1 is undoubtedly a secondary pri-
mary NSCLC after successful treatment for
SCLC: different histology, different lobe, and
more than 3-year interval between the appea-
rance of both tumors.

Case No. 2: it would have corresponded to
these criteria too, had there not been bronchos-
copy performed 9 months after the diagnosis of
SCLC. Although NSCLC cells were taken by
brushing biopsy from the right site, probably
they arise from the tumor of the left lower lobe
verified 3 years later. Therefore, this case is
most probably synchronous double primary
lung tumor. Regarding the doubling time of
lung cancer, Marmorschtein et al.? consider all
lung tumors. found within 3 years as synchro-
nous. So, we could not regard Case No. 2 as
SPT due to chemo- and radiotherapy for SCLC.
Accordingly, the relative risk of development
of NSCLC as SPT, calculated in patients before
three years from diagnosis of SCLC,>%7 seems
to be exaggerated.
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The rate of natural Kkiller cells and their cytotoxic activity in
patients with advanced pharyngeal and laryngeal cancer

Lojze Smid, M Zargi, B Rok, A Zupevc, V Kotnik, A Than, M Rode

University Department of Otorhinolaryngology and Cervicofacial Surgery, Clinical Center
Ljubljana, Slovenia

The activity of natural killer (NK) cells was assessed In 46 patients with previously untreated advanced
squamous cell carcinoma of the head and neck region. The mean NK cell activity of these patients
was lower than that observed in a group of 32 age-matched controls (62.5 vs 90), however, the
difference was not statistically significant. Patients with regional metastases that grew through the
lymph node capsule and those with primary tumor directly invading the surrounding tissue had
significantly lower values of NK cell activity than patients with locoregionally controlled tumors

(p = 0.02).
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Introduction

The role of natural killer (NK) cells in patients
with malignomas of the head and neck has not
been fully explained yet. Many facts support
their possible influence in the destruction of
circulating tumor cells,! and some authors be-
lieve that a decreased cytotoxic activity (CA)
of these cells attributes to the appearance of
distant metastases.”> The latter observation
seems to be of particular importance and inte-
rest in the case of patients with head and neck
tumors, as such indicators of the probability of
distant metastatic spread would be very helpful
for correct treatment selection.
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In our prospective study we were determining
the number of NK cells and their CA in the
peripheral blood of patients with advanced la-
ryngeal and pharyngeal cancer, in order to
asses their possible relevance for prognosing
the course of disease.

Methods

The study was carried out in 46 patients, 40-81
years of age, with previously untreated and
histologically confirmed advanced carcinoma of
the pharynx and larynx. The disease was classi-
fied as stage 3 or 4 in all patients.® In 23 of
them the site of origin was the oropharynx, in
15 hypopharynx and in 8 larynx. The prevailing
histologic type was poorly differentiated or non-
keratinizing planocellular carcinoma (37 pa-
tients), whereas well differentiated keratinizing
planocellular carcinoma was established in 9
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cases. Twenty-two patients were treated by
radiotherapy, 20 were operated on — of these
18 also received postoperative irradiation, and
4 patients were treated by a combined radio-
and chemotherapy.

The control group consisted of 32 patients
admitted to the University Department of Oto-
rhinolaryngology and Cervicofacial Surgery be-
cause of some other, non-malignant diseases;
the controls were matched to the studied cancer
patients by age and sex.

CA of NK cells was determined by means of
K 562 tumor cell killing test. These cells were
mixed with lymphocytes isolated from the peri-
pheral blood of patients with laryngeal and
pharyngeal cancer. After 4-hour incubation,
the rate of killed target cells was evaluated, and
calculated in lithic units, where their higher
value was associated with a higher K 562 tumor
cell killing potential of NK cells.

Results and discussion

In patients with advanced cancer NK activity is
usually depressed.””!! Also in our patients, the
average CA of NK cells was lower than that
observed in the control group (62.5 vs 90),
though the difference between both groups was
not statistically significant. The average rate of
NK cells in patients with laryngeal and pharyn-
geal cancer was 16.1 %, being lower from that
in the control group, though the difference
between both groups was not statistically signi-
ficant.

Comparison of the average rates of NK cell
counts and their cytotoxic activity by tumor site
and histologic type did not show statistically
significant differences, and neither confirmed a
correlation between the average rate of these
cells and their CA. Similarly, data from single-
cell cytotoxicity assays suggest that the defect
rests in the activity and not in the number of
NK cells.

Since our investigation was aimed to asses a
possible prognostic relevance of NK cells, and
since in patients with laryngeal and pharyngeal
cancer the best indicator of the probability of

distant dissemination is known to be local and
regional tumor spread,> ' our analysis of the
results was centred particularly on these issues.
The available literary data on the CA of NK
cells in patients with head and neck carcinomas
are relatively scarce. There are, however, even
less reports on the role and significance of CA
of these cells for the appearance of local meta-
stases. Cortesina et al.'® report a decreased CA
of NK cells in advanced head and neck cancers.
Pross and Baines’ established a decreased CA
in patients with metastases in comparison with
cases without regional tumor dissemination.
Schantz and coworkers,!” however, found an
increased CA of NK cells in patients with local
or regional tumor invasion of the surrounding
tissue.

In our study, the average CA of NK cells in
patients with regional metastases in N3 and N2
was found to be significantly lower than that in
the control group (p = 0.04 and 0.05 respective-
ly), whereas in patients with NO and N1 no
statistically significant difference could be esta-
blished (Figure 1). The extent of local dissemi-
nation (control group — NO-N1-N2-N3 was in
correlation with the values of average CA in
individual groups: thus, a 5% risk was associa-
ted with negative correlation (KK = -0.274).

The comparison of NK cell rates and their
CA in the group of patients with local or
regional spread, and those without evidence of
dissemination revealed interesting differences.
In the cases when tumor did not show evidence
of local or regional invasion into the surround-
ing tissues the rate of NK cells was on average
lower than that in the group with local infiltra-
tion (13.5 vs 18.2), though the difference was
not statistically significant (p = 0.08). An ave-
rage CA of NK cells in the group of patients
with local tumor invasion (39) was significantly
lower than the relevant values in the control
group (90) (p = 0.01), and borderline signifi-
cantly lower than in patients without local infil-
tration (73) (p = 0.07) (Figure 2). Also, an
average CA in the group of patients with regio-
nal invasion (44) was significantly lower than
that in the control group (90) (p = 0.02) and
borderline significantly lower than in the group
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without regional invasion (75) (p = 0.07) (Fi-
gure 3). The difference is apparent also in the
group of operated patients in whom the remo-
ved lymph nodes were histologically examined.

When the average CA in the group without
locoregional invasion into the surrounding tis-
sues was compared with that found in the group
with locally and regionally infiltrating tumor
the difference was statistically significant
(p = 0.02) (Figure 4). These findings can be
presented from yet another aspect: in only one
of 18 patients without evidence of locoregional
invasion CA was lower than 30 lithic units (LU)
(5.5%). On the other hand, in the group of 28
patients with tumor invasion into the surroun-
ding tissues CA was below 30 LE in as many
as 17 patients (61 %). Therefore CA lower than
30 LE could be considered as unfavourable
prognostic sign.

Conclusion

The findings of our investigation indirectly sup-
port the hypothesis that in patients with laryn-
geal and pharyngeal cancer the course of di-
sease in reflected in the CA level of NK cells.

Nevertheless, it should be kept in mind that
our results are only preliminary, and therefore
their final evaluation would require further
follow up of the patients. Only in this way the
hypothetical correlation between the CA of NK
cells and prognosis of the disease could be
confirmed.
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Effects of irradiation and THP-Adriamycin on the proteinase
activity profiles in cultured V79 cells
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In the present work the changes of the activities of three types of proteinases (aspartic, cystein and
neutral) in proliferative Chinese hamster lung fibroblasts (V79), treated by gamma irradiation or by
the cytostatic agent 4-0-tetrahydropyranil (THP) Adriamycin, were followed. Our results show, that
the activities of different enzymes tested, were changed by each of the two treatments in a different way.

Key words: fibroblasts; radiation effects; dexorubicin; peptide peptidohydrolases

Introduction

Proteolytic enzymes are essential in the cell
metabolism and physiology, but they are also
of crucial importance in processes involved in
cellular proliferation kinetics and cell death.!:?
They are an important part of gene regulation
processes.3 Their activity therefore, if measured
when cells are in various physiological states or
if they are exposed to damaging agents, may
provide certain evidence about some molecular
events occurring in the cells under particular
circumstances.

In our previous papers we presented results
indicating a correlation between the activity of
intracellular proteinases and irradiation® and
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about proteinases influencing the repair of po-
tentially lethal damage.>®

In this work we present some changes of the
activities of three types of proteinases (aspartic,
cystein and neutral) in proliferating Chinese
hamster lung fibroblasts (V79), treated by
gamma irradiation or by the cytostatic agent
4-0-tetrahydropyranil (THP) Adriamycin. The
results show pronounced changes in the activi-
ties of neutral and cystein proteinases following
irradiation, and changes in the activity of acid
proteinases which are different and related to
the particular agent. They also suggest their
involvment in repair processes.

Materials and methods

Cell cultures and experimental procedure

Chinese hamster lung fibroblasts (V79), were
cultured as monolayers in Eagle’s minimal es-
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sential medium, supplemented with 10 % calf
serum. Cell cultures were prepared by plating
10° cells per Petri dish of 10cm in diameter,
and after two days of exponential growth (doub-
ling time 12 hours), before full confluency was
reached, cells were either irradiated or treated
by THP-Adriamycin. Following treatment, cell
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Figure 1. Changes of the proteinase activities in a
growing culture of V79 cells. Activities of the cystein,
acid and neutral proteinases are determined at diffe-
rent phases of cell growth and expressed per mg of
proteins.

cultures were kept at 37°C and samples taken
after different time intervals and stored at —
20°C until proteinase activity assay.

Proteinase activity

The activity of acid, neutral and cystein pro-
teinases were determined by the following pro-
cedure: washed cells were harvested by a rubber
policeman, concentrated by centrifugation, lys-
ed in distilled water and frozen at —20°C untill
assay. Lysed cells were sonicated and homoge-
nized by Pierce homogenizer. The proteinase
activities in homogenates were determined
using substrates: 2% bovine hemoglobine at
pH 3.5 for acid proteinases. N-a-benzoyl-DL-
arginine-1-naphthylamine (BANA) for cysteine
proteinases and 1% calf thymus histones at pH
7.5 for the determination of neutral proteinase
activity.”®

Irradiation

For iradiation, a Gammacell 220 (Atomic
Energy of Canada Ltd) unit was used. The dose
rate was 4.13 Gy/min. Cells were irradiated at
room temperature and then transferred to 37°C
until harvesting.

THP-Adriamycin treatment

THP-Adriamycin (4-0-tetrahydropyranil
Adriamycin) was added to the growth medium
to reach final concentration of 0.5 ug per ml.
Cells were incubated in the Adriamycin-
containing medium at 37°C for one hour and
then incubated until harvesting.

Results and discussion

In Figure 1 age-dependent changes of (a) cy-
stein proteinases, ( b) acid proteinases and (c)
neutral proteinases in the growing culture are
shown, and it is evident that in the phase of
intensive cell growth acid and neutral protein-
ases decrease in their activity, while the cystein
proteinases show a more steady-state pattern.
When approaching the stationary phase, all
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Figure 2. Proteinase activity profiles in cultures of V79 cells after gamma irradiation or treatment with
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one hour. Proteinase activity was determined 60 minutes following the end of treatment.

three proteinases show a less intensive but
similar decrease, and therefore this region of
the culture age, with cells at the end of the
exponential phase of growth was selected for
treatment and proteinase activity assays. It was
assumed that in this phase of cell growth the
activities of all three proteinases have the most
simillar patterns, thus being most convenient
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for comparison of the effects caused by various
treatments.

Overall effects of gamma irradiation and of
THP-Adriamycin on activity profiles of acid,
neutral and cystein proteinases are presented
in Figure 2, in order to show how treatment of

each of those two agents will affect the activity
of the proteinases in general. It is evident that
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Figure 3. Time-dependent changes of acid proteinase activity cultures of V79 cells following treatment by
THP-Adriamycin (a) or gamma irradiation (b). Cells were treated by THP-Adriamycin (0.5 ug per ml) for one
hour, washed, and incubated in fresh medium. Dose of gamma irradiation was 15 Gy.
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if assayed 60 minutes following treatment, acid
proteinases are little affected, cystein protein-
ases reveal increased activity while neutral pro-
teinases are signifficantly depressed if compared
to their controls.

In Figure 3 we analysed the effects of gamma
irradiation and of THP-Adriamycin on the acid
proteinase activity during the first hour follow-
ing treatment. The reason for selecting this
particular proteinase was the apparent absence
of effects of two agents on it. The two curves
show clearly, however, that the patterns of time

. ACID PROTEINASES

24
o
(S
b -
c 11
[=
~N 1.0
[*4
>
o 09 13- - | =+
N £ G /./'. .--/’/
S < 0s / /EVEL oF comRof /// SA gl v e
IX S
2l A
c o & o o Fd
. 07
rea
Z  o0s-
Lot
o
< o0sq
T T T T T T T T T 1
0 20 30 4 S0 60 70 €0 30 100

gamma ray dose [ Gy)

dependent effects are different. THP-Adriamy-
cin did not influence the activity of the acid
proteinase, irrespective of the time when the
activity was measured during the one-hour pe-
riod. The pattern of the effects obtain by irra-
diation however, shows a clear time dependence
with a decrease at the 15th minute and an
increase up to the 60 min. post treatment.
Figure 4 shows that there is also dose-depen-
dence of the activities of acid and cystein pro-
teinases, if they are assayed one hour after
irradiation with diferent doses of gamma rays.
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Figure 4. Dose-dependent changes of acid (a) and cystein (b) proteinase activity in cultures of V79 cells 60
minutes following gamma irradiation. Cells were irradiated, incubated for 60 minutes and then collected for

proteinase activity assay.

Although they reveal different patterns, both
proteinases have increased activities, significan-
tly above the control levels, but with their
maxima at different doses (50 and 15 Gy
respectively), and with the tendency of decrease
in the higher dose region.

The results show that the intensity of protein-
ase activity is dependent on the age of the cell
culture, that THP-Adriamycin and gamma irra-
diation generally increase cystein proteinase
activity and depress neutral proteinase activity,
but have little influence on the acid proteinases.
THP-Adriamycin has little influence on the

acid proteinase activity for the first 60 minutes
following treatment, but in opposite, gamma
irradiation does change that activity, and final-
ly, acid and cystein proteinase activities vary at
different doses of irradiation, but in different
patterns.

Genotoxic agents such as ionizing irradiation
and cytostatics, commonly used in tumor thera-
py, damage and kill cells through different
molecular mechanisms. Ionizing irradiation pro-
duces breaks in DNA molecules and this indu-
ces repair processes through activation of speci-
fic enzymes. Adriamycin, for instance as an
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intercalating agent and so by distorting the
DNA molecule inhibits the transcription of
RNA (9). In that case there is no repair, at
least not in that sense as after irradiation.
Therefore, certain agent-related differences of
the activities of intracellular proteinases were
expected. According to the results presented in
this work the activities of the three groups of
intracellular proteinases responded in different
ways to the treatments, and in brief, it can be
concluded that they are an integral component
of response of mammalian cells to irradiation
and Adriamycin-produced damage. Which pro-
teinases specifically are really envolved in these
process, is the subject of furtner investigation.
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Letter to the editor

Postirradiation intraabdominal adhesions

Marko Snoj

Department of Surgery, Institute of Oncology, Ljubljana, Slovenia

Introduction

Intraabdominal adhesions are most frequent
cause of small bowel obstruction! and female
infertility.? They can be localised in any part
of the bowel, but most usually they are found
in the small bowel.! They occur most frequently
after surgery in the abdominal cavity, seldom
they are caused by peritoneal infection and
even more rarely they follow irradiation of this
region.3

Various experiments have been conducted
for intraabdominal adhesion prevention in the
past, but none gave satisfactory result.* Recent-
ly, two new, more physiologically oriented ap-
proaches were introduced. The first is based on
local administration of recombinant tissue pla-
sminogen activator’ and the second on the use
of surface active material.® In the present article
we would like to discuss the problem of postir-
radiation intraabdominal adhesions in the light
of the use of surface active materials.

Postirradiation intraabdominal adhesions

Chronic postirradiation enteritis is most often
a disease of middle aged women treated by
irradiation for gynecologic carcinoma.” Less fre-

Correspondence to: Marko Snoj MD, PhD, Institute
of Oncology, Department of Surgery, Zaloska 2,
61105 Ljubljana, Slovenia.

quently it is observed in older men treated for
prostatic cancer® and in younger men treated
for malignant testicular tumors.® The latent
period between irradiation and appearance of
the first symptoms of irradiation enteritis is
very variable: it ranges form half a year to 31
years, being about 6 years on average.'”

In the past, little attention was devoted to
the problem of postirradiation adhesions. The
bulk of the research on chronic postirradiation
enteritis was centred on the mucosa or the
bowel wall. Thus, chronic postirradiation ente-
ritis was found to appear as a mucosal damage
(ulcerations and fissures), or as a generalised
fibrosis of the bowel wall with special emphasis
on the submucous layer, and as a damage of
the vessels resembling those at atherosclero-
sis.!® The injury is frequently localised as jeju-
nitis, ileitis or proctitis, but most often it is a
combination of all previously mentioned locali-
sations. It is expressed clinically as malabsorp-
tion, or bowel obstruction, which is mainly due
to intraabdominal adhesions, or as bleeding on
the stool.

At operation, the surgeon is faced by a
difficult situation. At the beginning of surgery,
slow and meticulous adhesiolysis is done; after-
wards, resection and anastomosis of the bowel
are performed if necessary. After this first
intervention there are frequently recurrences of
adhesive ileus. In these cases, subsequent sur-
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gery is even more difficult than the first one
and carries significant mortality. Therefore it
would be highly warranted to prevent the recur-
rence of adhesive ileus.

Recently, it was realised that the studying of
bowel serosa is the key to the solution of the
problem of adhesive obstruction after irradia-
tion.* Thus, it was observed in a rat model that
intraabdominal adhesions began to from two
months after abdominal irradiation with a sin-
gle-dose of 13.5 — 17.5 Gy. They were associa-
ted with a concurrent serosal destruction. Po-
stirradiation adhesions were even more expres-
sed when there was inflammation present, or
after a surgical procedure in this region.!!

Surface active materials

Surface active materials are present in the peri-
toneal fluid in a concentration from 11 to 25
mg/L. Its relative concentration is: 81 % phos-
phatidylcholine, 5% lysophosphatidylcholines,
6.5 % sphyngomyelines, 3.5 % phosphatidylino-
sitols and 4% phosphatidyletanolamines.'? It
was postulated that phospholipid adheres to
both parietal and visceral peritoneal surfaces
and is held in place by the attraction of the
positive charge of choline head to the negative
charge of peritoneal surface. To the cavity
long-chain fatty acids are presented and interac-
ting with their counterparts from opposing side
provide lubrication.'?

We have found out in animal experiments
that the surface active materials effectively pre-
vent adhesions after surgery,6 adhesions after
intestinal anastomosis'? and those after bacte-
rial peritonitis.'* Therefore they could be instil-
led in the peritoneal cavity after the adhesiolysis
in postirradiation adhesive ileus.

Postirradiation adhesions prevention by
surface active materials

Surface active materials efficiently prevent in-
traabdominal adhesion formation only when
instilled intraperitoneally, but not when applied
intravenously.® When applied intraperitoneally,
special attention should be paid to possible

formation of intestinal anastomosis, since too
high a dosis could lead to anastomotic dehis-
cence and peritonitis.'®

The next question applies to the appropriate
timing of surface active material application.
Thus, application after irradiation does not
seem wise since only about 5 % of patients later
develop chronic irradiation enteritis. It seems
much more possible to use them after the
adhesiolysis for adhesive obstruction. In this
case they could be instilled intraperitoneally at
the end of the operation. This would be in line
with experimental evidence that single dose of
surface active material at the end of operation
is as efficient as three doses in three consecutive
days.!?

It seems that surface active materials could
play an important role in postirradiation adhe-
sion prevention. Therefore, they bring the new
light of hope for patients with this grave and
often fatal disease.
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Notices

Notices submitted for publication should contain a mailing address and phone number of
a contact person or department.

Role of radiotherapy in the management of cancer

The ESTRO teaching course will take place in Prague,
Czecho-Slovakia, October 3-7, 1993.

Contact the ESTRO Secretariat — University Hospi-
tal St. Rafael, Radiotherapy Department, Capucijnen-
voer 35, 3000 Leuven, Belgium; or call +32 16
33-64-13. Fax: +32 16 33 64 28.

Basic clinical radiobiology

The ESTRO teaching course will take place in Tours,
France, October, 1993.

Contact the ESTRO Secretariat — University Hospi-
tal St. Rafael, Radiotherapy Department, Capucijnen-
voer 35, 3000 Leuven, Belgium; or call +32 16
33-64-13. Fax: +32 16 33 64 28.

Psycho-oncology

The ESO training course “5™ psycho-oncology update:
psychosocial factors in morbidity and mortality” will
take place in New York, USA, October 2-4, 1993.

Contact CME office-MSKCC / 1275 York Avenue,
10021 New York, USA; or call + 1 212 6396754. Fax:
+1 212 7173140.

Breast cancer

The ESO course will be held in Orta San Giulio, Italy,
October 4-8, 1993.

Contact European School of Oncology, Via Vene-
zian, 18 20133 Milan, Italy; or call +39 2 70635923
or 2364283 Fax: +39 2 2664662.

Publishing

The ESO training course for the Balkans and Middle
East titled “the scientific writer, editor, referee or
publisher” will take place in Athens, Greece, October
6-9, 1993.

Contact European School of Oncology — Athens
Office, 2 Adrianiu St. & Papada ST., 118 25 Athens,
Greece; or call + 3016496 620. Fax: + 30 16924 372.

Therapeutic radiology and oncology

The annual meeting of the American Society for
Therapeutic Radiology and Oncology (ASTRO) will
be held in New Orleans, L. A., USA, October 11-15,
1993.

Lymphomas

The ESO training course for the Balkans and Middle
East will be held in Athens, Greece, October 18-22,
1993.

Contact European School of Oncology — Athens
Office, 2 Adrianiu St. & Papada ST., 118 25 Athens,
Greece; or call + 3016496 620. Fax: + 301 6924 372.

Cancer clinical trials

The ESO training course jointly organised with
EORTC will take place in. .., October 18-22, 1993.

Contact European School of Oncology — Brussels
Office, Avenue Mounier, 83, 1200 Brussels; or call
+32 2 7724 621. Fax: +32 2 7726 233.

Growth factors

The ESO seminar “Growth factors: from basic science
to the clinic” will be offered in Venice, Italy, October
19-21, 1993.

Contact European School of Oncology, Via Vene-
zian, 18 20133 Milan, Italy; or call +39 2 70635923
or 2364283. Fax: + 39 2 2664662.

Radiation oncology

The Annual Meeting of the Austrian Society for
Radiation Oncology, Radiobiology and Medical Ra-
diophysics will be held in Linz, Austria, October
23-24, 1993.



Notices

Contact Dr. J. Hammer, Barmherzige Schwestern,
Linz, Austria; or call +43 732 7677 ext. 7320. Fax:
+43 732 7677 ext. 7200.

Clinical oncology & cancer nursing

The 7" European conference will take place in Jeru-
salem, Israel, November 1319, 1993.

Contact FECS Secretariat, ECCO-7, Dept of Ra-
diotherapy, University Hospital St Rafael, B-3000
Leuven, Belgium; or call + 32 16 33-64-13. Fax: + 32
16 33 64 28.

The 12" annual ESTRO meeting

The meeting will be held during ECCO-7 in Jerusalem,
Israel, November 1319, 1993.

Contact the ESTRO Secretariat, Radiotherapy De-
partment, University Hospital St Rafael, B-3000 Leu-
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ven, Belgium; or call +32 16 33-64-13. Fax: + 32 16
33 64 28.

Cancer

The “11" Asia Pacific Cancer Conference will bc
offered in Bangkok, Thailand, November 16-19, 1993.

Contact Phisit phanthumachinda, Oncological So-
ciety of Thailand, 5" Floor, National Cancer Institute,
Rama VI Rd., Bangkok, Thailand 10400. Fax: + 66
224 79 428.

Radiology

The 79 Scientific Assembly and Annual Mecting of
the Radiological Society of North America (RSNA)
will take place in Chicago, USA, November 28 to
December 3, 1993.

Contact the RSNA Secretariat 2021 Sprong Road,
Ste. 600, Oak Brook, IL 60521, USA; or call 708 571
2670. Fax: 708 571 7837.

Acknowledgment

Unit of Nuclear Medicine of the Institute of Oncology, Ljubljana, Slovenia, is very grateful
to Professor Doctor Bojan Varl from Ljubljana, Slovenia, and to Professor Doctor Otto
Eber from Graz, Austria, for their gift — Medical isotope spectrometer MIS 002/50 (BITT
NUCLEAR) with computer and printer support.



FIRST ANNOUNCEMENT

2"! Central European Conference on Lung Cancer

LUNG CANCER - BIOLOGY AND CLINICAL ASPECTS
LJUBLJANA - SLOVENIA

April 13-16, 1994
Sponsored by
The International Association for the Study of Lung Cancer
Organized by

Slovenian Surgical Association
Slovenian Respiratory Society
Slovenian Cancerologic Association

WELCOME MESSAGE

Dear Colleagues,

Slovenia has the honour to host and organize the 2™ Central European Conference
on Lung Cancer under the auspices of the International Organization for the Study
of Lung Cancer. The Conference will take place in Ljubljana on April 13 to 16,
1994.

The aim of the meeting is to bring together in a stimulating and agreeable
environment researches and clinicians from Europe concerned with various pro-
blems of lung cancer. Plenary lectures given by invited speakers from distinguished
medical schools will throw light on the state of the art in all aspects of lung cancer.
Specialists in different disciplines will report their experience and results. Colleagues
involved in the diagnosis, therapy and epidemiology of the disease, as well as those
working in biology, pathology and other related fields are invited to participate.

The Conference will be held in a modern Congress centre in Ljubljana, the capital
of our young independent Republic of Slovenia. The Organizing committee will
spare no effort to make your attendance professionally and socially rewarding.
Our objectives are to provide you with an opportunity to update your knowledge,
present the results of your research and clinical work, and meet colleagues in a
pleasant, relaxed atmosphere.

We hope to welcome you to our Conference in Ljubljana and look forward to
showing you our lovely country, situated in the south of Central Europe, on the
sunny side of the Alps, touching the Mediterranean.

J. Orel
Chairman of the Organizing Committee
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Chairman J. Orel
Secretary M. Bitenc
Treasurer M. Sok

Epidemiology of lung cancer
Biological aspects

Immunological aspects
Experimental aspects and research
Screening methods

Staging of lung cancer

Pathology and cytology

Early detection

Diagnostic methods

Diagnostic imaging

Endoscopic techniques

Invasive diagnostic methods
Laser endoscopy in lunger cancer
Evaluation of patient for surgery

Members B. Hrabar
V. Kovac

T. Rott

F. Sifrer

S. Vidmar

Main Topics

Surgery of NSCLC

Radiation therapy of NSCLC
Chemotherapy of NSCLC
Multimodality treatment of NSCLC
Immunotherapy of NSCLC
Brachytherapy of lung cancer
Chemotherapy of SCLC

Radiation therapy of SCLC
Indications for surgery of SCLC
Treatment of secondary lung cancer
Surgery for lung metastases
Therapy of lung cancer in the elderly
Quality of life after surgery
Prevention of lung cancer

General Information

Conference Dates

Conference Venue

Conference Language

Secretariat

Conference Organizers

April 13-16, 1994

CANKARJEV DOM
Cultural and Congress Centre
Presernova 10

61000 Ljubljana, Slovenia

English

J. Orel (Chairman)

M. Bitenc (Secretary)
Department of Thoracic Surgery
Medical Centre

Zaloska 7

61105 Ljubljana, Slovenia

Tel.: +38 61 317 582

Fax: +38 61 116 006

Telex: 062 31499 Yuklicen

CANKARJEV DOM
Congress Department
PreSernova 10

61000 Ljubljana, Slovenia
Tel.: +38 61 210 956
Fax: +38 61 217 431




BLED - SLOVENIA
2nd Congress of the

European Bioelectromagnetics Association
December 9-11, 1993

The goal of the Congress is to bring together a multidisciplinary, international
group of researchers, clinicians, engineers and manufacturers engaged in all aspects
of electromagnetic fields and currents interaction with living systems. Tentative
topics of the Congress are (but not limited to) Oncology, Immunology, Soft tissue
& Nerve regeneration, Bone & Cartilage, Clinical applications, Epidemiology,
Health risk effects, Devices & technology, Fundamental mechanisms and Theory &
models. The Congress will serve as the platform for presentation of the latest
research and clinical results, establishment of guidelines for future development and
improvement of scientific co-operation. Presented contributions will be printed in
Transactions of the Congress which will be available at the site. The selection of
the papers will be published afterwards in a peer-reviewed journal indexed in
Current Contents.

Researchers, clinicians, engineers and manufacturers working or interested in the
field of bioelectromagnetics are invited to participate in the Congress.

For more information please do not hesitate to contact

Secretariat - E.B.E.A. Congress

Faculty of Electrical and Computer Engineering
University of Ljubljana

Trzaska 25

61000 Ljubljana

SLOVENIA

Phone: +386 1 265 161

Fax: +386 1 264 990

IMPORTANT DATES

Submission of abstracts: 15th July 1993
Notification of acceptance: 15th September 1993
Early registration: 15th October 1993




Your partner in

Prestilix BRS Advantx AFM Vectra

General Electric CGR

We bring technology to life.

GENERAL ELECTRIC CGR : Zaareb, Croatia
Tel: {041) 43 71 59 - Fax: (041) 42 55 12




P 4

LGy,

ondansetron

NAJ BO ZDRAVLJENJE MALIGNIH BOLEZNI
MANJ NEPRIJETNO

g

Novo zdravilo za preprecevanje bruhanja in slabosti

Skrajsana informacija o preparatu:

Indikacije: Slabost in bruhanje povzrocena s kemoterapijo ali z radioterapijo.

Doziranje:

Odrasli: Visokoemetogena kemoterapija: Doza po 8 mg s pocasno iv. injekcijo neposredno pred kemoterapijo in e dve iv.
dozi po 8 mg v presledku po dve do $tiri ure, ali nepretrgana infuzija 1 mg/uro do 24 ur. Za za¥cito pred zakasnelim bruha-
niem, po preteku prvih 24 ur, nadaljujemo z oralnim dajanjem Zofrana po 8 mg 2-krat dnevno do 5 dni po ciklusu zdravljenija.
Emetogena kemoterapija in radioterapija: Zofran po 8 mg dajemo v pocasni iv. injekciji neposredno pred ciklusom zdravlienjo
ali oralno eno do dve uri pred ciklusom in nadaljujemo z oralnim dajanjem po 8 mg vsakih dvanaist ur. Za zad¢ito pred zakas-
nelim bruhanjem, po preteku prvih 24 ur, nadaljujemo z oralnim dajanjem Zofrana po 8 mg 2-krat dnevno do 5 dni po ciklusu
zdravlienja.

Otroci: Otrokom dajemo eno iv. injekcijo po 5Smg/m? neposredno pred kemoterapijo in 12 ur kasneje nadaljuiemo z dozo pc
4 mg oralno. Dajanje po 4 mg 2-krat dnevno nadaljuiemo do 5 dni po ciklusu zdravlienja.

Kontraindikacije: Preobéutliivost za katerokoli sestavino pripravka.

Previdnost: Nosecnost in dojenije.

Stranski pojavi: Glavobol, obéutek vrocine ali toplote v glavi in epigastriju, zaprtie, prehodno zvisanje aminotransferaz, zelo
redko reakcije preobcutljivosti.

Oprema: Zofran za injekcije: ampule po 2 in 4 ml v $katlicah po pet. Zofran tablete (4 mg): zavojcki po 10 in 30 tablet. Zofran
tablete (8 mg): zavojcki po 10 in 30 tablet.

Podrobnejse informacije dobite pri: G1ax0 export timies
Predstavnidtvo v Ljubliani, Trzadka 132, 61111 Ljubliana
tel. (061) 272 570, 272-491 fax (061) 272 569



®
a a tablets 400 mg
ampoules 400 mg

(pefloxacin)

A new potent drug
against infections

® May be given orally
and parenterally

e Effecive in life-threatening
infections caused by nosocomial
strains resistant to many drugs

® May be given to patients
hypersensitive to penicillins
and cephalosporins

® |ts favourable pharmacokinetic

properties allow
twice-a-day dosage

® |s very well tolerated

Contraindications

Pefloxacin is contraindicated in patients with known hypersensitivity to quinolones, in preg-
nant women, nursing mothers, children under 15 years of age, and patients with inborn
glucose-6-phosphate dehydrogenase deficiency.

Precautions

During pefloxacin therapy exposure to strong sunlight should be avoided because of the
risk of photosensitivity reactions. In patients with a severe liver disorder dosage of pefloxa-
cin should be adjusted.

Side effects

Gastro-intestinal disturbances, muscle and/or connective tissue pains, photosensitivity
reactions, neurologic disturbances (headache, insomnia), and thrombocytopenia (at doses
of 1600 mg daily) may occur.

Dosage and administration

The average daily dosage for adults and children over 15 years of age is 800 mg.

Oral: 1 tablet twice daily after meals.

Parenteral: the content of 1 ampoule 400 mg diluted in 250 ml of 5% glucose as a slow
1-hour infusion twice daily. The maximum daily dosage is 8 mg of pefloxacin per kg body-
weight. In severe hepatic insufficiency pefloxacin is administered only once daily (jaundice),
once every 36 hours (ascites), and once every 48 hours (jaundice and ascites).

@ lek Pharmaceutical and
Chemical Company d.d.

Ljubljana




Klimicin

Klimicin is an effective It stimulates the action

bactericidal or of polymorphonuclear
bacteriostatic as leukocytes (PMN)
evidenced by the principal factors in
MIC/MBC ratio. host immune system.

PMN leukocyte.

r - Anaerobes

Aerobes Bacteroides spp. (including

Bacteroides fragilis)
Streptococcus spp. (including Fusobacterium spp.
Streptococcus pyogenes), except Propionibacterium
Enterococcus Eubacterium

Actinomyces spp.
Pneumococcus spp. Peptococcus spp.
Staphylococcus spp. (includin Peptostreptococcus spp.
B-lactamase producing strains(); Clostridium perfringens

Contraindications: In patients hypersensitive to lincomycin and clindamycin.

Precautlons: Klimicin should be prescribed with caution to elderly patients and to
individuals with a history of gastrointestinal disease, particularly colitis.

Side Effects: Gastrointestinal disturbances (abdominal pain, nausea, vomiting,
diarrhea). When significant diarrhea occurs, the drug should be discontinued or
continued only with close observation of the patient. The posibility of pseudo-
membranous colitis must be ruled out.

@ lek Pharmaceutical and
Chemical Company d.d.

Ljubljana




lopamiro

lopamidol

150 - 200 - 300 - 370 mgl/mi
FOR ALL RADIOLOGICAL EXAMINATIONS

MYELOGRAPHY
ANGIOGRAPHY
UROGRAPHY
EaD

D.S.A.

s

THE FIRST WATER SOLUBLE READY TO USE
NON-IONIC CONTRAST MEDIUM

Manufacturer: Distributor:

Bracco s.p.a. Agorest s.r.l.

Via E. Folli, 50 Via S. Michele, 334
20134 - Milan - (1) 34170 - Gorizia - (1)
Fax: (02) 26410678 BRACCO Fax: (0481) 20719
Telex: 311185 Bracco | Telex: 460690 AF-GO |

Phone: (02) 21771 Phone: (0481) 21711



© Eastman Kodak Company, 1990

Kodak systems provide dependable
performance for advanced diagnostic
imaging. Our quality components
are made to work together from
exposure to viewbox.

Kodak X-Omat processors are the most
respected in the field. Kodak X-Omatic
cassettes are known the world over for
unexcelled screen-film contact and dura-
bility. Kodak multiloaders have earned
an enviable reputation for reliability. The
Kodak Ektascan laser printer is changing
the look of digital imaging. The list goes
on. There are quality Kodak products
throughout the imaging chain.

Equally important, they are made
to work together to achieve remarkable
performance and diagnostic quality.
Contact your Kodak representative
for more information.

DIRGNOSTIC
IMAGING
OYSTENS.




injekcije im./iv., tablete, praSek za pripravo suspenzije

antibiotik Sirokega spektra =
reSitev problema bakterijske rezistence

© ampicilin, zas¢iten s sulbaktamom — zato odporen
proti delovanju beta laktamaz

O razsirja antibakterijsko delovanje ampicilina
na po Gramu pozitivne bakterije, ki izlo¢ajo
penicilinazo, na po Gramu negativne in anaerobne
bakterije, vkljuéno Bacteroides fragilis, ter tako
povecuje kliniéno uporabnost in uinkovitost ampicilina

7

visoko udinkovit v ambulantnem in bolniSniénem
zdravljenju infekcij zgornjih in spodnijih dihal,
sedil, rodil, koZe ter mehkih tkiv

moznost oralne in parenteralne uporabe

izkljuCuje potrebo po kombiniranem zdravljenju

© 2 @

27

ucinkovito preprecuje pooperativne infekcije
© dobro prenasanje
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Podrobnejse informacije in literaturo dobite pri proizvajalcu.

(T4 KRKN “

tovarna zdravil, p.o., Novo mesto, Slovenija
izdelan iz aktivnih u¢inkovin firme Pfizer
T O 3




SIEMENS

SOMATOM AR.T SIC 212
Ganzkorper-Computertomograph

iR CT




ramal

tramadol HCI

ji ] entralnim delovanjem

v kirurgiji

v travmatologiji
in ortopediji

v ginekologiji
in porodnistvu

v interni medicini

Oblike: Tramal 50: 5 ampul po 50 mg tramadola/ml
Tramal 100: 5 ampul po 100 mg tramadola/2 ml
Tramal kapljice: 10 ml raztopine (100 mg tramadola /ml)
Tramal kapsule: 20 kapsul po 50 mg tramadola
Tramal svecCke: 5 sveck po 100 mg tramadola

Izdeluje: Bayer Pharma d.o.o. Ljubljana
po licenci Griinenthal GmbH

GRUNENTHAL
T
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A Bristol-Myers Squibb Company

Vodilni svetovni proizvajalec pripomockov za nego slome

VALENCIA - STOMA MEDICAL d.0.0.
Zupanciceva 10, 61000 Ljubljana, Slovenija
Tel. 061214-959

Posvetovalnica za slomisle deluje v naSih prostorih vsak delovnik med 9.
in 16. uro.



PHILIPS

DIAGNOST 96

teledirigirani univerzalni stativ, kompaktni sistem
za rentgensko slikanje

DSI sistem za digitalno rentgensko slikanje prinasa
tevilne prednosti, med drugim uporabnikom
olajsa delo, zmanjsuje doze, znizuje stroske in
krajsa preiskave

Generalni zastopnik za

Philips Medical Systems, ,
diagnostiéni in terapevtski rentgenski aparati,
CT. MR, ultrazvocni aparati...

avtotehna 40let
dd.

AVTOTEHNA d.d. Ljubljana, Slovenska 54; telefon: (061) 320 767, telefaks: (061) 322 377



OSKRBA ZDRAVSTVA JE NASA NALOGA

SHLLIS
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ZAUPAJO NAM NASI KUPCI IN DOBAVITELJI, ZNANI PROIZVAJALCI
IZ TUJINE PA SO NAM ZAUPALI TUDI ZASTOPSTVA IN KONSIGNACIJE:

ZASTOPSTVA IN KONSIGNACIJE:
KONSIGNACIJE:

— BAXTER EXPORT CORPORATION — HOECHST AG
— BOEHRINGER INGELHEIM — HOFFMANN LA ROCHE
— NOVO NORDISK — SANDOZ
— ORTHO DIAGNOSTIC SYSTEMS
— SCHERING & PLOUGH —
ESSEX CHEMIE

SALUS LJUBLJANA d.d. — 61000 LJUBLJANA,
MASERA SPASICEVA 10, TELEFON: N.C.
(061) 181-144, TELEFAX: (061) 181-022




VITALIVING :

S. Daniele del Friuli (Udine), ITALIA




Visokoucinkovit, varen in preskusen oralni
cefalosporinski antibiotik druge generacije

kapsule, suspenzija cefaklor

# Spekter Taracefa zajema vecino po Gramu pozitivnih in po Gramu
negativnih mikroorganizmov.

# Odlikuje ga mocno inhibicijsko delovanje na Haemophilus
influenzae in druge povzroditelje dihalnih infekcij.

# Hrana bistveno ne moti absorpcije Taracefa.

# Taracef dobro prodira v tkiva in telesne tekodine, kjer hitro doseze
terapevticne koncentracije. z;

@ Taracef zagotavlja uspesno zdravljenje dihalnih, urinarnih in koznih
infekcij.

% Varen in preskusen je tudi v pediatriji.

& Bolniki ga odli¢no prenasajo.

Podrobnejse informacije in literaturo dobite pri proizvajalcu.

(L& KRKN

tovarna zdravil, p.o., Novo mesto, Slovenija




SANOLABOR

Cigaletova 9, Ljubljana
Tel.: 061/317-355, 133-231
Fax: 061/325-395, 132-147
Telex: 31668

ZNANJE IN 1ZKUSNJE

e STROKOVNO IZOBRAZEN KADER

e RACUNALNISKO PODPRT INFORMACIJSKI
SISTEM

e 40-LETNA TRADICIJA

ZAUPANJE

e REFERENCE
e TRAJNE POGODBE O POSLOVNEM
SODELOVANJU

PRIZNANI TUJI PARTNERJI

KODAK, AGFA GEVAERT, POLAROID, 3M, NICHOLAS,
BYK GULDEN, MAVIG, CAWO, SIEMENS, GENERAL
ELECTRIC

rentgenski filmi in kemikalije

kontrastna sredstva

rentgenska zascitna sredstva

rentgenski aparati, stroji za avtomatsko razvijanje
in druga oprema za rentgen

POKLICITE IN VPRASAJTE NAS, MI PA VAM BOMO
SVETOVALI IN NASLI NAJUSTREZNEJSO RESITEV.




Antibiotik z izrednimi farmakokineti¢nimi lastnostmi

Sumamed”

azitromicin

...po resorpciji azitromicin hitro prehaja iz seruma v tkiva,
kjer na mestu vnetja dosega visoko koncentracijo.

Posledica dalj ¢asa prisotnih visokih koncentracij v tkivih
je kontinuirano baktericidno delovanje na patogene
mikroorganizme... s tem je mogocCe pojasniti izredno terapevtsko
ucinkovitost azitromicina.

Oprema:
kapsule 250mg
tablete 125mg in 500mg
sirupi 100mg/5Sml in 200mg/5 ml

PLIVA p.o. ZAGREB
Marketing farmaceutike

PLIVA LJUBLJANA d.o.0.
61000 Ljubljana, Poljanski nasip 28
telefon: (061) 322-660, telefaks: (061) 302-850




INTERNATIONAL

Your Partner in Radiology

ACTIVA International Sri Tel. 040-212856
Via di Prosecco, 2 Telefax 040-213493
34016 Opicina — Trieste Telex 460250 I

Italy




Lekarne, bolnidnice, zdravstveni domovi in
veterinarske ustanove vecino svojih
nakupov opravijo pri nas.

Uspeh nasega poslovanja temelji na
kakovostni ponudbi, ki pokriva vsa
podroc¢ja humane medicine in veterine, pa
tudi na hitrem in natanénem odzivu na
zahteve nasih kupcev.

KEMOFARMACIJA — VAS ZANESLIIVI DOBAVITEL!

KEMOFARMACIJA

Veletrgovina za oskrbo zdravstva, p.o. / 61001 Ljubljana, Cesta na Brdo 100
Telefon: 061 268-145 / Telex: 31334 KEMFAR / Telefax 271-362
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%} TOSAMA

Tovarna sanitetnega materiala p.o.
61230 Domzale p.p. 128

Vir, Saranoviceva 35

telefon: (061) 714-611
telefax: (061) 714-660

telex:

IZDELUIJE:

SANITETNI PROGRAM

— tkane, rezane, elasticne povoje

— mavéne in sadrona povoje

— sanitetno mreZo Virfix

— konfekcionirano gazo

— konfekcionirano vato

— celulozno vato in izdelke

— oblize

— sanitetne torbice, omarice

— avtomobilske in motorske apoteke

PROGRAM IZDELKOV ZA
OSEBNO HIGIENO

— higienski vlozki VIR

— higienski tamponi VIRTAMP
- higiensko in cik-cak vato

— Jasmin vato

— Jasmin blazinice

— bebi palcke

OTROSKI PROGRAM

— tekstilne plenice

— no¢ne plenice TOSAMA

— hla¢ne plenice SAMO Super
— bebi pleni¢ne predloge

— povijalne rutice

— zaScitne hlacke

39-804

PROGRAM MEDICINSKE
PLASTIKE

— Virkol vrecke
— urinske vrecke

VIRTEKS PROGRAM

— posteljno perilo

— zdravniSke maske

— kape — bolniske, ortopedske,
zdravnisSke

operacijski plas¢i, halje, predpasniki
prevleke za obuvala

rute za operirance

operacijska pregrinjala

INKO PROGRAM

— Inko podloge

— Inko povijalne rute
— Inko hlacke

— podloge za bolnike

PROGRAM IZDELKOV ZA DOM

— vec¢namenska krpa Bistrica
~ polirna vata
— vrteks — vrtnarska vlaknovina
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Instructions to authors

The journal Radiology and Oncology publishes ori-
ginal scientific papers, professional papers, review ar-
ticles, case reports and varia (reviews, short communi-
cations, professional information, ect.) pertinent to
diagnostic and interventional radiology, computerised
tomography, magnetic resonance, nuclear medicine,
radiotherapy, clinical and experimental oncology, ra-
diobiology, radiophysics and radiation protection.

Submission of manuscript to Editorial Board implies
that the paper has not been published or submitted
for publication elsewhere: the authors are responsible
for all statements in their papers. Accepted articles
become the property of the journal and theréfore
cannot be published elsewhere without written permis-
sion from the Editorial Board.

Manuscripts written in English should be sent to the
Editorial Office: Radiology and Oncology, Institute of
Oncology, Vrazov trg 4, 61000 Ljubljana, Slovenia;
Phone; +3861314970; Fax: +3861329177.

Radiology and Oncology will consider manuscripts
prepared according to the Vancouver Agreement (N
Engl ] Med 1991; 324: 424-8.; BMJ 1991; 302: 6772.).

All articles are subjected to editorial review and
review by two independent referees selected by the
Editorial Board. Manuscripts which do not comply
with the technical requirements stated here will be
returned to the authors for correction before the
review of the referees. Rejected manuscripts are gene-
rally returned to authors, however, the journal cannot
be held responsible for their loss. The Editorial Board
reserves the right to require from the authors to make
appropriate changes in the content as well as gramma-
tical and stylistic corrections when necessary. The
expenses of additional editorial work and requests for
reprints will be charged to the authors.

General instructions: Type the manuscript double spa-
ced on one side with a 4cm margin at the top and left
hand side of the sheet. Write the paper in grammati-
cally and stylistically correct language. Avoid abbrevia-
tions unless previously explained. The technical data
should confirm to the SI system. The manuscript,
including the references may not exceed 15 typewritten
pages, and the number of figures and tables is limited
to 4. If appropriate, organise the text so that it
includes: Introduction, Material and methods, Results
and Discussion. Exceptionally, the results and discus-
sion can be combined in a single section. Start each
section on a new page and number these consecutively
with Arabic numerals. Authors are encouraged to
submit their contributions besides three typewritten
copies also on diskettes (51/4”) in standard ASCII
format.

First page:

— name and family name of all authors,

— a brief and specific title avoiding abbreviations
and colloquialisms,

- complete address of institution for each author,

— in the abstract of not more than 200 words cover
the main factual points of the article, and illustrate
them with the most relevant data, so that the reader
may quickly obtain a general view of the material.

Introduction is a brief and concise section stating the
purpose of the article in relation to other already
published papers on the same subjects. Do not present
extensive reviews of the literature.

Material and methods should provide enough informa-
tion to enable experiments to be repeated.

Write the Results clearly and concisely and avoid
repeating the data in the tables and figures.

Discussion should explain the results, and not simply
repeat them, interpret their significance and draw
conclusions.

Graphic material (figures and tables). Each item should
be sent in triplicate, one of them marked original for
publication. Only high--contrast glossy prints will be
accepted. Line drawings, graphs and charts should be
done professionally in Indian ink. All lettering must
be legible after reduction to column size. In photo-
graphs mask the identities of patients. Label the figures
in pencil on the back indicating author’s name, the
first few words of the title and figure number: indicate
the top with and arrow. Write legend to figures and
illustrations on a separate sheet of paper. Omit vertical
lines in tables and write the next to tables overhead.
Label the tables on their reverse side.

References should be taped in accordance with Van-
couver style, double spaced on a separate sheet of
paper. Number the references in the order in which
they appear in the text and quote their corresponding
numbers in the text. Following are some examples of
references from articles, books and book chapters:

1. Dent RG, Cole P. In vitro maturation of monocy-
tes in squamous carcinoma of the lung. Br J Cancer
1981; 43: 486-95.

2. Chapman S, Nakielny R. A guide to radiological
procedures. London: Bailliere Tindall, 1986.

3. Evans R, Alexander P. Mechanisms of extracellu-
lar killing of nucleated mammalian cells by macropha-
ges. In: Nelson DS ed. Immunobiology of macrophage
New York: Academic Press, 1976: 45-74.

For reprint information in North America Contact:
International reprint Corporation 968 Admiral Callag-
han Lane, # 268 P. O. Box 12004, Vallejo, CA 94590,
Tel.: (707) 553 9230, Fax: (707) 552 9524.
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