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Pneumoperitoneum of the lesser sac following gastric and 
duodenal surgery 

Ivan Lovasic, Milivoj Dujmovic, Miljenko Uravic, Lidija Dimitrovski 

Clinical Hospital Center Rijeka, Clinical Department of Radiology, Surgery Clinic, Croatia 

Reports on inflammatory effusions in the lesser sac of various causes, and very heterogeneous, 

sometimes inadequate terminology, are well-known in literature. But, we have not found descriptions 

of pneumoperitoneum of the lesser sac following gastric and duodenal surgery. Five patients with 

localized effusion in the lesser sac with fluid leve! and an air vesicle above it, found 8 to 15 days 

postoperatively, are reported. The patients claimed no discomfort and the finding spontaneously 

clisappeared up to the fourth week following surgery. 

Key words: stomach-surgery; duodenum-surgery; pneumoperitoneum, radiology 

Introduction 

"Bursitis omentalis" implies the inflammatory 

effusion in the lesser sac or fluid content collec­

tion of other genesis. Gas content is usually 

present together with the fluid giving characte­

ristic radiological feature. Fluid leve! with an 

air bubble above it, localized behind the sto­

mach, has been the typical finding. In case of 

effusion without the presence of gas content, 

radiological feature is characterized by round 

shadow intensity of soft particles between the 

lesser curvature of the stomach, !iver and diap­

hragm. Inflammatory diseases of the pancreas, 

perforation or penetration of gastric and duode-

Correspondencc to: Prof. dr. sci. Lovasič Ivan, Kli­
nički bolnički centar Rijeka, Klinički zavod za radio­
logiju, 51000 Rijeka, Tome Strižiča 3, Croatia. 

UDC: 616.33-089-06:616.342-089-06:616.381-003.219 

na! ulcus and the diseases of other adjacent 
organs surrounding the lesser sac (!iver, tran­

sverse col on and small intestine) have been 

prevailing features in the aetiology. With regard 

to such dissimilar aetiology, various terms are 

found in literature concerning this state (bursitis 

omentalis, pneumoperitoneum of the lesser sac, 

empyema of the lesser sac, lesser sac abscess, 

even pancreatic pseudocyst). 1
• 

2• 3 

We have found only one detailed report in 

the literature presenting localized lesser sac 

effusion as an unspecific complication following 

gastric and duodenal surgery, without proved 

dehiscence of the surgical suture and without 

signs of the adjacent organ involvement.4 

The purpose of this study was to point out 

this radiological entity, a thorough understan­

ding of which could be of great significance for 

differential diagnosis in postoperative complica­

tions at the lesser sac area. 
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Patients aud methods 

A smaller series of cases with the lesser sac 

effusions following gastric and duodenal surge­

ry, verified in a long-term period, have been 

reportecl. Checkups covered ali the patients 

within 8 to 15 clays postoperatively because of 

unclefined discomfort and the surgical interven­

tion itsel f. 

Ali of them unclerwent upright abodominal 

X-ray and classical radiological barium-enema

examination.

Results 

The first case represents a patient after Billroth 

I surgery. Upright abdominal X-ray showecl a 

large fluid leve! with an air containing bubble 

beneath the left and right dome of the clia­

phragm on the fourth day postoperatively (Fi­

gure la). Control checkup on the eighth day 

I1'igure la. A large fluid leve! with air collcction 
bcneath thc diaphragm on the fourth day postoperati­
vely. 

Figure lb. The same patient 8 days after surgery. 
Large atonic gastric pouch (Billroth I) and the fluid 
leve! in the lesser sac. 

following surgery showecl a great hypotonic 

gastric pouch full of secretion, with aggravated 

emptying (Figure l b). A small, well tonicized 

gastric pouch with regular emptying, but stili 

containing lesser sac fluicl leve! was revealecl on 

the fifteenth postoperative day (Figure le). 

Figure le. Thc same patient 15 days postoperatively. 
A small well tonicizecl gastric pouch with regular 
emptying. Very low fluid leve! in the lesser sac. 

Figure 2. Billroth l operatcd patient. Effusion in the 
vestibular area of the lcsscr sac. 
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Figure 3. A largc cffusion in thc lcsscr sac following 
gastric Billroth II surgcry. 

Figure 4. Typical cffusion fcaturc in thc lcsscr sac 
following vagotomy ancl pyloroplasty (scc. Finncy). 

The seeond case is a patient after Billroth I 
surgery, with visible effusion in the vestibular 
area of the lesser sac (Figure 2). 

The third case shows a typical large postope­
rative effusion in the lesser sac following Bill­
roth II gastric surgery, with normal appearance 
of the gastric pouch and stoma on the twelfth 
day postoperatively (Figure 3). 

The fourth and the fifth patients underwent 
vagus- and pylorus-surgery. Routine checkup 
on the eighth postoperative day verified the 
lesser sac effusion associated with typical gastric 
and duodenal appearance and regular emptying 
(Figure 4, 5). 

The reported patients were not operated on 
urgently beeause of perforation. None of the 
examined patients experienced any particular 
postoperative discomfort. No ···signs of dehi­
scence within the surgical area were found. Ali 
the verified effusions in the lesser sac were 
treated conservatively and disappeared in the 
course of one 111011th postoperatively. 

Figure 5. Typical cffusion fcaturc in thc lcsscr sac 

following vagotomy ancl pyloroplasty (scc. Finncy). 
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Discussion 

It is surprising that reports on localized effusion 

in the Iesser sac following gastric and duodenal 

surgery without proved dehiscence of the surgi­

cal suture and without special clinical symptoms 

are so rare. We consider this state to be more 

frequent than it has been generally believed. 

The Iesser sac effusion of other genesis has 

been reported far more often. Pancreatitis with 

a formed pseudocyst or without it, perforation 

of gastric and duodenal ulcers, traumatic perfo­

ration of the small and large intestines and !iver 

abscess take the first place . 1• 2• 3 

Causes for this state can be of various nature. 

With regard to the course, the surgical trauma­

tism of the adjacent structures and pneumope­

ritoneum of the same origin as of subphrenic 
Iocalization, presumably take the first place. 

Taking into consideration these emergency cau­

ses, the term pneumoperitoneum of the lesser 

sac seems the most appropriate. 

Localized effusion in the lesser sac following 

gastric and duodenal surgery need not be taken 

as an alarming state unless leaking of contrast 

medium at the site of the operative suture has 

been proved. Radiological follow up is neces-

sary till the complete disappearance of effusion 

one to two months postoperatively. Recognition 

of this state as well as of other possible simul­

taneous postoperative complications is of signi­

ficance, in order not to overemphasize its im­

portance, with respect to differential diagnosis. 

Together with characteristic symptoms descri­

bed, which clearly define this particular radiolo­

gical entity, and with proper understanding of 

syntopy in the region of the lesser sac, diagnosis 

and differential diagnosis are not hard to ob­

tain. 
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Aseptic hip necrosis: Early ultrasound diagnosis 

Mladen Babic, Slavko Kozic, Damir Matovinovic 

Specialized Clinical Orthopaedic Hospital, Lovran, Croatia 

In its early phase aseptic hip necrosis in adults represents a diagnostic problem. Among other well 

established diagnostic methods we use ultrasouncl, a m.ethod that already has considerable importance 

in the diganosis of locomotor system cliseases. We began to use ultrasouncl in the diagnosis of aclult 

aseptic hip necrosis seven years ago, ancl up to now 51 patients have been examined, their age 

ranging between 35-55 years. The comparison groups consisted of 30 patients with normal hips ancl 

30 patients with clegenerative changes in the hips. The patients were examined on Aloka SSD 500 

machine with 3.5MHz and 5 MHz linear probes. Our own methocl of examination was introcluced. 

Ultrasound examination findings were com.parecl with findings obtainecl by other diagnostic methods 

such as scintigraphy, CT and tomography. In some cases, changes on femur heads were sonograp­

hically determined earlier than with other diagnostic methods. 

Key worcls: femur head necrosis-ultrasongraphy 

lntroduction 

Diagnosis of adult aseptic hip necrosis is mostly 

based on X-ray methods that offer an insight 

into the degree of necrosis, site of necrosis and 

surface of affected area. However, X-ray fin­

dings are negative in the early phase of the 

disease in which clinical findings such as pain, 

limping and reduced hip motions are dominant. 

Far early diagnosis of this disease other me­

thods may be used, e.g. tomography, scintigra­

phy, CT and MRI. Since some of these methods 

have not been available routinely, we were 

forced to search far new methods of imaging. 1• 
2, 3 

Correspondence to: Mladen Babič, MD, DSc, Specia­
lized Clinical Orthopaedic Hospital Lovran, Croatia. 
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Ultrasound plays an important role in many 

clinical fields, including orthopaedics. New ul­

trasonic machines offer diagnostic possibilities 

which could not be imagined just a few years 

ago. Today, soft tissue changes as well as joint 

diseases are routinely diagnosed, especially in 

children. Periarticular and intraarticular patho­

logic changes are also accessible to ultrasonic 

diagnosis. Intraosseous changes were inaccessi­

ble to ultrasound owing to bone acoustic impe­

dance, but with the development of ultrasonic 

technology it might be possible to overcome 

this obstacle. 6• 
7 Having certain experience in 

bone tumour ultrasound diagnostics, we specu­

lated about the possibility to visualise by ultra­

sound pathological changes on the femur head 

in the early phase of aseptic hip necrosis.8
• 

9 In 

the beginning we studied only the cases with 

X-ray findings of aseptic hip necrosis. After­

ward, we have started to visualise changes
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invisible by X-rays in the cases with suspected 

aseptic hip necrosis. 

Materials and methods 

In the period from 1985 to 1992, 51 patients 

with pain in the hip region were examined by 

ultrasound. The patients included in this study 

had a painful hip, reduced hip motions and 

evident or suspected X-ray changes in the ace­

tabulum or femur head. The aim was to visua­

lize changes characteristic for aseptic necrosis. 

Their age ranged between 35-55 years; there 

were 29 males and 22 females. The control 

group comprised 30 healthy persons 20-40 years 

of age, without a history of pain in the hip, 

with normal hip motions, and 30 patients with 

clinical symptoms and X-ray findings of degene­

rative hip changes ( coxarthrosis), in the age of 

50-65 years.

There are no data on. this problem available

in the existing literature. Therefore, we have 

devised our own method of ultrasonic diagnosis 

and assessment of the obtained results. An 

adult hip can be examined only under standar­

dised terms, and femur head should be comple­

tely visualised by ultrasound.JO, 11 

We have used Aloka SSD 500 machine with 

3.5 MHz and 5 MHz linear probes, and measu­

rements were performed using computer calli­

pers. 

The aim of our preliminary work was to 

establish normal ultrasonic relations in the re­

gion of adult hip joints, which differ greatly in 

comparison with neonatal and infant hips. We 

have established standards of examinations, 

since such standards do not exist in the literatu­

re, and we have developed our own examina­

tion methodology. It is mandatory to investigate 

the hip in multiple tomographic slices, which is 

schematically presented in Figure l. The supine 

position tenders the anterior and superior part 

of the femur head and acetabulum accessible 

to investigation. The probe is positioned in the 

horizontal plane (Figure lb), and slowly moved 

craniocaudally. Afterwards, the probe is turned 

in vertical plane to locate the great trochanter, 

and moved lateromedially. In this position the 

�if' 
Figure l. Schcmc of standard approaches to adult hip 

joint rneans of ultrasound probc (A-probc in the 

vertical plane, lateral to the hip joint; B-probc in thc 

horizontal plane, anterior to thc hip joint; C-probc in 

the horizontal plane, posterior to thc hip joint; D­

probe in the sernioblique planeinguinurn-anterior to 
the joint). 

probe should be oriented in the semioblique 

position, in the direction of the inguinum (Fi­

gure ld). After that, the patient should lie in 

decubitus position with support of the knees. 

The leg is thus in the horizontal plane. In this 

position the hip is examined in horizontal and 

vertical plane (Figure la). In this way, the 

upper and laterni joint sections as well as the 

great trochanter can be examined. The exami­

nation is completed in prone position (Figure 

le), also in horizontal and vertical planes, which 

provides an insight into the posterior joint sec­

tion. 

Results 

In healthy individuals, only the narrow bony 

acetabular part, adjacent to the cartilage, can 

be visualised. In contact with ultrasonic beam, 

the superficial segment is imaged on the screen 

as a semilunar hyperechogenic line. Identically, 
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Figure 2. Normal ultrasound finding of adult hip joint. 
Part of the acetabulum and femur head are shown as 

two semilunar, hyperechogenic areas (A and B). 

Figure 2a. Scheme of ultrasound finding of normal hip 

joint. The underlinecl parts are those visualised sono­
graphically. 

only superficial, intracartilaginous bony part of 

the femur head can be visualised as a hyperec­

hogenic semilunar line (Figure 2, 2a). It is 

seldom possible to visualize the whole femur 

head, imaged as a homogeneous hypoechogenic 

spherical zone below the hyperechogenic line. 

When the patient is in supine position, and 

the probe in the vertical plane, the great and 

lesser trochanter can be visualised. 

In patients with coxarthrosis, a thin hyper­

echogenic line visible in healthy persons is 

considerably wider and inhomogeneous, and 

hyperechogenicity is slowly replaced with 

normoechogenic area representing non-affected 

part of the femur head. 

The space between the acetabulum and femur 

head, measured sonographically, is 2-3 mm in 

healthy subjects. 

After having obtained standard images and 

gained certain experience with healthy hip and 

coxarthrotic hip examining, we started to carry 

out the investigations in adults with clear aseptic 

hip necrosis. These findings were considerably 

different in comparison with healthy and coxar­

throtic hips. In aseptic hip necrosis, the hyper­

echogenic line is clearly delineated; disrupted 

and inhomogeneous hyperechogenic zone can 

be visualised inside the femur head, represen­

ting alterations of bony structure in the femur 

head (Figure 3, 3a, 4, 4b). It is mandatory to 

examine both hips, and to measure the width 

of the hyperechogenic zone since it represents 

the area of aseptic necrosis. It is also necessary 

to measure the joint fissure width for an indirect 

assessment of the cartilage condition and even­

tual existence of intraarticular effusion. 

In addition to ultrasound examination, ali 

patients have been examined by other available 

imaging methods; scintigraphy, X-ray tomo­

graphy, and in some cases also CT scan. 

There were 51 patients examined, and in 29 

of them aseptic hip necrosis was confirmed in 

the course of diagnostic procedure. Aseptic hip 

necrosis was established by ultrasound in 21 

patients. In 16 patients with pain in the hip the 

findings were negative, and the disease was 

confirmed using other imaging methods, as well 

as by clinical follow up. In 8 patients false-ne-
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Figure 3. Aseptic hip necrosis in adult-ultrasonic fin­

ding. Just beneath the semilunar hyperechogenic zone 
there is a rhomboid zone of increased echogenicity 

corresponding to early aseptic necrosis of the hip. 

A-disrupted continuity of semilunar hyperechogenic

zone. B-acetabulum, C-healthy part of the femur

head, D-aseptic necrosis zone, E-skin, F-subcutaneous

tissue, G-muscle.

Figure 3a. Scheme of ultrasonic finding of aceptic hip 

necrosis. The underlined parts are those visualised 

sonographically. 

Figure 4. Aseptic hip necrosis in adult - ultrasonic 

finding. 

Figure 4a. Scheme of ultrasonic finding of aseptic hip 

necrosis. The underlined parts are those visualised 

sonographically. 
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Figure 4b. X-ray finding in the same patient. 

gative findings were obtained. False-negative 
findings occurred mainly in the beginning of 
our study as we lacked experience; 6 false 
positive findings were also obtained primarily 
during the first years of our investigations. 

Discussion 

So far, etiology of ase ptic hip necrosis bas not 
been completely explained. Various pathologi­
cal conditions, having nothing in common with 
each other, can cause aseptic hip necrosis. It is 
usually a consequence of a hip trauma, circula­
tory disorders in the femur head, as well as of 
metabolic diseases. 12 It is not seldom found in 
collagen-disorders, endocrinological disturban­
ces, degenerative diseases and alcoholism. Ra­
rely it can be found in septic infections and 
venereal diseases. Aseptic hip necrosis in in­
fancy (Perthes' disease) bas different features 
and age of onset. 

In its early stage, aseptic hip necrosis repre­
sents a substantial diagnostic problem. Classical 
X-ray diagnosis being insufficient at this stage,
we have tried to improve the diagnostic proce­
dure by ultrasound imaging.

In the period of 7 years we have been using 
probes of 3.5 MHz and 5 MHz. We believe that 
an 8-10 cm long 5 MHz Iinear probe is the most 
convenient. Using such a probe we could obtain 
a general insight into the analysed structures. 
While measuring bone structures, it should be 
kept in mind that ultrasound beam velocity in 
the bones is cca 25 % higher than soft tissue 
velocity. Bence, the values obtained in the 
bones are always somewhat Iower than in rea­
lity. During the study, mathematical corrections 
were performed in order to obtain real va­
lues.13· t4 

Altered bone structure due to aseptic necrosis 
enables us to visualize deeper bony structures 
of the hip, thus rendering pathological investi­
gation of the altered structures relati vely easy. 
In normal bone very limited quantity of infor­
mation can be obtained by means of ultra­
sound,8· 15 whereas ultrasonic beam in patholo­
gically altered bone has different properties, 
which enables us to obtain more diagnostic 
information.6 Alterations smaller than 1 cm can­
not be visualised sonographically in bony struc­
tures with presently available ultrasonic machi­
nes.11' 15 

lnterventional ultrasonography provides an 
opportunity for femur head biopsy in certain 
patients with suspected pathological alterations 
of the femur head, thus improving the diagno­
stic procedure. 

Ultrasound finding in a healthy person shows 
a semilunar hyperechogenic line, the feature 
observed due to properties of ultrasonic beam 
in junction with healthy bone structure.7• 15 

Conversely, in aseptic hip necrosis ultrasonic 
finding is much more prominent owing to a 
large visible hyperechogenic area.7

• 
8 Altera­

tions in the bone structure in the course of the 
disease enable ultrasonic beam penetration in­

side the bone itself, and the reflected beam 
provides a substantially bigger amount of infor­
mation.9 
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A high proportion of false-positive and cer­

tain proportion of false-negative findings were 

recorded in the begining of our study, when we 

were inexperienced in this imaging method, 

resulting in the misinterpretation of ultrasonic 

image. Errors were primarily due to unrecogni­

sed phenomenon of reverberation in few cases, 

and due to misinterpetation of the superposition 

of shadowing caused by probe malpositioning. 

Large degenerative alterations of the femur 

head with formation of cystic zones represent 

a significant diagnostic problem versus aseptic 

hip necrosis. Hyperechogenic area in the femur 

head is visible in degenerative alterations as 

well, and special care should be taken to deli­

neate a sharp border between the necrotic bone 

tissue in aseptic necrosis and normal bone tis­

sue. Hyperechogenic area in degenerative di­

sease merges gradually with the normoechoge­

nic area of normal bone. This is the only 

difference between the two conditions. 

After performed sonographic examination 

and follow up of patients with aseptic hip 

necrosis in adults it is possible to draw the 

following conclusions: 

- By means of ultrasound, aseptic necrosis

can be diagnosed sooner than with classical 

diagnostic procedures; 

- Examination is harmless and can be often

repeated; 

- Dynamic visualisation form different direc­

tions is possible; 

- Ultrasound provides a considerable contri­

bution to resolving these diagnostic problems, 

especially in an early stage of the disease. 

- Ultrasonographically guided biopsy can be

performed from specific sites and pathohistolo­

gical diagnosis can be obtained. 

Our observations contribute to broadening 

the applicability of ultrasound diagnostics. 
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A comparative study of ultrasonography and computed 
tomography in orbita) diseases 

Miklos Barta, Peter Racz, 1 Tamas Puskas, Ida Szepe, Judit Ferentzi,1

Gyorgyi Munkacsi1 and Antal Safran2 

Departments of Radiology, Ophthalmolog/ and Otorhinolaryngology2, Markusovszky 
Hospital, Szombathely, Hungary 

Examinations were performed in 121 patients suspect of orbita! disease. The sensttivtty of the 

echographic method was 2 mm far extraocular intraconal orbita! processes. In the majority of 

endocrine orbitopathies ultrasound examination yields a sufficient amount of information to confirm 

the clinical diagnosis. CT examination is indispensable before surgery and radiotherapy, and when 

the disease is extraconal or destroys the orbita! wall. 

Key words: orbita! diseases; ultrasonography; tomography, x-ray computed 

lntroduction 

The diagnostic use of ultrasonography (US) 

and computed tomography (CT) of orbita! dis­

orders is dealt with by a large number of 

papers; L-12 however, there are only hints con­

cerning comparison of the two methods. 

In this study we tried to establish the diagno­

stic value of an excellent though not specially 

ophthalmological US equipment in orbita! di­

seases, and to compare the efficacy of US and 

CT. Results obtained by Doppler-sonography 

are not discussed bere. 

We found that an overwhelming majority of 

orbita! processes can be diagnosed by the use 

of Picker LSC 7000 real-tirne equipment, espe-
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cially if the pathological alteration is adjacent 

to the bulbus. Ali orbita! disorders are clearly 

discernible by CT. Computed tomography is 

indispensable before surgery and radiotherapy. 

Materials and methods 

Between October 1, 1988 and July 31, 1991, 

121 patients with a suspected orbita! disorder 

were examined in Markusovszky Hospital. 

There were 59 US and 115 CT examinations 
carried out; in 26 cases both US and CT were 

done at the same tirne. 

US examinations were performed by Picker 

LSC real-tirne equipment, using a 5 MHz linear 

array transducer and a Kitecko gel-cushion pla­

ced to the closed eyelids. The US diagnosis was 

further confirmed by CT (Somatom DRH-2 

Siemens), clinical course and histology. 
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Figure l. a) Transversal sonogram of the medial rectus 
muscle in a patient affected by endocrine orbitopathy. 
b) Axial CT of medial rectus muscle in the same
patient. The same finding was obtained by both met­
hods. 

Results 

The evaluation of the method according to 

diagnosis is shown in Tables 1 and 2. Nine US 

and 16 CT examinations were repeated. The 

most frequent indications were endocrine orbi- , 

topathies and tumours (Figures 1 -3). Endocrine 

orbitopathies can only be demonstrated by US 

if the medial rectus muscle is involved; ali 

intraconal processes, however, are discernible, 

by US. US has a restricted diagnostic value in 

extraconal disorders, their relationship to the 

osseous orbita! wall could not at ali, or only 

hardly, be established by the use of US. E.g., 

the neurofibromatosis of one of the patients 

could only be revealed by the positive result of 

the Valsalva-manoeuvre. In a false negative 

case an extraconal turno ur ( dermoid) was not 

detected by US. In another case enlargement 

Figure 2. a) Tarnsversal sonogram: cystic lesion in the 
left orbit. b) Axial CT: the cystic lesion with mural 
enhancement (arrow---,,) can be seen on the left of the 
open fronta) sinus. 

of the'lacrimal gland was detected but its exact 

nature could not be explained because no sur­

gery was performed. 

Discussion 

For orbita) examinations miniaturised 8 -10 

MHz transducers are used. 6• 10• 13 No sufficiently

exact topographic information can be obtained 

by orbita) US, mainly because of Jack of ima­

ging in the coronary plane. Its efficacy is limited 

in posterior processes or disorders adjacent to 

the osseous orbita! wall. The anterior and mid 

third, however, can be sufficiently evaluated by 

sonography . 1• 6• 10• 13 
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Figure 3. a) Sagittal sonogram: Cystic lesion with 
septal structure above the left eye. b) Sagittaly recons­
tructed CT scan: Cystic stenotic process in the left 
half of the fronta) sinus (arrow-> ), propagating into 
the orbit. The eyeball is disclocated forward and 
downward. Diagnosis: Fronta) sinus mucocele, verified 
by surgery. 

Here we present the use of US and CT in 

the evaluation of orbita! diseases. 

Value of US in the diagnosis of orbita! processes 

The orbita! processes discernible acoustically 

from their environment can be diagnosed by 

US. 1• 2, 6, 10, 13• 14 The advantage of the equip­

ment used by us over that intended for special 

ophthalmological purposes is in its lower fre­

quency securing better penetration and over­

view of the pathological alteration and its envi­

ronment. On the other hand, the small transdu­

cer with higher frequency produces a more 

detailed picture. The apex cannot be examined 

by US, but no diseases with such localisation 

occurred in our material. 

Ali intraconal processes could be detected. 

The use of US can be recommended in the 

diagnosis and follow-up as long as the medial 

rectus muscle is involved.5· 15 This muscle is 

always discernible by our equipment and its 

width can be measured. 

Table l. Diagnoses based on orbital US and CT. 

Congenital disorders 
(neurofibramatosis 
and Paget's disease) 
Inflammation 
( orbita) phlegmone) 
Endocrine orbitopathy 
Tomours+ 
Injury + + 
Unclarified (enlargement 
of the lacrimal gland) 
Negative radiological finding 

US CT US and CT 

1 2 

5 
11 22 
23 25 
- 25 

1 1
18 40 

1 

11 
9 

1 

4 

+: lymphoma (3), neurinoma (2), glioma (1), menin­
geoma (1), mucocele (1), dermoid (1), lipoma (3), 
haemangioma (1), metastatic neuroblastoma (2), reti­
noblastoma (4), anaplastic carcinoma (3), planocellular 
carcinoma (3). 
+ + : blow-out fracture (8), other orbita) fracture
(13), orbita! foreign body (2), traumatic exophthalmos
(2).
+ + +: hyperthyroidism (4), protrusion (2), orbita)
injury (14), diplopia (3), papillar stasis (7), optic nerve 
atrophy (10). 
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The method has a restricted value in extraco­

nal processes because of the shadow of the 

osseous orbita! margin accompanying the use 

of a rather big linear transducer. In some cases, 

the infiltrative nature of the lesion can be 

shown by monitoring the situation during eye 

movement. Dehiscences of the orbita! wall can 

be shown by the Valsalva manoeuvre. US fol­

low-up may suffice in processes clarified earlier 

by other imaging or diagnostic methods. Pre­

vious US may be helpful in choosing correct 

CT-technique ( e.g. in case of a negative sono­

gram the examiner must be prepared for vie-

wing the skull as well). 

The place of CT in the diagnosis of orbita! 

disorders. 

CT is an excellent tool in imaging the exact site 

and structure of orbita! processes. Administra­

tion of a contrast medi um is hardly necessary, 

its use may be helpful in intraorbital, intracra­

nial and perisellar disorders. The exact relation­

ship of the lesion to bone and environment can 

be clarified by CT. Orbita] CT is indispensable 

before surgery and radiotherapy. 

Table 2. US and CT findings obtained by parallel examinations. 

Number 
of US CT 

patients positive negative positive negative 
Congenital disorder 
( neurofibramatosis) l 1 1 
Endocrine orbitopathy 8 6 5 11 
Tumours + 9 8 1 9 
Unclear (lacrimal gland 
enlargement) 1 1 1 
Negative radiological finding + + 4 4 4 

+: lymphoma (NHL: 2,HL: 1), neurinoma (2), optic sheet glioma (1), mucocele (1), meningeoma (1), dermoid (1). 
+ +: diplopia (4).
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Blunt splenic injuries: A sonographic contribution to indications 
for conservative or operative treatment 
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In the presented 10 year period altogether 932 patients after blunt abdominal injury were examined, 

and 110 traumatic lesions of the spleen were sonographically diagnosed, from which 89 were directly 

visualized whereas in 21 patients only free abclominal fluid was present. We have sonographically 

cletected 26 (29.3 % of directly visualized lesions) subcapsular splenic hematomas, 13 (14.6 %) 

shallow splenic lacerations, 20 (22.5%) intraparenchymal hematomas ancl 30 (33.7%) cleep splenic 

ruptures. By means of ultrasouncl we have conservatively treatecl 88.5 % of subcapsular hematomas, 

77 % of shallow spleenic lacerations, 80 % of intraparenchymal hematomas ancl none of cleep splenic 

ruptures. Ultrasouncl showed reliable results with respect to sensitivity (97 % ), specificity (100 % ) 

ancl accuracy (99, 7 % ) .

Key words: spleen-ultrasonography; wounds, nonpenetrating 

lntroduction 

The spleen is a parenchymatous organ covered 

with very thin capsule which is sonographically 

invisible, but gives clear outline to the spleen. 

It is surrounded by the perisplenic and left 

subphrenic space which are, in normal condi­

tions, only virtual peritoneal recesses. 1 

The traumatic rupture of the splenic capsule 

results in an intraperitoneal bleeding, particu­

lary in the mentioned recesses. Due to interpo­

sed stomach air, left subphrenic collections 

cause diagnostic difficulties.2 Intracapsular (pri-
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mary) splenic rupture forms traumatic paren­

chymal lesion of the spleen with intact capsule. 

If untouched splenic capsule ruptures under the 

pressure of blood collection, more severe symp­

toms of bleeding appear.3 Namely, when an

intralienal blood collection erupts into the peri­

toneal cavity, a secondary bleeding from the 

lesion follows. A few hours or even 30 days 

may pass between the first, subcapsular, and 

the second, open bleeding. Because of a danger 

of the secondary splenic rupture, a patient with 

injury of this organ should be hospitalized at 

least for 3 weeks with permanent ultrasonogra­

phic control. 

Splenic tissue have sonographically perfect 

homogeneity. It means that ali reflections in 

the splenic parenchyma should be considered 

abnormal, except vascular reflections at the 

hilus leve!. 4• 
5 
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The most frequent mechanism of blunt sple­
nic injuries is deceleration. The spleen is often 

injured organ in blunt abdominal trauma.6• 7• 8 

Blunt splenic injuries are often concomitant 

with other abdominal or extraabdominal organ 

injuries and bone fractures. For example 20 % 

of injured patients with caudal rib fractures 

have concomitant rupture of the spleen. 9 Trau­

matic effect and rupture modality are connected 

with the perfusion status in the moment of 

trauma (hydrostatic intraparenchymal pressure 

increase). 

Although sonographic appearance of a blunt 

splenic injury is well-known, the aim of this 

study was to determine the role of ultrasound 

in early indications for the conservative treat­

ment of such injuries whenever possible. 

Patients and methods 

Between January 1982 and January 1992 alto­

gether 932 patients with blunt abdominal injury 

were examined at the Ultrasound Diagnostic 

Unit of the Clinical Hospital Center Rijeka, 

Croatia. 

Left subcostal and intercostal approach were 

used for the sonographic examination of the 

spleen. We have also used right prone position 

of a patient with raised left hand. It is necessary 

Table l. Sonography of blunt splenic injuries. 

Type of injury Sonographic appearance 

to mention that abdominal pansonographies 

were always applied due to frequent concomi­

tant lesions, as well as presence of peritoneal 

recesses, eventually with blood collection. 

Ultrasound examinations were performed by 

means of the following equipment: Fisher Emi­

sonic, Bri.iel and Kjear 1486, Aloka SSD 260 

LS and Hitachi EUB 515 with sector, linear 

and convex transducers of 3.5 and 5 MHz. 

Results 

If blunt splenic injury was suspected, we ob­

viously searched for essential sonographic signs, 

such as: 

1) limited fluid collection (hematoma) in the

splenic parenchyma,

2) splenic oedema and

3) free peritoneal ( especially perisplenic) fluid.

Intralienal hematoma and/or splenic oedema

was found in 89 patients after blunt abdominal 

trauma, which means in 32.1 % from altogether 

227 sonographically detected injuries of an ab­

dominal organ. Ultrasound findings of blunt 

splenic injuries are presented in Table l. 

In Table 1, sonographic appearance of parti­

cular splenic injury was noted immediately after 

the trauma. Patients in which the ultrasound 

Number % 

Subcapsular 
splenic 
hematoma 

Anechoic spindle- or sickle-like 
formation which elevates a thin 

26 29.2 

Shallow 
splenic 
laceration 

Intraparenchymal 
splenic 
hematoma 

Deep 
splenic 
repture 

Tota! 

capsule, without perisplenic extravasation, 
homogenous structure of the splenic 
parenchyma 

Thin perisplenic hypoechoic liquid 
»halo«, the spleen sonographically
appears intact

Hypoechoic focal lesion in the 
splenic parenchyma without 
perisplenic extravasation 

Heterogeneous echoes from the particular 
parenchymal segment with hypoechoic 
bleeding foci, perisplenic blood collection 
filling other peritoneal recesses 

13 14.6 

20 22.5 

30 33.7 

89 100.0 
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Figure l. Intercostal sector scan of the subcapsular 
splenic hematoma (arrow). 

finding of blunt splenic injury was diagnostically 
or therapeutically equivocal were usually follo­
wed-up by means of ultrasound severa! times 
during the first 24 hours, as well as in following 
days after the injury. We have also sonographi­
cally checked every patient with clinical aggra­
vation. 

After initial volume compensation ali the 
patients with subcapsular hematoma (Table 1, 

Figure 1) were hemodinamically stable. This 
group of patients was_conservatively treated by 
sonographic follow-up of subcapsular blood re­
sorption. Three patients with a concomitant 
hemorrhagic lesion of the !iver were, on the 
contrary, operated on (Table 2). 

In patients with presumed shallow laceration 
(Table 1, Figure 2) a free perisplenic fluid was 

Figure 2. Intercostal sector scan of the minimal peri­
splenic blood collection ( arrow). 

Table 2. Treatment of particular sonographic type of splenic injury. 

Type of injury No Urgent Secondary Conservative 
laparotomy splenic rupture treatment 

Subcapsular 26 3 (11.5 % due to o 23 (88.5 %) 
hematoma concomitant injury) 

Shallow 13 o 3 (23 %) 10(77.0%) 
laceration 

lntraparenchymal 20 o 4 (20%) 16 (80.0%) 
hematoma 

Deep rupture 30 30 (100%) o o 

Tota! 89 33 (37 %) 7 (8%) 49 (55.0%) 

Table 3. Summarized results and parameters of the diagnostic value of ultrasound in blunt splenic injuries. 

Results Number Parameters % 

True positive 110 Sensitivity 97 
True negative 819 Specificy 100 
False postivie o Accuracy 99.7 
False negative 3 Positive predictive value 100 

Negative predictive value 99.6 
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sonographically detected without presentation 

of the place of injury. In 11 patients (85 % of 

this group) a thin layer of minimal blood collec­

tion was found exclusively in the perisplenic 

and left subphrenic space, while Morrison's and 

Douglas pouch were empty. In 2 patients (15 % 

of this group) a blood trace was found in the 

Morrison's pouch. In the first few hours after 

the injury ali the patients were hemodinamically 

stable, whereas 5-15 hours later hypotension 
and threatening hemorrhagic shock appeared. 

In 3 patients (23 % of this gorup) ultrasound 

follow-up examination evidenced an increased 

perisplenic collection, but no overflow to the 

Morrison's and Douglas pouch. Sonographical­

ly, it was a secondary splenic rupture (Table 

2). These 3 patients underwent explorative lapa­

rotomy. The splenic salvage succeeded in two 

of them whereas in the remaining one splenec­

tomy could not be avoided. In the conservati­

vely treated patients with splenic laceration we 

have sonographically controled a resorption of 

the perisplenic blood collection. 

Patients with intraparenchymal hematoma 

(Table 1, Figure 3) were hemodinamically sta­

ble at the tirne of ultrasound examination (i.e. 

in the first 30-60 minutes after the injury). Free 

intraperitoneal fluid was not found. In 8 pa-

Figure 3. I ntercostal sector scan of the intraparenchy­
mal splenic hematoma (arrow). 

Figure 4. Subcostal sector scan of the splenic rupture. 

tients ( 40 % of this group) we have sonographi­

cally detected an increase in the hematoma and 

oedema of the spleen from 12 to 24 hours after 

the injury. Hematomas remained stable (un­

changed size) for another 2-4 days. After that, 

a regression untill complete resorption was ob­

served. However, 4 (20 % ) patients of this 

group suddenly developed a hypovolemia with 

hypotension 3-30 hours after injury. On sono­

graphy, the splenic structure became inhomoge­

neous, the hematoma ruptured into the perito­

neal cavity with evidence of free fluid. Secon­

dary rupture of the spleen was diagnosed and 

splenectomy couldn's be avoided. 

One-third of ali sonographically determinated 

blunt splenic injuries were deep ruptures of the 

splenic parenchyma (Table 1, figure 4). Ali the 

patients in this group were hemodinamically 

unstable. Rupture of the spleen was followed 

by abundant endoabdominal effusion which re­

quired urgent laparotomy (Table 2). Splenec­

tomy was done in 26 (87 % ), and splenic salvage 

in 4 (13 % ) patients of this group. 

In 21 patients (7 .6 % of ali sonographically 

detected intraabdominal injuries) a splenic rup­

ture was found intraoperatively, while ultra-
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sound detect only free abdominal fluid. It 
means that sonographer has diagnosed splenic 
injury only indirectly. Ultrasonographic detec­
tion of the hematoperitoneum played an impor­
tant role in the decision tor operative treatment. 

Blunt splenic injury was sonographically diag­
nosed in 110 (39.7 % of total 277 patients with 
sonographically detected traumatic lesion of an 
abdominal organ). False negative result (Table 
3) represented 3 unrecognized splenic ruptures
which were surgically verified.

Abdominal pansonography did not require 
more than 15 minutes, and it was possible to 
carry out the compensation of a circulating 
volume simultaneously. 

Discussion and conclusions 

Following our results, the spleen is absolutely 
the most frequently injured organ in blunt ab­
dominal trauma, which corresponds to the re­
sults of other authors.10 We have sonographi­
cally examined 932 patients with blunt abdomi­
nal injury and detected 277 traumatic intraabdo­
minal organ lesions. Blunt splenic injury was 
tound in 110 patients (39.7 % of altogether 277 
intraabdominal injuries) and was the leading 
cause of hematoperitoneum. In 89 patients the 
splenic lesion was visualized directly, whereas 
in 21 patients only free abdominal fluid was 
detected. According to our results, ali the pa­
tients with indirect sonographic evidence of 
splenic trauma required laparotomy. Apart 
from therapeutic, laparotomy had even diagno­
stic role in this case. Conservative treatment is 
possible only with direct sonographic visualiza­
tion of blunt splenic injury. Such visualization 
have been achieved in 89 patients, i.e. in 32.1 % 
of ali sonographically evidenced abdominal 
injuries. We can correlate the sonographic ap­
pearance and prognosis of the particular blunt 
splenic injury. 

Subcapsular splenic hematoma included al­
most one-third, precisely 29.2% (Table 1) of all 
sonographically detected blunt splenic injuries. 
According to our experience, subcapsular sple-

nic hematoma usually had a tovourable progno­
sis and should be treated conservatively (Table 
2) by ultrasound tollow-up of the hematoma
resorption.

Shallow splenic laceration (Table 1) can also 
be treated conservatively, although, it requires 
more than just sonographic tollow-up, due to 
possible secondary splenic rupture. In this 
group even 10 (77 % ) patients were conservati­
vely treated despite intrapertioneal hemorrha­
ge. 

Intraparenchymal splenic hematoma (Figure 
3) was diagnosed in abouth one-tourth (Table
1) of blunt splenic injuries. If no further compli­
cations exist, the treatment is conservative (Ta­
ble 2). This sonographic finding on the first
examination restores the diagnosis, but does
not provide enough prognostic intormation. Na­
mely, even 20 % of patients with intrasplenic
hematoma underwent surgery due to secondary
splenic rupture (Table 2). Consequently, regu­
lar ultrasound tollow-up is necessary.

Deep splenic rupture represented a frequent 
sonographic finding in blunt injuries of this 
organ (Table 1). They are always tollowed by 
abundant hematoperitoneum and are regarded 
as an indication tor urgent Iaparotomy. 

Our results point out that ultrasound, in 
hands of an experienced sonographer, provides 
a valuable intormation of posttraumatic status . 
of the spleen. Conseq uently, ultrasound is one 
of the basic diagnostic devices in the determina­
tion of indications tor conservative treatment, 
and in tollow-up of non-surgicall treated pa­
tients. The presented results were obtained by 
close collaboration of a surgeon, anesteziologist 
and sonographer. 

Our results Iead to the tollowing conclusions: 

l. Subcapsular splenic hematoma usually requi­
res conservative tratment.

2. If vita! signs are stable, shallow splenic lace­
rations and intralienal hematomas require
also conservative approach with frequent
ultrasound tollow-up examinations.

3. Deep splenic rupture as well as secondary
rupture of the spleen with massive endoab­
dominal effusion (Douglas, Morrison) are
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indications for urgent laparotomy, regardless 

the circulatiory condition. 

4. Ultrasound is a reliable, quick, cheap and

repeatable technique of great value in diag­

nostics, prognosis and follow-up of a patient

with blunt splenic injury.

5. Our results indicate that ultrasound in the

hands of an experienced sonographer wor­

king in a well organized team can be regar­

ded as the first diagnostic method in ap­

proach to the patient with blunt splenic

injury.
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Quantitative analysis of blood flow in the estimation of renal 
transplant function 
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We performed 74 perfusion studies of renal transplants in 52 patients using 99 mTc-pertechnetate. 
Renat blood flow (RBF) was expressed as a percentage of cardiac output (CO). Mean RBF/CO in 
patients with creatinine serum leve! (CSL) < 150 µmolil was 13.1 % ± 5.6, and for th_ose who had 
CSL between 150 and 300 µmolil was 8.1 % ± 3.8. Patients with CSL between 301 and 450 µmolil 
had mean RBFICO 5.6 % ± 2.5, and those with CSL > 450 µmolil had mean RBFICO 3.6 % ±

1.1. Differences among ali groups and a correlation between CSL and RBFICO values were 
statistically significant. Patients with chronic rejection on biopsy had higher RBFICO values (mean 
5.3 % ± 2.4) than those with acute rejection (mean 3. 9 % ± 0.2) and cyclosporin nephrotoxicity 
(mean 3.8% ± 1.6). RBFICO values are accurate in differentiation of renal transplants regarding 
their function and they could be helpful in the estimation of trasplant function alteration. 

Key words: kidney trasplantation; renal circulation; blood flow velocity 

Introduction 

Complications responsible for graft failures and 

finally for graft removing are: surgical complica­

tions, acute tubular necrosis, cyclosporin nep­

hrotoxicity ( and other complications caused by 

therapy) and the most often, rejection. 1 
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Perfusion and dynamic renal scintigraphy are 

approved methods in evaluation of renal trans­

plant function. Allograft perfusion is a qualita­

tive examination. By means of that procedure 

it is possible to get information about the 

activity moving through blood vessels of the 

kidney, but not about the magnitude of the 

kidney blood flow. That is the reason why 

many authors have described various perfusion 

indices, with more or less success.2
-
5 

A.M. Peters and colleagues described a me­

thod for measuring renal blood flow (RBF) as 

a percentage of cardiac output (CO). The me­

thod determines the count rate that would be 
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recorded over the organ if the tracer behaved 

like radiolabelled microspheres and was totaUy 

trapped in the vascular bed of the 01 gan on the 

first pass. 6, 
7 

We wanted to evaluate that method in our 

department, where we have been performing 

the perfusion and dynamic scintigraphy of renal 
transplants for more than 10 years.8 

Patients and methods 

From October 1, 1991 to July 1, 1992, 52 

patients were studied prospectively in 74 exami­

nations. There were 17 females and 35 males, 

their age ranging from 12 to 59 (mean age 35). 

Forty-two cadaveric and 10 living related kid­

neys were transplanted from 5 to 76 months 

(median 31) before examination. Ali patients 

were cyclosporin treated. 

We performed the perfusion and subsequent 

dynamic graft scintigraphy using 99mTc-per­

technetate and iodine-131 Ortho Iodo Hippuric 

Acid in patients in whom worsening of trans­

plant function was suspected. We chose creati­

nine serum leve] (CSL) as an indicator of the 

renal transplant function and a relation between 

RBF/CO values and CSL values was obtained. 

ln some patients a renal biopsy was perfor­

med. We presented only the biopsies done 

within 30 days of the study in the case of 

chronic rejection, and within 5 days for others 

diagnoses. The perfusion scintigraphy was done 

with 99mTc-pertechnetate (550 MBq) injected 

rapidly as a compact bolus. A gamrna camera 

with low energy parallel collimator was used 

for data acquisition. Flow irnages were collected 

at a frarne rate of 1 per sec for 60 sec, in a 

64*64*16 matrix. 

Pre and post dose syringe counts were rnea­

sured on collimated garnma carnera's face as a 

10 sec static frames for the measuring of the 

net injected dose. Deadtime correction was 

rerformed as described previously.9 

The distance between an anterior abdominal 

wall rnarker and the centre of the transplanted 

kidney was obtained on a laterni view for depth 

correction factor measuring. An irnage was 

made for 30 sec in a 128*128*8 matrix. The 

obtained distance (x) was later multiplied with 

a soft-tissue linear attenuation Te coefficient 

(µ = 0.153 cm-1).

Data analysis was performed by Peters me­

thod. 7 One region of interest (ROI) was positio­

ned around the transplanted kidney. Three 

ROI-s were drawn along the course of the 

abdominal aorta (Figure 1). There is no need 

to avoid the iliac artery if there is some overlay 

with the transplanted kidney because the error 

obtained by including the artery within the 

graft ROI is negligible.7 ROI-s in the course of 

the abdominal aorta have to be very short ( one 

or two pixel long) because too long ROi-s 

produce overestimated results.7 Each aortic 

curve was corrected for recirculation using a 

gamma fit, integrated and multiplied by the 
ratio of the maximum upslope of the renal 

curve to the maximum upslope of the integrated 

Figure l. Rcgions ol' interest ovcr transplant (A) ancl 
aorta (B, C, D). 
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gamma function aortic curve. The obtained 
curve represents the renal curve that would 
have been recorded if the 99mTc pertecbnetate 
had an infinite transit tirne through the renal 
vascular bed. If the procedure is accurate, the 
resultant curve will parallel the renal curve.6

• 
7 

The procedure with generated curves is presen­
ted on Figure 2. 

RBF as a fraction of CO was finally calcula­
ted from the formula: 

RBF/CO 
gk A 

ga
. 

D . DCF . 100 (1) 

where RBF/CO = RBF as a percentage of 
CO; gk = maximum upsloge of renal curve; 
ga = maximum upslope of integrated aortic 
curve; A = plateau of integrated aortic curve 
(cts/sec); D = net patient dose (cts/sec); DCF 
= depth correction factor ( eµx). 

RBF/CO values were obtained for ali three 
aortic curves and the fina! result was expressed 
as a mean value. 

Statistical analysis was performed by t-test 
and Student's t-test. 

A correlation was measured by standard pro­
cedure. 

A B 

Results 

We compared RBF/CO values with CSL values 
by dividing ali patients' examinations into four 
groups regarding current patients' CSL (Table 
1). The mean RBF/CO values of groups were 
progressively lower with growing CSL. The 
group with the Iowest CSL ( < 150 µmol/1) had 

Table l. RBF/CO values in comparison with creatinine 
serum levels. 

CSL (µmolil) 
<150 150-300 301-450 >450

N 12 39 15 8 

X(%) 13.1* 8.l* 5.6* 3.6* 

s.d. 5.6 3.8 2.5 l.l

s.e.m. 1.6 0.6 0.6 0.4 

CSL - creatinine serum leve!, N - number of studies, 
X - mean RBF/CO, s.d. - standard deviation, s.e.m. 
- standard error of the mean, *p < 0.01. 

the highest mean RBF/CO value (13 % ± 5.6) 
and the opposite (CSL > 450 µmol/!, mean 
RBF/CO = 3.6 % ± 1.1). Differences among 
ali four groups are statistically significant. 

The presumed reciprocal correlation between 
RBF/CO values and CSL values is presented 
on Figure 3. The correlation coefficient is 0.58. 
The coefficient square is 0.34. The correlation 
is statistically significant (p < 0.001). 
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Figure 2. Procedure with generated curves. A) Raw renal (K) and aortic (A) curve. B) Smoothed aortic curve 
along with fitted gamma-variate curve. C) Integrated and fitted aortic curve (A) multiplied by gK/gA slope's 
ratio to obtain parallelism with upslope of kidney curve (K). 
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Figure 3. Correlation between RBF/CO values and CSL values. 

Two and more examinations were performed 

in 16 patients. RBF/CO values in almost ali 

cases moved in opposite direction than CSL 

values. RBF/CO values in comparison with 

CSL values for ali examinations of these pa­

tients are presented on Figure 4. 

The biopsy diagnosis was obtained in 28 

patients. The most often diagnosis was chronic 

rejection. The mean RBF/CO values are pre­

sented for ali biopsy diagnoses in Table 2. 

Differences between the group with chronic 

rejection and the others are statistically signifi­

cant. 

Discussion 

The obtained RBF/CO values were compared 

with CLS as a not ideal but often employed 

indicator of renal transplant function. The cor­

relation and differences among ali four groups 

Table 2. RBF/CO values in patients with transplant 
biopsy. 

Biopsy diagnosis 

chronic acute MPGNF cyclosporin 
rejection rejection nephro-

toxicity 
N 15 3 7 3 

X(%) 5.3 3.9* 8.3** 3.8* 
s.d. 2.4 0.2 1.6 0.2 
s.e.m. 0.6 0.1 0.6 0.1 

MPGNF - membranoproliferative glomerulonephritis, 
N - number of studies, X - mean RBF/CO, s.d. -
standard deviation, - s.e.m. - standard error of the 
mean, *p < 0.05 toward the mean RBF/CO of chronic 
rejection, **p < toward the mean RBF/CO of chronic 
rejection. 

based on the CSL were statistically significant. 

We have concluded that RBF/CO values are 

accurate in the differentiation of renal trans­

plants regarding their function. 
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Figure 4. RBF/CO values in comparison with creatinine serum levels in patients with two or more examinations. 

In almost ali 16 patients with two or more 

examinations RBF/CO values followed the di­

rection of CSL values changing in keeping with 

the reciprocal correlation. That suggests a po­

tential role of RBF/CO values as indicators of 

the alternation of transplant funciton. 

The only accurate way to find out what is 

really happening with the transplanted kidney 
is to perform a renal biopsy. In our study 

patients with biopsy proven chronic rejection 

had a mean RBF/CO 5.3 % (range 3.5-8.0 % ). 

A mean RBF/CO for children in one study was 

13 .1 % 10 and in another authors concl uded that 

acute rejection could be eliminated if RBF/CO 

values were higher that 5 % . 7 A mean RBF/CO 

value for patients with acute rejection in our 

study (3.9 % ; range 3.6--4.0 % ) agrees with 

values obtained for children (3.3 % from the 

first study, 10 and less than 5 % from the se­

cond7). Our results suggest that perfusion is the 

worst in patients with the acute rejection and 

cyclosporin nephrotoxicity. The main problem 

is the differentiation of these two conditions 

and this point should be further evaluated in a 

larger number of proven cases. 

There were no patients with recent kidney 

transplantation in our investigation. That is the 

reason why we did not register any patient with 

acute tubular necrosis and with surgical compli­

cations. RBF/CO values could be normal in 

patients with acute tubular necrosis despite 

elevated CSL. Such a situation could be easily 

resolved by dynamic scintigraphy. 

This method has many advantages. There is 

no need for a compact bolus, which is specially 

important when dealing with pediatric pa-
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tients.10 Values are expressed in physiological 
units. The technique is independent of the tirne 
difference between bolus passing through the 
artery and the kidney; this is, for example, a 
problem with Hilson's index.3 

We completely agree with the conclusion 
that the major role of nuclear medicine is to 
determine whether the allograft function has 
changed, rather than to de termine absolute 
values for various clinical condition.11 It is 
possible to avoid wrong estimation based on 
visual comparison and qualitative analysis only, 
by using quantitative analysis of transplant 
blood flow. 
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Subjective problems of patients associated with treatment of 
maxilofacial malignancies 
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Owing to contemporary medica! progress rather extensive surgical interventions have been made 

possible in oncologic oral and facial surgery in patients who underwent treatment during the 

progressive stage of the disease. Of 74 operated patients at the Department of Maxillo-facial surgery 

during 5 years, 43 of them ji/led in the test containing 7 questions in order to show the patient's 

attitucle towarcls his severe dissease and the satisfaction with life quality after the surgical intervention. 

The patient's statements about the appearance and function of swallowing ancl speech, the family 

acceptance and habitual community were taken as the basic parameters. 

Key words: maxillary neoplasms-surgery: facial neoplasms-surgery; guality of lite 

lntroduction 

The principles of surgical oncologic therapy of 

the head and neck are identical with those in 

surgical treatment of malignoma in ali other 

regions. 

Obviously, the tumor should be radically 

removed with histologically verified clear edges 

followed by resection of regional lymph nodes, 

if indicated. 1 • 2 

In malignomas of the head and neck the 

tumor extirpation as a role does not present 

any problem, while the reconstruction of post­

operative defect due to great aesthetic and 

functional importance often does.3
• 

4 

Owing to the development of surgical techni­

gue the cases with advanced disease can be 
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treated with much more success. The patient is 

informed about the gravity of the disease, about 

the duration of therapy i.e., eventual surgery 

with subseguent irradiation, which certainly re­

flects on psychological conditions. 5

A number of factors have great influence on 

patient's behavior and reactions the physician 

in confronted with, as for example: 

a. Concern about possible mutilation ( aes­

thetic aspect) 

b. Questions about definite curability

c. Anxiety associated with prolonged hospi­

talization 

d. Comparison with prolonged hospitaliza­

tion 

e. Character and education-level of the pa-

tient 

f. Family relationship
g. Age, social status, etc.

With various and complex reconstructive

methods large postoperaive defects have been 
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repaired, after removing advanced tumors of 

the head and neck. 

The aim and concern of this study is to 

investigate the reaction of patients to the new 

situation and the quality of their life after the 

therapy. 

Materials and methods 

At the Department of maxillo-facial surgery 

(University Hospital, Rijeka, Croatia) 74 pa­

tients with oral cavity tumors were operated 

upon in the period from January 1987 to Ja­

nuary 1992. 

In ali cases (T3, T3-4, T4) large postoperative 

defects were present as a consequence of advan­

ced disease, and consequently repaired with 

microvascular free flaps; depending on sacrifi­

ced tissue, simple (skin and fascia) or complex 

(skin, fascia, bone) flaps were used. The flaps 

with corresponding vessels were taken from 

distant parts of the body (forearm, dorsal part 

of the foot, fibula, metatarsal bone), and ana­

stomosed to neck blood vessels. 6 Fourty-three

patients (58 % of ali surgically treated cases 

have been regularly followed up. The examines 

were predominantly males ( 42 or 98 % ) with 

only 2 % females, ali aged from 35 to 78 year, 

respectively. 

In the test-group 22 ( or 81 % ) of cases were 

patients who consumed alcohol to excess ( over 

1,51 of wine and other intoxicating liquors) 

with 12 % treated alcoholics. 8 patients (37 % ) 

daily drank minor quantities of alcohol (up to 

11 of wine). Particular attention was paid to 

the educational leve! which could influence the 

patient's answers (seriousness of the disease, 

the need for surgical intervention, etc.) as well 

as the subsequent reintegration in habitual en­

vironment, especially in older members. In the 

test-group, 2 examiners (5 % ) had university 

degree, 1 (2 % ) professional high-school degree 

whereas 12 ( 44 % ) had secondary vocational 

school diploma. The rest were manual workers 

of various profiles - 18 ( 42 % ) 10 were farm-la­

borers (23 % ) with low-school education from 

2 to 8 classes of elementary school. Until the 

onset of the disease 14 (33 % ) of the examines, 

hade been in active employment whereas the 

rest 29 ( 67 % ) were retired or unemployed 

persons or social cases. On the basic of given 

answers certain conclusions can be reached. 

Seven questions have been posed in relation 

to the disease, to reaction and to the new 

situation after surgical treatment. Standard test­

questionnaire had the following items: 

l. What was your acquaintance with the

disease before surgical intervention? 

a. not informed

b. minimally informed

c. adequately informed

2. Was the information about your operation

satisfactory? 

a. yes

b. no

3. Did the relationship in your family un-

dergo a change? 

a. no change

b. improvement in relations

c. deterioration of relations

4. Did the relation between you and friends,

neighbors, associates or business colleagues 

show any difference? 

a. no change

b. better relation

c. worse relation

5. Are you content with the aesthetic aspect

of your surgery? 

a. yes

b. partly

c. no

6. Are you satisfied with function (speech,

swallowing)? 

a. yes

b. partly

c. no

7. Would you undergo another surgical inter­

vention if necessary? 

a. yes

b. no

Results 

The following figures (1, 2, 3, 4, 5/A/B) present 

the results obtained by testing 43 patients after 

surgical intervention for tumors of the oral 

cavity and neck. 
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Discussion 

The patients who previously underwent surgery 
(1-5 years ago) were examined. Ali have been 
treated in advanced stage of the disease, al­
though the oral cavity is accessible to inspection 
and to early detection of the disease. This could 
be due to the fact that the majority of patients 
were either alcoholics, chain-smokers of social 
cases with low education. Although they "car­
ried" the disease for a Iong tirne, after the onset 
of symptoms (pain, hemorrhage, difficulties on 
swallowing), they readily accepted even very 
complex surgical procedures. 

Therapist's explanations about the disease, 
its consequences, the possibility of reconstruct­
ion, etc., are of great importance especially if 
they give assurance for future quality life. From 
the answers to the questionnaire the authors 
could conclude that some patients believe they 
have been inadequately informed (23 % ) or 
only partly so (55 % ). Besides that, some "bla­
me" may be ascribed to the Iow education leve) 
and to alcohol, damage in many cases. How­
ever, the majority were satisfied with surgical 
results; absolutely satisfied were 25 (58 % ), and 
with speech and swallowing function 21 ( 49 % ) , 
respectively. Partial discontent with function 
was present in 17 (39 % ) , particularly regarding 
speech disorders. These may be expected owing 
to a great loss of fine anatomic structures of 
the oral cavity caused by extensive surgery. As 
a significantly favorable result, the authors re­
gard successful reintegration in the family 
(88 % ) , working milieu and among friends, 
where their aesthetic aspetc will not cause fee­
lings of compassion or repulsion. 

Conslusion 

It is of utmost importance to examine ali emo­
tional, social and medica) factors in the cases 
of patients treated in advanced stage of malig­
nant disease, with various subjective distresses. 

··with selective questionnaire 43 surgically trea­
ted cases in the last 5 years were tested at the
Department for Maxillo-facial Surgery (Univer­
sity Hospital, Rijeka, Croatia).

Ali had undergone highly complex recons­
tructive surgery 1 to 5 years previously. There
were no recurrences· or metastases observed,
and ali in ali patients were content with life
quality.

Reintegration in the family and society was
quite satisfactory. The authors advocate better
information about the disease, and possible
consequences of treatment, particularly speech
or swallowing function disorders, as this could
reduce malcontent present in some cases. The
way of exposing ali problems perhaps should
be adapted to the intellectual leve] of patients.
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Invasive cervical adenocarcinoma: 
An analysis of 67 treated cases vs squamous carcinoma 
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Adenocarcinoma (AC) of the cervix uteri has become an important clinical entity owing to its 

increasing incidence, high malignant potential, and relative radioresistance. The treatment results of 

67 patients treated at the Institute of Oncology, and University Department of Gynecology in 

Ljubljana between 1973-1978 are presented in correlation with the results of 835 patients with 

squamous celi carcinoma (SC) treated in the same period. The rate of adenocarcinoma among ali 

cervical cancers is 7%. Five-year survival was analysed according to the mode of treatment and 

stage of the disease. The survival in stage I was not influenced by treatment modality. There was 

also no difference as to the histologic type; in both studied types the survival was 79.3 %. However, 

in advanced stages the mortality rate was alarmingly high: only 7. 9 % of patients with adenocarcinoma 

in stages 11, 111 and IV survived 5 years, whereas the corresponding survival rate in patients with 

squamous celi carcinoma was 37.8 %. Radioresistence of adenocarcinoma was evident in the group 

treated by irradiation alone: their 5-year survival was 9.1 % vs 36 % observed in squamous 

carcinoma. The overall 5-year survival of patients with adenocarcinoma was 38.8 % vs 54.6 % in 

squamous carcinoma. 

Key words: cervix neoplasms-therapy; adenocarcinoma; squamous celi carcinoma; survival rate 

lntroduction 

Adenocarcinoma (AC) of the uterine cervix is 

a relatively rare form of cancer. Its epidemiolo­

gic characteristics are similar to those observed 

in squamous type. During the past decades the 

incidence has been increasing. 

Carcinoma shows prevailingly infiltrative 

growth (barrel shaped cervix), and it is relati­

vely radioresistant. This renders the prognosis 
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extremely unfavourable, particularly in the 

advanced stages of disease and poorly differen­

tiated types. 

The presented report analyses 5-year survival 

of patients with adenocarcinoma of the cervix 

with respect to the stage and treatment ap­

proach. The results are compared with those 

obtained in patients treated for squamous carci­

noma (SC) in the appointed period. 

Patients and methods 

The presented analysis was carried out in patients 

with carcinoma of the uterine cervix treated at 

the University Department of Gynecology and/ 
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or the Institute of Oncology in Ljubljana from 

1973 to 1978. The total number of treated 

patients was 979; 29 patients were excluded 

from the analysis because they had been !ost 

to follow up or had died of unknown causes. 

In the group of 950 patients there were 67 

(7 .1 % ) with adenocarcinoma. 

Distribution by stages and comparison with 

squamous celi carcinoma are presented in Table 

1 (staging according to FIGO classification 

Table l. Distribution of patients according to histologic 
type of carcinoma by stage. 

Histologic Stage 
type 

l. II III IV Ali 

No. No. No. No. No. % 

se 338 218 234 45 835 87.9 
AC 29 14 17 7 67 7.1 
Other ca 21 5 18 4 48 S.O

Tota! 388 237 269 56 950 100.0 

1972, confirmed 1978). Thus the rate of Stage 

I is 43,3 % vs 40,4 % for sqauamous celi carci­

noma. There is no difference in age distribution 

between both histologic types. Median age of 

patients wiht Ae was 54 years, and of those 

with se 56 years. 

Histological typization of Ae was not perfor­

med, and there were no data on tumor differen­

tiation or grade (G) available. 

The treatment aproach was as follows (Table 

2): 

Table 2. Five-year survival of patients by treatment 
method and stage of adenocarcinoma. 

Therapy 
Stage Surg. Surg+ RT RT Ali 

No. % No. % No. % No. %

I 18/21 79.9 3/5 - 2/3 - 23/79 79.3
II 0/2 - 2/3 - 0/9 - 2/14 14.3
III - 0/2 - 1/15 - 1/17 5.9
IV - 0/1 - 0/6 - 0/7

Tota! 18/23 78. 3 5/11 - 3/33 9.1 26/67 38.8

* percentages are not given when the number of
patients is below 20.

- 23 patients underwent Wertheim-Meigs

surgical procedure (radical or extended hyste­

rectomy with pelvic lymphadenectomy); 

- 5 patients preoperatively received intraca­

vitary 226Ra applications using Manchester tec­

hnique; TD 40 Gy was delivered to point A 

prior to Wertheim-Meigs operation. 

- 3 patients were postoperatively treated by

external irradiation; TD 40-56 Gy (2 Gy daily) 

were delivered to the whole pelvis; 

- 33 patients received a combined tele- and

brachyradiotherapy in the following order: ex­

ternal irradiation - TD 40 Gy to the whole 

pelvis, followed by brachytherapy - TD 40 Gy 

to the point A, ending with additional irradia­

tion to the parametrium and Iymph nodes - TD 

20 Gy with shielding of the center. 

- 3 patients were hysterectomized because of

local recurrence after radical irradiation. 

The data were processed at the Institute of 

Biomedical Information of the Medica! Faculty, 
University of Ljubljana, using their own soft­

ware program STAT installed in a DEe 10 

computer system. 

The following two types of analysis were 

used: 

1) basic statistic description of variables

2) analysis of variables with distribution of

cases into subgroups 

erude five-year survival rate was calculated 

by direct method. Ali patients were followed 

for 5 years; those !ost to follow up were not 

included in the analysis. 

Results 

In the investigated group of 67 patients 26 

(38.8 % ) survived 5 years. Table 3 presents a 

comparison with se where 5-year survival was 

54.6 % . Graphic comparison of the survival 

results in both histologic types is shown in 

Figure 1. The same rate of survival in both 

histologic types, i.e. 79.3 % , was achieved in 

stage I patients only. In more advanced stages 

5-year survival for se was 37.8 % , whereas in

Ae it was only 7 .9 % . The difference was

statistically significant (p<0.001).
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Table 3. Five-year survival by histologic type and stage of the disease. 

Histologic Stage 
type 

II III IV Ali 
No. % No. % No. % No. % No. % 

se 266/388 79.3 117/218 53.2 69/234 29.5 3/45 6.7 456/835 54 
AC 23/29 79.3 2/14 -

* 1/17 - 017 26/67 38 
Other ca 18/21 85.7 3/5 4/18 0/4 - 25/48 52 

Tota! 310/388 79.9 122/237 51.5 74/269 27.5 3/56 5.4 409/950 53 

* percentages are not given when the number of patients is below 20. 
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Figure l. Five-year survival of 902 patients with cancer 
of the uterine cervix by histological type and stage of 
carcinoma. 

Table 2 presents the survival with respect to 
treatment approach and stage. Thus, surgery 
alone proved effective in 78.3 % , whereas a 
combination of surgery and radiotherapy was 
successful in 5 of 11 patients ( 45 .5 % ) , and 
radiotherapy alone in 3 of 33 (9 .1 % ) patients 
only. 

There was no difference between Ae and se 
patients treated by surgery alone. The differ­
ence is, however, evident in irradiated group 
where 182 of 513 (36 % ) se patients survived 
5 years. In the group of 141 se patients treated 
with a combination of surgery and radiotherapy 
there were 102 (72 % ) 5-year survivors vs 
45.5 % in Ae group; the difference is statisti­
cally significant. 

Discussion 

Recently, the rate of Ae among cancers of the 
uterine cervix has been showing tendency to 

increase. Thus the rate of about 5 % reported 
fot the past few decades has increased to almost 
10 % (9 % , according to the data from Ann 
Rep No 21). 1 Some authors even report rates 
as high as up to 35 % .2 There are two possible 
interpretations of these values: 

1) the incidence of invasive se has been
decreasing owing to successful screening using 
Papanicolaou test, whereas in Ae this test fails 
to detect the disease in 25-50 % of cases, 3• 

4 

2) the number of Ae cases is absolutely on
increase. 

Epidemiologic characteristics are the same as 
in se, whereas possible influence of obesity, 
diabetes and hormonal treatment are stili sub­
bject to investigation, likewise in endometrial 
carcinoma! 

The clinical picture is similar as in se, though 
Ae often starts endocervically and therefore 
remains concealed. Barrel-shaped cervix is a 
typical result of its infiltrative growth. 

Prognosis mainly depends on the stage of 
disease, being extremely poor in advanced car­
cinomas (Figures 2, 3) .1 There are no significant 
differences in the survival between Stage I Ae 
and se patients when our results (approxima­
tely 80 % 5-year survival) are compared with 
those reported by other authors. On the other 
side, in advanced stages the mortality rates for 
Ae are significantly higher. This difference is 
most apparent in patients treated by radiothe­
rapy alone. The survival in our patients was 
only 9 .1 % , according to Ann Rep 20 % , the 
mortality therefore being 2-5 times higher than 
in SC. With the use of combined surgical and 
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Figure 2. Carcinoma of the uterine cervix, 1982-1986. 
Five-year survival by histological type and stage for 
patients treated by radiation alone. 
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Figure 3. Carcinoma of the uterine cervix, 1982-1986. 
Five-year survival by histological type and stage treat­
ed by surgery alone. 
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Figure 4. Carcinoma of the uterine cervix, 1982-1986 . 
Five-year survival by histological type and stage for 
patien_ts treated by surgery and postoperataive radia­
tion . 
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Figure 5. Carcinoma of the uterine cervix, 1982-1986. 
Five-year survival by histological type and stage for 
patients treated by preoperative radiation and surgery. 

radiation treatment these differences are not so 

marked (Figures 4,5). 1 

Obviously, Ae is a relatively radioresistant 

tumor, which is particularly the case with bulky 
tumors. The treatment of choice is therefore 

surgery which is indicated even in the cases of 

borderline operability. When radical surgery is 

not feasible, the therapy is completed with 

additional irradation. A signaficantly better sur­

vival is reported in patients with Stage II of the 

disease who have had histerectomy and irradia­

tion than in those treated by radical hysterec­

tomy or irradiation alone.2 In primarily inope­

rable patients residuum after radiotherapy 

should be surgically removed (histerectomy af­

ter irradiation). 

In our patients with Ae the data on tumor 

type and differentiation were missing. Accord­

ing to the data from literature, the worst prog­

nosis is associated with mucoepithelial and mu­

cinous type of Ae (Ferenczy's classification),5 

and the best with endometroid type. Poorly 

differentiated Ae metastasizes faster, and the 

mortality in G3 is three times higher than in 

Gl.3 The survival in se is not significantly

influenced by tumor type and grade. 

In clinically operable tumors, as in se, lymph 

node status is the most relevant prognostic 

factor, though in Ae the survival is two times 
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lower ( approximately 30 % vs 60 % ) , which 

corresponds to the systemic nature of the disea­

se3 . Chemotherapy is not effective. 
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Viral tumor inhibition 

Anton Cerar 

Institute of Pathology, Medica! Faculty, Korytkova 2, Ljubljana, Slovenia 

Clinical and experimental observations of vira! tumor inhibition (VTI) are reviewed. A list of viruses 

with VTI, and diverse terminology used in the field are given. The modalities how these viruses 

were obtained, principles for their use and different mechanisms of VTI are described. Further 

studies are needed to improve the therapeutic effect of VTI. 

Key words: viruses; tumor inhibition; immunostimulation 

Viral tumor inhibition (VTI) after natural 
infection 

First reports on tumor regression after natural 

vira) infection date back to the verge of the 19th 

century. Thus in 1893 Kovacs drew attention 

to clinical improvement in leukemic .patients 

after various infections, 1 whereas in 1912 de 

Pace described the case of a patient with carci­

noma of the cervix uteri which regressed after 

the patient had been vaccinated against rabies, 

probably with attenuated viable virus.2 More 

recent reports associate previous measles infec­

tion with a remission of Hodgkin's disease,3 a 

regression of Burkitt's lymphoma,4 and again a 

regression of Hodgkin's disease. 5 Csatary re­

ports on the regression of advanced and meta­

static gastric carcinoma associated with an epi­

demics of fowl plague, or infection with the 

Newcastle disease virus (NDV).6 Pasquinucci 
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in his report mentions remission of acute lym­

phoblastic Ieukemia in children after measles.7 

Either natura) infection or artificial inoculation 

with varicella virus was often reported to have 

induced a partial remission of acute leukemia.8 

Other reports on similar cases have been collec­

ted and reviewed by Sinkovics.9 

Experimental studies of VTI 

Published as well as unpublished clinical obser­

vations on the viral tumor inhibition rose inte­

rest of clinicians as well as experimental onco­

logists. Growing interest of the Iatter in this 

field was noted in the 20's when French investi­

gators studied the growth of viruses in animal 

tumor models and discovered that some viruses 

had the potential of inhibiting tumor growth. 10 

Renewed interest in this field was apparent 

in the 50's when the studies centred on the 

detection of new viruses with tumor growth 

inhibition potentials gave way to the studies 

exploring the mechanisms of VTI. A review of 

the research in this field was presented in the 

late 50's with a report on 50 different viruses 
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tested.11 The viruses were mostly tested in vivo 
in experimental animals, but partly also in vitro 
and in clinical experiments. Many of these 
experiments proved the existence of VTI, at 
that tirne called viral oncolysis. 

Viruses with VTI properties were obtained 
in the tollowing three ways: 

1) by testing in a number of experimental
tumors, 

2) by adaptation of viruses without initially
apparent oncolytic properties to tumors through 
severa( passages, 

3) by isolation of the so-called "passenger
viruses" which have contaminated experimental 
tumors and thus caused a sudden decrease in 
their growth potential. 

In the beginning of experimenting with onco­
lytic viruses their pathogenic effect on the expe­
rimental animals represented a major problem. 
It also turned out that the most effective viruses 
were at the same tirne highly neurotropic. How­
ever, further research helped to detect viruses 
which were practically devoid of any pathogenic 
effect on the host despite their preserved tumor 
inhibitory activity. One of such viruses was the 
neurotropic influenza virus extensively studied 
in the 70's by Lindenmann and Klein. 12 The 
results of these studies threw a new light on 
the immunologic aspect of VTI. The finding 
that some viruses with VTI properties change 
the immunogeneity of the infected tumors by 
inducing new antigens in the celi membranes 
became widely recognised. Accordingly, a new 
term viral xenogenization of tumor cells was 
introduced by Hiroshi Kobayashi, based on the 
fact that the viral activity renders the tumor 
tissue alien to the host.13 

In order to avoid possible virus related dan­
ger to the host, in the 70's many investigators 
began to use the so-called oncolysates, i.e. 
tumor homogenates infected by virus in vitro, 
which applied particularly to clinical trials. 14·
15, 16 

Recently, there have been attempts to trans­
fect individual viral genes into the tumor cells 
with the aim to enhance the immunogeneitly of 
tumor cells, and to avoid adverse effects of 
viable viruses.17

With reference to the use of viruses tor VTI, 
the tollowing principles have been established: 18 

1) Virus should maturate by budding through
the plasma membrane of the tumor celi; 

2) The host must be capable of immune
response against the budding vira! antigens; 

3) Virus should be fully adapted to a com­
plete tumor celi division cycle; 

4) Virus should not be oncogenous to the
tumor host. 

The above principles, which partly restrict 
the applicability of VTI, have been based on 
the experiences with viruses which have a spe­
cific mechanism of activity. A comprehensive 
overview of the scope of VTI application and 
its perspectives has been presented by Sinko­
vics.19 

Viruses with VTI potential 

VTI inducing viruses can be tound in almost 
ali families of viruses (Table 1); some of them 
are pathogenic tor humans, and others tor 
animals. Most viruses with VTI potential, disco­
vered till 1973, were neurotropic.20 

The analysis of quotation frequency of indivi­
dual viruses with VTI, including vira! oncolysa­
tes, shows which viruses have been studied 
most thoroughly, and which might be regarded 
as most promising tor clinical application. Thus, 
after 1960, among the most frequently quoted 
have been retroviruses, NOV, influenza and 
vaccinia virus, which come far betore ali others. 
Among other frequently investigated viruses 
are also adenoviruses, virus of lymphocytic cho­
riomeningitis, as well as viruses of vesicular 
stomatitis, measles, mumps, herpes simplex, 
and bovine enterovirus type 1. As a family, 
paramyxoviruses play by far the most important 
role both in studies and in natura( viral infec­
tions associated with VTI. Paramyxoviruses are 
tollowed by the group of retroviruses which are 
mainly responsible tor opportunistic infections 
in experimental animals and tissue cultures. 

Mechanism of VTI 

In the beginning, investigators of VTI belie­
ved that the effect of viruses on tumor cells was 
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Table l. Classification of viruses with VTI by vira! families. 

Virus family Nucl. acid 

type 

Virus 

Poxviridae 

Adenoviridae 

Herpesviridae 

Papovaviridae 

Retroviridae 

DNA 

DNA 

DNA 

DNA 

RNA 

vaccinia, neurovaccinia, ectromelia 

different types of adenoviruses, cow mammillitis 

herpes simplex, varicella-zoster 

polioma 

mouse leukemia and sarcoma (Gross, Friend, Moloney, 

Rauscher) 
Paramyxoviridae 

Ortomyxoviridae 

Picornaviridae 

Arenaviridae 

Rhabdoviridae 

Bunyaviridae 

Togaviridae 

RNA 

RNA 

RNA 

RNA 

RNA 

RNA 

RNA 

NDV, Sendai, mumps, measles 

influenza 

coxsackie, Mengo, hepatitis A, encephalomyocarditis 

lymphocytic choriomeningitis, Junin, Pichinde, Tacaribe 

vesicular stomatitis 

Bunyamwera 

West Nile, dengue, Kyasanur forest disease, St. Louis, Ilheus, 

Sindbis. 

mainly attributable to lytic infection. Therefore, 

viruses exhibiting VTI properties were called 

oncolytic viruses.11 However, it soon became 

apparent that the immune response of the bost 

should be regarded as an important factor in 

this process. It has been proved that a change 

in the antigen structure of the tumor celi mem­

branes occurs due to vira! infection.21
• 

22
• 

23 

Such antigens can be seen particularly in the 

viruses which leave cells by budding. Thus, 

tumor cells acguire antigens extrinsic to the 

organism, which trigger humoral and cellular 

immune response. Some authors call this vira! 

effect immune cytolysis.24 The appearance of 

virus-specific antigens on tumor cells was exten­

sively investigated in retroviruses25
-

28 

On the other hand, many authors describe a 

direct effect of viruses on the immune system. 

Thus, Byrne and co-workers report a significan­

tly decreased NK celi activity in malignant 

melanome bearing animals;29 the infection with 

vaccinia virus induced the NK celi activity to 

reach the leve! seen in animals without tumor. 

Molomut and co-workers point out the impor­

tance of interferon induction by means of Pic­

hinde virus which on the other side stimulates 

the activity of NK cells. 18 Virus also prolongs 

the virus- and tumor - specific responce of 

cytotoxic leukocytes. Vaccinia virus infection 

was associated with the appearance of activated 

macrophages which exerted cytostatic and cyto­

toxic effect on malignant melanoma cells,30 as 

well as with an increased sensitivity of human 

tumor cells to homologous complement.31 

Apart from its activity on the immune system, 

viruses may also exert other effects. Steeg et 

al. have found that the transfection of adenovi­

rus 2 Ela into tumor cells influences the expres­

sion of gene responsible for metastasising, thus 

inhibiting the metastatic process of the tumor.32 

Fearon and co-workers also reported on tran­

sfection of the gene coding hemagglutinin anti­

gen of influenza virus into the undifferentiated 

cells of murine colon cancer.33 Thus, a strongly 

immunogenic tumor was obtained, which did 

not grow in the singeneic mouse but rather 

protected the animal against transplantation of 

unaltered tumor cells. Toolan and co-workers 

noted a decreased incidence of dimethylbenzan­

thracene induced tumors in new-born animals 

which were inoculated with parvo virus Hl.
34 

As a possible explanation of this phenomenon, 

Guetta et al developed the theory that carcino­

gens activated vira! proliferation thus causing 

VTI with tumor celi lysis.35 

The reported cases of VTI mechanisms have 

been selected only to illustrate the large spec-
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trum of possible mechanisms and their variabi­

lity from one virus to another. 

Conclusion 

In spite of extensive research on VTI there are 

only few encouraging results for its application 

in tumor therapy in men. To improve the latter, 

much work is stili needed to clarify the mecha­

nisrns of VTI and factors influencing the effect 

of VTI. 
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Incidence of structural chromosomal aberrations and sister 
chromatid exchanges among medical personnel handling 

antineoplastic drugs 

Vlatka Brumen 

Institute for Medica/ Research and Occupational Health, University of Zagreb, Laboratory 
for Mutagenesis, Zagreb, Croatia 

The aim of the study was to evaluate the genotoxicity risk of professional exposure to antineoplastic 

drugs in a selected occupationally exposed group by means of standard mutagenetic methods. The 

study comprised 17 nurses handling cytostatics and the equal number of matched controls. The 

methods applied were: structural chromosomal aberration analysis and sister chromatid exchange 

(SCE) method. The exposed group showed a significant increase of SCE frequencies, and, although 

insignificant, an increased total number of induced chromosomal aberrations. Such results confirm 

the suspected genotoxic effect of professional exposure to antineoplastics. 

Key words: antineoplastic agents-toxicity; sister chromatid exchange; chromosome aberrations; 

occupational exposure 

lntroduction 

Early detection and adequate therapy of malig­
nant diseases are stili a major medica! problem 
despite the high leve! of development and pro­
gress of modem medicine. Whenever possible, 
radical surgery should be the first step in the 

treatment of a malignoma. However, in most 

cases an additional supportive radiotherapy and 

chemotherapy are required in the postoperative 
course, those therapeutical procedures remai­
ning the only possible choice in the case of 
inoperable tumors. 

Correspondence to: Vlatka Brumen, M.O., Ph.D., 

Institute for Medica! Research and Occupational 
Health, University of Zagreb, Laboratory for Mutage­
nesis, Trg I. Meštrovica 16, 41020 Zagreb, Croatia. 

UDC: 615.277.3.015.44 

Side-effects of antineoplastic therapy have 
been rather well and long established and can 

be summarized by the following three key­
words: mutagenesis, teratogenesis and carcino­
genesis, 1• 

2
• 

3 However, it was only recently that 

the problem of cytostatic therapy has been 

approached from the point of view of noxious 
effects it may have on the medica! personnel 

in charge of preparation and application of 

cytostatic drugs. Consequently, nowdays a sy­
stematic health surveillance of the forementio­
ned personnel is considered necessary. Never­
theless, direct genotoxicity of cytostatic drugs 
on the professionally exposed personnel is stili 
a point of dispute among various authors.4

• 
5

• 
6 

The aim of this study was to assess the real 
direct genotoxicity risk in the personnel profes­

sionnally exposed to cytostatic drugs by means 

of standard mutagenetic methods, respecting 
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the conditions found in the workplaces of the 

examinees. 

Subjects and methods 

The exposed group consisted of 17 nurses, their 

mean age being 32.2 (± 9.9 years), in charge 

of preparation and application of cytostatic 

therapy at a pediatric department of a university 

hospital. Their daily professional contact with 

antineoplastic drugs had lasted 12.5 years 

(± 9.4) on the average. The most commonly 

used cytostatics were oncovin, methotrexate, 

cisplatinum, adriablastin, CCNU and endoxan. 

An equal number of age and sex compatible 

11011-medical personnel of the same hospital 

served as controls. The selected examinees had 

never either professional or therapeutical con­

tact with antineoplastic drugs. 

A detailed case history, comprising data on 

personal, family and professional background 

preceeded mutagenetic testing of each exami-· 

nee. During the interview, a special attention 

was paid to the interfering factors which are 

known to modify the mutagenetic test results. 

The data on the most commonly used antineo­

plastic drugs, as well as on the safe handling 

practices, were also collected. 

Mutagenetic testing procedures included con­

ventional, internationally verified methods such 

as structural chromosomal aberration analysis7 

and sister chromatid exchange method - SCE. 8 

In vitro cultures of peripheral blood lymphocy­

tes served as cellular material. During the pre­

paration, F-10 (HAM medium) GIBCO enric­

hed with 20 % of calf serum was used, while 

phytohaemaglutinine FITO KRKA served as a 

mytotic stimulator. 

During the SCE procedure 10 micrograms/ml 

of bromodeoxyuridine - BrdU (SIGMA) were 

added into the culture. 

The results of conventional structural chro­

mosomal aberration analysis are presented as 

the total number of a particular type of chromo­

somal aberration detected in the first two hun­

dred well spread in vitro metaphases. 

Within SCE test 50 clearly visible metaphases 

were analysed for each examinee. The results 

are given in form of the mean value of SCE 

frequencies scored in those 50 metaphases. Be­

sides that, the lowest and the highest value of 

the SCE incidence were also recorded. The 

normal value of 7 sister chromatid exchanges 

per celi, established by the Laboratory for 

Mutagenesis, was taken as the superior border­

line value in the interpretation of the obtained 

results. 

Ali the results obtained by both methods 

were evaluated statistically by means of Student 

t-test and chi-square test. 9• 
10 

Results 

The type of detected structural chromosomal 

aberrations and their numerical distribution per 

celi are given for both groups of examinees in 

Table l. As can be seen from the table, owing 

to one or as many as two dicentrics, aberrant 

findings of structural chromosomal aberration 

analysis were recorded in four of the exposed 

subjects, while no such findings were encounte­

red in the control group. 

Although the total incidence of structural 

chromosomal aberrations does not show a sta­

tistically significant difference between the ex­

posed and the control group (p = 0.8), almost 

every type of recorder chromosomal aberrations 
was more frequent in the exposed than in the 

control group, as presented in Table l. 

The same table shows an average SCE-fre­

quency for both groups of examinees. Statistical 

evaluation by means of the t-test revealed a 

significant SCE-value increase in the exposed 

group, as compared with the controls 

(p>0.001). Out of the ten exposed subjects 

with SCE-values beyond normal, three had 

accompanying aberrant findings of structural 

chromosomal aberration analysis. Ali the corre­

sponding findings in the control group were 

below the laboratory normal. 

Even though the mean SCE value is conside­

red to be representative for the results obtained 

by this method, it would be of relevance to 

present the SCE-frequency ranges for each sub­

ject in both groups. Table 1 shows the upper 
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limits of those ranges to be often far beyond 

the laboratory normal, while no such case has 

been recorded among the control subject ran­

ges. 

Discussion 

Besides numerous problems connected with 

therapeutical application of antineoplastic 

drugs, the contemporary medicine is also faced 

with the problem of potentially noxious effects 

of cytostatics on the ocupationally exposed per­

sonnel. One of the problems stili pending is a 

direct genotoxicity of cytostatic agents in medi­

ca! personnel handling them. However extensi­

ve, the results of cytogenetic studies are often 

controversial, although using the same metho­

dological approaches of detection and analysis 

of chromosomal damages, which are still consi­

dered the best bioindicator of mutagene expo­

sure. Detecting changes in the peripheral blood 

lymphocyte celi genome of the exposed person­

nel, a number of authors try either to prove or 

reject the suspicious genotoxic effect of cytostatic 

drugs. The techniques most commonly used 

are: conventional structural chromosomal aber­

ration analysis and, more suitable stili in chemi­

cal mutagen exposure, the sister chromatid ex­

change (SCE) rnethod. 

The cytogenetic research results in the selec­

ted professional groups are often controversial. 

A majority of authors report a significant SCE­

value increase among the exposed sub­

jects,2· 11• 12 while some do not find any signifi­

cant difference in comparison to the con­

trols. 5· 13· 14. However, the results of this study

show the SCE-frequency to be statistically sig­

nificantly higher in the exposed than in the 

control group (p>0.001). 

Severa! factors have to be taken into account 

in presentation and interpretation of the results 

obtained by the SCE-method. The common 

procedure is to analyse at least 50 clearly visible 

metaphases, and then present the SCE fre­

quency per celi in form of a mean rate encoun­

tered therein. The mean rate is then compared 

either with the normal laboratory value or with 

the literature normals. Hovewer, we consider 

such an interpretation insufficient, and believe 

that the SCE ranges obtained both in the expo­

sed and in the control group should also be 

reported. Namely, our previous experience 

shows the highest single SCE rate obtained in 

the exposed subjects to be far above the normal 

value in a majority, or even in ali cases, even 

though the mean SCE frequency rate may be 

bellow normal.15· 16

Besides professional exposure, there is a 

number of interfering factors which may affect 

the SCE frequency. The most commonly en­

countered in literature are smoking, vira! disea­

ses, vaccines, oral contraceptives, radiodiagno­

stics and/or radiotherapy in the referent period 

from 6 months up to a year before sarnpling.13

Subjects with a positive history of some of the 

foregoing interfering factors may either be au­

tomatically excluded from the investigation, or 

included in the proportion which does not ex­

ceed the statistically significant difference bet­

ween the exposed and the control group. The 

latter has been applied in this paper, and con­

firmed by the Chi-square test. 

The structural chromosomal aberration ana­

lysis is the method of choice in physical rnutagen 

exposures, but it is also valuable in chemical 

mutagen exposures and particularly in simulta­

neous mixed exposures.16 Severa! authors re­

port a significant increase of the chromosomal 

aberration incidence among medica! personnel 

handling cytostatics.12· 17• 18 However, the inci­

dence of structural chromosomal aberrations 

among our examinees was not found to be 

statistically singificantly higher in the exposed 

group (p = 0.8), though the tendency of their 

increase was evident, as compared with the 

controls. 

Since a number of data from literature point 

out a positive correlation between changes in 

the somatic cell genome occurring arnong per­

sons exposed to cytostatic agents and neoplasia, 

the results of such cytogenetic studies should 

be considered from the carcinogenesis point of 

view. 

Establishing a teratogenic risk due to a parti­
cular type of professional exposure by a direct 

detection of sex cells chromosornal damage is 
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a very complex and practically hardly applicable 

routine approach, the conclusions of which 

could be reached only by the follow-up of filial 

generations.19 Therefore, indirect approaches 

are used, with a great attention being paid to 

the history data of the examinees. Selevan and 

co-workers indicate the fetal loss among nurses 

handling cytostatics to be 2 to 3 times higher 

than in the general population.20 One of our 

examinees had a miscarriage in the first trime­

ster of pregnancy, and another one reported 

psychosomatic abnormalities in both of her two 

children. 

Workplace conditions, exposure regimens 

and the use of ali the personal protective equip­

ment available can considerably modify the 

primary noxious factor impact.21 The work 

place conditions of the nurses comprised by this 

study were extremely inadequate (no flow hood 

available, minimal personal protection compri­

sing only masks and gloves). Cytostatics were 

prepared in the room also used for other daily 

activities, including coffee breaks. Cytostatic 

storage and waste disposal did not meet the 
regulations. Though genotoxic effect of profes­

sional exposure to cytostatic drugs could not be 

entirely excluded in any of our previously stu­

died risk groups, the results of investigation 

carried out in better equiped workplaces were 

significantly less indicative.15
• 

16 

Conclusion 

The results of this study confirm the suspected 

genotoxic effect of the professional exposure to 

cytostatic agents and advocate the need of a 

systematic health surveillance of the exposed 

occupational groups, as well as a regular appli­

cation of ali the safe handling practices in their 

workplaces. 
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Etiology and primary cancer prevention 

Maja Primic Žakelj 

Institute of Oncology, Ljubljana, Slovenia 

Cancer is a common name far a group of approximately 180 different diseases of more or less 

known etiology, and accordingly also of different possibilities of their prevention. Development of 

a particular type of cancer depends on a range of different factors from the environment, lifestyle, 

genetic makeup, and chance. Primary prevention involves changing lifestyle and environmental 

factors by health education and legislation. Severa! factors associated with an increased cancer risk 

as smoking, alcohol beverages, diet, reproductive and sexual behaviour, occupation, environmental 

pollution, certain drugs, ionising and nonionising radiation, biologic and psychological factors are 

discussed along with the possible preventive measures. 

Key words: cancer, neoplasms-etiology; primary prevention 

Introduction 

Cancer is a common name for a group of 

approximately 180 different diseases of more or 

less known etiology, and accordingly also of 

different possibilities of their prevention. Carci­

nogenesis is a complex multistage process cha­

racterized by an irreversible change of the celi; 

in its further course the process results in an 

uncontrolled tumor growth and, if untreated, it 

invariably ends with a lethal outcome. The 

natura! course of the disease is long, the period 

from the initial celi change to the clinical evi­

dence of disease - i.e. latent period being 10 

to 15 years or even more for a majority of 

cancers. Development of a particular type of 
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Institute of Oncology, Zaloška 2, 61105 Ljubljana, 
Slovenia. 
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cancer depends on a range or different factors 

from the environment, lifestyle, genetic ma­

keup, and chance. 1 

Carcinogens associated with the environment 

and lifestyle, chemical, physical and biological 

agents, act as initiators, promoters or cocarcino­

gens. The initiators are genotoxic substances 

which cause irreversible celi change, mutation. 

Nevertheless, a tumor will develop only if after 

mutation the celi has been exposed also to the 

activity of promoters. In view of the primary 

prevention it is important to note that the effect 

of promoters is dose dependent and also rever­

sible. 2 Cocarcinogens alone cannot initiate or 

promote malignant growth but they increase 

the metabolic activation of other carcinogens. 

Neoplasms are ultimately the result of inter­

play between hereditary and environmental fac­

tors. The hereditary predisposition manifests 
itself in different ways. There can be mutation 

of individual genes present in rare hereditary 

syndromes, decreased ability for deoxyribonuc-
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leic acid repair and the associated predisposition 

for somatic mutations, variability in the metabo­

lism of chemical carcinogens, and hereditary 

disorders in the immune response. 3

Carcinogens are investigated in laboratory 

and epidemiologic studies. The former comprise 

short-time tests on celi cultures and bacteria, 

as well as long-term animal experiments. Ana­

lytical epidemiological studies, both cohort and 

case-control are used to give direct answers to 

the question on carcinogenicity for humans.4

From the historical point of view, the first 

carcinogens discovered were those associated 

with a particular occupation, e.g. scrotal cancer 

in chimney sweeps and cancer of the urinary 

bladder in workers involved in aromatic amine 

production.5 This fact is also responsible for the

generally prevailing opinion that a majority of 

cancers can be attributed to the environmental 

pollution with chemicals. The results of various 

studies show, however, that pollution of both 

working and living environment play only a 

minor role in the total cancer burden.1 Most of

it is ascribed to carcinogens associated with 

lifestyle, smoking, excessive alcohol drinking, 

diet, excessive exposure to the sun. 

In 1981 Doli and Peto estimated the propor­

tion of cancer-related deaths in the United 

States that could be ascribed to the known risk 

factors (Table 1): 1 

Table l. Proportion of cancer deaths attributed to various different factors. 

Factor 

tobacco 

alcohol 

diet 

food additives 

reproductive and sexual behaviour 

occupation 

pollution 

industrial products 

medicines and medica) procedures 

geophysical factors 

infection 

unknown 

* Some factors are protective, thus negative value.

Here it should be pointed out that these data 

refer to mortality. UV radiation, on the other 

hand, causes skin cancer which practically never 

appears among causes of death, and therefore 

the proportion of this cancer in incidence is 

greater. 

The measures of primary prevention aimed 

to completely eliminate or diminish as far as 

possible the exposure to carcinogens are on one 

Percent of ali cancer deaths 

best range of 

estimate 

% 

30 

3 

35 

<1 

7 

4 

4 

<1 

1 

3 

10? 

? 

acceptable estimates 

% 

25-40

2-4

10-70

-5*-2

1-13

2 -8

<1-5

<1-2

0.5-3

2-4

1-?

? 

hand considered a task of general public inte­

rest; legislation and surveillance should be im­

plemented to ensure suitable living and working 

conditions. On the other hand, health education 

should be directed into increasing the awareness 

of the fact that cancer prevention can be most 

effectively realised by changes of lifestyle. This 

does not mean, however, that despite a large 

proportion of environment-related cancers, pri-
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mary prevention could result in a cancer inci­
dence decrease to the same extent. Namely, we 
stili do not know ali risk factors associated with 
the most frequent cancers ( e.g. colorectal and 
prostate cancer in males and breast cancer in 
females), and on the other hand, fixed lite 
habits such as smoking and diet are ditficult to 
change. A decrease ot Jung cancer incidence in 
male population of the U.S.A., where smoking 
is on the decline, indicates, however, a certain 
success of primary prevention.4

What can we do to reduce cancer incidence 

at this tirne? 

Smoking 

Though the causative association between smo­
king and Jung cancer was established as late as 
in the 50's ot this century ,6

• 
7 today we can 

already conclude that approximately 85 % ot ali 
Jung cancers in males and 75 % in temales are 
attributable to smoking. Thus, smokers consu­
ming two or more packs ot cigarettes daily are 
15-25-times more likely to die ot Jung cancer
than nonsmokers.8• 9 Tobacco smoke represents
a combination ot initiators and promoters. It
contains at least 3600 ingredients. The main
carcinogens are found in its solid part, i.e. tar.
Particularly its polycyclic aromatic hydrocar­
bons act as contact carcinogens e.g. in the Jung,
larynx and pharynx, whereas remote organs are
affected by substances such as nitrosamines and
aromatic amines that are absorbed and activa­
ted. Cigarette smoking is associated also with
cancers ot other sites such as oral cavity, esop­
hagus, urinary bladder, renal pelvis, pancreas,
uterine cervix, and possibly also the li­
ver.10· 11• 12 The magnitude ot cancer risk de­
pends on age at start ot smoking, duration ot
smoking, tar content in the tobacco smoke and
intensity of inhaJation ( depth and rate ot inha­
lation and duration ot smoke detention in the
lung). Nonsmokers exposed to environmental
tobacco smoke are also at higher risk of can­
cer.13 Pipe smoking increases the risk of cancer
of the lip; pipe and cigar smoking are associated
with an increased risk ot cancer of the oral

cavity, pharynx, esophagus and Jung whereas 
the associated risk ot bladder cancer is lower 
than in cigarette smoking. Chewing and snuffing 
ot tobacco is associated with cancer ot the oral 
cavity.4

The fact that Jung cancer is difficult to detect 
in an early stage when it is stili curable renders 
the prevention ot this disease ali the more 
important. In as many as two thirds ot the 
patients the disease is detected only when 
advanced well beyond the possibility ot cure. 
Therefore, the most effective measure for dimi­
nishing the incidence ot tobacco-related cancers 
is never to smoke at ali, or to give up smoking. 
It has been shown that the risk ot cancer for 
ex-smokers decreases with length ot time since 
stopping smoking, almost reaching the non­
smokers' leve! 10-15 years atter the cessation 
ot smoking.14 Though the decrease of Jung
cancer incidence, observed in the male popula­
tion of some West-European countries and 
North America, could be ascribed not only to 
an actual decrease in the rate ot smokers, but 
partially also to the use of cigarettes with low 
tar content and filters, it is stili true that a sate 
cigarette does not exist, and there will probably 
never be one.4 Therefore, a proper health edu­
cation encompassing the youngest population 
group, supported by corresponding legislation 
shouJd be most effective. 

Alcohol 

Alcoholic beverages increase the risk ot cancer 
ot the oral cavity, larynx, pharynx and esopha­
gus. There is a multiplicative interaction bet­
ween alcohol and tobacco in inducing cancers 
ot ali these sites.4 Different studies have shown
that health hazard is associated with ali types 
ot alcoholic beverages and not only with strong 
spirits.15 In studies in many countries, associa­
tions have been observed between the cancer 
ot the rectum and beer consumption.4 Though 
alcohol itselt is not a carcinogen but rather a 
modulator ot carcinogenesis which is induced 
by a chemical procarcinogen, it also can func­
tion as a tumor promoter and/or cocarcinogen. 
But acetaldehyde, a metabolite ot ethanol, is 



Etiology and primary cancer prevention 135 

carcinogenic, and most probably increases the 
risk of esophageal cancer in non-smoking alco­
holics.16 Primary !iver cancer is freguent in 
alcoholics who also suffer from ]iver cirrhosis. 
The role of alcohol in the etiology of breast 
cancer is not clear yet. A substantial number 
of case-control studies and cohort studies poin­
ted out an association between alcohol intake 
and breast cancer. When such an association 
has been observed, the relative risks have gene­
rally been between 1.5 and 2 for intakes of 
alcohol that varied, by study, from 1 g/day to 
over 40 g/day . 17 The modest elevation in relative 
risk is potentially important because of the high 
incidence of breast cancer in many countries, 
and so attributable risk may be substantial. 

As a possible prevention measure, reducing 
of daily intake of alcoholic beverages is by far 
the most important. It is recommended not to 
drink more than the equivalent of two small 
drinks per day . 18 

Nutrition 

Through nutrition people are exposed to the 
greatest variety of different agents. The risk of 
cancer can be influenced either by foods and 
nutrients in their natura! form, or by substances 
generated during the course of their storing, 
processing or digestion. Subject to investigation 
are also various additives used in order to 
preserve the food or change its color and taste, 
as well as unintentionally added substances 
such as pesticides, artificial fertilizers and indu­
strial pollutants. On the other side, there are 
some dietary factors, which are known to play 
a protective role in the etiology of cancer. 
Further, cancer risk is also indirectly associated 
with hypernutrition, as well as with malnutri­
tion, devoid of biologically valuable ingre­
dients.1 

Among the dietary factors implicated in the 
etiology of certain cancer sites are heterocyclic

aromatic amines which are produced during 
frying and broiling of meat and fish, salt and 
salted foods, smoked food, nitrozamines produ­
ced from nitrates and nitrites and excessive fat 
consumption. Food storing gives rise to carcino-

gens such as mycotoxins (e.g. alfatoxins) which 
are associated with !iver cancer. Fruit and vege­
tables are protective for most epithelial cancers, 
owing to their content of fibres, vitamins and 
minerals.4 

During the last 50 years, the incidence of 
stomach cancer has been generally decreasing. 
The risk of this cancer is increased by excessive 
salt intake, smoked food and nitrozamines. 
Gastric cancer is presumably preceded by chro­
nic atrophic gastritis caused among other things 
also by excessive salt intake and previous Heli­
cobacter pylori infection. 19 Fruit and vegetables
are protective for stomach cancer because of 
the vitamins A, C and E. 

While the results of descriptive epidemiologic 
studies and animal experiments support an asso­
ciation between increased dietary fat intake 
and increased risk of breast cancer, evidence 
from analytic epidemiological studies is less 
consistent. Although few are significant, severa! 
of the retrospective studies of dietary fat indi­
cate a small increase in risk, but prospective 
studies to date provide no support to the dietary 
fat hypothesis in breast cancer.20, 21, 22 For colon
cancer, accruing data from case-control and 
cohort studies tend to support an etiologic 
association.23, 24, 25 Information on associations
of fat intake with incidence of rectal, prostate 
and endometrial cancer is stili limited.25 

High consumption of fruit and vegetables is 
associated with decreased risk of cancer of most 
sites. The association is most marked for epi­
thelial cancers of the respiratory and alimentary 
tracts and less convincing for hormone-depen­
dent cancers. The consumption of vegetables 
and fruit in the raw form appears especially 
beneficial.26 A large number of potentially an­
ticarcinogenic agents are found in these food 
sources, including carotenoids, vitamins C and 
E, selenium, dietary fibre, dithiolthiones, gluco­
sinolates, indoles etc. They induce detoxifica­
tion enzymes, inhibit nitrosamine formation, 
provide a substrate for formation of antineopla­
stic agents, dilute and bind carcinogens in the 
digestive tract, alter hormone metabolism, have 
an antioxidant effect and inhibit carcinogenesis 
by guenching free radicals or singlet oxygen.27 
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It is presumed that calcium contained in dairy 

products, vegetables and fish also exerts a pro­

tective effect on colonic cancer. 28 

The protective effect of fibres for colon can­

cer has not been fully explained yet; thus it is 

not clear whether it should be ascribed to fibres 

per se or rather to other ingredients of fruit and 

vegetables. Likewise, also the protective role 

of fibres contained in cereals remains to be 

clarified.29 Their protective action against 

breast cancer, which has been revealed by some 

epidemiological studies, is attributable to an 

increased estrogen secretion in feces, but plant 

antiestrogens may be involved also.27 

In comparison with other risk factors, the 

impact of various additives in food (e.g. colors, 

preservatives, substances aimed to change co­

lor, consistency or taste of the food) is believed 

to be of minor importance. 1 It should be stres­

sed, however, that the use of these chemicals 

should be controlled by legislation. 

Based on the present knowledge, a balanced 

diet is recommended, whereas with respect to 

cancer prevention, the following guidelines 

should be followed: 18 

l. Reduce fat intake to less than 30 % of

total calories with no more than 10 % of total 

calories from saturated fats, 6-8 % as polyunsa­

turated fats, and the remainder as monounsatu­

rated fats. Appropriate dietary changes involve 

choosing leaner meats, fish, eating poultry wit­

hout skin, choosing low-fat diary products and 

avoiding the use of added fat such as butter. 

Increased fish consumption is recommended in 

substitution for meats containing high levels of 

saturated fatty acids. With the reduction of 

dietary fat the calories missing should be substi­

tuted by whole grain and cereal products rather 

than by sugars. 

2. Consume a variety of vegetables and

fruits. 

According to the World Health Organisation, 

400 g/day of fruits and vegetables is recommen­

ded. 30 A major part of the ingested fibres 

should be derived from foods, particularly vege­

table, rather than foods artificially enriched 

with fibre during manufacture. 

3. Adjust exercise and food intake to main­

tain healthy body weight. 

The key to this recommendation is balance 

of energy intake to match energy expenditure. 

The balance of exercise and food intake is 

particularly important in controlling obesity, 

and hence should be recommended to lower 

the risk of obesity associated cancers. 

4. Avoid use of dietary supplements.

With a balanced diet according to these re­

commendations, there will be adequate con­

sumption of ali vitamins, other essential micro­

nutrients and minerals, so there is no need for 

dietary supplementation. There is a belief wi­

dely held by the public that if something is 

good, more is better. The fallacy of this belief 

is found in the risk of toxic effects from mega­

doses of some substances, such as vitamin A 

and selenium. Taking a supplement but failing 

to reduce fat or consume adequate fruits and 

vegetables may place an individual at an unne­

cessarily increased risk of disease, overwhel­

ming any possible benefits that the supplement 

may have brought. 

5. Limit the use of salt and the consumption

of salty, saltpreserved food and nitrites. 

A suitable target is in the order of 6 g/day. 

It is an action especially to be stressed in the 

countries, where the incidence of stomach can­

cer is stili high, such as in Slovenia. 

These recommendations are directed to chil­

dren from the age of 2, as well as adults of ali 

ages. The applicability to children is important 

as for some cancers, particularly stomach and 

breast cancer, the effect of dietary risk factors 

may commence at an early age, i.e. in childhood 

and adolescence. Parents should therefore en­

sure that a correct dietary pattern is established 

early in life. 

Reproductive and sexual behaviour 

Reproductive and sexual behaviour is associa­

ted with cancers of the genital organs. Thus, 

breast cancer is more frequent in females with 

an early menarche, late menopause, who have 

never given birth or had their first child after 

the age of 35 years.31 This is indicative of an 
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influence of sexual hormones though the exact 

mechanism of this action has not been explained 

yet.32 An advanced age at first birth also increa­

ses the risk of endometrial and ovarian cancers.4 

It has also been found that cancer of the uterine 

cervix is more common in women with a history 

of early sexual life and who had multiple sexual 

partners.33 Vira! transmission has been sugge­

sted as the most probable reason for that; 

among the suspected viruses, those belonging 

to papilloma group have been studied most 

extensively. 34 

As to breast cancer prevention, apart from 

the recommendations for greater physical acti­

vity balanced nutrition, maintenance of normal 

body weight and earlier age at first birth, no 

other preventive measure have been suggested 

so far. Since recently, severa! trials are carried 

out on preventive use of tamoxifen in women 

at high risk. The opinions on these investiga­

tions are controversial, as it has not been clari­

fied yet whether the benefit of such a treatment 

outweighs its potential hazard for healthy wo­

men. 35· 36 Beginning of sexual life at a Iater age

and not changing sexual partners are suggested 

as preventive measures against cervical cancer; 

probably, con dom and diaphragm can also be 

regarded as a useful protection. 

Occupation 

Occupational cancer represents a minor part of 

the total cancer burden (approximately 4 % of. 

ali cancers), though these are the cancers in 

which primary prevention is most effective. 

The group 1 of agents classified as carcinogenic 

to humans by International Agency for Re­

search on Cancer37 includes among others asbe­

stos, some aromatic amines, arsenic, chromium 

(VI) compounds, vinyl chloride, solar radiation,

mixtures as soots, coal-tars, coal-tar pitches,

mineral oils as well as some complex exposures

such as boot and shoe manufacture, furniture

and cabinet making etc. The most common

cancers due to occupation are those of the Jung,

paranasal sinuses, skin, urinary bladder and

leukemias.

In studying ali types of cancer, thus also 

occupational ones, it should be kept in mind 

that the latent period, i.e. a period from the 

beginning of exposure to carcinogen to clinical 

onset of the disease, is generally 10-30 years 

long. Thus, it is possible that the causative 

agent is a substance which is no longer in use. 

On the other band, the possibility exists that 

some substances, having come into use recently, 

may exert their carcinogenic effect some tirne 

in the future. Considering the latent period, 

and the recent increase in the production and 

use of numerous chemicals, it can be expected 

that the present incidence of occupational can­

cers does not yet reflect the effect of these 

substances. 

Preventive measures are effective only when 

supported by corresponding legislation; in this 

way, the production and use of certain substan­

ces can be effectively banned, or adequate 

measures can be enforced to prevent or dimi­

nish the possibility that workers get in direct 

contact with the carcinogenic substance, depen­

ding on the risk involved and on the possibility 

to have the agent replaced by a less dangerous 

one.38 The use of protective equipment always 

comes last in the row of available measures. 

Equal attention should be paid to proper health 

education of industrial technologists, managers 

and workers. 

Environmental pollution 

American scientists believe that environmental 

pollution is not as important in etiology of 

cancer as it is often believed.1 The association 

between air pollution and Jung cancer is being 

studied, but apart from that, there are no other 

similar investigations carried out on possible 

relations with cancers of other sites. Polluted 

air contains severa! organic (e.g. policyclic hy­

drocarbons, soots etc.) and inorganic ( e.g. asbe­

stos) agents considered to be carcinogenic for 

humans or certain animal species. As the risk 

of lung cancer is significantly influenced by 

other carcinogens such as active and passive 

smoking, occupational carcinogens and radon, 

it is very difficult to assess quantitatively the 

impact of air pollution on the risk of Jung 
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canccr. It is presumed that 1 % of ali lung 

cancers in the U.S.A. can be attributed to the 

polluted air in more dense urbane areas. 1 

Drinking water was also found to contain a 

Iarge variety of known and suspected carcino­

gcns, e.g. heavy metals, halogenated hydrocar­

bons and asbestos. It is difficult to cvaluate to 

what extent this pollution contributes to canccr 

incidence.4 

In view of the primary prevcntion, we should 

aim to reduce as far as possible thc air and 

water pollution, and to monitor the quality of 

these natura! resources with rcspect to accepted 

standards. 

Drugs 

Some drugs, particularly antineoplastic agents 

and combinations of agents ( e.g. cyclophospha­

mide, MOPP), are also implicated in the etio­

logy of cancer.37 Considering their relevance 

for cancer treatment, the usc of at least some 

of these drugs cannot be completely avoided. 

Therefore, combinations of more effective 

though less dangerous drugs are searched for. 

As far as exogenous sex hormones are con­

cerned, the estrogen replacement therapy, gi­

ven to relieve symptoms of the climacteric, is 

associated with endometrial cancer. 4 Present 

evidence indicates no increased risk of breast 

cancer associated with prior use of oral contra­

ceptives in women ovcr 45 years of age.39 There 

is a weak association between long term use of 

oral contraceptives and breast cancer diagnosed 

before the age of 36, and perhaps up to the 

age of 45,39 especially if they were used before 

25th year of age, or before first pregnancy.40 

On the other hand, oral contraccptives protect 

against cancers of the ovary and endome­

trium. 36 

Ionizing radiation 

Among the physical factors, ionizing radiation 

is certainly one of the most thoroughly studied 

carcinogens; besides, the standards and regula­

tions referring to radiation protection are most 

complete. The consequences of medium dose 

radiation were studied on survivors of the ato­

mic bombs in Hiroshima and Nagasaki, on 

patients irradiated for medica! rcasons, as in 

pcrsons occupationally exposed to ionizing ra­

diation. 4 This radiation can cause ali types of 

cancer, with the exception of chronic lymphatic 

leukemia and possibly Hodgkin's disease.41 The 

influence of ionizing radiation depends on the 

type of rays (X or gamma, electrons, alpha 

particles and neutrons), the susceptibility of 

individual organs to radiation, the age at onset 

of exposurc, and on sex. Also, thc latent period 

differs with respect to different organs. Less is 

known about the consequences of low dose 

radiation. 

In the last years, the presence of radon in 

dwelling places is a subject of great public 

concern. It has been known for a long tirne that 

the inhalation of radon from the uranium-ra­

dium decay chain, and particularly of its daug­

hters bound to dust particles, causes Jung cancer 

in uranium miners who have been for many 

years occupationally exposed to high concentra­

tions of this gas.41 The Jung is affected by alpha 

particles that are emitted by the polonium 

daughters and damage only a thin layer of the 

exposed tissue. Radon in the environment ori­

ginates from the earth surface, soil and minerals 

which contain a lot of radium. Radon emission 

from the surface of the continents represents 

four fifths of the total radon content (in the 

world). Underground and geothermal waters 

contain another 20 % of dissolved radon, whe­

reas ali the oceans together contribute 1 % . A 

very small proportion of radon in the environ­

ment can be ascribed to man's activity: 0.1 % 

is due to uranium mines and deposits, and 

phosphate mmmg for artificial fertilizer 

production, whereas 0.002 % result from fossil 

fuels, coal and earth gas burning. High concen­

trations of radon are not likely to occur in the 

outside environment since the air rich with 

radon mixes with the air from higher Iayers, 

whereas concentrations inside some buildings 

can be much higher owing to insufficient venti­

lation. Permeation through floor surfaces repre­

sents the most substantial source of radon in 

buildings, depending on the geological structure 
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of the ground. The highest concentrations can 

be found in the houses with wooden floors 

which are usually placed directly on the bare 

ground, whereas a thick concrete floor repre­

sents a considerable protection from radon per­

meation. A less important source is construction 

material, though it depends on the source of 

this material. In comparison with standard ma­

terials, the walls made of granite minerals, 

bricks from electrofilter ashes and walls of 

phosphate plaster contain higher quantities of 

radium and therefore represent a substantial 

source of radon in buildings.42 It has been

estimated that in the U.S.A. 10 % of ali lung 

cancers can be ascribed to radon in conjunction 

with smoking, whereas in Great Britain this 

proportion is 6 % .43 Namely, smoking and ra­

don are supposed to act synergistically, but the 

two agents internet less than multiplicatively.43• 
44• 45 Excessive concentrations of radon in the

homes can be avoided by respecting the acccp­

tcd regulations for house-building and by regu­

lar ventilation. 

The impact of too frequent, but abovc ali 

unnecessary diagnostic radiographies should not 

be ignored either. 46 It has been pointed out

that in up-to-date mammographies after the 

age of 50 the possible risk due to low dose 

radiation is outweighed by the benefit of early 
breast cancer detection.47 

Nonionising radiation 

Ultraviolet radiation is associated with the ap­

pearance of cancers of the skin and lip. Exces­
sive sunbathing is also believed to increase the 
incidence of malignant melanoma.48 Therefore,

people are explicitly warned not to sunbathe 

between 11 a.m. and 3 p.m., and advised to 

use adequate protection equipment and creams. 

Recently, possible harmfull effects of low-fre­

quency electromagnetic (EM) fields have been 

frequently mentioned among physical factors. 

These appear in the vicinity of electric installa­

tions, transformations and electric appliances. 

It is stili not clear to what extent an increased 
risk of leukemias in electro-industry workers 

can be ascribed to the effect of electromagnetic 

fields and what proportion of these conditions 
is due to other carcinogens. It has also not been 

explained yet to what extent the EM fields 

influence the incidence of childhood leuke­
mias. 49· 50• 51 The relevant radiation emitted by

computer and TV screens decreases by distance 
so rapidly that a prolongecl sitting in front of 

these sources in comparison with the risk of 
cancer is a much greater danger for eye or 

backbone clamagc. 

In view of primary prevention, however, ex­

posure to ali types of racliation shoulcl be avoi­

ded whenever possible. 

Biological factors 

As to biological factors, hepatitis B virus is 

associatecl with !iver cancer, whereas Epstein­

Barr virus plays a role in the etiology of Bur­

kitt's lymphoma, Hodgkin's disease, B-lympho­

mas and nasopharyngeal carcinoma. Human 

T-lymphotrophic virus-type 1 is a suspectecl
cause of certain leukemias (particularly in Japan

ancl Africa). Patients with AIDS are prane to

cleveloping Kaposi's sarcoma and non-Hodgkin

lymphoma; thcse patients were also found to
be more frequently affectecl by some other

cancers such as Hodgkin's clisease, cancers of

the oral cavity, colon, testis ancl pancreas.4 An

increased risk of certain cancers in persons with

HIV infection is attributed to immunosupprcs­

sion, though the HIV seropositive inclivucluals

are at a greater risk of developing non-Hoclgkin

lymphomas or Kaposi's sarcoma even without

measurable immune deficiency.

Among parasitic cliseases, schistosomiasis is 

associated with cancer of the urinary bladder, 
whereas infection with !iver flukes contributes 

to the etiology of cholangiocarcinoma. 4 On the 
whole, however, these etiological factors are of 

minor importance, at least in Europe. 

Vaccination against hepatitis is suggested as 
a preventive measure to clecrease the risk of 

!iver cancer. 52 

Psychological factors 

Psychological factors arouse great public inte­

rest though their role in the etiology of cancer 
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is far from clear. Though the theory that certain 
personality types are more prane to cancer 
dates back in the 18th century, scientific re­
search on the influence of personality characte­
ristics is scarce.4 This is partly attributab!e to
the unexplained biologic mechanisms responsi­
ble for possible influence of these factors; inve­
stigations are centred on the influence on hor­
mona! and immune systems. On the other hand, 
such studies are associated with severa! metho­
dological problems. 

The results of studies aimed to explain a 
correlation between different personality types 
and cancer incidence are controversial. Some 
investigators have established an increased risk 
of cancer in depressive persons,53 whereas
others claim just the opposite: in their opinion, 
less depressive people are more prane to can­
cer. 54 Another group of investigators is trying
to establish possible correlation between a pre­
vious exposure to stressful events and cancer. 
According to some of these reports, such events 
(e.g. loss of a relative, marital partner or friend) 
before the onset of disease were not associated 
with breast cancer, whereas such a correlation 
was confirmed for some other sites such as 
Jung, stomach and childhood cancers. 55 Should
psychological factors become a more relevant 
subject of future epidemiologic investigations, 
adequate and standardized methods for their 
evaluation would have to be searched for, and 
ali other possible risk factors considered. It is 
not known yet to what extent it is possible to 
change personality characteristics, but certainly, 
the adverse effects of stressful life events can 
be successfully diminished by adequate educa­
tion and support. The question whether, and 
to what extent, this contributes to cancer pre­
vention, remains to be answered. 

Conclusion 

In its program "Health for ali by the year 
2000", the World Health Organization has set 
the aim to reduce cancer mortality for 15 % in 
the population under 65 years of age by the 
year 2000. This goal has been adopted also by 

the European Community in its program »Eu­
rope against Cancer«. For the purposes of 
health education, European Code with 10 com­
mandments for primary and secondary cancer 
prevention has been prepared. In view of pri­
mary prevention, measures such as smoking 
cessation and moderation of alcohol consumpt­
ion, diet rich with fruit and vegetables, mainte­
nance of ideal body weight, avoidance of exces­
sive exposure to the sun and following health 
and safety instructions at work have been sug­
gested. 56 With our program "Slovenia 2000·and
Cancer" under way since 1990 we are following 
the one from European Community.57 Besides
health education, legislation and surveillance 
are equally important in primary cancer preven­
tion.58
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The twelfth biennial meeting of the EACR 

April 4-7, 1993, Brussels 

The twelfth biennial meeting of the European 

Association for Cancer Research (EACR) was 

attended by more than 350 participants, mostly 

from Europe. The program involved plenary 

lectures and satellite symposia along with a 

poster exhibition and selected oral presenta­

tions. 

In plenary lectures distinguished researchers 

covered a wide field of cancer investigations. 

Some of the titles are as follows: D. Bootsma 

(MUlbock Memorial Lecture), The genetic de­

fect in DNA repair deficiency syndromes; F.

Rilke, Modem trends in pathological diagnosis 

of cancer; D.P. Lane, The p53 supperssor gene; 

P. Boyle, Epidemiology: critical assessment of

cancer risk with special attention to passive

smoking; W. Birchmeier, Celi adhesion molecu­

les and motility factors in the regulation of

tumor celi invasion, and H. Rochefort, Hormo­

nes and breast cancer.

During the three days of the meeting also 15 

satellite symposia were held: Molecular aspects 

of cancer diagnosis, New trends in cancer che­

motherapy, Viruses and cancer, Molecular epi­

demiology of cancer, Celi cycle regulation and 

cencer, Antibodies and cancer treatment, Tu­

mor suppressor genes, Environmental carcino­

genesis: exposure and mechanisms, Mecha­

nisms of drug resistance, Growth factors, Mole­

cular aspects of invasion and metastasis, T-cell 

responses against cancer cells, Colon cancer: 

molecular and clinical aspects, Oncogenes and 

Gene terapy in cancer. 

New techniques in molecular biology enabled 

rapid development of basic science and found 

application in the clinics. Since it was impossible 

to attend ali the lectures and symposia, only 

some of them will be pointed out. Basic facts 

of the presentations will be outlined and those 

important for clinical application mentioned. 

The meeting was opened by D. Bootsma 

with an excellent lecture about genetic defects 

and DNA deficiency syndrome. He was the 

first to isolate and sequence a human gene 

involved in the DNA repair (ERCCl gene). 

The integrity of DNA is crucial for cellular 

functions such as DNA replication and trans­

cription. The lesions in DNA give rise to muta­

tions, leading to genetic defects, carcinogenesis 

and celi death. During evolution complex DNA 

repair systems have been generated to cope 

with these lesions. The importance of repair 

mechanisms is obvious since a number of gene­

tic diseases involve defective DNA repair. The 

best known is Xeroderma pigmentosum (XP). 

Patients with XP are very sensitive to ultraviolet 

light and are cancer prone. XP reveals the 

complexity of the DNA repair mechanisms in 

human cells which is reflected in extensive 

heterogeneity; so far, seven complementation 

groups (A-G) have been described. Besides 

XP two other genetic diseases have been found: 

Cockayne syndrome and Trichotiodystrophy. 

The patients with either of the two diseases are 

sensitive to UV light, but in contrary to XP, 

are not cancer prone. The first human gene 

thar corrects defect in XP has been cloned. It 

is ERCC3 gene that corrects defect in XPB 

group. Comparison of the coding sequence of 

this gene with sequences of the cloned (repair) 

genes of lower organisms, like yeast and Dro­

sophylla, provides information of ther function. 

The broad function of the Drosophylla gene 

indicates its involvment in transcription. Simila­

ray, ERCC3 gene is involved in the tran­

scription in human genes. It has important role 
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in DNA unwinding. Its function as helicase is 
essential also in the repair of DNA damage. 
Therefore, about eight years after the first gene 
involved in DNA damage repair was discove­
red, its function has been recognized. 

Increasing evidence indicates that deregula­
tion of the cycle machinery may contribute 
directly to carcinogenesis. A better understan­
ding of the celi cycle machinery is essential for 
functional determination of many oncogene and 
suppressor gene products. Therefore, celi cycle 
regulation is in the focus of interest of many 
research groups. The best picture how rapidly 
developing is this field was given by E.A. Nigg 
in his lecture. He commented a slide he was 
showing and was made in 1991 with the follo­
wing words: "This is history". Similarly, like 
interest in the eighties was focused on growth 
factors, oncogenes and tumor suppressor genes, 
to resolve mechanisms involved in the celi cycle 
regulation, the interest in the nineties has been 
focused on cyclins. The identification of celi 
cycle regulatory molecules, which are activated 
in response to growth stimulation in G 1 phase 
of celi cycle and are responsible for entry of 
the cells into S-phase is particularly important. 
In the last few years a pivotal role of protein 
phosphorylation in the transduction of growth 
regulatory signals was recognized. More recen­
tly, protein kinases and phosphatases have been 
shown to be the key components of the celi 
cycle progression. Specifically, cyclin kinases 
(cdks) were shown to control this process in ali 
eucaryotes. These kinases are inactive as mono­
mers, and require the association with cyclin 
regulatory subunits for activity. Cyclins control 
both, the activation and the substrate specificity 
of the catalytic unit as well as the initiation of 
the DNA replication and the onset of mitosis. 
So far, seven cdk's and ten cyclins are known 
that have the function in celi cycle progression. 
The first member of the cdk family identified 
was 34kD product of the cdc2/cdc28 gene 
(P34cdc2). It controls the entry into mitosis, and
its activity is regulated through cyclin-binding 
and phosphorilation and dephosphorilation. 
The exit from mitosis depends on cyclin destruc­
tion and concomitant inactivation of the p34cdc2/ 

cyclin B complex. Though not fully understood, 
severa! lines of evidence indicate that p34cdc2 

may trigger entry into mitosis not only by 
initiating regulatory pathways, but also by direct 
phosphorilation of lamin proteins, leading to 
the mitotic disassembly of the nuclear lamina 

The importance of adhesion molecules and 
motifor entry into the S-phase. Cyclins A and 
E associate with cdk2 kinase, forming comple­
xes that are active during late G 1 ( cyclin E) 
and during S-phase (both cyclins). Micro injec­
tion of antibodies or antisense cDNA to either 
cyclin A or cdk2 prevents celi from entering 
S-phase. Dl cyclin, expressed in the late Gl
phase in response to growth stimulation of
mouse macrophages with CSF-1, has been
found to be overexpressed in a large fraction
of breast carcinomas, esophageal carcinomas,
in centrocytic lymphomas and other malignan­
cies. Identified as PRADl, it was overexpressed
in parathyroid adenomas (G. Draetta) .

The suppressor gene p53 was the subject of 
severa! presentations, including a plenary lectu­
re. This gene appears to be a negative regula­
tion of celi cycle progression. Due to mutations 
that are found at high frequency in most human 
cancers, it turns from tumor suppressor gene 
to oncogene. There is a great interest in the 
role of p53 in hereditary cancers. The Li-Frau­
meni syndrome, which includes breast cancer 
among a spectrum of malignancies, is associated 
with germ line mutation in the p53 gene, and 
overexpression of p53 protein is seen in malig­
nant tissue. The normal p53 protein is sequence 
specific DNA binding protein that has many 
properties of transcription factor. The model 
presented by D.P. Lane suggests that p53 is a 
"guardian of the genome", acting as a protector 
of cells from genetic damage by inducing the 
celi cycle arrest. The normal protein has a very 
short half life, but DNA damage stabilizes it. 
In normal cells DNA damage induces, due to 
posttranscriptional modifications the accumu­
lation of p53 protein in celi nucleus, and arrest 
of cells in the Gl-phase of the celi cycle. 
Dl_).ring this arrest the celi can repair the damage 
before it enters into the S-phase. Alternatively, 
in damaged cells apoptosis will occur ( apoptosis 
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is a particular form of active celi death that is 

extremely rapid and characterized by auto de­

struction of chromatin, cellular blebbing and 

condensation, and vesicularization of interna! 

components). Cells that have mutated p53 (u­

sually with high leve! of this protein) do not 

show Gl arrest following DNA damage. There­

fore DNA damage will be present through 

subsequent phases of the celi cycle, resulting in 

mutations, aneuploidy etc. Normal p53 protein 

plays an essential role in apoptosis, but cells 

with mutated p53 cannot enter apoptosis. D.P. 

Lane's group recently determined that DNA 

binding function of p53 and its growth suppres­

sion activity is negatively regulated by the last 

30 amino acids of the protein. Phosphorilation 

of this domain by casein kinase II can activate 

the p53 protein and this may represent a key 

regulator of p53 function. 

The importance of adhesion molecules and 

motility factors was presented by W. Birch­

meier. In the celi to celi contacts adhesion 

molecules are important and seem to be impor­

tant also in cancer celi invasiveness. Invasive­

ness of tumor cells can be promoted by up- or 

down-regulation of the expression of different 

classes of molecules. For instance, down-regula­

tion of the expression of epithelium specific celi 

adhesion molecule E-cahderin leads to increa­

sed motility and invasiveness of carcinoma cells 

in the culture. In fact, expression of E-cadherin 

molecule in squamous celi carcinoma (SCC) of 

the head and neck was found to be inversely 

correlated by both the loss of tumor differentia­

tion and lymph node metastasis. Among other 

important adhesion factors are integrins. They 

bind to fibronectin in the cells, and their pertur­

bed regulation is also associated with tumoroge­

nicity. In the group of motility factors, scatter 

factor (SF) is important. It promotes the moti­

lity and invasiveness of a variety of epithelial 

and human carcinoma cells. Molecular and fun­

ctional analysis revealed that SF and the !iver 

specific mitogen Hepatocyte Growth Factor 

(HGF) are identical proteins, encoded by a 

single gene. Thus a novel signal cascade has 

been discovered, mediating both, celi motility 

and celi proliferation. The aberrant expression 
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of these factors might be involved in the pro­

gression of carcinomas to a more malignant 

type. 

P. Borts held a lecture about the mechanisms

of multidrug resistance (MDR). MDR, which 

is the major cause of chemotherapy failure, is 

characterized by crossresistance of drugs with 

different structures and cellular targets (Vinca 

alkaloid, epipodophyllotoxins and anthracyc­

lins). The classical MDR phenotype is caused 

by increased activity of plasma P-glycoprotein 

(Pgp), an efflux pump that reduces intracellular 

drug accumulation. The atypical MDR is also 

characterized by crossresistance phenotype, but 

in contrast to classical MDR, this cross-resi­

stance does not involve Vinca alkaloids. The 

cause for atypical MDR is the alteration in the 

activity of topoizomerase II enzyme. The third 

non-typical MDR exhibits classical MDR phe­

notype, but is not mediated through P-glycopro­

tein. The gene responsible for this MDR is 

called MRP (MDR-Related Protein) and was 

described last year. It is thought to encode a 

protein of 1522 amino acids, belonging to super 

family of membrane transport genes, as well as 

mdr gene. Although the tirne from its discovery 

is short, it has been found that product of MRP 

has normal function in most human tissues. The 

konwledge of the presence of another transport 

protein involved in MDR phenotype has a very 

important clinical application: from the diagno­

sis to the modification of cancer treatment. 

Severa! presentations were centered on new 

trends in cancer therapy. The growth autono­

my, a typical feature of transformed cells, is 

achieved through autocrine production of 

growth factors (GF), expression of constituti­

vely active GF receptors or a persistent stumu­

lation of mitogenic signaling pathways. Therefo­

re, strategies for the development of new anti­

cancer agents involve growth factor antagonists, 

growth factor blockers or inhibitors of various 

enzymes participating in the transmission of 

mitogenic signals. H.H. Grunicke gave a con­

densed survey of presently available compounds 

directed against these target structures, from 

suramine and erbstatin to the inhibitors of 

protein kinase C. 
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An inert pro-drug can be converted to a 
highly toxic drug. In cancer therapy the obvious 
aim would be to convert the drug inside the 
tumor and nowhere else. T.A. Connors talked 
about pro-drug activation through (tumor) anti­
body enzyme conjugates. He present�d the 
experimentally obtained results and the re­
sponse of one clinical trial. 

Antibodies have a very large application, ali 
from basic research to clinical diagnosis and 
treatment. P. Pack presented a new system to 
obtain »mini« antibodies (with only variable 
part of the antibody) that can be multiplied in 
bacteria. Besides experimental data there were 
also clinical experiences in treatment of B lym­
phoid origin malignancies presented. Severa! 
approaches with different monoclonal antibo­
dies were discussed. These malignancies were 
selected because they express a number of well 
characterized antigens that can be manipulated. 
The data presented indicate that this therapy is 
stili at an experimental leve!, but in combina­
tion with biological therapy might yield promi­
sing results. 

A very interesting symposia was dedicated to 
gene therapy in cancer. Presented were severa! 
approaches how to manipulate cells with genetic 
engineering and stimulate antitumor response. 
One of them is to produce inactive tumor celi 
vaccines which are constitutevely producing dif­
ferent cytokines or other molecules to enhance 
immunogenicity of tumor cells. It was reported 

that irradiated tumor cells expressing murine 
granulocyte-macrophage colony stimulating fac-

tor (muGM-CSF) ,stimulate potent, and specific 

anti-tumor ifi'finunity. These -results may have 
important implications for the clinical use of 
genetically modified tumor cells as therapeutic 
cancer vaccines. The second approach is to 
restore or augment immunity by the adoptive 
transfer of T celi clones modifield by gene 
insertion. The results of reconstruction of vira! 
immunity have been presented, and are encou­
raging. But the problem is to produce T-cell 

clones that survive long term in vivo without 
exogenous IL-2. This problem has been ap­
proached by a genetic construct of chimeric 
cytokine receptors that provide an autocrine 
loop for celi stimulation. 

In this report only some of numerous presen­
tations given at the Meeting are mentioned. As 
there were three satellite symposia held at 
once, it was impossible to follow ali of them. 
But due to excellent organization, there was 
enough tirne for poster viewing (posters were 
on schedule ali the day long) and for discussions 

with other participants at the Meeting. The 
overall impression about the meeting is, that it 
showed a very high scientific leve! covering a 
wide range of cancer research investigations, 
offering participants the possibility to learn 
about advances in cancer research from the 
most prominent investigators. 

Maja Osmak, Ph.D. 
Ruder Boškovic Institute, Zagreb 

Gregor Serša, Ph.D. 
Institute of Oncology, Ljubljana 
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The twentyfifth annual meeting of the European Society 
for Radiation Biology 

Jone 10-14, 1993, Stockholm 

The 25th Annual Meeting of the European 
Society for Radiation Biology (ESRB) assem­
bled more than 250 participants, maily from 
Europe, but also some from the USA and 
Japan. For the first tirne at such meetings, 
many scientists came from Eastern European 
countries. 

Durnig the five days of the Meeting, two or 
three parallel sessions were held. They included 
Microdosimetry and radiation quality factors, 
Radiosensitivity and predictive assays, Epide­
miology, DNA damage and repair, Radiation 
and combined treatments, Free radicals in bio­
logy, Targeted radiobiology and boron neutron 
capture therapy, Modifiers of radiation respon­
se, Mutagenesis and carcinogenesis, Biological 
dosimetry, Apoptosis, Radiecology and causes 
on man of nuclear accidents. It is obvious from 
the titles that ESRB Meeting covered a wide 
range of radiobiology - related topics: from 
basic investigations to patient treatment. In this 
report I point out the most interesting presen­
tations. 

The celi cycle arrest in the G2 phase that 
occurs after irradiation has been known for 
years. This arrest allows the cells to repair the 
damage before entering mitosis. Premature re­
lease from arrest occurs in irradiated cells after 
treatment with caffein. However, mechanisms 
involved in this processes and not understood. 
The recent discovery of proteins and protein 
complexes that control celi cycle progression 
shed some light on this subject. The studies 
performed with severa! embryonic systems and 
in mammalian somatic cells have demostrated 
that entry of cells in mitosis is conditioned by 
the leve! of cyclin ( one of two components of 

MPF synthesized during interphase), and by a 
complex cycle of phosphorylation/dephosphory­
lation of the p34cclc2-cyclin dimer. In Chinese 
hamster cells irradiated with x-rays the leve! of 
protein that repress chromosome condensation, 
the level of the hamster homologues of yeast 
gene product of the phosphatase cdc25, cyclins 
A and B appear constant after irradiation and 
subsequent caffein release. However, the subu­
nits composition of the p34cdc2 complex seems 
to change after irradiation and caffein release, 
mainly through the altered phosphorylation (J. 
Hain). Similar results were obtained with mouse 
zygotes of the BALB/c strain. Namely, in irra­
diated embryos caffein could induce MPF acti­
vation by acting at a step located upstream of 
p34cctc2 dephosphoryation (P. Jacquet). 

The role of oncogene expression in radioresi­
stance has been studied for severa! years. The 
contradictory data published in the literature, 
especially about expression of the ras oncogene 
and radioresistance, were presented also at the 
ESRB Meeting. The radioresistance was found 
in NIH3T3 cells transformed with ras oncogene. 
This resistance correlated with the leve! of 
glutathione (GSH), while the addition of GSH­
synthesis inhibitor butathione sulfoximine resul­
ted in drug dose and drug exposure tirne -
dependent decrease in the ras transcript (A.C. 
Miller). Opposite results were also shown. The 
relation between c-Ha-ras and c-mos oncogenes 
and the radioresistance of clinical biopsies from 
human carcinomas of the uterine cervix was 
examined. Rearrangements of the ras oncogene 
were found in 9 biopsies, and in 5 of them 
tumors were characterized as radiosensitive (B. 
Zhivotovsky). Therefore, it was demonstrated 
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again that expression of the ras oncogene can 
not be unambiguously correlated with radiore­
sistance. 

Also in radiobiology the apoptosis is one of 
the "hot spots" of investigation. Soon after 
x-rays were discovered, their lethal effect on
biological systems became apparent. The me­
chanisms involved in celi death of irradiated
cells are stili of interest. Radiation induces
death of various cells. The mode of death
( apoptosis or necrosis) seems to depend on the
dose of irradiation. For example, low-dose ira­
diation activates apoptosis in lymphoid cells,
whereas at high doses these cells will die of
necrosis. Therefore, the susceptibility of diffe­
rent celi types to undergo apoptosis correlates
with their radiosensitivity. It is not quite clear
what triggers apoptosis. That could be a) DNA
damage with excessive formation of DNA
strand breaks or b) glucocorticoids, with intra­
cellular Ca2 + signal ( calcium is involved in
early chromatin changes and together with
Mg2 + activates endonuclease responsible for
the genome fragmentation typical for apopto­
sis). However, the importance of calcium in
apoptosis depends on the celi line examined: it
is important for irradiated rat thymocytes, but
not for irradiated splenocytes. Apoptosis can
be triggered also by the depletion of growth
factors, that leads to a disbalance of the expres­
sion of oncogenes. The direct involvement of
oncogene, and that p53 supressor oncogene in
apoptosis, was shown in transgenic mice trans­
fected with mutated p53. The thymocytes of
these animals exhibited increased radioresistan­
ce. Increasing evidence suggests that imbalance
of severa! signalling systems, rather than the
dysfunction of a single one, may decide whether
a celi is entering apoptotic program or not (L.
Szumiel; B. Zhovotovsky).

Cancer is, and will remain a major human 
and economic problem for a long tirne to come. 
In the future, most patients will be treated by 
radiotherapy, with or without surgery. Two 
important lines of development may lead to a 
more efficient treatment and higher quality of 
life: reduction of the total mass of malignant 
cells through improved local treatment of ma-

croscopic tumors ("macrotumor therapy") and 
by regional or systemic treatment of remaining 
infiltrating or disseminated microscopic growth 
through cell-seeking and cell-killing substances 
("micromolecular therapy"). Both these types 
of treatment modalities have great potential of 
development ( especially through application of 
molecular biology) for specific modification of 
radiation damage or in the search for new 
principles in systemic therapy (B. Larsson). In 
such investigations targeted radiotherapy which 
involves selective tumor celi kili by delivery of 
radionuclides, preferentially to malignant cells, 
takes an important place. Molecular delivery 
vehicles in use at present are monoclonal anti­
bodies (M. Essand) and molecules which are 
selectively taken up or connected with tumor 
cells (L. Gedda). Factors which determine the 
effectiveness of targeted radiotherapy and the 
absolute and relative uptake of targeting agent 
by tumor cells, the range of emitted nuclear 
particles, and the uniformity of radionuclide 
depsition within solid tumors. The most impor­
tant radiobiological variables are the intrinsic 
radiosensitivity of tumor cells and the dose rate 
of irradiation (T.W. Wheldon). Targeted the­
rapy using B-emitters such as 1311 is most effec­
tive in sterilization of large micrometastases 
which are likely to escape sterilization by other 
means. 

Radiological principles and microdosimetric 
considerations have been applied in the treat­
ment of advanced neuroblastoma. Five children 
so far have been treated with 131-meta-iodoben­
zyl-guanidine, followed by a single infusion of 
melphalan, and with 7 x 1.8 Gy total body irra­
diation (M.N. Gaze). 

The inherent radiosensitivity of tumor cells 
is recognised as an important determinant of 
the outcome of radiotherapy. Celi lines derrived 
from human tumors exhibit considerable diffe­
rences in radiosensitivity, and are greater at 
low <lose rates (1 Gy/h) than at high. Current 
models of radiation celi killing envisage a linear 
component that involves non-recoverable da­
mage, dominating the celi killing at a low <lose 
rate. The individualisation of clinical radiothe­
rapy requires the measurement of cellular radio-
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sens1t1v1ty, which provides useful information 

on radiosensitivity of both tumor cells and also 

of normal-tissue cells the response of which 

limits radiation <lose. Besides celi survival as­

says which are usually too slow for routine use, 

studies are under way to indentify assays based 

on DNA damage, either its initial leve! or the 

extent of damage remaining after a repair inter­

val. These assays are rapid, but their predicitve 

power is yet to be fully evaluated (G. Steel). 

A direct correlation was obtained (for the 

first tirne) between cellular and tissue sensitivity 

in a group of fibroblasts from cancer patients, 

using low levels of irradiation and low <lose 

rates. As significant individual differences in 

normal-tissue radiosensitivity were observed, 

such information about radiosensitivity of nor­

mal tissues obtained by in vitro systems should 

be included as an integral part of radiotherapy 

scheduling (J.H. Peacock). 

My presentation in this Meeting was aimed 

to show, that cells preirradiated with multiple 

fractions of gamma ray doses, change their 

sensitivity to subsequent treatment with cytosta­

tics. The possible mechanisms involved in this 

phenomenon were pointed out. 

The ESRB Meeting was organized so, that 

each session started with a plenary lecture(s), 

followed by poster session, and ended with a 

workshop. The posters were displayed during 

the whole meeting, thus enabling the partici­

pants to see and discuss them ali. It can be 

concluded, that the Annual Meeting of ESRB 

held this year in Stockholm showed a very high 

scientific leve!. It covered a wide range of 

radiobiology investigations, giving the partici­

pants the opportunity to get acquainted with 

the !atest <lata from the research in radiobiolo­

gy. 

Maja Osmak, Ph.D. 

Ruder Boškovic Institute, Zagreb 



Radio! Oncol 1993; 27: 150. 

Notices 

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

Ultrasound 

The 8th international congress on the ultrasonic exami­
nation of the breast will take place in Hiedelberg, 
Germany, July 1-4, 1993. 

Contact Mrs. Renate Meier, CIS Congress & Inco­
ming Service GmbH, P.O.Box 10 46 23, D-6900 
Heidelberg, Germany; or cail + 49 6221 166 097. Fax: 
+49 6221 12 112.

Vascular intervention 

The 4th international course on peripherai vascuiar 
intervention will be heid in Nancy, France, October 
20-23, 1993.

Contaet M. Henry M.D., 80, rue Raymond Poinca­
re, 54000 Nancy, France; or call +33 83 27 61 08. 
Fax: + 33 83 28 75 26. 

Gynecological oncology 

The Latin-America ESO course will take place in 
Caracas, Venezuela, November 22-23, 1993. 

Contact A. Rancati, Av. Pueyrredon 1461, 1118 
Buenos Aires, Argentina; or call + 55 51 33 62 221. 
Fax: + 55 51 33 62 221. 

Gynecological oncology 

The Latin-America ESO course will take place in 
Mexico (DF), Mcxico, November 25-26, 1993. 

Contact A. Rancati, Av. Pueyrredon 1461, 1118 
Buenos Aires, Argentina; or call + 55 51 33 62 221. 
Fax: + 55 51 33 62 221. 

Cancer registration, creation and use of data 

The ESO residential course will be offered in Den­
mark, December 3-6, 1993. 

Contact ESO Copenhagen Office, c/o Danish Can­
cer Society, Strandboulevarden 49, DK-2100 Copenha­
gen; or call + 45 35 268 866. Fax: + 45 35 264 560. 



BLED - SLOVENJA 

2nd Congress of the 

European Bioelectromagnetics Association 
December 9-11, 1993 

The goal of the Congress is to bring together a multidisciplinary, internati ona! 
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 !atest 
research and clinical results, establishment of guidelines for future development and 
improvement of scientific co-operation. Presented contributions will be printed in 
Transactions ofthe 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 ofElectrical and Computer Engineering 
University of Ljubljana 
Tržaška 25 
61000 Ljubljana 
SLOVENJA 
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 
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SINGAPORE 
18th INTERNATIONAL CONGRESS OF RADIOLOGY 

23-28 JANUARY 1994

The Congress is organised by the Singapore Radiological Society under the auspices of 
the International Society of Radiology. It is co-sponsored by the World Health Organisa­
tion, Radiological Society of North America, Ministry of Health, Singapore, National 
University of Singapore and Academy of Medicine, Singapore. The scientific sessions will 
include a comprehensive theaching programme, free paper and poster sessions. The 
teaching programme will feature some of the fremost experts in the various aspects of 
Radiology. There will be ten simultaneous sessions. The teaching courses include the 
following topics: 

Abdomen 
Chest 
Musculoskeletal System 
Neuroradiology 
Paediatrics 

Interventional Radiology 
Contrast Media 
Emergecy Radiology 
Computers in Radiology 
WHO programme in Technology Transfers 
& Planning of Services Breast 

Head &Neck 
Radiotherapy 

Inter-American College of Radiology Programme in Spanish 
Nuclear Isotope Imaging 

The Radiological Society of the North America is accredited by the Accreditation Council 
for Continuing Medica! Education to sponsor continuing medica! education for physicians. 

The Radiological Society of North America designates this continuing medica! education 
activity for 32 credit hours in Category 1 of the Physician's Recognition Award of the 
American Medica! Association. 

At the same venue with the scientific sessions, a large technical exhibition will also be 
held to show the !atest equipment. Social activities included in the fee includes an 
introduction to the multi-racial city of Singapore and an evening in the charming Chinese 
Gardens. 

Deadline for Advance Registration: 31 Avgust 1993 
Deadline for Submission of Abstracts: 31 May 1993 

Registration Fees: S$ 800 (approx. US$ 500) 

Appliaction and information: 
18th ICR'94 

Kent Ridge POBox 1052 
Singapore 9111 

Republic of Singapore 
Tei: (65) 7761981, Fax: (7762081) 



Ab kt I®tablets 400 mg a a ampoules 400 mg 
(pefloxacin) 

A new patent drug 
against infections 

• May be given orally
and parenterally

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

• May be given to patients
hypersensitive to penicillins
and cephalosporins

• lts favourable pharmacokinetic
properties allow
twice-a-day dosage

• 1s 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 
bactericidal or 
bacteriostatic as 
evidenced by the 
MIC/MBC ratio. 

(Clindamycin) 
It stimulates the action 
of polymorphonuclear 
leukocytes (PMN) 
principal factors in 
host immune system. 

Aerobes 

Streptococcus spp. (including 
Streptococcus pyogenes), except 
Enterococcus 

Pneumococcus spp. 
Staphylococcus spp. (including 
B-lactamase producing strains)

PMN leukocyte . 

Anaerobes 

,;•. \" : ' 
. . .. 

.::-_ ...
..

... 

Bacteroides spp. (including 
Bacteroides fragilis) 
Fusobacterium spp. 
Propionibacterium 
Eubacterium 
Actinomyces spp. 
Peptococcus spp. 
Peptostreptococcus spp. 
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 



lopami,[Q
® 

150 - 200 - 300 - 370 mgI/ml. 

FOR ALL RADIOLOGICAL EXAMINATIONS 

MYELOGRAPHY 

ANG IOGRAPHY 

UROGRAPHY 

C.T. 

D.S.A.

TME FIRST' WAliER: SOLU,BLE BEADY TO USE 

NON-IONIC CONTRAST
1 

MEDIUM 
Manufacturer: 

Bracco s.p.a. 
Via E. Folli, 50 
20134 - Milan - (1) 
Fax: (02) 26410678 
Telex: 311185 Bracco 1 
Phone: (02) 21771 e 

Distributer: 

Agorest s.r.l. 
Via S. Michele, 334 

34170 - Gorizia - (1) 

Fax: (0481) 20719 

Telex: 460690 AF-GO 1 

Phone: (0481) 21711 



© Eastman Kodak Company, 1990 
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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 far 
unexcel/ed screen-film contact and dura­
bility. Kodak multiloaders have earned 
an enviable reputation far 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 
far more information. 

NI 



PREPREČEVANJE 
Ena sama 

intravenska 
injekcija 
po 4mg 

pri uvajanju 
v anestezijo 

POOPERATIVNA 

SLABOST IN BRUHANJE 

NELAGODJE IN STISKA 
OGROŽATA USPEH OPERATIVNEGA POSEGA 

Glaxo 

�� 

� 

-
-

� 
� 

·�

ondansetron 

Podrobnejše informacije dobite pri: Glaxo Export Limited 
Predstavništvo Ljubljana, Tržaška cesta 132, 61111 Ljubljana 

tel. (061) 272-570; fax (061) 272-569 

ZDRAVLJENJE 
Ena sama 
intravenska 
injekcija 
po 4mg 



Magnetic Resonance 

Mu/ti Modality 

,Mammography 

Remote Radiology 

Your Partner in 
Diagnostic lma�ng. 

Computed Tomography 

Cardiovascular imaging 

Nuc/ear Medicine 

W orld leader in medica! diagnostic 
imaging, GE brings you globa! solutions, 
from financing and training to dedicated 
service support, ali built around a 
comprehensive range of diagnostic 
imaging and radiotherapy systems. 
And to protect your investment, each of 
our systems is designed to keep pace with 
future developments to meet your 
changing clinical needs. 
The basis of a good partnership is 
understanding through sharing 
information, and by listening to you, we 
believe we have created the all-round 
capability you want. 

• 
GE Medica/ Systems 

We bring technology to life. 

GE MED/GAL Systems Europe: Zagreb, Croatia 
Tei: (041) 42 67 02 - Fax: (041) 42 55 12 
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A Bristol-Myers Squibb Company 

Vodilni svetovni proizvajalec pripomočkov za nego stome 

VALENCIA STOMA - MEDICAL d.o.o. 
Župančičeva 10, 61000 Ljubljana, Slovenija 

Tel. 061 214-959 

Posvetovalnica za stomiste deluje v naših prostorih vsak delavnik 
med 9. in 16. uro. 
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DIAGNOST 96 

teledirigirani univerzalni stativ, kompaktni sistem 
za rentgensko slikanje 

DSI sistem za digitalno rentgensko slikanje prinaša 
številne prednosti, med drugim uporabnikom 
olajša delo, zmanjšuje doze, znižuje stroške in 
krajša preiskave 

PHILIPS 

Generalni zastopnik za 

Philips Medical Systems, 
diagnostični in terapevtski rentgenski aparati; 
CT, MR, ultrazvočni aparati ... 

Q, avtoteh���let

AVTOTEHNA d.d. Ljubljana, Slovenska 54; telefon: (061) 320 767, telefaks: (061) 322 377 
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EiRLU 
L J u B L J A N A d. d.

ZAUPAJO NAM NAŠI 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, 

MAŠERA SPASIČEVA 10, TELEFON: N.C. 

(061) 181-144, TELEFAX: (061) 181-022
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SIEMENS 

SOMATOM AR.T 
Ganzkorper-Computertomograph 

SIC 212 

CT 

���ll 



!:SANOLABOR 
Za��ddem 

Pri nas dobite vse za rentgeni 

KODAK O AGFA GEVAERT O POlAROID O 3M O PHILIPS 
0 GENERAL ELECTRIC O SIEMENS O TOSHIBA O HIT ACHI 
0 NICHOLAS O BYK GULDEN ° MAVIG ° CAWO 

• rentgenski filmi in kemikalije
• kontrastna sredstva
• rentgenska zaščitna sredstva
• rentgenski aparati, aparati za ultrazvočno diagnostiko,

stroji za avtomatsko razvijanje in druga oprema za rentgen

!:SANOLABOR 

Cigaletova 9, UUBUANA 
it 06 l l 33 - 23 l 
FAX: 06 l 325 - 395 



Navoban 
tropisetron 

,:v·-selektivni kompetitivni antagonist 5HT3 receptorjev 
za preventivo emeze, ki jo povzroči kemoterapija 

en

= 

- učinkovit v preprečevanju akutne in zapoznele 
slabosti in bruhanja 

en=_ ne povzroča sedacije in estrapiramidnih 
sopojavov 

en=_ na voljo v ampulah in kapsulah 

c:Jj-� - odmerek Navobana za vse bolnike je 
5 1ng dnevno 

(ff'_ cenovno najugodnejše zdravljenje 
s 5HT3 antagonisti 

Navoban 
tropisetron 

Novost iz proizvodnega programa SANDOZ 



ACCESS 

DTW-380A 

SSA-270A 

In Touch with Tomorrow 

TOSHIBA 

GLOBAL IMAGING MEDICAL SYSTEMS 

XPEED 

SXT-900A 

Toshiba Medica! Systems Europe 
Vaš partner v Sloveniji je: 
»MEVI« d.o.o. Ul. Kirbiševih 93
6220 4 MIKLAVŽ
Telefon: 062692 524, Fax: 062692 265

VAM NUDI: 

GCA-9300A/HG 

MGU-lOA 

Z ASTOPSTVO, PRODAJO, KONSIGNACIJO, 
UVOZ, SERVIS, SVETOVANJE 



KEMOFARMACIJA 

Lekarne, bolnišnice, zdravstveni domovi in 
veterinarske ustanove večino svojih 

nakupov opravijo pri nas. 
Uspeh našega poslovanja temelji na 
kakovostni ponudbi, ki pokriva vsa 

področja humane medicine in veterine, pa 
tudi na hitrem in natančnem odzivu na 

zahteve naših kupcev. 

KEMOFARMACIJA - VAŠ ZANESLJIVI DOBAVITELJ! 

I<: 
KEMOFARMACIJA 

Veletrgovino za oskrbo zdravstva, p. o. / 61001 Ljubljana, Cesta na Brda 100 
Telefon: 061 268-145 / Telex: 31334 KEMFAR / Telefax 271-362 



ALPS-ADRIA HEPATOBILIARY SCHOOL 

Ljubljana, SLOVENIA 

1
st 

POSTGRADUATE COURSE ON HEPATOBILIARY SURGERY
1

st
POSTGRADUATE COURSE ON HEPATOBILIARY MEDICINE

JULY 5 - 9, 1993 

Two courses, surgical and medical, will be held simultaneously with a number of sessions assembled. 
The aim of the courses is to expand practi.cal methological and rati.onal diagnostic knowledge as well as 

therapeutic approach to the most common diseases of the liver and biliary tract. 

Teaching will include lectures, seminars, case presentations and workshops. 

INVITED LECTURERS 

Bengmark S., Boeckl O., Czygan R., Ferenzi P., Krejs P., Mazziotti M., Paquet K.-J., Schaffner F., 
Scheele J., Schmid R., Welte W., Wiechel K.L., and others. 

SURGICAL COURSE 

Surgical anatomy of the liver, 
Detection of focal !iver lesions, 
Liver metastases, 
Liver resections, 
Liver trauma. 

DEADLINE 
FOR REGISTRATION 

May 15, 1993 

NUMBER OF 
PARTICIPANTS 

limited -
25 for surgery 50 for medicine! 
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VENUE 

University of Ljubljana, 
Faculty of Medicine, 
Ljubljana, Slovenia. 

LANGUAGE 

English 

MEDICINE COURSE 

Chronic hepatitis, 
Portal hypertension, 

Liver cirrhosis, 
Liver tumors, 

Gallstone disease, 
Jaundice. 

FEE 
-

course fee 950 US dollars 
lunch and farewell dinner included. 

MAILING ADDRESS 

UNIVERSITY MEDICAL CENTER 
Department of Gastroenterologic Surgery 

61000 Ljubljana, Zaloška 7 
SLOVENJA 

Tel.: +38 61 32 22 82 
Fax.: +38 61 31 60 96 
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The publication of the journal is subsidized by 

the Ministry of Science and Technology of the 

Republic Slovenia. 

CONTRIBUTIONS OF INSTITUTIONS: 

Inštitut za diagnostično in intervencijsko 

radiologijo, UKC Ljubljana 

Klinika za otorinolaringologijo in 

maksilofacialno kirurgijo, UKC Ljubljana 

Klinički zavod za dijagnostičku i interventno 

radiologijo, KBC Rebro, Zagreb 

Onkološki inštitut, Ljubljana 

Organizacijski odbor Desetog znanstvenog 

skopa Hrvatskog društva radiologa (Varaždin, 

1992) 
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lnstructions to authors 

The journal Radiology and Oncology publishcs ori­
ginal ·scientific papers, profcssional papcrs, rcview ar­
ticles, casc reports and varia (rcvicws, short communi­
cations, professional information, ect.) pertinent to 
diagnostic and interventional radiology, computerised 
tomography, magnctic resonance, nuclear medicine, 
radiotherapy, clinical and expcrimcntal oncology, ra­
diobiology, radiophysics and radiation protection. 

Submission of manuscript to Editorial Board implies 
that the papcr has not been published or submitted 
for publication elsewhcrc: the authors are responsible 
for ali statcments in their papers. Accepted articlcs 
bccomc the property of thc journal and thcrefore 
cannot bc published clsewhcre without written permis­
sion from the Editorial Board. 

Manuscripts writtcn in English should be sent to the 
Editorial Office: Radiology and Oncology, Institute of 
Oncology, Vrazov trg 4, '61000 Ljubljana, Slovenia; 
Phonc; +3861314970; Fax: +3861329 177. · 

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

Ali articles are subjcctcd to cditorial rcvicw and 
rcview by two indepcndent refcrecs selectcd by the 
Editorial Board. Manuscripts which do not comply 
with the technical requirements statcd herc will be 
rcturned to thc authors for correction before the 
rcview of the rcfcrces. Rcjected manuscripts are genc­
rally rcturned to authors, howevcr, the journal cannot 
bc hcld responsible for their loss. Thc Editorial Board 
rcscrvcs the right to rcquire from thc authors to make 
appropriatc changcs in the contcnt as wcll as gramma­
tical and stylistic corrections whcn nccessary. The 
cxpcnses of additional editorial work and requests for 
reprints will bc chargcd to the authors. 

General instructions: Type the manuscript double spa­
ced on one side with a 4 cm margin at the top and left 
hand side of the sheet. Write the paper in grammati­
cally and stylistically correct language. A void abbrevia­
tions unless previously explained. The technical <lata 
should confirm to thc 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 
scction 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 ali authors, ·
- a brief and spccific title avoiding abbreviations

and colloquialisms, 
- completc 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 
thcm with the most relevant <lata, 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 rclation to other already 
publishcd papcrs on the same subjects. Do not prescnt 
cxtensive reviews of the literature. 
Material and methods should providc enough informa­
tion ·to enable cxperimcnts to be repeated. 
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Visokoučinkovit, varen in preskušen oralni 
cefalosporinski antibiotik druge generacije 

J�I®

kapsule, suspenzija 

Spekter Taracefa zajema večino po Gramu pozitivnih in po Gramu 
negativnih mikroorganizmov. 

Odlikuje ga močno inhibicijsko delovanje na Haemophilus 
influenzae in druge povzročitelje dihalnih infekcij. 

Hrana bistveno ne moti absorpcije Taracefa. 

Taracef dobro prodira v tkiva in telesne tekočine, kjer hitro doseže 
terapevtične koncentracije. 

• Taracef zagotavlja uspešno zdravljenje dihalnih, urinarnih in kožnih
infekcij .

Varen in preskušen je tudi v pediatriji.

Bolniki ga odlično prenašajo.
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Podrobnejše informacije in literaturo dobite pri proizvajalcu. 
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