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Radiological presentation of pulmonary hamartomas 

Hrvojka Soljačic,1 Zlata Herceg2 and Zoran Slobodnjak3 

1 Clinic for Lung Diseases Jordanovac, Zagreb, Croatia, 2 Clinic for Lung Diseases 
Jordanovac, Zagreb, Croatia; Clinical Institute for Thoracic Radiology Clinic for Thoracic 

Surgery, 3 Clinic for Lung Diseases Jordanovac, Zagreb, Croatia 

A review of thirty-seven cases of pulmonary hamartomas, relatively rare benign tumors of the lung, 

is presented. In all cases hamartomas were discovered radiologically and confirmed cytologically 

and pathohistologically before and!or after surgery. The prevalence of hamartoma was established 

in male patients (males vs. females, 2:1) and in older age group. There were no sex and age related 

differences with respect to the size or location of tumor. 

Key words: lungs neoplasms-radiography; hamartoma; human 

Introduction 

Hamartomas are benign tumors of the lung. 

These tumors usually consist of all histologic 

elements that are present in normal mature 

pulmonal tissue. They are composed of hyaline, 

cartilage (sometimes with calcifications), lipo­

matous and fibrous tissue with cleft-like spaces 

lined with low columnar epithelium. The tumors 

are often surrounded by a layer of compressed 

alveolar tissue. 1 

The etiology of hamartomas is stili unknown. 

There are opinions that these tumors are conge­

nital by origin, or are a result of hyperplasia 

of normal structures with resultant tumor for­

mation. 

Pulmonary hamartomas are very rare, and 

most series in the literature involve small num-

Correspondence to: Hrvojka Soljačic, MD, Clinic for 

Lung Diseases Jordanovac, Jordanovac 104, 41000 
Zagreb, Croatia. 
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bers of patients seen over a period of years or 

decades. E. g., McDonald et al.2 found only 

20 cases in 7970 necropsies; Rubin and Berck­

man3 reported 28 cases in the total of 8000 

postmortem examinations; Blair and McElvein 

reported 25 patients with pulmonary hamar­

toma during 36-year period. The same authors 

also mentioned that in all English medica] lite­

rature up to 1963, a total od 200 hamartomas 

were reported. Toomes et al.5 reviewed 74 

cases in ten year period; Deodato et al.6 obser­

ved 11 cases of these pulmonary tumors during 

the last ten years; Hansen et al.7 diagnosed 89 

cases during 25 years. 

According to most previously citated authors, 

hamartoma in the lung occurs principally in the 

pulmonary parenchyma in the bronchi or epi­

pleurally. 8 

The majority of hamartomas are asymptoma­

tic and are found incidentally on chest X-ray 

examination, with typical coin lesion appearan­

ce. These are typical solitary pulmonary nodules 
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that appear like a single opacity in the Jung on 

radiography, with margins that are distinct 

enough to permit the measurement of diameter. 

The main problem is to distinguish hamarto­

mas from other coin Iesions of the Jung, spe­

cially those of malignant origin. Recently, the 

rapid progress of radiological diagnosis by trans­

thoracic needle-biopsy has improved the possi­

bility of correct diagnosis of hamartoma.7• 9 

This is of great help to a surgeon. Namely, 

even where a Jung nodule has been identified 

as a hamartoma, surgery is the treatment of 

choice far two reasons: Firstly, because of the 

possibility of nodular growth,8 and secondly,

because of possible, although rare, malignant 

alteration.10• 11 

The purpose of this study was to point out 

the diagnostic value of hamartoma detection by 

radiological methods, as well as the possibility 
of diagnostic verification by percutaneous 

needle biopsies. Major characteristics of hamar­

tomas are also presented. 

Material and methods 

The medica! records and radiographs of ali 

patients with pulmonary hamartomas, diagno-

. sed at the Clinic far Lung Diseases Jordanovac 

from the beginning of 1983 to the end of 1992, 

were reviewied. There were in tata! thirty-seven 

of those patients, with age range from 18 do 

68 years. 

Diagnosis of hamartoma was based on radio­

logic examinations. Ali patients were submitted 

to radiography in two projections and to tomo­

graphy of the lungs, both in upright position. 

Special attention was paid to the form, size, 

localization and structure of the tumor, as well 

as to its relation to the surrounding structures. 

By means of radiography in two projections it 

was possible to establish the form, size and 

localization of the tumor. In addition, the con­

tours of the tumor in contrast to the surround­

ing structures as well as the shape of the tumor 

were presented by tomography. 

In our own series, ali hamartomas were dis­

tinctly delineated from the surrounding structu­

res. Owing to the distinct border of the hamar-

tomas in relation to its surrounding structures, 

primary pulmonal neoplasmas can be excluded. 

However, this remarkable property stili allows 

far some other lesions, such as tuberculomas, 

echinococcal cysts, metastatic tumors and some 

other benign tumors in differential diagnosis. 

The calcifications within tumors, which were 

found in some of our cases were centrally 

Iocated. This localization does not imply the 

precise diagnosis of hamartoma, but significant­

ly differs from irregularly arranged crumbly 

calcifications that are usually found within tu­

berculomas. 

Therefore, after determining the precise loca­

lization of a solid, well circumscribed coin Iesion 

with or without central calcification, the percu­

taneous needle biopsy was performed to esta­

blish a precise diagnosis of hamartoma. 

Al patients were operated and the post­

operative pathohistological examinations of re­
section specimens were done. 

Results are presented as mean ± s.e.m. 

Results 

Pulmonary hamartomas were found in 24 

( 65 % ) male ( age range 21-65), and 13 (35 % ) 

female (age range 18-68) patients. 

As evident from Figure 1, hamartomas are 

more common in males and in older age groups. 

The location and the size of hamartomas 

were identified on the basis of chest X-ray 

images. The majority of our patients' tumors 

were located in the pulmonary parenchyma, 

with no predilection far any one lobe. There 

were 9 hamartomas located in the right upper 

.. 

i'Zl o
'i' o' 

Figure l. Age and sex distribution of pulmonary 

hamartomas in 37 patients. 
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lobe. 2 in the right middle lobe, 9 in the right 
lower lobe, 7 in the left upper lobe, 9 in the 
left lowcr lobe. ancl in one patient hamartoma 
wus s1jread in the right upper and the right 
middle lohes. 

Figure 2. A PA chest view. Hamartoma of the right 
lung. (Arrow) 

Figure 3. A lateral tomographic view. The same case 
as in Figure 2. 

On X-ray films, a hamartoma is usually ima­
ged as a sharply demarcated coin lesion of 
ovoid shape (Figure 2 and 3). 

In hamartomas with non-homogeneous struc­
ture calcifications are characteristic (Figure 4 
and 5). 

Figure 4. A PA chest view. Hamartoma of the upper 
left lobe. 

Figure S. A lateral tomographic view. The same case 
as in Figure 4. Note a characteristic calcification in 
hamartoma. (Arrow) 
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Of two diameters, transverse diameter was 

taken into account, as is usual in literature. 

From the results shown on Table 1, there 

was no correlation between the size of tumor 

and patients' age. 

Table l. The size (x ± s.e.m.) of pulmonary hamarto­
mas in 37 patients in relation to age. 

Age 

up to 19 
20-29 
30-39
40-49
50-59
60-69

No. of patients 

2 (5.40%) 
3 (8.11 %) 
3 (8.11 %) 
7 (18.92 %) 

17(45.95%) 
5 (13.51 %) 

Tumor diameter (mm) 

51.00±31.00 
22.66±4.81 
16.67±3.28 
21.14±2.17 
25.05±3.41 
26.60±9.62 

As shown on Table 2, the most hamartomas 

were 10-29 mm in diameter. 

The vast majority of hamartomas were remo­

ved by enucleation, and only in two cases 

lobectomies were done. 

Discussion 

In our own series pulmonary hamartomas were 

mainly diagnosed in patients between the fourth 

and seventh decades (Figure 1). These data are 

in accordance with many others.6•
7 · 12 As in our 

study, only few cases were reported in younger 

persons. 13 A greater prevalence in male patients 

shown in our material (males vs. females, 2: 1) 

was also reported by others,4• 
7· 14 with a varia­

tion in preponderance from 2 : 1 to 3 : l. It is 

not known whether this difference is real or 

due to a higher frequency of pulmonary diseases 

in males, with a discovery of hamartoma being 

incidental.7 The usual size of hamartomas ran­

ged between 20 and 40mm,6• 7 rarely exceeding

100 mm.6
• 

8 According to our data, the smallest 

lesion was 3 mm, the largest 82 mm, while the 

most usual size was about 10-30mm (Table 2). 

Although benign, hamartomas may grow,8 

but the growth of tumor is usually slow. Hansen 

et al.7 recorded growth in 48 % of follow up

cases. 

Although in our cases a correlation between 

the age and size of tumor was not recorded 

(Table 1), a positive correlation between these 

two parameters has been shown by Hansen et 

al.7 

Studying some differences between benign 

and malign lesions of the lung, Zwirewitz et 

al.9 reported that the mean diameter of malig­

nant lesions is usually significantly greater than 

that of benign nodules. So, large cell carcino­

mas showed the greatest overall mean size 

(57 mm ± 23) and hamartomas the smallest 

(17mm ± 11). 

Localization of tumor in our patients mainly 

in pulmonary parenchyma corresponds to that 

observed by severa) authors.5
•

7· 15 While Too­

mes et al.5 mentioned that the right upper lobe

was the most frequent site of involvement, in 

our patients hamartomas were seen in all parts 

of the Jung, with no predilection for any lobe. 

The asymptomatic nature of these tumors, as 

registered in our patients, was not surprising 

because - owing to their localization and size 

- they could rarely produce a compression of

vita! structures to give any symptoms.

The preoperative differentiation of hamarto­

mas from the nodules of malignant origin is an 

important task for a radiologist. The rapid 

progress of radiological diagnosis in combina­

tion with transthoracic needle biopsy has impro­

ved the possibility of proper diagnosis of hamar­

toma.7· 16 In the past decades thoracic needle 

aspiration biopsy, as a specific and highly sen­

sitive procedure, has been considered a method 

of choice for confirming the diagnosis of hamar­

toma. The accuracy of this method according 

to Hansen et al.7 was 85 percent, while in our 

own material it was about 80 percent in patients 

with peripheral localization of hamartoma. As 

Table 2. The incidence of pulmonary hamartoma according to tumor size. 

Transverse 
diameter 0-9 10-19 20-29 30-39 40-49 50-59 60 or more 

(mm) 

No. of patients 1 15 11 6 o 2 2 
% 2.69 40.54 29.73 16.22 o 5.41 5.41 
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mentioned above, the diagnosis of hamartoma 

in ali our cases was proved by postoperative 

histological analysis. 

A precise preoperative radiological diagnosis 

with microscopic verification enables the sur­

geon to choose an adequate type of resection. 

If the tumor is well circumscribed, the surgeon 

will attempt to use local resection or excision. 

This approach was mainly used in our patients. 

However, if that was not the case, the method 

of choice would be lobectomy (Figure 4 and 5). 

According to some opinions, hamartoma, al­

though benign tumor, must be operated 

immediately after radiologist's diagnosis to re­

duce tirne delay and diagnostic errors to mini­

mum .17 Another reason is to minimize the 

possibility of tumor growth or its malignant 

alteration. 5• 10• 18 

On the contrary, according to Hansen et al., 7 

since most hamartoma can be diagnosed radio­

logically with high accuracy, surgery is required 

only in the cases of continuous expansion of 

the tumor, pulmonary symptoms and when 

malignancy cannot be excluded. If no tumor 

growth has been observed, surgical treatment 

of hamartoma is not necessary, although there 

is a need for continuous follow up of those 

patients. 
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Sld�"'-'effett8 alid tornplicntions of percutaneous tr.nnslum1md 
angioplasty of the subclavian artery� Analysis of 55 cases 

Andrija Hebrang� 1 Josip Maškovir, 2 Ivan Otinkovic 1 

1 Cliuical /-losf)itnl ,,Mc/·/rnr«, Zhgrl?h, O·oatia
2 Cliuical /-lvspital Split, 5iplit, Croatia 

j i/1 ,1 /'1/,1/ 1/1/1·/r•', 

The complications {//fll side-cffet'ls vj" perc't//1111t!tJi1.hra/i.1•/i11/1hl11l m1gipla.'ll,Y ( /?TA) of th� su/Jclaviu11 
artery are presented. /11 thc g1·011J1 of' 55 pali'e11tN· 46 '(t'i3.6 %) /u{(/ .1·teno.vi,t a,ul 1ti11e (16.4 '¾J) had 
lhe obliteratio11 of the .rnhclavian arte,y. 7'1111 /){(ffw/ogicu/ changes were C'c\"/(//1/ished by clinical 
elami11a1io11 and a11giography of' thc' s11;n-actUrtt1I i1e,\·,1'e/,v. The 1mtie111,1· ,vere 38-68 )'l!llr.\· oh/ (111ea11 
dge 57 years). The jirst grouJJ cOirlfJf'i.\'ing 30 /?atie11t.'I did not ret·eive hep11ri11, while the other 25 
pa/ienls receil'ed 5.000 1111it.1· of heparin hy c'dlhi!ti!r im111ediutely before dilatation. The procedure 
wa.1· .(·iiccess/ii/ in 48 ou/ of' 55 /Hllients (87.3 %). The complications and side-effects were regis1ered 
'ii1 'i'J prltienls (30.9%). Among the most common were: transient thoracic pain (6 patients, 10.CJ"lo), 
,,.;;1sito1/ ischemia of' the .finger.,· in 3 (5.5 %), and one groin hematoma (1.8 %). The symptoms 
of' tra11sitory vertebrohasilar i11sujfitie11cy were registered in seven patients (12.8 %), in four of them 
vel'llgo and in three headache. There were no signifficant differences in the number of complications 
bet1veen the gro11p treated with heparin (7 patients, 28 %) and the group without heparin treatment 

'(!O patien,ts, 33,4%). We cnnclude tha1 the complications and sideeffects of PTA of the subclavian 
artery are less common then in the operative treatment, and point out PTA as the method of choice 
in tire trcatment of the .1·11bcla11ian artery stenosis or obliteration. The use of heparin does not influence 
lhe incidence of complications. 

Key wonls: Subclavian artery; angioplasty, PTA; complications, balloon - adverse effects; heparin

usc 

Introduction 

Percutaneous transluminal angioplasty (PT A) 

of the subclavian artery is established as a 

Correspondence to: Prof. Andrija Hebrang, MD, 
PhD, Department of Radiology, Clinical Hospital 
»Merkur«, Zajčeva 19, 41000 Zagreb, Croatia.

UDC: 616.134--007.271-089 

method of choice for the treatment of stenoses 

proximal or distal to the origin of the vertebral 

artery. Among other authors, we have reported 

on very good long-term results during a period 

of 6 to 48 months in 52 patients. 1 Until now, 

many details about the technique have been 

published.2
-4 Meanwhile, the risk of complica­

tions during the dilating of stenoses near the 



Pe)·cU·r'l!IHeou.\ ·  lr11)1.,/ui1i/Ht!i tuigivp/a.l'/)1 nf lhe su/Jcf1ll'ia11 arlery 11 

\' ' 
Ol"i)iil\ •tlf llie,.Verh:bnll (ll·bcl,y �xl�t�. 1Altlurngii 
the p1ubl�l'r\1 (-)f ci'-cls!ling ,ihe til•igi11 ,of the ve1·tt?­
b1·.il a1·M'y 1 -by ,1 I.M(lool"\, �,1th'€-te1· IH\s· · b0e11 
dest:1·,ililutl,' th€11v1J1t12bt,�I ,11-t€1·y c,111 ht: olilst1·Lll;:­
ted .a11d ,H�/€ �yI11�pt1Jl'liii �r.vei-tebrtlbuailn,1; it1SLtf­
fid@oy ctm npp,u1i-.. Ahm, thti:-dtlototim1 of 
prox11mily 1!;it-.xl �)lll4llt>c�,,CU11 \-it) 'l�i� S(i)Ultlt! ,()f 
distal �mbol��m • .iuoluding 1th� elt\l1Cllls111,of t,he 
brain tl11tiugh i\11:lt·tetwul t11·teI'y", -riiere t11·e ,i;o 
analyseli of' comµlict\itions .i11 gt·eot l'lltt,ili'S 11�1iJ0t·­
ted in the lit�1-utute, Ht)re we,prcrnetit nli amnJy­
sis of the 1,id,f etfo\11� m1d, can;plit\1tiot1:i-,1t1ftet' 
PTA of the subelavitm ai-tei-y in 55 pntie11ts, 

1, it :,p,1 nt I)• 

Materi11I nnd methods 
1 ,

1 \. " l \ l 

For this study we n11tdy,e�PP'P�1 CDf subola,vian 
artery in 55 patients, 1perfo.nned,i,1� t��o ltliffure:tat 
centers. In ali cases the s,u���. indi�)atiou:;, touh• 
nique and follow-up proµedure 1';.iqre, use�,- The 
patients were 38-68 years okl (mean age, �7 
years). 1 , . , , , ·. · li 

The indication for P'f;A. ;w�1s. stenosis pf.th-0 
subclavian artery in 46 pu.tients,(183.6%), i111d 
an occlusion in nine putients (16.4.%). The 
main symptom registered before treatment w.as 
brachial ischemia in ali .patien:ts. Tl�ilfty· nine 
patients (70.9 % ) had symptoms of the. verne­
brobasilar insufficiency like di;;tziness, ,ataxia, 
blurred vision or a combinat.ion of these 1 sym­
ptoms. Clinical investigatiorn;1 included ,blood 
pressure measurement ,on, both ar-ius, Doppler 
sonography and/or osci).()gJ"i,lfhY. iP.s ,1 ,Jqfinit�ve 
diagnostic method angiw;\rpph'{ of :lJ1� ,si1praaor-· 
tic vessel was perfo.1iljll,t;:�. · r/w :p,1\iWJ,lis ,w<tr,e 
examined by convent,it)H\�I, � rnn�f�111or,1l ,,\1Jginr1 
graphy or by transb.p11.:J1ic1l:1),S.4'. lnhti,-dly. illl 

aortic arch angiognipl�y Wi-1/'1 1 l]latk [() c:;i;1blish 
the location of steno,sis. 1\fter :l'lc st01J1i',i� 11\id"

• '. ' 1 l 1� ! ! '., 1 1 ' \ l 1 ,.1 ,dbeen presented, selectJVt' \t11c ,�sol hoth c;1rot1�l 
d b I . 'c\ ' ,'·• '!" ''l'I ·1·/ ''.an verte ra artenes IVL'1c ca1-r1ec 0L1 . 1c 

• • • 1 1h;- ! L'I 11\'', ·\. I', 1' j a1m of selective ang10grnph1c st(1d1cs w;is to 
h - . 1 . ,, 1-,1->11.,11 ·'/l''li11i,- .,,"'present t e mtracrama ClfCU atmn an 1e ro e 

of a stenosed subclavian art'c1\r'id'h/·ili/i 1 \r\ 1igf 1 

- A - h I h .. ,\.._·,,1J- 1i11 11(·1,,r·i1t1on. cceptmg t e ru e t at un v t 1c vcrtc )r;i 

artery should not be obliter,ltdl�' \1�·• .i · h}1 i'l'�11i1'i\'" 
. . i'. ! :1, i.i,!_ 1;1catheter, one patlent w1th stenosts of 1 h,� subcl;1-

via1� at·tMy ot ni'lt11' iv1,mellt':11 tnigln t1ncl ol1lite-
1;ttUiIDrli df th�, cb1H1'mlt1ternl vd1·tebr1t1· ahe1·1 were 
e1'cluded tro111 fu1·NwI· pt·o�durn, '1-n tht tllrnly­
z�ll group, •thc 9ttl11Clflis of thl'l �L1b\llavian ortei-y 
W,ls IOt;ated p1·oxlm11lly tCl thc origin of 1he 

, vet·t�l�ntl 111·teI·y ind27 pntients ( 49, l % ), CHLJ�il\g 
th€ �ubclnvian '!;tcal, sy1;tlrn1t1e with r'etrdg1'Htle 
hlood flow in th.: il[l�ilt1te1·al vertcbtal attcry. 
St1vno�es1 in ll110N1c1· l 9 ptltient� (:\4.5 % ) wete 

.locuted1 distally to thcl origii'1 of the vettebtul 
tll'tery . .l'{etrograde' verr�bral, flow was fouild in 
1111 11ine p,lticnt with obliteration of the subcla­
vi�n a11tery, · 
· · Wic •utielt tl1e PT A techhique destribed in thc
,litoruttlre,q.-1 111 52 our of'.'i5 patie-nt tlie t1·,1hs­
liemorul ,lppr(Jhdi was pe·,lformcd. In three pu•
tien!s with �cduded •femoral arteries PT A \Vas
l.!ondtwted via1 thc uxi!lury atrery. Ahei- pas:;ing
-the stenC-lsis or occlusion with ·a 160-centimeter
long qui'de wire', the-b11l10011 carheter was intro­
duced: The witlth of.ilhe balloon,· rn11ged bet­
,,voen .8 and 1U 1n1illimetcrn, depencli11g on the
diameter,of the non-affected part of the subcla•
vian artury. The lehgth of the bnlloon was1 <2• to
tl,!Q;entimeters an'd the pressure of 5 to :711alntp�s0 

pheres wa� used. A l60•centimeter c/tti'de 'wrte
)Nas·l<dt in 1the angioplasty 'catheter du:r,ing1the
proeedure te> prevenr the balloon frorrldnoo­
vingi•Tlie first gro'up of 30 patients dicl not

1,\ 1 receive heparin. The othcr 25 patients were
given ,S:000 units of Ht!ptirin throught angi6i'>l°,�-

1 1, 1 
�ty catheter»b€fore clilatation. Aftel'· clilatation
J')rncedurel and1 balloon emptying, Hle cathet�r
was withd'rHwnland followaup ane.iC1gt-\iphy per-� 

1 
l�•ll'.lilli:d1.,·/\llls•i·d'-·-cfT,·, l:, ,md ut11iq,U1 t1lin11'. 1\,·1,· 
rcgi,lcr,;d duri,'1µ. 2-1 11,>111·. ,ili1·1 111nced111<· 

Rc�ult� 
1 1 

" 

1 ,· li!li<."' 1 
,; ', 

'' 

Technical �uccc�,, i1rn,11c·Jiatd�1 -.,hr ! 'j'>11 1l 1cuure 
'\ '' 1,_·..._J:1!111 ll 1! \ ,r• 

w,as estahlishcd hy lt1llo_w-1i1t• 11r1_1•.11)graphy and 
1'\ j\ 1 1· (\1- '1•l!l 1 11 1• 

hy lhc 11JL'Jsure11w11t ol, h!o,.1J pressure on the 
a\ltcicd-�iJ� ,111;/ ;111

1 '11::: contralateral hand. A
hi/;;;a' I p��'�u)� g�adient between both arms 

! l !'d, '! ,{ ti 
LI '11? , 1 u % was considered as a good res uit.
Thc 'tollow up angiography of successfully dila­
ted arteries immediately after the dilatation 
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Figure la. Significant stenosis of the left subclavin 
artery proximal to the vertebral origin. 

showed the normal lumen or the remaining 

narrowing not greater tban 30 % of the lumen 

(Figure la, b). Using these criteria, we found 

satisfactory technical result in 43 out of 46 

patients with stenosed (93.5 % ) and in five out 

of nine patients with occluded subclavian arte­

ries (55.6%). 

Side-effects and complications in the exami­

ned group were registered in 17 out of 55 

patients (30.9 % ). Seven out of seventeen side-

Figure lb. After PTA normal lumen of the subclavian 
artery is presented. 

effects and complications occurred in the pa­

tients treated with heparin and ten in the pa­

tients without this treatment (Table 1). 

Severa! different side-effects and complica­

tions are presented in our results. Local pain 

in the site of stenosis during dilatation occurred 

in six patients (10.9 % ). The pain was of short 

duration and did not require therapy. A transi­

tory headache and vertigo occurred in three 

and four patients, respectively. The distal brac-

Table l. Types and number of side-effects and complications in heparin treated and untreated groups during 
PT A of the subclavian artery. 

Heparin treated Heparin untreated 
Side-effects & (25 patients) (30 patients) Tota! 
complications N % N % N % 

Thoracic pain 2 8.0% 4 13.3% 6 10.9% 
Headache 1 4.0% 2 6.7% 3 5.5% 
Vertigo 2 8.0% 2 6.7% 4 7.3% 
Hand Ischemia 1 4.0% 2 6.7% 3 5.5% 
Groin Hematoma 1 4.0% o l 1.8% 

Tota! 7 28.0% 10 33.4% 17 30.9% 
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hial ischemia in three of our cases appeared as 
transitory pain in the fingers ( duration half to 
one hour). The pain disappeared without treat­
ment. One groin hematoma was registered 24 
hours after treatment in a patient who received 
heparin during PTA procedure. The hematoma 
had eight centimeters in diameter. After sym­
ptomatic therapy, hematoma disappeared in 
ten days. In total, 17 out of 55 patients showed 
one of the side effects or complications ali of 
which were transitory. Taking in to account ali 
compolications, there were no significant diffe­
rences between the heparin-treated and untrea­
ted groups of patients (p< 0.001). 

Discussion 

PT A of the subclavian artery is a well establis­
hed procedure which carries a low risk of 
complications in comparison with surgery. 6-S 

The incidence of complications during and after 
surgical treatment of subclavian stenosis inclu­
des pneumothorax, thrombosis, chylothorax, 
pleural effusion or infection in 23 % of pa­
tients. 9 In the recent history the complications 
of PTA has not been clearly defined. For a 
long time the radiologists have been hesitant to 
use PTA to treat the great supraaortal arteries 
for the fear of possible embolisation of the 
brain and cerebral ischemia during balloon in­
flation.3·4 Especially the risk associated with 
the treatment of Jesions proximal to the verte­
bral artery origin has been pointed out. Ip the 
beginning indications for PTA included stenoses 
of the subclavian artery located distally to the 
vertebral artery, or stenoses in patients with 
reverse blood flow in the vertebral artery, which 
prevents distal vertebral embolisation. Later 
reports indicated that after PT A of the subcla­
vian stenosis antegrade flow in vertebral artery 
is delayed for severa! seconds to severa! minu­
tes, which functions as a protective mechanism 
against distal embolisation in proximal situated 
subclavian stenoses. 10 The next problem was 
transitory occlusion of the vertebral artery du­
ring balloon inflation. Vitek showed that such 
occlusion had no influence on the vertebral 
circulation. 5 

Our results show three kinds of complica­
tions. The first one, transitory thoracic pain in 
the dilatation site is well known during the 
treatment of other arteries. The second group 
of complications included headache and vertigo 
as the sings of transitory vertebrobasilar ische­
mia. These symptoms occurred in seven pa­
tients, and ali of them had stenoses near the 
vertebral origin. Probably, the symptoms were 
caused by the inflated balloon over the verte­
bral origin during the procedure. Although the 
symptoms of vertebrobasilar insufficiency were 
transient, we emphasize the importance of an­
giographic analysis of ali supraaortal vessels 
before therapeutic angioplasty. The obliteration 
of the opposite vertebral artery may cause 
significant vertebral ischemia due to temporary 
occlusion of the only vertebral artery. The 
possible damage of the plaque near the verte­
bral origin, or rupture of the wessel, must be 
avoided by the long guide sited deeply in the 
axilar artery during the dilatation procedure 
(Figure 2). 

The third group of complications included 
distal ischemia of the fingers and groin hemato­
ma. The general opinion is that the embolisa­
tion of distal arteries can be avoided using a 
systemic heparinisation. On the other hand, 
heparin can cause a higher incidence of groin 
hematoma. Taking into account the possible 
risks of systemic anticoagulation, especially in 
patients with !iver disease and thrombocytope-

Figure 2. During catheterisation a long safety quide 

is introduced deeply into the axillary aftery. 
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nir, 11 some <1uthors did not use hep.m-in.4• 1
2 

Our results show no diffl'lrencf:l \:1etWP!:ll1 the 
grou.p · of 1 heparin tre;:1ted <1nd tlw group �{
�1ntr6<1ted' potients. Tile only side-effec� rela�ed 
to 'the 4sd of hepm-i11 w�s <1 case o� �r9�n 
hern<1torn<1. 
' {n counclusion, we sugges.t .fTA ot ��e ��-�­

cl;:1vi;:1ri . 4ftery <1s <1 met\10,\:l of c�w,\c� for �J;ie 
tre'rtffi�llt Of stenos.es \�,�ateQ r,rox\ma\jy, OJ 
c\ist�l1y fo the origin of tpe vertebrn\ artery. 

recc1use of tbe transjtory sigqs of the vertebr()­
frsi\er insuffi�/ency, the cir�ul�tiqp il� <1\l s�­
pr�4'ortal arteries h<1s to be an�!Y��tj p,�fore 
<1ngiop!asty. We did l)Ot pave il/1Y p�tieqt� :-vjfh 
steooses located in the orig/p of the veffeqrat 
artery, b1,1t s,01n.e quth9rs shqwed t11at tlw· fr�c­
t.ure of th,e pJaqt,1,e jn tpqt site /IlqY C���� me 
ob)iteration of the yertebral art,ery . 13 finaifr, 
accwding ,to our 1esults, ,the �.e:veri.ty qr in.ci­
dence of complic<1ti()ns in the gT'Nf? of q,ep,af/TT 
treated and the g�oup of \W9'.e\l;te,q p11tiel),ts ar,e
the same. 
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Scimitar syndrome and partial venous injlow to the azygos, vein are \/ery, rarf fr/fiif1Jrr,n(lti9,n.� 9{ 
pulmonary venous retum. Beside the anomalous pulmonary venous_ drainagf 19, lhe irffriar yefl(? 
cava, other associated developmental anomalies of the lungs and pulmonary cirrnlr,(iP� pjieff C(?ff 
be seen. The most frequent are the hypoplasia of the right pulmonary artery, (?qffp.rm(?l Pltllt/P/1/lrY 
lobation and bronchial distribution, and altered pulmonary architecture. The d/r,gn9,s/�· pf the scimi/cfr ' ' 

'{" ' 

syndrome is made by the help of chest x-ray, CT scanning and catheteris.ati9,l(I, (in(!, 4/�i/({l S?fq(r(lc(i9,q 
angiography. 

Key words: scimitar syndrome; pulmonary veins; azygos vein 

lntroduction 

Scimitar syndrome is a very rare congenital 
malformation of the pulmonary venous return 
to inferior vena cava. 

Scimitar syndrome appears very rarely as an 
isolated pulmonary malformation. The most 
frequent associated anomalies are: hypoplasia 
of the right pulmonary artery, anomalous pul­
monary lobation, alteration of the pulmonary 
structure and anomalies of the tracheobronchial 
system. Beside the anomalous drainage of the 
right pulmonary vein to the inferior v. cava, 
other variants of the pulmonary venous drai­
nage can be seen. 1

• 
2 
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bolnica Zagreb, Department of Rad,iolpgy, ;\leja izvi­
clača bb, 41000 Zagreb, Croatia. 
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The anomaly \� r�i1-1\<1rly detec(ed 01,1 patieqt 
examination fqr ao,Q!he1 cavse, or during a 
systemic e;ii:a1pjn;,1tiqp. Tp,e patients have none 
or very few c),ii;i�c�l syi,nJW;>ms. 1

-4 

During tpe e�wnin�t,ion the mentioned ano­
maly coulg b,e st;1spected after careful inspection 
of chest -'\-\-�� an, q the completion of clinical 
and laboraJoi;y results. 

The CT sc;anning of the chest is very helpful 
in comple�iog the work-up. A defioitive diagno­
sis and tl;le most useful clinical information are 
obtained by means of digital subtraction angio­
graphy and catheterisatioo with blood gas ana­
lysis. 

Case report 

A 31-year old male was admitted to hospital 
for pains in the stomach, retrosternal opprts-
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Figure l. Anomalous venous drainage of the right 
lung (arrows). 

sion and tachyarrhythmia until now healthy. 

The disturbances began with generalized weak­

ness, retrosternal sensations, feeling of sickness, 

and pains in the epigastric region. 

Cardiac techyarrhythmia is objectivised. 

The laboratory findings were normal. 

ECG: Atrial fibrillation with absolute arrhyt­

hmia 137 BMP, incomplete right fascicular 

block. 

OL.lfiB, 

.-fMOlo-. 

Figure 2. DSA of the pulmonary artery. Hypoplasia 
of the right pulmonary artery and irregular intrapulmo­
nary arborisation. 

After intravenous administration of 280 mg 

of Propafenon (Rytmonorm) a stabile conver­

sion to sinus rhythm is achieved. 

Chest x-ray: Asymmetrical chest due to smal­

ler right side and with narrowing of the interco­

stal spaces of the same side. The right hilus is 

smaller. The pulmonary vascular ramification is 

rarified and irregular in the lower half of the 

right lung. A vascular shadow originating in the 

middle pulmonary field on the right side direc­

ted medially and distally reaches the diaphragm. 

Normal finding in the left lung. The configura­

tion of the heart and aorta is also normal 

(Figure 1). 

Cardiac echosonography: Normal valvular 

configuration, and right pulmonary regurgita­

tion. The contractility and thickness of the 

myocard and the measures of cardiac cavities 

were normal. Paracardially on the right, a vas­

cular structure was identified, indicative of a 

possible pathological communication. 

No signs of possible intracardial shunt. 

DSA: By means of digital subtraction angio­

graphy the pulmonary artery is visualized inclu­

ding its tributaries with normal arborisation on 

the left. Right pulmonary artery hypoplasia is 

found with a few irregular intrapulmonary tribu­

taries, with accentuation in the proximal part 

(Figure 2). 

In the venous phase on the left, a normal 

pulmonary vein inflow into the left atrium is 

seen. On the right side a wide abnormal vein 

draining the middle and inferior lung portions 

into subdiaphragmatic part on the inferior v. 

cava is seen (Figure 3). 

CT: An altered pulmonary structure and an 

abnormal pulmonary lobation are found on the 

right. The right hilum is small in size. An 

anomalous pulmonary venous inflow into azy­

gos vein is seen on the right side. 

A wide anomalous pulmonary veins is seen 

passing between upper and lower pulmonary 

lobe extrapleuraly, and is directed medially to 

the inferior v. cava. The structure of the leaf 

lung is normal (Figure 4). 

Right cardiac catheterisation: The pressures 

in the pulmonary circulaare within normal li­

mits. 
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Figure 3. DSA of the Jung - venous phase - Anoma­
lous pulmonary venous drainage into the inferior v. 
cava (arrow). 

Oxymetry: Elevation of the blood oxygen 

saturation in the inferior v. cava of 1,56 vol % 

which persists, although slightly decreased, in 

the right ventricle and atrium and in the pulmo­

naty artery. Systemic blood volume per minute 

was 8,600 L, pulmonary blood per minute was 

13.5 L - a surplus of 4.9 L of blood per minute 

can be deduced, i. e. a relation of 1.5 + 1 in 

benefit to pulmonary v. systemic circulation is 

established. 

Figure 4. CT scan showing an anoinalous vein (long 
arrow) and an anomalous vein draining into v. azygos 
(short arrow). 

Discussion 

Scimitar syndrome is a congenital anornaly of 

the pulmonary venous circulation in which an 

anornalous pulmonary vein drains to tbe inferior 

caval vein below the diaphragrn. 

This malformation is accompanied by right 

pulrnonary arterial hypoplasia including its in­

trapulmonary tributaries, with anornalous pul­

monary structure and lobation, including the 

alterations of bronchial arborisation. 1-7 
In our

case, we found scimitar syndrorne associated 

with abnormal venous drainage of the right 

upper pulrnonary lobe into the azygos vein. 

The lower pulmonary lobe is drained into the 

inferior v. cava. This anornaly features 0.4-

0.7 % of ali congenital heart anomalies.1-3

The anornaly is usually discovered inciden­

tally on routine chest x-rays; in patients with 

dyspnoic symptomatology it is discovered du­

ring diagnostic work-up. 

Definitive diagnosis is estabilished by means 

of chest x-ray and CT. An angiographic exami­

nation with presentation of thoracic arteries 

and veins with a typical finding of right pulmo­

nary artery hypoplasia also including its tributa­

ries, and the presentation of an anomalous vein 

definitely confirms the diagnosis. 

Surgical correction of this anomaly which 

corresponds to an ASD with left-to-right shunt 

is usually not neccessary. In case of more 

prominent shunting, the anomalous vein is sur­

gicaly implanted in the left atrium. 

In our case, the consulting heart surgeon 

declined the neccessity of surgical correction of 

the anomaly, and suggested further periodical 

follow-up examinations. Surgical correction 

should be reestimated in the case of worsenned 

findings. 
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Ultrasonogram of gallbladder perf oration 

Nikola Ivaniš, Ivica Kraus, Mira Sever-Prebili<\ Nada Brnčic-Dabo, Relja Peric, 
Aleksandar Včev 
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During the hospitalization of a Jemale patient suffering from acute calculous cholecystitis the diagnosis 

of gallbladder perforation had been established. The perforation was suspected on the basis of 

clinical observation and laboratory tests, and the diagnosis established by conventional ultrasound 

examination. Emergency surgery confirmed the diagnosis of gallbladder perforation. Eight days after 

surgery, the patient was discharged from the hospital. Six months later, she was found to be symptom 

free. The conventional ultrasound proved to be an excellent method for following the course of 

severe acute calculous cholecystitis, which also enables early diagnosis of perforation. "Hale sign" 

in the gallbladder wall is important sign of perforation. 

Key words: cholelithiasis - complications; gallbladder-ultrasonography; perforation; gallbladder 

perforation-gallstone-ultrasonic "hole sign" 

lntroduction 

Acute and chronic cholecystitis are distinguish­

able both clinically and by the use of ultrasono­

graphy. 

Acute cholecystitis is a disease of middle-aged 

and elderly individuals. Obese persons and dia­

betics are especially prone to contract the disea­

se. It is a disease of very frequent occurrence, 

and under certain conditions and accompanied 

by the risk factors of lithogenesis it is on the 

increase, so that today it represents 10 % of ali 

gallbladder diseases. In 90 % of the patients it 

occurs in connection and as a consequence of 

gallstones, only in whereas 10 % of the patients 

the inflammation is not associated with gall­

stones. 
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Chronic cholecystitis is etiologically (in more 

than 60% of the patients) most frequently 

associated with gallstones. It only seldom occurs 

as a progression of the acute into the chronic 

form. A frequent cause of the acalculous form 

of chronic inflammation is sepsis, cholesterolosis, 

adenomyomatosis and congenital anomaly of the 

gallbladder. 

The sonographic signs of acute cholecystitis 

are: sonographic Murphy's sign, thickened gall­

bladder wall, and intraluminal echoes. Other 

signs, although less dependable, are: distended 

gallbladder, sonolucency of the wall, and irregu­

larities of the outer margin of the gallbladder. 

The calculous cholecystitis is characterized, 

besides other ultrasound signs, by solitary or 

multiple stones with an acoustic shadow, for­

ming - with other changes - the characteristic 

WES trias (wall, echo, shadow). 1 
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An important ultrasonographic sign of the 
gallbladder perforation is the pericholecystic 
fluid accumulation.2

·
7 This finding, bowever, is 

not specific.3
·

5 In recent times the so-called 
"bole sign" in the gallbadder wall of tbe patient 
with gallbladder perforation has been descri­
bed. 8· 9 "Hole sign" is sonographic finding of a 
bole in gallbladder wall. 

Case rnport 

This is a report on a 58-year-old female diabetic 
hospitalized at out Medica! Clinic with right 
upper quadrant pains, nausea, vomiting, fits of 
sbivering and fever up to 39 °C. Tbe complaints 
had begun two to three days prior to hospitali­
zation, after a meal of ricb food. Tbe patient 
had a two-year history of gallstone disease. The 
night after admission sbe experienced pain in 
the right shoulder, and on the following mor­
ning signs of Iocalized peritoneal irritation in 
tbe right upper quadrant appeared, with febri­
Iity up to 39.6 °C. Laboratory tests sbowed 
accelerated SE 62/90, leukocytosis of 16.9 with 
deflection to the Ieft, and blood sugar 8.2. Ali 
otber findings were normal. On the emergency 
ultrasonogram of the abdomen a small quantity 
of free fluid was seen along tbe rigbt lateral 
cavity. Ali this was interpreted as an acute 
cholecystitis with Iocal peritoneal irritation. Du­
ring the following three days the patient conti-

Figure l. Site of gallbladder pcrforation ("hole sign"). 

Figure 2. Site of gallbladder perforation (left), and 
unrestricted bile in the right lateral cavity (right). 

nued to feel pain in the right upper quadrant 
with febrility. An emergency scan of the perito­
neal cavity was made. Intensive antibiotic tbe­
rapy was applied. On the eighth day of hospi­
talization the patient suffered sudden intensive 
pain in the right upper quadrant and right 
shoulder with evident local rigidity, but this 
tirne also accompanied by pain in the right 
lower abdomen, and very poor peristalsis. Per­
foration of the gallbladder was suspected. 

An emergency ultrasonogram of tbe abdo­
men was made, which revealed free fluid along 
the right lateral cavity. Tbe gallbladder was 
sbown witb thickened walls and stones, and a 
"hole sign" in the wall of the gallbladder corres­
ponding to gallbladder perforation. In this way 
the ultrasound examination revealed tbe perfo­
ration of tbe gallbladder which required emer­
gency surgery. 

On opening the peritoneum, about two litres 
of bile mixed with fibrin platelets were remo­
ved. A bole disrupting the fundus of tbe gall­
bladder was found, from wich bile was leaking. 
In the gallbladder concrements were palpable, 
and the wall was extremely thickened. After 
preparation, antegrade cholecystectomy was 
performed. Tbe content subdiapbragmatically 
right and paracollically right was evacuated, 
lavage of tbe peritoneal cavity made, drainage 
implanted and abdomen closed. 
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Figure 3. Unrestricted bile in the right lateral cavity. 
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The pathohistological finding was: gallblad­
der size 10 X 7 cm, wall thickness 1.5 cm, necro­
tic mucous mambranes, with one fistula seen 
at the fundus. 

The postoperative course under the protect­
ion of antibiotics was uneventful, and the pa­
tient was discharged on the eighth day. 

Discussion 

In gastroenterology acute cholecystitis is a com­
mon disease. In most cases an adequate therapy 
will be sufficient to cure the disease without 
any complications. In some instances complica­
tions such as perforation of the gallbladder, 
pericholecystitic abscess and fistula in adjacent 
organs may develop. Ali these complications 
are the consequence of ischemia and necrosis 
of the gallbladder will. 

The perforation of the gallbladder may be 
localized or unconfined. Localized perforation 
is confined by the omentum or adhesion resul­
ting from previous inflammations. Unconfined 
perforation is not so common, but accompanied 
by a mortality of up to 30 % . The hypovascula­
rity of the gallbladder fundus makes it the most 
likely site of perforation. The acute perforation 
is usually the cause of generalized peritonitis. 
A usual consequence of the subacute gallblad­
der perforation is the pericholecystitic abscess 
separated from the peritoneal cavity by adhe-

sion. The chronic perforation into adjacent or­
gans results in the creation of an interna! biliary 
fistula. Fistulation occurs as a consequence of 
the spread of the inflammation to the adjacent 
tissue and organs. The most frequent is the 
fistula of the gallbladder with the duodenum, 
and less frequently with the hepatal flexure of 
the colon, stomach, jejunum, and the frontal 
gastric wall. With 5 % of the patients a clinically 
asymptomatic biliodigestive fistula can be found 
on cholecystectomy in the case of chronic in­
flammation of the gallbladder. 

Ileus is the consequence of the migration of 
concrements through the duodenum or through 
the fistula into the duodenum. The impaction 
usually occurs at the ileocaecal valvula. 

Through the routine use of ultrasound in 
detecting the etiology of pains in the right 
upper quadrant, it is possible in particular cases, 
to detect the complications of acute cholecysti­
tis. As stated in the introduction, the ultrasound 
finding of pericholecystitic fluid is an important · 
sign in the diagnosis of gallbladder perfora­
tion. 2-7 This sign, however, is not specific 
enough.3

•
5 The most important sign is the "hole 

sign" in the gallbladder wall. 8• 9 

When nonpulsatile, anechois tubular lesions 
are seen along the perforated gallbladder, diffe­
rential diagnostics will suggest the consideration 
of a cyst, abscess, ascites and haematoma. The 
abscess will usually have fine irregular margins 
with some interna! echoes. 10 The cyst, ascites 
and haematoma will have no connection with 
the gallbladder and adjacent organs. A standard 
sign of a· biliary-enteric fistula is usually pneu­
mobilia. The echogenicity of the fistula can be 
identified because of its reflexive lumen or 
content. 

The diagnosis of the gallbladder perforation 
may present some difficulty as its symptoms 
and signs are hardly distinguishable from those 
of the acute cholecystitis without perforation. 
There are no Iaboratory findings indicating gall­
bladder perforation. 

The methods of conventional radiology sel­
dom yield valuable data on gallbladder perfora­
tion. In recent years ultrasonography has pro-
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ved very useful in the preoperative diagnosis of 
gallbladder perforation. 8 

Helpful signs have been found to be the 
accummulation of pericholecystic fluid,2

-
7 and 

the most useful "hole sign" which is very spe­
cific.11 The presence of the pericholecystic fluid 
alone is not specific enough, as it may accom­
pany also the inflammation of adjacent organs 
such as the peptic ulcer, pancreatitis, abscess 
and peritonitis. 3• 

5 

The case presented is a female patient whose 
gallbladder perforation had been detected by 
means of the ultrasonographic examination 
alone in the course of an acute calculous chole­
cystitis; the diagnosis was confirmed by conse­
quent surgery. 

Ultrasound examination is considered very 
useful in the cases of suspected gallbladder 
perforation. 

Especially the "hole sign" is the most helpful 
ultrasonographic sign, because in combination 
with other ultrasound signs of acute cholecystitis 
it indicates subacute and chronic gallbladder 
perforation. 
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Calcaneal fracture and peroneal tendons injuries: CT analysis -
case report 
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A case of a 57 year old patient with tabor accident is presented. CT examination of the foot was 

done immediatly after routine radiographs. CT showed fractures of the calcaneus with lateral 

subluxation of the left peroneal tendons. The findings were confirmed by surgery. 

Key words: tomography, calcaneus, fracture, peroneal tendons, luxation, ankle, injuries 

Introduction 

Fractures of the talus and calcaneus may be 

difficult to evaluate using conventional imaging 

modalities. 

Since 1980, computed tomography (CT) has 

been increasingly used for examination of the 

musculoskeletal system. 1
-4 CT of the ankle is 

introduced as an effective technique in the 

evaluation of calcaneal fractures. 

CT provided more information on acutely 

injured patients, and improved preoperative 

planning, postoperative follow-up, and detailed 

analysis of causes for chronic residual pain. CT 

further identified significant soft tissue injuries 

such as peroneal tendons displacement which 

cannot be delineated on plain films. 5, 
6

, 
7 
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Case report 

A 57 year old patient was admitted following 

a la bor accident. He teli from the height of 5 m. 

Routine radiographs showed subluxation of the 

calcaneocuboid articulation and fracture of the 

calcaneus (Figure 1). 

Figure l. Lateral radiogram indicates subluxation of 
the calcaneocuboid ( arrows) and talocalcaneal articu­
lation with fracture of the calcaneus ( arrowheads) and 
loss of the sinus tarsi. 
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Figure 2a. CT scan in plantar plane shows free air in 
the cuneonavicular and talonavicular articulation with 
thc sustentacular fragment (arrowhcads). The calca­
neus is displaced laterally and anteriorly. 

Figure 2b. More caudal section shows subluxation of 

thc cuboicl bone (arrowheacls). 

CT examination of the foot was done imme­

diatly after routine radiographs. The patient 

was studied on a GE-PACE scanner using a 

512 x 512 matrix. The examination was done in 

supine position of the patient. The scanning 

plane was parallel to the plantar ankle to the 

plantar fat pad, with 4 mm spacing. 

The CT examination of the left foot evaluated 

the complete luxation of the talocalcaneal arti­

culation with fracture of the sustentaculum (Fi­

gure 2a). More caudal section showed subluxa­

tion of the calcaneocuboid articulation (Figure 

2b ). In addition, the suspicion of subluxation 

of the peroneal tendons (Figure 3) was made. 

The findings were confirmed by surgery. Du­

ring the operation the surgeon found that the 

peroneal tendons had been completly dislocated 

anteriorly of the laterni malleolus. 

Reconstruction of the calcaneocuboid and 

talocalcaneal joints have been done (Figure 4). 

The peroneal tendons were fixated on the po­

sterior part of the laterni maleollus. 

Discussion 

The foot and ankle are highly complex anatomic 

structures: there are at least 26 bones and 38 

articulations in each foot.8 

Figure 3. Most cranial section shows the lateral sublu­

xation of the left peroneal tenclons (arrowheacls). 

It is not always possible with conventional 

radiogrnphic techniques to show foot pathology 

in the best way. 

The main advantages of CT for planning a 

surgical intervention are a clear assesment of: 

a) the size and number of fragments

b) the size and displacement of the sustenta­

cular fragment 

Figure 4. Postoperative lateral radiogram shows mini­
mal subluxation of the calcaneocuboid articulation 

with normal relationship in talocalcaneal and talonavi­

cular articulations. Normal sinus tarsi (arrowheads). 
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c) the presence of step and diastasis in the

posterior facet.9 

Injury of the peroneal tendons is one of the 

major complications of intraarticular calcaneal 

fractures, and bas been difficult to diagnose by 

conventional radiography. In their retrospective 

review of 24 intraarticular calcaneal fractures, 

Rosenberg et al. have found acute peroneal 

tendon abnormalities in 22 cases (92 % ) . 7 
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Prognosis of patients with non-Hodgkin's Iymphoma (NHL), the 
influence of Kiel classification on survival 

Berta Jereb1 , Janez Stare2, Gabrijela Petrič-Grabnar1 , Janez Jančar1 

1 The Institute of Oncology, Ljubljana, 2 The Institute for Biomedical Information, Medica! 
Faculty, University of Ljubljana, Slovenia 

The effect of treatment modalities on the survival of patients with NHL and the prognostic impact 

of Rappaport's and Kiel classifications was analysed with the multivariate Cox model. Between 1978 

and 1986, 482 adult patients received their first treatment for non Hodgkin's lymphoma at the 

Institute of Oncology in Ljubljana. We compared a group of 317 patients classified according to 

both Rappaport and Kiel classification (Group K) with a group of 165 patients classified according 

the Rappaport classification alone (Group R). Group K was divided into subgroups of high grade 

or low grade lymphomas, which again were analysed separately. The Kiel group patients had 1.5 

times better chances far cure than the R- group. Stage was significant for the predicting of outcome. 

Chemotherapy and radiation significantly improve the survival in the high-grade (K) group but do 

not seem to have any bearing on the outcome in the low-grade (K) group of patients. 
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Introduction 

In recent decades, considerable progress has 
been achieved in the management of patients 
with non Hodgkin's lymphoma (NHL). The 
biology of this disease with its multitude of 
biologic variations has become better under­
stooa.1-10 New chemotherapeutic regimens have 
been introduced, enabling the treatment to be 
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more "individualized"11-18, i.e. adjusted to the 
aggressiveness of the disease.19-26 As a result,
the survival has improved, mainly in the group 
of patients with highly malignant lymphomas.17 

A number of new prognostic factors have been 
recognized. While the significance of some of 
these is undisputed ( extent of the disease, pri­
mary site), there is stili some diversity of opi­
nions concerning others: age, sex, histology of 
the tumor, its cellular proliferation and DNA 
content.27

• 
28 

In an earlier report, we analysed patients 
with NHL by means of a multivariate model 
and have found sex, age, stage and some treat­
ment methods to be of significance for the 
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outcome. We could also show the survival to 
have significantly improved during the long 
period of tirne under investigation. In that 
analysis, however, neither the primary site nor 
the histological type of the tumor were included 
among the variables.29 In this paper we report
on the results of our analysis of a more recent 
group of patients, with these two variables 
included in the multivariate model. We aimed 
to find out whether Kiel classification serves us 
better in daily work with these patients. There­
fore, no reclassification was attempted. We 
also tried to establish the effect of treatment 
methods on the survival in different groups of 
patients. The prognostic impact of Rappa­
port's30 as well as Kiel classification31 has been 
evaluated separately. 

Material and methods 

Between 1978 and 1986, 482 adult patients had 
their first treatment for NHL at the Institute 
of Oncology in Ljubljana. Patients younger 
than 15 years, those with chronic lymphocytic 
leukemia (CLL) and those admitted for recur­
rent disease were not included in the study. 
The extent of disease was assessed by clinical 
examination, biochemistry and blood status, 
chest X-ray, bone marrow aspiration of the iliac 
crest, and radionuclide scanning of the !iver 
and spleen. After 1980, the investigations also 
included an abdominal sonogram, or CT and 
bone marrow biopsy. For histological classifica­
tion the Rappaport system was used before 
1980, and an updated Kiel classification after 
1980. The treatment approaches used during 
these two periods were different: in the earlier 
period, one drug or a COP combination (Cyc­
lophosphamide, Vincristine, Prednison) was, as 
a rule, complemented by radiation to the bulky 
lesions. After 1980, CHOP (including also 
Adriamycin) combination was most often used 
for high grade NHL. Patients with low grade 
histology and stages I and II were treated by 
radiation, whereas those with advanced stages 
were often only observed and treated only if 
symptomatic. Radiation therapy was applied to 

bulky lesions, and surgery for gastrointestinal 
tumors was more favoured after 1980 than 
before. Ann Arbor system was used for clinical 
staging throughout. 32

Our aims were: 

l. to find out whether the histological classi­
fication system did influence the survival and 
disease free survival presumably owing to better 
adjustment of treatment methods to the biolo­
gical behaviour of disease; 

2. to find out whether the independent varia­
bles significant for survival were the same in 
Group K (classified according to Kiel) and 
Group R (classified according to Rappaport); 

3. to find out whether the variables significant
for the survival of patients with high grade 
tumors were the same as for those with low 
grade tumors. 

Statistical analysis 

For each patient the following data were 
recorded for statistical analysis and used as 
independent variables: 

- sex:
245 males, 237 females
- age at the tirne of diagnosis:
between 16 and 89 years
mean 55.6
median 58.0
- stage:
stage I - 117 
stage II - 147 
stage III - 76 
stage IV - 142 
429 were classified as A and 53 had B symp-

toms. 
- primary site:
nodal
extranodal
unknown

- with subgroups:
peripheral nodes

250 
217 
15 

185 
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mediastinum 

abdominal 

head and neck 

skin 

bone 

26 

32 

75 

16 

10 
gastrointestinal tract 88 

other extranodal (breast 11, testis 6, 

spleen 7, soft tissue 6, central spinal 3, 

and ovary, kidney, uterus, parotis one 
each) 37 
unknown 13 

- histology: Rappaport's classification

only (R-group): 165 
nodular 20 
diffuse 95 
other 50 

Kiel classification 

(K-group): 317 
low grade 163 
high grade 124 
other 30 

There were 174 cases classified according to 

both systems, and 31 could not be histologically 

classified. 

Table l. Treatment, combination of the 3 methods. 

Number of patients 
percent of patients 

Chemotherapy/ 

- methods of treatment:
chemotherapy, radiotherapy and surgery.

The methods of first treatment are given in

Table l. 

- duration of chemotherapy:

< 6 months

6 months - 1 year

>1 year

The data were statistically evaluated by survi­
val analysis methods, the tirne from diagnosis 

until death being the outcome of interest. The 

survival curves were calculated according to 

Kaplan-Meier method.33 

To reduce the number of potential prognostic 

variables to a manageable leve], we first did 

univariate analysis, subdividing the data by 

prognostic variables and comparing the survival 

curves by log-rank test. The variables which 

proved to be significantly associated with survi­

val, as well as some other variables considered 

important by clinicians, were then included in 

Cox proportional hazards model34 which was 

used for the following two purposes: 

1) to follow other prognostic variables when
trying to confirm the connection between survi­

val and histological classification, 

Number of patients 
percent of patients 

Surgery/ 
/RT none mono MOPP COP CHOP other Tota! /RT none surgery Tota! 

no RT 38 20 o 36 40 21 155 136 19 155 
27 72 37 26 36 32 35 20 32 

<2000cGy 7 4 o 17 30 11 69 50 19 69 
5 14 18 19 19 14 13 20 14 

;;a2000cGy 97 4 4 43 84 26 258 199 59 258 
68 14 100 45 55 45 54 52 60 54 

Tota! 142 28 4 96 154 58 482 385 97 482 

Surgery/ChT 
none 113 24 3 80 121 44 385 

80 86 75 83 79 76 80 
surgery 29 4 1 16 33 14 97 

20 14 25 17 21 24 20 

Tota! 142 28 4 96 154 58 482 
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Table 2. Survival according to histological calssification. 
STATUS 

Histological Alive Alive Diedclassification no with of sympt. disease NHL 
Kiel 127 23 112 
NoKiel 48 2 75 
Tota! 175 25 187 36% 5% 39% 

2) to identify important prognostic variables

in some subgroups. We did this in order to see 

if the importance of prognostic variables varied 

between the subgroups. 

Results 

By the end of the study in December 1990, 200 

patients were alive, 269 dead and 13 were !ost 

to follow up (Table 2). 

The patients who had their tumors classified 

according to Kiel system (treated more recen­

tly) had significantly better chances for survival 

than those who had their tumors classified 

according to Rappaport system (Figure 1). On 

the whole, patients with extranodal primary 

sites did not fare better than those with primary 

nodal disease (Figure 2). However, patients 

with extranodal primary tumors of the bone, 

skin, head and neck, and gastrointestinal organs 

did significantly better than those with some 
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Figure l. Survival by histologic classification system. 

Died Died Died Lost to of of of follow- Tota!other treatment unknowncauses causes 
13 5 28 9 317 66%12 3 21 4 165 34% 
25 8 49 13 482 5% 2% 10% 3% 100%

rare "other extranodal" tumors and those with 

the primary site in the lymph nodes. The pa­

tients with primary abdominal lymph node in­

volvement had the worst prognosis while the 

prognosis of those with primary bone NHL was 

the best (Figure 3). Neither age nor sex appea­

red to be prognostically significant factors. 

The results of the multivariate analysis are 

presented in Tables 3- 6; the hazard ratio is the 

ratio between the hazard of patients in a specific 

group and the hazard of patients in a reference 

group; it is of statistical significance according 

to the log-rang test. The multivariate analysis 

confirmed the result of the univariate analysis, 

showing a 1.5 higher hazard ratio (risk value) 

for Group R than for Group K. 

The same prognostic variables were than 

used in the multivariate analysis for Groups K 

and R separately. Table 3 shows the values for 

Group K. The stage of disease, which emerged 

as a highly significant factor, was followed by 

the mediastinum as the primary nodal site, and 
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Figure 3. Survival by primary site. 

by sex and histological type, respectively. The
influence of chemotherapy did not emerge as
significant.

The results for Group R are similar, however,
radiotherapy appeared among the significant
factors while histology did not (Table 4).

As to the survival of Group K patients with

Table 3. Results of multivariate analysis for K-group patients. 

Predictors 

low grade 
high grade 
other 

sex 
female 
male 

stage 

B 
chemotherapy 

yes 
no 

stage 

II 

III 

IV 
primary site 

hand & neck 
peripheral 
lymph node 
mediastinum 
abdomen 
bone 
gastro 
skin 
other 

+ = reference group

b 

+ 

+ 

+ 

+ 

+ 

+ 

hazard 
ratio 

1.00 
0.1985 1.65 
0.6889 1.99 

1.00 
0.4450 1.56 

1.00 
0.5641 1.76 

1.00 
0.4785 1.61 

1.00 
1.1497 3.16 
1.7490 5.75 
1.7630 5.83 

1.00 

0.2486 1.28 
1.0601 2.89 
0.3884 1.47 

-0.3253 0.72
0.3044 1.36 

-0.1448 0.87
0.4467 1.56 

p 

0.0472 
0.0228 

0.0238 

0.0402 

0.0977 

0.0028 
0.0000 
0.0000 

0.0182 

Table 4. Results of multivariate analysis for R-group patients. 

Predictors b hazard p 
ration 

stage 
+ 1.00

B 0.9767 2.66 0.0109 
radiation 

yes + 1.00
no 0.6798 1.97 0.0137 

stage 
I + 1.00
II -0.0128 0.96 
III 1.1267 3.09 0.0135 
IV 0.3602 1.43 

primary site 
head&neck + 1.00
peripheral 
lymph nodes 0.1124 1.12 

mediastinum 0.8817 2.41 0.1482 
abdomen 1.7929 6.01 0.0002 
bone -0.6023 0.55
gastro 0.4293 1.53 
skin 0.5259 1.69 
other 1.2896 3.63 0.0151 

+ = reference group

low-grade NHL, stage was the only variable
which emerged as significant while for Group
K patients with high grade NHL the results are
quite different, the main difference being the
impact of treatment on prognosis, which was
significant in patients with high grade tumors
but not in those with low grade tumors (Table
5, 6).

Discussion 

This study confirms our previous report on
better results in patients treated more recently.
This tirne, however, the primary site of the
tumor and its histological type according to
Kiel and Rappaport classifications have been
included among the investigated parameters.

Table 5. Results of multivariate analysis for patients with 
low-grade tumors. 

Predictors b hazard p 
ratio 

stage 
I + 1.00
II 1.2940 3.65 0.0252 
III 1.7150 5.56 0.0252 
IV 1.8709 6.49 0.0005 

+ = reference group
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Table 6 .  Results of  multivariate analysis for patients with 
high-grade tumors. 

Predictors b hazard p 
ratio 

sex 
female + 1.00 
male 0.8107 2.25 0.0142 

chemotherapy 
yes + 1.00 
no 2.0786 8.00 0.0013 

radiation 
no + 1.00 
yes 0.7647 2.15 0.0457 

surgery 
yes + 1.00 
no 1.2860 3.62 

stage 
I + 1.00 
II 2.0496 7.77 0.0039 
III 2.4621 11.73 0.0008 
IV 2.2096 24.77 0.0000 

primary site 
head & neck + 1.00
peripheral 
lymph nodes 0.5562 1.74 
mediastinum 1.7580 5.80 0.0127 
abdomen 0.0392 1.04 
bone -0.5180 0.60
gastro 0.9686 2.63 
skin -0.0268 0.97
other 0.4575 1.58 

+ = reference group

The finding that Kiel classification system had 

favourable impact on the prognosis (the patients 

of Group K had a 1.5 better chance for survival 

than those in Group R) suggest that the use of 

Kiel system enabled better identification of 

low-risk and high-risk patients, resulting in bet­

ter adjustment of treatment to the patient and 

his condition than in Group R (Table 3, 4). 

However, regarding other factors, the results 

in this series were not in full agreement with 

those in the previous one. We could not confirm 

age or sex as significant for prognosis in the 

univariate analysis of the whole series of 482 

patients nor did the group of patients with all 

extranodal primary sites have better survival 

than those with nodal ones. It is possible that 

the rather high proportion of patients who died 

of other causes made the evaluation of survival 

curves in the univariate analysis less accurate, 

thus rendering the differences less significant. 

In the univariate analysis, the following factors 

were found to be prognostically significant: 

stage of the disease, primary site and the system 

of histological classification. They were also 

confirmed by multivariate analysis of the whole 

group. On separate analysis of Groups K and 

R, stage and primary site remained significant 

in both, stressing their independent influence 

on the prognosis. There have been reports on 

a correlation of histological subgroups accor­

ding to Rappaport system, but in our Group R 

histology did not emerge as a significant predic­

tor of the outcome. In Group K, however, it 

did, thus confirming the reviews. The finding 

that males had a worse outcome in Group K 

but not in Group R is hard to explain. 

Chemotherapy as a predictor had only limited 

influence in Group K, while radiation in Group 

R was a stronger predictor of the outcome. 

Radiation was also used more often in the 

earlier group of patients and was to a lesser 

extent directed by different histological grading. 

The results of the separate analysis of the 

low-risk and the high-grade Group K patients 

are striking. Only stage I patients in the early 

stages, treated by radiation were curable, while 

the treatment had little or no effect on the 

course of the disease in more advanced stages. 

In the high-risk group, stage was a highly 

significant predictor, however, chemotherapy 

as well as radiation had a significant impact on 

the outcome of the disease. It is evident that 

for the high-risk patients in Group K an effec­

tive treatment has been introduced while for 

the patients with advanced low risk tumors the 

question how to treat and whether to treat at 

all remains open. 

We are well aware of the fact that treatment 

has changed over years, and full justification of 

our results could only be obtained by reclas­

sification of the whole material. This being 

unfeasible, we nevertheless believe that the 

change of classification method had an influence 

on survival. We tried to check the possible 

effect of "treatment change" by including the 

year of diagnosis as a confounding variable. 

The "histological classification" variable remai­

ned significant in the multivariate regression 

model. We should also stress that all the pa­

tients diagnosed prior to the year 1978 were 
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excluded, so that only patients diagnosed bet­

ween the years 1978 and 1986 were used in the 

analysis. 

Conclusions 

There are some conclusions that can be drawn 

from the analysis of the presented group of 

patients: 

l. The group of patients that was classified

according Kiel system and had their treatment 

adjusted to the histological grade had a 1.5 

better chances for cure than the patients with 

tumors classified according Rappaport system. 

2. Nodal abdominal primary site was associa­

ted with poor prognosis, while patients with 

gastrointestinal primary tumors did rather well. 

3. Stage is a significant factor for predicting

the outcome. 

4. Chemotherapy and radiation are significan­

tly improving the survival in the high-risk (K) 

group but do not seem to have any bearing on 

the outcome in the low risk (K) group of 

patients. 
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Epidemiological f eatures of cervical carcinoma in young women 
of Slovenia 

Vera Pompe Kirn and Neva Volk 

Institute of Oncology, Ljubljana, Slovenia 

According to the data of the Cancer Registry of Slovenia in the period 1987-1989, cervical cancer 
represented 27 % of all cancers in young women of Slovenia. The age specific incidence was 
11/100 000 women, and the cumulative rate (0-34) 0.141100. With these rates Slovenia was placed 
in the middle of the rank order of 21 selected European regions and countries. The rates for women 
aged 25-34 had been increasing til! the year 1965, and were rather stable afterwards. An obvious 
increase has not yet been registered. Before the age of 25 invasive cervical carcinoma has been a 
very rare phenomenon in Slovenia since 1950 (one or two cases per year). A more detailed analysis 
of the period 1975-1989 revealed rather stable invasive cancer rates. In the 80's intraepithelial cancer 
rates have been decreasing, a tendency towards decline in the percentage of the localized stage as 
well as of the FIGO IA stage was noted. In the case that the described tendency continues, an 
increase in the invasive carcinoma rates in young women of Slovenia can be expected. The described 
situation calls for further analysis and action, considering Recomendations of the committee of cancer 
experts on cervix uteri cancer screening, 6 April 1992. 

Key words: cervix neoplasms-epidemiology, adult; Slovenia; cervix uteri cancer, young women, 

incidence in Slovenia, stages. 

Introduction 

The Cancer Registry of Slovenia was founded 

at the Institute of Oncology in Ljubljana in the 

year 1950 on the initiative of Profesor Ravnihar. 

It is a special service for collecting, processing 

and analysing cancer incidence and cancer pa­

tient survival data in Slovenia. 

Cervical carcinoma has been one of the most 

frequently analysed primary cancer sites.1
-4 

Correspondence to: prof. Vera Pompe Kirn, MD, 
PhD, Institute of Oncology, Zaloška 2, 61105 Ljublja­
na, Slovenia. 

UDC: 618.146--036.2 

For the purpose of the 8th ESGO congress 

in Ljubljana an analysis of the incidence of this 

carcinoma in young women was prepared. 

Methods and data 

Standard descriptive epidemiological methods 

were used, crude incidence rate being defined 

as the rate of ali cancer cases per 100 000 

population, and cumulative risk as the risk 

which an individual would have of developing 

a cancer in question during a certain age-span 

if no other causes of death were in operation. 
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Breast Cervix uteri 

15% 27% 

Malignant melanoma 
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Malignant lymphoma 

/ 
32% 
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Thyroid Other 
Figure l. Six leading cancer sites in women agcd 20-34 years, Slovenia 1987-89. 

The cumulative rate is an approximation to the 

cumulative risk. It is the sum over each year 

of age of the age specific incidence rates taken 

from birth to the age of 34 for 0-34 rate, and 

to the age of 74 for 0-74 rate.5 

Data for Slovenia were taken from the com­

puterised data base of the Cancer Registry, and 

data for other European countries were taken 

from the last Volume of the publication Cancer 

Incidence in Five Continents, where only data 

of high quality cancer registries are published. 6 
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Results 

In young women, defined by the age 20-34 

years in the period 1987-1989, cervical carci­

noma was stili the most frequent primary cancer 

site in Slovenia. It represented 27 % of ali 

cancers in young women (Figure 1). The age 

specific incidence rate was 11/100 000 women, 

and the cumulative rate 0-34 was 0.14/100. 

These rates placed Slovenia in the middle of 

the rank order of selected European regions 

and countries (Figure 2). In fact, its cumulative 

rate represented the median value. 

1 

1 

1 

1 

1 

1 ' 

0.2 0.3 

Rate/100

1 

' 

0.4 0.5 

Figure 2. Cumulative cervical cancer incidence rates in young women 0-34, Europe 1983-1987. 
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Figure 3. Cumulative cervical cancer incidence rates 0-74, Europe 1983-1987. 

The problem of young women does not al­
ways reflect the magnitude of the burden of 
this disease in the studied population. In the 
rank order of cumulative rates 0-74, Slovenia 
was in the upper half (Figure 3). The risk of a 
woman in Slovenia to get cervical cancer till 
her 75th birthday in the studied period was stili 
1.4/100. 

In Figures 4 and 5 tirne trends of crude 
cervical cancer incidence rates for ali women 
and age specific rates for the younger ones are 
plotted. Invasive and intraepithelial cervical 
carcinoma rates are given together because at 

present the incidence in Slovenia, as elsewhere 
in the world, reflects both exposure to risk 
factors and leve! of screening activity. In whole 
Slovenia an opportunistic screening activity has 
been going on since the year 1960. 1

-4 It was 
started earlier, i. e. in 1953 in three regions 
only. These screening activities are mainly re­
flected in the intraepithelial cervical carcinoma 
rates. The crude rates of invasive carcinoma 
had been decreasing till the year 1979, whereas 
the age specific rates for younger women aged 
25-34 had been decreasing till the year 1965
only and were relatively stable afterwards. Be-
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80 

o
oo

Q) 40'lil 

20 

o ' ' '

1953 58 63 68 73 78 83 

- lnvasive - lntraepithelial

Figure 4. Incidence of invasive and intraepithelial cervical carcinoma, Slovenia 1953-1989. 
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Figure 5. Incidence of invasive and intraepithelial cervical carcinoma in young women, Slovenia 1953-1989. 

fore the age of 25 invasive cervical carcinoma 
has been a very rare phenomenon in Slovenia 
since 1950; 1 or 2 cases per year have been 
registered, only. 

The incidence in young women in last 15 
years was analysed in more detail. Besides 
rather stable invasive carcinoma rates, the in­
traepithelial carcinoma rates were greatly va­
rying, with a peak in 1980-1982 for ali three 
age groups 20-24, 25-29, and 30-34yrs. Later 
a decreasing tendency was noted in ali three 
age groups (Figure 5). The invasive carcinoma 

65+ 

0% 25% 50% 

rates were rather stable. At some tirne points 
only, an increasing tendency was observed. 

The stage distribution of ali invasive carci­
noma cases in the 15 year period with rather 
stable rates was much more favourable for 
younger women then for the elderly (Figure 6). 
Unfortunately, in tirne trends of the stage dis­
tribution an unfavourable tendency was noticed 
in young women in Slovenia ( Figure 7). The 
percentages of the so called localised stage 
were slightly decreasing with tirne, the decrease 
was not statistically significant as the confidence 

6 N=80 

N=153 

fl t1 N=132

N=112 

75% 100% 

!23 Localised D Regional O Remote D Unknown 

Figure 6. Stage distribution of cervical carcinoma by age, Slovenia 1987-89. 
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Figure 7. Stage distribution of cervical carcinoma in young women, Slovenia 1975-1989. 

intervals were overlapping. In the analysis of 

FIGO Stage I distribution into A and B stages 

(Figure 8) a tendency to a less favourable stage 

distribution was also noticed in the eighties. 

Conclusion 

In 1987-1989 in young women of Slovenia cer­

vical carcinoma was still the most common 

cancer site with an age-specific rate of 11/ 

N=100 
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20 
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100 000 women. The incidence rates have been 

rather stable over a long tirne period despite 

the opportunistic screening going on in the 

whole state since the year 1960. Considering 

different tirne periods, an obvious increase in 

the incidence of invasive form could not be 

confirmed either. 

The results of a detailed analysis of the last 

15 year period: in the 80's a decrease in the 

intraepithelial carcinoma rates, a tendency to-

N=82 N=95 

1980-84 1985-89 

1 �A IZZlB �Unknown 1 

Figure 8. Distribution of A and B FIGO I. stage of cervical carcinoma in young women, Slovenia 1975-1989. 
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wards a decline in the percentage of the locali­

sed stage as well as of the Figo IA stage are a 

reason for concern, however. 

If the described tendency continues, an in­

crease in the invasive carcinoma incidence in 

young women of Slovenia could be expected as 

well. 

Considering the last European guidelines for 

Quality Assesment in Cervical Screening7 the 

following questions are posed: 

Is it the opportunistic screening in Slovenia, 

as it is, the right way? 

What is the quality of taking and reading 

cervical smears in Slovenia? 

Were the registered Stage IB cases the so-cal­

led fast growing carcinomas or they occurred 

to women not assessed by the opportunistic 

screening practised in Slovenia? In the case 

they were reached, what was the quality of 

taking and reading smears? 

The situation calls for further analysis and 

action. 
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Risk factors connected with the appearance of chronical diseases 
and cancer in the Republic of Slovenia 

Dražigost Pokorn 

University of Ljubljana, Medica! Faculty, Institute of Hygiene, Slovenia 

The article shows the most frequent risk factors in the Republic of Slovenia that the author could 

gather on the basis of available sources in Slovenia. We could conclude that relatively high incidence 

and prevalence of chronical and degenerative diseases (cardiovascular diseases and cancer) in the 

Republic of Slovenia or their permanent increase, if compared with western countries, where it is 

lower and decreasing already for severa! years, is a consequence of a much too intensive presence 

of risk factors in the Republic of Slovenia. Only after a change in the policy of nutrition, 

environmental protection, medica! education and a changed medica! welfare service in general, it 

will be possible to decrease the incidency of these diseases in the newly established s tate of Slovenia. 

Key words: neoplasms-epidemiology; chronic disease-epidemiology; risk factors; Slovenia 

Introduction 

With their endeavours to prolong the life expec­
tancy (Table 1) during the last twenty years the 
Slovenians stayed considerably behind their 
neighbouring countries. In Slovenia, the main 
reasons for premature mortality are the same 
as in other European countries; undoubtedly 
Slovenia is one of the countries where its inha­
bitants loose their lives because of injuries and 
suicides. 1 Slovene patients with cardiovascular 
diseases and cancer, representing 69 .1 % of ali 
causes of death, are dying earlier as similar 
patients in the neighbouring countries. Since 
1970, mortality from ischaemic heart diseases 
has been growing in Slo_venia similarly as in 

Corespondence to: Prof. Dražigost Pokorn, PhD, MD, 
Institute of Hygiene, Medica! Faculty, Zaloška 4, 
61000 Ljubljana, Slovenia. 

UDC: 616-006.6-036.2-02 

other countries of Central and Eastern Europe, 
while the trend in the developed countries of 
Northern Europe2 is opposite (Figure 1). Du­
ring the last few years a slight decrease in 
premature mortality from heart- and coronary 
diseases can be observed (Figure 2). 1• 

3 Cancer 
incidence (1950-1987) is also growing (Figure 
3).4 

The Slovenians contract these diseases be­
cause of worse primary prevention, consequen-

Table l. Lifge expectancy in 5 European eountries, 
1970, 1980, 1988.1 

Country 1970 1980 1988 
Men Women Men Women Men Women 

Austria 66.3 73.4 69.0 76.1 72.1 78.7 
Germany 67.2 73.6 69.6 76.8 72.3 79.1 
Italy 68.6 74.7 71.0 77.6 72.7 79.2 
Sweden 72.3 77.4 72.8 79.0 74.2 80.4 
Slovenia 65.0 72.3 67.4 75.2 67.6 76.8 
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Figure l. Premature mortality from ishaemic heart 
diseases. Standard mortality rate for men and women, 
0-64 years of age, per 100000.1• 2 
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Figure 2. Premature mortality from cardiovascular 
(CVD) and ishaemic heart diseases (IHD) in Slovenia. 
Standard mortality rate for men and women, 35-64 
years of age, per 100000.1• 3 
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Figure 3. Cancer incidence in Slovenia, 1950-1987.4

tly larger prevalence of risk factors, or these 

illnesses are discovered later and treated less 

successfully. 

The main purpose of this article is to try to 

show the most frequent risk factors in the 

Republic of Slovenia on the basis of available 

sources in Slovenia. 

The quoted data can serve only as an orien­

tation for a survey of risk factors associated 

with the appearance of chronical diseases in a 

country that has only started with the preven­

tion of cardiovascular diseases and cancer. 

Material and method 

The data on dead inhabitants acording to the 

causes of their death, sex and hospital admis­

sions due to the diseases of resident population 

by international classification of diseases (ICD) 

are based on the Medical Statistical Annual of 

Slovenia, 1991, published by the Institute of 

Health of the Republic of Slovenia, 1 collecting 

health statistics. From the same source we also 

took the data on diseases detected in specialized 

out-patient departments and on gastrointestinal 

diseases for 1969-1991 and 1977-1989. Data on 

age-standardized mortality for men and women· 

(for the age 0-64 years per 100.000 inhabitants) 

were specialy prepared for this survey by the 

Institute for Health (Personal Report 1992). 

We incorporated them into the figure showing 

mortality from ischaemic heart diseases in Cen­

tral, Eastern and North Europae (E. Helsing).2 

The data on annual cancer incidence, crude 

incidence rate per 100.000 inhabitants in the 

Republic of Slovenia, and on annual incidence 

rates of stomach cancer were obtained from the 

Central Cancer Register of Slovenia at the 

Institute of Oncology in Ljubljana.4 Data on 

the production, transport and sales of food and 

on the annual consumption of food and bevera­

ges per household member for 1965-1988 and 

1970-1990 were derived from the Statistical 

Annual of the Republic of Slovenia, which is 

published regularly by the Statistical Office of 

the Republic of Slovenia.5 

The energetic value of an average daily meal 

and the nutrient ratio: protein, fats, carbohy-
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drates and dietary fibers in a meal were calcu­
lated on the basis of the data for annual con­

sumption of food and beverages per household 

member in the Republic of Slovenia according 
to the inquiry on the consumption in house­
holds, performed by the Statistical Office of the 
Republic of Slovenia for 1965-1988 and 1970-
1990 every five years,5 and by the help of plates 

with nutritional values of the food, Zagreb 

1990.6 In 1988 the pattern of a five-year inquiry 
included 3.250 households: 56 rural, 811 mixed 

and 2.383 nonrural households, chosen accor­

ding to the method of random selection. 

The Statistical Office of the Republic of 
Slovenia was also the source of data on the 

production of cigarettes. Data on the emission 

of sulphur dioxide into the air by consumers of 

fuel and raw materials in the Republic of Slove­
nia are - on the basis of analyses made by the 

Institute for Hydrometeorology of the Republic 
of Slovenia5 

- also gathered by the Statistical
Office of Slovenia. 

The analyses of samples of drinking water as 

to their bacteriological and chemical irreproac­
habilty are regularly performed by regional 

institutes of hygiene and social medicine in the 

Republic of Slovenia. Data on irreproachability 
of drinkable water were obtained from the 

Report ·of these microbiological laboratories.1 

The analysis of the magnesium content of drin­

kable water in Slovenia in 79 at random chosen 
water sources ( of open and closed type) was in 
1981 and 1982 performed by the Center for 

Mineral Water Research in Maribor, Republic 

of Slovenia. 7 

The data on individual risk factors (smoking, 

obesity, hypertension, hypercholesterolemia) 

were obtained from the !atest epidemiologic 
reasearches in Slovenia: Berger et al,8 Accetto

and Javornik;9 Pokorn;10 Srebot et al;11 Fortič12 

and Strgar;13 Gradišek et al;14 Jezeršek et al;15 

Radisavljevic et al. 16 

The daily nutritional pattern and the content 
of salt and dietary fibrins in the daily food 
pattern of the older population was taken from 
the study of Pokorn et al. 17 

Results with discussion 

It is interesting that although chronical diseases 

affect different organic systems and differ com­
pletely also as to their etiopathogenesis, the 
risk factors for some of them are very similar. 
For example: the development of arteriosclero­
sis is advanced by numerous factors, the effects 

of which should not only be added- up, because 

they intensify each other.18 Therefore it is extre­

mly difficult to explain the influence of food on 

heart and coronary diseases, if important risk 

factors for the appearance of arteriosclerosis 

such as physical activity and cigarette smoking 
of the population are not known. 

As important risk factors for the appearance 
of heart and coronary diseases and cancer 

among the population of Slovenia, we took into 
account some nutritional factors, alcohol abuse, 
and polluted environment, which are systemati­

cally collected by the state institutions, and also 
some other available risk factors - smoking, 
elevated blood pressure, and plasma concentra­

tion of cholesterol. 

Among the risk factors for the appearance 
of chronical diseases it is food that may be one 

of the most important risk factors.19
• 

20 With 

the average consumption of food and beverages 
per household member in the Republic of Slo­

venia (1965-1988) a rise in the consumption of 
individual groups of food - with the exception 
of fats - can be observed. The variability of 
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Figure 4. The proportion of fat, carbohydrates and 
protein in the total energy supply in Slovenia, 1965-
1988. 5 
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consumption of individual food types is relati­

vely large, which could be attributed to diffe­

rent and insufficiently accurate methods of hou­

seholds inquiring. 

After 1965 an obvious fall in the food con­

sumption can be observed, which can be seen 

also from the average energetic and nutritional 

value of an average daily meal (Figure 4). From 

1965 to 1985 the energetic value of an average 

daily meal was growing from 2539 to 3343 Kcal. 

Afterwards it started to fall and in 1988 it 

ranged at 2312 Kcal/day when an average meal 

of a Slovenian contained more than 35 % of 

fats and approximately 15 % of proteins in 

respect to the energetic value of the consumed 

food. The ratio between the animal and vegeta­

ble fats was decreased (Table 2). The share of 

Table 2. The proportion of animal and vegetable fat in the 
total fat supply in Slovenia, 1979-1989.5 

Year 
1979 
1984 
1989 

Animal fat (%) Vegetable fat (%) 
n n3 

� �8 
M �-8 

Olive oil (5) 
0.1 
0.2 
0.2 

olive oil, which is supposed to have also an 

important protective influence on the appea­

rance of arteriosclerosis, 19 is extremly low. A 

bigger share of vegetable oils in everyday nutri­

tion can be partly proved also by the increasing 

production of this food in the Republic of 

Slovenia. The increased production of eggs, 

meat, milk and fish during the last twenty years 

(Figure 5) caused a rise of the percentage of 

proteins in the daily nutrition and probably also 

of saturated fats. 

The quantity of the consumed table sugar per 

household member was falling extensively from 

1975 to 1988, while the quantitative trade with 

sugar and candy production are both increasing, 

which means that the consumption of sugar 

products, chocolate, cakes, etc. is on the increa­

se. Together with a lower consumption of table 

sugar there is also a fall in caries incidence 

(Figure 6). The cause for a lower caries rate in 

the Republic of Slovenia can not be found only 

in the lower consumption of table sugar, but 

also in the improved mouth hygiene and better 

teeth fluoridation. 21 
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Figure 5. Production of protein food in Slovenia, 
1970-1990. 5 

The quantity of the consumed fruit and 

vegetables has been falling since 1979-1989 

(Table 3). Because of the low quantity of daily 

consumed fruit and vegetables and cereal pro­

ducts, especially wholegrain cereals, the content 
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Figure 6. Treatment* in general dental clinics by HC 
domicile, Slovenia, 1969-1990 and available supply of 
sugar in Slovenia, 1965-1988. 1

• 
5 

* Teeth filling with and without treatment, surgical
treatment ( extracted teeth and other treatment).

** Sugar consumption per persona per year in Slove­
nia. 
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Table 3. Per capita consumption of fruit, vegetables and 
dietary fiber in Slovenia, 1979-1989.5 

Vegetables 
Fruit 
Dietary fiber 

Unit 

kg/day 
kg/year 
g/day 

1979 1984 1989 

31.6 16.6 15.7 
56.8 32.7 31.2 
16.4 16.0 15.1 

of dietary fibers in the daily nutrition has also 
been decreasing - in the same period it ranged 
between 16.4 and 15.1 g/day. Together with a 
low consumption of fruit and vegetable there 
is also a lower consumption of protective sub­
stances and this can be an important risk factor 
for the appearance of cardio-vascular diseases 
and cancer. 22-27 

An extremly low value of daily consumed 
fibers in the daily nutrition of Slovenian popu­
lation was established also with the analysis of 
56 at random chosen patterns of daily meals in 
the city of Ljubljana. The value of fibrins 
ranged between 3.5-21.9 g/day (7.7 + /- 3.9 
g/day).17 

A lot of eggs, fats, sugar, meat and milk 
products and a low quantity of fruit and vege­
table ( dietary fibrins) can also be a risk factor 
for the appearance of gallstones,28

' 
29 which is 

also on the increase (Figure 5). 
We lack <lata on salt consumption in house­

holds, but we do have <lata on the quantitative 
wholesale trade with food (salt). Between 1970 
and 1990 the trade with salt increased strongly. 
An analysis of 56 daily meals showed that the 
daily salt content ranged between 4.6 and 16.6 
g salt/day (8.7 + / -2.9 g/day), which exceeds 
the protective food recommendations.17

, 
22 

Serum levels of vitamins A and E, which are 
also important factors in the prevention of 
cardiovascular diseases and cancer, were analy­
sed in 189 randomly selected and examined 
persons, aged over 60 years and living in Ljub­
ljana (Figure 7). We did not observe an obvious 
lack of these three nutrients, which could be 
partially proved by a menu pattern containing 
a relatively varied combination of fruit, vegeta­
bles, cereals and milk. Approximately 90 % of 
the examined persons had a standardized pla­
sma vitamin E, and over 30 µM/mM of chole­
sterol. Only with approx. 41 % of ali examined 
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Figure 7. The annual average alcohol (100 vol%) con­
sumption in Slovenia, 1965-1988.5 

persons the plasma vitamin A exceeded 2.1 
M/1, according to Gey et all,24 this represents 
the normal preventive concentration of vitamin 
A and of the standardized vitamin E in the 
plasma of the examined persons. 

Because magnesium content in drinking wa­
ter can, to a certain degree, also be important 
for the prevention of cardiovascular diseases,30 

we give a substantial and up till now the only 
epidemiologic study of magnesium content in 
drinking water of the Republic of Slovenia. 
Among 79 randomly chosen samples of drinking 
water we found 20 samples of water with a low 
magnesium content. 

In the period 1970-1990, an increase was 
noted also in the field of quantitative trade with 
alcoholic beverages. In the period from 1965 to 
1985, the quantity of consumed pure alcohol, 
obtained from the consumption of food in hou­
seholds,5 ranged between 5.2 and 7.1 1 per year 
and person. Afterwards, the consumption of 
alcohol was steadily decreasing until in 1988 it 
achieved only 3.8 1 per year and person (Figure 
7). Lower consumption of alcohol could be 
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Figure 8. Cirrhosis mortality in Slovenia, 1975-1989. 1
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connected with the lower mortality from !iver 

cirrhosis31 observed during the last years (Fi­

gure 8). This has been proved also by a less 

frequent appearance and hospitalization of alco­

holic liver cirrhosis in the period from 1977 to 

1989. 

Simultaneously with the increased production 

of beer we can observe a rise of rectal cancer 

(Figure 9). Although some epidemiological stu-

Rate 
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Figure 9. Average annual crude incidence rates of 
rectal cancer (male) and production of beer in Slove­
nia, 1965-1990.4• 5

dies clearly point out a connection between 

consumption of beer and rectal cancer, there 

are others which cautiously deny that.20
, 

32-34 

Causes for such a high annual incidence of 

rectal cancer in Slovenia could also be due to 

inappropriate nutrition, smoking and some ot­

her causes.20
• 

32-35 

Our survey of risk factors includes some 

known environmental pollutants, which can also 

play an important role in the appearance of 

chronical diseases: polluted air, drinking water, 

smoking of cigarettes and equipment of indivi­

dual households with refrigirators, ali these are 

orientational indicators of less spoiled food 

among the population. 

The emission of sulphur dioxide into the air 

by individual consumers of fuel and raw mate­

rials in Slovenia had been steadily increasing 

until 1987. Afterwards, it obviously began to 

fall, especially due to stricter legislation measu­

res. This could also be the cause for a less 

frequent appearance of lung diseases during the 

last years (Figure 10). 36 
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Figure 10. Diagnostic statistics in the out-patient spe­
cialist clinics, Slovenia, 1969-1991.1

Fram 1965 till 1984, a steep increase in 

cigarette production is characteristic. After­

wards, an obvious fall can be observed (Figure 

11). Different studies on smoking habits of the 

Slovenians, performed between 1987 and 1992, 

including more than 18.000 of inquired persons 

aged between 15 and 101 years, showed that 

up to 40 % of men and up to 29 % of adult 

women within the inquired population were 

smokers; among the youth aged from 15 to 17 

years, there were 17.9-27.8% of smokers (boys 

and girls together). In comparison with other 

countries where smoking is already strongly 

restricted, having as a consequence a lower 
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Figure 11. Production of cigarettes in Slovenia, 1965-
1991. 5
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incidence of chronical diseases, the percentage 

of smokers in Slovenia is still very high. 

A relatively rough indicator of hygienic irre­

proachability of food is the availability of refri­

girators in households. Food kept in refrigira­

tors is less prone to perishing and has a lower 

content of nitrites which are an important factor 

for the appearance of nitrosamines.37
• 

38 The 

availability of refrigerators in households in 

1978 was almost 79 % , and rose in 1988 to 

almost 94 % . This could be one of the reasons 

for a lower incidence of stomach cancer in the 

Republic of Slovenia. Chemical and microbi­

ological pollution of our waters is still very 

high. 

Increased serum cholesterol is an important 

risk factor for the development of atherosclero­

sis. Other risk factors (hypertension, smoking, 

diabetes, obesity, physical non-activity, beha­

viour pattern) are often connected with the 

hypercholesterolemy, but play a minor role in 

the case of its absence.18 Cholesterol must 

achieve the value of 5 mmol/1 to cause the 

development of atherosclerosis. Other risk fac­

tors do not play such an important role (18). 

Table 4 shows the rate of persons with total 

plasma cholesterol exceeding 5.2 mmol/1 among 

the total of 4695 adult subjects from 5 wide 

Table 4. Incidence of elevated plasma cholesterol levels in 
Slovenia (>5.2mmol/l). 

Place of research 
Zgornja Ščavnica (8) 
Brnik (8) 
Ljubljana (14) 
Ljubljana (9) 
Ljubljana* (10) 

* institutionalized subjects

%subjects 
Men Women 
79.3 76.3 
58.6 54.1 
67.0 60.0 
47.9 67.8 
17.1 30.7 

No 
1132 
743 

1692 
696 
432 

Age groups 
25-64
25-64
25-64
60-94
60-101

epidemiologic studies performed in the Repu­

blic of Slovenia. The results show that more 

than a half of the examined subjects have an 

important and basic risk factor for the develop­

ment of atherosclerosis - but these results can­

not be generalized for the whole Slovene terri­

tory. 

Six studies, published in Slovenia between 

1987 and 1992, which included 8049 examined 

subjects (Table 5) showed that the population 

aged between 25 and 70 years had a relatively 

different prevalence of hypertension, which is 

also an important factor for the appearance of 

cardiovascular and cerebrovascular diseases. 

Such variability of results can also be a conse­

quence of different methods for blood-pressure 

measurements. 3941 

In five epidemiological studies which included 

7572 subjects aged from 7 to 101 years we could 

observe excessive body weight and obesity in 

9.6 % of the examined men aged between 25 

and 64 years, and 22.2-41 % of the examined 

women. Among children aged between 7 and 

15 years there were only 2.8-4.7 % of boys and 

4.8-7.7% of girls with excessive body weight 

(Table 6). Relatively high body weight of the 

subjects, although their daily energy consump­

tion is relatively low, can be a consequence of 

insufficient physical activity and of too high a 

content of fats in the daily nutrition.42
• 

43 

Conclusion 

We could conclude that a relatively high inci­

dence and prevalence of chronical and degene­

rative diseases in the Republic of Slovenia, or 

their constant increase, - if compared with 

western countries where it is lower and has 

been decreasing for several years already, - is 

Table 5. Incidence of elevated blood pressure (mm Hg) in Slovenia. 

% subjects 
Place of research Men Women Together No Age groups 
Ljubljan� Šiška (15) - - 18.9 2965 40-70
Zgornja Sčavnica (8) 17.6 22.9 1132 25-64
Brnik (8) 17.0 17.1 743 25-64
Ljubljana (14) 47.3 30.9 39.1 1692 25-64
Ljubljana (9) 37.9 51.2 46.1 695 60-94
Ljubljana* (10) 37.1 50.2 47.9 822 60-101

* institutionalized subjects 
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Table 6. Obesity in men and women in Slovenia. 

Place of Indices of 
research obesity Men 
Ljubljana (14) BMI 49.0 
Ljubljana (9) Q 69.9 
Zgornja Ščavnica (8) RTM 9.6 
Brnik (8) RTM 19.2 
Maribor (16) RTM 

RTM 
RTM 

BMI = body mass index (kg/m2); * > 2.7 
RTM = relative body mass: (% ); * > 120 
Q = Quetelet's index (body mass/body height2 (g/cm2)); * > 2.57 

a consequence of a much too intensive presence 

of risk factors in the Republic of Slovenia. Only 

after a change of the policy concerning nutri­

tion, environmental protection, medica! educa­

tion and a changed medica! welfare service in 

general, it will be possible to lower the inci­

dence of these diseases in Slovenia. 
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The characteristic angle-B concept in electron are therapy 

Marina Pia, Ervin B. Podgoršak, and Conrado Pia 

Department of Medica! Physics, Montreal General Hospital, McGill University, Montreal, 
Quebec H3G IA4, Canada 

Eleetron are therapy is a speeial radiotherapeutie teehnique in whieh a rotational eleetron beam is 
used to treat superficial tumour volumes whieh follow eurved surfaees. While the teehnique is well 
known and aeeepted as clinieally useful in the treatment of eertain tumours, it is not widely used 
beeause it is relatively eomplieated and its physieal eharaeteristies are poorly understood. Moreover, 
the dependenee of dose distributions on a large number of physieal and treatment parameters makes 
treatment planning in eleetron are therapy very diffieult even far homogeneous media. 
The exeellent clinieal results aehieved by the few pioneers in this field during the past two deeades 
have eertainly stimulated an inerfased interest in eleetron are therapy, both far eurative treatments 
as well as far palliation. In faet, manufaeturers of linaes now offer the eontinuous eleetron are 
therapy mode as one of the standard treatment options. While this option is usually purehased with 
a new linae sinee it is relatively inexpensive, it is rarely used clinically beeause of the teehnieal 
diffieulties involved. However, the number of eentres using or planning to use this treatment modality 
is growing, making the improved understanding of teehnieal and physieal aspeets of eleetron are 
therapy highly relevant. 
The charaeteristie angle-� eoneept provides a useful empirieal approaeh to treatment planning in 
eleetron are therapy. The eoneept is reviewed and its applieability is expanded from homogeneous 
to heterogeneous phantoms. It is also shown that for homogeneous phantoms depth dose data at a 
partieular eleetron beam energy ean be caleulated from a data set measured at some other standard 
energy. 

Key words: neoplasms-radiotherapy; eleetron are therapy 

Introduction 

The partieular energy loss eharaeteristies of 

eleetrons as they penetrate into tissue make 

eleetrons suitable for use in treatment of super­

fieial malignant diseases. Stationary eleetron 

beams are now routinely used in radiotherapy 
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and severa! radiotherapy eentres have during 

the past two deeades, in addition to stationary 

eleetron beam teehniques, developed moving 
eleetron beam teehniques whieh are ussually 

referred to as eleetron are therapy. 
Eleetron are therapy is well-suited for treat­

ment of large superfieial tumour volumes whieh 

follow eurved surfaees. The treatment is perfor­

med either with a eontinuous beam-on rotation 

of the eleetron beam (eontinuous are) or with 
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a series of overlapping isocentric stationary 

electron beams (pseudo are). Electron are the­

rapy has proved useful in the treatment of 

patients with recurrent malignant chest wall 

disease ( e. g., breast cancer) who had failed 

previous conventional photon beam radiothe­

rapy or patients with extensive superficial skin 

tumours involving large curved surfaces of the 

body ( e. g., sarcomas, limited mycosis fungo­

ides, extensive basal or squamous celi carcino­

mas, and limited lymphomas). 

In our department we have been using elec­

tron are therapy clinically since 1986. During 

this tirne we have treated 43 patients and achie­

ved excellent local palliation of the disease in 

most of them. The clinical experience with our 

pseudo are electron therapy on 24 patients 

treated between November 1986 and June 1990 

has been described in detail elsewhere1 inclu­

ding information on tumour types, tumour loca­

tions, tumour control and morbidity. 

The calculation of dose distributions in elec­

tron are therapy is a complicated procedure and 

usually cannot be performed reliably with algo­

rithms used for standard stationary electron 

beam treatment planning. The dose distribu­

tions in electron are therapy depend in a com­

plicated and seemingly haphazard way on seve­

ra! treatment parameters, such as the electron 

field width, depth of isocentre, source-axis dis­

tance, electron beam energy, surface curvature 

of the patient, use of secondary and tertiary 

collimation, field shape as defined by the secon­

dary collimator, and number of monitor units 

either per degree in continuous arcs or per each 

stationary beam in pseudo arcs. 

The difficulties in optimization of the treat­

ment parameters for a particular patient make 

electron are therapy very complex and prevent 

its wider use in standard radiotherapy depart­

ments. The few radiotherapy centres which to 

date have used electron are therapy clinically 1-11 

have developed their own specific solutions to 

the technical problems related to the treatment 

itself and to the calculation of the dose distribu­

tions inside and outside the targeted volume. 

In our centre we have developed an empirical 

method, referred to as the characteristic angle-� 

concept, for the calculation of dose distributions 

in electron are therapy. In this paper we review 

the angle-� concept and extend it to account 

for multiple electron energies and tissue hetero­

geneities. 

Materials and methods 

Experimental apparatus and techniques. 

An isocentric linear accelerator (Clinac-18, Va­

rian Associates, Alto Palo, California), capable 
of producing electron beams in the energy 

range between 6 Me V and 18 Me V, has been 

used as the source of electrons. The virtual 

source of the stationary electron beam is at 

85 cm from the isocenter axis making our nomi­

nal source-axis distance in the pseudoarc techni­

que equal to 85 cm. The electron beam depth 

dose distributions for stationary and are therapy 

beams were measured in cylindrical phantoms 

with thermoluminescent dosimetry (TLD) tech­

niques incorporating a TLD reader (model 

2000, Harshaw Chemical Company, Solon, 

Ohio) and dosimeters in the form of LiF rods 

(TLD-100, Harshaw Chemical Company, 

Solon, Ohio) with dimensions of 1 x 1 x 6 mm3. 

Characteristic angle-� concept. 

Before introducing the electron are therapy 

clinically, we initiated a study of the basic 

physics of electron are therapy and developed 

the characteristic angle-� concept for an empi­

rical, yet general, description of dose distribu­

tions in electron are therapy. The angle-� con­

cept has been described in detail elsewhere, 12 

so that here only a concise description of its 

main features will be given. 

For a given electron are treatment geometry 

a characteristic angle � can be uniquely deter­

mined by three treatment parameters: nominal 

field width w, depth of isocentre di, and virtual 

source-axis distance f. As shown in Figure 1, 

the characteristic angle � for an arbitrary point 

Q on the patient's surface is measured between 

the central axes of two rotational electron 

beams positioned in such a way that at point 
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Q the frontal edge of one beam crosses the 
trailing edge of the other beam. The treatment 
are angle a is of course much larger than the 
characteristic angle �-

The relationship among the parameters �, di, 
w, and f is then through straightforward geome­
try given by: 

2di sin(�) 

w- 1-(7) ,o,(�) (1) 

and hence one obtains the following quadratic 
equation for calculating �: 

( ��
2 

-1) tan2 (�) + 4 (�)tan (�) + (2) 

+(:J-1)=0 

We found experimentally that, for a constant 
f, electron beams with combinations of di and 
w which give the same characteristic angle � 
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Figure l. Schematic representation of the electron are 
therapy geometry ( a = are therapy angle, � = characte­
ristic angle, I = isocentre, d; = depth of isocentrc, 
w = ficld width, f = virtual sourcc-axis distance, 
Q = point of interest on patient contour). 

exhibit very similar radia! percantage depth 
<lose characteristics even though they may differ 
considerably in their individual di and w. The 
radia! depth doses for a point of interest Q on 
the contour surface are measured along a direc­
tion perpendicular to the contour. This direc­
tion may but does not necessarily coincide with 
the direction of di for the point of interest on 
the contour surface. 

Isocentre depth 

In addition to field size, the isocentre depth 
generally also has a strong influence on the 
rotational electron <lose distribution. The posi­
tion of the isocentre, however, cannot be cho­
sen arbitrarily, rather it is fairly rigidly determi­
ned by the contour of the patient within the 
treatment volume. An attempt is usually made 
to approximate the contour within the treat­
ment volume by an appropriate segment of a 
circle and this then does not leave much leeway 
in the choice of the actual position of the 
isocentre. Since the virtual source-axis distance 
is fixed for a given therapy machine and the 
position of the isocentre is determined by a 
given treatment geometry, the field width beco­
mes the important parameter, the choice of 
which will strongly influence the <lose distribu­
tion in the treatment volume and also affect 
the bremsstrahlung <lose outside the treatment 
volume. 

Field width 

In the first approximation the field width in 
electron are therapy is constant along the field 
length, i. e., the secondary collimator defines a 
rectangular field. However, if the patient profile 
changes drastically along the field length, then 
electron are therapy with a constant field width 
will result in considerable <lose inhomogeneities 
in the treatment volume. It has been 
shown,7•13•14 that an appropriate modulation of 
the field width to compensate for changes in 
patient axial profiles will improve the <lose 
distribution in the targeted volume. In general, 
one may thus envisage that the electron field 
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defined by the secondary collimation will be 

irregular; a considerable amount of work, ho­

wever, will have to be done to understand the 

requirements for the appropriate field shape to 

accommodate a given clinical situation. 

Bremsstrahlung contamination in electron are 

therapy 

The electron beam field size has a very pro­

nounced effect not only on the treatment tirne 

and the <lose distribution inside the targeted 

volume but also on the bremsstrahlung contami­

nation of the moving electron beam. This effect 

is sometimes overlooked in clinical applications 

of electron are therapy and may result in in­

advertent, yet serious, radiation induced da­

mage to the patient. The photon contamination 

is generally aimed in the forward direction 

along the electron beam central axis. This re­

sults in the isocentre axis and its vicinity conti­

nuously irradiated by the bremsstrahlung pho­

tons during the electron beam on-tirne, and 

may result in the isocentre photon <lose compa­

rable to the prescribed electron <lose. Thus the 

photon contamination of the electron beam and 

the photon <lose at the isocentre are of clinical 

importance and both should be minimized in

electron are therapy. 15•16 We have shown recen­

tly17 that the isocentre <lose in are therapy is 

inversely proportional to the characteristic an­

gle �-

Other treatment parameters 

The choice of the appropriate beam parameters 

in electron are therapy also depends on the 

target volume, patient contour, and the desired 

<lose distribution within the target volume. As 

discussed above, the isocentre position is 

usually determined by approximating with a 

section of a circle the patient contour abutting 

the target volume. The isocentre depths di are 

thus pre-determined for all surface points of 

interest. The virtual source-axis distance f is of 

course fixed for a given treatment machine. For 

a particular patient geometry the electron beam 

energy and the characteristic angle � are deter-

mined from a pre-measured set of depth <lose 

<lata with the electron energy and � as parame­

ters. Both the electron energy and � are chosen 

such that the radial depth doses for a given 

reference point on the patient's surface provide 

adequate <lose distribution within the target 

volume. Once � and di are known, the required 

treatment field size w is calculated from Eq. 2. 

Results and discussion 

Validity of the angle-� concept. 

The validity of the angle-� concept is confirmed 

in Figure 2 where we plot for a 9 Me V electron 

100 

BOI 1. 

601 

C1> 401 
tli 

o 
"C 20 

f (a) 

� oor 

0:: 60 \ 
401 

20 

(c)
o 2 

IHo"I r 
• d1= 10cm 

w =3.9cm 

\ x d1 
= 15cm 

w =6.3cm 

• d1 
= 20cm 

\ w = 9.0cm 

\IHo"I 
• d1 = 10cm 

w = 7.7cm 

d1 =15cm x 
w =12.3cm 

„ d1=18cm 
w =15.4cm 

\_ lf (b) 

113 = sool \ IHDD0I 
• d

1 
= 10cm „d1=5cm 

w =14,1cm w = 8.0cm 

x d1 = 15cm • d
1

= 10cm 
w =22.3cm w =16.6cm 

1 
x d1 = 15cm 

w = 25.9cm 

\_ ll (d) \_._ 
4 6 o 2 4 6 

De p t h d ( cm) 
Figure 2. Radia! percentage depth doses in electron 
are therapy measured in a homogeneous phantom for 
various combinations of field size w and isocenter 
depth di giving characteristic angles 13 calculated from 
Eq. (2). Electron beam energy: 9 MeV. 

beam the measured radial percentage depth 

doses for various combination of w and di 

giving characteristic angles � of ( a) 20°, (b) 40°, 

( c) 80°, and ( d) 100°. The agreement among

the depth <lose curves measured for various w

and di giving the same � is excellent in the

practical range for angle � from 20° to 100° 
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even though the individual beams may vary 
considerably in w and di - The solid curves of 
Figure 2 represent the average values for the 
depth dose curves measured for a given angle 
� with various combinations of w and di. 

To study the effect of the angle � on the 
rotational electron depth doses further we dis­
play in Figure 3 the data of Figure 2, in addition 
to curves representing measured data for a 
stationary 9 Me V electron beam as well as for 
a rotational beam with a � of 60°. For small 
angles � the radial percentage depth doses are 
similar to those obtained for a stationary elec­
tron beam of the same energy. As the angle � 
increases, however, the beams become less 
penetrating, the depth of dose maximum moves 
towards the surface, and the surface doses 
increase. The disadvantage of a larger � in are 
therapy is a lower beam penetration associated 
with a shallower dose fall-off beyond the depth 
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Figure 3. Radia! percentage depth doses for electron 
are therapy in a homogeneous phantom (solid curves) 
for characteristic angles p from 20° to 100°. Electron 
energy: 9 MeV. The dashed curve is the depth dose 
distribution for a stationary 9 MeV beam. 

of dose maximum. Its advantage, on the other 
hand, is a larger skin dose and, as shown 
before, 17 a lower photon dose at the isocentre. 

The characteristic angle-� eoneept thus gives 
a simple and practical method for the calcula­
tion of isodose distribution in electron are the­
rapy through a determination of radial percen­
tage depth doses for a series of surface points 
in the treatment volume. The radial pereentage 
depth doses for arbitrary surface points in the 
target volume can be accurately predicted from 
a pre-measured set of depth dose data for 
various angles � at a given eleetron beam 
energy. These depth doses, however, are all 
normalized to 100 for the dose at the depth of 
dose maximum dmax for eaeh particular surface 
point of interest. 

Treatment planning 

The relationship between the dose at one sur­
faee point to the dose at another surfaee point, 
for a given set of pseudo are parameters, has 
to be known if the radial pereentage depth 
doses for various surface points are to be used 
in the determination of actual isodose distribu­
tions in the target volume. In clinical practice 
patient eontours cannot always be approxima­
ted by segments of a circle and this then results 
in variations in di from one surface point to 
another in the transverse slice. Since w is con­
stant during the are therapy, the variation in di 

results in variations !n angle �' whieh in turn 
implies variations in surface doses and relative 
radial depth doses from one surface point to 
another. 

Our method to determine the isodose distri­
butions for an arbitrary set of surface points 
was published recently. 11 The actual isodose 
distributions may be reconstructed from the 
knowledge of the radial percentage depth doses 
for various surface points in the target volume, 
provided that the surface dose values are renor­
malized to the dose at a given surface reference 
point. We have found experimentally that for 
a given f and w the measured surface doses for 
arbitrary surface points in eleetron are therapy 
are related through an inverse square law incor-
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porating the change in distance between the 
virtual source and the surface point as well as 
through a linear relationship accounting for the 
change in the characteristic angle �- The rela­
tionship between DA, the surface dose for a 
reference surface point A, and D0, the surface 
dose for an arbitrary surface point Q, is empi­
rically given by: 

{ 
[f-di (A)] 

}
2 BoDo =DA [f-di(Q)] BA 

(3) 

where f is the virtual source-axis distance, and 
di(A) and di(Q) are the isocentre depths for 
surface points A and Q, respectively. The radia! 
depth doses for each surface point on the 
central contour are thus renormalized to the 
value at the surface reference point, resulting 
in an isodose distribution, which in homoge­
neous phantoms quite reliably describes the 
actual distribution obtained during the are the­
rapy. 

The method above assumes the same number 
of monitor units per each pseudo are beam or 
a constant beam output in continuous arcs. If 
the resulting dose distribution is too inhomoge­
neous because of large variations in di, then an 
improvement can be achieved by adjusting the 
monitor units per pseudo are beam or by modu­
lating the beam output in continuous rotations 
to even out the underdosed and overdosed 
regions. We have studied the first method and 
found that with an appropriate adjustment of 
monitor units per pseudo are beam we can 
achieve an adequate dose homogeneity even in 
very irregular geometries treated with pseudo 
are electron beams. 

The characteristic angle-� concept presented 
so far was valid only for homogeneous phan­
toms and electron beam energies equal to those 
for which the pre-measured set of depth doses 
was obtained. We have recently extended the 
angle-� concept to incorporate multiple electron 
beam energies and various tissue inhomogenei­
ties. 

Dependence of radia! depth doses on electron 

beam energy 

In electron are therapy it is relatively simple to 
determine the depth dose distributions for an 
arbitrary electron energy E from a set of depth 
dose distributions measured for a nominal elec­
tron beam energy E0 • The procedure involves 
accounting for relative characteristic angles � 
of the rotating beams and practical ranges of 
the stationary beams with energies E and E0 • 

The dose at depth d for energy E, D(d, E) is 
calculated from the dose at depth d0 

of energy 
E0 , D( d0 , E0) with the following empirical 
relationship: 

D(d E)- D(d E )B{di-dmax (E)} (4) ' - 0' 0 B{di-dmax (Eo)}'

were depth of dose maximum is represent�d by 
dmax, and depths d and d0 are related by the 
following relationship: 

_ Rp(E) .d - do Rp (Eo) ,

similarly dmax(E) and dmax(E0): 

_ Rp (E) dmax(E) - dmax(Eo) Rp (Eo) ,

(5) 

(6) 

where R
p
(E) and Rp(E0) are the physical ranges 

of the stationary electron beams with energies 
E and E

0
, respectively. 

An example is shown in Figure 4 with 12 
Me V and 15 Me V rotational electron beam 
depth doses calculated from data measured at 
9 Me V for a polystyrene cylindrical phantom 
with a radius of 15 cm. For ali energies, the 
same dose was given per each beam in the 
pseudo are, the characteristic angle � on the 
phantom surface was 40°, and doses are norma­
lized to 100 % at depth of dose maximum for 
the 9 Me V rotational beam. The increase in 
dmax for the 12Me V and 15 Me V rotational 
beams is predicted by Eq. (6). The relative 
doses at dmax for the 12 Me V and 15 Me V 
rotational beams are larger than the dmax dose 
for the 9Me V beam because the dmax points 
for the 12 Me V and 15 Me V beams are deeper 
in the phantom and therefore exposed to the 
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electron beams for a longer tirne during the 
beam rotation. The relative dose values at dmax 

for the various beam energies can be determi­
ned using Eq. (4). The agreement between the 
depth doses measured at 12 Me V and 15 Me V 
and those calculated from Equations (4), (5) 
and ( 6) for the two electron energies is excellent 
indicating that Eq. (4) may be used to calculate 
radial depth doses at an arbitrary energy E 
from the known set of are therapy depth doses 
at a nominal energy E0 • 
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Figure 4. Radia! depth doses in electron are therapy 
on a homogeneous cylindrical phantom (radius: 15 cm) 
for electron energies of 9 Me V, 12 Me Vand 15 Me V. 
Solid curves reprcscnt measurcd data , the data points 
for 12 McV and 15 McV were calculatcd from the 9 
MeV data with Equations (4), (5) and (6). 

Dependence of radia! depth doses on phantom 

density 

Using a set of radial depth dose data measured 
for a given electron energy in a homogeneous 
phantom (for example: 9MeV electrons in a 
cylindrical polystyrene phantom), we can also 

predict dose distributions in heterogeneous 
phantoms with the same electron energy, as 
shown with the example given in Figure 5. The 
solid curve represents electron are therapy ra­
dia! depth doses measured in a homogeneous 
polystyrene cylindrical phantom (radius: 
15 cm), while the dashed curve represents depth 
doses measured in a composite cylindrical phan­
tom consisting of a wood cylinder ( density 
Q = 0.3 g/cm3, radius: 13 cm) surrounded by a 
polystyrene tube with a wall thickness of 2 cm. 
The data points represent radia! depth doses 
calculated with the following empirical relation­
ship: 

J3{di-dmax (Q)} D(d,g) = D(do,Qo) J3{di-dmax(Qo)}

with 

d (ri) = [dmax (Qo)-t] oQ + tmu � 

�o 

and 

d=[d0-t] Q +t
Qo 

(7) 

(8) 

(9) 

where t stands for the thickness of the polysty­
rene tube of density g0; d and d0 are depths in 
the phantom, and ali other parameters were 
defined above. For t = O the heterogeneous 
phantom becomes a homogeneous phantom and 
Equations (7), (8) and (9) become essentially 
identical to Equations (4), (5) and (6), respec­
tively. For both phantoms of Figure 5, the same 
dose was given per each beam in the pseudo 
are, the characteristic angle � on the phantom 
surface was 60°, and doses are normalizecl to 
100 % at dmax for the homogeneous phantom. 
The increase in dmax for the heterogeneous 
phantom is preclicted by Eq. (8) and the relative 
doses at dmax are given by Eq. (7). The compo­
site phantom is of lower density than the unit 
density homogeneous phantom. This results in 
larger dnrnx ancl this in turn results in a larger 
relative dose because of the longer fone the 
dmax point spends in the rotational beam. 

As shown in Figure 5, the agreement between 
the radia! depth doses measured in the hetero­
geneous phantom ancl those calculated from 
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Figure S. Radia! depth doses in eleetron are therapy 
on a heterogeneous eylindrieal phantom. Solid eurve: 
measured in a homogeneous phantom. Dashed eurve: 
measured in a heterogeneous phantom. Data points: 
ealculated from solid eurve with Equations (7), (8) 
and (9). 

homogeneous phantom data is exeellent, indiea­

ting that the modified angle-� eoneept eould be 

developed for use in dose distribution ealcula­

tion in eleetron are therapy involving hetero­

geneous media. 

Conclusions 

Eleetron are therapy is a speeial radiotherapeu­

tie teehnique in whieh a rotational eleetron 

beam is used to treat superfieial tumour volu­

mes whieh follow eurved surfaees. While the 
teehnique is well known and aeeepted as clini­

eally useful in the treatment of eertain tumours, 

it is not widely used beeause it is relatively 

eomplieated and its physieal eharaeteristies are 

poorly understood. Moreover, the dependenee 

of dose distributions on a large number of 

physieal and treatment parameters makes treat­

ment planning in eleetron are therapy very 

diffieult even for homogeneous media. Current 

eommereial treatment planning software has 

eonsiderable diffieulties aeeounting for the va­

rious physieal parameters affeeting the dose 

distribution in are therapy, even more so when 

tissue heterogeneities are involved. These diffi­

eultes seriously impede a widespread and rou­

tine use of eleetron are therapy. 

The exeellent clinieal results aehieved by the 

few pioneers in this field during the past two 

deeades have eertainly stimulated an inereased 

interest in eleetron are therapy, both for eura­

tive treatments as well as for palliation. In faet, 

manufaeturers of linaes now offer the eonti­

nuous eleetron are therapy mode as one of the 

standard treatment options. While this option 

is usually purehased with a new linae sinee it 

is relatively inexpensive, it is rarely used clini­

eally beeause of the diffieulties diseussed above. 

In this paper we have diseussed the eharaete­

ristie angle-� eoneept, an empirieal approaeh 

whieh we have developed for ealculation of 

dose distributions in eleetron are therapy. The 

eoneept has been used clinieally for homoge­

neous phantoms and we have shown here that 

there is a potential for its extension to multiple 

eleetron beam energies and tissue heterogenei­

ties. Preliminary measurements in eylindrieal 

phantoms have shown that, based on a set of 

radia! depth dose data measured in a homoge­

neous phantom at a given eleetron beam ener­

gy, we ean prediet (i) radia! depth doses in 

homogeneous phantoms at other eleetron beam 

energies, and (ii) radia! depth doses in hetero­

geneous phantoms for the same eleetron beam 

energy. In both eases the radia! depth doses 
are ealculated on an absolute seale, an ap­

proaeh whieh will lend itself well for the deve­

lopment of are therapy dose ealculation soft­

ware both in homogeneous and heterogeneous 

media. 
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Is a single film-dosimeter enough for monitoring the radiation 
dose to the interventional radiologist? 

Andras Konya and Zoltan Vigvary 

Department of Radiology, Semmelweis University of Medicine H-1082 Ulloi iit 78/a, 
Budapest, Hungary 

Personnel exposure to radiation was investigated during vascular interventions (VI) and percutaneous 

biliary interventions (PTBD). In this study TLDs were applied for each of the following sites: 

radiologist's eyes, thyroid, hands as well as on the trunk at chest and gonad leve! under the apron. 

Dose during vascular sessions (75 min.) and PTBD sessions (58 min.) was measured by TLDs, 

from these data the dose rates relevant to the given regions were calculated. The radiologist' s dose 

rates were 41.3, 45.3, 52.0 and 24.0 µGy!min to the forehead, thyroid, left hand and right hand, 

respectively, during Vls. The corresponding values were 67.2, II2.0, 767.2 and 305.l µGylmin, 

respectively, during PTBDs. The dose rates at chest leve! under the apron were 0.293 �tGy/min 

during Vls and 1.91 µGy!min during PTBDs. The relative values expressing the relationship between 

the absorbed doses of the unprotected regions and the chest dose measured simultaneously under 

the apron were as follows: 140, 154, 177 and 81 as well as 35, 58, 400 and 159, to the radiologist's 

forehead, thyroid, left and right hand, during Vls and PTBDs, respectively. An individual dosimeter 

worn on the trunk at chest leve! under the protective apron appears insufficient for ensuring that 

the dose equivalent to any unprotected region does not exceed the relevant limits during interventional 

radiology procedures. 

Key words: radiology, interventional-manpower; film dosimetry; individual dosemeters, personnel 

exposure to radiation. 

Introduction 

As an overwhelming majority of interventional 

radiology procedures are performed under fluo­

roscopy, this results in a considerable increase 

in radiation burden to the personnel, especially 

to the examiner. Parallelly to the development 

Correspondence to: Prof. Andras K6nya, Department 
of Radiology, Semmelweis University of Medicine, 
H-1082 Ulloi ut 78/a, Budapest, Hungary.

UDC: 614.876 

of interventional radiology, a discussion has 

been stirred up whether the radiation <lose 

suffered by the staff could be adequately moni­

tored by a single film-dosimeter, especially if 

this is worn under a protective apron. In the 

case of interventional radiologist, the doses 

received under the apron are numerically repor­

ted above the value of 0.4 mGy, but in such 

cases in unprotected regions very significant 

doses go unregistered. 1 
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Our studies were conducted to estimate the 

exposure incurred by certain, significantly expo­

sed body regions of the radiologist during both 

vascular and biliary interventions (VIs and 

PTBDs). Our investigations were also aimed at 

comparing the radiologist's relevant doses du­

ring two basically different types of interven­

tions as well as at determining the numerical 

relationship between the doses absorbed by the 

unprotected regions and the chest dose measu­

red simultaneously under a lead apron. 

Material and methods 

Interventions were carried out with an overhead 

x-ray tube and undercouch image intensifier

(Siemens Biangulix 125/12/50 tube, focus dia­

meter 1.3 mm, with 4 mm Al filtration, Tridoros

5S basic equipment with dose automatics). The

radiation field was 12 x 10 cm, the average

diameter of the patient's body was 20 cm. The

x-ray beam was characterized by 95-110 kV,

4.5 - 6.5 mA.

The LiF thermoluminescent dosimeters 

(TLD) were prepared in the form of a <lise or 

a capsule on a ring, attached to the proximal 

phalanx of the third finger of the radiologist's 

right and left hands, his collar outside the apron 

( thyroid), to the centre of his forehead and on 

the trunk at chest and gonad level under the 

protective apron. 

We monitored the doses absorbed by radiolo­

gist during Vis and PTBDs where the fluoro­

scopy tirne was 75 min. and 58 min., respective-

ly. From these data we calculated the <lose rate 

relevant to the given regions (Table 1). The 

received doses were determined by a compara­

tive method which has been described in detail 

in these galleys.2 

Results 

Absorbed doses as well as the calculated dose 

rates in different sites of the radiologist are 

presented in Table l. 

In the vascular studies the <lose rate was the 

highest on the left hand (52.0 µGy/min) but 

these values were just slightly lower on the 

radiologist's forehead and thyroid ( 41.3 and 

45.3 µGy/min). The <lose measured on the righ 

hand (24.0 µGy/min) was about a half of the 

value registered on the left hand. 

Owing to the radioprotective effect of the 

protective apron the doses measured under it 

were significantly lower. The relevant <lose rate 

registered on the trunk at chest and gonad level 

were 0.293 and 0.1 �tGy/min, respectively. 

From the above mentioned <lata we can cal­

culate relative values expressing the relationship 

between the radiation exposures of different 

body parts and the corresponding chest dose. 

These relative values were 140.9, 154.5, 177.2 

and 81.8 to the radiologist forehead, thyroid, 

left and right hands, respectively, during Vis. 

The highest <lose during PTBDs (in 58 min.) 

was measured on the left hand 44.5 mGy which 

corresponds to 767.2 µGy/min <lose rate. Less 

than a half of this value was registered on the 

right hand (305.1 µGy/min) while the third 

Table l. Radiation doses incurred by different body parts of radiologist with dose rate and relative values 
expressing the relationship between the doses to different uncovered parts and the corresponding chest doses 
under the apron. 

Vascular Biliary 
(fluoroscopy tirne: 75 min) (fluoroscopy tirne: 58 min) 

Measured dose Dose rate Relative Regions of Measured dose Dose rate Relative 
(mGy) (µGy/min) value body (mGy) (�tGy/min) value 

3.1 41.3 140.9 forehead 3.9 67.2 35.1 
3.4 45.3 154.5 thyroid 6.5 112.0 58.5 
0.022 0.293 1 chest 0.111 1.91 1 
0.0076 0.1 0.345 gonad 0.09 1.55 0.81 
3.9 52.0 177.2 left hand 44.5 767.2 400.9 
1.8 24.0 81.8 right hand 17.7 305.1 159.4 
---·-···----



60 K6nya A and Vigvdry Z 

highest dose rate was 112.0 µ_Gy/min measured 

in the jugulum (thyroid). 

It is noteworthy that the chest and gonad 

doses were significantly higher than the corre­

sponding doses measured in the vascular studies 

(1.91 and 1.55 µGy/min vs. 0.293 and 0.1 µGy/ 

min). This means that the interventionalist's 

chest and gonad regions are exposed to 6.5 
times and 15.5 times higher doses, respectively, 

during PTBDs than Vis (Table 2). 

Table 2. Dose rates for different body parts of the 
radiologist during PTBDs and VIs and their compari­
son to one another. 

Body regions 

Forehead 
Thyroid 
Chest (under the apron) 
Go nad ( under the apron) 
Left hand 

. 
Right hand 

Biliary Yascular 
µGy/min µGy/min 

67.2 41.3 

112.0 45.3 

1.91 0.293 

1.55 0.1 

767.2 52.0 

305.1 24.0 

Relative 
value 

1.62 

2.47 

6.51 

15.5 

14.75 

12.71 

In view of the significant difference between 

the doses measured under the lead apron during 

PTBDs and Vis, the determination of the rela­

tive values expressing the relationship between 

doses of uncovered parts and the cbest dose 

becomes of greater importance. Tbe relative 

values were 35.1, 58.5, 400.9 (!) and 159.4 to 

the interventional radiologist's forebead, tby­

roid, left and rigbt bands, respectively. 

The great difference between the radiohygie­

nic conditions during tbe vascular and biliary 

interventions can be demonstrated even more 

unequivocaUy if we compare the corresponding 

dose rates. Table 2 sbows tbat while tbe radio­

logist's forehead and tbyroid is exposed to 

"only" 1.5 - 2.5 times bigber doses during 

PTBDs (1.62 and 2.47) compared to VIs's con­

ditions, tbese relative values are mucb bigber 

considering tbe under-tbe-apron values (6.5 and 

15.5 at tbe heart and gonad level, respectively) 

and extremely higb for tbe hands (14.7 and 

12.7), taking into account tbe fact tbat tbese 

values expressed in absolute numbers are mucb 

bigber because they are measured in uncovered 

regions. 

Discussion 

Interventional radiologists receive different but 

very significant doses directly associated with 

tbe type of work performed. One bas to take 

into consideration that body parts not protected 

by tbe apron, e.g. bands and arms and tbe head 

and neck region, are exposed unsbielded to the 

scattered radiation. 

As tbe radiation field is quite inhomogenious, 

and tbe yearly limit of different regions is not 

the same, it is clear, however, tbat a single 

film-dosemeter worn under tbe apron at the 

cbest level appears a ratber inadequate tool for 

the determination of actually received doses. 1
•

3 

Bucban found tbe attenuation factor for tbe 

protective apron to be 0.04 - 0.005, i.e., areas 

left unprotected are exposed to 25-200 times 

bigber doses compared to tbe areas under tbe 

apron .1 Tbese data are clearly confirmed by our 

observations. Since the dose measured under 

tbe apron at the chest leve! is only about one 

bunredtb or less of that of tbe unprotected 

regions, it is easy to realize that the use of a 

film-dosemeter is totally insufficient. 

E.g., if on the radiologist's bimontbly control­

led dosemeter the value is under 0.4 mGy and 

the numerical value tbougb not given is actually 

0.3 mGy, tbe lens received in tbe same period 

at least 42 mGy, even if tbe radiologist performs 

only vascular interventions whicb are much 

more favourable from radiohygienic point of 

view. If we extrapolate tbis for a whole year, 

we get 252 mGy, a value above tbe annual 

radiation limit for tbe lens (150 mGy). 

Taking into account tbe extreme situation 

wben tbe radiologist's wbole body dose is 0.39 

mGy for two months during the whole year, 

he/she is notified that his/her dose is below the 

0.4 mGy bimonthly limit. He/sbe is Julled into 

a false sense of security, but the received dose 

(6 x 0.39 mGy) 2.34 mGy, although being only 

a minute portion of tbe wole body maximal 

permissible dose (50 mGy), means 330 mGy 

for the lens, 360 mGy for tbe jugulum and 414 

mGy for tbe left band, provided that the radio­

logist performs only vascular interventions. 
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If the interventional radiologist has to per­

form also PTBDs which are much more unfa­

vourable from radiohygienic point of view, his/ 

her dose measured under the apron will be 

significantly increased mainly because he/she 

has to be in the closest proximity of the radia­

tion beam during ali the interventions. More­

over, the PTBDs usually require more lenghty 

manipulation compared to vascular interven­

tions. 

During PTBDs the under-the-apron value at 

the chest leve! increases considerably (the dose 

rate is 6.5 times higher than in vascular inter­

ventions) and so the relative values expressing 

the relationship between the doses at the chest 

leve! and at the farehead and thyroid of the 

radiologist are numerically smaller, the relevant 

dose rates are stili higher, compared to those 

measured during VIs. 

One has to pay special attention to the fact 

that some kinds of interventions such as PTBDs 

and percutaneous nephrostomies require much 

longer fluoroscopy tirne, and the radiologist's 

both hands specially the left one are exposed 

to an extremely high dose of scattered radia­

tion. Fram our data it is clear that the radiolo­

gist reaches his/her yearly dose equivalent limit 

to his/her left hand in 656 min. (10.9 hours) 

which may cover lengthy manipulations needed 

far 10-12 patients' care. Self-evidently, in the 

given year the radiologist should not perfarm 

any other interventions. 

Though during PTBDs significant doses to 

the uncovered parts of the radiologist remain 

unregistered, yet - since the under-the-apron 

values are considerably higher -, the whole 

body dose monitored by a film-dosemeter will 

nevertheless reach the 0.4 mGy limit, and the­

refare, the not negligible amount of under-the­

apron dose will not go numerically undetermi­

ned at least. 

Unfartunately, we have to use an old equip­

ment with an overhead tube far interventional 

radiology. In certain regions ( e.g. farehead and 

the lens) an overhead x-ray tube increases the 

scattered radiation leve! by 30 times compared 

to the undercouch position of the same tube.4 

Even our extremely high dose rates make it 

possible to draw a conclusion regarding to whet­

her a single film-dosimeter worn under the 

apron is an efficient and reliable tool far estima­

ting the whole body dose equivalent. Though, 

using an undercouch x-ray tube, the radiolo­

gist's hands are exposed to an amount of scat­

tered radiation dose which is by one order of 

magnitude lesser than that registered with the 

use of an overhead tube,5
•

6 this radiation bur­

den stili remains dangerous, entailing the risk 

of exceeding the yearly dose limit far uncovered 

parts of the radiologist. 

As we have stated earlier, equipment with 

an overhead tube is not suitable and should not 

be used far perfarming interventional radiology 

procedures.2 Where the expected doses are

low, it is recommended that a dosimeter under 

the apron be worn; this should be combined 

with one or more additional dosimeters on the 

unprotected parts of the body when higher 

doses are expected.1 

A value far effective dose equivalent can not 

be properly derived by wearing a single dosime­

ter either under the apron or outside it (e.g. at 

collar leve!, suggested by Jones7). It is advisable 

to wear one or more additional monitors (and/ 

or dose-rate meters) when an occupationally 

exposed person works under unusual exposure 

conditions due to uneven doses such as may 

occur in interventional radiology. Even in the 

case of ideal radioprotective conditions (x-ray 

pulse generator, undercouch tube) the use of 

individual radioprotective devices (goggles, glo­

ves) have not yet become unnecessary. 8 
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Book rev1ew 

lmaging of bone tumors 

By Morrie E. Kricum, M. D., Profesor of Radiology, Department of Radiology, 
University of Pennsylvania Shool of Medicine, Philadelphia, Pennsylvania: 

Saunders Company Philadelphia, 1993 

The objective of this text, as stated in the 
original preface, is to provide a comprehensive 
presentation of bone tumors and the methods 
of imaging. 

The seven chapters of Part I, Conventional 
Radiography, written by the highly competent 
radiologist Dr. Kricum do full justice to the 
important role played by medica! imaging in 
the diagnosis, staging and follow-up of patients 
afflicted with bone and soft tissue tumors. In 
Chapter 1 the various parameters of plain film 
diagnosis are reviewed together with a discus­
sion of the pathophysiology and differential 
diagnosis of the radiographic signs of bone 
lesions. 

The second chapter, Tumors of Long Bones 
renders a full account of the radiographic, pa­
thologic and pathophysiologic aspects of the 
tumors. Furthermore, clinical features including 
the age of onset, incidence and local patterns 
of tumors are dealt with. In chapters 3 through 
7 a thorough analysis is made of tumors located 
on different anatomic structures inlcuding the 
hands, feet, spine, ribs and pelvis. These chap­
ters have been written mainly with a view to 
presenting a radiographic approach that in some 
cases differs from the radiographic approach to 
Iong bone tumors. A further reason for creation 
of these chapters is the great degree of subspe­
cialization in the field of orthopedic hand and 
spine surgery. Nor should the extensive refe­
rence list for further research remain unnoted. 

The chapters in Part II are technique oriented 
and analyse the value of magnetic resonance 

\maging, computed tomography, radionuclide 
imaging, angiography, and sonography, in the 
staging of tumors and their importance in treat­
ment planning. CT and MRI are the most 
efficacious methods for assessing the intracom­
partmental and extracompartmental extent of 
the lesion. Although MRI is superior to CT in 
demonstrating the intramedullary extent of a 
lesion while the latter is better in the evaluation 
of cortical destruction, calcification, ossification 
and endosteal or periosteal reaction. Angio­
graphy can still be useful in patient manage­
ment. It remains an important tool when CT 
and MRI do not show clearly the relationship 
of a musculoskeletal tumor to the major neuro­
vascular bundle. Angiography has become in­
creasingly important for therapeutic embolisa­
tion and intraarterial chemotherapy. 

The two Chapters in Part III. deal with the 
pathologist's and the surgeon's perspectives on 
their role and on the role of imaging for patient 
with bone tumor. 

I found this book an excellent and easily 
readable sours of information on diagnosis and 
staging of bone tumors. I would recommend it 
to every radiologist, oncologist and orthopedist 
that has to do with bone tumors. 

Breda Jančar, M.D. 

Institute of Oncology, 

Ljubljana, Slovenia 
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On the 70th birthday of Professor Dr. Ludvik Tabor 

Professor Dr Ludvik Tabor a distinguished 

radilogist who recently celebrated his 70th birth­

day, has made an important contribution to the 

development of Slovenian radiology over a pe­

riod of almost four decades. Bom in Ljubljana, 

where in 1951 he obtained his M. D. at the 

Medical Faculty, he early decided to specialise 

in radiology, this somewhat less attractive area, 

and passed his Board specialist Exam in 1957. 

His academic interests became apparent soon 

after moving to the Radiology Institute at the 

Clinical Hospitals of Ljubljana when his first 

professional articles were published at home 

and abroad. In 1964 he was appointed Assistant 

Professor of radiology at the Medical Faculty 

of Ljubljana. His thesis on "Genital Tuberculo­

sis in Women and the Problem of Modem 

Radiological Diagnostics" was used for years 

by radiologists as an important textbook in 

their preparation for B Exams. In 1970, he 

successfully defended his doctoral thesis entitled 

"Radiological Clinical Study of Congenital 

Anomalies of the Spine and Potential Disabili­

. ty", and he was the first to obtain a D. Se. 

degree in radiology of Slovenia. He remained 

faithful to osteoarticular radiology to the end 
of his professional carrer. In 1974 he was 
elected an Associate Professor, and in 1978 

became a Professor of radiology at the Medica! 

Faculty of Ljubljana. In the academic years 

1977/78 and 1978/79 he was Deputy Dean and 

for 13 years - from 1981 until his retirement -

head of the Chair of Radiology. As a teacher 

and lecturer, he shared his knowledge with 
many generations of medica! and stomatology 

students as well as students at_ the Department 

for Radiographers at the Medical Workers Col­

lege in Ljubljana. Also important was his edu­

cational and tutorial work with specialists in 
radiology, particulary in the osteoarticular field. 

He continued his education at a number of 

foreign institutions: the Cochin Hospital in Pa­

ris, the Orthopaedic Clinic of St. Gallen Canto­

nal Hospital, Institute of Radiology at the Zil­

rich Cantonal Hospital and the Institutes for 

Radiology of Bonn and Tiibingen. 

Dr Tabor focused his professional interest on 

radiologycal diagnosticst of osteoarticular disea­

ses, particularly in the area of orthopaedics, 

haematology, osteoarticular injuries, and radio­

logy in gynaecology and stomatology. Some of 

his most important research works are in the 

field of radiological diagnostics of genital tuber­

culosis in women (his assistant professor thesis), 

research of congenital anomalies of the spine 

and potential disability (doctoral thesis), re­
search on the injuries to the axial skeleton and 
the possibilities of modem radiological diagno­
stics, and research on the importance of limpho­

graphy in gynaecology. His extensive biblio-
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graphy includes 131 professional articles publis­

hed in national and foreign journals, and 14 

scientific research works. He has published 

three books independently, and further two as 
a co-author an organiser and lecturer he parti­

cipated at many congresses and meetings of 

radiologists, orthopaedists and traumatologists 

in Slovenia as well as in numerous European 

and international centres. 

He has been a permanent associate in the 

field of archeology at the National Museum of 

Ljubljana and the Regional Museum of Koper 

since 1970. He conducted three studies: "An­

thropological, Anatomical and Pathoanatomical 

Representation of Skeletons From Burial 

Chambers in the Original Parish of St Lawrence 

Church on Monte di Buja - an Attempt to 

Present the Problem" (1986), "Anthropologi­

cal, Anatomical and Pathoanatomical Repre­

sentation of Skeletons from Burial Chambers 

in the Vicinity of Udine Castle" (1988) and 

"Anatomical and Pathoanatomical Study of 

Skeletons from Graves and Burial Chambers in 

the Former Parish of St Clare's Church in 

Koper" (1991). 

Dr Tabor actively participated in the foun­

ding and all phases of development of the 

Institute for Radiology of the Clinical Centre 

in Ljubljana, the leading institution of its kind 

in the country. In 1976, together with Italian 

colleagues, he helped to establish the Alps­

Adriatic community which resulted in regular 

annual meetings of radiologists from Italy, Au­

stria and Slovenia. He was a co-founder, and 

from 1976 to 1981, Editor-in-chief of the journal 

RADIOLOGIA IUGOSLA VICA. Between 

1958-1969 he presided over the Section for 

Radiology and Nuclear Medicine at the Slove­

nian Medica! Society. For many years he was 

secretary-General of the Yugoslav Association 

of Radiology and Nuclear Medicine. 

He was a member of the International Society 

of Limphography, the European and Internatio­

nal Association of Radiologists, Slovenian Me­

dica! Society, Radiology Department at the 

Slovenian Medica! Society, Yugoslav Associa­

tion of Radiologists and the Yugoslav Associa­

tion of Orthopaedists and Traumatologists. He 

is an honorary member of the Yugoslav Society 

of Senior Radiographers. 

He has received many awards for his work; 

a Golden Plaque from the Yugoslav Association 

of Medica! Societies (1971), an award from the 

Medica! Faculty of Ljubljana (1978), a Silver 

Plaque form the Yugoslav Association of Or­

thopaedists and Traumatologists (1981), the Or­

der of Labour with Gold Wreath (1980), a Gold 

Plaque from the Yugoslav Association of Or­

thopaedists and Traumatologists (1981), a Pla­

que from the Yugoslav Association of Radiolo­

gists (1988) and an Award from the Orthopae­

dic Clinic (1993). 

No description of the profilic life and work 

of Ludvik Tabor could be complete without 

mentioning his painting, which has ben been 

gaining in importance by the tirne passing. He 

has exhibited a part of his extensive colleciton 

of water colours in 23 independent and 30 

group exhibitions. With ali probability, it is the 

painting that has enabled him to sucessfully 

escape the constraints inevitably imposed by a 

successful career in medicine and enter a world 

of absolute freedom, to which he often refers 

by saying that the only profession that ensures 

absolute independence is that of a simple far­

mer; as if seeking in the colours of nature and 

his watercolors a substitute for the years of life 

spent among the grey and black of the Radio­

logical profession. Dr Tabor's attitude towards 

nature and art is perhaps most faithfully reflec­

ted in the following statements of his: "Art is 

an unlimited record of the expansiveness of 

spiritual comprehension and a feeling for eve­

rything that nature unselfishly offers. What 

could be more inviting than a record of the 

Credo of life to Nature, records of the colouring 

of the light and shade of the personally expe­

rienced and witnessed, a record of an ever-pre­

sent fortissimo, crescendo and pianissimo in the 

rhythm of nature. In the face of today's consu­

mer-oriented, trying to find happiness amassing 

material goods and ephemeral pleasures and 

incapable of experiencing inner peace, the only 

escape left to those still capable of thinking and 

acting differently is to run for the cover of what 

nature can still provide. Some wonder at this, 
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unable to understand why more and more peo­

ple from all walks of life dedicate their free 

tirne to the fine and other arts. The answer is 

simple: Given what modem civilisation of tihs 

angst-riddctn world offers or simply forces upon 

us, the arts offer a sanctuary where one can 

recover and rebuilds one's shattered spirituality. 

The arts and nature are a source of opportuni­

ties, a gift to prevent man from simply surren­

dering and drowning in the tirne we live in." 

When he decided to retire in 1993, Ludvik 

Tabor had many plans for the future. First of 

all, to compile his vast professional experience 

and condense it in a book entitled "Where, 

When and How in Radiological Skeleta! Diag­

nostics". He wanted to compile in one place 

the answers to the key questions constantly 

facing radiologists. The illness he has learnt to 

live with and control has unfortunately preven­

ted him, as yet, from achieving this goal. Slove­

nian radiologists would like to convey their 

most warmest congratulations to Ludvik Tabor 

on the occarion of his 70th birthday, and wish 

him to retain his inspiration and life energy. 

Prof. Dr Vladimir Jevtic 
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Notices 

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

Science editors 

The European Association of Science Editors (EASE) 
conference will be held in Budapest, Hungary, April 
24-28, 1994.

Contact Secretary-Treasurer Ms. Maeve O'Connor,
49 Rossendale Way, London, NWL, OXB, United 
Kingdom; or call + 44 71 388 9668. Fax: + 44 71 
383 3092. 

Ecosystem health & medicine 

The 1st International Symposium on Ecosystem 
Health & Medicine vili be offered in Ottava, Ontario, 
Canada, lune 19-23, 1994. 

Contact Office of Continuing Ecucation, 159 John­
ston Hall, University of Guelph, Guelph, Ontario, 
Canada, NlG 2WI; or call + 519 767 5000. Fax: + 1 
519 767 0785. 

Diagnostic radiology 

Seminar "The Initiation to Neuro-imaging and Endo­
vasuclar Radiology" will be held in Marseille, France, 
July 9-12, 1994. 

Contact ECR-Office, European Congress of Radio­
logy, Neutorgasse 9/2a, A-1010 Vienna, Austria; or 
call + 43 1 533 40 64. Fax: + 43 1 533 40 649. 

IAEA Scientific meeting 

The interregional seminar on isotope techniques in 
arid and semi-arid land hydrology will be offered in 
Vienna, Austria, August 15-26, 1994. 

Contct International Atomic Energy Agency, P. O. 
Box 100, Vienna International Centre, A-1400 Vien­
na, Austria. 

Nuclear medicine 

The European Congress of The European Association 
of Nuclear Medicine will be held in Dusseldorf, Ger­
many, August 20-24, 1994. 

Contact Die Kongress-Partner, Eberhardt-Ga­
stell & Neumann GmbH, Bottenhorner Weg 16, 
D-60489 Frankfurt/Main, Germany; or call + 49 69
785 050. Fax: + 49 69 785 049.

Oncology 

The international meeting "Growth Control and The­
rapy of Cancer" will take place in Convention Center, 
Budapest, Hungary, August 21-24, 1994. 

Contact GCTC '94, P. O. Box 6, CH-4005 Basel, 
Switzerland; or call + 41 61 691 51 11. Fax: + 41 61 
691 81 89. 

Medical physics and biomedical engineering 

The "lOth International Conference on Medica! Phy­
sics" and the "17th International Conference on Medi­
ca! and Biomedical Engineering will be held in Rio 
de Janeiro, RJ CEP 20040, Brazil, August 21-26, 1994. 

Contact Secretariat, Congress Brazil do Ouridor 
0/414, Rio de Janeiro, RJ CEP 20040, Brazil; or call 
+ 55 21 224 6080.

IAEA Scientific meeting 

The interregional seminar on radiotherapy dosimetry: 
radiation dose in radiotherapy from prescription to 
delivery will be offered in Rio de Janeiro, Brazil, 
August 27-30, 1994. 

Contact International Atomic Energy Agency, P.O. 
Box 100, Vienna Intenational Centre, A-1400 Vienna, 
Austria. 

Radiotherapy 

ESTRO teaching course "Radiation Physics for Clini­
cal Radiotherapy" wil be offered in Leuven, Belgium, 
September 4-8, 1994. 

Contact the Estro Secretariat, Radiotherapy Depart­
ment, University Hospital St Rafael, B-3000 Leuven, 
Belgium; or call + 32 16 33 64 13. Fax: + 32 16 33 
64 28. 
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IAEA Scientific meeting 

The 2nd IAEA/F AO seminar for Africa on animal 
Trypanososmiasis: Vector and disease control using 
nuclear techniques will be offered in Uganda, Septem­
ber, 1994. 

Contact lnternational Atomic Energy Agency, P. 
O. Box 100, Vienna International Centre, A-1400
Vienna, Austria.

Sarcomas 

The ESO teaching course will be held in September 
5-7, 1994.

Contact Miss Gollubics, ESO-Vienna-Office, Arzte­
kammer fur Wien, Fortbildungsreferat Weihburggasse 
10-12, A-1010 Vienna, Austria; or call + 43 1 51501
293. Fax: + 43 1 51501 240.

IAEA Scienfific meeting 

The conference on nuclear power option will be held 
in Vienna, Austria, September 5-9, 1994. 

Contact International Atomic Energy Agency, P. 
O. Box 100, Vienna Interntional Centre, A-1400 Vien­
na, Austria. 

Breast cancer 

The "6th EORTC Breast Cancer Working Conference" 
will take place in Amsterdam, The Netherlands, Sep­
tember 6--9, 1994. 

Contact Bureau PAOG Amsterdam, Tafelbergweg 
25, 1105 BC Amsterdam, The Netherlands; or call 
+ 31 20 556 4801. Fax: + 31 20 696 3228.

Medica( oncology 

The course on molecular bilogoy for clinical oncolog­
ists will be held in Ascona, Switzerland, September 
11-15, 1994.

Contact ESMO Central Secretariat, Via Soldino 22,
6903 Lugano, Switzerland; or call + 41 91 575 411. 
Fax: + 41 91 575 744. 

Uroradiology 

The 4th European symposium on uroradiology will be 
held in Florence, Italy. September 12-15, 1994. 

Contact Studio Congressi, Sistiana 59/M, I -34019 
Trieste, Italy; or call + 39 402 91384. 

Oncology 

The 22nd international meeting "Basic Research and 
Clinical Application in Human Tumor Immunology 
and Molecular Biology'' will be held in Groningen, 
The Netherlands, September 18-22, 1994. 

Contact Dr. Henk W. A. de Bruijn, General Secre­
tary ISOBM '94, Laboratory for Obstetrics and Gy­
naecology, University Hospital, Oostersingel 59, 9713 
EZ Groningen, The Netherlands; or call + 31 50 614 
337. Fax: + 31 50 613 474.

Radiotherapy 

The ESTRO pre-meeting teaching course "The use of 
modem diagnostic imaging techniques in radiotherapy 
planing" will be offered in Granada, Spain, at Septem­
ber 22-24, 1994. 

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

Radiology 

Seminar "The Radiology of Gastrointestinal Tract 
Neoplasms" will be held in Iraklion, Crete, Greece, 
September 22-24, 1994. 

Contact ECR-Office, European Congress of Radio­
logy, Neutorgasse 9/a, A-1010 Vienna, Austria; or call 
+ 43 1 533 40 64. Fax: + 43 1 533 40 649.

Radiotherapy 

The second ESTRO postgraduate teaching course for 
radiotherapy technologists will be offered in Granada, 
Spain, at September 22-24, 1994. 

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

FIGO 1994 

The 14th world congress of gynecology and obstetrics 
will be held in Montreal, Canada, September 24--30, 
1994. 

Contact Secretariat du congres FIGO 1994, 4260 
Girouard, Suite 100, Montreal (Quebec), Canada 
H4A 3C9; or call + 1 514 485 0855. Fax: + 1 514 
487 6725. 



LUNG CANCER 

BIOLOGY 

AND CLINICAL ASPECTS 

Under the Auspices of 
International Association for the Study of Lung 

Cancer 

13-16 April 1994

Ljubljana - Slovenia 

Second announcement 

Call for abstracts 

& registration 

Important dates 

Deadline for Early Registration at reduced rate 1 28 February 1994 1 

Deadline for Cancellation Requests ! 1s March 19941

Deadline for Guaranteed Hotel Accommodation l 21 March 1994 I

Venue 

CANKARJEV DOM 

Date of the Conference 113-16 April 1994 1

Opening Ceremony 113 April 1994 1 

Organizing committee 

Chairman: J. Orel 
Secretary: M. Bitenc 
Treasurer: M. Sok 
Members: B. Hrabar, V. Kovač, T. Rott, 

F. Šifrer, S. Vidmar

Conference organizers Conference secretariat 

Cultural and Congress Centre, 
Prešernova 10, 

CANKARJEV DOM 
Congress Department, 
Prešernova 10, 

Depaiiment of Thoracic Surgery 
University Medica! Centre, 
Zaloška 7, 

61000 Ljubljana, Slovenia. 
Tel.: + 386 61210 956 
Fax: + 38661217431 

61000 Ljubljana, Slovenia. 
Tel.: + 386 61210 956 
Fax: + 38661217431 

61105 Ljubljana, Slovenia. 
Tel.: + 38661 317 5 82 
Fax: + 38661 1316 006 



Croatian Medical Association 
CROATIAN SOCIETY OF RADIOLOGY 

Zagreb - Croatia 
and 

Rijeka University School of Medicine 
CLINICAL INSTITUTE OF RADIOLOGY 

Rijeka - Croatia 

THE FIRST CONGRESS OF THE 

CROATIAN SOCIETY OF RADIOLOGY 

Grand Hotel "ADRIATIC" Opatija - Croatia 
October 11-15, 1994 

SCIENTIFIC PROGRAMME 

To p i c s : - Diagnostic Radiology 
- lnterventional Radiology
- Workshops
- Posters

TECHNICAL EXHIBITION 

Organizing Committee 
President 

(Prof. Ivo Lovasic MD, PhD) 

Croatian Society of Radiology 
President 

(Prof. Slavko Šimunic MD, PhD) 

Unabridged articles which should be submitted in triplicate to the Organizing 
Committee by the beginning of the Congress will be published in No. 4 /94 
of RADIOLOGY AND ONCOLOGY. 

INFORMATIONS 
Prof. Ivo Lovasic MD, PhD, Clinical Institute of Radiology - Clinical Hospital 
Center, 51000 Rijeka, Tome Strižica 3, Croatia, Phone + 38/51/441899 , Fax 
+ 38/51/375 36



ECR'95 - VIENNA 

9th European Congress of Radiology 

NEW DATE: March 5 -10, 1995 -Austria Center Vienna 

A CENTURY OF X-RAYS 1895 - 1995 

President: Prof. Dr. med. Albert L .  Baert (Leuven/B) 

For information please contact: 

ADMINISTRATIVE ANO SCIEN TIFIC SECRETARIAT 

European Congress of Radiology - ECR'95 

Neutorgasse 9/2a 

A - 1010 Vienna/Austria 

Phone: ( + 43/1) 533 40 64, Facsimile: ( + 43/1) 533 40 649 

TECHNICAL EXHIBITION 

MAW 

lnternational Exhibitions & Advertising 

Freyung 6 

A - 1010 Vienna/Austria 

Phone: ( + 43/1) 5332320, 53321 99, Facsimile: ( + 43/1) 535 60 16 

TRAVEL - ACCOMMODATION - SOCIAL PROGRAMME 

MONDIAL Congress 

Faulmanngasse 4 

A - 1040 Vienna/Austria 

Phone: ( + 43/1) 58 804-0, Facsimile: ( + 43/1) 56 91 85 

Deadline for submission of scientific papers: 

September 20, 1994 
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JUNE 27 - JULY 1, 1994 

2ndPOSTGRADUATE COURSE ON HEPATOLOGY 

POSTGRADUATE COURSE ON HEPATOBILIARY SURGERY 
Two courses, surgical and medica!, will be held simultaneously with a number of sessions assembled. 

The aim of the courses is to expand practical methological and rational 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 Q_, Coggi G., Czygan P., Ferenzi P., Krejs G., Mazziotti M., Paquet K.-J., Schaffner F., 
Scheele J., Schmid R., Tiribelli C., Wiechel K. L., and others 

SURGICAL COURSE 

Liver resections 
Liver trauma 
Hydatid disease of the liver 

SURGICAL WORKSHOP 

MAILING ADDRESS 

E.GADŽIJEV
Medica! Center 
Dept. of Gastroenterologic Surgery
Zaloška 7, 61000 Ljubljana, Slovenia 
te! 386 61 322 282,
fax 386 61316 096

DEADLINE 
FOR REGISTRATION 

May 31, 1994 

ASSEMBLED SESSIONS 

Extra hepatic biliary obstructions 
Primary liver tumors 
Liver transplantation 

VENUE 

University of Ljubljana, 
Faculty of Medicine, 
Ljubljana, Slovenia 

FEES 

650 USD up to March 31 
850 USD up to May 31 

950 USD at registration desk 

LANGUAGE 

English 

HEPATOLOGY COURSE 

Vira! hepatitis 
Liver cirrhosis 

Portal hypertension 
Cholestasis 

MAILING ADDRESS 

S.MARKOVIČ
Institute of Oncology, Building B, 

Zaloška 2, 61000 Ljubljana, Slovenia 
te!, fax 386 61 302 828 

NU:MJ3ER OF 
PAR TI CIP ANTS 

Limited-
30 for surgery, 50 for medicine! 

2ndPOSTGRADUATE COURSE ON HEPATOLOOY 

POSTGRADUATE COURSE ON HEPATOBILIARY SURGERY 

NAME 

ADDRES 

TEL FAX 

□ MEDICINE DSURGERY 

POSTER DYES DNO 

BOTEL ACCOMMODATION DYES DNO 



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 ,n 
host immune system. 

Aerobes 

Streptococcus spp. (including 
Streptococcus pyogenes), except 
Enterococcus 

Pneumococcus spp. 
Staphylococcus spp. (includin9 
B-lactamase producing strains)

O· 
�­�- l

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 



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 



lopami.[Q 
150 - 200 - 300 - 370 mgl/ml 

FOR ALL RADIOLOGICAL EXAMINATIONS 

MYELOGRAPHY 

ANGIOGRAPHY 

UROGRAPHY 

C.T.

D.S.A.

THE FIRST WATEIR· SOILl!J.BLE READY TO USE 

NON-IONIC CONTRAST 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 - (I) 

Fax: (0481) 20719 

Telex: 460690 AF-GO I 

Phone: (0481) 21711 



© Eastman Kodak Company, 1990 
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Kodak systems provide dependable 
performance for advanced diagnostic 
imaging. Our qua/ity 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 
unexcelled 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 S TISKA 
OGROŽATA USPEH OPERATIVNEGA POSEGA 

Glaxo 

� 

lffl 
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ondansetron 

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

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

ZDRAVLJENJE 
Ena sama 
intravenska 
injekcija 
,po 4mg 



SIEMENS 

Vaš partner v ultrazvočni diagnostiki: 

SIEMENS * SONOLINE SL-1 

* Možnost priključka sektorskega, linearnega, endo-p
in endo-v aplikatorja

* Izredno ugodna cena (možnost kredita ali leasing-a)
* Servis v Sloveniji z zagotovljenimi rezervnimi deli

in garancijo
* Izobraževanje za uporabnike

SIEMENS O.O.O. 
Dunajska 47, Ljubljana 
Tel. 324-670 
Fax. 132-4281 
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Slovenia's Bank for 

Glo bal Business 

SKB BANKA d.d. 
International Division 
Ajdovščina 4 
61000 Ljubljana, Slovenia 
Tel.: (386 61) 312-396 
Fax: (386 61) 302-808 
SWIFT Code: SKBA SI 2X 

SKB BANKA d.d. is an independent 
joint-stock company and the second 
largest Slovenian bank in terms of 
bi·anch network ancl capital. 

The large amount of capital on its 
balance sheet and its foreign cur­
rency reserves guarantee custo­
mers security ancl excellent pros­
pects for further expansion. 

SKB BANKA d.d. offers a wide range 
of banking services including: 

- In ternational
payments and account
services

- Non-resiclent account
services, private ancl
corporate

- Trade finance services
- International finance

services
- Treasury and foreign

exchange services
- Securities services
- Real estate financing,

trading ancl renting

SKB BANI<A d.d. has a nelwork of 
first-class foreign corresponclents 
c,n ali five continents. 

The range of services offerecl by the 
bank, is complemented by the ser­
vices offered through its three bank­
owned companies: 
SKB Real Estate and Leasing Ltd., 
SKB Investment Company Ltcl., 
SKB A.urwn- Tracle in precious met­
als, works of art, antiques ancl safe­
keepi11g of valuables and securities 
Ltd. 

1,11111m1d�1UIIP
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SKB BANKA D,D, 

SKB BANI<AD.D. 
Representative Office London, 
37-39 Eastcheap,
London EC3M 1 DT,
United Kingclom
tel.: (44 71) 929-2174,
fax: (44 71) 929-2175
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PHILIPS 

INTEGRIS C 2000 DIAGNOST 76 + 

DIAGNOST93 
NOV ČLAN DRUŽINE 
PHILIPSOVIH TELEDIRIGIRANIH 
RENTGENSKIH STATIVOV, 
KI JIH ODLIKUJE KVALITETNA 
MODULARNA IZDELAVA, VISOKA 
ZANESLJIVOST, ENOSTAVNA 
UPORABA IN IZREDNA KVALITETA 
SLIKE. 
APARAT JE MOGOČE OPREMITI 
S SISTEMOM ZA DIGITALNO 
RADIOGRAFIJO PREKO 
SVETLOSTNEGA OJAČEVALNIKA 
( DSI). KI OLAJŠA DELO 
UPORABNIKOM, MANJŠA DOZE, NIŽA 
STROŠKE IN KRAJŠA PREISKAVE. 

ZA VSE DODATNE INFORMACIJE SE 
OBRNITE NA ZASTOPNIKA PHILIPS 
MEDICAL SYSTEMS V SLOVENIJI: 

Q,. ;;;�tehna d.d.

AVTOTEHNA d.d. Ljubljana, Slovenska 54, tel.: (061) 320 767, faks: (061) 322 377 
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5RLU 
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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tramadol HCI 

zanesljiv analgetik s centralnim delovanjem 

T 

v kirurgiji 

v travmatologiji 
in ortopediji 

v ginekologiji 
in porodništvu 

v interni medicini 

Oblike: Tramal 50: 5 ampul po 50 mg tramadola/ml 
Trama! 100: 5 ampul po 100 mg tramadola/2 ml 
Trama! kapljice: 10 ml raztopine (100 mg tramadola /ml) 
Tramal kapsule: 20 kapsul po 50 mg tramadola 
Tramal svečke: 5 svečk po 100 mg tramadola 

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

GRUNENTHAL 



I:SANOLABOR 
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Instructions to anthors 

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

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

Manuscripts written in English should be sent to the 
Editorial Office: Radiology and Oncology, Institute of 
Oncology, Vrazov trg 4, 61000 Ljubljana, Slovenia; 
Phone: + 3 86 611320 068, Fax: + 3 86 611314 180. 

Radiology 1nd Oncology wiH consider manuscripts 
prepared according to the Vancouver Agreement (N 
Engl J Med 1991; 324: 424- 8.; BMJ 1991; 302: 6772.). 

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

General instructions: Type the manuscript double spa­
ced on one side with a 4 cm margin at the top and left 
band side of the sheet. Write the paper in grammati­
cally and stylistically correct language. Avoid abbrevia­
tions unless previously explained. The technical data 
should confirm to the SI system. The manuscript, 
including the references may not exceed 15 typewritten 
pages, and the number of figures and tables is limited 
to 4. If appropriate, organise the text so that it 
includes: lntroduction, Material and methods, Results 
and Discussion. ExceptionaHy, the results and discus­
sion can be combined in a single section. Start each 
section on a new page and number these consecutively 
with Arabic numerals. Authors are encouraged to 
submit their contributions besides three typewritten 
copies also on diskettes ( 5  1/4") in standard ASCII 
format. 

First page: 
- name and family name of aH authors.
- a brief and specific title avoiding abbreviations 

and colloquialisms. 
- complete address of institution for each author, 
- in the abstract of not more than 200 words cover 

the main factual points of the article, and illustrate 
them with the most relevant data, so that the reader 
may quickly obtain a general view of the material. 

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

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

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

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

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

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

l. Dent RG, Cole P. /11 vitro maturation of monocy­
tes in squamous carcinoma of the Jung. Br J Cancer 
[981; 43: 4 86-95. 

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

3. Evans R, Alexander P. Mechanisms of extracellu­
lar killing of nucleated mammalian cells by macropha­
ges. In: Nelson DS ed. lmmunobiology of macrophage. 
New York: Academic Press, 1976: 4 5-74. 

For reprint information in North America Contact: 
Intemutional reprint Corporation 968 Admiral Callag­
han Lane, # 268 P. O. Box /2004, Vallejo, CA 94590, 
Tel.: /707) 553 9230, Fax: (707) 552 9524. 
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