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Razvojni put poduzeca FOTOKEMIKA - Zagreh

Za dvije godine slaviti ¢emo &etvrt stoljeca od pustanja u pogon prvih
postrojenja i pogona domacde fotoindustrije. Taj srebrni jubilej nositi de
povijesni datum naSeg radnog kolektiva — 10. XII 1947. godine — dan
sveCanog otvaranja i pustanja u pogon nase tvornice.

Mladoj generaciji nadih gradnja te$ko je i predstaviti tezinu i velig¢inu
tog pothvata, gledaju¢i ga o¢ima tadanjih tehnickih, kadrovskih i financij-
skih snaga nase privrede i drusStva. Rat je prestao. Obnavljala se je ionako
nerazvijena i u ratu unistena privreda. Trebalo je stvarati uvjete za normalni
mirnodobski Zivot, u kojem rastu potrebe i Zelje stanovnistva.

_ Mnogo toga nedostaje. Posebno proizvodi, koji se u naSoj zemlji nisu
proizvodili prije rata. Uvoz je bio veoma ograniéen i sveden na najnuZnije
opde drustvene potrebe. Struénih tehnikih kadrova bilo je vrlo malo, a ma-
terijalna sredstva ograniena. Medjutim stvaralacke icdeje i snage ljudi ne
poznaju prepreke. | upravo u toj istini krije se motorna snaga drustvenog
progresa.

Te stvaralacke snage su se u jednom od bezbroj primjera ponovno po-
tvrdile i u izgradnji domace industrije fotomaterijala, koju proizvodnju
nemaju i mnoge razvijene zemlje u svijetu.

Upravo potrebe potro$nje navode neka zagrebacka poduzeda i grupu
fotografskih obrtnika, da na svojoj osnivackoj skupstini 17. XII 1945. osnuju
»FOTO d. d« sa zadatkom izgradnje tvornice koja bi proizvodila fotopapire,
tilmove, fotoploce i pribor.

Dana 25. maja 1946. godine polozen je kamen temeljac nove tvornice na
prostoru u neposrednoj blizini parka u Maksimiru. ‘

Krajem 1946. godine izvriena je nacionalizacija »Foto d. d«, te daljnjim
ulaganjem drustvenih sredstava zavrSena je prva faza izgradnje pogona za
proizvodnju fotopapira. Tako je osnovano novo poduzeée »FOTOKEMIKA«
tvornica foto i na svjetlo osjetljivih papira, jer je uz novo izgradjeni pogon
za proizvodnju fotopapira pripojena Fotokemici firma »OZACEL«, koja se
je jos i prije rata bavila proizvodnjom diazo papira za kopiranje nacrta.

Novo osnovano poduzeée FOTOKEMIKA pusteno je pogon 10. XII 1947.
codine.

Narednih godina prosiruje se djelatnost Fotokemike. lzgradjuju se novi
pogoni za proizvodniju diazo papira, fotografskih kemikalija, fotoploda, te
fotoaparata i pribora. Navedena izgradnja zavriena je 1949. i 1950. godine,
tako da je 1950. godine Fotokemika imala slijededi proizvodni program:

— proizvodnja raznih vrsta fotopapira,

—— proizvodnja diazo papira za kopiranje nacrta i skica,




— proizvocinja fotoploda,
— proizvodnja fotografskih kemikalija,
— proizvodnija fotoaparata (Box kamera), te fotografskog pribora.

Medjutim, paralelno sa izgradnjom Fotokemike sa ved izloZzenim proiz-
vodnim programom, 1. XI 1948. godine osniva se Uprava za izgradnju tvor-
nice filmova. Lokacija za izgradnju tvornice odredjena je u Samoboru, mjestu
koje je 25 km udaljeno od Zagreba. lzgradnja tvornice filmova u Samoboru
odvijala se je od 1949—1952. godine.

Vel u toku izgradnje tvornice filmova, tj. prije njenog pustanja u pogon,
dodlo se je do zaklju¢ka da je nelogi¢no da Fotokemika tvornica foto i na
svjetlo osjetljivih papira i tvornica filmova u izgradnji ne posluju kao jedin-
stveno poduzede.

Tako je 1.1 1952. godine doslo do fuzije ovih dviju tvornica kojima je
pripojen Odsjek za fotografska i opti¢ka istrazivanja Instituta za industrijska
istrazivanja u Zagrebu, te izdvojen iz Fotokemike pogon za proizvodnju foto-
aparata i pribora i pripojen poduzedu »OPTIKA« u Zagrebu.

Od tog dana posluje Fotokemika kao tvornica filmova i fotopapira sa
sjediStem u Zagrebu i svojim izdvojenim pogonom za proizvodnju filmova
u Samoboru, koji je puSten u redovitu proizvodnju 10. XIlI 1952. godine,
dakle to€no na dan proslave petogodisnjeg rada Fotokemike u Zagrebu.

Prva proizvodnja u novoosnovanom pogonu filmova zapolinje sa crno-
bijelim negativ materijalima za amatersku i profesionalnu fotografiju i to:

— smotanim filmovima 6 X 9 i 4 X 6,5cm,

— uskim filmom Sirine 35 mm,

— plan filmovima raznih formata.

Od osnivanja poduzede, a posebno od fuzije tvornice filmova i Fotoke-
mike u jedinstveno pocuzede, struéni kadrovi su bili i ostaju najvaznija
pokretacka snaga postojece proizvodnje i nuzinog razvoja. Potrebne struéne
kadrove trebalo je stvarati uporeclno sa izgradnjom i proSirenjem proizvod-
nje, jer vec gotovih i osposobljenih kadrova nije bilo.

Pionirsku izgradnju kadrova zapoleo je poznati struénjak za fotokemiku
i fotografsku tehnologiju dr. ing. Max Plotnikov, prvi tehnic¢ki rukovodilac
novo-osnovanog poduzeda FOTOKEMIKA. Zaposljavanjem mladih kemijskih
inzenjera tehnologa, fizi¢ara i kemijskih tehniara zapolela je specijalizacija
fotokemijskih struénjaka. Entuzijasta za taj poziv imao je Zagreb kao indu-
strijski i nau¢ni centar i kao grad poznat po rezultatima na podrucju ama-
terske, profesionalne i umjetni¢ke fotografije. Za odgoj i struénu izobrazbu
stotine kvalificiranih i visokokvalificiranih fotokemijskih radnika posluzZili su
u prvo vrijeme struéni teajevi, a poslije osnovane fotoopti¢ke Skole i centar
za obrazovanje fotokemijskih radnika. Znacajnu pomoé¢ za mladu industriju,
predstavljala je fuzija Odsjeka za fotografska i opti¢ka istrazivanja Instituta
za istraZivanje u Zagrebu sa Fotokemikom, Poduzede je osjetno obogatilo
svoj fond struénih kadrova i bilo je u stanju osnovati vlastiti istrazivacki
centar, koji danas posluje pod nazivom — sektor za istrazivanje i razvoj.

Ne samo stalno unapredjenje i poboljSavanje kvalitete postojeée pro-
izvodnje $to se javljalo kao nuznost i zahtjev trziSta i naSih cjenjenih potro-




$ada, ved i daljni razvoj tehnologije i osvajanja novih proizvoda, iskljucivo
je djelo struénog kadra nase tvornice.

Period od 1952. do 1960. godine karakteristican je po naporima tvornice
da poboljsa kvalitetu proizvoda iz postojeéeg proizvodnog programa, kao i
po osvajanju novih proizvoda kao $to su — kinopozitiv filmovi Sir. 16 i
35 mm, — medicinski rendgen filmovi — odredjene vrste filmova za gra-
ficku industriju.

Period od 1960. gocline do danas obiljezen je naporima tvornice da
plasman svojih proizvoda jace usmijeri na svjetsko trZiste, a na domadem
trzistu da se susrece i bori u sve Ze$coj konkurenciji sa jakim svjetskim
proizvodjadima, zbog sve vece i vece liberalizacije uvoza.

Iz tih razloga dolazi u tom periodu do veceg investiranja i to preteZznim
dijelom vlastitih sredstava u iznosu od cca 30 000 000 novih dinara u naj-
modernija emulziona postrojenja, kao i postrojenja i uredjaje za konfekciju
i kontrolu proizvodnje.

Tehnologija i tehnika postavljena u fazi izgradnje tvornice uz sva kasnija
dotjerivanja nije u ovom periodu omogudavala da poduzede prati nagli tempo
razvoja fotoindustrije u svijetu. Zbog toga su dodatne investicije bile eko-
nomska nuznost.

Mecljutim, ovaj period znalajan je i po poslovno-tehni¢ckom povezivanju
tvornice sa jakim svjetskim proizvodja¢ima fotomaterijala. Naime, u uvje-
tima slobodnog djelovanja svjetskog trZista, izlaZenja na to trZiSte, jedno
u svjetskim razmjerima malo poduzece nije u stanju ni po svojim kadrov-
skim ni financijskim moguénostima samo pratiti nagli razvoj tehnike i tehno-
logije. Zato je u takvom periodu razvoja, poslovna i tehni¢ka saradnja sa
ja¢ima imperativ vremena.

Spomenuta poslovno-tehni¢ka saradnja sa inozemnim partnerima omo-
gudila je savladavanje proizvodnije visoko osjetljivog i kvalitetnog medicin-
skog rendgen filma, kolor reversal filma, kolor negativ filma, te kolor foto-
papira.

Fotokemika imade u svojim neposrednim planovima poslovnotehnike
saradnje sa inozemnim partnerima i proizvodnju po licenci nekih asortimana
iz postojeCeg proizvodnog programa, gdje god smatra da za-ostaje po kva-
liteti ili asortimanu za svjetskim prosjekom.

To je jedini put da na domadem trZiStu zadovolji domadeg potrosada
i suprostavi se konkurenciji uvoza, a na stranom trzistu da se nadje koliko
je moguée u S$to ravnopravnijem poloZzaju sa velikim svjetskim proizvo-
djac¢ima.

Fotokemiku moZemo danas predstaviti kao jedino poduzeée jugoslo-
venske fotoindustrije, &iji godi$nji bruto produkt iznosi 75 000 000 novih
dinara, poduzece koje zapo$ljava cca 700 radnika od toga 500 kvalificiranih
i visokokvalificiranih radnika tehnicara i inZenjera, te struénjaka sa visokom
stru&nom spremom, poduzeée koje izvozi 15 Y%, svoje proizvodnije pretezno
na konvertibilno podruéje polevsi od SAD, SR Njemacke, Francuske, Italije
i Austrije pa do zemalja bliskog i Dalekog istoka.




Njen proizvodni program je prili¢no Sirok. Svrstavajudi proizvode iz
proizvodnog programa u grupe, Fotokemika danas proizvodi:

1. Fotopapiri crno-bijeli

a) bromsrebrni fotopapiri za povelavanje raznih povrsina gradacija i
formata

b) clorbromsrebrni fotopapir za povecavanje raznih povriina gradacija
i formata

c) fotopapiri za kontaktna kopiranja
2. Kolor fotopapiri

3. Efecopy papiri na bazi difuzionog postupka za uredska kopiranja
spisa i dokumenata

4. Efkelid diazo-papir za kopiranje nacrta

5. Negativ filmovi crno-bijeli za amatersku i profesionalnu fotografiju

a) smotani film 6 X 9i 4 X 6,5

b) uski film 35 mm

c) plan filmovi raznih formata

d) instamatic pakovanje

6. Kolor filmovi za amatersku i profesionalnu fotografiju

a) kolor negativ film NM 19 6 X 9

b) kolor negativ film NM 19 35 mm
(za izradu fotografija u boji)

c) kolor reversal film 35 mm RD 17 za izradu diapozitiva

d) kolor reversal film 6 X 9 RD 17 za izradu diapozitiva

7. Medicinski rendgen filmovi Sanix S i Supervidox, te Sanix d zubni
rendgen film

8. Kino pozitiv filmovi 16 i 35 mm

9. Amaterski reversal crno bijeli kino film 2 X 8 mm

10. Filmovi za potrebe grafi¢ke industrije

11. Fotografske kemikalije za potrebe obrade svih vrsta filmova i foto-
papira.

Zelja nam je da ovim ¢&lankom ¢&itaocima cjenjenog Casopisa i nasim
dnevnim potrosadima medicinskih rendgen filmova Sire predstavimo dostig-
nuéa radnog kolektiva FOTOKEMIKA u Zagrebu, sve u Zelji za jo§ uZom
suradnjom na zajedni¢kom poslu.

Za Va$ vuzitak u slobodno vrijeme, ast nam je preporuditi nase visoko
kvalitetne kolor negativ i reversal filmove, ¢ijom kupnjom automatski povje-
ravate njihovu obradu kolor servisu Fotokemike, koji se brine za prvoraz-
rednu obradu u veoma kratkom roku od 7—10 dana.

Nasim cijenjenim potrosaima i &itaocima &asopisa Radiologia lugosla-
vica Fotokemika Zeli sretnu i uspjesnu novu 1971. godinu.

D. Pintarié, dipl. oec.
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XII MEDUNARODNI KONGRES ZA RADIOLOGIJU,
TOKIO, OKTOBAR 1969.

U vreme od 6. do 11. oktobra 1969. g. odrzan je u Tokiju XII meduna-
rodni kongres radiologije. Istorija radiologije obelezena je njenim kongre-
sima, pocevsi sa prvim u Londonu 1925. godine, medutim XII kongres u
Tokiju bio je prvi koji je bio odrzan na azijskom kontinentu, pa je zbog
toga odrazavao ne samo dostignucéa na mnogobrojnim podruéjima radiolo-
gije i njenih srodnih grana, no i ono §to jeste specifi¢no za patologiju kon-
tinenta, na primer karcinom zeluca. Radiologija kao visoko razvijena nauka
igra znacCajnu ulogu za blagostanje i pobolj$anje ljudskog zdravlja. U zad-
nje dve decenije radiologija je postala, kao rezultat moderne radioterapije i
radiodijagnostike sa razvojem radiobiologije i radiofizike i novim granama
kao §to su nuklearna medicina i primena kompjutera, tako op$irna nauka, da
je nemoguce pratiti taj razvoj, jer znanje daleko prevazilazi sposobnosti po-
jedinca. Zbog toga je shvatljivo, da je rad kongresa poticao podeljeno u
brojnim grupama, jer ucesnici prateéi svoje istrazivacke tendencije i po-
trebe danas, razlikuje se u mnogome u svojim aktivnostima. Ipak, ne treba
zaboraviti, da je kongres mesto na kome dolazi do izrazaja jo$§ jedna
plemenita ljudska teznja, naime mesto na kome se ¢ovek oseéa sve vise
vezan prijateljskim vezama sa licima koje povezuje zajednicki strucni i
istrazivacki interes, gde se preko prijateljskih niti i veza pretacu ideje i
iskustva desetina istrazivaca, gde u zivoj rec¢i dolazi do izmene onog isku-
stva i pogleda, koji je ina¢e veoma sputan kod primene Stampane redi, jer
ona na taj nacin daleko sporije izlazi medu svet. U tom pogledu znaci kon-
gres takvog obima kao §to je bio tokijski, mesto i priliku gde se povezuju
pre svega fizikalne grane nauke i prelivaju sa medicinskim, $to je vero-
vatno jedna od osnova za snazni razvoj tih grana medicine u zadnjim go-
dinama. Japanski organizatori kongresa izrazili su svoje zadovoljstvo jer
je kongres organizovan kod njih. Zeleli su prikazati ne samo svoja dostig-
nucéa na podrucju radiologije i ne samo to $to je specifi¢no za daleki Istok,
no i za njihovu zemlju, kulturno naslede hiljadugodisnjeg razvoja zemlje
i naroda dalekog Istoka.



U radu kongresa ucestvovalo je oko 5000 strucnjaka, koji su ucesni-
cima predstavili oko 1000 referata sa svih podruéja radiologije, kako kli-
nicke, tako i istrazivacke. Mada su stari i novi kontinent razdvajale velike
distance od mesta kongresa, bila je veoma impozantna i izlozba dostignucéa
tehnologije, knjiga i drugih publikacija, kao i dostignucéa razlic¢itih istra-
zivac¢kih grupa, na izloZbenom prostoru moglo se naéi eksponata 112 pro-
ducenata, izdavaca i istrazivackih grupa.

Za organizaciju i tok XII medunarodnog kongresa radiologije japanske
kolege ulozili su ogroman napor i trud. Kongres zbog toga nije samo pri-
lika gde se prikazivalo sadasnje stanje razvitka nauke na tom polju, nego
i mnogobrojni referati, izlozba delatnosti istrazivac¢kih grupa u svetu, kao
i izlozba opreme, predstavljaju pravac i impuls koji ¢e ubuducée doprineti
ka orijentaciji istrazivacke delatnosti. Sa tim rad kongresa predstavlja
plodno tle za raséenje i razvitak istrazivacke ideje u svetu. Zbog toga je
razumljivo da oc¢ekujemo od iduceg XIII medunarodnog kongresa radio-
logije koji ¢ée se odrzavati kroz cetiri godine, 1973. god. u Madridu, dalji
procvat i razvitak, nova saznanja bilo u bazickoj istrazivackoj delatnosti
bilo u primenjenim klini¢kim strukama. Sa tim Zeljama, kongres je zavrsio
svoj plodonosni Sestcdnevni rad i sa jednakim Zeljama razisli su se ucesnici
po celom svetu.



FROM THE ROENTGEN DEPARTMENT, UNIVERSITY HOSPITAL »REBRO«,
ZAGREB

SOMERSAULTING VENTRICULOGRAPHY IN THE DIAGNOSIS OF
THE TUMORS OF THE BRAIN STEM AND ADJACENT STRUCTURES

by
Vladimir Gvozdanovicé

UDK: 616.831-073.75

Introduction

It seems to be generally accepted that the pneumoencephalography is
the method of choice for the investigation of the brain stem tumors. But
as we all know from the everey-day experience, there are cases in which
one can not achieve the filling of the ventricles by the pneumoencephalo-
graphy. After one or two unseccessfull attempts of pneumoencephalo-
graphy, after not informative vertebral angiography, no characteristic
changes in electroencephalography, gamaencephalography or craniograms
and atypical clinical picture, there is no other method left than ventriculo-
graphy.

We radiologists do not like the ventriculography and it seems that
the neurosurgeons do not like it either. It is almost always the last of the
diagnastic procedures, done often in a hurry, working under the pressure
of emergency. Very often the »classical« ventriculography with six, even-
tually stereoscopic pictures, is applied. And that is, we believe, wrong.

Only a thoroungh investigation, using somersault technique, giving
the maximum of the informations about the third ventricle and posterior
fossae structures, may justify such a procedure as the ventriculography.
The aim of this paper is to demonstrate the possibilities of the diagnosis
and differential diagnosis of the tumors of the brain stem and adjacent
structures using somersault technique for ventriculography - but trying
always the other less »agressive« methods before.

Rad. Tug. Vol. 4, Fasc. 2, 1970
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Fig. la—hb. Sickle-like deformation of the fourth ventricle and blocade of the
pontine cistern in a large brain stem tumor.

Method

The use of the somersaulting pneumography was suggested just twenty
years ago (1949) by Ziedses des Plantes (1, 2). It was modified for the
practical use in adults by Garcia Oller, by Amplatz, by Potts and Taveras
and by Potts (3, 4, 5, 6) as late as 1962—1965. About our experience with
this method we have reported previously (7, 8, 9).
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Fig. 2a—b. Enormous dilatation, backward and cranial dislocation of the fourth

ventricle in a piloid glioma of pons.
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Fig. 3. Autotomogram made after rotation shows the characteristic deformation
of the fourth ventricle in a brain stem tumor.

Technique

For the purpose of investigation of the brain stem tumors, the patient
is, after control of the distribution of the air in the supine position,
rotated backwards. The pictures are made in the different positions of
rotation. Autotomography is used as routine. By this way the obstruction,
stenosis, dislocation or dilatation of third ventricle, aqueduct or fourth
ventricle may be visualized.

In the cases of stenosis of these structures, caused mostly by tumors,
a larger or smaller amount of air may escape during the rotation into
the subarachnoid space. In our material that occured in about 75 %, of
patients, including those with herniated tonsils. In less than 30 %, of these
cases we were able to get the air back into the ventricles in sitting posiiton.
The filling of the cisterns was achieved after the rotation in more than
60 */s of these patients and was of great help in the differential diagnosis.

Material

With a simple chair, designed by the author and constructed by S.
Grobenski one thousand seven hundred ninty pneumographies (1.550
pneumoencephalographies and 240 centriculographies) using the somer-
sault technique were performed from December 1965 to July 1969.
Twenty-five cases of the tumors cf the brain stem and adjacent structures
were diagnosed by the somersaulting ventriculography.
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Fig. 4. Occlusion of the aqueduct produced by a mesencephalic tumor shown on
the picture made in the vertex-down position.

Radiological findings

The following cases should show — according to our experience —
some typical radiological changes as well as the difficulties in the diagnosis
of the brain stem tumcrs and adjacent structures.

Brain stem tumors

Case I. In a 7 year old girl, all characteristic changes produced by a
large brain stem tumocr — a sickle — like deformation of the fourth ven-
tricle in the lateral and posteroanterior picture with the blocade of the
pontine cistern — are shown (Fig. la—b).

Case II. After two unsuccessfull attempts to visualize the ventricles
by pneumoencephalography, a 17 year old boy was investigated by somer-
saulting ventriculography. Enormous transversal enlargement of the
fourth ventricle with its simultaneous cranial and backward dislocation
and compression of the pontine cistern were caused by a piloid glioma of
the pons as it was proved surgically and histolcgically. There was some
air in cistern magna (Fig. 2a—Db).

Case IIl. In a 9 year old girl the autotomogram made after the rota-
tion shows clearly a large brain stem tumor with fissural sickle-like

deformation of the fourth ventricle. There is some air in cisterna magna
(Fig. 3).
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A

5a—b. Medulloblastoma of the vermis imitating a brain

stem tumor.



Somersaultin g vatr gulography N 17

Case IV. A regular occlusion of the aqueduct without any dislocation,
very similar to a postinflammatory process, shown an a picture made in
the vertex-down position was found at surgery to be result of a circular
ring-like infiltration of a mesencephalic tumor in a boy aged 16 (Fig. 4).

Case V. In a 10 year old boy a tumor growing through the tentorial
incisure impresses the bottom of the third ventricle and at the same
time dislocates the aqueduct and the fourth ventricle towards the right.
At the operation a large piloid glioma of the left cerebral peduncle was
found.

Differential diagnosis
Vermis tumors

Case VI. The changes described above as typical for a brain stem
tumor were found in a 8 year old boy. To our surprise the surgeon found
a large medulloblastoma of the vermis invading the fourth ven-
tricle and the surrounding structures. It was clear, by reviewing the pictu-
res, that the interruption of the posterior contour of the roof of the
fourth ventricle on the lateral picture represents the place where the
tumor invades the ventricle (Fig. 5a—b). The explanation of the sickle-
like formation of the air in the fourth ventricle- found in the vermis
tumors on the posteroanterior pictures is given in the next case:

Case VII. A medulloblastoma of the vermis in a 4 year old girl. The
invasion of the tumor into the fourth ventricle from behind shown on the
lateral picture, produce in the posteroanterior picture a sickle-like trans-
lucency, caused by the air under the roof of the fourth ventricle. There
is free passage of the air to the spinal subarachoid space (Fig. 6a—b).

Intraventricular tumors

Intraventricular tumors of the fourth ventricle — especially if fixed
to the bottom - may imitate the brain stem tumors.

Case VIII. In a 8 year old boy a deformation of the fourth ventricle
characteristic for the pontine tumor was found. At the operation a large
lobulated intraventricular tumcr was found to dilate and fill the fourth
centricle. Histologically it was a sarcoma (Fig. Ta—b).

Case IX. The classical picture of a intraventricular tumor with lobu-
lated surface alows the radiological diagnosis of ependymoma as it was
made in the case of a 8 year old boy. The tumor caused enormous dilata-
tion of the aqueduct and anterior part of the fourth ventricle, dislocating
some air in the top of the fourth ventricle posteriorly. The diagnosis was
surgically and histologically proved.

2
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IFig. 6a—Db. Medulloblastoma of the vermis invading the fourth ventricle from
behind produces on the posteroanterior picture sickle-like translucency similar
to the finding in the brain stem tumor.
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Fig. Ta—h. Intraventricular sarcema imitating the brain stem tumor.
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Cerebellopontine angle tumors

The tumors of the cerebellopontine angle mostly give a characteristic
clinical picture and produce bone change which may be shown radio-
logically without use of the contrast media. On the lateral ventriculogram

the tumor growing from the cerebellopontine angel anteriorly along the
base of the posterior cranial fossa, may dislocate the pons and medulla
oblongata cranialwards and backwards, imitating perfectly the changes
produced by a brain stem tumor. The dilatation of the pontine cistern, the
displacement of the cerebellopontine cistern and of the fourth ventricle as
well as the destruction of the pyramid allow the correct diagnosis in most
of the cases.

Case X. In a 39 year old man the dislocation of the aqueduct and
fourth ventricle cranialward and backward by a mass protruding into
the fourth ventricle from below imitating a pontine tumor was demon-
strated autotomographically. The clinical finding and the destruction of
the left pyramid allowed the diagnosis of a tumor of the left cerebello-
pontine angle. At the operation a large left acoustic neurinoma was found.
A big cyst on the medially placed top of the tumcr was lying between the
clives and anterior surface of the pons (Fig. 8a—b).

Case XI. After two unsuccessfull pneumoencephalographies, the ven-
triculography was performed in a 55 year old man. The elevated aqueduct
in the autotomogram simultaneously with a good filling of the pontine
cistern, lateral displacement of the fourth ventricle and elevation of the
left cerebellopontine cistern, is the maximum we may expect from the
somersaulting ventriculography. A large left acoustic neurinoma was found
by the surgeon.

Conclusion

According to author’s experience, if the ventriculography has to be
performed in the diagnosis of the tumors of the brain stem and adjacent
structures — teh somersault technique is the optimal way to utilize the
procadure for the best advantage of the patient.
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Fig. 8a—Db. Large left acoustic neurinoma imatating the brain stem tumor.
There is a large destruction of the left pyramid what makes the diagnosis easier.
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Sadrzaj

S pomoéu jednostavnog rotacionog naslonjac¢a konstruiranog prema auto-
rovim sugestijama po S. Grobenskom (sl. 1) izvedeno je u razdoblju od prosinca
1965 do srpnja 1969 g. ukupno 1790 rotacionih pneumografija tj. 1550 pneumo-
encefalografija i 240 ventrikulografija.

Tumori mozdanog debla i okolnih struktura dijagnosticirani su s pomocu
rotacione ventrikulografije u 25 sluc¢ajeva. Ventrikulografija je bila primijenjena
samo u slucajevima kod kojih drugim metodama nije bilo moguée utvrditi
dijagnozu.

Tipi¢ne promjene tumora mozdanog debla — srpolika deformacija 4. ven-
trikla uz blokadu pontine cisterne — prikazane su na sl. 1—3, oklu avedukta
mezencefali¢nim tumorom na sl. 4.

U diferencijalnoj dijagnostici tumori vermisa mogu dati sliku gotovo iden-
ticnu tumoru mozdanog debla (sl. 5a—Db) iako se paZljivom analizom lateralne
snimke moze utvrditi polazi§te ekspanzivne tvorbe iz vermisa (sl. 6a—b). Intra-
ventrikularni tumori mogu takodjer sli¢iti tumorima mozdanog debla (sl. 7a—b)
ali u vedéini sluCajeva razlikovanje je relativno lagano. Tumori cerebelo-
pontinog ugla ,ako se §ire prema naprijed duz baze mogu u cijelosti imitirati
tumore mozdanog debla. Eventualne destruktivne promjene piramida i klinic¢ka
slika omoguéuju medjutim razlikovanje (sl. 8a—b). U diferencijalnoj dijagno-
stici tumora celebelopontinog ugla rotaciona se ventrikulografija, prikazajuci
eventualno celebelopontme i pontinu cisernu, izjednacuje po vrijednosti s pneu-
moencefalografijom.

Na osnovu stefenih iskustava autor smatra da u slucajevima, kod kojih nije
mogucée drugim metodama utvrditi dijagnozu tumora mozdanog debla i okolnih
struktura, treba primijeniti rotacionu ventrikulografiju. Jedino ta tehnika omo-
gucéuje optimalni prikaz 3. ventrikla, akvedukta, 4. ventrikla, dapace i bazalnih
cisterna, te prema tome predstavljaju metodu izbora kada je ventrikulografija
apsolutno indicirana.
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Introduction

This report is concerned with the treatment of head and neck tumors
using a combination of chemotherapy followed by percutaneous irradiation.

Several reports have been published describing the technique and ex-
perience in the simultaneous use of chemotherapy and irradiation. (Lang-
don, E. A. et al. 1963, Friedman, M., and Daly, J. F. 1967, von Essen, C. F.
et al. 1968, Jesse, R. H. et al. 1969). With some exception the limiting factor
in the attempt to combine a regression inducing dose of chemotherapeutic
agent with cancericidial irradiation was the effect on the normal surround-
ing tissue which defines the limit of the dose. (Berry, R. J. 1968.) Such
effects have not been observed when using a sequential approach, i. e. firstly
the application of chemotherapy by intraarterial infusion followed, after an
interval of two weeks, by percutaneous irradiation, (Johnson, R. O. et al.
1965). Following this line and in order to increase the maximum effect
on the tumor, our treatment program consisted in the simultaneous appli-
cation of two cytostatic drugs which lasted intermittently from 7 to 24
days, followed by a rest period of two to three weeks and thereafter com-
bined with the full course treatment with percutaneous tele-gamma
therapy.

Material and methods

The report is based on 22 cases with malignant neoplasms all of them
squamous cell carcinomas of the tongue, base of the tongue and floor of
the mouth. In accordance with classification reccomended by UICC they
were classified as stage III and IV.

Rad. Iug. Vol. 4, Fasc. 2, 1970
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Fig. 1. Schematic rapresentation of infused area, via temporal artery.

The intraarterial infusion has been applied through the insertion of
a Teflon catheter (AB Stille = Werner, Stockholm, Outer diam.: 1,10/1,20,
inner diam.: 0,75/0,85) via the superficial temporal artery. Using this ap-
proach the mucous is well perfused, but usually no uptake of the dye has
been observed in the central necrotic ara of the tumor. The position of
the catheter was checked by using Patent bleu dye as well as by isotope
scanning with MARA I-131 (Fig. 1).

Methotrexate has been applied in doses varying from 100 to 300 mg
together with Proresid in doses from 2000 to 6000 mg. The controls of the
effect has been performed by repeated aspiration biopsies showing mor-
phological changes on malignant cells consisting in (1) enlargement of the
cells, (2) vacuolisation of the cytoplasm, (3) disruption of cellular mem-
branes, and (4) disintegration of nuclei (Fig. 2).

Observations

The mucositis which appears during the application of chemotherapy
consists of injection of the mucous membrane, with whitish and yellowish
membranes, sometimes with small erosions. These changes could appear
even after a single application of chemotherapy but when treatment is
stopped usually disappeared rather quickly. The tumor regression is con-
sidered as good: in 11 out of 15 caess a 50 % reduction of the tumor size
has been observed, this correspond to the group III according to the classi-
fication proposed by Cachin. The rest period lasted from two to three
weeks thus permiting the complete disappearance of symptoms as well as
improvement of patients general conditions.

The irradiation which followed has been carried out with cobalt unit
using two opposite portals covering the primary and the first lymph node
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Fig. 2. Squamous cancer cell after SP-I, 4000 mg, methotraxate 150 mg, i. a.,

showing nuclear enlargement and corrugation of nuclear membrane (1), nuclear

vacuolisation (2), cytoplasmic vacuolisation (3) and potocytosis (4). M. G. G.
45 X 8.

drainage system. The field size was usually 8 cm per 10 cm, daily dose vary-
ing from 150 to 180 rads with a total dose of 6000 rads.

At the dose of 3000 rads a moderate reaction appeared consisting of
injection of the mucous together with small patchy pseudomembranes.
These changes remained constant through the treatment period. When
compared the infused and irradiated mucous membrane no observable
differences were noted. The irradiation treatment course remained relative-
ly mild. Even after the dose of 6000 rads has been applied the reaction was
essentially the same.

The tumor regression was complete in the treated cases after the
completion of the treatment. In none of the cases the treatment has been
interrupted (Fig. 3 and 4).

Discussion

According to our experiences the full dose percutaneous irradiation
could be applied in cases were the tumor area has been treated by intra-
arterial infusion with a combination of two cytostatic drugs. Therefore it
would be of interest the possible evaluation of the total applied dose when
only irradiation would have been used.
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Fig. 4. The same case one month after completed treatment with intraarterial
chemotherapy, combined with percutaneous irradiation.
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We compared the used treatment scheme to what is called in radio-
therapy the split-course technique. According to the Strandquist lines the
applied chemotherapy leading to local mucositis would correspond to a
radiation dose of 4000 rads for a minimum treatment time being 7 days and
to 6000 rads for 24 days treatment period. Together with the irradiation
dose the total dose would have been 10 000 rads in 69 days or as a max-
imum 13 000 rads in 86 days. According to this hypothetical calculation the
tumor received supralethal doses which are sufficient for sterilizing the
malignancy. On the other hand we do not know very much about
the reacting capacity of the surrounding tissue which is essential for tumor
healing. In this direction further work is necessary.

Summary

The authors have reported the treatment scheme and early results in the
treatment of head and neck tumors with intraarterial regional infusion with
chemotherapy combined with percutaneous irradiation. They have found that a
full course radiation treatment could be applied in previously treated area with
chemotherapy.

Povzetek

V svojem delu avtorji poro¢ajo o kombinirani metodi zdravljenja maligno-
mov ustne votline z uporabo intraarterielne aplikacije citostatikov in zatem
sledeCtega obsevanja. Ugotove, da je mogoce potem ko je bila aplicirana doza
citostatikov, ki povzroc¢a kliniéno opazno regresijo tumora, dodatno obsevati
s polno tumorsko dozo.
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Introduction

The pathological processes in pulmonary fibrosis wich take place in
the pulmonary interstitium and attack respiratory surfaces, decrease
alveolar permeability, and thereby creats disturbances of gaseous diffusion.
In these processes, the vascular structures in the lungs are always changed,
creating alveolar-capillary blccks and arteriovenous shunts. Tomography
of the blood vessels in pulmonary fibrosis demonstrates specific signs.

Illustrative cases

In the first stage of disease, tomography may show diffuse and gene-
ralized dilatation of the vascular structures in the central areas of the
lungs (Fig. 1).

As the disease progresses, the caliber of the blood vessel shadows in
the central zones becomes enlarged. In the advanced stage, tomography will
show constant enlargement of these shadows in the central zones (Fig. 2).

Branching of vascular shaaows is reduced, and quite often the caliber
of shadows is abruptly narrowed (Fig. 1, 2, 3, 4). Changes take place simul-
taneously in the arteries as well on veins. Arterial branches are short,
narrowed, tortuous (convoluted) (Fig. 2); veins are elcngated, pipe-steam
in appearence (Fig. 5).

The peripheral pulmonary zones show extensive rarefication of vascu-
larization (Fig. 2, 3) and therefore a discrepancy between the wide vascu-
lar shadows in the central zones and the peripheral zones issue (Fig. 1, 2,
3, 6).

Rad. JTug. Vel. 4, Fasc. 2, 1970
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Fig. 1. Frontal tomogram of both lungs. The initial stage of the diffuse pulmo-
nary fibrosis. The shadows of pulmonary vessels, of the arteries as well of the
veins, are dilated and tortuous with the region of devascularisation.

Fig. 2. Frontal tomogram of both lungs. The shadows of pulmonary vesels are

dilated in the perihylar and small and tortuous in the peripheral zones. Branch-

ing is reduced and the caliber of the shadows is abruptly narrowed. Emphy-
sematous bulla in the upper right lobe.
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Very often, one finds atypical distribution of blood vessels, with rare-
fication and displacement of blood vessel shadows, which are convoluted
in form (Fig. 2, 3). In these areas, emphysemtous changes take place and
the shadcws of blood vessels on tomoegrams are typically changed, which

Fig. 3. Frontal tomogram of the right
lobe. The shadows of the perihylar
pulmonary vessels enlarged and a-
bruptly narrowed. Tortuous and nar-
rowed in the periphery. Emphysema-
tous bulla in the upper right lobe.
Vascular shadows above the hilus
perpendicular to the mediastinum.

Fig. 4. Frontal tomogram of the upper part of the both lungs. Chronic tuber-
culotic fibrosis of the lung. Dilated vessels perihylar and narrowed near the
fibrotic focus with the area of perifocal devascularisation.

is very characteristic for this affection. In pulmonary fibrosis, great con-
trast is evident in the width of the vascular shadows in the central zones,
in comparison with devascularization, with pronounced desorganization
and rarefication of blood vessels in the peripheral sung zones.

In chronic pulmonary fibrosis, the changes in blood vessels predispose
development of hypertension in the pulmonary bed flow, creating numer-
ous anastomoses, because of compensatory blood flow with complicated
but effective mechanisms of blood supply. This way, a different direction
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of blood flow is created in the pulmonary circulation, with regulatory
mechanisms, thus opening different directions of blood flow via arterio-
arterial and arterio-venous anastomoses, as permitted by anatomical struc-
ture of pulmonary circulation.

These newly created connections of pulmonary with peripheral circu-
lation are made via the subclavian arteries, internal mamary arteries,
phrenic arteries, and intercostal arteries, and regularly via the bronchial
blood vessels (Hajek 1957, Schoenmacker and Vieten 1964). These anasto-
moses can be functionally arterio-arterial and arterio-venous (Hajek 1957,
Botenga 1969), and can be demonstrated angiographically in vivo and in
the cadaver.

Results

We were able to register on tomography elongated shadows resembling
vascular intrapulmonary structures, but which were different from the
typical picture of pulmonary blood vessels. The patients in which there
findings were established suffered from chronic diffuse or localized pul-
monary fibrosis, bronchiectasis, pneumoconiosis, progressive pulmonary
dystrophy, chronic pulmonary emphysema of the third grade. All these
patients showed sings of pulmonary hypertension and spirometry regi-
stered symptoms of far advanced respiratory insufficiency. Comparing these
tomograms with postmorten pulmonary angiograms with or without tomo-
grams and x-rays made by filling with contrast material of the bronchial
arteries of heart-lung specimens, aortography and selective bronchial
arteriography, we were able to demonstrate dilated anastomotic vessels,
thus showing that these tomographic facts are proof of connections bet-
ween the pulmonary and systemic circulatory systems.

On tomograms, systemic and pulmonary anastomotic vessels appear
different from functional lung vascularization. Comparing characteristics
of one type from the other vessels on tomograms, anastomotic blood
vessels appear different from functional lung vascularization in tomo-
graphic appearance.

Anastomotic blood vessels differ in position, direction, width, and type
of shadow from functional blood vessels.

Position of these shadows is placed differently from normal pulmo-
nary vessels. They are placed in the upper part of the thorax; they cross
the hilus and do not always respect the lateralization of pulmonary hilus
(Fig. 4). They are located in the pulmonary periphery, very often close
to the mediastinum, extending from the normal anatomical border of
lungs, and they are found on more ventrally or dorsally located tomo-
grams cf lungs.

The shadows are usually in the horizontal direction, and they are
placed above the hilus, are convoluted ,and perpendicular to the mediasti-
num (Fig. 3, 6). They are completely atypical in direction compared with
the rest of the vascular structure of lungs. Their direction does not corres-
pond with the rest of pulmcnary blood vessels.
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Fig. 5. Frontal tomogram of the right
lung. Tuberculotic fibrosis of the
upper lobe of the right lung. Dilated
shadows of the pulmonary vessels
which are stiffened, pipe — stem in
appearance near the fibrotic focus
and not diminished towards the peri-
phery.

Fig. 6. Frontal tomcgram of the both lungs. Pulmonary emphysema. Peripheric
devascularisation and rarification. Vascular shadow above the hilus of the
horizontal direction and perpendicular to the mediastinum. Their direction is
different from the direction of vessels of the functional pulmonary circulation.

3
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Width of pulmonary bed shadows in their way is not changed as
characteristic of the rest of the vascular structures on tomograms. The
shadow of the anatomical bed flow remain of same width in all ways
(Fig. 6,). The degree of the depth of shadows correspcnds with the width
of shadows, as in rest of vascular structures in the lungs, and the edges
of shadows are sharp. Generally these are very narrow and gentle shadows,
just above two certain structure on tomograms (Fig. 8).

The formation of these shadows with their length, width, and flow
are vascular in origin and differ from rest of vascular shadow in the lungs,
because of their position and direction, and they lack the typical vascular
branching on tomograms. Very often in same, tomograms, one can find
along side of the wide shadows of functional pulmonary bed flow, the
fine elongated atypical vascular shadows which correspond to above man-
tioned anastomoses.

These shadows on tomograms represent advanced changes in pulmo-
nary bed flow and distorted relations between the pulmoanry and peri-
pheral circulations and therefore advanced vasculo-parenchymatous de-
struction of the lungs in the diffuse pulmonary fibrosis.

Very often this shadows can be verificated on the tomograms in the
diffuse destructive pulmonary diseases especially in the diffuse pulmonary
fibrosis but also in the localized fibrotic processes in the lungs.

Discussion

- The changes of the pulmenary vascularisation in lungs are generally
known in pulmonary fibrosis (Macarina and Oliva 1957). This changes on
vascular structures always develop paralelly to the development of the
disease, itself. In the beginning phasis of the disease it is possible to
verificate diffuse and generalised dilatations of vascular structures in the
lungs, both arteries and veins (Macarini and Oliva 1957). By progression of
the disease the calibre of blood vessels in central zones increases.

In pulmonary fibrosis the dilatation of vascular shadows in central
zones is in contrast with the devascularisation, stressed disharmony and
rarefication of peripheral lung blood vessels.

Pathologic changes in pulmonary vascular structure do not give cha-
racteristic or typic pattern for pulmonary fibrosis. These changes are
of universal fibrosclerotic type, which lead to pulmonary ischaemic states
and pulmonary hypertension. There are some arterial anastomoses in
lungs which under certain conditions play the important role in the regu-
lation of the disturbed haemodynamics (Hajek 1957). This is particularly
the case in pulmonary fibrosis and cther diffuse destructive diseases like
pulmonary emphysema, diffuse bronchiectatic changes etc. with the poor
vascularisation of lungs and consecutive pulmonary hypertension.

There are four possibillities of these anastomoses through bronchial
arteries: bronchcbronchal, bronchopulmonal, intercostobronchal and inter-
costopulmonal (Botenga 1969).
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Bronchial arteries are branching from the aorta or the aortal branches
They are verving in number and are not restricted to one lung field but
pass through mediastinum. Around the bronchus they create the arterial
net and in prerypheral branches they are anastomosing with tha branches
of pulmonary artery as the terminal artery. This happens either around
the bronchial wall or in the region of visceral pleura. Bronchial veins are

Fig. 7. Selective bronchial arteri-

graphy. Same case like the fig, 3. Di-

lated bronchial arteries of the hori-

zontal direction and perpendicular to

the mediastinum. Registration of the
2nd right costal artery.

coning from the walls of the great branchial tree bifurcation of the trahea,
and pleura. There are 3—5 bronchial veins in each hilar region. One: of
them give the blood to the pulmonary veins and the other to the azygos
vein. They are anastomosing among themselves and have communications
with the other venous systems. There are arterioarterial anastomoses
between bronchial and pulmonary artery branches in the region of small
bronchi and pleura visceralis. These are rami bronchopulmonales, terminal
arteries, Sperrarterien (Hajek 1958).

Fribroarterial anastomoses are supplying blood from the aorta through
the bronchial arteries in to pulmonary arteries (Schoenmackers and Vieten
1964). In pathological conditions these communications wcrk as the mecha-
nism of the adaptation. Under normal conditions some pulmonary regions
are temporary functionally excluded. It is pressumed that in basal states
the arterioarterial anastomoses are cpened. In physical work with faster
and deeper breathing they are closing (Hajek 1958).

There are also arteriovenous anastomoses in the region of small
bronchi and pleura. They come from anastomotic arterial branches of
bronchial arteries and pulmonary veins. Arteriovenous anastomoses are
created between terminal branches of pulmonary veins in pathologic con-
ditions. They can be proved by wedge pneumoangiography in pulmonary
emphysema (Jacobson, Turner, Balchun and Judge 1965).

Arterial blood, branchial arteries and venous blood from pulmonary
arteries goes through terminal arteries and so created anastomoses to
pulmonary veins. In the last case we have the signs of right-left shunt.
By the capacity of these anastomoses one fifth of the whole blood can pass
through lungs not touching alveolar-capillary net (Téndury 1956).

3*
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These anastomoses were well known to the anatoms (Liebdw, Hales,
Lindskog, Blcomer and Harrisca 1949, Hajek 1957) but they did not get
enougn attention in radiological literature,although by better application
of radiclogical examinations the diagnostic possibillities can be widened.
Only in the new literature with the progress of angiology and angiographic
presentaticn cf bronchial arteries the existerce of anastomoses is pointed
out (Viamonte 1965 ind 1989, Williams, Wilcoy, Burns 1963, Botenga 1969,
Darke and Lewtas 1968, Greco, Loreto, Cotroneo, Beritelli and Tafuri 1970).

Fig. 8. Frontal tomogram of the right
lung. Pulmonary emphysema and tu-
berculotic fibrosis of the upper lobe.
Dilated bronchial arteries of the up-
per lobe. Their width is unchanged in
their way. Same direction and posi-
tion of the wascular shadow.

The appearance of these anastomotic vascular shadows in diffuse or
localized fibrosis on tomography represent extremely distorted cardio-
pulmonary relations between pulmonary and peripheral circulaticn, which
is the result of chronic diffuse and generalized sometime localized pulmo-
nary processes. When blood flow into lungs in diminished, blood flow can
reach alveoli this way. At the same time, when a disproportionaly large
ammount of blood reaches the lungs or when stagnant blood cannot flow
out of the lungs, blood can be diverted this way. Therefore, they are the
regulators of distorted cardiopulmonary relations in the lungs.

Comparing the pictures of selective bronchial arteirography and the
data of post mortem pulmonary angiography wihth tomograms of the
lungs, the described tomographic symptomatology corresponds by the
position, width and direction of the shadow, and the general appearance
just to these facultatively opened anastomoses, which are created in all
cases of troubled pulmonary vascularization as the cause of the pulmo-
nary hypertension.
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Conclusion

1. In chronic pulmonary fibrosis, the vascular structure shadows of
functicnal pulmonary vascular blood flow are typically changed. On the
tcmograms perihilar shadows are dilated, becomming narrowed toward the
periphery and their branching is reduced. The flow of blood vessels is
tortuous or stem-pipe in appearance. Peripheral zones are devascularized.

2. Systemic blood flow in the lungs which represents anastomoses
between pulmonary and peripheral circulation can be demonstrated tomo-
graphicaly and corresponds with dilated bronchial and intercostal arteries
and veins. These shadows are characteristic in position, direction and
width and specific in appearance, in the abscence of branching in tomo-
grams.

3. The changes in pulmonary bed flow are neither charecteristic nor
typical for specific conditions contained within the category of diffuse
or localized chronic pulmonary fibrosis. They are alterations of functional
vascularization in tomograms of universal .sclerofibrotic type, and they
lead to pulmonary ischemic changes and pulmonary hypertension, which
cause the dilatation of systemic pulmonary vessels.

Sadrzaj

Vaskularne strukture funkcionalnog krvotoka u kroni¢noj pluénoj fibrozi
su tipi¢no izmjenjene. Na tomogramima perihilarne vaskularne sjene proS$irene,
prema periferiji suZene, grananje je reducirano pa rezultira devaskularizacija
pluéne periferije. Tok krvnih zila je zavijen i suZzen. Krvne Zile sistemnog krvo-
toka u plué¢ima koje predstavljaju anastomoze izmedu pulmonalne i periferne
vaskularizacije mogu se takoder tomografski prikazati. Usporedbom tomograma
pluéa sa nalazom selektivne bronhijske arteriografije i postmortalnom angio-
grafijom arterije pulmonalis moze se utvrditi njihov karakteristi¢ni poloZaj,
pravac, Sirina kao i izgled. Promjene funkcionalne vaskularizacije na tomogra-
mima su opcéenito sklerofibroznog tipa, pa tako izmijenjene krvne Zile vode
do pluéne hipertenzije koja uvjzetuje prosirenje sistema pluénog zilja.
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Introduction

Le sarcome ostéogénique appartient au groupe des tumeurs malignes
assez rares, et sa part dans le nombre total des maladies malignes est de
0,68 % [Murray (8)].

On considére que dans I’étiologie de cette tumeur un certain role peut
étre joué par le traumatisme ainsi que par les radiations ionisantes. Cepen-
dant, en dépit des recherches minutieuses, le traumatisme ne peut étre
prouvé que dans 25 %y environ des cas [Lee (6)]. De nombreux auteurs ont
décrit I'apparition, chez des malades irradiés, de sarcomes ostéogéniques
qui sont devenus manifestes aprés une période latente de plusieurs années.
Mais il est vrai que ce nombre est insignifiant par rapport au nombre total
de malades traités avec des radiations ionisantes [Murphy (9)].

Le sarcome ostéogénique aparait le plus souvent dans la deuxiéme
décade et surtout entre 12 et 17 ans, et il est plus fréquent chez les
personnes du sexe masculin.

Dans la moitié des cas il est localisé dans les os longs des membres
inférieurs et beaucoup moins souvent dans les os des membres supérieurs
et T'os iliaque. On considére qu’il trés rare dans les autres os du sque-
lette.

Outre les destructions locales, il se caractérise par l'apparition de
métastases, le plus souvent dans la deuxiéme année de la maladie, avec
une prédilection pour les pcumons. Tous les auteurs sont d’accord sur le
fait que la prise d’'un fragment pour l'analyse histopathologique peut pro-
voquer le dissémination, et pour l'éviter ils proposent divers procédés. On
considére comme procédé de choix la prise de la biopsie aprés quelques
séances d’irradiation, c’est-a-dire aprés une dose de 2000 rads [Zuppinger

Rad. Tug. Vol. 4, Fasc. 2, 1970
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(13), Lee (6)]. Cependant, malgré le danger d’une dissémination éventuelle
I’analyse histopathologique s’avere indispensable dans le but de confirmer
la malignité, car les analyses radiographiqeus, en dépit des aspects caracte-
ristiques, dans la plupart des cas ne peuvent pas poser la diagnostic définitif
et 'on doit prendre le risque d’'une biopsie avant de décider la modalité du
traitement radical; soit par la méthode chirurgicale soit par l'irradiation.
Nous pensons que la biopsie de »drill« ne peut pas toujours et intégrale-
ment remplacer le prélévement d’'un fragment de tissu.

Le choix de la thérapie adéquate dépend souvent de la conception pro-
fessionnelle et originale de certains auteurs. Bien qu’il s’agisse de tumeurs
réfractaires au irradiations, radio-resistantes, la thérapie aux rayons
s’avére nécessaire dans certaines localisations. Etant donné les résultats
obtenus par la radiothérapie, celle-ci commence a prendre de plus en plus
d’importance dans le traitement de cette tumeur maligne.

On a l'impression que le point de vue le plus admissible serait celui
de combiner l’irradiation et la chirurgie, car autre les avantages prouvés
notamment par le nombre de personnes qui ont survécus, elles pouvent
épargner aux malades de nombreuses interventions chirurgicales mutilan-
tes. Une radiation préopératoire doit réduire la possibilité de dissémination
et s’avere nécessaire dans les cas ou l'interventicn chirurgicale se heuret a
des difficultés dans 'exécution d’une intervention radicale. Ce point de vue
est préconisé surtout par les auteurs d’origine européenne et par quelques
auteurs américains. Ils proposent d’attendre quelques mois apres la radio-
thérapie radicale avant de procéder a une intervention chirurgicale radicale
dans le cas ou les résultats de la thérapie aux rayons sont insuffisants et
s’il n’y a pas de métastases [Baclesse (4), Cade (6), Zuppinger (13), Lee (6),
Lindbom (7), Murray (8)]. Ce procédé est justifiable si I’on veut protéger le
malade des traumatismes psychiques qui sont inévitables dans le cas des
interventions de mutilation et en ayant en vue le pronostic dubitatif de
cette maladie.

L’irradiation préopératoire avec des isotopes radioactifs, qui, du point
de vue biologique, est concue avec beaucoup d’intelligence, et qui est re-
commandée par un certain nombre d’auteurs, n’a malheureusement pas
encore eu de chances de prouver ses possibilités. En tout cas, il convient de
montionner les travaux de Simon et de ses collaborateurs, qui appliquert
avant 'opération I'Yttrium-90 radioactif (11), ainsi que les communications
encourageantes de Blanchard (11) et Herrman (11).

Il convient aussi de noter comme intéressantes les remarques révélant
que, outre la localisation, le sexe et I'dge jouent un certain roéle dans le
pronostic, qui est le plus favorable pour les tumeurs localisées sur la maxil-
laire inférieure et le fémur. Les femmes ont un pronostic quelque pzu
meilleur, ainsi que les personnes dans la deuxiéme décennie d’age [Lind-
bom (7)].

Pour le moment, nous ne disposons pas de données objectives qui
pourraient fournir les preuves que certaines formes histologiques pzuvent
avoir un meilleur pronostic, qui se baserait soit sur une sensibilité plus
prononcée a la radiation, soit sur une moindre potentialité de moindre
pouvoir puissance potentiel de dissémination.
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En ce qui concerne le traitemnet de ces tumeurs malignes dans notre
Institut, outre la thérapie classique d’orthovoltage, ncus avons utilisé la
télécobalt-thérapie, a partir de 1960. Le but de cette étude est de démontrer

Fig. 1. Malade agé de 44 ans évec une ostéolyse diffuse sur les os de ’avant-bras.
Fig. 3. L’analyse radiographique apres la thérapie effectuée avec une dose de
6000 rads.

la valeur réelle de la thérapie au télécobalt dans le traitement des sarcomes
ostéogéniques, la raison pour laquelle nous avons fait une analyse des
malades qui étaint traités par cette métodhe, sans aucune thérapie supplé-
mentaire.
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Nos cas

Dans l'intervall de 1960 a 1964 nous avons traité dans notre Institut 69
malades ayant des sarcomes ostéogéniques. Chez 36 malades nous avons
appliqué uniquement la thérapie au télécobalt, soit parce que la localisation
de la tumeur ne nous permettait aucune intervention chirurgicale supplé
mentaire, soit parce que les malades aux-mémes ne consentient pas a subir
une intervention chirurgical, bien que celle-ci leur eit été proposée apres
la période d’observation.

Parmi les 33 autres malades, se trouvent ceux qui, apres ’application
de la radiothérapie, avaint subi des interventions chirurgicales et ceux qui
ont été irradiés par la radiothérapie classique.

Tableau I. Sexe et age des malades

Sexe Age
masc. fém. 0—10 11—20 21—30 31—40 41—50 51—60 61—170

0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 O/0

Touslescas. . . 49 51 4 34 16 10 10 19 i
Les cas traités
par TCT . . 36 64 2 47 12 14 9 14 2

Dans le nombre total de cas traités, le nombre des hommes était pres-
que égal a celui des femmes: 34 malades du sexe masculin et 35 du sexe
féminin. Cependant le nombre des femmes a été plus grand dans le groupe
que nous avons selectionné, 23 femmes contre 13 malades de sexe masculin,
se qui est taut a fait compréhensible, puisque les femmes ne consentent
pas facilement a des interventions radicales mutilantes, telles que I’'ampu-
tation ou la désarticulation des extrémités.

Seulement chez 39, de nos malades nous avons pu prouver l'origine
d’un traumatisme avant ’apparition de la tumeur.

Tableau II. Localisation d’apres les différents auteurs

Nos cas New York  Mayo West-

total TCT memorial clinic minster
0/0 0/0 0/0 0/0 0/0
Fémur . . . . . . . . . 29 28 35 42 51
Tibia . . . . . . . . . 4 3 12 20 24
Humérus . . . . . . . . 12 6 13 7 9
Hanche ., . . . . . . . . 24 36 13 9 6
Les autres local. . . . . . 31 27 27 22 10

On peut voir sur le tableau numéro I le rapport d’aprés ’age. Le plus
grand nombre appartient a la catégoris de malades a4gées de 10 & 20 ans.

D’un intérét non moins grand est le rapport de la localication, et du
pronostic mentionné. Sur le tableau II sont présentées les localisation de
tous nos malades, ainsi que chez les malades traités exclusivement par la
thérapie au télécobalt en comparaison avec les résultats obtenus par
d’autores auteurs.
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Fig. 4. Le dernier controéle, soit six ans plus tard, montre 'apparition des signes
évidents de récalcification.
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La radiation au télécobalt avait été effectuée par deux champs para-
lleles et opposés, plus rarement par plusieurs champs, avec des doses
tumorales de 6000 & 8000 rads, appliquées dans un délai de 6 a 8 semaines.
Dans un seul cas, chez une malade, nous avions appliqué une dose de 9000
rads pendant une p2riode de 62 jours.

Outre la thérapie.symptomatique et roborante et des transfusion de
petites quantités de sang chez les malades ou les doses intégrales étaient
plus grandes, nous n’avons appliqué aucune autre thérapie.

: L’irradiation a été bien supportée par les malades, et dans aucun de
nos cas nous n’avons été obligés d’interrompre le traitement prescrits.
Seulment chez les malades de poids supérieur, et dans le cas des tumeurs
localisées sur les os du bassin, nous avons pu voir des altérations fibreuses
postirradiationnelles dans les tissus sous-cutanés, comme conséquencs de
doses maximales élevées.

‘ Tous les malades traités subissaient régulierement des contréles dans
de trés courts intervalles. Parmi 36 malades auxquels on avait appliqué
la thérapie au télécobalt, seulement 7 malades ont survécu plus de 5 ans,
soit 19 9, deux plus de 8 ans, deux malades sept ans, et trois malades entre
5 et 6 ans.

Le plus grand nombre de nos malades a succombé au cours des deux
premiéres années (54 9;) aprés le commencement du traitement, la plus
part d’entre eux avec des signes de métastases pulmonaires.

Tableau III. Cas controlés de 5 & 8 ans

Sexe Age Localisation TD Clinie .guéris
1 F 60 Crane 6000/30 8 ans
2 F 26 Hanche 7500/54 8 ans
3 M 56 Hanche 6000/30 7 ans
4 M 44 Avant-bras 6000/36 7 ans
5 M 59 Maxillaire 6000/32 5 ans
6 F 18 Hanche 9000,/62 5 ans
7 M 41 Fémur 6000/42 5 ans

Sur le tableau III, sont présentés les malades qui ont survécu, avec les
données concernant leur sexe, leur age, la localisation de ’affection, la dose
et la durée de I’état général satisfaisant, sans symptdémes de maladie. Nous
présentons en méme temps les résultats radiographiques de nos malades
qui ont favorablement réagi a la thérapie appliquée.

Premier cas: malade agé de 44 ans avec une ostéolyse diffuse sur les
os de l'avant-bras. Aprés une analyse histopathologique, qui a confirmé
existence d’un ostéosarcome, une thérapie avait été effectuée avec une
dose de 6000 rads. Le premier cliché (Fig. 1), présente ’analyse radiogra-
phique au début du traitement, et le deuxiéme l’analyse apreés sept ans.
(Fig 2.) Il convient de mentionner que le malade ne présente aucun trouble
et que la fonction de I’extrémité a été entierement conservée.

Deuxiéme cas: malade agé de 56 ans. Sur le premier cliché on voit une
ostéolyse étendue de la hanche (Fig. 3). Le deuxieme cliché {iui a été pris lors
du dernier controéle, soit six ans plus tard, montre ’'apparition des signes évi-
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dents de récalcification. La fonction des extrémités est assez bonne. Au
cours des irradiations la nature de la tumeur a été confirmée par une ana-
lyse histopathologique (Fig. 4).

Des analyses analogues existent également dans d’autres cas. Dans
deux cas seulement, dont un avait une tumeur du crane et ’autre localisée
sur l'os iliatique, nous n’avons pu constater de réossification. Néanmoins,

les deux malades sont en vie, I'une depuis 8 ans et la deuxiéme depuis
9 ans.

Discussion

Malgré les avantages incontestables de cette thérapie sur le thérapie
classique aux rayons X, en ce qui concerne 1’état subjectif et 'absence de
conséquences indésirables de la thérapie aux rayons, la thérapie de super-
voltage a quelque peu amélioré nos résultats au cours des dernieres 5 an-
nées. Dans nos communications faites antérieurement sur les résultats
obtenus par la thérapie classique (Jankovi¢ et collaborateurs, 4) nous avons
eu 2,4 % de malades qui ont vécu plus de 5 ans.

Selon certains auteurs, le nombre de personnes ayant survécu plus
de 5 ans est de 5 a 20 %, et ceci chez les malades qui ont été traités essen-
tiellement par une thérapie combinée, c’est-a-dire aux rayons et chirurgi-
calement, on uniquement par un traitement chirurgical. Exceptionnelle-
ment, un plus grand nombre de survies est signalé pour les tumeurs loca-
lisées sur le fémur dont Lee donne le chiffre de 30,4 %, pour le traitement
combiné (6), et Krebs 36,8 %, pour les cas traités par irradiation, ainsi que
dans les cas de tumeurs localisées sur le maxillaire inférieur pour lesquel-
les Kragh donne le chiffre de 31,6 %y de survies, pour les malades traités
par une thérapie combinée (1).

Conclusion

Se basant sur ’analyse des cas que nous avons traités par la télécobalt-
thérapie et aprés révision des résultats obtenus par d’autres auteurs, nous
pouvons donner la conclusion suivante:

1. La thérapie de supervoltage a des avantages incontestables sur la
thérapie classique aux rayons X, étant donné que les malades la suppor-
tent mieux et que les résultats sont quelque peu meilleurs.

2. La question de I’étiologie de cette tumeur reste ouverte, car le trau-
matisme ne peut étre la cause de la formation de cette tumeur maligne.

3. Indépendamment d’une étude clinique et radiologique détaillée, il
est nécessaire d’ obtenir une preuve histopatologique de malignité. La bio-
psie doit étre effectuée selon les méthodes admises, aprés irradiations
préalables de 2000 rads.

4. Les résultats obtenus dans le traitement des sarcomes ostéogéniques
uniquement par l'irradiation ne peuvent nous satisfaire. Il est nécessaire,
lorsque cela est possible, de compléter la thérapie aux rayons par une
intervention chirurgicale radicale, celle-ci est indispensable quand la tu-
meur n’a pas réagi favorablement apreés la période d’observation de 4 a 6
mois, et dans le but d’exclure la possibilité de la dissémination maligne.
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Résumé

Dans cette étude nous avons présenté les de sarcomes ostéogéniques, traités
par la thérapie au thérapie au télécobalt a I'Institut de Radiologie de 1960 & 1964,
que nous avons irradiés par des doses tumorales de 6000 & 8000 rads appliquées
pendant 4 & 6 semaines. L’etude de nos cas nous a permis de constater la possi-
bilité de stériliser la tumeur primaire: les longues survies confirment la possi-
bilité de guérson par ce genre de thérapie.

SadrzZzaj

U ovom radu su izneti slucajevi osteogenih sarkoma lecenih telekobalttera-
pijom u periodu 1960. do 1964. godine na RadioloSkom institutu, sa dozama od
6000 do 8000 rada, apliciranih u toku 4 do 6 nedelja. Proucevanjem slucajeva
zapaZena je mogucnost sterilizacije primarnog tumora, a pozni rezultati potvr-
djuju izvesne moguénosti ove vrste terapije.

Na osnovu analize slucajeva, kao i pregleda rezultata koje su drugi autori
postigli izvuceni su sledeéi zakljucci:

Visokovoltna terapija ima nesumnjivu prednost nad klasi¢cnom zraénom
terapijom, kako u lakS§em podnoSenju tako i neSto poboljSanim rezultatima.

Pitanje etiologije ovog tumora i dalje ostaje otvoreno, jer trauma ne moZe
biti uzrok nastajanju ovog malignoma.

Pored detaljne kliniéke i radioloS$ke obrade potrebna je histopatolo$ka po-
tvrda maligniteta. Biopsiju treba uzimati po veé usvojenim metodama uz pred-
hodno zracenje i datom dozom od 2000 rad.

Postignutim rezultatima u leCenju osteogenih sarkoma samo zra¢nom tera-
pijom ne moZemo biti zadovoljni. Neophodno je, kada je to moguéno, zra¢nu
terapiju dopuniti radikalnom hirur§kom intervencijom, i to obavezno kod tu-
mora koji nisu povoljno reagovali, posle perioda opservacije od 4 do 6 meseci,
a u cilju iskljuéenja moguénosti nastajanja metastaza.

Bibliographie

1. Boyer, C., Brickner, T., Wratten, G., The treatment of osteogenic sar-
coma of the mandible, Amer. J. Roentgenol., 99 (1967): 211.

2. Farrell, C., Wallace, J., Edeiken, J., Thermography and osteosarcoma,
Radiology, 90 (1968): 792.

3. Garrington, G., Scofield, H., Cornyn, J., Osteosarcoma of the jaws, Can-
cer, 20 (1967): 377.

4. Jankovié, 1., Bekerus, M., Markovié, D., Brzakovié, P., The problem of
the radiotherapy of the osteogenic sarcomas, Med. arh., 6 (1960): 35.

5. Krebs, C., Twenty-five years’ experience in the treatment of osteosar-
coma, Acta Radiol. (Stockh), 58 (1962): 369.

6. Lee, E. S., Mackenzie, D. H., Osteosarcoma (a study of the value of pre-
operative megavoltage radiotherapy), Brit. J. Surg., 51 (1964): 252.

7. Lindbom, A., Soderberg, G., Spjut, H., Osteosarcoma-—— a review of
96 cases. Acta Radiol. (Stockh.), 56 (1961): 1.

8. Murray, M., Copeland, M., Primary malignant tumors of bone. Cancer,
20 (1967): 738.

9. Murphy, W., Radiation therapy, Sauders Company, Philadelphia, Lon-
don 1962.

10. O’Hara, J., Hutter, R., Foote, F., Miller, T., Woodard, H., An analysis
of thirty patients surviving longer than ten years after treatment for osteogenic
sarcomas. J. Bone Joint Surg., 50 A (1968): 335.

11. Simon, N., Siffert, R., Baron, M., Mitty, H., Rudavsky, A., Preoperative
irradiation of osteogenic sarcoma with intra-arterially injected Yttrium-90 mi-
crospheres, Cancer, 21 (1968): 453.

12. Von Ronnen, J. R., Histological and radiographical classification of osteo-
sarcoma in relation to therapy: a review of 245 cases located in the extremities,
J. Belge Radiol., 51 (1968): 215.

13. Zuppinger, A., Radiation therapy of sarcoma of the bone and soft tissue,
Amer. J. Roentgenol., 99 (1967): 435.

Author’s address: V. P. Brzakovié, Institut za Rad1olog1jo Pasterova 14, Beograd,
Jugoslavija.



INSTITUTE OF ROENTGENOLOGY, CLINICAL HOSPITAL, LJUBLJANA,
YUGOSLAVIA

ANOMALIES OF THE SPINE AND THE INFLUENCE
OF MICROTRAUMA ON THEIR CLINICAL MANIFESTATION

by

Tabor, L.
UDK: 616.831-073.75
Introduction

The formal classification of the congenital malformations of the spine
is well known. Yet this narrow, anatomic distinction only does not suffice
if we want to see the congenital anomalies of the axial skeleton in their
true ligt.

That is why it is necessary:

~ to consider the embriology of the spine

— to consider complexity of the anatomy of the particular segments
and

— to consider the static, dynamic and functional principels of the
spine.

In this way we come to the conclusion that malformations of the spine,
which at the first sight appear to be insignificant, very often are fatal for
the function of the spine.

Material and methods

During our research work we examined 12.143 spines, considering the
congenital malformations. We examined:

2.578 cases of cervical spines

1.365 cases of thoracic spines

8.200 cases of lumbosacral spines.

To get a survey of the processes of the spine in relation to the conge-
nital anomalies were used in our research work the following categories
of the test groups:

A. Test group dealing with the process of the osification and develop-
ment of the spine on examined population.

Rad. Iug. Vel. 4, Fasc. 2, 1970
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B. A group with a positive subjective and objective clinical findings.

C. Control group with the negative clinical findigns — the so — called
healthy group.

In the total number of the examined patients we found 1.374 congenital
anomalies or 11,3 %.

Classification according to the groups shows:

Group A B c
Number of cases 864 10.590 689
Number of discovered anomalies 116 1.166 92
Percentage of the discovered anomalies 13,4 11,01 13,3

Classification of the anomalies according to the areas of the spine
is the following:

Percentage of the discovered anomalies

Group Cervical Thoracic Lumbosacral
spine spine spine
A 3,5 6,3 23,7
B 6,5 3,9 13,1
C 7,2 4,9 19,7

As can be seen the most frequent anomalies of the development are
localised on the lumbar or lumbosacral spine.

The following classification of the developing anomalies is clinically
useful and decisive:

First classification into groups

— which in themselves primarily give clinically positive findings

— which can — because of the activity of secondary exogenous in-
fluences — become clinically manifest.

Secondly classification into groups of anomalies

— which are unsignificant for the patient

— which remain only a formal defect of the skeleton.

All the anomalies of the spine we can divided into two basic groups:

— clinically significant anomalies

— clinically unsignificant anomalies.

The following anomalies belong to the clinically significant group:

— wedged vertebra ’

— aplasia, displasia, hypoplasia of the articular proces

— cleft of the neural arch, as for instance spondylolysis regardless of
the localisation

— transitional segments

— block vertebra

— the disformed inclination of the sacrum.

During our research work however the cervico — occipital area was
not taken into consideration. This area requiers a special study.
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Results

In the number of the examined spines we found 682 cases or 5,6 %, of
clinically significant anomalies. That is to say that more than one half
of the discovered anomalies represent clinically significant.

In all the three examined groups we found that the most frequent
clinically significant anomalies are localised on the lumbosacral.

The following will show the situation:

Percentage of the clinically significant anomalies in the total number
of the examined segments:

Ceryical Thox_‘acic Lumbosacral
Group spine spine spine
% K %
A 2,2 1,1 6,9
C 2,4 0,53 5,05
B 3,2 0,97 8,1

Many clinically significant anomalies can be asimptomatic for a longer
period. Only the secondary exogenous influences activate them.

Here we must distinguish between the exogenous noxiousness that
influences the skeleton of the spine, and its statical-functional capability

— in the period of development and growth

— or later when the skeleton of the spine is formed.

We believe that one of the most common exogenous influences that
is capable to influence the statics and functional — dynamic capability of
the spine, represent the repeated everyday professional microtraumatisa-
tion.

In conection with that it is important to know:

— whether the constantly repeated trauma exceeds the physiological
dimensions of the statics, function and dynamics of the spine;

~ whether these microtraumas that are influencing the congenitally
defficient skeleton of the spine are capable of converting the obscure sta-
tically-functional unbalance of the spine into a manifest.

The dimension of this macrotrauma and the degree of the congenital
ancmaly are in the closest connection.

On the basis of all our analyses we concluded that the factors to be
taken into consideration, when dealing with the clinical manifestation of
the congenital anomalies of the spine, are the following:

-— form of the anomaly

— profession

— age

— Sex.

With regard to the mentioned parameters, the group A of the ano-
malies shall be left out of consigeration.

In differentiating all the examined cases of the groups B and C we
realise:

4



50 Tabor L.

Table I. — Clinically significant anomalies and physically difficult
professions:

. 9% of clinically
0 , , 0
fo chﬁlfjf}ilgjifau} significant anomalies
out of all the

Clinically significant professions discovered anomalies
forms of anomalies -
Group Group Group Group
B C B C
Hemivertebra 49,1 0 5,3 2,6
Spondylolysis, spondylolysthesis 70,8 47,8 21,9 13,3
Transitional segment 68,4 51,3 19,1 6,6
Aplasia, displasia articular proces 82,9 37,6 8,5 4,0
Block vertebra 31,7 0 1,6 1,3
Disformed inclination of the sacrum 65,6 0 3,0 0
Table II. — Clinically significant anomalies and age:

9 of clinically significant anomalies
out of all discovered anomalies

Age -
group B group C
15—19 years 2,1 0
20—29 years 4,9 14,6
30—39 years 15,4 6,6
40—49 years 11,4 5,3
50—59 years 9,9 1,3
60—69 years 7,2 0
70—179 years 2,8 0

— within both groups the percentage of the clinically significant ano-
malies on the cervical spine is almost the same — in group B 3,2 % and
in group C 2,4 %;

— on the thoracic spine the difference between the groups is even
smaller — in group B 0,97 % and in group C 0,53 9.

As we can see the differences between the lesions of the cervical and
thoracic spine are minimal. The cervical and thoracic spine have therefore
been left out of the consideration on basis of the following reasons:

— clinically significant anomaly in itself is more obvious in the cer-
vical and thoracic region;

— the inadequate professional orientation as exogenous noxiousness
is less possible;

— the dimension of the exogenous professional noxiousness can not
essentialy accelerate or change the decompensation of the congenital
anomaly.

The situation on the lumbar respct. lumbosacral spine is essentially
different. This is presented in Table 1., and II.
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It is possible to conclude:

— the highest percentage of those clinically significant anomalies of
the development which are the most damaging to the statics and function
of the lumbosacral spine, to be found in the group B;

— the percentage of physically difficult professions is considerably
higher in the group B than in the group C, especially in the age between
30 and 40 years. Most of these professions are to be found in the control
group C in the age between 20 and 30 years;

— the highest percentage of clinically significant anomalies in the
group B is to be found in the age between 30 and 50 years. In the group C
this phenomenon can be traced in the age between 20 and 30 years;

— the congenital anomalies of the spine are more frequent with the
male sex. That is true especially for the lumbosacral spine.

Discussion

All the performed analyses and comparisons of the different para-
meters prove to be decisive importance for the clinically manifest picture
of the congenital anomalies of the lumbar respct. lumbosacral spine:

— the kind and degree of the developing anomaly

— the dimension and time exposition of the professional microtrauma.

Every clinically significant congenital anomaly of the lumbosacral
spine statically and functionally represents:

— locus minoris resistentiae;

— such lesion of the spine has a lowered threshold of resistence with
regard to the damaging influences of the professional microtraumatisation;

—- the dynamics of the profession is here of the great importance as
well.

These findings can be confirmed with the obtained results in our
observations:

— the highest percentage of the clinically significant anomalies was
observed in the group B. This group represents the concentration of the
cases of clinically significants anomalies of the lumbar respct. lumbosacrat
spine with the positive clinical findings;

-— if such morphologically and statically — functionally less worthy
skeleton is overloaded for a longer period of time, this situation leads into
the clinically subjective and objective manifest pathology.

It is essential that all young people pass a preventive examination of
the most exposed part of the axial skeleton before they decide for a phy-
sically exposed profession. This would prevent the potential invalidity to
become clinically manifest in cases of inadequate selected professions.

Summary

In a retrospective analytical study, the frequency of the congenital anoma-
lies of the spine was studied by means of radiographs of 8200 lumbo-sacral, 1365
thoracic and 2578 cervical spines, making a total of 12.143 cases.

All the discovered anomalies of the spine were divided into:

1. clinically significant anomalies;

4%
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2. anomalies without clinical significance.
It is pointed out that previously asyptomatic congenital abnormalities of the
spine may clinically manifested due to microtraumatization, after a difinite time

threshold has been surpassed.

Povzetek

Prikazana je radiolosko-klini¢na analiza 8200 primerov lumbosakralne
hrbtenice, 1365 primerov torakalne in 2578 primerov cervikalne hrbtenice z ozi-
rom na obliko in pogostnost kongenitalnih anomalij na tem delu skeleta.

Vse odkrite anomalije hrbtenice so razdeljene v:

1. kliniéno pomembne anomalije, in

2. kliniéno nepomembne anomalije.

Vse kliniéno neme prirojene razvojne nakaze skeleta hrbtenice lahko zaradi
delovanja mikrotravmatizacije postanejo klini¢éno manifestne takrat, ko je pre-
koracen prag stati¢no-funkcionalne zmogljivosti hrbtenice.
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UNSERE ERFAHRUNGEN IN DER STRAHLENBEHANDLUNG DES
KOLLUMKARZINOMS AUF GRUND DER BEARBEITUNG DES
KRANKENGUTES DES RADIOLOGISCHEN INSTITUTES IN BEOGRAD

Prim. dr. Popovié, V., dr. Boskovié¢, M. und dr. Lazié, J.
UDK 618.146-006.6-085.849

In den letzten Jahren werden immer mehr Resultate der Strahlen-
therapie des Kollumkarzinoms verdffentlicht. Der Fortschritt und die For-
schungen der radiologischen Physik fithren zur besseren Aplikationstech-
nik der Bestrahlungsenergie bei der Behandlung aller bdsartigen Geschwiil-
ste und so auch bei den bosartigen Geschwiilsten des Uterus, was bessere
Heilungsresultate zur Folge hat.

Von allen bosartigen Geschwiilsten stellt das Kollumkarzinom einen
der interessantesten Probleme wegen des hohen Grades seiner Heilungs-
fahigkeit auch im Fall vor inoperabilen Stadien der Krankheit vor. In
dieser Richtung diskutiert man besonders iliber die Behandlung des III.
Krankheitsstadiums mit Bezug auf das relativ niedrige Heilungsprozent in
diesem Stadium und iiber die Bestrebungen dieses Prozent zu erhéhen.

In Beurteilung der erzielten Resultate spielt die Statistik eine ent-
scheidende Rolle, aber wie immer sie auch gewissenhaft bearbeitet wird,
enthilt jede einzelne etwas persohnliches, besonders bei der Lokalisation
des primiren Erkrankungspunktes, weil die Klassifikation nach Erkran-
kungsgruppen oft erschwert ist, denn die digitalen Untersuchungen und
die Untersuchungen mit dem Speculum kénnen nicht ganz prézis sein.
Deshalb ist nach unserer Meinung das einzig Richtige, wenn man alle Re-
sultate, einschliessend alle vier Erkrankungstadien, beurteilt und von der
Gesamtzahl der Behandelten die prozentuellen Resultate errechnet.

In diesem Referat haben wir die Absicht, unsere Erfahrungen und
Resultate der Behandlung des Kollumkarzinoms auf Grund der Bearbei-
tung der Krankenevidenz des Radiologischen Institutes in Beograd, d. h.
auf Grund der Behandlung seiner Patientinnen in der Zeit vom 1. I. 1953
bis zum 31. XII. 1963 zu verdffentlichen.

Rad. Iug. Vol. 4, Fasc. 2, 1970
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Behandlungsmethoden

Die Behandlung unserer Patientinnen begann gewohnlich mit intra-
kavitdrer Bestrahlung, die entweder in einem Zeitraum, d. h. durch simul-
tane Sondenapplikation in den Muttermund und des Ovoids vaginal aus-
gefiihrt wurde, oder man behandelte die Patientinnen in zwei Etappen:

1. Intravaginal und dann intrauteral, abhéngig von den technischen
Bedingungen.

In speziellen Fillen, besonders im dritten und vierten Stadium der
Erkrankung begannen wir die Behandlung mit transkutaner Therapie, der
die intrakavitédre Therapie nachfolgte.

Bei der intrakavitiren Therapie gebrauchten wir intrauterine Sonden
von 35—45 mgr. Ra. El, flir die intravaginale Ovoidenapplikation mit
20 mgr. Ra. EL

Die Dosis, die durch die intrauterine Sonde gegeben wurde, varierte
zwischen 3600—4000 mg. h., und bei der vaginalen Applikation zwischen
3400—3600 mg. h., abhingig von den technischen Bedingungen.

In den Jahren von 1953 bis Ende 1960 wurden alle unsere Patientinnen
mit der kombinierten Bestrahlungsmethode nebst Anwendung von 200 KV
R0O-Geridten fiir die transkutane Therapie behandelt.

Vom Jahre 1961 bis einschliesslich 1963 wurde die Hélfte unserer Pa-
tientinnen nach derselben Methode bestrahlt, bei der anderen Hilfte, bei
den 560 Patientinnen, wurde die transkutane Bestrahlung mit der Tele-
kobalt-Therapie durchgefiihrt.

Aus unserer Statistik ist ersichtlich, dass 3829 Patientinnen nach kon-
ventioneller transkutaner Methode mit Roéntgengeridten von 200—250 KV
bestrahlt wurden.

Die Bestrahlungen wurden zumeisst aus vier Feldern ausgefiihrt und
in speziellen Féllen bei korpulenten Patientinnen und bei solchen, wo das
Infiltrat bis zur Beckenwand gedrungen war und auch dieselbe ergriffen
habe, wurden die Patientinnen aus sechs Feldern bestrahlt.

Die Grosse des Bestrahlungsfeldes bewegte sich zwischen 8 X 15 und
10 X 15 cm mit einer Distanz von 50 cm. Die Filterhalbwertschicht war
1,3 mm Cu, die Intensitdt von 25—30r pro Minute.

Vom Jahre 1953 bis 1960 wurde die Luftdosis errechnet, dieselbe betrug
2000—2400 r je Feld.

Vom Jahre 1960 an errechneten wir die Tiefendosis, die zwischen 3000
und 3500 r nach Parametrium betrug. Bei den Patientinnen wurde di=
Hautreaktion aufmerksam verfolgt und je nach der Situation die Dosis
vergrossert oder verkleinert.

Bei der klassischen kombinierten Therapie kommt es unbedingt zur
unhomogenen Distribution der Bestrahlungsenergie in den einzelnen Punk-
ten der Parametrien und des kleinen Beckens, nebst grosser Gefahr der
Super- oder Subdosierung, vomit man den Misserfolg in der Behandlung
des dritten Stadiums dieser Erkrankung erklarte.

Bei der Anwendung der Supervolt-Therapie fiir die transkutane Be-
strahlung erwarteten wir, dass wir dieser ausweichen konnten, und
trachteten nach Modifizierung originaler Biindel von Gamma Strahlen der
Telekobalt-Therapie durch Anwendung spezieller gyndkologischer keilfor-
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miger Filter mit dem Ziel, die anatomischen Teile, die schon durch intra-
kavitare Gamma Fokusse bestrahlt wurden, zu schiitzen.

Zu diesem Zweck haben Z. Merka$S und V. Vujnié¢ einen speziellen
Keilfilter mit einem Bleiblock in der Mitte konstruiert, den man an den
Strahlenkopf des Gammatrons I befestigen kann. Damit werden erstens
die mit den gynékologischen Gamma Einlagen strahlenbelastete Punkte
geschont und zweitens das Strahlenbiindel des Telekobaltgeridts so modi-
fiziert, dass es den raschen Dosisabfall von der intrauterinen Bestrahlung
kompensiert und eine relativ homogene Durchstrahlung der Parametrien
gewdhrt.

Nach dieser Methode sind 232 Patientinnen bestrahlt wurden und die
Resultate und Einzelheiten sind aus der Tabelle Nr. IV. ersichtlich.

Die Geschwulstdosis von 5000 Rad, auf diese Weise gegeben, war auf 30
Sitzungen aufgeteilt.

Die zweite Gruppe von 260 Patientinnen wurde mit der transkutanen
Telekobalt-Therapie aus vier Feldern in der Grésse von 7 X 14 bis 8 X 16
Zentimeter bestrahlt, mit der Geschwulstdosis von 4000—4500 Rad, auf-
geteilt auf 28 bis 30 Sitzungen.

Die dritte Gruppe von 68 Patientinnen wurde aus vier Kreuzfeldern
in Grosse von 10 X 15 em bestrahlt, mit Strahlen, die unter einem Winkel
von 55 Grad gegen die mediale Linie fielen, deren Strahlen sich im Gebiet
der Punkte A kreutzen. Die, auf diese Weise gegebene Geschwulstdosis,
betridgt 5700 Rad und wurde auf 36 Sitzungen aufgeteilt. Bei diesen Patien-
tinnen wurde durch intrakavitire Applikation 50 9% der iiblichen intra-
kavitdren Dosis gegeben.

Kommentar zu den behandelten Fiillen

In der Zeit von 11 Jahren sind im Radiologischen Institut 4913 Pa-
tientinnen mit Kollumkarzinom behandelt worden. Von dieser Zahl ent-
fallen 525 Patientinnen und zwar:

— 267 Patientinnen, bei denen der histologische Befund negativ war
oder bei denen keine Biopsie unternommen wurde;

— 135 Patientinnen, bei denen die Behandlung begonnen, aber wegen
allgemeiner Schwiche, Blutungen oder ungiinstigen technischen Bedin-
gungen, oder eigenwilligen Aufgeben der Behandlung, nicht beendet
wurde;

— 123 Patientinnen, die sich nicht weiter der Kontrolle des Instituts
unterwarfen, und so ausser Sicht kamen. So blieben zur Analyse 4389
Patientinnen tibrig.

Das Krankengut

Das Krankengut nach Kalenderjahr und Behandlung der Zahl der
Patientinnen, nach Erkrankungsstadien der Patientinnen und nach histo-
pathologischer Form des primédren Tumors ist dergestellt in Tabelle 1.
Daraus kann man ersehen, dass die grosste Zahl der Patientinnen:
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TABELLE I. PATIENTINNEN DIE AN KOLLUMKARZINOM
IM RADIOLOGISCHEN INSTITUT IN BEOGRAD IN DEN JAHREN

Statistische Angaben iiber

) ) . Histopathologische Formen der
FE e Erkrankungsstadien behandelten Patientinnen
-gg 8 g Jiingste
gg FCE c c Peigien
ad Tag arc.  CarC. ageno Andere n
%2 %%% I pos poss v %}:}ﬁﬁ" ﬁgf;edr carc. Formen
Mo N.a
1953 384 17 139 217 11 298 78 6 2 25 J.
1954 375 24 148 199 4 293 69 7 6 26 J.
1955 423 23 174 224 2 306 110 4 3 15 J.
1956 397 28 162 203 4 315 81 1 0 28 J.
1957 401 25 153 218 5 323 67 6 5 21 J.
1958 363 26 131 204 2 287 63 9 4 21 J.
1959 362 14 142 206 0 290 61 5 6 23 J.
1960 438 27 170 224 17 348 82 5 3 22 J.
Co-60
216 27 89 100 0 173 35 8 0
1961 R& 25 J.
6
227 19 99 107 2 187 37 3 0
Co-60
173 9 54 108 2 148 19 5 1
1962 . 22 J.
RO
264 26 98 126 14 234 24 6 0
Co-60
1963 171 24 69 66 12 134 36 1 0 9% J
RO :
195 20 84 83 8 157 34 4 0
4389 309 1712 2285 83 3493 796 70 30
7% 39%  52% 2% 809, 18% 2%,

!

— 2285 (52 %) dem dritten Erkrankungsstadium angehérten

— 1712 Patientinnen (oder 40 %) fiel dem zweiten Erkrankungssta-
dium zu, wihrend

— 309 Patientinnen (7 %) zu dem ersten Stadium gehérten und nur;

— 83 Patientinnen (2 %) zdhlten zum vierten Stadium.

In der Beurteilung der II. und III. Gruppe unterliefen wahrscheinlich
auch Fehler, aber wir trachteten, so genau als méglich zu sein. Dabei hatte
wahrscheinlich auch der subjektive Faktor mitgewirkt. Darum erwédhnten
wir schon im Anfang, dass bei der Beurteilung der Behandlungsresultate
alle vier Gruppen in Betracht gezogen und auf Grund der Gesamtzahl der
Behandelten die Zahl und die Prozente der Geheilten errechnet werden
miissten.
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ERKRANKT UND DURCH STRAHLENTHERAPIE
VON 1953. BIS EINCSHLISSLICH 1963. BEHANDELT WURDEN

Patientinnen vor der Behandlung

Zahl der behandelten Patientinnen

zwischen B - 8 s

zwischer % tc}:ﬂ L3 BE é—)g

e .- 25 RS o Q
g22 22 g3 Bi:

20 30 40 50 60 w  gEEE IZ 538  “§s
bis bis bis bis bis bis  $3= T 29 3% Z35%
0J. 407 50J.  60J. 701 %0J, Z5g¢ &3 s E2%
10 26 122 123 79 24 88 J. 52 J. 146 238
7 30 119 141 61 17 84 J. 54 J. 140 235

6 47 133 146 72 19 75 J. 51 J. 142 281

7 39 133 151 50 17 82 J. 53 J. 125 272

5 54 135 143 40 24 81 J. 51 J. 139 262

7 52 129 132 36 7 85 J. 50 J. 127 236

2 55 101. 142 48 14 75 J. 52 J. 108 254
12 47 124 137 96 22 80 J. 52 J. 136 302
b] 66 131 152 68 21 81 J 53 J. 161 282

4 64 127 136 89 17 77 J. 51 J. 163 274

9 70 136 102 46 3 76 J. 50 J. 161 205
74 550 1390 1505 685 185 1548 2841
2% 13% 31% 34% 16% 4% 35%  65%

Aus der Tabelle Nr. I ersieht man, dass:

— 3493 Patientinnen (79,6 %) an Carcinoma planocellulare,

— 796 Patientinnen (18,13 %) an Ca vom intermedialen Typ und

— 100 Patientinnen an anderen krebsartigen Erkrankungen (Adeno-
basocarcinom und Sarcom) erkrankt waren.

Die Behandlung umfasste zumeist Patientinnen im Alter zwischen 40
und 60 Jahre. Die jiingste war 15, die &lteste 88 Jahre am Anfang der
Behandlung. Der Durchschnitt: 52 Jahre.

Von 4389 Patientinnen, die in diesem Institut behandelt wurden, lebten
35 % stindig in der Stadt, 65 %, waren vom Land.
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TABELLE II. HEILUNGFRESULTATE DES KOLLUMKARZINOMS MIT
IN BEOGRAD VOM

Statistische Ubersicht der verstorbenen Patientinnen zwischen

Zahl der Verstorbenen in den ersten

g’:ﬂ 5 5 flinf Jahren nach der Behandlung § o=
o =
S ’-‘g 5-«.; ?:3 g5
£33 EE Sggs
Sud 2E8 1 bu fust v v %3%8
aEL S84 NEJE
1953 384 58 71 37 21 20 177
46 %,
1954 375 47 81 34 16 12 185
499,
1955 423 40 85 37 33 15 213
51 %
1956 397 48 73 31 21 16 208
52 %,
1957 401 57 73 29 14 16 212
53 %Y,
1958 363 47 72 33 13 13 185
51 %Y,
1959 362 55 73 32 25 10 167
46 %)y
1960 438 54 89 39 24 21 211
48 9,
Co-60
216 10 42 24 14 12 114
0
1961 RS 52%
227 26 38 28 15 8 112
49 %,
Co-60
173 13 47 20 12 6 75
43 %,
1962 R
264 36 59 24 20 8 117
44 9,
Co-60
171 22 23 17 21 5 83
49 9/,
1963 RG
195 20 43 19 7 12 94
48 Y,
4389 533 869 404 256 174 2153

49 Y,
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STRAHLENTHERAPIE IM RADIOLOGISCHEN INSTITUT
1. I. 1953 BIS 31. XII. 1963

0—6 J. und lebenden von 6 bis 15 Jahren nach der Behandlung

Histopathologische Zahl der Uberlebenden
Formen der Uberlebenden nach Erkrankungs- 8
stadien b ®e
o g
28
Carc. Carce.  Adeno Bagso ° 5 5:‘
plan. inter. carc. insit. 1 I 1 v ?3 § el >4
NAAS
131 41 3 2 17/17 138/88 217/70 11/2 99 15J.
100 %, 639, 329, 189, 269,
142 35 4 4 24/22 148/98 199/64 4/1 112 14J.
92 9y 66 9 329, 250, 309
157 55 1 0 23/21 174/118  224/74 2/0 127 13J.
91 %, 68 %, 33 % O 30%
152 55 1 0 28/28 162/120  203/60 4/0 121 12J.
100 9 2 30 9 O 3079,
145 62 3 2 25/24 153/118  218/70 5/0 146 11J.
96 %o 7%.%, 33% A
161 21 3 0 26/24 131/95 204/66 2/0 121 10J.
92 % 73 % 329, % 33%
140 25 1 1 14/12 142/93 206/62 0/0 120 9J.
869 65 % 30 %% 33 %
186 20 4 1 27/23 170/116  224/70 17/2 168 8J.
85 9y 68 % 319 119, 389,
92 19 3 0 27/21 89/52 100/41 0/0 99 7J.
78 % 58 fo 41 %, 46 %%
99 11 2 0 19/14 99/54 107/44 2/0 103 TJ.
74 9, 55 %y 41 9/, 45 0y
64 9 2 0 9/7 54/33 108/35 2/0 72 6J.
78 % 61 % 32 %, Oy 41 %
107 8 2 0 26/19 98/52 126/44 14/2 105 6J.
73 % 53 %y 35 % 149%, 409,
67 15 - 1 0 24/17 69/36 66/29 12/1 82 5J.
71 9%, 539, 449, 89, 489,
77 14 2 1 20/15 84/43 83/34 8/2 84 5J.
75 % 510/ 419, 250, 43 %
1720 390 32 11 264 1116 763 10 1559 i

85, 65 % 33 %, 13%, 359,
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TABELLE III. STERBLICHKEIT DER PATIENTINNEN NACH

f:n Zahl der verstorbenen =
=3 o Patientinnen im Jahre A o
CE! g 555 5 %
=) Lo 8 STEH O
) Op=! 3] 3]
oG SYE SETSE SET™
= S & 5 SO aem TR~
! =88 1 boy 111 v v 258% =253°
S & IO G 0.5 R
s N .o~ NG N2 &
1953 384 58 71 37 21 20 177 99
46 %, 26,3-%
1954 375 47 81 34 16 12 185 112
49 9, 30 %
1955 423 40 85 37 33 15 213 127
51 % 30 %,
1956 397 48 73 31 21 16 208 127
529, 309
1957 401 57 73 29 14 16 212 146
49 ofy 36 %
1958 363 47 72 33 13 13 185 121
53 %, 339,
1959 362 55 73 32 25 10 167 120
519 330,
1960 438 54 89 39 24 21 211 168
46 %, 3§ %
Co-60
216 10 42 24 14 12 114 99
48 0/0 46 ./‘0
1961 RG
227 26 38 28 15 8 112 103
520/ 45 %,
Co-60
173 13 47 20 12 6 75 72
49 9%, 419,
1962 RS
264 36 59 24 20 8 117 105
43,9, 40 9,
Co-60
171 22 23 17 21 5 83 82
449/, 489,
1963 RS
195 20 43 19 7 12 94 84

48 % 43 %

4389 533 869 404 256 174 2153 1559
49 %, 35%
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6 BIS 15 JAHREN NACH DER BEHANDLUNG
Histopathologische Formen Erkrankungsstadien der
bei Lebenden lebenden Patientinnen
R A N A
[ORe]
71 24 2 2 14 50 34 1 3
76 33 3 0 19 65 27 1 4
87 39 1 0 18 69 40 0 9
74 46 1 0 22 67 32 0 4
95 47 2 2 19 76 51 0 5
88 30 1 2 21 68 32 0 4
90 27 2 1 12 7 31 0 3
122 43 1 2 19 89 58 2 7
87 11 1 0 18 52 29 0
93 10 0 0 14 54 35 0 9
61 9 2 0 7 33 32 0
94 10 1 0 17 49 38 1 6
66 15 1 0 17 36 28 1
68 14 1 1 13 42 29 0 4
1172 358 19 10 230 827 496 6 58
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Behandlungsresultate

Die Behandlungsresultaten sind in den Tabellen II, III, IV und V
dargestellt.

Von 4389 Patientinnen, die wir vom 1. Jan. 1953 bis zum 31. Dez. 1963
behandelten, verloren wir im Laufe der ersten 5 J. 2236 (51 %). Die grosste
Mortalitdt trat im 2. J. nach der Behandlung auf, danach kommt das 1., dann
das 3., 4. und 5. J. Bei diesen Patientinnen haben wir durch die Bestrah-
lungstherapie gewohnlich Sterilisation des primédren Erkrankungspuktes u.

Tabelle IV

Zahl der Heilung
Stadium behandelten nach %

Patientinnen 5 Jahren
I. 20 16 80
II. 98 57 58
III. 107 47 44
IV. 7 1 —_
Gesamt: 232 121 52

Gruppe von Patientinnen, die durch intrakavitdre und transkutane Tele-
kobalttherapie mit Keilfilter in folgender Dosis behandelt wurden: bei intra-
kavitdrer Therapie Radium-Sonde 3600—4000 mgh. und Radium-Ovoiden 3400 bis
3600 mgh. Transkutane Telekobalttherapie mit Keilfilter und Tumor-Dosis von
5000 Rad., aufgeteilt auf 30 Sitzungen.

der umgebenden vaginalen Wande erzielt, aber, die Erkrankung blieb peri-
vaginal oder periuteral aktiv; darum sind wir der Meinung, dass die trans-
kutane Therapie erfolglos verlief. Bei Patientinnen, die im Laufe des drit-
ten, vierten und fiinften Behandlungsjahres starben, war die uterovaginale
Zikatrisation gewd6hnlich endgiiltig, die Erkrankung verbreitete sich jedoch
gegen die Beckenwinde oder bildete entfernte Metastasen. Metastasen, die
wir bei Kontrolluntersuchungen bei unseren Patientinnen entdeckten,
waren in Bezug auf die grosse Zahl in unserer Statistik nicht so hdufig. Sie
zeigten sich zumeist im Knochensystem, im Gebiet des Beckens und in der
Wirbelsdule (20 Félle). Bei 14 Patientinnen gab es Metastasen in den Gang-
lionen der supraklavikuldren Region. Wir bemerkten, dass sich diese
gewodhnlich bei jlingeren Patientinnen zwischen 35 und 45 Jahre bildeten.
Lungenmetastasen gab es bei 9 Patientinnen. Bei 13 Patientinnen waren
die Metastasen an der Leber, dem Mesenterium und an den Geddrmen
lokalisiert. Wahrscheinlich gab es noch mehr Metastasen in unserem Kran-
kengut, aber wir hatten keine Gelegenheit, sie selbst festzustellen, weil
sich die Patientinnen nicht zur Kontrole meldeten, und die Auskiinfte, die
wir liber sie bekamen, nicht deutlich an bestehenden Metastasen zu denken
gaben. Bei 10 Patientinnen stellten wir nach der Bestrahlung Knochenver-
letzungen fest, in den meisten Féllen nach der Anwendung von sechs Fel-
dern transkutaner Therapie. Wir verloren eine gewisse Zahl von Patien-
tinnen durch interkurrente Krankheit.

* Von 4389 Patientinnen blieben ohne Rezidive 2153 (49 %) nach fiinf
Jahren am Leben.



Strahlenbehandlung des Kollumkarzinoms 63

Die Patientinnen, die zwischen 0—6 Jahren starben und die Patientin-
nen, die nach der Behandlung 5 Jahre iiberlebten, und diejenigen, die noch
am 31. XII. 1968 am Leben waren, sind aus Tabelle II ersichtlich. Es wurden
auch hysto-pathologische Formen; dort sind auch die Erkrankungsstadien
der Uberlebenden Patientinnen dargestellt. Wenn man diese Tabelle nur
fliichtig analysiert, wird aus ihr folgendes ersichtlich:

— 2153 Patientinnen (oder 49 %) iiberlebten nach der Behandlung von
6—15 Jahren, und zwar:

— 99 (26 9p) lebten 15 Jahre,

— 112 (30 %) 14 Jahre,

— 127 (30 %) 13 Jahre,

— 121 (30 %) 12 Jahre,

~— 146 (36 %) 11 Jahre,

— 121 (33 %) 10 Jahre usw.

Je mehr das Behandlungsjahr ndher dem Jahr der Analyse unserer
Fille steht, um so hoher ist das Prozent; das geht aus der Tabelle II klar
hervor, so dass von 4389 Patientinnen 35 %, oder 1559 am 31. XII. 1968 noch
am Leben waren. Aus der Tabelle II ersieht man, dass wir von dem ersten
Erkrankungsstadium bei 85 ¢, der Patientinnen noch nach 5 Jahren Heilung
erzielten. Bei dem zweiten Stadium betrigt das Heilungsprozent 65 %, bei
dem dritten Stadium 33 9% und bei dem vierten 13 % In dieser Statistik
Uberrascht uns bei dem zweiten Stadium die grosse Zahl von Heilungen
nach fiinf Jahren. Wir sind der Ansicht, dass die Stadienklassifikation in
der Beurteilung subjektiv ist; es ist das Resultat individueller Beobachtung
des Einzelfalles.

Tabelle V

Zahl der Heilung
Stadium ©ehandelten nach, A

Patientinnen 5 Jahren
I. 27 20 74,0
II. 95 51 53,7
III. 138 49 35,5

V. — — —

Gesamt 260 120 46,0

Gruppe von Patientinnen, die durch intrakavitdre Radium-Therapie (Ra-
dim-Sonde 3600—4000 mgh. und Ovoiden mit der Dosis 3400—3600 mgh.) behan-
delt wurden. Transkutane Therapie — Telekobalttherapie, 4 Felder 7/14 und
8/16 sm. Tumor-Dosis 4000—4500 Rad in 28 bis 32 Sitzungen.

In der Tabelle Nr. III, nebst Angeben tiber Sterblichkeit in den ersten
fiinf Jahren und Bezeichnung der Zahl der Patientinnen, die fiinf Jahre
uberlebten, haben wir auch die Sterblichkeit der liberlebenden Patientinnen
angefiihrt, so das man daraus ersieht, wieviel Patientinnen wir in jedem
Kalenderjahr verloren haben. In dieser Tabelle ist die Zahl der noch leben-
den Patientinnen nach 5—15 Jahren angegeben. In der letzten Kolonne der
Tabelle II und IIT ist auch die Zahl der Félle von Fistula recto und des
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Tabelle VI

Zahl der Heilung
Stadium behandelten nach’ %

Patientinnen 5 Jahren
I. 13 9 70
II. 19 11 58
II1. 29 11 38
IV. 7 — —

Gesamt: ~ 68 31 45,6

Gruppe von Patientinnen, die durch intrakavitire Radium-Therapie (Ra-
dium-Sonde 1500 mgh. und Radium-Ovoiden 1500 mgh.) behandelt wurden. Tele-
kobalttherapie aus 4 Feldern: 2 vordere und 2 hintere, dessen Strahlen sich im
Punkt A kreuzen. Tumor-Dosis 5700 Rad, ausgeteilt aus 36 Sitzungen.

vesiko-vaginalen Ca, die das Resultat des supraletalen Effektes der
Strahlentherapie sind.

Die Analyse der Félle in der Tabelle IV ldsst nicht den Eindruck einer
besonderen Verbesserung des Heilungsresultates der Patientinnen des
ersten und zweiten Stadium zu. Die prozentuell grossere Zahl der Uber-
lebenden des III. Stadiums deutet auf die Superioritdt der beschriebenen
Technik liber die klassische hin. In jedem Fall ging man von der Grundidee
aus, die Heilungsresultate im dritten Stadium verbessern zu wollen.

Tabelle V zeigt die Behandlungsresultate dieser Gruppe von Patien-
tinnen im III. Stadium des Kollumkarzinoms, von welchem 359, ohne
Rezidive mehr als fiinf Jahre liberlebten.

Tabelle VI zeigt die Heilungsresultate, die nach Bestrahlung unter
einem Winkel von 55 Grad gegen die mediale Linie bei Patientinnen, die
durch die intrakavitdre Therapie 50 %, der iiblichen Dosis bekamen, erzielt
werden.

Zusammenfassung

Auf Grund der grossen Zahl der Patientinnen, die an Kollumkarzinom er-
krankt waren, und die nur mit der Strahlentherapie behandelt wurden und die
von 1 bis 15 Jahren nach der Behandlung noch unter Aufsicht waren, kénnen
wir folgende Schliisse ziehen:

1. Dass die intrakavitdre Therapie bei unseren Patientinnen einen der
Hauptfaktoren in der Behandlung dieser Lokalisation darstellte. Die Dosis bei
der Applikation dieser Therapie schwankte zwischen 3400—3600 mgr. h. bei va-
ginaler Applikation und 3600—4000 mgr. h. bei intrakavitarer Applikation.

2. Die grosste Zahl unserer Patientinnen (3829) wurde durch die klassische
Rontgentherapie von 200 bis 250 KV transkutan bestrahlt. 560 Patientinnen wur-
den transkutan mit Telekobalt behandelt. Im Vergleich der Resultate der ersten
und zweiten Therapie ist kein besonderes Heilungsresultat bei den Patientinnen,
die der Bestrahlung mit der Telekobalttherapie unterworfen wurden, zu ersehen,
tiber die Rolle dieser Therapie jedoch wird noch nachher die Rede sein, weil
die Zahl der, nach dieser Methode behandelten Patientinnen bisher noch ge-
ring ist.

3. Auf Grund unseres Krankengutes haben wir den Eindruck gewonnen,
dass man fiir die Patientinnen, die an Kollumkarzinom erkrankt und behandelt
worden waren, nie behaupten kann, sie seien auch ausgeheilt, wann auch nach
10—15 Jahren nach der Behandlung keine Symptome oder sichtliche lokale
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Verdnderungen zum Vorschein kommen, denn wir haben leider auch nachher
lokale Rezidive feststellen konnen, sogar auch entfernte Metastasen auch noch
10—15 Jahren nach der Behandlung.

4. Venn man die Heilungsresultate nach fiinf Jahren aus den Jahren 1933
bis abschliessend 1942, die auf dem IX. Internationalen radiologischen Kongress
in Minchen im Juli 1959 verdffentlicht wurden, mit unseren Resultaten ver-
gleicht, die wir auf dem XII. Internationalen Kongress der Radiologen in Tokyo
im Oktober 1969 bekannt haben, so ersieht man, dass der Heilungsprozess jetzt
um 119, (389, :499,) grosser ist, Diese Prozenterhthung ist das Resultat der
Anwendung von Antibiotika in der Therapie von Infektionen einerseits und der
besseren Applikationstechnik der Bestrahlungsenergie durch stérkere Quellen
fiir die transkutane Therapie anderseits.

5. Da die Heilunsresultate des Kollumkarzinoms im III. Stadium nach den
grossen Statistiken unbefriedigend sind, sind wir der Meinung, dass die Behand-
lung dieses Stadiums mit gynédkologischem Keilfilter die einzig geeinigte Me-
thode fiir die transkutane Therapie mit Gammatron I. darstellt.

6. Unser verodffentliches Krankengut ist nach der Zahl der behandelten
Patientinnen diesmal grésser als die bis jetzt verdffentlichten Fille, sei es der
behandelten Fille wie auch den erzielten Resultaten nach, weil jede zweite
unserer Patientinnen nach fiinf Jahren und jede dritte auch noch nach 10—15
Jahren nach der Behandlung noch am Leben ist.

Sadrzaj

Autori iznose rezultate ledenja raka na grliéu materice koji su postignuti
iskljuéivo zraé¢nom terapijom (radijum, rendgen i telekobalt terapija) pri Radio-
loSskom institutu u Beogradu, kod Zena koje su lecene od 1953. do 1963. godine
zakljuéno.

U pomenutom razdoblju zraceno je 4389 bolesnica, a rezultati leCenja su
slededi:

1. Umrlo je izmedju 1—5 godina 2236 bolesnica (51 %).

2. Prezivelo 5 godina, bez klini¢kih znakova recidiva, 2153 bolesnica (49 %p).

3. Zive na dan 31. XII 1968. godine 1559 bolesnica (35 %).

4. 99 bolesnica Zivi posle 15 godina (26 %);

112 bolesnica Zivi posle 14 godina (30 %);
127 bolesnica zivi posle 13 godina (30 %) ;
121 bolesnica zivi posle 12 godina (30 %);
146 bolesnica zivi posle 11 godina (36 9p);
121 bolesnica Zivi posle 10 godina (33 %).

Autori smatraju da progres radioloSke fizike i poboljSane uslova za zra¢nu
terapiju, kao i bolja organizacija borbe protiv raka u pogledu ranije detekecije
oboljenja na grliéu materice, utiécu i na bolje rezultate lecenja. Materijal koji
je izloZzen u ovom radu, sadrzi 52 9, bolesnica od raka na grliéu materice trece
grupe, 40 Y%, obolelih u drugoj grupi i 7%, bolesnica iz prve grupe.

Anschrift d. Verf.: Prim. dr. V. Popovié¢, Radiolo$ki institut, Pasterova 14,
Beograd, Jugoslavija.
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COLPORECTOCYSTOGRAM WITH PNEUMOPERITONEUM IN CASES
OF TUMOURS OF THE SMALL PELVIS

by
Novak, J., Tevcev, D., and Dimcevski, D.
UDK: 618.132-0066:618.138-073.75

Colpocystography is an X-ray diagnostic method developed by Betoux
and Huguier in 1962 for the visualization of pelvic organs with the help
of contrast media by which static and morphological changes and their
kinetics can be evaluated.

In our institute this method has been routinely used in examinations
of the defficiency of the bottom of the pelvis and of stress incontinence.
Further, colpocystography has been applied in cases of gynecological
tumours. The purpose of this study was to find out whether a colpocysto-
gram can reveal any morphological and functional changes due to a tumor
in the small pelvis, primarily of the female genital organs. In some cases
pelvic pneumoperitoneum was done in addition to colpocystography.

The technical procedure was divided into four stages:

1. Pneumoperitoneum of the pelvis.

2. Visualization of the pelvic organs with barium.

3. X-ray examination.

4. Plotting of the colpocystogram.

On 35 X 35 cm film strips profile pictures of the pelvis with the pelvic
diaphragm at maximum contraction and, subsequently, at maximum pres-
sure were taken. The latter radiogram was made with the table tilted 50
degrees cephalad. The procedure, including the gynecography requires four
films.

The colpocystograms were elaborated on a viewing-screens. From the
first and second film the outline, of the bones and pelvic organs was traced
on transparent paper in different colours. The X-rays were considered
satisfactory only if taken in a straight profile, so that in both positions
each part of the bone could be exactly superimposed on the same point of
the paper.

5% Rad. Iug. Vol. 4, Fasc. 2, 1970
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Altogether 93 women were examined. In addition pelvic pneumoperito-
neum vas done in 14 women with a genital tumor.

BORMALKE
SOLPOCYSTOGRAM

ouali 9421
s IT Pomie

Fig. 1 a, b, c. — Normal lateral view of the pelvis with the pelvic diaphragm
at maximum contraction (a) 28-year-old nullipara. The bladder is triangular
with the neck pointing distally. The lowermost angle is slightly above the hori-
zontal line through the lower edge of the symphisis. The urethra is running
vertically. The angulation of the upper part of the vagina with the convexity
pointing ventrally reveals a satisfactory tonus of the levatormuscle. An 8 cms
long tube is seen from which one can recognise the position of the uterus and
the length of its cavum with the cervix. The anorectal segment shows an an-
gulation pointing torwards. Picture (b) was taken under a maximal pressure. On
the basis of these films the colepocystogram was tlotted.

Table 1. — Mobility

Average Min. Max.
Vesica urinaria collum . . . . 1,7 0,4 3,4
Portio vaginalis-uteri . . . . 1,5 0,1 4,3
Rectum. . . . . . . . . . 186 0,2 3,3

The difference in the position of organs in relation to the pelvic diaphragm at
maximum contraction and at maximum pressure in centimetres. The measure-
ments are based on a radiographic study of 32 normal patients.

Table 2. — Normal distance in centimeters
Average Min. Max.
Os pubis — vesica urinaria . . . 0,57 0,1 1,0
Vesica urinaria — vagina . . . . 1,0 0,2 1,7
Vagina — rectum . . . . ., . . 05 0,1 1,0
Rectum — sacrum. . . . . . . 0,48 0,1 1,0

These measurement are based on a radiographic study of 81 normal colpocysto-
grams.
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Table 3.
Name ) ) Distance Mobility
Nr. %’ecégi Diagnosis vesica uterus rectum DrC7 o vagina &i%igg oty
SM 61 o
1 Sl caPv.ULI 1,0 1,0 — 0.6 17 11 1,0
SLJ 49
2 S capv.u I 08 09 20 04 16 1,8 04
IR 50
3 1B cap.v.UI 05 0 1,0 1,0 25 20 07
g BS54 cp vy 0 0 R 10 1,0 07
6566
5 D3 capv.u. I 05 1,0 05 10 18 20 17
1039 - - . ] ) ’ ’ ’ ) H
BD 58
6 ooy CaP.V.U.II 0 0 0 1,1 1,9 21 16
J. As. 39
T e CaPV.ULIV 0 0 0 04 30 30 03
MB 40
8 3691 Ca ovarii 0 0 0 1,0 1,3 1,0 1,7
o FD  ca ovariiinop. 0 0 0 1,0 21 12 33
RD 38 o
10 18720 Ca corporis uteri 0 0 0 1,0 2,5 2,1 3,5
ZG52 CaP.V.U. I
1L goa2 st p. irradiat. o o 0 15 24 23 38
MR 56 Ca P.V.U. III
12 19624 st p. irradiat. 0 o 0 26 25 25 40
13 ?QEyS‘*S Ca P.V.U. III 0 0o 0 05 20 25 08
14 D6 cap vy o 0 0 06 13 20 08

Measurements carried out with the help of colpocystogram on 14 fe-
males with genital tumour are summarized in Table 3. Reduced mobility or
even immobility of the pelvic organs is evident. The distances decrease
with the advancing disease. The only case diagnosed at gynecological
examination as cancer of the neck of the womb stage I showed reduced
mobility, a normal prevesical and presacral space, and an evident widen-
ing of the perivaginal spaces. These findings were not in keeping with
stage I. cancer. Wertheim was performed. Two months later, a pathological
fracture of the neck of the femur, caused by metastases was detected.

This case shows that the widening of the spaces referred to, is not
associated only with a neoplasm. The retroperitoneal space is unique. The
measured distances point to an inflammator;” or process caused by irradia-
tion as thin the retroperitoneal space. In tumours the widening is confined
to the perivaginal space and takes a much longer time to develop.

On the basis of the presented cases it can be concluded that:
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Fig. 2a: Mobility is expressed in terms of the difference in the position of
organs at maximum contraction and at maximum pressure. Normally, the neck
of the bladder is positioned slightly above the horizontal line through the lower
edge of the symphisis. The neck of the uterus is slightly above the horizontal
line through the top of the coccigeum. The anorectal segment does not descent
below the line which is a prolongation of the concavity of the sacrococcigeum.
Fig. 2 b: Shows the way of measuring the distances between the pubis and blad-
der, bladder and vagina, vagina and rectum, rectum and sacrum.

Fig. 3.: Carcinoma corporis uteri in

a 38-year-old female. The rectum is

infiltrated, the presacral and peri-

vaginal spaces are very enlarged, —

there is a wide fistula between the

rectum and the posterior fornix of
the vagina.
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Fig. 4a, b: Carcinoma PVU, stage II, in a 51-year-old female. Asymmetrical late-
ral roentgenogram of the pelvis. Excavatio recto uterina is well outlined with
the help of oxygen. The distal wall of the excavatio stands out. There is a conve-
xity on the contour of the rectum. The space between the posterior fornix of
the vagina and the rectum is widened to two centimeters. The gynecogram
reveals a widening of the soft tissue from the uterus to the pelvic wall and an
infiltration of the left parametrium inspite of the disturbing shadows of the
bladder and lymphnodes after preliminary lymphography.
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Fig. 5.a,b: Adenocarcinoma ovarii in a 40-year-old female. In the mentioned
details numerous metastatic nodes are revealed by pneumoperitoneum.
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Fig. 6. a, b: Cancer of the neck of the womb in a 39-year-old patient. The vesica

urinaria is well outliend except at the posterio-distal part in the region of the

trigonum. The contours of this part of the bladder are rough and vague. The

distance between the trigonum and the vagina is enlarged to three centimeters.
The trigonum vesicae urinariae is infiltrated by a neoplasm.
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Fig. 7.a, b: Cancer of the neck of the womb after radiation therapy. Irradiation
proctitis and periproctitis. The presacral, perivaginal and prevesical spaces are
enormously enlarged. The patient had no troubles.
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1. The mobility of the pelvic organs is diminished in all demonstrable
tumours. In a majority of patients the bottom of the small pelvis and the
pelvic organs are immobile.

2. In the cancer of the neck and the body of the uterus, the perivaginal
space a round the fornix is enlarged. In advanced tumours and processes
extending retroperitoneally, the presacral, perivaginal and prevesical space
are evidently enlarged.

3. Pelvic pneumoperitoneum combined with colpocystography is a
procedure by which neoplastic infiltration and metastasis are frequently
detected.

Colpocystography is a simple and safe method requiring only such
material as is available at any radiological department. Combined with
pneumoperitoneum it is a valuable tool for the visualization of the organs
of the small pelvis and their pathology and in turn for the calculation of
deep irradiation doses.

Summary

Colpocystography is method routinely used in the examination of stress
incontinence. The authors have modified this method and combined it with
pneumoperitoneum for the examination of neoplasms of the small pelvis, pri-
marily of the female genital organs.

The technical procedure is divided into four stages:

1. Pneumoperitoneum of the pelvis.

2. Visualisation of the pelvic organs with barium.

3. X-ray examination.

4. Plotting of the colpocystogram.

Average meassures of the prevesical, vesicovaginal, rectovaginal and pre-
sacral spaces of 81 normal females are given. The mobility of pelvic organs was
meassured in 32 normal patients. These data are compared with those obtained
for 14 femals with genital neoplasm.

The following conclusions have been arrived at:

1. The mobility of the pelvic organs is diminished in all demonstrable tu-
mours. In the majority of patients the bottom of the small pelvis and the pelvic
organs are immobile.

2. The perivaginal space a round the fornix is enlarged in the cancer of the
neck and body of the uterus. In advanced tumours and other processes extending
retroperitoneally, the presacral, perivaginal and prevesical spaces are evidently
enlarged.

3. Pelvic pneumoperitoneum combined with colpocystography is a procedu-
re by which neoplastic infiltration and metastasis can often be detected.

The method is simple and safe requiring only such material as is available
at any radiological department.

Sadrzaj

Kolpocistografija je rutinska radiodijagnosticka metoda kod stres in-
kontinencije, koja se na nasem Institutu radi viSe godina. Autori su mo-
dificirali tu metodu i kombinirali je sa pneumoperitoneumom da bi ispitali
njenu vrednost kod tumora male zdelice, osobito kod genitalnih Zenskih
organa.

Tehniku pregleda delimo u Cetiri etape:

1. Pneumoperitoneum, odn. ginekografija.

2. Ispunjavanje i premazivanje pelvi¢nih organa razli¢itim suspenzi-
jama sterilnog barijuma.
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3. Profilni snimak karlice kod maksimalnog uvlacenja i maksimalnog
napinjanja.

4. Konstrukcija kolpocistopneumograma.

Na osnovu merenja sa kolpocistograma kod 81 normalne Zene, autori
su dali prosjecne vrednosti za Sirinu prevezikalnog vezikovaginalnog, rekto-
vaginalnog i presakralnog prostora. Mobilnost pelviénih organa je merena
kod 32 normalna pacijenta. Ti rezultati su uporedjivani sa rezultatima
dobivenim kod 14 Zena sa genitalnom neoplazmom.

Kod svih Zena sa genitalnim tumorima je nadjen prosiren perivagi-
nalni prostor. Takodjer je i mobilnost pelviéne dijafragme kod svih paci-
jentica bila jako smanjena. Prikazani su slucajevi sa infiltracijom rektuma,
réktovaginalnim fistulama, infiltracija trigonuma mokracne besike, Sto se
nije uvek slagalo sa klinickom procenom stadijuma bolesti. Dobro je pri-
kazana infiltracija rektouterine ekskavacije, a pomoc¢u pneumoritoneuma
se u nekim slucajevima direktno vide metastatski ¢vorovi u maloj zdelici.

Na osnovu iznetog materijala dati su sledeéi zakljucci:

1. Mobilnost pelviénih organa je smanjena kod svih prikazanih pel-
viénih tumora. Vecina pacijenta ima gotovo nepokretno dno male zdelice.

2. Perivaginalni prostor oko forniksa je uvecan kod karcinoma vrata
i korpusa uterusa. Kod poodmaklih tumora, jednako kao i kod inflamator-
nih procesa ili posle zracenja kobaltom svi retroperitonealni prostori su
uvecani.

3. Kod kolpocistograma kombiniranog sa pneumoperitoneumom cesto
se prikazu neoplasti¢ne infiltracije i metastaze.

To je jednostavna, laka i praktiéna metoda, bez rizika. Nije potreban
nikakav drugi materiajal osim pribora koje ima svoje radioloSsko odelenje.
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RADIOLOGICAL CHANGES OF THE LUNG IN VISCERAL
LEISHMANIASIS

by
P. Kadic
Introduction

The principal characteristic of visceral leishmaniasis is chronic febrile
hepatosplencmegaly accompanied by pancytopenia and - lymphomonocytosis.
Leishmania donovani primarily attacks cells of the reticuloendothelial
system, within which it multiplies. Though the infection spreads through-
out the whole organism, the parasites mainly multiply in the spleen, the
liver and in the bone-marrow. This is also the reason why patholcgical
changes are most frequently encountered in these organs. It appears, how-
ever, that not much attention is paid to processes due to general infection
of the entire reticulo-endcthelial system of man.

In the literature only a few cases which were subjected to X-ray
examination are described. Recently we have been systematically examin-
ing the lungs of kala-azar cases treated in the Medical Centre in Dubrovnik
— Yugoslavia. The diagnosis was based on the clinical picture, hematolo-
gical findings, the seroreaction, and the punctate of the spleen.

Observations and discussion

Radiologically pulmonary changes were found mainly in the inter-
stitium, and to a lesser extent in the lung parenchyma.

Changes in the pulmonary interstitium were manifested by the dilata-
tion of peribronchovascular pattern and by thickened interlobular reti-
culum. The multiplication of the connective tissue and the granulation of
the endothelium of the blcod capillaries and the small veins can be men-
tioned as pathoanatomical substrat (Fig. 1).

Changes in the parenchyma consisted of multiple small focal shadows.
Individual foci were round, indistinctly lined and generall univenly distri-
buted. Large infiltrate are extremaly rare as a pleural efussion (Fig. 2).

Rad. Iug. Vel. 4, TFasc. 2, 1978
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Fig. 1. A 5 year old male. Enlarged and condensed peribronchovascular pattern
both bases and parahylary mottled multiple shadows caudohylaré. Hiluses large,
symmetricaly enlarged. Diaphragm raised, sinuses free.

A predisposition towards the basal parts of the lung was noticeable.
We did not observe any changes in the upper regicns of the lungs. As the
anatomical substrata of these changes, we may mention the multiplication
of the lung epithelium, the granulation of phagocyte cells due to parasites,
the infiltration of lymphocytes and the obliteration of the alveoli.

The hiluses were enlarged, moderatelly and this would contribute do
the characteristic picture. The hiluses were ramified, large not homo-
genously shadowed with individual mottled shadow of the widened blood-
vessels (Fig. 1).

During the first examinations we found diaphragms raised by the
patients with somewhat reduced respiratory movements, while the phreni-
cocostal sinuses were opening partially. We may attribute these pheno-
mena to the expansive activities of the enlarged spleen and liver.

We kept pulmonary changes under observation in the patients who
had been ailing for a longer period without any specific treatment; when
they were treated the disease was in its acute phase. The pulmonary
changes were scon reduced when, after the application of a specific the-
rapy, the clinical symptoms and the hepatosplenomegaly started to decline.
We were therefore inclined to infer that the pulmonary process was of
a specific character and an integral part of the general infection by Leish-
mania donovani.



Fig. 2. A 22 year old female. Homogenous infiltrate in the right base. Hiluses
are not enlarged, sinuses free.

Conclusion

Visceral leishmaniasis in the florid stage is accompanied by pulmo-
nary changes which can be demonstrated radiclogically. Pulmonary
changes are specific and characterized by interstitial perivascular infiltra-
tion and focal alterations of the parenchyma.

Radiological alterations of the lung are characteristic but not pato-
gnomonic. There are accompanied by a febrile hepatosplenomegaly, leuko-
penia and lymphocytosis. Diagnosis of visceral leishmaniasis is assured
by direct proof of Leichmania Donovani. Pulmonary changes desapear
along with the regression of general symptoms of the disease.

Sadrzaj

Hepatosplenomegalia sa leukopenijom i leukocitozom je glavna karakteri-
stika kala-azara. Malo se spominju promjene u drugim organima pa izgleda
da se poklanja nedovoljna paznja ostalim procesima koji se simultano razvijaju
u organizmu i dio su opce infekcije cijelog retikuloendotelijalnog sustava. Opi-
sane su radioloske utvrdene promjene na pluéima u oboljelih u akutnoj fazi
bolesti. Promjene su intersticijske ili parenhimske lokalizacije i nestaju nakon
specifi¢ne terapije. Radioloski utvrdene alteracije nisu karakteristi¢ne pa postoji
moguénost da se zamijene za promjene druge etiologije.

This paper has been published in extenso: Lijeéni¢ki vjesnik, Zagreb,
1217-1224:84, 1962.

Author’s address: Doc. dr. Petar Kaéi¢, Medicinski centar, Dubrovnik, Radioloski
odjel, Yugoslavia.
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SPATREAKTIONEN NACH BESTRAHLUNG MIT SR%® —
DERMAPLATTEN KONTROLLIERT IM LAUFE VON ACHT UND MEHR
JAHREN

Milo$ Bekerus

Die Einfiihrung reiner Betabestrahlung in die Therapie am Anfang der
zweiten Hélfte unseres Jahrhunderts brachte in der radiobiologischer Hin-
sicht qualitativ etwas neues. Die beschridnkte Reichweite der Betateilchen
und ihre Interaktion in der Materie kiindigten auch eine andere Strahlen-
reaktion an. Diese Annahme wurde durch die experimentellen Arbeiten
von Yiannakopoulos und Scheer, wie auch von Coliez et al. unterstiitzt.
Diese Autoren konnten feststellen, dass das Strahlenerythem sehr schnell
und ohne Folgen nach Einzeldosen bis 4500 rep vorbeigeht und dass die
Haut relativ leicht Einzeldosen bis 20 000 rep vertrigt, falls das Bestrah-
lungsfeld nicht besonders gross ist.

Die Spiétfolgen der hohen Dosen bei der Teletherapie, wie auch der
Brachytherapie mit Radium-Gamma- und sogenannten Beta-Applikatoren
waren bereits bekannt. Es hatte und deshalb interessiert, ob vielleicht auch
nach einer Sr-90 Bestrahlung irgendwelche Spéteffekte entstehen.

Tabelle 1. Spitergebnisse bei Sr® Therapie von Hauthdmangiomen.

Hiémangiome Gesamtzahl + + —
Tuberdse 99 65 34 0
Plane 101 15 76 10

In der ersten Reihe steht die Gesamtzahl der bestrahlten Patienten.
Mit Riicksicht darauf, dass die Gesamtzahl der Kranken in beiden Grup-
pen fast genau 100 war, konnen wir die weiteren Zahlen gleich in Prozen-
ten bezeichnen. Das Zeichen + bedeuted die Genesung, ein Verschwinden
des Hidmangioms, das Zeichen 4 die Verbesserung und das Zeichen —
einen Misserfolg der Therapie.

Rad. Iug. Vel. ¢4, Fasc. 2, 1970
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Wir haben den Eindruck gewonnen, dass die radiobiologische Haupt-
reaktion etwa sechs Wochen dauert. Sie Wird aber keinesfalls in diesem
Zeitraum beendet. In der ersten Phase konnten wir zum grossten Teil
eine Riickbildung des Hidmangioms registrieren. Nachher erfolgt die wei-
tere Riickbildung viel langsamer. Ausserdem konnen auch neue biologische
Strukturen entstehen, die wir auch als spédte Strahlenreaktion bezeichnen
konnen. So finden wir hauptsédchlich: Achromie, leichte Atrophie, Tele-
angiektasien und Pigmentierung.

Tabelle 2. Spiatveridnderungen an der Haut nach Sr® Therapie von Haman-
giomen.

Telea~ ;
s : G t- . . : -
Hédmangiome ezs:r?f Achromie Atrophie N giek- 125?3&'; Reoarllt?ieon
asien
Tuberose 99 22 5 20 11 53
Plane 101 2 5 25 2 71

Die Tabelle 2 zeigt die prozentuelle Haufigkeit dieser Verdnderungen
an unserem Krankengut.

Abschliessend konnen wir feststellen, dass auch nach einer reinen Bata-
bestrahlung Spétverdnderungen an der Haut entstehen koénnen, obwohl
man diese nach der Dosisverteilung im Gewebe und nach unseren Erkent-
nissen aus dem Gebiete der Radiobiologie nicht erwartet hatte. Diese Reak-
tionen konnen auch nach einer relativ kleinen Strahlendosis vorkommen,
obwohl sie die Haut sehr gut toleriert.

Summary

The author describes the late skin changes occuring in a series of patients
after irradiation of benign skin lesions using Sr%-beta applicators. The observa-
tion period lastet up to ten years and the following changes were observed:
slight atrophy, teleangiectasias and pigmentation.

Schrifftum

1. Becker, J., Scheer, K. E., Strahlentherapie, 97, (1955): 372.

2. Bekerus, M., Med. pregl. 12, (1959): 5.

3. BoSnjakovié, B. Bekerus, M., Zbornik radova VII Kongr. rad. Jugoslavije,
(1966) : 56.

4. Colliez, R., Dutreix, J. M., Tubianna, M., Larmignat A., J. Radiol. Electrol.
38, (1957): 1334.

5. Klostermann, G., Strahletherapie, 130, (1966): 205.

8. Peracchia, G., Ugollotti, G., L,Ateneo Parmense, 75, (1967): 183.

7. Yiannakopoulos, A. Scheer K. E., Strahletherapie, 100, (1956) : 165.

Napomena:

1. Rad je referisan na XII Internacionalnom kongresu za radiologiju, okto-
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TEMPORARY OCCLUSION OF THE RENAL ARTERY —
AN EXPERIMENTAL STUDY

An experimental study

Obrez, I., Abrams, H. L.

Summary

The increasing application of angiographic methods in evaluation of
hypertension has demonstrated stenotic lesions of renal arteries in a signi-
ficant number of patients. Consequently, extensive surgical procedures
combined with temporary occlusion of abdominal aorta and/or renal arteri-
es are now common. The safe period of renal ischemia has not yet been
clearly defined.

The present study in dogs was designed: 1. to delineate the immediate
time sequence (15—120 minutes) of the development of the collateral cir-
culation following temporary renal artery occlusion; 2. to analise the
angiographic characteristics of the renal angiogram during temporary
occlusion on the renal venogram; 4. to determine the action of contrast
media upon the renal paranchyma in ischemic conditions; 5. to follow the
changes in the intrarenal arterial and venous blood pressure.

The results of the experimental study are exposed with emphasis to
the clinically significant implications.

Povzetek

Angiografska ispitivanja bubrega postala su dio rutinske dijagnostike
u evaluaciji hipertenzije. Na taj nadin mogu se prikazati stenoti¢ne lezije
na renalnim arterijama kot signifikantnog broja bolesnika. Zbog toga sve
¢eSce se izvodi hirurske procedure vezane uz temporarnu okluziju abdomi-
nalne aorte i renalnih arterija. Bezopasni period renalnih ishemija, medju-
tim, jo$ nije sa sigurnoséu utvrdjen.

Experimentalna studija na psima poduzeta je sa namerom, da se: 1.
utvrdi vremenska sekvencija razvoja renalne kolateralne cirkulacije posle

6 Rad. Tug. Vol. 4, Fasc. 2, 1970
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temporarne okluzije renalne arterije (15—120 minuta); 2. definiSu angio-
grafske karakteristike renalnog angiograma za vreme temporarne okluzije;
3. odredi uticaj renalne arterijalne okluzije na renalnu venografiju; 4. po-
kaze dejstvo kontrastnih sredstava na bubrezni parenhim u uslovima re-
nalne ishemije; 5. prate promene intrarenalnog arterijskog i venskog pri-
tiska.

IzloZeni su rezultati eksperimentalne Studije sa naroditim osvrtom na
detalje, koji su znacajni u klini¢koj praksi.

Author s address: dr. Obrez, I, Rentgenski institut, Klini¢ne bolnice, Zaloska
cesta, Ljubljana, Jugoslavija.



RADIOLOSKI INSTITUT, BOLNICA »DR M. STOJANOVIC«
ZAGREB, JUGOSLAVIJA

RENDGENSKA SLIKA VISCERALNE TULAREMIJE

D. Katunarié¢

Tako se tularemija poslednjih decenija javlja u nekoliko evropskih ze-
malja (Rusija, Rumunija, Njemac¢ka i Svedska) ona je u Jugoslaviji bila
prvi puta opazena 1953. godine. Tada smo u suradnji sa Zaraznom bolnicom
imali prilike promatrati 24 sluéaja. Nekoliko godina kasnije pojavilo se
drugo zariSte epidemije u okolici Zagreba sa novih 16 slucéajeva tako da
smo ukupno imali prilike ispitati 40 slucajeva. Izvor zaraze su bili kod obje
epidemije zecevi, a u 2 slucaja laboratorijske infekcije veterinarskog osob-
lja koje je manipulirano sa zarazenim materijalom.

U prvoj epidemiji su prevliadavali vanjski oblici tularemije-anginozni,
ulcero-glandularni i glandularni, dok su u drugoj epidemiji prevladavali
interni oblici tularemije; pulmonalni, abdominalni i tifoidni.

Patogenetski tuleremija je karakterizirana lokalnim promjenama na
mjestu ulaska Pasterelle tularensis te limfo-hematogenim Sirenjem pro-
cesa. Kod vanjskih oblika dolazi ¢esto do metastaziranja u pluc¢a kao $to
smo to imali prilike vidjeti kod veéine nasih slucajeva. Metastaze u plu-
¢ima su se manifestirale bronhopneumonickom infiltracijom uz umjerenu
traheobronhalnu adenopatiju slicnu atipiénim virusnim pneumonijama.
Kod internih oblika najée$ée je bio pluéni oblik. Primarni pluéni oblik
tularemije nastaje inhalacijom zarazenog materijala (prasina) i to najéesce
prilikom poljskih radova (vrSenje zZita, spremanje ljetine) ako je doslo do
kontaminacije praSine preko izmetina zefeva, poljskih miseva, Stakora te
u laboratoriju. U nasim slucajevima koji su imali kontakt sa bolesnim ze-
¢evima do infekcije je vjerojatno doslo inhalacijom inficiranih cestica iz
zelje dlake.

Pluéna tularemija daje obi¢nu sliku atipi¢ne pneumonije s protrahi-
ranim tokom od 2 i vi§e mjeseci. K tome se jo§ pridruzi afekcija bronhijal-
nih ¢évorova, a proces cesto naginje nekrozi specifi¢nih tularemickih gra-
nuloma. Moze do¢i do popratnog pleuritisa. Fizikalni nalaz je nesrazmjeran
sa Cesto dosta opseznim rendgenskim nalazom. Primarni tularemicki kom-
pleks se prema Randerethu sastoji iz pluénog afekta u obliku vise ili manje
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ogranicene skupine mrljastih Zarista donjih partija pluéa osobito desno koje
su povezane peribronhovaskularnim prugama sa pripadajué¢im oteéenim
hilusima. Patolo$ko anatomski substrat je Zarisno pneumonicki proces koji
ima sklonost za fokalnu nekrozu.

Dijagnoza se postavlja na osnovu epidemioloskih podataka klini¢ke i
radioloske slike te mikrobioloskih pretraga kod kojih je najvaznija reakcija
aglutinacije koja je u svim nasim slucajevima bila pozitivna, a u 2 slucaja
je izolirana P. Tularensis i to jednom iz krvi iz sputuma, a drugi puta iz
slezene prilikom obdukcije jedinog sluc¢aja koji je zavrsio letalno.

Rendgenska diferencijalna dijagnoza pluéne tularemije je veoma razno-
lika. Kod primarnog tularemickog procesa dolazi u obzir primarna tbec. in-
fekcija, neki oblici atipi¢ne virusne pneumonije, Q groznica, Morbus Bang,
hilusni i Morbus Besnier Boeck Schaumann, infekciozna mononukleoza i
Waserman pozitivne bronhopneumonije. Kod komplikacija dolazi u obzir
tbe. infekcija sa phtizickim razvojem, stafilokokna pneumonija, Fried-
landerova pneumonija, holesterinska pneumonija i absces plu¢a. Kod meta-
statske tularemicke pneumonije treba pomisljati na razlic¢ite oblike razli-
Cite virusne pneumonije.



Rendgenska slika viscelarne tularemije 85

Rendgenska slika visceralne tularemije se ocituje obliku primarnog
tularemic¢kog kompleksa koji se sastoji od pluénih Zarista i adenopatije, a
moze biti kompliciran nekrozom i popratnim pleuritisom. Metastatske
promjene na plué¢ima kod vanjskih oblika su izrazene u obliku bronho-
pneumonicke infiltracije uz umjerenu traheobronhalnu adenopatiju mnogo
lakseg stupnja nego u visceralne tularemije.

Adresa autora: Doc prim dr. Dusko Katunarié, Sef opée dijagnostike Zavoda
za radiologiju i nuklearnu medicinu, OpcCe bolnice dr. M. Stojanovi¢ — Zagreb.






XII. INTERNACIONALNI KONGRES ZA RADIOLOGIJO
v Tokiu, 6.—11. oktobra 1969

je bil po svojem obsegu od vseh dosedanjih najveéji. Ta trditev zanesljivo
velja za obseg programa in za Stevilo udeleZencev. Edino tehni¢na razstava
ni presegla prejsnjih po stevilu eksponatov.

Lokacija kongresa v supermodernem gigantskem hotelu New Otani
in v le nekaj sto metrov oddaljenem Akasaka Prince Hotelu je omogodila
kongresnemu odboru neoporeéno izpeljavo strokovnega in druZabnega
programa, Stevilnim izdelovalcem tehni¢éne opreme pa dober komercialni
kontakt s potro$niki. Edini organizacijski problem, ki ni bil reSen najboij
idealno, je bila lokacija tehni¢ne in znanstvene razstave v Tokio Inter-
national. Trade Centrumu, ki je oddaljen vec¢ kilometrov od hotela New
Otani. Do razstaviscéa se je dalo priti le s posebnimi avtobusi po dobro
uro trajajoci voznji.

Ceprav je v naslovu kongresa e oznaka »internacionalni«, bi zasluzil
kongres v Tokiu prav gotovo pridevek »svetovni« radioloski kongres, saj
so se ga udelezili zastopniki vseh kontinentov in tudi celinske Kitajske.

ZdruZenju radiologov Jugoslavije je uspelo pridobiti potovalno pod-
jetje Inex Adria za organizacijo potovanja. Zato so se lahko udelezili kon-
gresa sorazmerno Stevilni jugoslovanski radiologi zaradi ekonomsko znosne
cene potovanja.

Internacionalni kongresi dokazujejo, da je razvoj radiologije v zadnjih
letih eksploziven. Masa problematike se izraza v kongresnih programih.
Tokijski program je obsegal 1033 predavanj. Predavanja so potekala do-
poldan in popoldan od ponedeljka 6. X. do sobote 11. X. v trinajstih pre-
davalnicah. Le tako so se lahko zvrstili vsi predavatelji.

Glavnih kongresnih tem je bilo pet:

-— Razvoj kvantitativnih baz za zas¢ito pred radiacijo.

— Kompjuterska tehnika v diagnosti¢ni radiologiji.

— Uporaba dosezkov radiobioloskih ved v radioterapiji raka.

— Indikacije za megavoltno terapijo in rezultati.

— Nuklearna medicina na Japonskem.

Druge, trenutno najbolj problematiéne teme so bile zbrane v osmih
simpozijih: diagnostika, terapija, nuklearna medicina, biologija, fizika in
tehnika, kombinirani simpozij in vzgoja v radiologiji. Problematika in pro-
gram vsakega od teh simpozijev bi bila lahko Ze osnova za lasten kongres.

Rad. Iug. Vel. 4, Fasc. 2, 1970
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Kongresisti so se udelezevali predavanj iz podroédij njihove oZje speciali-
zacije in pojavljalo se je vpraSanje, ali je §e smotrno organizirati kongrese
s tako obsezZno in raznoliko problematiko.

Najbolj aktualne diagnostié¢ne teme so bile: radiologija trans-
plantacije organov, napredki v diagnostiki selektivne angiografije, diagno-
stika mediastinuma, diagnostika pulmonalne fibroze, abnormalni funkcio-
nalni pogoji tankega cCrevesa, ovire zgodnje diagnostike Zelodénega raka,
trenutno stanje v diagnostiki obolenj jeter in pankreasa, tumorji mozgan-
skega debla, napredki v pediatri¢ni radiologiji, tropske in druge endemske
bolezni, prispevek cineradiografije, video-rekordinga in drugih novih elek-
tronskih metod.

Terapijski simpozij je zajel teme: megavoltna terapija, obsevanje
in kirurgija, problematika planiranja klini¢nega zdravljenja, zdravljenje
tumorjev epi- in orofarinksa ter maksilarnih sinusov, zdravljenje karci-
noma cerviksa maternice, mehurja ter malignih limfomov.

Nuklearna medicina je obravnavala diagnostiéno vrednost
scintigrama v primerjavi z drugimi metodami, diagnostiko pljuéne funkcije
z radioizotopi, razvoj radiofarmacevtskih produktov, diagnostiko malignih
tumorjev z radioizotopi in terapevtsko uporabo izotopov.

Biologija je zajela teme: celularna radiobiologija sistema obnav-
ljanja celic in rak, mehanizem in praktiéno vrednotenje celi¢ne zaiéite,
molekularno in celularno obnavljanje, reakcija normalnega tkiva pri radio-
terapiji, transplantacijska imunost ter odnos med tumorjem in gostiteljem,
radiacijska epidemiologija in vrednotenje nevarnosti.

Simpozij fizike in tehnike se je osredotocil na preucevanje
kvalitete radioloske slike, na razvoj dozimetriénih metod za praktiéno upo-
rabo in na fizikalne koncepte v dozimetriji.

Kombinirane probleme razliénih vej radiologije so obravnavale
teme: pomen kompjuterske terapije, pomen kompjuterske diagnostike, po-
men kompjuterske nuklearne medicine, novi viri radiacije v radioterapiji,
radiosenzibilizatorji v radioterapiji, oksigenski efekt v radioterapiji, pro-
blemi frakcionirane radioterapije.

Poseben simpozij je bil posveten vzgoji v radiologiji

Simpozijske teme so se vrstile v glavnih dvoranah, masa predavanj
prostih tem pa je potekala istoGasno v stranskih prostorih. Kongresne
teme in vedino tem simpozijev so simultano prevajali v angle$éino, franco-
$¢ino in japonscino.

Radioloska kinematografija se je predstavila s preko 50
filmi iz razliénih podrodij diagnostike in terapije. Prav tako so Stevilne
firme seznanjale radiologe s svojo produkcijo s tehniéno izredno dobro
pripravljenimi filmi.

Vsa vedéja zborovanja radiologov obicajno spremljajo obsezne tehnicne
razstave. Tako je tudi v Tokiu preko 100 svetovno znanih firm, specializi-
ranih v proizvodnji radiolo§kih diagnosti¢nih in terapevtskih aparatov in
pribora za razliéne preiskave pokazalo svoje najnovejSe dosezke. Razstava
je bila v prostorih tokijskega velesejma v blizini obmorskega pristanisca.
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Svoj visoki tehniéni nivo so dokazali Japonci tudi na tej razstavi. Veé kot
tretjina firm je bila japonskih. Njihovi proizvodi so visoko kvalitetni. Moz-
nosti konkuriranja na razstavi so izrabile tudi druge firme svetovnega
slovesa, kot so to zahodni velikani proizvodnje radioloske aparature: Ge-
neral Electric Company, Picker, Atomic Energy of Canada, Siemens, Miil-
ler, Brown-Boveri, Elema Schonander, Philips, Massiot. N. V. Optische
Industrie De Oude Delft in njim ob strani vzhodni proizvajalci, predvsem
iz Nemske demokrati¢ne republike in Ceskoslovaske: VEB Carl Zeiss Jena,
VEB Transformatoren und Rontgen Werk Dresden, Kovo in Chirana iz
Cehoslovaske, Medicor iz Budimpeste in drugi.

Moc¢no je bila zastopana tudi filmska industrija: Fuji iz Japonske, Fer-
rania, Eastman Kodak, Gevaert-Agfa, Ilford, Cawo in farmacevtske to-
varne: Hoechst, Bracco, Schering in med njimi edini jugoslovanski pred-
stavnik na razstavi Tovarna zdravil Krka iz Novega mesta, ki proizvaja
poleg drugega tudi kontrastna sredstva za rentgenske preiskave.

V razvoju rentgenske diagnosti¢ne aparature zacenja novo obdobje.
Razstava v Tokiu je prikazala ociten prodor univerzalnega sistema za ru-
tinsko diagnostiko z daljinskim upravljanjem. Ta sistem odstranjuje po-
manjkljivosti dosedanje klasi¢ne diaskopske aparature; to so premajhna
distanca med fokusom cevi in bolnikom oziroma kaseto in pomanjkanje
moznosti nagibanja centralnega Zarka v longitudinalni smeri. Novi sistem
pa nudi Se dodatne ugodnosti: moznost zono- in tomografije, ve¢jo zascito
preiskovalca zaradi daljinskega upravljanja in ohranja vse moznosti nor-
malnega duodenalnega eksploratorja, ugodnosti ojacevala in TV prenosa in
na osnovi elektronskega ojacevala mozne ugodnosti prikljuc¢kov kinoka-
mere, video-rekorderja.

Prodor elektronskega ojacevala in TV v rentgensko diaskopijo je sedaj
popeln. Edina slabost elektronskega ojacevala je Se obseznost aparature za
prikaz vedjih polj, ki jih zZelimo predvsem pri diaskopiji torakalnih organov
in abdomena.

Subtrakcija uspes$no prodira. Upravljanje subtrakcijskega aparata je
enostavno, nudi pa izredno plasti¢ne slike in fine detajle pri kontrastnih
preiskavah, daje mozZnosti izravnave svetlosti in kontrastnosti rentgeno-
gramov, mozna je elektronska povecava manjsih podrocij rentgenograma
in sedaj Ze tudi barvna subtrakcija.

Na podroc¢ju tomografije ni bilo bistvenih sprememb. Uveljavila se je
multidimenzionalna tomografija. Princip politoma je ostal nespremenjen.
Tehnicne izboljSave stremijo za tem, da bi se aparatura zmanjsala po ob-
segu in upravljanje poenostavilo.

Tudi v opremi nevroradioloske diagnostike ni veéjih sprememb. Prika-
zani so bili razliéni sistemi gigantskih stativov tipa Mimer z moZnostjo
direktne TV diaskopije, obi¢ajnega slikanja v vseh projekcijah, tomografije
in prikljuékov na aparaturo za hitro serijsko slikanje in stereografijo.

Princip stativa Mimer se sedaj prenasa tudi v opremo rentgenske apa-
rature na nezgodnih oddelkih in v operacijskih dvoranah. Idealno oprem-
ljeni travmatoloski rentgen predstavlja sedaj takSen stativ, montiran v
sredini prostora in opremljen s tako imenovano C-rodico z rentgensko cevjo
na enem in elektronskim ojacevalcem na drugem koncu. Tako se lahko
rentgenski aparat pribliza bolniku v kateremkoli polozaju, na obic¢ajnih
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nosilih, na vozi¢ku ali na operacijski mizi. Standardizirana nosila in spe-
cialne operacijske mize, ki olajSujejo rentgenske preiskave, so zato nujna
dodatna oprema.

V kardiovaskularni radioloski opremi se je izpopolnila cinepuls radio-
grafija in stereo cinepuls radiografija, kjer narasca Stevilo posnetkov na
sekundo ze do 400. Prikazali so standardne opreme kardiovaskularnih rent-
genskih laboratorijev s kateterizacijskimi mizami, AOT, elektronskimi oja-
¢evalci, kinokamerami ter visokotlaénimi brizgami, od katerih je Se vedno
najpopolnejsa Contrac brizga z moznostjo po EKG kontroliranega vbrizga-
vanja dolocene koli¢ine kontrasta sinhrono s pulsom.

Zmogljivost rentgenske diagnosti¢ne aparature se dviga in dvanajst-
pulsni generatorji s 150 kV in 1250 mA spadajo Ze kar v standard angio-
grafskih diagnostik. Zmogljivost rentgenske cevi se je prav tako povecala
in Siemens je razstavil 100 kW rentgensko cev z 1,6 mm fokusom. Stikalne
mize se poenostavljajo, ekspozicija postaja skoraj izkljuéno avtomatska.

Stomatoloska rentgenska aparatura je kot bistveni sestavni del spre-
jela enoralne zobne rentgenske aparate in panoramix aparate za simultano
slikanje celotnega zobnega statusa.

Kot curiosum je bila razstavljena tudi izotopna radiografska cev za
slikanje zobovja z jodom 131.

Na razstavi znanstvenih dosezkov v radiologiji je bil najbolj zanimiv
prikaz rezultatov zgodnjega odkrivanja zelod¢nega raka na Japonskem.

Ce bi me kdo vprasal, kaj so po mojem osebnem mnenju najvaznejse
novosti tokijskega kongresa, bi kot radiolog diagnostik odgovoril: uvaja-
nje kompjuterjev v radiologijo, prodor teledirigiranih rentgenskih diagno-
stiénih aparatov in dokaz japonskih radiologov o uspehih radiologije pri
odkrivanju zgodnjega raka na zelodcu.

J. Stropnik



RADIOTERAPIJA NA XII. MEDNARODNEM KONGRESU
ZA RADIOLOGIJO V TOKIU, OKTOBRA 1969

Morda je bilo ravno dejstvo, da ni bilo v zadnjih $tirih letih opaziti
izrazitejSega napredka v terapiji malignomov z ionizirajo¢imi Zarki, vzrok
temu, da v Tokiu nismo mogli zabeleziti izrazito novih poroc¢il. Vendar
pa s tem Se ni receno, da ni bilo opravljenega mnogo dela, kajti stevilo
referatov iz Ze klasi¢nih podrodij je bilo tolik$no, da so organizatorji lahko
formirali simpozije, kot npr.: simpozije iz povsem teoreti¢nih problemov,
npr. v vrednosti supervoltne terapije, o frakcioniranju, o odnosu radiacij-
ske terapije do kirurskega posega, ter simpozij o planiranju zdravljenja v
radioterapiji. Temu so sledili simpoziji po posameznih lokalizacijah, pred-
vsem simpozij o tumorjih v podroc¢ju otorinolaringologije, karcinoma cer-
viksa, o zdravljenju malignih limfomov in o radioterapiji tumorjev me-
hurja. Posebej omenjamo predavanje o novejsih izvorih sevanja, ki so Se
v eksperimentalni fazi. Med te sodijo negativni »pi« mezoni, tezki delci,
pri katerih doza narasca z globino, dokler ne doseze maksimuma v t. i.
»Bragg-ovem« pik-u, tj. v bliZini kon¢nega dosega snopa. Ti delci povzrode
desintegracijo jedra s formacijo ozvezdja, ki sestoji iz delcev s kratkim
dosegom, a z visoko mocjo ionizacije. Pioni bodo lahko v bodo¢i radiotera-
piji igrali pomembno vlogo. Glede vrednosti preoperativnega obsevanja je
vredno omeniti porocilo o preoperativnem obsevanju karcinoma poZiral-
nika, ki privede v nekaterih primerih do operabilnosti procesa in za katero
nekateri menijo, da preprecuje metastaziranje. Veliko zanimanje je vzbudil
tudi simpozij o uporabi racunalnikov v radiologiji, saj so bili prostori, kjer
je potekalo delo tega simpozija, vedno pretesni. S kompjuterji je danes
mogoce izboljsati rezultate v procesu diagnosticiranja, predvsem v dvom-
ljivih primerih. Prav tako so racunalniki izrazita pomo¢ pri planiranju tre-
tiranja sevanja.

Za radioterapevte je vedno zanimivo vedeti, kaj nam lahko radiofizika
in z njo povezana tehnologija obsevalnih strojev nudita za klini¢no upo-
rabo. Razstava opreme to pot ni bila izjema. Od kobaltovih izvorov smo
videli predvsem aparate japonske izdelave. Ti po svoji tehni¢ni opremi
povsem ustrezajo podobnim izdelkom pri nas, tako v pogledu gibljivosti,
enostavnosti rokovanja, zanesljivosti pri obratovanju ali lahkote pristopa.
Zanimiv je morda podatek, da se po celem svetu sedaj spravi letno v pogon
priblizno 150 aparatov. Aparat, ki ima veliko bodo¢nost, je vsekakor li-
nearni pospesevalnik. Energije teh strojev segajo danes Ze dlje kot je opti-
mum za uporabo gama Zarkov, ki leze med 4 in 8 MeV. Tako smo imeli
priliko videti linearne pospesSevalnike z energijami do 15 MeV, znano pa je,
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da so dandanes dosegljivi Ze aparati z energijami do 35 MeV. Te aparate
odlikuje vzdrznost, okretnost, visok »out-put«, moznost uporabe elektronov
kot tudi ostalih pomagal, kot so klinasti filtri in drugo. Ni izkljuceno, da
predstavlja linearni ekcelerator Ze alternativo kobaltovim izvorom, saj stoje
sicer visokim stroskom nabave nasproti relativno nizki stroski pogona. Ce
je govora o betatronih, potem smo v glavnem lahko videli le modele teh
mamutskih strojev. Tvrdka »Shimadzu« je razstavila 26 MeV betatron.
Poleg tega smo videli Se znane izvedbe Siemens-ovega 42 MeV in Brown-
Boveri-jevega 45 MeV modela. Ti stroji se uporabljajo predvsem kot izvori
elektronov, saj je znano, da tako visoke energije gama zarkov ne nudijo
optimalnega razmerja med vstopno in izstopno ter tumorsko dozo. Dokaj
novitet je bilo prikazanih na polju mehanizacije planiranja sevanja. Simu-
latorje razstavlja skoraj vsaka hiSa in le-te imajo vsak svoj model. Po-
membnejsi za naSe delo so vsekakor transverzalni tomografi, ki omogocajo
res idealen nacin in prikaz organov na podrocju, ki ga nameravamo obse-
vati. Le-ti najdejo predvsem svojo aplikacijo pri obsevanju procesov v to-
rakalni votlini in v podroéju glave. Velika pomo¢ pri kontroli doze bo vse-
kakor uvedba dozimetrije s termolumniscen¢nimi dozimetri. Z njimi bodo
meritve doz poenostavljene; prav tako bodo stroski veliko nizji, kar bo
omogocalo bolj spro$éeno uporabo. Razstavljeni so bili tudi racunalniki
s programi, ki omogocajo trodimenzionalno planiranje, vodijo raduna o
nehomogenosti tkiv, skozi katere gre snop, prerac¢unajo izodozni potek pri
uporabi klinastih filtrov in omogocajo delno avtomatizirano nastavitev in
obsevanje pacientov. Vendar, ob vsem tem ne moremo trditi, da v radio-
terapiji pri iskanju novih virov sevanja ni zaslediti dolo¢enega razvoja. V
ospredju je sedaj predvsem uporaba nevtronov. Tu smo videli generator
nevtronov, ki preko DT reakcije s 300 KeV devteroni sprosc¢a flux nevtro-
nov z intenziteto 10! nevtronov na sekundo. Tak aparat trenutno monti-
rajo v Manchester-u v Angliji.

Ce rezimiramo, je udeleZzenec kongresa v Tokiu dobil vtis, da razisko-
valno delo pri uvajanju tezkih delcev kot bodoédi vir sevanja v patologiji
tumorjev nenehno napreduje. Kljub temu pa je na tem podroc¢ju Se vedno
nereSenih veé¢ vaznih vprasanj, zato pri¢akujemo, da bo v klini¢ni uporabi
v naslednjih letih Se vedno v ospredju gama sevanje in elektroni.

S. Plesnicar
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RAZVOJ PROIZVODNJE FOTOKEMIKA RENDGEN FILMOVA
V. Jakobovié

Fotografija je u svakidasnjem Zivotu suvremenog c¢ovjeka zauzela od-
redeno mjesto i ulogu, Prije je fotografija sluzila ¢ovjeku za razonodu, naj-
prije kao nastavak slikarstva (fotografije portreta i krajobraza, kompozicije
mrtve prirode i sli¢no), a zatim njenim postupnim tehnickim napredkom
postepeno prodire i u druge djelatnosti (ilustracije u novinama i knjigama;
izrada razlicite vrste dokumentacije umjesto prijasnjih crno-bijelih ili obo-
jenih crteza, te rukom bojadisanih slika; pojava kinofilmova, te konacni
prodor u razne vrste nauke in tehnike).

Svojom sve §irom primjenom i uzajamnim utjecajem ostalih dostignuca
na usavrSavanje fotografije, kao i djelovanjem te primjenom fotografije
na druga razna podrucja ljudskih aktivnosti, fotografija ima danas posve
odredeno znacenje. Ona je, kao i niz drugih pronalazaka, postala stalni i
nuzni sastavni dio rada kao na pr. mikroskop, rendgen aparat, elektronsko
pojacalo itd.

Fotokemika je u Zagrebu zapocela sa proizvodnjom fotomaterijala 1947.
godine i to najprije fotopapira, a zatim filmova, te kemikalija za fotograf-
sku obradu (razvijaca, fiksira, tonera, stabilizatora itd.). Medutim ubrzo se
pokazala potreba i za drugim vrstama fotomaterijala, za svojstvima pode-
Senim speciafistiénim podruéjima primjene. Medu ostalim, postavljaju se
zahtjevi i za fotomaterijale koji se upotrebljavaju na podruc¢ju medicine.
Zbog toga, nakon nizova prevedenih istrazivalackih laboratorijskih radova,
te reSavanje problema vlastite industrijske proizvodnje, Fotokemika zapo-
¢inje 1952. g. sa redovnom proizvodnjom odredenog tipa domaceg rendgen
papira. Time ste¢ena iskustva prosirjaju se u daljnem razvoju nastavkom
rjeSavanja istrazivalac¢kih i proizvodnih problema na podruéjima sinteze,
proizvodnje, praktiéne primjene i obrade prvog tipa domaceg rendgen filma.

Tokom primjene rendgen papira u medicinskoj praksi vidjelo se da
rendgen papir ima samo odredenu uzu primjenu, te da ne moze zadovoljiti
svim zahtjevima medicinske radiologije. Rendgen papir je zbog svojih spe-
cifiénih svojstava zadovoljavao samo za ograni¢eno podrudje primjene, na
pr. za rendgenske snimke kontrastnih objekata, kao §to su radiogrami ko-
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stiju ekstremiteta i sli¢no, t. j. tamo gdje je mogla zadovoljiti rendgen
snimka na rendgen papiru, jer je fotopapir mogao registrirati relativno mali
opseg tonova. Zbog svoje specificne strukture, snimka na rendgen papiru
moZe imati maksimalnu gustoc¢u cca D = 1,7, §to znadi da sveukupni opseg
tonova (od najsvjetlijeg mjesta na snimci — potpune bjeline, pa preko malo
i srednje sivih sve do najvece gustoce zacrnjenja — najtamnijeg mjesta) iz-
nosi samo 50 : 1.

Nasuprot tome, snimka na rendgen filmu koji ima prozirnu filmsku
podlogu, pa ju se promatra u prolaznom svjetlu (na pr. na razsvjetljenom
negatoskopu), moze registrirati znatno veci opseg sivih tonova nego snimka
na rendgen papiru, koji ima neprozirnu papirnatu podlogu, te ju se pro-
matra u reflektiranom (a ne prolaznom) svjetlu. U sluéaju jednog rend-
genograma na rendgen filmu koji ima maksimalnu gustoc¢u zacrnjenja
D = 2, ukupni opseg tonova (od najtamnijeg pa sve do najsvjetlijeg) iznosi
100 : 1, a kod snimke sa Dmaks = 3 iznosi ¢ak 1000 : 1, §to je znatno vise
nego kod radiograma na rendgen papiru (prije spomenuti primjer u ide-
alnom slucaju je maksimalno mogu¢ 50 : 1).

Iz navedenog primjera glavne prednosti svojstva rendgen filma, istra-
zivalacki i proizvodni radovi se pojacano i ubrzano nastavljaju na tom pod-
ruéju, da se na temelju toga moglo 1954. g. zapoceti sa redovnom industrij-
skom proizvodnjom prvog domaceg medicinskog rendgen filma. Taj je bio
tip srednje osjetljivog medicinskog rendgen filma za snimanje uz upotrebu
fluorescentnih folija za pojacavanje.

Medutim zahtjevi prakse traze daljnje radove na promjeni svojstava
rendgen filmova. Trazi se tip filma visoke osjetljivosti, koji bi omogucio
smanjenje doze zraCenja pacijenata prilikom rendgenskih snimanja, olak-
Sao rad na rendgen aparatima manje i srednje jakosti,omogudéio postizanje
kvalitetnih radiograma uz kraca vremena ekspozicije kod snimanja nemir-
nijih dijelova tijela i organa, te kod nervoznih pacijenata i djece, kao i
ustednju dijelova rendgen aparata.

Zbog tih razloga nastavljaju se proizvodni i istrazivala¢ki radovi pove-
zani sa nabavom nove opreme i aparata, te naporima stru¢nog osoblja, na
temelju kojih se omogucuje 1960. g. pocetak proizvodnje novog medicinskog
rendgen filma tipa visoke osjetljivosti (Medix Super rendgen film). Taj
novi rendgen film ima 2 do 4 puta vecu osjetljivost od prijasnjeg rendgen
filma srednje osjetljivosti (Standard rendgen film), a uz odgovarajuéu tra-
zenu finocéu zrna, gradaciju i stabilnost.

U toku daljnje proizvodnje Medix S rendgen filma radi se konstantno
na poboljSavanju svojstava, tako da se poboljSana varijanta tog tipa filma
nastavlja proizvoditi pod nazivom Sanix S rendgen film. Istovremeno su
struénjaci Fotokemike omogudili i redovitu proizvodnju drugog tipa rend-
gen filma, zubni rendgen film Dentix, koji nakon daljnjeg poboljSanja
svojstava dobiva sadasnji naziv Sanix d.

Zbog udovoljavanja potrebe rastuce koli¢ine medicinskih rendgen fil-
mova, Fotokemika u okviru tehnic¢ke suradnje sa inozemnim partnzrom
preuzima odredene faze industrijske dorade dodatnih koli¢ina rendgen
filmova, te uz navedene rendgen filmove daje na naSe trziste i rendgen
film Super Vidox. Super Vidox rendgen film je po osjetljivosit; gradaciji i
fino¢i zrna slican rendgen filmu tipa Sanix S. Daljnjim uskladivanjem
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svojstava u 1970. g. Super Vidox rendgen film je takovih svojstava da ga
se moze upotrebljavati uz slicne uvjete rada kao rendgen film Sanix 210.

Paralelno sa poc¢etkom redovne proizvodnje Fotokemika rendgen foto-
materijala proizvode se i kemikalije za kupke za fotografsku obradu, raz-
vija¢ za rendgen fotomateriale FRX-2, te fiksir FF-1. One su u pogledu
svojih svojstava kod razrade podeSene karakteristikama Fotokemika rend-
gen fotomaterijala, kako bi se omogucéilo ispravnom fotografskom obradom
dobiti optimalnu kvalitetu radiograma sa korektno eksponiranih rendgen
filmova.

I na tom podruc¢ju Fotokemika nastavlja radove u pogledu poboljsanja
svojstava kupk za fotografsku obradu eksponiranih rendgen filmova. U
1970. g. zapocdinje se proizvodnjom novog razvijaca za rendgen filmove
FRX-22. Taj novi razvija¢ posjeduje sva dobra svojstva dosadasnjeg razvi-
jaca FRX-2, ali je novi sastav kemikalija tako podesen da se razvijac¢ brze
i lakSe otopi te da se moze otapati u normalnoj vodi iz vodovodne mreze,
dok je prije bilo potrebno upotrijebiti destiliranu, deioniziranu ili bar pro-
kuhanu i dekantiranu vodovodnu vodu.

Nadalje je stavljen istovremeno u promet regenerator FRX-22 R. Nje-
govom upotrebom uz postupno propisano dodavanje u novi razvija¢ FRX-22
omoguceno je da se moze razviti znatno veca koli¢ina rendgen filmova, a
da se time ujedno postize odrzavanje istog (ne produzavanog) vremena raz-
vijanja sa povecanjem koli¢ine razvijenih rendgen filmova u tako regene-
riranoj kupki rendgen razvijaca. Na taj se nacin olakSava i ubrzava rad,
a ujedno osigurava mnogo ujednaceniji kvalitet razvijenih rendgenograma.

Niz novih pronalazaka zadnjih godina na raznim podrudéjima nauke
i tehnike, te njihova sve naglija primjena na sve Sirim poljima drugih
ljudskih djelatnosti odrazava se daljnjim napretkom i kod svojstava i na-
¢ina obrade medicinskih rendgen filmova. Umjesto »klasi¢ne« ru¢ne foto-
grafske obrade eksponiranih rendgen filmova u fotografskim tamnim ko-
morama, dolazi do pronalaska, konstrukcije i primjene »strojne« obrade.

Povecéanje broja lijeenih pacijenata, te poboljSanje i proSirenje pre-
ventive postavlja nove zahtjeve u pogledu brze i sigurnije fotografske ob-
rade velikog broja rendgenograma. Sveukupno vrijeme fotografske obrade
eksponiranog rendgen filma do suhog gotovog radiograma (razvijanje, pre-
kidanje ,fiksiranje, pranje i suSenje) iznosi kod klasi¢ne ru¢ne obrade oko
90—120 min

Primjenom strojne fotografske obrade u tzv. rol-automatima, ukupno
vrijeme obrade medicinskih rendgen filmova je vandredno skracéeno. Ono
iznosi kod jedne vrste rol-automata samo oko 7 min, kod druge vrste oko
3,5 min, a kod najbrzeg tipa ¢as samo oko 90 sek.

Medjutim, da se moglo posti¢i tako vanredno skracenje vremena ob-
rade moralo se razraditi celokupni tzv. sistem, tj. razraditi i uskladiti
medjusobno svojstva filma prema konstrukciji i uvjetima rada rol-auto-
mata (transport rendgen filmova unutar rol-automata izmedju niza parova
valjaka; kupke za obradu, pranje i suSenje kod znatno visih temperatura
itd.), te prema drugacijem sastavu kemijskih kupki za fotografsku obradu
(koncentriranije otopine; nove dodatne supstance za sprecavanje porasta
mrene i pojacanog bubrenja slojeva rendgen filmova, kao i za pojacanje
stupnja otvrdivanja rendgen filmova). Da bi se omogudilo strojnu obradu
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u rol-automatima, moralo se promjeniti i karakteristike rendgen filmova
da bi mogli izdrzati uvjete pojacanih i povecéanih »naprezanja« kod ove
vrste strojne obrade. Fotokemika je u tu svrhu u 1970. g. zapocela sa pro-
izvodnjom specijalnih medicinskih rendgen filmova Sanix 210 (za strojnu
obradu u rol-automatima kroz cca 7 min, te za rol-automate kroz cca
3,5 min = 210 sek) i Sanix 90 (posebno za rol-automate kroz 90 sek).

Ta su oba tipa rendgen filmova (Sanix 210 i Sanix 90) tako podeSeni po
svojim svojstvima da ih se moze takoder normalno obradivati i ru¢no kla-
siénim nad¢inom u tamnim komorama, u obi¢ajenim klasiénim razvija¢ima
i fiksirima, dakle bez rol-automata.

Medutim, radiolozi koji imaju na raspolaganju odgovarajuce tipove
rol-automata za obradu kroz 7 odnosno 3,5 min, mogu u sklopu sa odgo-
varajuc¢im specialnim kupkama upotrebljavati za taj nadin strojne obrade
rendgen film Sanix 210.

Kod strojne obrade u tipovima rol-automata za obradu kroz 90 sek, ne
mozZe se upotrijebiti rendgen film Sanix 210, nego se mora izri¢ito raditi sa
rendgen filmom Sanix 90, a u sklopu sa odgovarajuéim specialnim kup-
kama.

Ovim je prikazom saZeto naveden konstantan rad Fotokemike da daje
na raspolaganje radiolozima suvremene kvalitetne rendgen filmove i kup-
ke za obradu, koji bi po svojim svojstvima bili podesni za ovo podruéje rada
medicinske dijagnostike.

Ovakav razvoj ne bi bio mogué da struénjaci Fotckemike u svom stal-
nom radu nisu imali aktivnu struénu podrsku i razumijevanje velikog broja
radiologa u raznim ustanovama Jugoslavije. Ovakova aktivna suradnja
kroz skoro 20 godina, od prvih laboratorijskih pokusnih rendgen papira i
filmova, pokusnih industrijskih proizvoda, te stalnog poboljSavanja svoj-
stava novih tipova rendgen filmova, omogucdila je stalni porast kvalitete
proizvedenih rendgen filmova. Niz primjedbi, mi§ljenja i prijedloga nasih
radiologa pridonijelo je uklanjanju mnogih poteskoca i postizanje sadas-
njeg stupnja kvalitete, na ¢emu se Fotokemika zahvaljuje svim struénja-
cima sa podruéja medicinske radiologije, koji su u tome dugogodi$njem
radu do sada saradivali, kao i onima koji ¢e i u buduce sudjelovati.

Jakobovié¢ Vladimir, dipl. ing. kemije, Fotokemika, Zagreb, Hondlova 2



SNIMAJTE KOLOROM | KORISTITE GA ZA RAZONODU
I STRUCNU DOKUMENTACHJU!

FK

COLOR FILM NM 19
NEGATIV MASK

ZA SLIKE U BOJI

smotani film 6 X 9

35 mm film (20 ekspozicija)

Razvijanje filma i dostava ukljuéeni u cijenu filma.

FOTOGRAFIJE U BOJI NA COLOR
FOTO-PAPIRU VELICINE

9 X 9i9X 12cm (samo sa FK color negativa)

FK

COLOR FILM RD 17 REVERSAL

ZA DIAPOZITIVE

35 mm (36 ekspozicija)

U cijenu filma ukljuéeno je razvijanje, uramljivanje i dostava u prakti¢noj
kutiji.

6 X 9cm

U cijenu filma ukljuéeno je razvijanje i dostava.

FOTOKEMIKA — ZAGREB



JEDNOSTAVNO DOZIRANJE
OPTIMALNI TERAPLISKI EFEKT
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1 drazeja: 150 mg karbokromen hidroklorida

selektivno dilatatorno djelovanje na Zile miokarda

poboljsana prokrvljenost miokarda

osigurava povedanu kolic¢inu kisika

normalizira mjenu tvari

uklanja subjektivne i objektivne simptome koronarne insuficijencije

Indikacije
razni oblici stenokardije
stanja poslije infarkta i anginozni bolovi nakon infarkta
svjezi infarkt i recidiv infarkta

" Oprema 30 drazeja

P L T V A



100 2% nasa

PROIZVODNJA OKSITETRACIKLINA
PROIZVODNI POSTUPAK PATENTOM ZASTICEN

godina
terapije
unasoj
zemiji

l'
o

za primjenufl u svim granama medicine

G4

Geomycin® |l oo For b I
Berrl}7(:'illR ; (S)K"Sl!l"l‘:"'ll‘:(ﬁ(;::lé;u!)s B kapsule, drazeje, sirup, kapi
GeOkOI"tOI’I@ : :)1}(3:)'1“:3}1:3‘?:(213: ACETAT | KePi 23 oko i uho, mast, spray
C;eox]istirlR : ?{:?;:i"l‘rl::ClKLlN vaginalne tablete
Adimicin’ . e kapsule, kapi

P L I V A

TVORNICA FARMACEUTSKIN | KEMISSKIM PROIIVODA IAGRES



RENDGEN FILM
ZA MEDICINSKA SNIMANJA

UPERVIDOX

FILM VISOKE OSJETLJIVOSTI, SITNOG ZRNA | VELIKOG
KONTRASTA NAMIJENJEN ZA RENDGENSKA SNIMANJA SA
FLUORESCENTNIM FOLIJAMA ZA POJACAVANIE.

SUPERVIDOX IMA FOTOGRAFSKU EMULZIJU S OBJE STRANE
PLAVE SIGURNOSNE PODLOGE, A VISOKA OSJETLJIVOST
OMOGUCAVA SNIMANJE UZ KRACE EKSPOZICIJE.

PROIZVODNJA PREMA UGOVORU O KOOPERACNI SA VEB
FOTOCHEMISCHE WERKE BERLIN

~FOTOKEMIKA® — ZAGREB




Trgovsko podjetje z larobatorijskim in

fotografskim materialom na debelo in drobno
Kemoseevis - fotomaterial
uvoz - izvoz

LJUBLJANA, Trg Revolucije 2

nudi po konkurenénih cenah in veliki izbiri:

APARATI, KEMIKALIJE, LABORATORIJSKA
STEKLOVINA, LABORATORIJSKI PORCELAN,
FILTER PAPIR, TERMOMETRI, AREOMETRI,
LABORATORIJSKA PLASTIKA IN OSTALI
LABORATORIJSKI MATERIAL

FOTOGRAFSKO BLAGO




ELEKTROMEDICINA

LIJUBLJANA, KOMENSKEGA 12

JUGOSLAVIJA

Tel.: hisna centrala 321 395, teh. sektor 310 762,
direktor 322 223

Telegram: Elektromedicina Ljubljana
Postni predal 245

Podjetje za izdelavo ter popravila domadih in tujih
elektromedicinskih aparatov in instrumentov —
Zastopanje inozemskih firm — Opravljanje
zastopniskih storitev

Proizvaja:

rentgen aparate s priborom in zaséito
aparate za fizioterapijo
aparate za laboratorije
aparate za dezinfekcijo in sterilizacijo

Vrsi servis, remont in montaze:

rentgen aparatur in vseh drugih medicinskih aparatov

Zastopamo na podrocju SFRJ:

francosko firmo Thomson Medical Telco
92 — St Cloud (Paris)

THOMSON ;.
TEltm

V.

ki proizvaja najmodernesje elektronske aparature
za zdravstvo:

- naprave za merjenje raznih parametrov pri
kontroli pacientov med operacijo pri
kateterizaciji srca in v drugih kriti¢nih trenutkih

— aparate sistema VIGIL za intenzivno nego
bolnika (tako imenovana elektronska medicinska
sestra)

— aparate sistema »CARDIOTOP« (sestav:
Kardioscop, Defibrilator in elektronski
kardiostimulator) za ozivljanje pacientov na
mestu prometne nesrede, pozara ipd.

Na Zeljo vam posiljamo prospekte in cenike,
dajemo navodila ter svetujemo pri nabavah
medicinskih aparatov

NASI STROKOVNJAKI SO VEDNO
PRIPRAVLIJENI SODELOVATI Z VAMI




Salpix®

NOVO rendgensko kontrastno sredstvo
za histero-salpingografiju

Ronpacon’

u razvoju modernog 350 370 440
N OVO rendgenskog
kontrastnog sredstva 280 Cerebral

optimalno podnosljiv
kontrastne snimke
visoki sadrzaj joda
brzo se injicira
nisko viskozan

Joduron’

dijodni kontrast u vodenoj otopini za 309/, 509/, 7009,
histerosalpingografiju i uretrografiju Joduron U-S

Propyliodon-Cilag’

prikazivanje supljina

€ CILAG-CHEMIE

Schaffhausen/ évajcarska
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MIXOBAR

je kontrastno sredstvo za radiolo$ku
dijagnostiku.

SASTAV:

100 ml suspenzije sadrzi
Barii sulfas 100 g
Corigentia i destil. voda od 100 ml

OSOBINE:

Stabilna homogena suspenzija barijum-sulfata
Viskoznost na 25 c oko 15 000 cps

Osigurava dijagnostiku visokog stepena zbog
savrsene slike koja se njime postize.

Izbjegava se loSa disperzija, vece &estice i
mjehuriéi zraka, koji prate sliku kod
koriscenja suvog barija.

Ne dolazi do sedimentiranja.

Ne mora da otstoji, niti da bubri, pa se postize
usSteda u vremenu.

Na Mixobar ne utile razli¢ita Ph sredina

Zeludca i crijeva.

CUVANJE:

Suspenziju treba ¢uvati od zamrzavanja.

PAKOVANIJE:

Plasti&na boca od 5 I.

Proizvodi: BOSNALIJEK — Sarajevo
u saradnji sa:

ASTRA — Sédertilje (Svedska)




RADIOLOGIA IUGOSLAVICA

Casopis za rendgendiagnostiku, radioterapiju, nuklearnu medicinu,
radiobiologiju, radiofiziku i zastitu od ionizantnog zracenja
Glasilo Udrzenja za radiologiju i nuklearnu medicinu SFRJ.

Izlazi Cetiri puta godisSnje
Pretplata za ustanove 100 din, za ostale 30 din

Izdavac

Uprava udruzenja za radiologiju i nuklearnu medicinu SFRJ
Adresa redakcije: Onkoloski institut, Ljubljana, Vrazov trg br. 4
Broj ¢ekovnog ra¢una: 501-8-249/1

SDK — sluzba druzbenega knjigovodstva — Ljubljana

Odgovorni urednik: prof. dr Dimitar Tevcev,
Institut za radiologiju i onkologiju Klini¢ka bolnica Skopje

Tiskarna Uc¢nih delavnic Zavoda za slusno in govorno prizadete
v Ljubljani



120 RENDGEN FILMOVA RAZVITI, FIKSIRATI, ISPRATI
I OSUSITI U ROKU OD JEDNOG SATA

To moZete lako postiéi rendgen apara-
razvijanje PENTACON EAR.
Ovaj automat, koji zahtijeva tek ne¥to

tom za

vise od 1/2 m? prostora stoji u osvet-
ljenoj prostoriji, a svi elementi za
rukovanje smijedteni su na prednjoj
plodi. Samo straznji dio, za ulaganije,
mora biti u tamnom prostoru. Redo-
slijed ulaganja je po Zelji tj. nije ovi-
san o veli&ini filma. Prednosti potpuno
automatske obrade vi¥e su nego olite:
veliki u&inak po satu, rukovanje od
strane jedne osobe, uvijek ujedna&eno

dobri
stora.

rezultati, potrebno malo pro-

Rendgen automat za razvijanje PENTA-
CON EAR za potpuno automatsku ob-
radu mehani¢ki &vrstih rendgen filmo-
va u listovima — maksimalna $irina
filma 432, minimalna duZina 100 mm
— automatsko zagrijevanje i regeneri-
ranje kupki — dovod vode potem ci-
jevnog priklju¢ka na kuéni vod — elek-
triéni priklju&ak 3 XX 380 V/50 HZ.
Nagradeno zlatnom medaljom na Leip-
zis$kom proljetnom sajmu.

PENTACON EAR

"1 6 pmmm O
bl KRB o Skeiro

e

PENTACON

Kombinat VEB PENTACON DRESDEN

NITMACKA DEMOKRATSKA REPUBLIKA

Generalni zastupnik za SFRJ: INTERIMPEX, Skopje, POB 204





