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SPLOSNA METODA ZA DOLOCANJE DOZE PRI RADIKALNI
RADIOTERAPIJI HODGKINOVE BOLEZNI NA TELEKOBALTU

M. Habig¢, A. Kmet

Izvle€ek: Razvili smo dozimetri¢no metodo, s pomoéjo katere mo-
remo doloditi dozo v vsaki toCki bolnika, ki se obseva na telekebaltu
z nepravilno oblikovanimi obsevalnimi polji. Prispevka primarne in
sekundarne dozne komponente smo obravnavali loceno. Uporabili smo
model efektivne aktivnosti in dolo¢ili parameter, ki ocenjuje vrednost
primarne dozne komponente za Theratron 80 in Gammatron I. Sekun-
darna dozna komponenta je dolocena s pomocjo funkcije »scatter —

air ratioc.

UDK 616-006.442-085.849.5(497.1)

Deskriptorji: Radioterapija, telekobalt, dozimetrija, nepravilno obliko-

vana polja, Hodgkinova belezen.
Radiol. Iugosl., 4: 285—291

Uvod. — Dolocanje doze v pacientih,
ki se obsevajo z velikimi, nepravilno ob-
likovanimi obsevalnimi polji, kot sta npr.
»mantle field« ter »inverted Y« pri radio-
terapiji Hodgkinove bolezni (15), je kom-
pleksen proces. Dozimetri¢ne metode obi-
¢ajno slonijo na aproksimacijah in meri-
tvah na fantomih (4). Vrednost taksnih
metod je omejena, saj so vezane na vrsto
obsevalnega aparata, na izbiro tock, kjer
Zelimo dolociti dozo, ter zavisijo tudi od
drugih parametrov, kot npr. od oblike
obsevalnega polja (14, §).

V tem delu nameravamo opisati splos-
no veljavno dozimetri¢no metodo, s po-
mocjo katere bo mozno doloditi dozo v
poljubno izbrani to¢ki vsakega posamez-
nega pacienta, v obsevanem ali zaSlite-
nem podroc¢ju, z natanénostjo, ki jo zah-
teva sodobna klini¢na dozimetrija (8, 2).
Metoda je uporabna v vsakodnevni kli-
ni¢ni praksi, obenem pa predstavlja ne-

kakSen primerjalni standard za verifika-
cijo uporabnosti aproksimativnih metod,
ki ga ni treba vel preverjati z eksperi-
menti.

Osnovna zamisel v tej metodi je loci-
tev doze na primarno in sekundarno ali
sipano komponento, tako kot je to opisal
Clarckson (1). V prvem primeru imamo
opraviti v glavnem z visokoenergijskimi
Zarki gama, ki imajo doloceno smer Sir-
jenja. Sekundarno dozno komponento pa
povzrocajo zarki zelo razli¢nih energij in
smeri. Zato je smiselno, da loceno dolo-
¢imo primarni in sekundarni prispevek
k dozi ter vrednosti na koncu seStejemo.

Dolo¢anje primarne dozne komponen-
te. — Problem doloCanja primarne dozne
komponente smo resili z modelom efektiv-
ne aktivnosti (17, 11, 13, 8). Predstavljaj-
mo si foton, ki izhaja iz to¢ke A v izvoru
(sl. 1) in se siplje v to¢ki B v ohisju
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Sl. 1: Dolodanje primarne dozne komponente z modelom efektivne aktivnosti

izvora ali kolimatorju tako, da prispeva
k dozi v tocki C, ki lezi izven obmocja
geometrijske polsence. Sklepamo lahko,
da izhaja ta foton iz to¢ke D na neskonc-
ni plos¢i aktivnosti, katere center O je
v centru pravega izvora. Porazdelitev ak-
tivnosti po tej plos¢i seveda ni enako-
merna. Najve¢ aktivnosti je v obmocju
pravega izvora, medtem ko aktivnost iz-
ven njega naglo pada ter predstavlja iz-
vor sipanih fotonov iz okolice izvora.

Osnovni problem je, kako najti ustre-
zen izraz, ki bo opisal efektivno porazde-
litev aktivnosti. Zaradi enostavnosti smo
za funkcijo efektivne porazdelitve aktiv-
nosti zahtevali rotacijsko simetri¢nost.
Obenem smo predpostavili, da »vidijo«
tocke na centralni osi ves izvor, kar je
razvidno iz sl. 1. Tocke izven centralne
osi prejmejo dozo, ki je sorazmerna z
mnozino aktivnosti, ki je vidna iz teh
toc¢k. Dozo v poljubno izbrani tocki ra-
¢unamo z integracijo funkcije efektivne
porazdelitve aktivnosti po podrocju, ki
je vidno iz tocke, kjer dolo€amo dozo
.

Za funkcijo efektivne porazdelitve ak-
tivnosti I(r) smo izbrali izraz:

I(r) = ——— e =
7'!3

pri ¢emer je § parameter, r pa spremen-
ljivka funkcije, kot je razvidno iz sl. 1.

Naslednji problem je doloditev para-
metra B. Ker je ta parameter odvisen od
geometrijskih obsevalnih pogojev in od
konstrukcijskih lastnosti glave obseval-
nega aparata, smo ga doio¢ili posredno,
z meritvijo primarne dozne komponente
v osi merjenja (sl. 2) na Theratronu 80
in Gammatronu I, pri razli¢nih obseval-
nih pogojih. Za merilni instrument smo
uporabili Carry Vibrating Read Electro-
meter skupaj z ionizacijsko celico doma-
Ce izdelave, notranjih dimenzij @ 2,7 mm
X 12mm (8, 9). V istih to¢kah, v katerih
smo dozo merili, smo jo tudi racunali z
modelom efektivne aktivnosti. Pri tem
smo za parameter $ jemali poljubne
vrednosti. Primerjali smo merjene in iz
racunane podatke o primarni porazdeli-
tvi doze ter z metodo najmanjsih kadra-
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Sl. 2: Skica meritve pri doloanju para-
metra B

tov dolodili najustreznejSe vrednosti za
parameter 8.

Z modelom efektivne aktivnosti dolo-
¢imo primarno dozno komponento rela-
tivno glede na primarno dozo na central-
ni osi. Ce hocemo dolociti absolutno
vrednost primarne doze. moramo uposSte-
vati e razdaljo med izvorom in tocko
kjer dozo dolocamo, dalje aktivnost iz-
vora, vpliv absorpcije v pacientu na pri-
marno dozno komponento ter faktor, ki
dolo¢a odvisnost primarne dozne kom-
ponente od velikosti zaslonke telekobalt-
nega aparata (4). )

Med drugim moramo poznati tudi
vstopne tocke Zarkov v pacienta. Ravno
komplicirana oblika pacienta pa vnasa v
izratun nove probleme. V nasi metodi
smo pacientovo povr$ino aproksimirali s
sistemom pritisnjenih ravnin (8). Vstop-
no to¢ko zarka v pacienta torej ponazo-
rimo s prebodom Zarka s pritisnjeno rav-
nino, ki je dololena za tocko Z; (sl. 3).
Ker je pritisnjena ravnina dolocena tako,
da uposteva poleg tocke Z;; tudi sosednih
osem tock in ker je kot med centralnim
Zarkom in zarkom skozi tocko racunanja

/
LY
4__X

N A

\

Sl. 3: Dolocanje tocke, kjer Zarek vstopa v
bolnika, s pomod¢jo pritisnjenih ravnin

T (xi, yj) majhen, je napaka, ki nastane
s tak$no aproksimacijo majhna.
hna.

Dolo¢anje sekundarne dozne kompo-
nente. — Sekundarno dozno komponento
ratunamo s pomodjo funkcije »Scatter-
air ratio« (6) ali kot jo krajse oznacuje-
mo — SAR. SAR je empiri¢na funkcija,
ki so jo za telekobalt leta 1966 uvedli
Gupta in sodelavci (7), kot:

SAR (r4, d) = TAR(rq, d) — e—t (d—d0)
pri ¢emer pomeni:

rd = radij okroglega obsevanega
polja v globini d

TAR (rqg, d) == »tissue-air ratio« za radij ra
in globino d (3)

do =0,5cm

w = linearni absorbcijski koefi-
cient za ozka polja. Meri-
tve so pokazale, da je
w = 0,0657 cm~! (7).

Funkcija SAR je empiri¢na in name-

njena izkljuéno za racunanje sipane doz-

ne komponente. Je neodvisna od razdalje

med izvorom in koZo (SSD), kot tudi od

konstrukcijskih lastnosti glave obseval-
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SL 4: Dolo¢anje popre¢ne vrednosti funkcije SAR

nega aparata. Pri dolocanju sekundarne
dozne komponente smo uporabili tabele
za funkcijo SAR, ki so jih objavili Gupta
et al. (7) ter Habi¢ et al. (12).

Podrobna analiza (5, 6) pokaze, da po-
trebujemo pri dolo¢anju sekundarne doz-
ne komponente v poljubno izbrani tocki
poprecno vrednost funkcije SAR, do kate-
re pridemo po postopkuy, ki je nakazan na
sl. 4. Ce zelimo doloc¢iti sekundarno doz-
no komponento v to¢ki T, moramo naj-
prej ugotoviti, koliko doprinese k sipani
dozi v tocki T volumski element Q, ki
je na sliki Srafiran. SeStejemo prispevke
vzdolz radija R in nato z integracijo
po sektorjih seStejemo Se prispevke po-
sameznih sektorjev. Pri tem pa, podobno
kot pri dolocanju primarne dozne kom-
ponente, dolo¢imo globino d v posamez-
nem volumskem elementu Q s pomocjo
pritisnjenih ravnin, ki ponazarjajo bol-
nikovo povrsino,

Rezultati. — 1. Na Theratronu 80 smo
za funkcijo I (r) poiskali tiste vrednosti
parametra 8, pri katerih je razlika med
izraCunano vrednostjo primarne dozne
komponente z modelom efektivne aktiv-
nosti in merjenimi podatki vedno manjsa
od 59, Tako dolocene vrednosti za pa-
rameter B smo narisali na sl. 5 ter z
metodo najmanjSih kvadratov dolocili
najustreznej$o kvadratno funkcijo, ki po-
daja funkcijsko zvezo med vrednostmi 8
ter kvocientom t = SDD/SAD. Ta kvadrat-
na funkcija ima enacbo:

B = (3,165 +1,052 t— 0,36) . 102 mm-2,

pri ¢emer je SDD razdalja med izvorom
in kolimatorjem obsevalnega aparata,
SAD pa je projekcija razdalje med izvo-
rom in tocko, kjer dozo doloamo, na
centralno os. ’

2. Meritve primarne dozne komponente
na Gammatronu I so pokazale, da funk-
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Sl. 5: Prikaz odvisnosti parametra f§ od para-
metra t. Krivulja ponazarja analiti¢ni zapis
odvisnosti $ od t za Thratron 80

cijska zveza med B ter SDD/SAD, izra-
Ccunana za Theratron 80, ne da ustreznih
rezultatov za Gammatron I, kar kaZe na
vpliv konstrukcijskih razlik med kolima-
torji na primarno dozno komponento.

Zakljucki. — Z opisano metodo more-
mo, kot smo Ze poudarili, doloc¢iti dozo
v poljubno izbrani tocki v pacientu, ki
se obseva na telekobaltu s poljubno obli-
kovanim poljem. Zanima nas, kolik$na
bo napaka.

Pri doloc¢anju primarne komponente
smo uporabili model efektivne aktivnosti.
Navedli smo Ze, da je maksimalna na-
paka 4+ 59,. Ta napaka pa se pojavlja
le na robu polja. Izven roba napaka hitro
pada proti 0. V sploSnem so torej po-
datki o dozi na robu za 59, manj tocni
od podatkov zunaj tega podrocja.

Pri dolocanju sekundarne komponente
pa smo uporabili ve¢ aproksimacij, ka-
terih vsaka zase je vir napak, in sicer:

1. napaka, ki nastane zaradi tega, ker
funkcija SAR ni doloc¢ena v idelanih oko-
lis¢inah;

2. napaka, ki nastane zato, ker je funk-
cija SAR definirana pri konstantni SSD.
Pri bolniku smo upostevali atenuacijo
primarnega zarka zaradi komplicirane
geometrije le ob primarni dozni kompo-
nenti, ob sekundarni pa ne;

3. pri doloanju sekundarne dozne
komponente je funkcija SAR doloCena v
vodnem fatomu tak$nih dimenzij, da so
rezultati enaki tistim, ki bi jih dobili v
neskoncno velikem fantomu. Ob uporabi
»mantle field« tehnike pa moramo upo-
Stevati efekt koncnih dimenzij sipalnega
medija vsaj v tak$nih regijah, kot sta
vrat in pazduha.

ad 1. Meritve funkcije SAR so izvedene
v divergentnem snopu s koncno polsen-
co. Funkcija je torej dolocena le aproksi-
mativno. Pri doloCanju sipane dozne
komponete z integracijo po sektorjih bi
vsled tega utegnilo priti do napake. Ana-
lizirali smo dozne porazdelitve v kvadrat-
nih poljih in jih primerjali z izodoznimi
krivuljami, ki jih je objavila I. A. E. A.
(16). Potrdimo lahko Cunnighamovo trdi-
tev (5), da so podatki za funkcijo SAR
dobri, saj so bile razlike med naSimi doz-
nimi porazdelitvami in tistimi, ki jih na-
vaja I. A. E. A., vedno manjse od 179,.

ad 2. Napako smo ocenili numeri¢no in
njena vrednost je tudi v najbolj neugod-
ni situaciji manjs$a od 19, Enake rezul-
tate so dobili tudi drugi avtorji (4).

ad 3. Napaka zaradi kon¢nih dimenzij
sipalnega medija se po mnenju ZdruZe-
nja amerisSkih fizikov v medicini giblje
od 0 do —29, (5), kar se ujema z na$imi
ocenami.

Pri dolocanju sekundarne dozne kom-
ponente je torej skupna napaka v naj-
neugodnej$i situaciji + 3 9.

Pri dolo¢anju bolnikove geometrije z
metodo pritisnjenih ravnin je napaka
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lahko poljubno majhna. VaZno je, da
smiselno izberemo podatke o obliki pa-
cienta (8), to je, da doloimo ¢im vecl
koordinat na pacientovi povrSini tam,
kjer se ta mocno spreminja (npr.: pre-
hod iz vratu v torax).

Nismo se dotaknili problema, ki se po-
javi, ¢e v obsevano polje zajamemo del
pljué. Doza je na podrodju plju¢ vecja
zaradi zmanjSane absorpcije. NaSa me-
toda bi sicer lahko upoS$tevala, da imajo
nekatera podrocja obsevanega medija
razliéno gostoto. S tem pa bi metoda iz-
gubila svojo Kklini¢no veljavo (8), saj bi
bilo tehni¢no povsem nemogoce dolociti
za vsako presecno ravnino podrocje pljuc
in njihovo gostoto. Postopek bi bil pre-
zamuden in dobljeni rezultati ne bi opra-
vi¢ili truda. Nasa metoda bo na podroc-
ju plju¢ dajala prenizke vrednosti. Dom-
nevamo, vendar nismo preverili, da bi
bilo rezultate mozno korigirati na podo-
ben nacin kot pri dolo¢anju doze v kva-
dratnih poljih.

1z tega izhaja, da je v vecini primerov
doza po opisani metodi dolocena do 39,
natanc¢no. Na robu polja doseze napaka
v najbolj neugodni situaciji 89, V pod-
roc¢ju plju€, ¢e so v obsevanem polju, je
doza izracunana prenizko.

Poleg tega, da je opisana metoda upo-
rabna pri radikalni radioterapiji Hodg-
kinove bolezni, jo moremo uporabiti tudi
pri drugih obsevalnih tehnikah, kjer ima-
mo opraviti z nepravilno oblikovanimi
obsevalnimi polji (npr. ca colli uteri —
»diamantno polje«). Sluzi lahko kot ru-
tinska klini¢éno dozimetricna metoda ali
pa kot primerjalni standard, in sicer pri
uvajanju aproksimativnih dozimetri¢nih
metod, ki ga ni treba vec verificirati z
meritvami.

Za reSevanje zamudnih racunskih ope-
racij je bil izdelan racunalni$ki program
(10), ki se ga posluzujemo na Onkolo-
S$kem inStitutu v Ljubljani. ObSirnejse
informacije v zvezi s tem programom
daje prvi avtor tega C¢lanka.

Summary

A method for dose determination at any
poitn of a patient treated by telecobalt with
irregularly shaped fields is developed. The
contribution of the primary and secondary
dose components are discussed separately.
The model of the effective activity was used.
We determined the parameter establishing
the contribution of the primary dose compo-
ment for Theratron 80 and Gamamtron I.
Scatter-air ratio was used for the secondary
dose component determination.
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KLINICNI CENTER LJUBLJANA, INSTITUT ZA RENTGENOLOGIJO

ODRAZ PATOLOGIJE PANKREASA NA LIENALNI VENI

Stropnik, J.

IzvicZek:

Avtor analizira prikaz linealne vene mna arterijskem spleno-

portogramu pri skupini 40 belnikov z operativno (22 primerov) in kli-
ni¢no (18 primerov) dokazanim obolenjem pankreasa. Rezultat analize

je naveden v zakljucku.

UDK 6166.149.4-073.75:61637(497.1)

Deskriptori:
portogram (arterijski).

Radiol. Iugosl. 4; 293—298, 1974

Uvod. — Vena lienalis poteka tesno ob
repu in korpusu pankreasa. Bolezni pan-
kreasa povzrocajo zato veckrat disloka-
cijo, impresijo in okluzijo vene. Pionirji
perkutane splencportografije (Abeatici in
Campi, 1952, Gvozdanovié, 1955, Anacker,
1957 in drugi) so to problematiko pred-
stavili Ze pred leti.

Proucdevanje lienalne vene pa je postalo
dostopnejse po uvedbi celiakalne arterio-
grafije in arterijske portografije (Odman,
1958, Boijsen in sod., 1963, Polard in sod.,
1964, in drugi). VarnejSa arterijska kate-
terizacijska tehnika in povezanost razpo-
znavanja pankreati¢nih obolenj v arterij-
ski in venozni fazi postavlja danes arte-
rijsko splenoportografijo na prvo mesto,
kot najprimernej$o metodo za prikazova-
nje lienalne vene.

Rentgenska diagnostika, pankreas vena lienalna, spleno-

Arterijska  splenoportografija  nam
omogoca prikazovanje in Studij spre-
memb na lienalni veni tudi pri tistih
primerih, ko zadene izvajanje perkutane
splenoportografije na tehni¢ne tezave,
npr. majhna, za punkcijo neugodno leze-
¢a vranica, lienalne ciste, lienalna trau-
ma in posttraumatske spremembe, infla-
matorna obolenja vranice in podobno.

Material. — Stanje lienalne vene smo
analizirali na celiakalnih angiogramih v
flebografski fazi pri 40 bolnikih z izra-
zito pankreati¢no patologijo, zbranih v
dveh skupinah.

Prvo skupino predstavlja 22 bolnikov,
pri katerih je Dbilo obolenje pankreasa
verificirano in lokalizirano pri operaciji
po naslednjih diagnozah:
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1. Pancreatitis (6 primerov)

a) razSirjen po vsem pankreasu
b) lokaliziran v repu in korpusu
c) lokaliziran v glavi

d) lokaliziran v korpusu

2. Pseudocystis pancreatis (8 primerov)

a) lokalizirana v glavi in v korpusu
b) lokalizirana v korpusu in v repu
c) lokalizirana v glavi

d) lokalizirana v korpusu

e) lokalizirana v repu

3. Pancreatitis necroticans (3 primeri)
a) razSirjen po vsem pankreasu
b) lokaliziran v glavi in v repu

4. Malignoma pancreatis (4 primeri)

a) razSirjen po vsem pankreasu
b) lokaliziran v glavi in v korpusu
c) lokaliziran v glavi

primeri
primer
primer

— (0

primer

primera
primera
primer
primer

N == NN

primer

2 primera
1 primer

1 primer
1 primer
2 primera

5. Klini¢no in angiografsko sum na tumor pancreatis — operativno

negativni izvid

1 primer

Skupaj

Druga skupina — 18 bolnikov — so kli-
ni¢no ugotovljeni primeri bolezni pankre-
asa z naslednjimi diagnozami:

Pancreatitis 11 primerov
Tu ad portam hepatitis 4 primeri
Diabetes — pancreatitis 2 primera
Tu corporis et caudae 1 primer

Skupaj 18 primerov

Rezultati. — Analiza oblike lienalne
vene in liena je dala naslednje podatke:

22 primerov

I. skupina: operativno verificirana obo-
lenja pankreasa

Lien

. . g

Vena lienalis . 3

Fad 3}

s} >

Qw Q

[ s}
normalna 8
kavdalno dislocirana 2
okludirana 1

nchomogeno

opacificirana 1

neprikazana 5 5

Skupaj 17 + 5 = 22 prim.
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II. skupina: kliniéno verificirana obo-

lenja pankreasa

Lien

. . =]

Vena lienalis 8

=i o

¥ >

oo o

o> o,

normalna 3 2

kavdalno dislocirana 3

akludirana 2
nehomogeno

opacificirana 2 2

neprikazana 1 3

Skupaj 6 + 12 = 18 prim.

Vrednotenje rezultatov. — Diagnostic-
no vrednotenje lienalne vene na arterij-
skem splenoportogramu pri obolenjih
pankreasa se opira na naslednje podatke:

1. Prikaz normalne lienalne vene.

Pri pravilni tehni¢ni izvedbi arterijske
splenoportografije se v ¢asu 6 do 10 se-
kund po vbrizganju kontrastnega sred-
stva dobro prikaze lienalna vena, kadar
je normalna.

K normalni sliki splenograma spada
tudi zmerna kontrastna opacifikacija ga-
stroepiploi¢ne vene in koronarne zZelod¢ne
vene. Moc¢nejSa kontrastna opacifikacija
omenjenih ven lahko Ze predstavlja zgod-
nji znak patolo§$kega procesa.

Normalna lienalna vena je bila pri prvi
skupini bolnikov prikazana v 8 primerih.
Pri vseh 8 primerih je bil patolo$ki pro-
ces pri operaciji ugotovljen predvsem v
glavi pankreasa. Operacija je tako potr-
dila Ze dolgo znano rentgensko diagno-
sti¢no pravilo, da bolezenski procesi, lo-
kalizirani v glavi pankreasa, ne prizade-
nejo lienalne vene.

2. Neprikazana lienalna vena.

V prvi skupini bolnikov je bilo 10 pri-
merov brez prikaza lienalne vene, lien pa
je bil intenzivno kontrastno opacificiran.

Operativne diagnoze so bile naslednje:

Pancreatitis capitis et corporis 1 prim.
Pancreatitis corporis et caudae 4 prim.
Pseudocystis corporis et caudae 2 prim.
Pseudocystis caudae 1 prim.
Ca pancreatis 2 prim.

Skupaj 10 prim.

Pri operaciji je bila ugotovljena trom-
boza ali kompresija lienalne vene zaradi
patoloSkega procesa v pankreasu. Pogoj
za pravilno vrednotenje izostanka opaci-
fikacije lienalne vene kot podatka za do-
kaz patologije je seveda pravilna tehnic-
na izvedba arterijske splenoportografije,
to je

a) uporaba dovoljne koli¢ine kontrast-
nega sredstva in

Sl. 1. Celiakalna arteriografija — venozna
faza: Okluzija linealne vene pri pankreatitisu
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b) slikovna serija, ki mora zajeti ob-
dobje vsaj 25 sekund po koncanem vbriz-
ganju kontrastnega sredstva.

3. Direktni prikaz okluzije lienalne
vene.
Intenzivnost kontrastne opacifikacije

linealne vene je pri arterijski splenopor-
tografiji obi¢ajno dovolj velika, da se pri-
kaze tudi direktno mesto okiuzije, kar je
dragocen podatek za lokalizacijo patolo-
$kega procesa (slika 1).

Lokalizacija okluzije je otezkoclena pri
patoloskih spremembah na veni Ze v lie-
nalnem hilusu in pri mo¢no razvitem ko-
lateralnem obtoku.

4. Dislokacija lienalne vene.

Potek lienalne vene mocno variira. Naj-
veckrat je dokaj ravna ali le lahno viju-
gava, v€asih pa tudi mocno vijugasta. Ob-

. <
V. STRAIGRT v aal DCWHWARD CCMVEX CULRVE
6 OF 50 CASES { '\ 3 OF B0 CASES

2. URNDULATED 7. UPWARD KNEE CURVE

10 0F 80 CASES g7~ 5ors cases o f

DOWNWARD KNEE CURVE

t OF 50 CASES /77"~

LIPS

Pty 9 UPHARD KNEE ANL CCWNWARD
P CONVEX CURVE
7 OF ov CASESO & \
1 \ 2 0F & CABES F ™
§ 1 I‘ \
) \
’ 4 Y
EXad N
A
\
5. UPWARD CCHVEX CURVE 10.  GOWNWARD KMEE AND UPWARC

CONVEX CURVE
1 CF 50 CASES

6 Gf 50 CASES -

Sl. 2. Variante poteka linealne vene po Do-
ehner-ju (1955)

Sl. 3. Abdominalna aortografija — venozna

faza: Kranialno konveksni lok v poteku lie-

nalne vene ob normalnem zgornjem polu
leve ledvice

like poteka sta raziskovala Doehner in
Ruzi¢ka s sod. (1955) ter prikazala na-
slednje oblike kot normo (slika 2). Pri
naSem materialu v kranialno konveksnem
loku ali oglu potekajoca lienalna vena ni
v nobenem primeru bila povezana z eks-
panzivnim procesom v abdomnu. Kra-
nialno konveksni lok lienalne vene opa-
zujemo cesto pri poteku lienalne vene
tesno ob kranialnem polu leve ledvice,
kar se dobro vidi na normalnem abdomi-
nalnem aortogramu v venozni fazi (sli-
ka 3).

Ingemar Bergstrand (1971) trdi, da so
normalne variacije poteka lienalne vene
tako Stevilne, da po obliki njenega po-
teka ni mogoce sklepati na ekspanzivni
proces v okolici. Na osnovi 2 primerov
kavdalne dislokacije v I. operativno ve-
rificirani skupini na$ih bolnikov pa sma-
tram, da je izrazito kavdalno uslocenje
lienalne vene le mozno vrednotiti kot pa-
toloSko dislokacijo in sicer kot znak eks-
panzije v repu pankreasa (slika 4 a, 4 b).
Operacija je odkrila obakrat pseudocisto
pankreasa, omejeno v prvem primeru
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Sl. 4 A. Selektivna lienalna arteriografija —

venozna faza: V loku kavdalno dislocirana

vena pri op. diagnozi pseudocystis caudae
pancreatis

Siika 4 B. Skica flebograma

predvsem na rep, pri drugem pa na rep
in korpus pankreasa.

5. Prikaz kolateral.

Kolaterale pri okluziji lienalne vene je
mozno prikazati tudi z arterijsko spleno-
portografijo. Obicajno so kolaterale bolj
slabo naznacene, kadar se kontrastno
sredstvo preveC razred¢i pri mocno raz-
vitem kolateralnem obtoku. Pri dovoljni
koli¢ini kontrastnega sredstva pa se pri-
kaZe kolateralni obtok prav nazorno.

Kadar z arterijskim splenoportogra-
mom ne uspe dovolj to¢no prikazati lie-
nalne vene, daje prikaz arterijske in pa-
renhimske lienalne faze dobro osnovo za
kasnejso perkutano splenoportografijo, ki
je na ta nacin tehni¢no bistveno olajSana.

6. Tumor lienis in izbira vrst angiograf-
ske preiskave za prikaz lienalne vene.

Pri povecanem lienu, ki predstavlja si-
cer tehni¢no ugodno situacijo za prikaz
lienalne vene s perkutano splenoporto-
grafijo, je po danaSnji koncepciji glede
na vrstni red preiskav tudi potrebno izvr-
§iti najprej arterijsko splenoportografijo,
ker daje StevilnejSe podatke o vzrokih
povecanja liena kakor pa- sama perku-
tana splenoportografija.

Zakljucelk. — 1. Angiografski prikaz lie-
nalne vene daje pri obolenjih pankreasa
pomemben podatek o naravi in lokaliza-
ciji ter obseZnosti procesa.

2. Diagnosti¢na vrednost angiografske-
ga prikaza lienalne vene se bistveno po-
veCa s prikazom lienalnega arteriograma
in lienalne parenhimske faze, to je z arte-
rijsko splenoportografijo.

3. Pri dokazani patologiji pankreasa
nakazuje normalna lienalna vena lokacijo
procesa predvsem v glavi pankreasa.

4. Kaudalno dislokacijo je kljub izred-
ni variabilnosti poteka lienalne vene v
dolocenih primerih mozno diagnosti¢no
ovrednotiti kot patolo$ki znak za lokali-
zacijo ekspanzivnega procesa v repu pan-
kreasa.
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5. Izostanek opacifikacije lienalne vene
pri pravilni tehniéni izvedbi preiskave je
Ze zanesljiv bolezenski znak. V odnosu na
patologijo pankreasa je to sicer indirekt-
ni znak, ki pa lahko v povezavi z analizo
lienalnega arteriograma bistveno pripo-
more k eksaktni diagnozi.

6. Izpopolnjena selektivna lienalna arte-
rijska kateterizacijska in angiografska
tehnika lahko v vedini primerov nadome-
sti perkutano splenoportografijo. Perku-
tana splenoportografija ostaja tako rezer-
virana le za posebne primere.

Angiografski prikaz lienalne vene dobi-
va v taki povezavi preiskave vse vedji
pomen pri diagnostiki obolenj pankreasa.

Summary

An analysis of arterial splenoportograms
in a group of 40 patients with diseases of the
pancreas is presented. Pathology was proved
either operatively (22 cases) or clinically (18
cases). The following concluscions were
made:

1. Angiographic analysis of the splenic vein
represents an important source of informa-
tion in the pathology of the pancreas, con-
cerning the nature and the localization of the
disease.

2. Tts diagnostic value may be enhanced
with the visualisation of the splenic artery
and of the splenic parenchyma as is achieved
by arterial splenoportography.

3. In cases of proved pathology, normal
angiographic appearence of the lienal vein
indicates the localization of the process pre-
dominantly in the head and body of the pan-
creas.

4. In spite of variability in the course of
the splenic vein, its caudal dislocation could
be interpreted as a pathological sign, indi-
cating an expansive lesion in the tail of pan-
creas.

5. Nonopacification of the lieral vein —
technical errors excluded — should be inter-
preted as a reliable sign of pathology. In
relation to the pathology of the pancreas, this
is per se an indirect sign, but together with
the lieral arteriography it can essentially elu-
cidate the diagnosis.

6. Improved techniques of selective splenic
arterial catheterisation with simultaneous
pharmacoangiography can replace the percu-
taneous splenoportography in the majority
of cases.
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Sazetak: 1. Prikaz duktusa toracikusa pomocu retrogradnog injiciranja
kontrasta u sam duktus nalazi se jo§ u eksperimentalnoj fazi i jo$

nije uveden rutinski u kliniku.

2. Imndirektan prikaz duktusa toraciklusa ima preoperativino kao i
postoperativno vrednost za dokaz da 1li je operativno leCenje po-
mocu duktovenozne anastomoze uop$te mogude i posle operativnog
zahvata kao dokaz da novo stvorena duktovenozna anastomoza funk-

cionise.
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Deskriptori: Rentgen diagnostika,
rektna.

Radiol. Iugosl., 4; 299—301, 1974

Uvod. — Limfati¢ni sistem igra sve vaz-
niju ulogu u klinici i eksperimentu. Pro-
ucavaju se njegova dinamika, biologija i
morfologija.

Ductus toracikus mozZemo prikazati po-
mocu direktne! ili indirektne2 duktogra-
fije. Na indirektan ga nadin prikazujemo
izvodjenjem limfografije donjeg ekstre-
miteta, na direktan nacdin medjutim mo-
Zzemo duktus toracikus prikazati putem
kanulacije i retrogradnog injiciranja kon-
trasta u sam duktus.

Za kliniku je indirektan prikaz duktusa
toracikusa vaZan pre izvodjenja duktove-
nozne anastomoze na vratu.? Pomodu in-
direktnog prikaza duktusa odredimo i vi-
dimo naime promer duktusa i time
saznamo da li je operativno lelenje po-
mocéu dukto-venozne anastomoze uopSte
moguce. Kao §to je poznato, indikacije
za ovu anastomozu jesu refraktorni asci-
tes kod dekompenzirane ciroze jetre sa
portalnom hipertenzijom.

2%

duktus toracikus, duktografija (di-

Prikaz duktusa toracikusa pomocdu ka-
nulacije i retrogradnog injiciranja kon-
trasta u sam duktus danas nalazi se jo$
u eksperimentalnoj fazi i jo$ nije rutinski
uveden u kliniku.

Materijal i metode. — Kod 10 bolesnika
izvrsili smo rendgenolos8ki prikaz duktusa
toracikusa pomocu kanulacije i retrograd-
nog injiciranja u sam duktus. UStrcali
smo do 5ml lipiodola UF pomocu Riitti-
mannove aparature. Indikacija za kanu-
laciju duktusa bila nam je studija toka
limfe i pojava malignih ¢éelija u duktusu.
Svi kanulirani bolesnici imali su maligno
karcinomsko obolenje u probavnom trak-
tu. Komplikacija nakon kanulacije duk-
tusa i posle rendgenoloskog prikaza istog
nismo imali. Direktna duktografija izve-
dena je po prvi puta u Japanu. Kod nas
smo je izveli prvi put u godini 1967. Svi
bolesnici su nakon pretrage bili bez ikak-
vih tegoba. Po zavrSenoj duktografiji osta-
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vili smo da se kontrast delomi¢no ispra-
zni kroz kanilu, koja je zatim ligirana za
24 Casa a posle toga izvuéena je iz duk-
tusa toracikusa.

Prikazivanje duktusa toracikusa na in-
direktan nacin vedinom je uzgredni nalaz
kod limfografije donjih ekstremiteta. Za
kliniku je indirektan prikaz vazan za pri-
kaz duktusa pre izvodjenja dukto-venozne
anastomoze na vratu zbog ocene njegovog
promera. Izvrsili smo Sest takvih pretra-
ga. Tehnika limfografije donjih ekstremi-
teta poznata je, samo da je bilo upotreb-
ljeno ne$to viSe kontrasta Lipiodola UF,
¢ak i do 8 ml na jednu nogu.

Kod obe pretrage posmatrali smo na-
predovanje kontrasta na TV monitoru i
na taj nacin pratili smo dinamiku kreta-
nja kontrasta i na$li pravi trenutak za
rendgensko slikanje i radiografsku doku-
mentaciju.

Rezultati. — Metodom direktne dukto-
grafije pomocu kanulacije duktusa tora-
cikusa i retrogradnim injiciranjem kon-
trasta uvek smo dobili jasne slike,
pomodu kojih je prikazan duktus do vi-
sine 8. torakalnog kraljeSka. Punjenje do
45ml kontrasta bolesnici su podnosili
bez tegoba. Kod daljeg injiciranja i kod
vede koli¢ine kontrasta medjutim nastu-
paju retrosternalni bolovi. Promer duk-
tusa iznosi normalno 5 do 8 mm, vecdinom
se dobro vide i zalisci i pojava t. zv. »oto-
¢ica«. Vedinom takodjer nastupa »back-
flow« u limfne zile vrata. Pojava »back-
flowa« u limfne zile pluéda nije prime-
¢ena.

Ovom pretragom ustanovljeno je da
duktus moze svoj kalibar povedati naj-
viSe 4 puta, a nikako viSe. Rupture nisu
zapaZzene ni u jednom slucaju. Opisane
promene prikazane su na rendgenskim
snimcima. (Slika br. 11 2).

Vrlo su zanimiva dinamicka osmatranja
punjenja duktusa ispred njegovog ulaza
u venozni sistem, kod prikazivanja na in-
direktan nacin. Pojedinac¢ne kapi kontra-
sta sakupljaju se u sve veée otoke kon-

Lukié, F., G. Klanjscek, J. Lavric

Sl 1.: retrogradna duktografija i »back-flow«
u vratne limfne Zile (4 ml Lipiodola UF)

Sl. 2.: retrogradna duktografija (4,5ml Lipi-
odola UF)
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Sl. 3.: prikaz duktusa toracikusa putem in-
direktne nozne limfografije kod bolesnika sa
dekompenziranom cirozom jetre i ascitesom

trasta sve do promera 8 mm, a zatim se
¢itava ova koli¢ina kontrasta brzo ispra-
zni u venu. (Slika br. 3).

Kao ve¢ pomenuto u uvodu ove pre-
trage izvrSili smo kod bolesnika sa de-
kompenziranom jetrenom cirozom s asci-
tesom kao preoperativnu pretragu. Izgleda
da postoji ispred ulaza duktusa, a naro-
¢ito kod ciroticara ampularno proSirenje
samog duktusa, $to dosada nismo pro-
na$li u literaturi. Na slici 3 vidimo pu-
njenje duktusa kontrastom u njegovom
prevenoznom, ampularnom delu.

Diskusija. — Obadve pretrage jedno-
stavne su i nije ih teS$ko izvesti. Topo-
grafske promene poloZaja i toka duktusa
vstanovljene prilikom direktne duktogra-
fije, mogu biti od pomoci kod ocene tu-
mora gornjeg medijastinuma. Indikacija
za kanulaciju uvek nam je bila studija
limfe, a duktografiju izvrsili smo kao do-
datnu pretragu. I ako se pretraga danas

jo$ nalazi u eksperimentalnoj fazi, vero-
vatno ¢e u budude biti uvedena u klinic¢ki
rad.

Kod prikazivanja duktusa na indirektan
nacin (limfografije noge) bili su prigovori
zbog mogucnosti mikroembolizma pluca
od uljanog kontrasta. Ova embolija me-
djutim prema naSem iskustvu na Onko-
lo§kom institutu u Ljubljani kod viSe od
1500 limfografija ne nastupa u ozbiljnom
ili opasnom obliku, dakako pod uslovom
da su pluca zdrava i da nema kontraindi-
kacija.

Pretraga ima preoperativnu kao i post-
operativnu vrednost kao dokaz da novo
operativno stvorena dukto-venozna ana-
stomoza funkcioniSe.

Summary

1. Retrograde ductography with Lipiodol
UF is still an experimental examination.

2. Indirect presentation in the cases of
ductovenous anastomosis of the thoracic
duct has a preoperative and postoperative
value. In the preoperative period the exami-
nation demonstrates to the surgeon the dia-
meter of the thoracic duct in the postope-
rative period however the examination con-
firms the funotional effectivnes of the mew
performed ducto-venous anastomosis in the
neck region.
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KLINICNI CENTER LJUBLJANA, INSTITUT ZA RENTGENOLOGIJO

REDKA ANOMALIJA CEREBRALNEGA OZILJA

Cerk, M.

Povzetek: Opisan je primer angiografsko diagnosticirane aplazije, oz.
agenezije desne arterije karotis interne pri 61 letih starem bolniku.

UDK 616.133.33-007.1(497.1)

Deskriptori: Rentgenska diagnostika, ozilje cerebralno, angiografija, ar-
terija karotis interna, anomalija, primer.

Radiol. Iugosl., 4; 303—305, 1974

Uvod. — Mozgani so organ, ki potre-
buje za svoje nemoteno delovanje veliko
kisika. Preskrbo s kisikom zagotavlja raz-
poreditev moZzganskega arterialnega ozi-
lja, ki je za primer motenj v tem oZilju
med seboj bogato povezano tudi z anasto-
mozami. Med tem, ko so moznosti nado-
me$c€anja mozZganskih arterij, Ce le-te iz-
izpadajo v kasnejSem Zivljenju, precej
pogoste in dobro znane, se v praksi le
redkeje srecamo z izpadom moZganskih
arterij v njihovem zgodnjem razvojnem
obdobju. Tako je med drugim lahko mo-
ten razvoj arterije karotis interne. Ta
zila zavzema pri ¢loveku pomembno me-
sto pri preskrbovanju mozZganov z arte-
rijsko krvjo in je mozZnost kolateralne
cirkulacije pri trombozah te arterije to-
lik8na, da lahko povsem nadomesti ta iz-
pad in bolnik nima nikakih motenj. Isto
velja tudi za dokaj redke prirojene izpade
arterije karotis interne. Prirojene anoma-
lije arterije karotis interne so:

1. Aplasia oz. agenesia, ki ju v medicin-
ski literaturi opisujejo skupaj. Pri agene-
ziji se arterija embrioloS§ko ne razvije in
je povsem odsotna, pri aplazijah pa naj-
demo del te arterije. To stanje se lahko
kaze v popolni odsotnosti ene ali obeh
arterij karotis intern, ali odsotnost arte-
rije karotis interne in eksterne, lahko pa
je arterija karotis interna fibrozen trak z
ozko svetlino ali pa brez nje. Opisane so
tudi aplazije, ki zavzemajo samo posa-
mezne dele arterije karotis interne, npr.
samo njen distalni, oz. samo njen proksi-
malni del. O tem, ali gre za agenezijo ali
pa za aplazijo, nas poudi predvsem ope-
racija ali avtopsija, oz. aortografija, ki
nam pri aplaziji pokaze krn iztopisca.

2. Hipoplazije arterije karotis interne
so pogostnejSe. Navadno je ozka arterija
v celotnem poteku in koncéa z arterijo
oftalmiko, oz. arterijo cerebri anterior.

Vse te razvojne anomalije arterije karo-
tis interne so opisane pri odraslih, ki so
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ziveli brez vsakih znakov insuficience cir-
kulacije v ozilju, ki ga oskrbuje arterija
karotis interna. To je dokaz, da so tudi v
razvojni dobi cerebralnega oZilja moZnosti
za uspesno nadomes$canje arterij, ki se
razvijejo nepopolno, ali pa se sploh ne
razvijejo. Pri izpadu arterije karotis in-
terne loé¢imo po Lie-ju dve vrsti kolate-
ralne cirkulacije skozi Willisijev obro¢:

1. Arterija cerebri anterior na prizadeti
strani se polni skozi arterijo communi-
cans anterior iz normalno razvite arterije
karotis interne z nasprotne strani, arte-
rija cerebri medija pa se polni iz arterije
bazilaris skozi arterijo communicans post-
erior. Taka kolateralna cirkulacija se raz-
vije v zgodnji embrionalni cobi, to je tako
imenovani »foetalni tip« kolateralne cir-
kulacije.

2. Druga oblika kolateralne cirkulacije
pa je taka, kot jo obicajno sreCamo pri
trambozah arterije karotis interne. Arte-
rija cerebri anterior in medija na priza-
deti strani se polnita iz zdrave strani sko-
zi arterijo communicans anterior. To je
tako imenovana »zrela oblika« kolateralne
cirkulacije, ki se je morala razviti potem,
ko je bil cirkulus Willisii Ze formiran,
to je ko je embrio dolg 24 mm.

Prvi je opisal aplazijo arterije karotis
interne Tode leta 1787. Peugnet je leta
1876 opisal primer, pri katerem je bila
odsotna desna arterija karotis interna,
obe arteriji cerebri anterior je oskrbova-
la leva arterija karotis interna, desna ar-
terija cerebri medija pa je dobivala kri
iz bazilarne arterije skozi arterijo com-
municans posterior. Verbiest pa je leta
1954 prvi prikazal to anomalijo z angio-
grafijo. Do leta 1966 pa je bilo opisanih
vsega Sest angiografsko obdelanih prime-
rov te vrste. Pri nekaterih opisanih pri-
merih je odsotnost arterije karotis inter-
ne zdruZena Se z drugimi Zilnimi anomali-
jami, kot so npr. sakularne aneurizme.

Opis primera. — K. A, 61 let star, ki
razen 10 let trajajo¢ih astmati¢nih teZav
ni bil nikoli bolan, je bil sprejet na kli-

Sl. 1.: Levostranska vertebralis angiografija
v AP projekciji. Leva arterija cerebri poste-
rior se odcepi od arterije bazilaris znatno
nizje kot normalno, distalni del arterije bazi-
laris pa se cepi v desno arterijo cerebri po-
sterior in v moc¢no navspred potekajoco arte-
rijo, katere proksimalni del najbrze ustreza
arteriji communicans posterior in se nada-
ljuje v desno arterijo cerebri medijo.

Sl. 2.: Levostranska vertebralis angiografija
v stranski projekciji



Sl. 3.: Levostranska karotis angiografija v AP
projekciji. Pri angiografiji leve arterije ka-
rotis sta se polnili normalna arterija cerebri
medija in arterija cerebri anterior na levi
strani, razen tega pa Se skozi arterijo commu-
nicans anterior desna arterija perikaloza.

niko zaradi glavobolov, ki jih je imel ob-
¢asno zadnje dve leti. Stirinajst dni pred
sprejemom je postal omoticen, glavoboli
so se stopnjevali, bruhal je, pri hoji ga je
zanaSalo na levo, postal je zmeden. Pri
nevrolo$ki preiskavi je bil ugotovljen psi-
hoorganski sindrom, disdiadohokineza
desnice, Sirokotirna hoja in padanje na-
vzad pri Rombergu. Po dvanajstih dnevih
hospitalizacije se ie stanje mocno poslab-
galo in je bil na zahtevo svojcev odpuscen,
predno so bile izvrSene vse potrebne pre-
iskave. Ker pri PEG nismo uspeli prika-
zati IV. ventrikla in je bila stisnjena ci-
sterna pontis, pri sicer normalni PEG,
smo napravili levostransko vertebralis an-
giografijo.

Na vratu nismo tipali niti pulza desne
arterije karotis, niti kaksne rezistence po-
dobne trombozirani arteriji, zato smo na-
pravili levostransko karotis angiografijo.
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Zakljucek. — Razvoj tako imenovane
»foetalne oblike« kolateralne cirkulacije
nam daje misliti, da gre pri nasem bol-
niku za aplazijo, odnosno za agenezijo
desne arterije karotis interne, ¢eprav ni-
smo te uspeli direktno dokazati z aorto-
grafijo, ali z operativnim posegom, oz. z
avtopsijo, odnosno s prikazom kostnega
kanala arterije karotis, je »foetalni tip«
kolateralne cirkulacije po nasem mnenju
zadosten dokaz.

Summary

A case of angiographic verified aplasia
respectively agensia of the right carotid
artery in a 61 year old patient is descriebed.
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INSTITUT ZA RENTGENOLOGIJU KLINICKE BOLNICE GRADA
BEOGRADA

ANGIOGRAFSKA ISPITIVANJA I KATETERIZACIJE SRCA
SA STANOVISTA PROFESIONALNE RADIOLOSKE ZASTITE I
RIZIKA. — NEPOGODNOST SISTEMA ANGIOGRAFSKOG URE-

DJAJA SA ZRACNIKOM IZNAD BOLESNIKA

Ojdani¢, Z.

Sadrzaj: U ovom se radu poredjuju vrednosti doza na kritiénim taé-
kama otkrivenih delova tela personala prilikom angiografskih pregleda
vrSenih pri istim uslovima merenja i rada na angiografskim uredja-
jima sa zra¢nikom iznad i sa zra¢nikom ispod bolesnika. Rezultati
pokazuju da postoje velike razlike izmerenih vrednosti. Ove razlike
se zasnivaju na fizickogeometrijskim svojstvima i suprotnostima zraé-
nih sfera u kojima se obavljaju pregledi. Primljene doze kod uredjaja
sa zra¢nikom ispod bolesnika su na otkrivenim delovima tela osobja
vrlo nizke, konstantne za vrstu pregleda i srazmerne sa duzinom vre-
mena TV-radioskopije. Kod sistema gde je zrac¢nik angiografskog ure-
djaja postavljen iznad bolesnika, primljene doze na istim tackama
merenja su na granicama MDD ili ih prelaze. Zbog toga avtori pre-
poruéuju poduzimanje mera koje bi spredile mogudéa profesijonalna
oStedenja pri angiografskim pregledima sa nepogodnim uredjajima u

10 ustanova SR Srbije.
UDK 616.12-089.819.1:614.876(497.1)

Deskriptori: Rentgen diagnostika, angiografija, kateterizacija srca, za-
Stita od zracenja, profesionalna izloZenost.

Radiol. Tugosl., 4; 307—313, 1974

Uvod. — Danas je razvoj radiobiologije
dostigao takav stupanj, da je suStina oSte-
éenja izazvanih dejstvom jonizujudeg zra-
¢enja, uspe$no protumacena promenama
na makromolekulama jedra celije (4, 3),
¢ime je zaStita dobila egzaktan teorijski
osnov. U pocletku, povezanost radiobiolo-
Skih saznanja sa prakti¢nim merama za-
Stite karakteriSe empirija, a kasnije sa-
znanja koja se temelje na istrazivanjima
u okviru morfoloskih i kvantitativnih pro-
mena u korelaciji sa koli¢inom i vrstom
absorbovane zraéne energije (15). Sama
susStina morfoloSkih oStedenja i poreme-
éaji funkcija celije i organizma u celini,
ostaju dugo nerasvetljeni i njih obradjuju
mnogobrojne hipoteze sa relativno zado-
voljavajuéim uspehom (8, 11, 15). Sa sa-
dasnjih stanovista, radiobioloska oStece-
nja u Sirem smislu reci, svode se na oSte-
¢enje makromolekula nukleinskih kiseli-
na sa daljim posledicama na sloZene i

povezane fizicko-hemijske sisteme i kraj-
njim odrazom na Zivot, deljenje, nasledje,
metabolizam i funkcije delije (3, 4). U
prelomnom periodu, oko 1960. godine,
empiriju, radiobiolosku morfologiju i hi-
poteze, nadgradjuju i dopunjuju egzakino
proucene i potvrdjene ¢injenice o suStini
mehanizma oS$tecenja (4, 3). OSteden ma-
kromolekul nukleinske kiseline predstav-
lja pocletnu tadku odakle se zakonitim
i sloZenim mehanizmima oStecenje preno-
si na dalje hemijsko-fizicke strukture de-
lije (3, 4).

Po zavrSetku II. svetskog rata, nove
tehnoloSke tekovine otvorile su perspek-
tive Sirokih razmera i na polju rendgeno-
loskih ispitivanja i obogatile dijagnostiku
mnogobrojnim novim metodama. Katete-
rizacije srca, angiografska ispitivanja i
mogucénost intervencije u toku kateteri-
zacije, postale su rutinska praksa u mno-
gim centrima. U metodologiju i tehniku
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rendgenolo8kih ispitivanja uneti su mnogi
novi elementi vezani za neizbezno vecu iz-
lozenost osoblja i bolesnika dejstvu x-
zracenja (6), koje je i danas, u strukturi
ukupnog dodatnog zracenja na ¢oveka —
Sirokom primenom konvencionalnih i
uvodjenjem novih metoda — zastupljeno
sa preko 809, (1, 2, 11). I dok su do-
stignucda radiobiologije i srodnih discipli-
na razsvetlile suStinu mehanizama radio-
bioloSkih oStedenja, a zaStita u mnogim
zemljama ostvarila vidne rezultate i ozra-
¢ivanje ljudi smanjila ispod dopuStenog,
u nas se, u nekim oblastima odraZava ne-
sklad teorijskog znanja i prakse. Susre-
tanje sa novim problemima radioloSke
zaStite osoblja koje radi sa modernim
angiografskim uredjajima ukazuje, da
zaStita u ovoj oblasti nije dosledno spro-
vedena. U poslednjih nekoliko godina na
podrucju SR Srbije, u 10 ustanova osnov-
ni elementi modernih angiografskih ure-
djaja povezani su u sisteme, koji su sa
stanoviSta profesionalne zaStite krajnje
nepogodni.

Merenjem i uporedjivanjem primljenih
doza na kriti¢nim tackama otkrivenih de-
lova tela rendgenologa i asistenta pri iz-
vodjenju razli¢itih selektivnih angiogra-
fija i kateterizacija srca, trazen je krite-
rijum sa stanoviSta zaStite, za ocenu po-
godnosti angiografskih uredjaja koji mo-
gu da se postave u sisteme sa zrac¢nikom
ispod, ili sa zra¢nikom iznad bolesnika.
Cilj rada je da prema opSte usvojenim
normama ukaZe na nepogonost sistema
sa zracnikom iznad bolesnika, kao i na
potrebu preuzimanja mera za otklanjanje
nedostataka.

Metod i materijal. — Merenja su vrSe-
na u dve serije, tj. na sistemu kada je
uredjaj postavljen tako da se zrac¢nik na-
lazi ispod bolesnika, i obratno, kada je
zraénik postavljen iznad bolesnika.

Merenja se odnose na doze koje prima-
ju rendgenolog-operator i asistent, kao i
na duzinu vremena TV — radioskopije
potrebnog za uvodjenje vodic¢a i katetera

Slika 1: Moderni Simensov angiografski ure-
djaj sa zra¢nikom postavljenim ispod stola.
Elema-Schénander AOT-sistem u dve ravni

Slika 2: Isti uredjaj pri jednoj eksperimen-

talnoj kateterizaciji srca psa. Slike iz Rend-

genoloSkog odeljenja Instituta za klinicku i

eksperimentalnu hirurgiju Akademije nauka
CSSR — Prag, Kr¢
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Seldinger-ovom tehnikom, sondiranje od-
redjenog usdéa krvnog suda ili sréane Sup-
ljine, provere polozaja vrha katetera, za-
mene katetera, centriranja itd.

Primljene doze merene su integralnim
penkalo-dozimetrima Ei-Ni$, koji su isto-
vremeno stavljeni horizontalno na celo i
na gornju ivicu grudne kosti rendgeno-
loga i asistenta.

Prva serija merenja vrSena je na Rtg
— odeljenju Centralne armijske bolnice
u Pragu 1969. i 1970. godine na uredjaju
sa zra¢nikom ispod bolesnika (Sl. 1 i
sl. 2) i obuhvata ukupno 62 angio-
grafska pregleda i katerizacionih postu-
paka sa 103 merenja doza. U ovoj seriji
bilo je mogude merenje primljenih doza
penkalo-dozimetrom i na volarnoj strani
desnog rucnog zgloba zbog male brzine
doze u sferi iznad bolesnika.

U drugoj seriji primljene doze izme-
rene su u 23 angiografska pregleda. Ukup-
no je izvrSeno 79 merenja doza. Ova me-
renja su vrSena 1971. i 1972. godine na
angiografskom Rtg-uredjaju sa zra¢nikom
iznad bolesnika u Institutu za rendgeno-
logiju K. B. G. Beograda. Zbog velike
brzine doze u sferi iznad bolesnika, u
ovoj seriji nisu bila moguéa merenja do-
za na volarnoj strani ru¢nog zgloba.

U obe serije, angiografske preglede i
kateterizaciona ispitivanja, kao i mere-
nja doza vrSio je autor istim postupkom
iu tab. I. dao prikaz izmerenih vrednosti.
Vreme TV-radioskopije prikazano je upo-
redo sa vrednostima izmerenih doza i
dato je u granicama najceSée izmerenih
vrednosti. Pregledi sa ekstremno dugim
i kratkim vremenima TV-radioskopije, i
pri tom izmerene doze, nisu uzeti u obzir
i nisu uneti u tabelu. Njihov broj je mali
i izmerene vrednosti nemaju znacaj za
globalno razmatranje problema.

Fizicki uslovi prosvetljavanja u oba si-
stema reguliSu se automatski i kreéu se u
granicama od 80—110 KV i od 2—3,5 mA.
Za vreme serijskog snimanja osoblje je
van sfera zracenja.

Rezultati i diskusija. — Mada mere-
njem nije obuhvadena Sira topografska
izlozenost otkrivenih delova tela, vredno-
sti primljenih doza na najkriti¢nijim tac-
kama (€elo i gornja ivica grudne kosti)
ipak pokazuju karakteristicno ponaSanje
u obe serije merenja, $to omogucuje da
se prosudi pogodnost ili nedostatak jed-
nog, odn. drugog sistema postavljanja an-
giografskih uredjaja sa stanovista profe-
sionalne radioloSke zaStite i rizika.

Kod sistema u kome je zra¢nik postav-
ljen ispod bolesnika, izmerene doze su
veoma niskih vrednosti i upravo su sraz-
merne sa duzinom vremena TV-radiosko-
pije. Duzina vremena TV-radioskopije
kod ovakvog sistema ima ulogu presud-
nog ¢inioca koji uslovljava veli¢inu prim-
ljene doze. Upravo srazmerni odnosi vre-
me — doza uslovljeni su fizickim i geo-
metrijskim svojstvima u sferi rasutnog
i sekundarnog zracenja iznad bolesnika,
gde slab intenzitet ima izvesnu homoge-
nost i pravilno opada sa daljinom. Na
tackama merenja doze su minimalnih
vrednosti i prema vrsti pregleda kredu
se na ¢elu od 0 do 8 mr., na gornjoj ivici
grudne kosti od 0 do 10 mr. i na ruénom
zglobu do 30mr. U sferi zracenja iznad
bolesnika, polozaj i odnos pojedinih de-
lova tela rendgenologa nemaju znacajni
uticaj na veli¢ine primljenih doza. To po-
sebno ilustruje mala vrednost izmerene
doze na rucnom zglobu rendgenologa,
koji se nalazi najblize srediStu zracne
sfere, i koja, i prilikom najduzih ispiti-
vanja — kao $to je to kateriziranje des-
nog srca — ne prelazi vrednosti od 30 mr.

Velike razlike pokazuju rezultati dobi-
jeni merenjem doza na sistemu angio-
grafskog uredjaja sa zracnikom iznad
bolesnika. One se ogledaju u slededem:

1. Vrednosti su viSestruko vede od onih
koje su izmerene u prvoj seriji na istim
tatkama za iste vrste pregleda. Na celu
rendgenologa za selektivnu angiografiju
bubrega iznose 25 do 60mr. i vede su 8
do 20 puta, na gornjoj ivici grudne kosti
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iznose od 70 do 140 mr. i veée su 23 do
46 puta. Pri izvodjenju abdominalne aor-
tografije Seldinger-ovom tehnikom, rend-
genolog primi na ovom uredjaju u visini
oka od 10 do 45 mr., dok je doza na ovoj
tacki nemerljiva na angiografskom ure-
djaju sa zra¢nikom ispod bolesnika. Isto
vazi i za gornju ivicu grudne kosti, gde
primljena doza dostize vrednost i do
75mr. izmerene doze na celu i gornjoj
ivici grudne kosti asistenta sa prosecno
za 7090/, nize kod istih vrsta pregleda.

2. U ovoj seriji postoje varijacije vred-
nosti u Sirokim granicama za iste vrste
pregleda, premda vreme TV-radioskopije
ne pokazuje razlike koje bi odgovarale
vrednostima izmerenih doza. Ocigledno
je da ne postoji upravo srazmeran odnos
izmedju duZine vremena i vrednosti do-
za, ve¢ da vlada potpuna nepravilnost tih
odnosa. Visoke vrednosti i nejednakost
izmerenih doza nastaju cestim promena-
ma poloZzaja delova tela rendgenologa i
asistenta u toku rada prema primarno
zra¢nom snopu, jadim intenzitetom se-
kundarnog i rasutnog zracenja, i veéim
obimom zracne sfere. U njenom srediStu
dejstvuje konus primarnog zranog sno-
pa, o$tro ogranicenih od ostalog dela zra¢-
ne sfere. Skup svih pokreta u toku pre-
gleda i fizicko-geomertrijska svojstva
zracne sfere kod uredjaja sa zra¢nikom
iznad bolesnika predstavljaju presudne
¢inioce koji formiraju visoke vrednosti
doza. Prvi od njih je sasvim subjektivne
prirode i u uslovima raznovrsnih i sloZe-
nih angiografskih pregleda njegova kon-
trola i regulisanje na optimalni nivo nije
izvodljiva. I pri obazrivom radu dogadja-
ju se nekontrolisani »upadi« i pribliZzava-
nja delova tela primarnom snopu, $to
dovodi do ekstremnih skokova primljenih
doza. Ovo sa pravom namede pitanje da
li je takav profesionalni rizik dopuSten.
Za procenu rizika u obzir treba uzeti i
broj pregleda koje pojedinac izvrsi u jed-
noj godini, kao i racunicu ekonomske
eksploatacije ovih skupin uredjaja (13).

Ako se reSenje trazi u smanjenju broja
pregleda zbog visokih vrednosti primlje-
nih godi$njih doza, i ako se racuna sa
vrednostima koje je autor izmerio, onda
su dovoljne samo dve selektivne angio-
grafije nedeljno, pa da rendgenolog za go-
dinu dana prose¢no primi na celo 5r. i
gornju ivicu sternuma 10r. Iz tih raz-
loga angiografski Rtg-uredjaj sa zracni-
kom postavljenim iznad bolesnika poka-
zuje se nepogodnim.

Primedbi da integralni penkalo-dozime-
ter nije precizan instrument i da rezul-
tati merenja nisu pouzdani, moZe se upu-
titi prigovor da se ovim radom u prvom
redu ukazuje na motorne Cinjenice i eks-
cese koji dovode do znatnog ozracivanja
osoblja, kada se uporede rezultati mere-
nja pod istim uslovima na dva razli¢ita
sistema angiografskih uredjaja. Za iste
vrste pregleda razlike su ocigledne i kada
se ratuna sa 50 0, odstupanja od izmere-
nih vrednosti doza; u drugoj seriji mere-
nja (zracnik iznad bolesnika) njihove
vrednosti su visoke — na granici dopu-
Stenih ili je prelaze. Suprotno, u prvoj
seriji doze su vrlo niskih i konstantnih
vrednosti. U ovoj razlici odrazavaju se
fizicka i geometrijska svojstva zracnih
sfera dva razli¢ita sistema postavljanja
angiografskih uredjaja, od kojih je jedan
pogodan, a drugi krajnje nepogodan sa
stanoviSta profesionalne radioloSke za-
Stite.

Zakijucak. — Poredjenje vrednosti do-
za na kriticnim tac¢kama otkrivenih delo-
va tela rendenogloga i asistenta prilikom
razli¢itih angiografskih pregleda koji su
vrSeni pri istim uslovima merenja i rada
na sistemima- angiografskih uredjaja sa
zra¢nikom iznad i sa zra¢nikom ispod bo-
lesnika, ukazuju na velike razlike izme-
renih vrednosti.

Ove razlike se zasnivaju na fizi¢ko-geo-
metrijskim svojstvima i suprotnostima
zracnih sfera u kojima se obavljaju pre-
cledi.
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Zracnu sferu angiografskog rtg-uredjaja
sa zra¢nikom ispod bolesnika karakteriSe
slab intenzitet i relativna homogenost se-
kundarnog i rasutnog x-zracenja. Primlje-
ne doze na otkrivenim delovima tela
osoblja su niskih vrednosti (daleko ispod
granica MDD), gotovo su konstantne za
vrstu pregleda, i upravo su srazmerne sa
duzinom vremena TV-radioskopije. Naj-
izloZeniji delovi tela (rucni zglob) i pri
najduzim pregledima, kao Sto je katete-
rizacija desnog srca, ne prime viSe od
30mr. Sa stanoviSta profesionalne radio-
loske zaStite, postavljanje zra¢nika ispod
bolesnika je sasvim pogodan i bezbedan
sistem za rad.

Kod sistema gde je zracnik angiograf-
skog uredjaja postavljen iznad bolesnika,
zraCna sfera ima vedi intenzitet, nehomo-
genost i Sirinu, i u njenom srediStu de-
luje konus primarnog snopa. Primljene
doze na istim tackama merenja su na
granicama MDD ili ih prelaze (2, 12, 14).
Kod istih vrsta pregleda postoje velike
razlike. Duzina vremena TV-radioskopije
ne predstavlja bitan i jedini Cinilac sraz-
meran primljenoj dozi; veéi znacaj imaju
nekontrolisani, subjektivni ¢inioci u toku
rada, koji se ne mogu izbeci i ispraviti.
Kod ovog sistema merenja doza na S$a-
kama penkalo dozimetrom nisu moguca
zbog velike brzine doze, a izmerene vred-
nosti na Celu su i do 25 puta vece, a na
gornjoj ivioi grudne kosti do 50 puta vede
od vrednosti izmerenih na uredjaju sa
zra¢nikom ispod bolesnika. Iz ovih razlo-
ga rad sa angiografskim rtg-uredjajem,
u kome je zracnik postavljen iznad bo-
lesnika je krajnje nepogodan i rizican.

Ne postoje tehniCki i ekonomski razlozi
koji bi opravdali postavljanje zra¢nika iz-
nad bolesnika (13).

Intervencijom svih institucija radiolo-
Ske zaStite treba preduzeti mere koje bi
spredile mogudéa profesionalna ostecenja
pri angiografskim pregledima i kateteri-
zacijama srca sa nepogodnim uredjajima
u 10 ustanova SR Srbije. Zbog ozbiljnosti
problema ukazuje se potreba svestrani-

jeg razmatranja sa posebnom dozimetrij-
skom metodologijom, koju treba da raz-
rade sluzbe radiolos$ke zaStite. Postojece
angiografske rtg-uredjaje sa zracnikom
iznad bolesnika treba rekonstruisati i ne
dozvoliti postavljanje novonabavljenih u
nepogodan sistem.

Summary

The doses of radiation were determined in
professional personel during catheterisation
and angiographic procedures. The results
were compared in two types of angiographic
equipments: A. with the tube under the ca-
theretisation table, B, with an overhead tube.

Significant differences were found: in
systems with a tube under the catheterisation
table, the doses were relatively low, constant
in specific %nrocedures and proportional to the
duration of fluoroscopy.

In the systems with an overhead tube, on
the other hand, the radiation measured at the
same points, was at limits of permissible
doses or above.

The adequate measures are proposed to
prevent radiation injuries in professional per-
sonel, since there are 10 angiographic equip-
ments with an overhead tube installed in SR
Serbia.
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RADIOLOGICAL SIGNIFICANCE OF THE THYROID
GLAND CALCIFICATIONS

Us J., M. Auersperg, R. Golouh

Abstract: In order to differentiate benign from malignant lesion$ of
the thyroid gland, neck soft tissue roentgenography was performed in
45 patients. In 25 patients calcifications in neck soft tissues were found.
Out of 25 cases, 16 were correctly interpreted as benign and 5 as ma-
lignant whereas two false positive and two false negative interpretations
were made. In the group of 20 patients without roentgenologicailly de-
monstrable calcifications, 16 had histologically benign lesions, 2 had
papillary and 2 follicular carcinoma of the thyroid gland. Since in 21
out of 25 cases the calcifications were correctly interpreted the use of
the described method seems to be justified. In view of the 8 incorrectly
interpreted cases the method, however, should be employed only in
combination with other diagnostic procedures.

UDK 616.44-003.84-073.75(497.1)

Deskriptori: Rentgenska diagnostika, $Citnica, kalcinacije, diagnosti¢ni

pomen.
Radiol. Tugosl, 4; 315—318, 1974

Introduction. — Cancer of the thyroid
gland is relatively rare accounting for no
more than 0.1 to 0.7 percent of all mali-
gnomas. It is more frequent in women
than in men. Its highest incidence is bet-
ween age 40 and 70 but it can be observed
also in childhood 1,7). )

The relatively favorable prognosis and
the successful treatment of early cases
call for an accurate diagnostic evaluation
of each single case.

X-ray method. — Among the various
roentgenological diagnostic procedures for
ithe assessment of thyroid pathology there
is besides the technically more demanding
methods (angiography, pneumothyreogra-
phy, etc.), also the simpler neck soft tis-
sue roentgenography, the diagnostic value
of which is comparable to that of the for-
mer ones (2). The advantage of the neck
sofit tissue roentgenography is in that no
special equipment is required. The method

3*

is simple and similar to soft tissue roent-
genography used for joints, the larynx,
the breast, etc. (3).

In goiter calcifications are frequently
encountered. From the shape of these cal-
cifications the nature of thyroid gland
changes can be determined (3, 4, 5).

In benign lesions calcifications develop
at a slow rate. Their contours are sharply
delineated, their shape is regular or irre-
gular (conchiform, oblong, spherical, poli-
gonal) their diameter is from a few milli-
metens to several centimeters. On roent-
genograms their shadow ds demse and
sharply outlined (Fig. 1).

In malignomas the calcifications deve-
lop at a fast rate, are small, amorphous,
their contouns are blunred, their shape is
irregular, their density is weak and they
are poorly visible on roentgenograms (Fig.
2).

The malignant and benign type of cal-
cifications occur often concomitantly.
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Fig. 1. Benign calcifications in the neck soft
tissue

In neck soft tissue roentgenography dif-
ferent techniques are utilized. Some wor-
kers use cassettes (4) others again fine
grained films without intensifying screens,
i. e. films as used in mammography (5).

Methods and materials. — From Sep-
tember 1972 to November 1973 a modi-
fied neck soft tissue roentgenography was
used for patients with various thyroid
gland diseases with aim to differentiate
malignant from benign lesions.

The postero-anterior and lateral views
were taken. The cassettes with fine gra-
ined intensifying screens and commercial
films were used. A group of 62 patients,
44 females and 18 males were examined.
Calocifications were detected in 32 patients
whereas in the remaining 30 patients none
could be demonstrated. In the following
only those 45 patients will be discussed
who had been operated and whose roent-
genological findings were correlated with
definite histology.

Results. — In 25 of these patients cal-
cifications were revealed by neck soft

tissue roetngenography. The calcifications
were classified as benign or malignant and
correlated with the histological findings
(Table 1).

In 20 patients in whom our method fa-
iled to reveal calcifications, histological
examination showed benign lesions in 16
and carcinoma in 4 casse.

In 45 patients who had undergone sur-
gery, histological examination revealed
malignomas in 11, roentgenological exami-
nation only in 5 cases. In 6 patients with
malignoma the diagnosis was false nega-
tive whereas in 4 cases of malignoma no
calcifications were revealed.

Calcifications were most frequently de-
tected in benign lesions of the thyroid
gland. Sixteen of them were correctly in-
terpreted. In two cases only, the roentge-
nological diagnosis of the lesions was false
positive.

Fig. 2. Malignat calcifications in the neck soft
tissue
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Table 1
No of Roentgenological Hxistologic;;
cases  Age SeX  findings findings
: Anaplastic
1 59 M Benign carcinoma
: Follicular
1 68 M Malignant carcinoma
. Follicular
1 69 M Malignant carcinoma
: Follicular
1 67 F Malignant carcinoma
: Follicular
1 60 F Malignant carcinoma
: Follicular
1 69 F Malignant carcinoma
: Follicular
1 65 M Benign carcinoma
. ! Nodular
1 34 F Malignant goiter
. ! Nodular
1 65 M Malignant goiter
13F . Various
16 2271 IM Benign benign
lesions
Total
25 cases

Our cases of thyroid gland carcinoma
were histologically classified as follows:

Follicular carcinoma 8 cases
Papillary carcinoma 2 cases
Anaplastic carcinoma 1 case

It is interesting to note, that in our two
cases of papillary carcinomat no psammo-
ma bodies, which according to Segal (5)
are typical for this kind of carcinoma we-
re found neither roentgenologically nor
histologically.

Povzetek. — Avtorji prikazujejo 45 pri-
merov, kjer so s pomoc¢jo nativnega rent-
genskega posnetka mehkih delov vratu
sku$ali lo¢iti maligne od benignih spre-
memb v &€itnici. Ugotovitve so preverjali
operativno in histolo$ko.

Pri 25 bolnikih so ugotovili kalcinacije
v mehkih delih vratu ter pravilno ovred-
notili naravo obolenja pri 16 benignih
spremembah in pri 5 malignomih.

Pri dveh malignomih je bila rentgeno-
loSka ugotovitev napacno negativna, pri
dveh benignih spremembah pa napacéno
pozitivna.

Pri 20 bolnikih z opisano rentgensko
preiskovalno tehniko ni bilo mogoce ugo-
toviti kalcinacij v mehkih delih vratu. Pri
16 bolnikih te skupine so histolo$ko ugo-
tovili nemaligno naravo obolenja, pri $ti-
rih pa malignom.
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Sadrzaj: Da su autori mogli ustanoviti znadaj magnetskih resonancija
u dijagnostici rakastih tvorevina, merili su spektre elektronske para-
magnetske resonancije (EPR), i relaksaciono vreme spin-mreza T, za
rotone vode. Merenja su vrsili na seriji paCIJenata sa razli¢itim pato-
Fsklm promenama stitnjace, limfnih Zlezda, i sa malignim melano-
mima.. Prema zapaZanjima, autori mogli su Z’II(lJUCltl da su tkiva, u
kojima je T, vec¢i od 700 msec, suml]wa na rakastu tvorevinu. Istovre-
meno i tkiva u kojima su nadJene nekroze, pokazuju vrednost T, iznad
700 msec, a sa druge strane opet se vrednosti T, papilarnih karcinoma
Stitajace ne razhkuJu od vrednosti za nemaligna tkiva.
Posto se nekroze mogu lako izdvojiti na osnovu histoloskih ispitivanja,
njihove visoke vrednosti za T, ne smanjuju korisnosti metode merenja
protonskog spin-mreznog relaksacionog vremena za karakterizaciju ra-
kastih tvorevina. Ova metoda mogla bi se verovatno upotrebiti za intra-
operativnu dijagnostiku, jer su merenja brza od metoda intraoperativne

histoloske dijagnostike, i ne zavisne od li¢nog iskustva.

UDK 616-006.6-07:539.143.43(497.1)
Deskriptori:

diagnostika raka, elektronska paramagnetska resonanca

(spektri) Stitasta zlezda, limfna Zlezda, maligni melanom.

Radiol. Iugesl., 4; 319—327, 1974

Introduction. — Recently, there have
been several attempts to characterize and
specify tissue samples according to their
malignancy with magnetic resonances.

By electron paramagnetic resonance
methods (EPR) it is possible to follow
the changes in the type and concentra-
tion of the native paramagnetic centres
and the free radicals in tissues (1, 2, 3).
These centres are intermediates of the
metabolic processes or are bound to the
tissue structures. Their nature is only
partially known and can change during
the neoplastic growth. The changes in the
concentration of these centres as well as
the appearance of some new centres
have already been reported for some ma-
lignant tissues (3).

Pulsed NMR technique is used to de-
termine the proton relaxation times that

* This work was supported by the »B.
Kidri¢« Foundation.

depend on the paramagnetic centres con-
centration, water content and structural
distribution of water molecules in tis-
sues. They reveal the structure of the
water molecules environment and the
dynamics of the molecular motions. Spin
lattice relaxation time T, and spin-spin re-
laxation time Ty have been found to be lon-
ger for malignant than for normal tissues
(4, 5). It was also found that T; is prolon-
ged not only in the cancerous tissue but in
all other tissues of the animals with tu-
mourous growth (6).

Considering all these findings, we have
tried to estimate if the increased T; is
specific for malignant growth or can also
be observed in some other pathologically
changed tissues, benign tumours, inflam-
mations etc. At the same time we have
tried to examine the applicability of the
magnetic resonance methods for the
diagnosis of cancer. In our previous
work (7) measurements have been per-
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formed on a series of patients with dif-
ferent thyroid gland diseases. Increased
T, values, above 700 msec, were found
for malignant thyroid gland tissue in

comparison with the other pathologically

changed thyroid tissues, where the T,
values were bellow 700 msec.

In this work we have tried to extend
our observations to some other mali-
gnant tumours and increase the series of
measurements on the thyroid gland tis-
sue in order to obtain better statistics.

Experimental. — The EPR spectra and
proton spin-lattice relaxation time T
were performed on the thyroid gland
tissue in the series of 47 patients with
different thyroid gland diseases, on lymph
nodes in the series of 10 patients with
different primary tumours and on ma-
lignant melanoma — 6 cases. In addition,
measurements on one malignant schwan-
noma, one fibrosarcoma and one breast
cancer were performed.

Samples were taken from different
parts of pathologic and macroscopically
normal tissue and cut in two for magne-
tic resonances and histologic characteri-
zation.

About half an hour after the removal
of the tissue, the samples for EPR were
frozen in liquid nitrogen. The EPR spec-
tra were taken at —1600C on an E-9 Va-
rian spectrometer. The microwave power
100 mW and 1 mW was used in order to
resolve free radicals from the other para-
magnetic centres. Modulation frequency
100 kHz and the modulation amplitudes
up to 10 gauss have been used. In this
study we are only looking for the appea-
rance of some new EPR lines or some
distinct changes in the paramagnetic cen-
tres concentration, since only pronoun-
ced differences can be used for cancer
diagnosis.

The intensity of EPR lines was com-
pared to the ruby standard in a double
microwave cavity. An equal quantity of
tissue was used in all sample tubes,

About one hour after the removal of
the tissue, the proton spin-lattice relaxa-
tion time was measured at room tempe-
rature on a pulsed 32 MHz NMR spectro-
meter I1JS—2—72 with pulse sequence
m/2—n/2. A retrospective comparison of
the magnetic resonance data and defini-
tive histologic diagnosis for the same
samples were made.

Results. — A typical change between
the EPR spectra of the malignant and
nonmalignant thyroid gland tissue is pre-
sented in Fig. 1. The strong increase in
the g =194 centre concentration was
observed in the cancerous thyroid gland
tissue as well as in the lymph node me-
tastases. This observation can well be
explained by the histological diagnosis of
isostructural malignant tissue in the
lymph node and thyroid gland. The para-
magnetic centre with g = 1,94 belongs to
the reduced state of non-haeme iron pro-
tein (8), and coincides with the one pre-
viously found in the malignant thyroid
gland tissue (9). Increased concentration
of this complex is probably due to the
anaerobic conditions sometimes observed
in malignant tissues. It was shown, na-
mely, that in tissues stored in an anae-
robic atmosphere concentration of the
g == 1,94 centre increases as the enzyme
concentration in its reduced state incre-
ases (10).
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Fig. 1. EPR spectra of the thyroid gland
tissue measured at — 160°C
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THYROID GLAND TISSUE AFTER HEATING TO 50°C FOR 20 Ml

T =160°¢
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Fig. 2. EPR spectra of the triplet signal
which appears during the warming of some
tissues up to 50°C for 20 min.

o triplet signal oppeared
o ftriplet signal didn't appear
o triplet signal was not meosured

It was also found that the formation
of the triplet signal with g = 2,012 and
hyperfine splitting constant of 16 gauss
(Fig. 2), which appeared during the war-
ming of the samples up to 500C for
20 min, was more frequent in malignant
than in non-malignant tissue. This signal
is supposed ito belong to NO-haeme iron
protein complex (11).

From the experimental point, these two
paramagnetic centres might be suitable
for a rapid characterization of malignant
tissue but were found to be poorly corre-
lated with the histological findings as
shown in Fig. 3. Here the intensity ratio
between the centre with g = 1,94 and free
radical, for different tissue samples are

EPR RESULTS IN PATHOLOGICAL THYROID GLAND TISSUE
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Fig. 3. Intensity ratio between the g = 1.94
paramagnetic centre and free radicals for

the series of patients with different thyroid
gland diseases
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grouped according to their histologic di-
agnoses. The values corresponding to the
samples with the same histologic diagno-
sis in the same patient are presented in
one column. Since the samples were ta-
ken from different sites of the surgical
specimen with different pathologic chan-
ges, the same patient’s code number ap-
pears in more than one column. Samples
with triplet signal are marked with full
circles. No additional paramagnetic cen-
tres in the whole range from 0 to 4000
gauss have appeared in the malignant
tissue as compared to the normal one.

Proton spin-lattice relaxation time of
the thyroid gland tissue, malignant me-
lanomas and lymph nodes are presented
in Fig. 4 and 5, in the same way as in
Fig. 2. The lymph nodes metastases, fibro-

e necroses and haemorrhage

sarcoma, breast cancer and some cases
of malignant melanomas show T; values
above 700 msec. These values are in ac-
cordance with our findings on malignant
thyroid glands. In spite of the fact that
T; values for the malignant samples from
the same patient are scattered, there
were always at least some of them ex-
ceeding this value.

On the other hand, however, in almost
all other cases with different pathologi-
cal changes of thyroid gland: adenoma,
reactive nodules, thyroiditis and hormo-
nal hyperactivity, T; values never exceed
700 msec, with the exception of a few
samples (no. 14, 16 and 45) which are
characterised by other preoperative exa-
minations as suspicious for malignancy.
Therefore, tissue samples with T; values

PROTON SPIN LATTICE RELAXATION TIME IN PATHOLOGIC THYROID GLAND TISSUES
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Fig. 4. Proton spin-attice relaxation time of the thyroid gland tissue for the series of
the patients with different thyroid gland diseases
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above 700 msec should be considered su-
spicious for malignant growth.

Necroses and haemorrhages are excep-
tions which also show T; above 700 msec.
These values are usually even higher than
in malignant samples and even exceed
1000 msec. It has to be stressed at this
point, that the critical value 700 msec is
valid for T; measurements performed at
resonant frequency 32 MHz. Recently, si-
milar results were reported by Damadian
(12, 13). Their measurements were done
at resonant frequency 100 MHz. Since
T; in the tissues increases with increased
frequency (14), the values reported by
Damadian are higher than ours.

However, there are some well differen-
tiated carcinomas, like papillary thyroid
gland carcinoma, where T; values are in

the same region as in nonmalignant tis-
sues. In Fig. 4 they are plotted in their
own group since they behave specifically.

Another type of malignant tissue with
Tix below 700 msec are some cases of ma-
lignant melanoma. Low T; values for ma-
lignant melanoma were also reported in
the already mentioned work (13). In our
series of malignant melanoma, however,
T, values are ranged from 350 to 1100
msec. In order to explain this scattering
of results, specimens were carefully exa-
mined for the presence of necrotic areas.
In Fig. 5 necrotic samples are marked
with full circles. From Fig. 5 it can be
seen that T; values in some malignant
melanomas with no necrotic areas are
high. Therefore, we have tried to deter-
mine the histologic grade of malignancy
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Fig. 5. Proton spinlattice relaxation time of the lymph nodes and malignant melanoma.

Necrotic samples are noted with full circles
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and the amount of melanin in melano-
mas. It seems that well differentiated
melanomas have lower T, values as un-
differentiated types (Fig. 5). At the same
time the amount of melanin was higher
in the cases with low T; values. Both
before mentioned characteristics of me-
lanoma could be the reason for decrea-
sed T, values. The series of 6 cases stu-
died in this work is too small to allow
any definite conslusion. Therefore, fur-
ther studies are in progress.

Discussion. — There are two important
questions to be answered: what is the
reason for T; prolongation in some pa-
thologic tissues and why this prolonga-
tion is most pronounced for malignant
tissues and necroses.

For the time being, prolongation of the
proton spin-lattice relaxation time is still
a matter of discussion concerning the
relaxation mechanisms in tissues, and
only by explaining this part, reliable con-
clusions could be made about the chan-
ges of the intra and extracellular water
in malignant tissues. Now the model
is being used according to which se-
paration of water protons in two frac-
tions is supposed — those which relax
fast, the so called modified water pro-
tons which are influenced by protein sur-
faces and ions dissolved in intra and
extracellular water, and protons of free
water which are not influenced that way.
Therefore, their relaxation time is lon-
ger. Assuming the exchange of molecules
between the two fractions of water is
fast; the relaxation rate 1/T; is:

1/Ty = x/T; (mod) + (1—x)/T; (free),
where x is a fraction of modified water.
Using this model, some possibilities arise
for T, prolongation in malignant and ne-
crotic cells.

1. The ratio of free to modified water
molecules alters at the constant amount
of total water. Damadian suggested that
the prolongation of T; could be due to
the increased potassium content in ma-

lignant tissues. He found that increased
K+ jon concentration can imply increase
in the amount of free water in the tissue
(15).

2. The total amount of water content
increases in malignant cells in favour to
the free fraction. It was shown that the
prolongation of spin-lattice relaxation ti-
me is correlated to an increased water
content in tissue (16). The longest T; was
found in nondifferentiated tissues.

3. The lowering of the paramagnetic
centre concentration in malignant cells
can result in an increase in T; value.
This question arose several times (17)
but has never been sistematically exa-
mined. There are many paramagnetic
centres which are not observable by EPR
method, and their role on the proton re-
laxation is not easy to estimate.

4. Nonspecific changes, diminishing of
the Oy and glucose concentration in ma-
lignant cells, lowering of pH value down
to 6 and other changes could also influ-
ence spin-lattice relaxation (18).

None of these factors was completely
proved or omitted until now, but the as-
sumption 1. together with 2. seems to be
the most probable.

In order to discover, how different fac-
tors influence spin lattice relaxation ti-
mes and EPR data, we have made seve-
ral experiments on the rat liver tissue
homogenate. In these experiments we
studied the influence of the animal diet
(19), the oxygen content in the atmosphe-
re, where the tissue was stored after re-
moval, and the age of the animal. At the
same time we also measured how the
time between the removal of the tissue
and measurements influences T; values
and EPR spetra of the rat liver tissue.
Significant changes in free radical con-
centration and T; values were found
about two hours after the removal of the
tissue (10, 19). Therefore, they could not
appreciably influence the results of our
measurements.
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In an experiment with animal diet the
rats were fed on avitaminous diet whe-
reas in another one the carcinogen dime-
thylamino-azobenzene was added to the
avitaminous diet. Both diets did not in-
fluence T, values of the rat liver tissue
appreciably. The changes were about
50 msec. On the EPR spectra of the rat
liver, however, the increase of the centre
at g = 2,03 was observed. This parama-
gnetic centre was asaribed to the nitro-
Xy-iron protein complex (20). In a simi-
lar experiment with the rats, which were
on the diet with different carcinogens,
the same centre was found at g= 2,03
(21). It was supposed to have been a po-
tential tool for an early diagnosis of can-
cer. In our experiment this signal appears
in the liver tissue of the rat fed on the
diet containing dimenthylamino-azobenze-
ne and in the liver of the rats fed only
on avitaminous diet. Therefore the signal
at g = 2,03 was considered as nonspeci-
fic for malignant growth.

In the experiments concerning the in-
fluence of the oxygen concentration in
the storage atmosphere, an increased con-
centration of the g= 194 centre was
found in the rat liver tissue when the
tissue was in the nitrogen atmosphere
(10). In the same samples no changes in
the spin-lattice relaxation time were de-
tected.

In figures 6 and 7 the paramagnetic
centre concentration and the proton spin-
lattice relaxation time in the rat liver
and muscle tissue are presented as a
function of the animal age. The para-
magnetic centre concentration was found
to increase up to the third month of the
rat’s life. This is the time in which the
animal developes and the enzymatic acti-
vity reaches the optimal value. After this
period, the paramagnetic centre concen-
tration remaines unchanged.

T; decreases in the first month after
the birth, which is in accordance with
the intracellular water content decrease
in the same period (22). After this time

T, remains independent of the animal
age.

These experiments have proved that T,
values are influenced mostly by the water
content variations in tissue while other
influences are not so important. On the
other hand, it was shown that the same
effects do influence the paramagnetic cen-
tre concentration. Taking this into ac-
count, the scattered results in Fig. 3 can
be better understood.

In addition, from the comparison of
our EPR and NMR results obtained on
the same tissues (see for example Fig.
6 and 7 and ref. 19) we can concluded
that the changes of the paramagnetic
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Fig. 6. Paramagnetic centre concentration
of the rat liver tissue as a function of the
animal age
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centres concentration which were obser-
ved by EPR are not influencing proton
relaxation.

Conclusion. — It was found that pro-
ton spin-lattice relaxation time in almost
all malignant tissue we had examined,
exceeded the value of 700 msec if measu-
rements were performed at the resonan-
ce frequency of 32 MHz. All the other
pathologic changes as well as normal tis-
sue provided T; below this value. We
believe that the proton spin-lattice rela-
xation measurements can be helpful not
only in thyroid gland intraoperative dia-
gnosis, where frozen section technique
is often inconclusive, but also in the dia-
gnosis of other malignancies, since it is
much faster (about 2 min) and requires
considerably smaller samples as frozen
section technique. Their interpretation is

not dependent on personal experience as
the histological findings are.

T; measurements are inconclusive in a
few cases of well differentiated carcino-
mas which provide T; values in the same
region as nonmalignant samples. On the
other hand, T, values in the necrotic tis-
sues exceed 700 msec.

Since necroses and haemorrhages can
be easily characterized by histologic exa-
minations, the usefulness of T; measure-
ments for the characterization of ma-

lignant growth has been not diminished.

In further work it would be worth-
while to find out if the same critical va-
lue, i. e. 700 msec, for spin-lattice rela-
xation time is valid for other malignant
growth also, and the usefulness of EPR
measurements has to be considered for
other malignant tissues. A correct inter-
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pretation of T; prolongation in malignant
tissues has still to be found in order to
contribute to the understanding of the
basic molecular mechanisms of malignant
growth.

Abstract. — Electron paramagnetic resonan-
ce spectra and the proton spin-lattice rela-
xation time T, have been measured on a
series of pathologically changed human thy-
roid glands, lymph nodes and malignant me-
lanomas. The T, values above 700 msec seem
to be reliable indicators of malignancy. Ne-
crotic tissues, however, can likewise yield
T, values exceeding 700 msec. On the other
side the T, value of the highly differentiated
papilary carcinoma of the thyroid gland
closely resembles that of the nonmalignant
thyroid gland tissue.

The obtained EPR data were found to be
inconclusive for characterization of thyroid
malignancy.
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67-Ga CITRATE AND 75-Se METHIONINE
IN THE DIFFERENTIAL DIAGNOSIS OF THYROID NODULES

Erjavec, M., M. Auersperg, R. Golouh, M. Porenta, J. Snajder

Povzetek: Avtorji so scintigrafirali 71 bolnikov z obolenjem $¢itnice s
pomocjo 75-Se metionina in 67-Ga citrata, da bi ugotovili vrednost teh
radiofarmakov v preoperativni diagnostiki malignih tumorjev.

Ugotovili so, da je tolmacdenje konvencionalnih scintigrafskih slik teZko
in mnezanesljivo. Izdelali so rac¢unalni$ko metodo, ki je omogodila izra-
zanje radioaktivnosti tkiv vratu v odnosu na »telesno ozadje« in omo-
golila iztiskavanje »kvantitativne slike«. S to metodo so prikazali, da
se oba radiofarmaka kopiita v razli¢ih normalnih in patolo$kih struk-
turah vratu, pri ¢emer se razmerje do »telesnega ozadja« giblje med
1,5—2,5. Izjemo predstavljajo anaplastiéni karcinom, maligni limfomi
in thyreoiditis Hashimoto, kjer so nasli vrednosti do 5,2. Med uspe$no
terapijo in po mjej je bilo ugotovljeno znizevanje vrednosti za 67-Ga,

s ¢imer je podana moznost zasledovanja uspe$nosti zdravljenja.

UDK 61644-006-07:621.039.8(497.1)

Deskriptori: Nuklearna mmedicina,
67-Ga citrat, 75-Se metionin.

Radiol. Iugosl., 4; 329—334, 1974

Solitary thyroid nodules which fail to
concentrate radioiodine or radiopertech-
netate (cool and cold nodules) occur fre-
quently and represent, histologically, a
variety of conditions including malignan-
cy. Early and adequate surgery is likely
to »cure« patients with well differentia-
ted adenocarcinomas, whereas for ana-
plastic tumors radiation seems to be the
preferable treatment (1). Benign adeno-
mas and regressive changes may not need
immediate treatment.

In this study, scintillation scanning

with 67-Ga citrate and 75-Se methionine.

has been tried in order to examine its
ability to improve the preoperative diffe-
rentiation of thyroid nodules.

Material and methods. — To the first
group of 35 patients with thyroid nodu-
les 2 mC of 67-Ga citrate and/or 0.25 mC
of 75-Se methionine were administered
i. v. If both radiopharmaceuticals were

4

§¢itnica diagnostika diferencialna,

tried on the same patient, the latter was
given after a two-weeks delay in order
to decrease the background radioactivity
within the neck. The images of the neck
were made two days later by means of
a rectilinear color-dot scintiscanner or
an Anger camera.

In the first group of 35 patients, the
relative concentration of the radiophar-
maceuticals within the nodules was vi-
sually scored as higher (+), same (+/—)
or lower (—), than that within the nor-
mal thyroid tissue.

Since the overall target/non-target ra-
tios were low in most cases, the scoring
of images was soon found to be uncer-
tain. Further, the precise topographic
correlation of conventional thyroid ima-
ges with the 67-Ga and/or 75-Se was
difficult and errors due to subjective in-
terpretation could not be avoided. In
order to improve the reproducibility of
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this interpretation, a computer assisted
technique was devised for a better asses-
sment of the quantity and topography of
the radionuclide concentration within the
normal and pathological neck tissue.

A second group of 36 patients was gi-
ven orally about 1 mC of 99 m-Tc pertech-
netate as the second tracer, about 30 mi-
nutes before the scintigraphy with either
of the two radiopharmaceuticals. A dual-
analyser digitalised scintiscanner was
used for this study. The spectrometers
were set at appropriate photopeaks for
either radionuclide. Parallel to the co-
lour-dot imaging, counts from the two
analysers were collected by a CAMAC
type data acquisition system and pun-
ched into the paper tape.

The tapes were processed off-line by a
6000 series CDC digital computer. After
the formation of the two matrices within
the computer core memory, the back-
ground counts for each matrix were as-
sessed by averaging the activity of two
adjacent scanning lines with the lowest
mean values. Then the »background«
counts were subtracted and the remaining
data smoothed. The images of the two
radionuclide distributions were produced
on a fast lineprinter using alphanumeri-
cal symbols corresponding to 10 isocount
levels. Blanks and overprints were emplo-
yed to increase the legibility of the
image.

The apparent target/bcg ratios of 75-Se
and that of 67-Ga within the neck struc-
tures were visualised by an additional
»quantitative« image of the count/back-
ground ratio, the printing levels being
arbitrarily preset at a »maximum« of
3 times the background value. The hig-
hest count/background ratio and its co-
ordinates were printed out also numeri-
cally.

In order to facilitate the topographic
correlation, the contours of the functi-
oning thyroid, represented by a half-ma-
ximum isocount line of the 99 m-Tc ma-
trix established separately, were brought

into the processed 75-Se or 67-Ga matrix
by using a particular symbol.

In two cases of autonomous or toxic
adenomas the diagnosis was supported
only by clinical, laboratory and scintigra-
phyc finding. The rest of the patients
were operated. Surgical specimens were
topographically oriented and histological-
ly examined. The findings were topogra-
phically correlated with scintigrams.

Results. — Results of altogether 148
observations in 71 patient are summari-
sed in Tables 1 and 2. They show on the
whole that in various neck structures the
concentration of both radiopharmaceuti-
cals employed is roughly comparable.

Apparent differences between the upta-
ke of 67-Ga and 75-Se methionine for pa-
pillary and follicular carcinomas shown
in tab. 1. are probably due to unavoidably
subjective interpretation of conventional
images and were not confirmed by com-
puter processed records.

Both agents were taken up by normal
thyroid gland about twice as much as by
the surrounding normal tissue. The mean
values of the gland uptake seemed to
depend slightly on the hormonal activity
but the ranges in normal, suppressed and
hyperactive thyroid tissue obtained by
quantitative scanning largely overlap. Re-
gressive changes within nodular goiter
concentrated neither of the two agents.

Acute purulent inflammation showed a
moderate content of both radionuclides.

Chronic thyroiditis showed a large va-
riety of uptake values of either agents,
the highest ones were obtained in Hashi-
moto disease while in the fibroplastic in-
flammation the values found were appro-
aching the body background.

Both agents were markedly concentra-
ted in anaplastic carcinomas and in ma-
lignant lymphomas, but the values obta-
ined in papillary, follicular and medullary
carcinoma were virtually undistinguisha-
ble from the normal thyroid tissue.

Discussion and conclusions. — Difficul-
ties in the correct preoperative differen-
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Table 1

Conventional imaging of 75-Se methionine and/or 67-Ga citrate uptake;
61 observations in 35 patients

® P 75-Se methione ‘§p 67-Ga citrate

S ‘ S @

Z8 — +h + 28 — +— +
Adenomas 5 - — 5 6 4 2 -
Toxic adenomas 2 - - 2 2 2 - —
Nodular goiter with regression changes 14 4 10 — 15 14 )
Papillary and follicular carcinoma 6 — 3 3 4 3 1 -
Anaplastic carcinoma and malignant lymphoma 2 - - 2 3 - - 3
Purulent inflammation 1 - - 1 1 - - 1
Total No. of observations 30 31

The uptake of radionuclides within lesion was visually

or lower (—) than that within thyroid tissue.

Table 2

Computer-assisted imaging of 67-Ga citrate aand/or 75/Se methionine uptake;
7 observations in 36 patients

scored as higher (+4), same (4/—),

=B Uptake of %5 Uptake of
Z § 67-(I;Ja citrate Z § 75-Sepmeth'ionine
Zz8 mean  range 28 mean range
Normal thyroid ) 7 2.2 1525 9 1.9 12—-23
Supressed thyroid 2 1.7 1.7 2 1.45 1.3—1.6
Toxic adenomas 2 175 17—18 3 20 1.6—23
Manubrium sterni 15 1.7 1.5—2.1
Nodular goiter with regression changes 12 1.5 1.0—1.8 8 1.6 12—-22
Papillary and follicular carcinoma 5 1.8 1.2—23 6 1.95 12—22
Medullary carcinoma 1 20 20
Anaplastic carcinoma and malignant
lymphoma 6 32 12+—49
Thyroiditis Hasimoto and focal thyroiditis
with ilymphocitic infiltration 5 28 13+-52 2 45 2.1—69
Lymphadenitis tbc 1 2.0 2.0
Purulent inflammation 1 2.2 2.2 1 23 2.3
Total No. of observations 56 31

+ after treatment

Results are given in values of structurefbody background ratio as red out of the quanti-
tative images. Three patients were reexamined with 67-Ga citrate after treatment.

tiation of cold thyroid nodules led several 131-Cs citrate concentration reflects to
authors to investigate possibilities offe- some extent the »cell density« and can
red by positive scintillation scanning tell thyroid cysts from solid nodules (2).
using various stumor-seeking« radiophar- 75-Se methionine, widely used to indicate
maceuticals. It has been shown that sites with increased protein synthesis,

4%
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has been investigated for this purpose
but results were not unanimous. While
some authors (3) were able to identify
all malignant thyroid tumors unless they
had a diameter smaller than 2cm, the
others (4) failed to demonstrate neoplasy
in two out of five cases.

Radiogallium has been introduced re-
cently (5) and its usefullness in shown
in cases of fast growing malignant tu-
mors.

The present study has been initated in
order to assess the relative value of both
75-Se methionine and 67-Ga citrate in
identifying malignant tumors of the thy-
roid before the operation and thus to
improve the possibility of a correct plan-
ning of the extent of surgery before the
operation, particularly since the histolo-
gical differentiation of highly differentia-
ted carcinomas and adenomas in frosen
sections in often impossible (6).

First difficulties met with in this study
were the technical ones. In most cases
scanning images were of a poor quality
because of the inherently low target/non
target concentration ratio and large sta-
tistical fluctuation of the counts. Also
the topographic correlation of scanning
image and physicial findings was uncer-
tain. Therefore the 99 m-Tc pertechnetate
was introduced as the simultaneous label
of the functioning gland and a computer-
assisted method was worked out in order
to quantitate the uptake of either radio-
pharmaceutical within a given structure.

Results of the quantitative scanning de-
monstrated that both radiopharmaceuti-
cals show a similar concentration pattern
in a vaniety of thyroid conditions. Both
are concentrated slightly in normal thy-
roid tissue. Similarly to earlier observa-
tions of other authors (7) the uptake of
selenomethionine by the gland seemed to
paralel slightly its hormonal activity. We
believe, however, that the suppression of
the gland is not likely to increase the
diagnostic ability of the examination.

Slightly increased concentration has
been found also in acute inflammation,
but a marked uptake was demonstrated
in chronic thyroiditis. The focal thyro-
idits with lymphocytic infiltration sho-
wed a locally increased uptake of radio-
gallium but the highest values (above 5.0)
for both agents were found in two deve-
lopped cases of diffuse chronic inflam-
mation with lymphocytic infltration (Ha-
shimoto). When the inflammation subsi-
ded after treatment, the uptake values
of radiogallium were found to be lower
(2.0—4.0). In a case in which histology
showed that Hashimoto disease seemed
to evolute into chronic fibroplastic thy-
roiditis, the fibrotic areas showed gre-
atly decreased values (1.3).

In neoplastic conditions of the thyroid,

the uptake values depended seemingly
on the degree of the cell differentiation.
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Fig. 1.
prré’)cessed quantitative (bottom) images with
67-Ga citrate of a case of reticulosarcoma of
the thyroid before (left) and after (right)

Conventional (top) and computer-

irradiasion. Maximum tumor/body back-
ground ratios were 3.7 before and 1.5 after
treatment.

Thyroid contours obtained from 99 m-Tc
matrix are enhanced for better visualisa-
tion.
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The highest values for radiogallium (4.9)
were obtained in anaplastic carcinomas
but conventional scanning performed ear-
lier showed also a remarkable concen-
tration of selenomethionine in these tu-
mors. In a case of reticulosarcoma the
radiogallium showed the value of 3.7 but
after a successful irradiation this con-
centration declined to 1.5.

Papillary and follicular carcinomas
concentrated roughly the same amount
of either agent as the normal gland. We
were able to identify such malignant
growth scintigraphically in a few cases
when the primary or metastatic tumor
was well outside of the gland but in a
case of mestastatic papillary carcinoma
there were no detectable amounts of ra-
diogallium in a large lateral neck lump.
Two cases with marked histological de-
differentation showed the highest values
in this sub-group.

In conclusion, we believe that the di-
agnostic power of both radiopharmaceu-
ticals is moderate. Highly differentiated
carcinomas can not be distinguished from
adenomas. Nodules representing regres-
sive changes can be identified by this
method, but the same can be achieved
easily by thermography (8). The scintilla-
tion scanning with 67-Ga or 75-Se methi-
onine, however, invariably demonstrated
fast growing anaplastic carcinomas and
malignant lymphomas, which is a great
help in planning of the treatment. Chro-
nic thyroiditis of Hashimoto type could
perhaps give rise to some diagnostic
doubt but the patient’s history and other
clinical findings can help to establish a
correct diagnosis.

From practical point of view 67-Ga ci-
trate has a definite advantage over 75-Se
methionine. Its markedly shorter physical
half-life (78 hours ws. 121 days) enables
the use of larger amounts of radioacti-
vity which improves the statistic quality
of the image and also enables subsequent
diagnostic procedures with other radio-

nuclides which eventually might be ne-
eded for the patient.

For this reason we have abandoned the
use of 75-Se methionine for this purpose
but have retained 67-Ga citrate in the
clinical practice for cases in which this
examination could facilitate the differen-
tiation of cold thyroid nodules.

Altogether 71 patients with thyroid nodu-
les were investigated with 75-Se methionine
and/or 67-Ga citrate in conjuction with scin-
tillation scanning in order to assess the va-
lue of these agents for the preopera-
tive diagnosis of malignancy. It was
found that conventional images are
equivocal and difficult to interpret. There-
fore a computer method was devised by me-
ans of which the uptake of various neck
structures was expressed in terms of »body
background« count rate producing an image
of apparent target/non-target ratios. By me-
ans of this method it was demonstrated that
both agents concentrate in a variety of nor-
mal and pathological neck structures, the
range of ratios being roughly 1,5—2,5 except-
ing anaplastic carcinomas, malignant lym-
phoma and Hashimoto tyroiditis, where the
values up to 5,2 were reached. During and
after successful therapy the high values for
67-Ga were found decreased which enables
assessment of the response to the treatment.
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KEY TO FIGURES: B — bladder, CP —
cephalic pole, Cx — cervix, E — embryonic
echo, Ec — ectopic pregnancy, F — fibrioid,
FH — fetal head, FT — fetal trunk, H —
pelvic haematocoele, Hy — hydramnios, IM
— invasive mole, L — limb, ML — middle
echo, MT — molar tissue, O — ovarian cyst,
P — placenta, Pa — parietal bone deflection,
PE — placental edge, PF — placental frag-
ment, S — gestation sac, Sp — spone, SP —
symphysis pubis, S Pr — sacral promontory,
U — wumbilicus, V — vagina.

Introduction. — Diagnostic ultrasound
was first applied to obstetrics 15 years
ago by Professor Ian Donald in Glasgow
(Donald at al., 1958). More recently, the
development of the ultrasonic doppler de-
vice (Callagan et al., 1964) has made pos-
sible the antenatal detection and moni-
toring of the fetal heart.

Several good review articles on the
subject of ultrasonic diagnosis in obste-
trics have been published (Sunden, 1964;
Donald, 1968; Thompson, 1969; Kurjak,
1971; Kurjak, 1972).

Early pregnancy. — For examination
of the pregnant uterus during the first
12 weeks of pregnancy, it is important
that the maternal bladder should be mo-
derately distended with urine. The nor-
mal development of the fetus during the
first 12 weeks of pregnancy, is well illu-
strated by Donald, 1969; Abdulla, 1970
and Kobayashi et al., 1972. The fetus can
first be identified as a small discrete
circle (gestation sac) in the upper pole
of the uterus, usually at five weeks and
certainly at six weeks menstrual age. By
seven weeks, a small embryonic echo can
be seen within the sac which now occu-
pies about half of the uterine cavity. At
10 weeks the gestation sac completely
fills the uterus and by 11 weeks the em-
bryonic echoes are sufficiently developed -
for the fetal head to be visualized. At
this time also, the placenta can be cle-
arly identified as a discrete »spleckled«
disc. (Fig 1))
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Fig. 1. Normal pregnancy of 11 weeks men
strual age showing embryonic echo and an-
tenior placenta

Maturity. — Predicting the maturity of
the fetus is usually made by visually as-
sessing the size of the gestation sac and
embryonic echo on a compound B ultra-
sonogram. (Fig 2.) It is likely that matu-
rity predictions are accurate to within
two weeks. However, no clinical appra-
isal of the accuracy of maturity predic-
tions during this period has been publi-
shed. Hellman et al. (1969) measured the
gestation sac in two dimensions and
there by attempted to introduce objecti-
vity not published any clinical assessment
of the accuracy of this technique.

Abortion. — Ultrasound is particularly
valuable in the diagnosis of missed abor-
tion (the diagnosis frequently being made
before the pregnancy test is negative) and
the ultrasonic features are well described
by Donald et al., 1972. In most cases, the
gestation sac is small, misshapen and
poorly defined (Fig. 3). In these circum-
stances, the diagnosis can often be made
on one examination, although a further
examination one week later is advised
to confirm that no growth of the gesta-
tion sac has taken place. The importance
of this is shown by the fact that in the
study of Donald et al. (1972), 6 out of
44 patients with normal pregnancies had

Fig. 2. Case of threatened abortion at 11
weeks menstrual age — a) small gestation
sac (7 weeks size) and b) both gestacion sac
and embryonic echo show normal growth

a »poor« gestation sac at the first exa-
mination. Sometimes the sac is well de-
fined but is smaller than normal for its
gestational age. In this case, a further
examination in a weeks time is mandi-
tory to establish whether or not growth
is continuing, This is well illustrated in
Fig. 2 where a patient was referred with
bleeding per vaginum at 11 weeks men-
strual age. The gestation sac was small
(a) and a missed abortion was suspected.
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Fig .3. Case of missed abortion at 12 weeks

menstrual age — a) longitudinal scan show-

ing poorly defined sac and b) transverse
scan showing misshapen sac

A funther scan one week later however,
showed a normal increase in size of both
sac and embryonic echo (b) and it was
clelar that the fetal maturity was four
weeks less than the menstrual age. This
pregnancy progressed normally. Rarely,
missed abortion will be manifest by a
normal sized (or slightly enlarged) ge-
station sac and an absent or vestigial
embryonic echo. This is true »blighted
ovum« and the diagnosis can usually be
made on one examination.

It is sometimes claimed that inevitable
abortion can be predicted by the finding
of a low implantation gestation sac and
indeed in the paper of Dogald et al., 1972,
five out of six pregnancies with a low

Fig. 4. Case of incomplete abortion — pla-

. ; cental tissue can be seen at the uterine
implantation sac subsequently aborted. fundus
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The evidence however at the moment is
not sufficiently substantial for this sign
to be used in itself as a reliable indicator
of impending abortion.

Ultrasonic examination can also be
useful in the diagnosis of incomplete
abortion (Robinson, 1972). Retained pla-
cental tissue is always seen in the line
of endometrial cavity (Fig. 4) although
it is possible to obtain echoes suggestive
of retained products from a thick deci-
dual lining or organised blood clot.

Multiple pregnancy. — Although mul-
tiple pregnancy is usually diagnosed in
the second trimester by counting fetal
heads, it can also be recognised between
weeks six and 11 by counting the gesta-
tion sacs. Donald and Abdulla (1967) first
reported the diagnosis of twin fetuses
at eight weeks maturity while Campbell
and Dewhurst (1970) diagnosed quintup-
let pregnancy at nine weeks menstrual
age in a patient who had been treated
with gonadotrophins. In Queen Charlot-
te’s Hospital, we have diagnosed multiple
pregnancy before 12 weeks maturity in
six cases without any failure. A recent
twin pregnancy at eight weeks maturity
is shown in Fig. 5. The accurate enume-
rative of the number of gestation sacs
in early pregnancy is of obvious advant-

Fig. 5.
weeks menstrual
showing embryonic echo in each sac

Normal twin gestacion sacs at 8
age — transwerse scan

age in patients who have had gonadotro-
phin therapy.

Ectopic pregnancy. — The pregnancy
sac is not easy to identify outside the
uterus as inside and the diagnosis of
ectopic pregnancy is one of the less suc-
cessful applications of ultrasound. Koba-
yashi et al. (1969) in 21 surgically proven
cases of ectopic pregnancy, found that
the incidence of false positive and false
negative diagnoses by ultrasonic exami-
nation was 24 per cent. They described
the typical extrauterine findings as an’
»irregular poorly defined mass containing
some echoes.« This description unifortu-
nately can also apply to other pelvic
conditions such as tubo-@varian abscess
or endometriosis. A case of tubal abortion
and pelvic hameatocele is illustrated in

Fig. 6. Case of ectopic pregnancy and pelvic
haematocele (transverse scan)
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Fig. 6; this was mistakenely diagnosed as
endometriotic cyst. In patients with su-
spected ectopic pregnancy, an initial ul-
trasonic scan however, can be useful for
the demonstration of a gestation sac in-
side the uterus, rules out the diagnosis
of ectopic pregnancy (coincident ectopic
and intrauterine pregnancy being an ex-
treme rarity).

Cephalometry. — Cephalometry is te-
chnically the most difficult antenatal ul-
trasonic investigation, but when perfor-
med accurately, is undoubtedly one of
the most rewarding. A measure of its im-
portance as a diagnostic aid can be ga-
ined from the fact that in 85 per cent
of patients refered to Queen Charlotte’s
Hospital Ultrasonic Department, the prin-
cipal request is for ultrasonic cephalo-
metry.

Technique. — The original technique
of ultrasonic cephalometry was described
by Donald and Brown (1961) and invol-
ved the use of A scan alone. Willocks
et al. (1964) determined the figure ob 1600
metres per second for the velocity of
sound through the mature fetal head (ta-
king into account distal skull and scalp
thickness), and found that when ultra-
sonic measurements based on this figure
were made on newborn babies’ heads, a
high degree of correlation between ultra-
sonic and caliper measurement was ob-
tained. For antenatal measurements, the
fetal head was identified by abdominal
palpation and the transducer angled in
various directions over the head until
two maximal and equal echoes were ob-
tained on the A scan display. It was
believed that echoes of equal height could
only be obtained from the biparietal
and occipital frontal diameters (being the
only pair of parallel surfaces in the skull)
and that these diameters could easily be
distinguished from each other by their
dissimilar size. When accuracy of ante-
natal measurements was assessed, howe-
ver, the relationship between the ante-
natal ultrasonic and post natal caliper

measurement was less satisfactory. Both
Willocks (1963) and Durkan and Russo
(1966) had an error incidence of 5mm
or more in over 35 per cent of cases.
It was clear that »dobule spike« echo-
grams could be obtained from diameters
other than that between the perietal emi-
nences. Kohorn (1967) found more consi-
stent results, when a vertical deflection
was obtained midway between the skull
echoes (triple spike echogram), but and
error of over 4mm in 15.5 per cent of
his readings indicates that even the ap-
pearance of a midline echo on the A scan
display does not ensure that a biparietal
measurement has been obtained.

In 1968, Campbell described the com-
bined A and B scan technique, which was
designed to overcome errors inherent in
the A scan method, due to misdirection
of the ultrasonic beam. The fetal head
is scanned by compound B scan, first
longitudinally, in order to determine the
exact position of head, and then trans-
versely at the appropriate angle, to obta-
in a transverse section of the fetal head
at the level of the parietal aminences.
When this had been successfully accom-
plished, a midline echo is seen, exactly
bisecting the fetal head (Fig. 7a). The
ultrasonic beam is then directed across
the parietal eminences and an A scan
measurement taken (Fig. 7b). If the mid-
line echo is not observed, or if it is asym-
metrically placed in the fetal head, then
no measurement should be taken as the
beam is not correctly positioned across
the biparietal diameter. Difficulties can
be encountered when the fetal head is
deeply engaged and in the occipito po-
sterior position but we have found that
these problems can nearly always be
overcome by tilling the examination couch
»head down« through 30°, thus disen-
gaging the fetal head.

There are two important advantages
to the combined A and B scan technique.
Firstly, measurements of the fetal bipa-
rietal diameter are more accurate than
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Fig. 7. Cephalometry at 16 weeks menstrual
age — a) transverse section on B-scan dis-
pTay showing midline echo, and b) a scan
tracing of same fetal head (measurements
are more accurately made on this display;
biparietal diameter = 3.84 cm)

those previously obtained with the A scan
technique. Assessment of the accuracy on
35 babies delivered by elective Caesarean
section (Campbell, 1968) and 50 fetuses
delivered by hysterotomy (Campbell, 1970)
showed that in 90 per cent of cases, the
discrepancy between the antenatal ultra-
sonic and post natal caliper measure-
ment, was less than 2 mm, and the mean
error in both groups was less than 1 mm.
The second advantage is that measure-
ments can be obtained before the fetal
head is palpable, and accurate cephalo-
metry in now possible from 13 weeks
onwards.

Normal values. — Several workers have
now produced graphs of biparietal

diameter values taken during normal pre-
gnancy and plotted against the menstrual
age of the fetus. Most of these graphs
resemble each other in the shape of the
graph (an symtotic curve) but unfortu-
nately there is a wide divergence in the
absolute size of the biparietal diameter
for a particular week of gestation.

Campbell and Newman constructed
two distinct types of graph from their
normal values; the first is used to assess
size and maturity, while the second is
used to assess growth. In the first graph,
a total of 1029 individual measurements
were plotted against the menstrual age
of the fetus. The mean weekly increase
in the biparietal diameter is rapid and
almost linear from 13 until 30 weeks ge-
station (3.5 m/week), slows slightly bet-
ween 30 and 34 weeks (2.2 mm/week) and
thereafter falls rapidly until 40 weeks,
at which time the rate of increase is less
than 1 mm per week. The range of head
size for a particular week of maturity
is confined within narrow limits during
the middle trimester and widens gradu-
ally after 30 weeks maturity. To con-
struct the second type of graph they took
646 serial measurements (longitudinal
data) and assessed the mean growth rate
with upper and lower percentile limits
for each week of pregnancy and for in-
creasing head sizes. The graph growth
rate in relation the head size was found
to be the most useful for assessing in-
trauterine fetal growth, as it is then not
necessary to know the maturity of the
fetus when assessing the fetal growth
rate.

Fetal weight. — Many workers have
attempted to make predictions of the
birth weight from a single biparietal roa-
ding near term. Willocks et al. (1964)
found that in 67 per cent of cases the
fetal weight could be estimated to within
+ 454 gms, Thompson et al. (1965) found
that in 68 per cent of cases it could be
estimated to within + 480 gms and Ko-
horn (1967), that in 68 per cent of cases
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it could be estimated to within 490 gms.
From these results, it was generally con-
cluded that a single biparietal diameter
reading was of value in fetal weight pre-
diction. The figures however, seem less
impressive, if we consider the statement
by Lind that if an observer did not exa-
mine the patient at all, but simply gu-
essed each fetal weight as 3.41kg, he
would be within 454 gms of the true
weight in 70 per cent of 500 normal cases
at term. It is clear from this that to
assess the value of any technique of fe-
tal weight prediction, it is important to
investigate a significant number of ba-
bies at the upper and (especially) the
lower limit of normal. In none of these
ultrasonic studies was a significant num-
ber of babies below 2.5 kg investigated.
In one of the most quoted papers on
this subject, Thompson et al claimed that
when the fetal biparietal diameter was
8.5cms or greater, the fetal weight was
in excess of 2.5kg in 91 per cent of ca-
ses. However, from Fig. 5 in their paper,
it can be seen that only 11 of their cases
were below 2.5 kg in weight and of these,
nine (82 9,) had biparietal measurements
above 5.8cms. In summary, the predic-
tion of fetal weight from a single bipari-
etal diameter measurement has not been
properly evaluated, but it is likely that
in view of the wide variation in head size
for each week of pregnancy near term
(Campbell and Newman, 1971) ultrasonic
predictions would be no better than the
estimination of fetal weight by clinical
methods.

Fetal maturity. — The prediction of
fetal maturity is a much more successful
application of ultrasonic cephalometry.
The most accurate predictions are made
when measurements are taken before 30
weeks menstrual age (or equivalent head
size). This is because the rate of growth
of the biparietal diameter is rapid and
remarkable uniform. Campbell (1969),
made maturity predictions during this pe-
riod on 170 antenatal patients in whom

the fetal maturity was in dobut; delivery
occured within nine days of the date pre-
dicted from the ultrasonic measurement
in 84 per cent of patients in whom labour
began spontaneously and who were deli-
vered of mature babies. Unterahill et al
(1971) compared the accuracy of pre-
dicting fetal maturtity by ultrasonic ce-
phalometry, radiology and liquor studies
in patients with unknown confinement
dates. The highest incidence of correct
predictions was given by ultrasonic ce-
phalometry.

Because the growth of the fetal head
is still fairly rapid between 30 and 34
weeks gestation, predictions during this
period are also useful. After 34 weeks
there is a progressive decrease in the ac-
curacy of maturity preductions, due to
the slower growth and greater variation
in head size for each week gestation. Ne-
vertheless, maturity prediction at all sta-
ges of pregnancy (Levi, 1971) were found
to be useful. He found that the average
duration of pregnancy as calculated from
a reliable last menstrual period was fo-
und to be 282 days (S. D. 13.5 days) while
from the ultrasonic prediction, it was 282
days (S. D. 154 days).

All these studies were based on predic-
tions from a single ultrasonic measure-
ment. There is little doubt that maturity
predictions are more reliable if serial
measurements are taken. Maturity pre-
dictions are unreliable if growth is alre-
ady retarded when the measurements are
taken. Even in the second trimester it
is now the author’s practice to perform
follow-up measurements on all predicti-
ons which disagree with the menstrual
dates. Furthermore, in the third trime-
mester, serial measurements can be very
successful in determining in either or not
the fetal maturity is in error. This is
further elucideated in the next section.

Fetal growth. — Willocks (1963) pione-
ered the use of serial measurements in
the assessment of fetal growth and the
paper by Willocks et al (1967) is notable
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in that it was the first one to assess the
accuracy of this technique in the diagno-
sis of the small-for-dates baby. This study
introduces the simple and attractive con-
cept of 1.7mm per week as the lower
limit of normal growth of the fetal bipa-
rietal diameter. The concept of a fixed
lower limit of growth is erroneous as
the growth rate of the fetal biparietal
diameter in the third trimester varies
considerably. Furthermore, the figure of
1.7mm per week was set too high when
we consider that Willocks et al (1964)
found the mean normal growth rate in the
last 10 weeks to be 1.6 mm per week. The
net result was that though the pick-up
rate of the small-for-dates fetus was good
(70 per cent small-for-dates babies had a
growth rate less than 1.7mm per week)
there was a high incidence of false posi-
tive diagnoses (57 per cent of babies with
a low ultrasonic growth rate were of
normal birthweight).

It is clear from this that the lower
limit of growth must be allowed to vary
with fetal maturity of head size. Camp-
bell and Kurjak (1972) and Campbell and
Dewhurst (1972) using the graphs of
Campbell and Newman (1971) evolved the
following method of estimating fetal
growth. When the first measurement is
taken it is compared with the first graph
to see if it is within the normal range
for a particular week of gestation; sub-
sequent growth is then assessed on the
second graph (weekly growth rate versus
head size). This technique can probably
best be explained with an example. A
fetus whose maturity is supposed to be 34
weeks is found to have measurement of
80 mm, ie. equivalent to 30 weeks size.
There are two possible reasons for the
small head size (excluding microcephaly
and dolichocephaly); either the maturity
is in error of fetal growth is impaired.
A fupther measurement is taken one
week later. If the hiparietal diameter is
83mm this indicates that fetal growth
is normal and that the maturity is in

error providing subsequent growth is
normal. If however it is only 81 mm

then this indicates retarded fetal growith.

Campbell and Kurjak (1972 a) and Camp-
bell and Dewhurst studied (1972) 406 ca-
ses who were referred because they were
clinically small-for-dates or had pregnan-
cy complication; 149 were found to be
normal; 117 had a maturity problem and
140 had a retarded growth rate. In this
later group, 68 per cent of babies were
below the firth percentile also had a
significant increase of low apgar scores,
perinatal deaths and fetal abnormalities
when compared with the other groups.
Campbell and Kurjak (1972 b), compared
serial cephalometry with urinary oestro-
gen excretion in the asessment of fetal
growth retardation. They found that ce-
phalometry was significantly better at
diagnosing the small-for-dates fetus
thought there was no significant differen-
ce between the two methods in predicting
perinatal aspyxia.

Placentography. — The ultrasonic ap-
pearances of the placenta have been des-
cribed and illustrated by Donald and
Abdulla (1968) and Campbell and Kohorn
(1968). Placental tissue appears as an area
of fine speckling. When the position is an-
terior, the fetal surface is clearly demar-
cated as a line; this line is not usually
observed with the posterior placenta

Fig. 8. Normal pregnancy at 18 weeks show-
ing upper posterior placenta
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through the fetal surface is equally cle-
arly seen when there is an interface bet-
ween liguor and placental tissue (Fig.
8).

Placentography by ultrasound is highly
successful and in many ways comes ne-
arest to the ideal method of placental loca-
lisation. An advantage is that the placenta
can be visualized from 11 weks menstrual
age onward. This makes useful in redu-
cing the potential hazards of amniocen-
tesis. The edge of the placenta can be
visulazed and this can be related to the
presenting part and to the cervix. Thus
not only can the degree of placenta pra-
evia be ascertained, but in case of mar-
ginal praevia the chances if a vaginal
delivery can be assessed. Despite these
favourable features, mistakes can be
made however as the published work on
this subject shows. Donald and Abdulla
(1968) had a 94 per cent success rate in
613 cases and failed to demonstrate 4
out of 30 placenta praevias; Kobayashi
et al (1970) had a success rate of 95 per
cent in 100 cases and had one error in
19 placenta praeviae, while Morrison et
al (1969) had one error in 23 cases of pla-
centa praevia. Taking these three studies
together, in 72 cases of placenta praevia,
there were six failures (8.3 per cent), and
of these, only one was on the anterio-
uterine wall. The difficulties that can be
encountered in localisation of the poste-
rior placenta usually anise in the third
trimester and can be attributed to two
factors — a relative diminution in the
amount of liquor amnii and an increase
in the size of the fetal trunk. The body
of the fetus attenuates the sound so that
when a longitudinal midline scan is
made, the placental tissue does not «spec-
kle« and the fetal surface cannot be iden-
tified. In Queen Charlotte’s Hospital, we
have developed a techmique to deal with
this situation and have found it highly
successful. Firstly, longitudinal scans are
made lateral to the fetal trunk where
if the placenta is indeed posterior, spec-

kling can always be seen. The operator
next ascertains if the presenting part is
closely applied to the sacral promontory
and if it is then placenta praevia is im-
possible. If there is a space between the
presenting part and the sacral promo-
tory, the patient is given a 30° »head
down« tilt and the fetal head gently ra-
ised (this is easy when placenta is pra-
evia). If placenta praevia exists, then the
lower edge can be easily identified. An
example of this technique is shown in
Fig. 9.

Other conditions of mid and late pre-
gnancy. — This section will cover the
other conditions that can be diagnosed
by ultrasound in the second and third
triemeters of pregnancy.

Fig. 9. Case of Type III posterior placenta

praevia at 36 weeks — a) longitudinal scan

showing suspicion of posterior placenta pra-

evia and b) placenta now shown more clear-

ly with head-down tilt and upward displa-
cement of the fetal head
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Hydatidiform mole. — The diagnosis
of hydatoiform mole was first reported
by Donald and Brown (1961) and subse-
quent workers (Kohorn and Blackwell,
1968; Morrison et al, 1970) have confir-
med that ultrasound is probably the most
reliable and certainly the most rapid me-
thod of diagnosing this condition.

The characteristic appearance of a hy-
datidiform mole is that of diffuse spec-
kling due to multiple reflections from
the vesicles which are present throughout
the uterus when the ultrasonic intensity
is hngh (Fig. 10); these echoes quickly
disappear when the intensity of the ultra-
sound is slightly reduced (giving the ap-
pearance of an empty uterus) but the
rate of disappearance of echoes in vari-
able and the diagnosis is usually made
on the speckling alone. There are no fetal
echoes (unless rarely when there is a
coexisting fetus) and no evidence of li-
quor amnii. Occasionally blood clot
which is transonic is present in the lo-
wer pole of the uterus. Even when there
is a coexisting fetus the diagnosis can
usually be made and in our department
we have recently successfully diagnosed
two such cases.

Another important aspect is that after
evacuation of the mole, ultrasound can
be used to examine the uterus should

Fig. 10.

Hydatidiform mole at 16 weeks
menstrual age

the gonadotrophin levels rise again. Ultra-
sound can quickly distinguish between
reourrent molar tissue or choriocarcino-
ma and a normal pregnancy (Fig. 11).

Multiple pregnancy., — In mid pre-
gnancy this diagnosis can easily be made
by counting the fetal heads. As even the
most primitive of B scanners will out-
line the fetal head this as a diagnosis
that should not be missed. Although the
fetal head can be seen as early as 12
weeks menstrual age, the diagnosis can
only be reliably made from 14 weeks on-
wards. Eexamples of multiple pregnancy
are shown in Fig. 12.

Fig. 11. Recurrence of molar tissue (inva-
sive mole) 3 months after evacuation of hy-
datidiform mole

Fig. 12. Multiple pregnancis in the middle
trimester — a triplets at 22 weeks
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Associated tumours. — Pelvic tumours
associated with pregnancy can usually be
clearly defined. For the majority of such
swellings, the differential diagnosis is
between uterine fibroid and ovarian cyst.
Echoes from fibroids typhically merge
with those of the uterus (Fig. 13). Fur-
thermore, fibroids usually attenuate the
sound waves to a greater degree (requir-
ing a higher intensity or lower frequ-
ency sound wave to penetrate them) are
frequently irregular and give diffuse

course echoes from their substance. Ultra-
sound may fail to diagnose small sub-
serous fibroids but will usually reveal
large ones and (importantly) will always

Fig. 13. Case of cervical fibroid at 17 weeks
gestation — the vagina is seen to merge
with the fibroid

Fig. 14. Case of a large ovarian cyst displac-
ing at 8 weeks menstrual age to the left
side of the abdomen

show a cervical fibroid (Fig. 13). Ovarian
tumours on the other hand are usually
transonic (unless solid and malignant)
have smooth walls and frequently dis-
place the uterus to one side (Fig. 14).

Hydramnios. — The appearances were
first described by Sunden (1964) and cha-
racteristically, there are large echo-free
areas in which the fetal limbs appear as
»blobs« (Fig. 15). There is unfortunately
no way of assessing this quantitively and
the diagnosis is made by visual impres-
sion only. In a similar way, oligohydram-
nios can be recognised by an absence
of echo-free area and »blobbing« of the
limbs.

Fetal abnormality. — At present only
cephalic abnormalities can be reliably
diagnosed by ultrasound. Anencephaly is
characterized by the abcsence of the ty-
pical strong smooth outline of'the fetal
head (Fig. 15). Hydramnios is usually
asociated after 24 weeks gestation. In
theory, the diagnosis should be possible
if the fetal head is not visualized by 14
weeks gestation but if termination of
pregnancy is contemplated it is best to
confirm the diagnosis by at least two
further weekly scans. In Queen Char-
lotte’s Hospital, we have successfully di-
agnosed three cases of anencephaly be-
fore 20 weeks gestation and in one case,
termination was carried out (Campbell
et al, 1972). It is notable that in none
of these early cases was hydramnios pre-
sent..

Hydrocephaly should be considered if
the “fetal biparietal diameter is above
11 cm though usually it is far in exces
of this figure. The fetal head is typically
more spherical than ovoid and there is
often an asymetrically placed midline
echo. Microcephaly is diagnosed by the
appearance of an abnormally small fetal
head, especially when compared with a
transverse section of the fetal chest. It
should be stressed that in both hydro-
cephaly and microcephaly, borderline ca-
ses can give rise to difficulty in diagno-
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Fig. 15. Case of anencephaly at 28 weeks

gestation — a) longitudinal scan showing ab-

sence of normal head echo and b) transverse

scan showing hydramnios and blobbing of
the limbs

sis. Unfortunately, the fetal spinal co-
lumn cannot be visualized by ultrasound
with the precision of an X-ray and at
present the diagnosis of spinal abnorma-
lities is not in practical proportion.
Using their water coupling scanner,
Garrett et al (1970) diagnosed polycystic
fetal kidneys at 31 weeks gestation. It
is unlikely however, that this diagnosis
would have been made with a contact
scanner. However, a renal abnormality
of the fetus that should be detectable
with the contact scanner is renal age-
nesis. As described above, the fetal blad-
der can always be seen on the B scan
display. The absence of fetal bladder
echoes over a six-hour period together

with oligohydramnios would be strong
presumptive evidence of renal agenesis.
So far, this condition has not been di-
agnosed.

Abnormal babies are usually small-for-
dates (because of low growth potential)
and so indirectly fetal abnormality can
frequently be indicated from serial bi-
parietal measurements. Campbell and
Kurjak (1972 a) described how in con-
trast to the baby suffering from intra-
uterine starvation, who shows only a ter-
minal flattening of the growth rate, the
abnormal baby frequently demonstrated
impaired growth from early in the se-
cond trimester.

Summary

In a decade, ultrasound has progressed
from being a research tool to an invaluable
aid in obstetric diagnosis. In many conditi-
ons such as placenta praevia, hydatidiform
mole and fetal death in utero, it has become
the diagnostic method of choice while it use
in cephalometry has provided obstetricians
with an important means of assessing fetal
maturity and growth. In our practice, the
introduction of ultrasound has necessitated
some changes in obstetrics practice. For
example, the obstetrician is encouraged to
refer possible maturity problems for diagno-
sis early in pregnancy rather than defer inve-
stigation until late in the third trimester. It
has also caused a dramatic reduction in the
use of x-rays for antenatal diagnosis. Howe-
ver, in certain fields such as pelvimetry and
the detection of skeletal abnormalities of the
fetus, radiology remains supreme. If progress
over the next 10 years is as rapid as in the
last, then ultrasound will play an increasingly
important role in the elucidation of obstetric
diagnostic problems.
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Novotvorevine u slezeni su veoma ri-
jetke i dolaze u svega 0,6 9, svih novotvo-
revina (3). Kao i u drugim organima one
mogu biti dobro¢udne i zloc¢udne, a ove
opet primarne i sekundarne ili metastat-
ske.

Dobrocudne novotvorevine su fibromi,
hondromi, osteomi, limfangiomi, heman-
giomi i to najceSée kavernoznog oblika.
Ovamo nadalje spadaju ciste slezene, koje
se prema vec¢ini autora dijele na:

1. kongenitalne, primarne ili prave ci-
ste,

2. posttraumatske, hemoragi¢ne, sekun-
darne ili pseudociste, i

3. parazitarne ciste.

Sigurna diferencijalna diagnoza dobro-
¢udnih novotvorevina slezene mogucéa je
jedino histoloSkom pretragom operativ-
nog ili punkcionog materijala. Veli¢ina
cista moZe varirati od sasvim malenih pa
do onih koje narastu do veli¢ine nogo-

metne lopte. Mogu biti pojedinacne ili u
ve¢em broju. Terapija je jedino kirurska.

Primarne zlo¢udne novotvorevine u sle-
zeni su veoma rijetke i dolaze u svega
0,19,. Njihova diagnoza je te$ka, a pro-
gnoza izrazito loSa. NajleSée su to sar-
komi celularnih stanica, potpornog tkiva
ili sarkom krvnih zila. NeSto ¢e8ée su me-
tastaze karcinoma drugih organa kao plu-
¢a, nadbubrezne Zljezde, maternice, jaj-
nika i dojke (0,69, Saegesser, 1—479/
Schurer, 109, Aschoff)3.

Diferencijalno diagnosti¢ki moraju se
iskljuditi novotvorevine okolnih organa
slezene, lijevoga bubrega, nadbubreZne
Zljezde, repa guSteracle, lijevoga reznja je-
tara, omentuma, Zeluca, debelog crijeva,
lijevoga oSita, kao i retroperitonealni
procesi te uvecanje limfnih Zljezda.

Radiolo$ki prikaz moze biti direktan,
kada se nastoji prikazati sama slezena i
patoloSke promijene na njoj, ili indirek-




350

Mates I

tan, kada se prikazom okolnih organa
nastoji prikazati promijene na slezeni.

Prikaz slucajeva. — Bolesnik R. M,
53 godine, mu$kog spola. Iz anam-
neze se doznaje da se djecjih bo-
lesti me sjeCa, a kasnije navodno uvijek
zdrav. U anamnezi ne spominje bilo ka-
kovu traumu. Prije dvije godine lijecio se
na istom odjelu zbog upale vena lijeve
noge. Tada ucinjeni klinicki i laborato-
rijski nalazi bili su u granicama normale.
Sada je na odjel primljen zbog istih smet-
nji. Ponovljeni laboratonijski nalazi su u
granicama normale. Kod klinickog pre-
gleda trbuha pipa se u lijevom gornjem
dijelu tumefakcija veli¢ine djecje glave,
palpatorno potpuno bezbolna, glatke po-
vrine, slabo pomicna. Bolesnik istu nije
primjetio niti je imao bilo kakovih po-
teSkoca. Diaskopija pluca i srca pokazala
je uredan nalaz. Rentgenogram trbuha
dopunjen sa profilom pokazuje u lijevom
gornjem kvadrantu cisticnu tvorbu veli-
¢ine djecje glave sa jasno vidljivim ista-
loZzenim vapnom u stijenci. Tvorba lezi

GRS Vil |

Sl. 1. Rentgenogram trbuha: u lijevom gor-

njem kvadrantu vidi se cisti¢na tvorba veli-

¢ine djeCje glave sa jasno vidljivim vapne-

nim rubom. Sjena ilijevoga bubrega potisnu-
ta je prema dolje

Sl. 2. 1. v. urografija: lijevi bubreg je po-

tisnut prema dolje uz impresiju gornjeg po-

la. CaSice gornje skupine lagano deformira-
ne. Lijevi ureter izvijugan

Sl. 3. Frontalni planigram trbuha: jasno vid-

ljiva cisti¢na tvorba u lijevom gornjem kva-

drantu trbuha sa istalozenim vapnom u sti-
jenci



viSe straga. Sjena lijevoga bubrega potis-
nuta je prema dolje, tako da donjim po-
lom prelazi preko linije kriste. Kontura
lijevoga m. psoasa je glatka i pravilna.
(S1. 1.) Diaskopija Zeluca prikazala je nje-
gov pomak prema naprijed i u desno bez
znakova eventualne impresije stijenke u
podrucdju velike krivine. Irigoskopija sa
irigografijom pokazuje fleksuru lienalis
kolona potisnutu prema dolje i naprijed
uz sasvim blagu impresiju, dok se infil-
tracije stijenke nije wutvrdilo. Infuziona
urografija dala je uredan nalaz funkcije
i morfologije desnoga bubrega. Lijevi bu-
breg pokazuje sada jo$ jasnije prije spo-
menuti pomak prema dolje i desno uz
impresiju gornjeg pola. Funkcija leenja,
koncentracije i evakuacije je uredna. Ka-
nalni sistem ne pokazuje promijena. Li-
jevi ureter je lagano izvijugan, Sto je uv-
jetovano potisnu¢em bubrega (Sl. 2.).
Uéinjeni su frontalni planigrami lijevoga
gornjeg kvadranta trbuha, koji jasno po-
kazuju cisticnu tvorbu veli¢ine djecje
glave sa vapnenim rubom. Opisana cistic-
na tvorba odijeljena je od lijevoga oSita

Sl. 4. Rentgenogram irigoskopije kod punje-
nja: fleksura lienalis kolona potisnuta je
sjenom veli¢ine muske $ake prema dolje i
medijalno, bez znakova infiltracije stijenke

Novotvorevine slezene

Sl. 5. Scintigram slezene: velika hladna zona
uvecane slezene

sa dva prsta Sirokom homogenom sjenom
koja pripada gornjem polu slezene (Sl.
3.). Scintigrafija slezene pokazala je ve-
liku hladnu zonu koja zauzima njene cen-
tralne partije i ¢itav donji pol.

PredloZzeni pneumoperitoneum bolesnik
odbija. Splenoportografija kao i aortogra-
fija nisu radjene zbog neopremljenosti
rentgen odjela za takove pretrage.

Nakon konzultacije sa kirurgom boles-
niku je predloZen operativni zahvat na
kojega pristaje. Operativan nalaz: uveca-
na slezena napete Cahure, veliine djecje
glave, glatke povrsine, tamno crvene boje.
Na donjem polu vide se fibninske nasla-
ge. Ucinjena je splenektomija, a patohi-
stolodki nalaz je — pseudocista. Postope-
rativni tok je uredan i bolesnik se odpu-
Sta iz bolnice kao izlecen.

Bolesnica J. J., 64 godine. Djecjih bolesti
se ne sjeca. Kasnije nekoliko puta lijedena
radi upale bubrega. Lezala na internom
odjelu od 5.3.—2.3.1974. g. zbog povreme-
nih bolova ispod lijevoga rebranog luka,
laganih povremenih mucnina, slabljenja i
proljevastih stolica. Laboratorijski nalazi
pokazali su lagani pad broja eritrocita uz
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porast broja leukocita, kao i porast br-
zine sedimentacije krvi. Klinickom in-
spekcijom trbuha palpira se u lijevom
gornjem kvadrantu tvorba veli¢ine mus-
ke Sake, neravne povrsine, bezbolna, veo-
ma slabo pomic¢na. PredloZzene daljne pre-
trage bolesnica odbija i na vlastiti zah-
tjev odlazi kudi. Nakon 14 dana vraca se
ponovno na odjel zbog pogorSanja opceg
stanja i1 sve jacih bolova u trbuhu. Na-
tivni rentgenogram trbuha u lezeCem po-
loZzaju pokazuje u lijevom gornjem kva-
drantu sjenu veli¢ine muske Sake, oStro
ograni¢enu od okoline. Diaskopija pluca
pokazuje poloZen i respiratorno uredno
pomican lijevi oSit. U frenikokostalnom si-
nusu vidi se sasvim maleni izljev. Diasko-
pija Zeluca i duodenouma sa pasazom cri-
jeva je u granicama normale. Irigosko-
pija sa irigografijom pokazuje fleksuru
lienalis potisnutu prema dolje i medijal-
no, bez znakova infiltracije stijenke (SI.
4.). Urografski nalaz oba bubrega je funk-
cionalno i morfolos§ki potpuno uredan.
Scintigrafija slezene pokazuje veliku hlad-
nu zonu uvecane slezene (Sl. 5.). Kako
bolesnica oseca sve jace bolove, opada na
tezini, gubi apetit, predlaze joj se opera-
tivni zahvat na kojega pristaje, te se pre-
bacuje na kirurSki odjel. Kod operacije
vidi se uvelana slezena, izrazito Cvoraste
povrsine, ¢vrsto srasla sa okolinom i bez
mogucnosti mobiliziranja radi splenekto-
mije. Ulini se samo punkcija slezene a
patohistoloSki nalaz punktata je — reti-
kulosarkom. U postoperativnom toku,
nakon 14 dana nastupa smrt uslijed in-
suficijencije bubrega.

Zakljucak. — Prikazana su i opisana
dva bolesnika sa novotvorevinom u sle-
zeni. To su rijetka oboljenja sa veoma

oskudnim klini¢kim nalazima, te se Cesto
puta odkriju kao slucajan nalaz kod pre-
traga radi drugih oboljenja. Novotvore-
vine slezene mogu biti dobrocudne i zlo-
¢udne, a ove potonje najéeS¢e metastat-
ske. Radiolo8ki prikaz moze biti direktan,
kada se nastoji prikazati sama slezena i
promijene na njoj, ili indirektan, kada se
radioloSkim prikazom okolnih organa na-
stoji utvrditi promijene na slezeni. Tera-
pija je operativna, uz ozraclivanje, uko-
liko se radilo o zlo¢udnoj novotvorevini.

Summary

Two cases of tumor of the spleen are
described. In the first case a pseudocyst
was found, in the second the tumor proved
to be reticulosarcoma. Both cases were ve-
rified by histology.

Literatura

1. Guyton, C. A.: Medicinska fiziologija,
152—153, 352—352, Medicinska knjiga Beo-
grad—~Zagreb, 1963.

2. Ganre i saradnici: Kirurgija I dio, 430
do 434, Zagreb, 1948.

3. Medicinska enciklopedija: sv. 9., 94—103,
Zagreb, 1964.

4. Perovi¢, D.: Skripta iz anatomije, sv. 2.,
79—82, Zagreb, 1947.

5. Schinz, H. R. i saradnici: Lehrbuch der
Rontgendiagnostik, Band V., 453—467, 6. Ne-
ugearbeitete Auflage, Georg Thieme Verlag,
Stuttgart, 1965.

6. Sutton, D.: Textbook of Radiology, 752
do 753, E. and S. Livingstone, Edinburgh
and London, 1971.

Adresa autora: Dr. Ivo Mates, radiolog, Pi-
vovarska 10, 47000 Karlovac.



RECENZIJE KNJIGA

Krebsbekampfung:
Hoffnung und Realitdt

BRD 1970
d+2

ML=
iebende fin Nilfionen)

Thieme Verlag Stuttgart Arg

O

KREBSBEKAMPFUNG: HOFFNUNG
UND REALITAT

H. Oeser

Georg Thieme Verlag, Stuttgart 1974, 184
strani, 104 slike, 9 tabel in 4 barvne pri-
loge. Cena 39,80 DM.

V tej knjigi avtorji obravnavajo Ze
sicer znano tezo o determinirani kvoti
ozdravitev rakastih bolnikov. Novost pa
je v tem, da skuSajo tezo sedaj osvetliti
z novejSimi dognanji v kinetiki celice in

tkiv ter v odnosu med tumorjem in
njegovim rednikom. V prvem poglavju
avtorji vpeljejo nov terminus, govore o
tumorski valenci, ki jo sestavljajo tri
kompomente in sicer: (1) lokalizacija in
velikost tumorja pri ugotovitvi, (2) hitrost
rasti tumorja in (3) nagnjenost tumorja
k tvorbi metastaz. Vsako od teh poglavij
avtorji kriti¢no prikazejo. V zvezi z loka-
lizacijo in razSirjenostjo govore o pome-
nu TNM klasifikacije, ki ji oCitajo pred-
vsem statiénost pogleda ter opozarjajo,
da nas lahko pripelje do »birokratskega«
na¢ina zdravljenja. Glede parametra hi-
trosti rasti so avtorji mnenja, da je le-ta
pomemben, ker prikaze dinamiko rasti
ter tako ni v nobeni zvezi z velikostjo
tumorja. Avtorji menijo, da je pojem
¢asa podvojitve mocno uporaben po-
datek, ki pa ga je zaenkrat tezko zajeti,
saj tumor v najboljSem primeru vizuali- '
ziramo, ko je njegova velikost 5 do 8 mm.
V zvezi z metastazami avtorji opozarjajo,
da so te rezultat medigre med tumor-
jem in rednikom/organom. Pravijo, da so
minili c¢asi izkljuéno hemodinamskega
gledanja na ta proces, ki je po njihovem
mnenju mo¢no imunsko obarvan.

V zvezi s problemom analize rezulta-
tov zdravljenja, tj. podatkov, na katere
se vedno opiramo in pri katerih je
zaslediti veliko neresnice, menijo, da je
treba vpeljati lo¢eno kvantitativno vred-
notenje rezultatov, kar pomeni ozdrav-
ljenje ali interval prost simptomov, in
kvalitativno, ki naj pove, ali daje na$
nadin zdravljenja v primerjavi z netreti-
ranimi serijami dejansko boljSe prezi-
vetje. Temu sledi poglavje o poizkusih
zviSanja udinkovitosti zdravljenja. Tu je
govora vecCinoma o znanih stremljenjih
kot so npr. superradikalne operacije, zvi-
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Sevanje doze pri obsevanju in uvajanje
novih izvorov sevanja; pri tem se ome-
njajo tudi pi-mezoni. Prav tako daje av-
tor tega poglavja velik poudarek kom-
binaciji nasStetih terapevtskih moznosti.

Zadnje poglavje obravnava organizacijo
borbe proti raku. Priceti je treba Ze na
zaCetku, kar pomeni vzgajati zdravnika,
tocneje, uvesti bolj podroben, prakti¢en
Studij onkologije v medicinske Sole. Te-
zi§¢e problema je pa¢ danes v zgodnjem
odkrivanju rakastih bolezni, in s tem v
zvezi prihaja vsekakor bolj in bolj v po-
Stev definiranje rizi¢nih skupin. Potrebo
po tem nam nenazadnje diktira tudi go-
spodarnost pri troSenju sredstev, potreb-
nih za zgodnje odkrivanje rakastih bo-
lezni.

Knjiga je pisana zelo dinamic¢no in zato
zanimivo. Opremljena je s serijo domi-
selnih slik in diagramov, ki mocno olaj-
Sajo razumevanje. Smatramo, da knjiga
vsebuje koristen tekst za ljudi, ki se ba-
vijo oz. jim je pri srcu reSevanje pro-
blema rakastih bolezni.

S. Plesnicar

KLINISCH-RADIOLOGISCHES
SEMINAR

ERKRANKUNGEN DES DUNNDARMS

Herausgegeben von W. Frommhold, P.
Gerhardt

G. Thieme Verlag, Stuttgart, 1973. 204
strani, 122 slik, 23 tabel, cena 48 DM.

Interdisciplinarni pogovori predstavlja-
jo za moderno radiologijo neprecenljivo
vrednoto. Ob njih si bogati strokovno
znanje radiolog, klinik, patolog in (pato)-
fiziolog. Omogocajo iskanje skupnih poti
za zdravnikovo ravnanje.

Ni torej ¢udno, da je pred dvema letoma
publiciran tekst klini¢no-radioloSkega se-
minarja TiibinSke univerze pozel tolik§no

Kﬁniséh—radiologiscbes' Semmar 4

zanimanje (glej recenzijo: Klinisch-radio-
logisches Seminar; FErkrankungen der
Niere, Radiologia Iugoslavica 1-2/1973).
Zdaj je pred nami druga knjiga v tej
seriji. Obravnava bolezni tankega creve-
sa. Sodeluje 15 priznanih avtorjev. V
svojih sestavkih prikazujejo pregled pa-
tologije tankega Crevesa, fiziologijo, moz-
nosti in meje rentgenske diagnostike, spe-
cialne rentgenske metode (angiografije,
hipotoniéna duodenografija) in izotopske
preiskavne moznosti. Precej prostora je
odmerjeno diagnostiki Crohnove bolezni.
Zanimivi so tudi ¢lanki o kirur§kih moz-

nostih pri obolenjih tankega crevesa, re-

aktivnih spremembah med in po terapevt-
skem obsevanju, o preiskavnih metodah
pri otrocih, ter o malabsorbcijskih sin-
dromih.

Knjizica daje vrsto vzpodbud za vsako-
dnevno rentgenologovo delo, daje pregled



danes mozZnega, svetuje izpopolnitve v
metodiki in sistematiki radiologovega
pregleda. Klinik bo v njej naSel pregle-
den oris meja moznosti radiolo$ke dia-
gnostike.

Knjizica ne Zzeli zamenjati ucbenike,
njena velika vrednost je v aktualnosti
in celovitosti obravnavane teme.

P. Sokli¢

Wirbelsaulen-Fibel

Von Hans Rettig - Otto Oest - Joachim Eichler

‘2.neubearbeitete und erweiterte Auflage |
Mx_gs Abbﬂdungen in 190 Einzeldarstellungen
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Stevilo pacientov, ki zaradi bole¢in v
krizu, motenj ravnotezja, izzarevanja bo-
le¢in v zatilje, ischialgije in podobnega
iS¢ejo zdravniSke pomoci predvsem Vv
splo$ni praksi ni majhno. Pri¢ujoce delo,
sicer ne posebno obsezno, na strnjen na-
¢in, vendar v okviru najpomembnejsih
informacij prikazuje celotno patologijo
hrbtenice tako etiolo$ko, klini¢no, dife-
rencijalno diagnosti¢no in tudi na krat-
ko nakaZe moznosti zdravljenja.

Zavoljo lazjega razumevanja je Vv
prvem poglavju predstavljena anatomija
hrbtenice predvsem v klini¢no-aplikativ-
nem smislu. Celotno delo je nato raz-

deljeno v poglavja, ki smiselno slede drug |

drugemu.

Vrstijo se: preiskovalna tehnika tako
kliniécna kot radioloska, motnje v
statiki hrbtenice, degenerativna obolenja,
vnetja, metabolna obolenja, novotvorbe,
poskodbe, radikularni in pseudoradiku-
larni sindromi, anomalije oziroma vari-
ante aksialnega skeleta.

Znadilnost vsega povedanega je, da delo
ni namenjeno samo specialistu s tega pod-
ro¢ja. Poudarek je v prikazu patologije
aksialnega organa v taki obliki,
razumljiva predvsem tistim, ki se z njo
srecujejo v ambulanti splosne prakse.
Seveda je dobrodosSel repetitorij vsem
ostalim, ki se interdisciplinarno udej-
stvujejo pri obolenjih hrbtenice.

Tako je v poglavju stati¢nih motenj na
hrbtenici pregledno prikazana razdelitev
skolioz, njihova klinika, diferencialna di-
agnoza, prognoza in terapija.

Pri razlagi degenerativnih obolenj je
razlo¢no podana razlika med deformant-
no spondilozo, hondrozo in intervertebral-
no osteohodrozo. Razlo¢no je tudi pove-
dano kaj je Mb. Scheuermann.

Razumljivo, Ceprav s skopimi besedami
je razlozena vkljuditev skeleta v endokri-
ni sistem, ter etiopatogeneza povecane
razgradnje kosti. V to razpravo so pri-
druzene: razdelitev in prikaz osteoporoz,
njihova diferencialna diagnoza ter tera-
pija. Razlozeno je tudi razlikovanje med

da je’
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starostno atrofijo in involutivho osteo-
porozo. Dobro so pojasnjena tudi doga-
janja pri inaktivitetni osteoporozi.

Veliko pozornost so avtorji posvetili
travmi hrbtenice, kar je sprico vse Ste-
vilnejS§ih poskodb hrbtenice bodisi po-
klicnih, bodisi v prometu Se posebno po-
membno. Pri klasifikaciji teh poskodb
so upostevani tako funkcionalno-dinamic-
ni kot patoanatomski parametri. V skladu
s temi dejstvi je tudi obravnavana tera-
pija teh lezij.

V posebno poglavje so uvr$€ena in
razlozena tako imenovana vertebragena
obolenja oziroma iritacije zivénih kore-
nin. Patologija, ki je vsebolj aktualna.
Marsikdo, posebno pa praktikus bo naSel
koristne napotke in razlago cervikalnega
sindroma, ki zajema dokaj obsezno pato-
logijo: vertebrageni glavobol, okcipi-
talno neuralgijo, brahialgijo parestetiko
nokturno, migreno cervikalis in podobno.

Pregledna je tudi obravnava anomalij
razvoja oziroma variant skeleta hrbteni-
ce. Ob navedeni klini¢ni sliki so nastete
vse moznosti, ki se obi¢ajno pojavljajo.

Kot zakljucek je prav gotovo umestna
trditev, da si podobnih publikacij lahko
samo Zelimo. V strnjenem tekstu z bo-
gato ilustracijo je s Sirokim pogledom,
Ceprav v gotovih poglavjih po nadinu en-
ciklopedije, prikazana celotna patologija,
mestoma tudi patofiziologija hrbtenice
obenem s terapijo.

Ludvik Tabor

NUCLEAR HEPATOLOGY

M. Lio, H. Yamada, K. Kitani, Y. Sasaki:
Clinical and Physiological Aspects of Liver
Disease by Radiosotopes.

George Thieme Publishers Stuttgart, Iga-
ku Shoin Itd. Tokyo, 1974. 164 strani,
15 bravnih slik in 332 ilustracij.

Vsebina knjige je sumaricen prikaz iz-
kuSenj in spoznanj avtorjev v zadnjih 10

letih v hepatologiji s pomoc¢jo nuklearno
medicinskih preiskav. PoloZzaj nuklearne
medicine v hepatologiji je opisan v duhu
klini¢nega hepatologa, diagnostika in raz-
iskovalca. Avtorji opiSejo jedrnato pato-
lo8ko-fiziolo8ko osnovo v poglavju obrav-
navanega klini¢nega problema, bistvo (ne
pa tehnologijo) nuklearno medicinskega
postopka, rezultate pa prikaZzejo na po-
u¢nem klinicnem primeru ter v sta-
tisti¢ni obdelavi rezultatov preiskav sku-
pine kontrolnih oseb in bolnikov hepato-
patov.

Knjiga je razdeljena v 13 kratkih po-
glavij, ki so napisana v lahko razumljivi
angle$Cini, jasno in jedrnato. Osnovno
znanje o nuklearno medicinskih in vivo
in v in vitro preiskavah in poznavanje ter-
minologije v nuklearni medicini je pogoj
za razumevanje vsebine. Avtorji uporab-
ljajo aparate in radiofarmacevtike kot
jih ima na razpolago Klinika za nukle-
arno medicino v Ljubljani in je zato knji-
ga toliko bolj zanimiva za slovenske he-
patologe.

Odkrivanju procesov, ki okupirajo jetr-
ni prostor, sluzi scintigrafija. Scintigra-
fija v 3 polozajih odkriva hepatalne de-
fetkte v 80—90 9/, z ®Au, dodatna scinti-
grafija z ¢Ga citratom, z ¥1J-RISA ali #Tc-
albuminom, z BJ-BSP in celiakalna ter
portalna perfuzijska scintigrafija z 31J-
MAA pa omogocajo njihovo diferenciacijo
v malignome, hemangiome, dilatacije in-
trahepati¢nih Zol¢evodov in ciste.

Za klini¢nega hepatologa so predvsem
zanimivi diagnosti¢ni postopki in nova
spoznanja doseZzena s pomocjo Studija
metabolizma 131J-BSP. Rentencijski test z
0,5 mg 1J-BSP loc¢i z veliko zanesljivo-
stjo hepatopate od kontrolnih oseb, se-
kvenéna scintigrafija in $tudij intrahepa-
talnega in ekstrahepatalnega transporta
131J-.BSP omogoca diferenciacijo ikterusa:
parenhimskega od obstrukcijskega, loce-
vanje Dubin-Jonsonovega sindroma od
Rotorjevega tipa bilirubinemije. Avtorji
postavljajo nove modele v kinetiki 131J-
BSP pri konstitucionalnih zlatenicah.



Novosti prinasa $tudij hemodinami¢nih
prilik pri cirozi jeter in idiopatski por-
talni hipertenziji: spremembe v portal-
nem in arterialnem minutnem volumnu
jeter ter v minutnem volumnu vranice.
Studija prinasa test odkrivanja in semi-
kvantitativnega dolo¢anja intra- in eks-
trahepatalnega shunta s pomocjo perku-
tanega vbrnizga B'J-MAA in ¥Kr ali ¥Xe v
vranico.

V domeno in vivo preiskav z radioak-
tivnimi izotopi sodi Se poglavje obSirnej-
Se klini¢no nuklearne medicinske Studije
o shistosomiazi na Japonskem, krajse po-
glavje o Wilsonovi bolezni z glediS¢a me-
tabolizina bakra (#*Cu) in sprememb v
vranici ter poglavje o scintigrafski detek-
ciji kongenitalnih anomalij jeter.

In vitro preiskave v hepatologiji imajo
skromnejsi obseg, vendar so odlicen pri-
spevek k klini¢ni hepatologiji: radio-
imunsko dolocanje X-fetoproteina in
Australia antigena ter dolocanje latentne
vezalne kapacitete za Zelezo (LIBC). Mi-
kroelemente v jetnih pa je mogoce dolo-
Cati z aktivacijsko analizo biopti¢nega
materiala jeter (baker, mangan, brom in
jod).

Najnovejs$i primer poznavanja in fizio-
logije soli zol¢nih kislin je detekcija bak-
terijske dekonjugacije soli Zol¢nih kislin
pri sindromu slabe absorpcije s tehniko
meritve radioaktivnosti izdihanega zraka
po oralni aplikaciji glicin — 1-1*C-holata.
Ta tehnika odkriva bolnike s povecano
bakterijsko dekonjugacijo Zol¢nih soli
(bacterial overgrowth syndrome).

Zadnje kratko poglavje informira bral-
ca o testiranju funkcije RES-a jeter in
odkrivanju amiloidoze z 3!J-Congo-rdeci-
lom.

Moje porocilo o »Nuoclear Hepatology«
je namenoma obsSimnejSe, ker bi rad opo-
zoril na napredek zadnjega desetletja v
nuklearni hepatologiji, za katerega so po-
goji tudi v naSem Klini¢nem centru. Knji-
go, kateri sta napisala uvodni besedi pio-
nirja nuklearne medicine prof. G. V.
Taplin in prof. H. N. Wagner priporoc¢am
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zlasti klini¢cnim hepatologom in interni-
stom, seveda pa tudi vsem uporabnikom
nuklearne medicine.

B. Varl

HIP DISEASE OF INFANCY AND
CHILDHOOD,

R. H. Freiberger, J .J. Kaye, B. Ghelman,
J. W. Spragge.

Current problems in Radiology, Vol. III
Number 5, Sept.—Oct. 1973,

Year book medical publishers, Chicago
51 strani, 32 slik, letna subskripcija 20 $

Revija »Current problems in Radiology«
je dvomesec¢nik in s svojimi publikacija-
mi bralca ne razocara. Tudi s septembr-
sko-oktobrsko Stevilko je tako.

Obolenje kol¢nega sklepa novorojencka
oz. otroske dobe je prikazano na nadin,
kot si ga lahko samo Zelimo. Pisano Zi-
vahno, obenem brez leposlovne navlake,
nove ugotovitve, pisano tako kot moramo
v radiologiji gledati na vsak problem.
Klini¢no-diagnosti¢no  Siroka zasnova,
vpraSanja podprta z dokazi, ki ne dopu-
§¢ajo dvoma.

Publikacija prikazuje Stiri najbolj po-
gostna obolenja kol¢nega sklepa dojencka
oz. rane oiroSke dobe: kongenitalna
displazija, bakterielni infekti, asepti¢na
nekroza, epifizioliza glavice femorja.

Izraz kongenitalno displazijo je zame-
njala kongenitalna dislokacija kol¢nega
sklepa, posledica novejs$ih ugotovitev in
gledanj na nastanek motenega razvoja
kol¢nega sklepa.

Zanimivo je, da avtorji ne prikazujejo
v svojih razpravah le diagnosti¢nega pro-
blema. Obravnavana je tudi terapija oz.
kako se kazejo na rentgenski sliki posle-
dice razli¢nih terapevtskih posegov.

Tak pristop predstavitve nekega diag-
nosti¢nega problema odpira moznosti naj-
SirSega informiranja. Na ta nacin obrav-
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navana katerakoli tematika daje vse
mozZnosti, da lahko govorimo v pravem
kliniéno diagnosti¢nem jeziku, metoda, ki
je v radiologiji edino pravilna.

V poglavju vnetja kol¢nega sklepa pri
novorojencku in kasneje, je prikazano raz-
likovanje med septi¢nim artritisom, supu-
rativnim artritisom in specifi¢nim koksi-
tisom.

Avtor opozarja na odloc¢ilno vlogo ra-
diologa v timu neonatalec, pediater-ortc-
ped. Vendar radiolog brez dobrega zna-
nja klinike ne more uspeSno konkurirati
v tem triu.

V poglavju asepti¢ne nekroze glavice
femorja in epifiziolize glavice femorja se
avtorja drZita ustaljenega nacina obrav-
navaja tematike — klini¢na slika, pato-
logija, etiologija, radiologija, zdravljenje.
Zanimivo je, da terapiji, kar sicer pri ra-
diolo8kih razpravah ni navada, posvecajo
avtorji enak pomen kot diagnostiki. Ta
nadin daje tisto potrebno Sirino, ki jo v
radiologiji vse preveckrat pogreSamo.
Visa prikazana dela oz. razprave spremlja
bogata fotodokumentacija.

L. Tabor

Od 11. do 15. novembra 1974 je potekal
v Brescia-i (Italija) leto$nji (tradicionalni)
te¢aj oz. kolokvij iz radioterapije in njej
sorodnih podrocij. V organizaciji Radio-
loSkega inStituta »0O. Alberti«, pod vod-
stvom prim. dr. M. Piemonteja, so se vr-
stila predavanja priznanih strokovnjakov
iz uglednih svetovnih zdravstvenih cen-
trov.

V programu navedena podrocja: tehno-

logija in avtomatizacija v radioterapiji,

dozimetrija in mikrodozimetrija v odnosu
z LET in RBE, frakcionirane doze, novo-
sti v curiesterapiji, so privlatna za vse, ki
jih zanimajo novosti v radioterapiji.

T. Benuli¢



IN MEMORIAM

Profesor dr. Branislav Gadjanski
(1891—1974)

Dana 7. avgusta 1974. godine ugasio se
zivot doktora Branislava Gadjanskog, jed-
nog od prvih radiologa Srbije.

Rodio se 1891. godine u Jasi Tomicu u
staroj srpskoj porodici koja ga je vaspi-
tavala u patriotskom duhu i spremala ga
da sluzi svom narodu.

Gimnaaiju je ucio i zavr$io u Pancevu.
Medicinu je poceo da studira u Pesti, ko-
ju je morao da napusti zbog aktivnosti
u nacionalnoj organizaciji »Kolo mladih
Srba«, koja nije bila u volji Pe$tanskim
vlastima. Studije je nastavio u Becu gde
ga zatice objava rata Srbiji. Iz Beca pre-
begne u Srbiju i prijavi se u dobrovo-
ljacki odred srpske vojske sa kojom se
povlaci sve do Krfa. Posle oslobodjenja
odlazi u Prag i tamo diplomira na medi-
cinskom fakultetu.

Po zavrSenim studijama bude postav-
ljen za sreskog lekara u Zajefaru i na
toj duznosti je proveo tri godine.

Iz Zajecara odlazi ponovo u Be¢ na spe-
cijalizaciju iz radiologije. Posle zavrSene
specijalizacije dobija sluzbu u Valjevu
na novo osnovanom rendgenskom odelje-
nju Valjevske bolnice i na tom odeljenju
je proveo citavu deceniju. Sti¢e zvanje
primarijusa i novo postavljenje u Opstoj
drzavnoj bolnici u Beogradu. Na rend-
genskom odeljenju Beogradske drzZavne
bolnice ostaje sve do zavrSetka drugog
svetskog rata. Uskoro posle oslobodjenja
dolazi do fuzije Medicinskog fakulteta i
Opste drzavne bolnice i dr. Gadjanski po-
staje jedan od prvih profesora Medicin-
skog fakulteta na novo stvorenom Insti-
tutu za radiologiju.

Odli¢an struc¢njak, covek Siroke kultu-
re, elokventan i dobar didaktik prof.

Gadjanski usmerava celokupnu svoju ak-
tivnost na pedagoski rad. Veliki je nje-
gov doprinos na uzdizanju mladih struc-
nih kadrova zahvaljujuéi stalnom i bli-
skom kontaktu sa svim svojim saradni-
cima. Kao dugogodi$nji Sef katedre bio
je inicijator za odrzavanje mnogih struc-
nih sastanaka i organizator mnogih semi-
nara za strué¢no uzdizanje lekara i sred-
njeg medicinskog osoblja.

Veoma aktivan i cenjeni ¢lan Srpskog
lekarskog drustva, dugogodisnji ¢lan re-
dakcije casopisa »Snpski arhiv«, profesor
Gadjanski je bio inicijator za osnivanje
RadioloSke sekcije Srpskog lekarskog
drudtva.

Citavu deceniju je bio u penziji a bio
je prisutan na svim sastancima i kongre-
sima radiologa Jugoslavije.

Li¢nost profesora Gadjanskog je bila
puna izuzetnih ljudskih vrednosti. Kao
ucitelj: strpljiv pedagog i dobar didaktik.
Kao lekar: savestan, saosecajan i pozrtvo-
van sa velikim iskustvom i znanjem. Kao
¢ovek: prijatan, vedar, duhovit ali odme-
ren i dostojanstven. Uzivao je ugled i po-
Stovanje svih koji su ga poznavali.

Ostao je dosledan sebi do zadnjih dana
svoga zivota i samrtni¢ke patnje je pod-
nosio sa mirom i dostojanstvom. Veliko
i hrabro srce je imao taj covek.

Neka zivi se¢anje na profesora, dokto-
ra Branislava Gadjanskog koji je bio od-
lican lekar, dobar uditelj i plemenit Co-
vek.

Neka je slava i hvala profesoru, dokto-
ru Branislavu Gadjanskom!

R. Nikolié¢-Ljubisavljevié




POROCILO S SEMINARJA »PERSPEKTIVE V BIOFIZIKI IN MOLEKULARNI
BIOLOGIJI«

OTOCEC, od 2. do 6. septembra 1974

Seminar sta organizirala Mednarodno
zdruzenje za cCisto in aplikativno biofizi-
ko, ter Jugoslovansko drustvo za biofi-
ziko. Tehni¢no izpeljavo srecanja in tudi
izbor tem ter predavateljev pa sta pre-
vzela prof. J. Wyman z Instituta Regina
Elena v Rimu in doc. dr. S. Svetina.

Seminar naj bi potekal kot letna Sola v
okviru postdiplomskega Studija in je bil
namenjen predvsem Studentom biofizike,
vendar je zaradi Siroke zasnove in viso-
kega nivoja predavateljev pritegnil Sirso,
heterogeno grupo slusateljev.

Uvodno predavanje prof. Eigena, nobe-
lovca iz Gottingena, pod skupnim naslo-
vom: Evolucije, je bilo pregledno razde-
ljeno na Stiri dele, ki so se dopolnjevali,
razlagali in potrjevali njegovo teorijo na-
stanka bioloSkih sistemov in njihovo ma-
temati¢no dokazljivost. Sploh je bil ma-
tematicen aspekt seminarja vedno bolj
oCiten in prav predavanje eksperimental-
nega matematika O. Gurela, IBM, New
York, ki je naSel svoje, izredno enostav-
ne in zanimive resitve za razlago moleku-
larnih, celularnih in kancerskih proble-
mov, s katerimi nam je nakazal Siroko
uporabnost matemati¢nih metod v bio-
logiji.

Wyman je Studij kooperativnosti in ve-
zave prikazal na molekuli hemoglobina in

nakazal moZnost uporabnosti tudi za dru-
ge sisteme.

Rojasa zanima evolucijski problem hi-
trosti propagacije impulza po ZzZivénem
vlaknu, proudéuje selektivnost celi¢ne
membrane, ter skuSa dokazati obstoj ka-
nalov za posamezne ione.

Predavanji Walkerja in Brennerja sta
se dopolnjevali. Oba proucujeta organi-
zacijo genetitnega materiala, vendar ne
na prokariontih, temve¢ na insektih in
nematodah. Walker proucuje mutacijsko
hitrost, Brenner pa eksperimentalno doka-
zuje, da Crickov model DNA ne drZi po-
polnoma.

Perry, z Instituta za raziskavo raka v
Philadelphiji, je prikazal Ze znana, pa tudi
lastna raziskovalna zapaZanja pri delu z
messenger RNA.

Oba, Pernis in Hoffman se ukvarjata
z imunskimi sistemi. Prvega zanima re-
gulacija imuno sistema in fiziologija lim-
fooitov, drugi pa skuSa razloziti funkcijo
imuno sistema s teonijo mrezaste poveza-
ve, vendar Cisto fizikalno in matemati¢no
tako, da popolnoma abstrahira bioloSke
lastnosti in odvisnost samega sistema.

Seminar je popolnoma uspel, Zelimo si,
da bi taka in podobna oblika sodelovanja
postala utrjena praksa.

E. Kolar



SESTANEK RADIOLOSKIH TEHNIKOV JUGOSLAVIJE
Ohrid, od 10. do 12. oktobra 1974

Od 10. do 12. oktobra 1974 je bil v
Ohridu sestanek radioloskih tehnikov Ju-
goslavije, ki se ga je udelezilo okrog 400
¢lanov zdruZenja.

Teme predavanj so bile iz rentgenske
diagnostike, radioterapije, izotopne di-
agnostike, ostala predavanja pa so bila
iz organizacije in normiranja dela rent-
genskih tehnikov ter Solanja tehnikov. Iz
rentgenske diagnostike smo prvikrat vi-
deli abdominalno arteriografijo, to-
mografijo atlantoxccipitalnega sklepa,
teleradiografijo glave in pnevmoencefalo-
grafijo. Sami posnetki in projekcije so
bili standardni, pa¢ pa smo na diapozi-
tivih videli, da imajo zelo moderne apa-
rature in opremo. Doc. dr. Antevski iz
Skopja je predaval o nevarnostih in re-
animaciji pri vbrizgavanju intravenoznih
kontrastov, kar je izzvenelo kot poziv teh-
nikom, naj teh preiskav ne delajo brez
rentgenologa.

Predavanja dr. Panova o zdravstvenem
stanju ljudi, ki delajo pri virih sevanja,
je bilo spremljano s prikazom hudih po-
Skodb koze, amputacije prstov in karci-
nomov, ki so se pojavili po 20-letnem
delu s sevanji. Upamo, da so to bile po-
sledice pionirskega dela nas$ih predhod-
nikov in da se nam pri dana$njem delu
in ob boljsi zasciti ne obetajo taks$ne po-
sledice. Opozoril pa nas je, da smatrajo v
Beogradu vsak padec Stevila levkocitov
pod 4000 v mm? krvi kot profesionalno
obolenje, ne glede na izvor tega obolenja.

1z radioterapije smo poslusali predava-
nje dr. Budihne z OnkoloSkega inStituta
v Ljubljani, o planiranju radioterapije.
Prof. dr. Mark iz Zagreba nam je go-
voril o svojih izkus$njah z gama kamero.

O normah dela sta nam predavala prof.
dr. Novak in doc. dr. Cengié. SkuSala sta
prikazati kakSne norme storilnosti naj bi
veljale za delo retgenskih tehnikov pri sli-
kanju, in kakSne v resnici so. Primerjava
med Skopjem in Zagrebom je namreé
pokazala, da je treba zagrebSkim tehni-
kom za enako placilo narediti tretjino
manj, ker imajo pa¢ ugodnejSo pogodbo
s socialnim zavarovanjem.

Ostre so bile debate o pogojih delav-
cev (oz. tehnikov) za delo pri virih se-
vanja. Cedalje bolj se zahteva viSja rent-
genska Sola in odklanja priucen kader,
ki je po dosedanji praksi zasedal taka
mesta. Izjema naj bi bili le delavci, ki
delajo Ze najmanj dvajset let na delov-
nem mestu rentgenskega tehnika in ima-
jo vsaj srednjo medicinsko 3olo, vendar
pa se tudi od njih zahteva polletni radio-
loski tecaj.

Problem je tudi v tem, da Sola v Skop-
ju 8e ni uradno verificirana, ampak do-
bijo Studentje samo potrdilo, da smejo
delati pri virih sevanja.

Zaradi velikih razlik pri dolzini dopu-
sta, delovnem casu, beneficijah nasploh
in Solanju, ki so zelo olitne — ne samo
po republikah, ampak tudi med ustano-
vami, je zbor sprejel naslednje zakljuc-
ke:
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— prizadevati si moramo za ustanovi-
tev vi§jih Sol za rentgenske in izotopne
tehnike;

— za poenotenje predpisov o delu z
ionizirajo¢imi sevanji za vso drzavo, in

— za beneficiranje delovnega staza po
enotnih normah.

Rentgenski tehniki:
Nograsek J., S. Djurisié¢, J. Skofic, F.
Blatnik

OBVESTILI

Od 21. do 24. novembra 1974 se je vrsil
v Dubrovniku prvi jugoslovanski postdi-
plomski seminar »Ultrazvok v klini¢ni
medicini«. Seminar je obravnaval fizikal-
ne, diagnosti¢ne in terapevtske probleme
uporabe ultrazvoka v medicini. Organiza-
tor: Ginekoloska klinika, Petrova 13, Za-
greb.

Od 10. do 14. marca 1975 bo na Dunaju
(Wien, Austria), IAEA simpozij o novo-
stih v biomedicinski dozimetriji. Infor-
macije: J. W. Kane, Office of inform.
Service, USAEC, Washington, D. C. 20545.

STROKOVNI SEMINAR RENTGENSKIH
TEHNIKOV

V dneh od 6. do 7. novembra se je vr-
§il v Beogradu strokovni seminar rentgen-
skih tehnikov pod pokroviteljstvom Ra-
diolo8kega Imstituta Medicinske fakultete
v Beogradu. Posvecen je bil deseti oblet-
nici delovanja sekcije radioloSkih tehni-
kov SR Srbije. V programu seminarja so
bile obravnavane teme, ki se ti¢ejo spreci-

alne tehnike slikanja, radioterapije (Upo-
raba katetrona in teleterapija) in zascita
delavcev v obmoc¢ju jonizirajolega seva-
nja. V prostem delu so udelezenci obiska-
li Radiolo$ki institut Medicinske fakulte-
te v Beogradu in Institut »Boris Kidric«
v Vinci.

PRICETEK GRADNIJE TRT OBJEKTA
V LJUBLJANI

Dne 27. 11. 1974 je bil na prostoru bivsih
klini¢nih bolni$nic in v neposredni blizini
Onkoloskega inStituta slovesno vgrajen te-
meljni kamen ob pri¢etku gradnje TRT
(teleradioterapevtskega) objekta. Po dol-
gih letih zbiranja sredstev od posamezni-
kov, organizacij in skupnosti je Onkoloski
inStitut v Ljubljani koncno pricel graditi

objekt, ki bo pod eno streho zdruzil vso
radioterapijo. Direktorica OnkoloSkega
inStituta, prof. Bozena Ravnihar, se je ob
slovesnosti na gradbiS¢u zahvalila vsem,
ki so kakorkoli prispevali k pri¢etku grad-
nje in s tem omogocili bolnikom sodob-
nejSe zdravljenje.
Tomaz Benuli¢



VII. SESTANEK CLANOV KLUBA
RADIOTERAPEVTOV JUGOSLAVIJE

Leto$nji drugi sestanek radioterapevtov
je potekal skupaj s strokovnim sreanjem
hrvatskih ginekologov ob 40-letnici radio-
terapije karcinoma colli uteri v SR Hrvat-
ski. Dvestopetdeset udeleZencev srecanja,
prisotnost udeleZencev s podradja razli¢-
nih dejavnosti terapije raka, pozornost
upravnih in politi¢nih predstavnikov —
vse to je ponoven dokaz, da je za sodobno
zdravljenje raka potrebno sodelovanje in
dogovarjanje vseh, od zdravnikov pa do
tistih, ki soodlo¢ajo pri naértovanju zdrav-
stvene politike.

Sestanek kluba je obravnaval obicajne
probleme radioterapevtov: prihodnji se-
stanek, skupscino kluba, sodelovanje ra-
dioterapevtov na IV. kongresu kancerolo-
gov SFRJ v Sarajevu 1. 1975, specializacijo,
vprasanje Clanstva, itd.

Sklenjeno je bilo, da bo prihodnji se-
stanek kluba skupaj s IV. kongresom kan-
cerologov SFRJ, v maju 1975, ko naj bi
radioterapija dobila svoje mesto tudi v
rednem programu. Kazalo bi odrediti ozZje
delovno podrocje Ze pred kongresom, da
bi bile izmenjave izkuSenj ¢im bolj uspe-
ne in prepricljive.

Prihodnja skupscina kluba naj bi se vr-
Sila jeseni 1975. leta, najverjetneje v Beo-
gradu. Potrebno je Se preuciti moZnost
vkljucitve v mednarodno zdruZenze radio-
terapevtov-onkologov ter izvoliti novo vod-
stvo kluba.

Za SR Slovenijo je tudi SR Hrvatska
dobila radioterapijo kot samostojno spe-

cializacijo. To je pomemben korak v smi-
slu nadaljnjega uveljavljanja radioterapije
ter hkrati obveznost za njen kvalitetni
razvoj in izenalitev med posameznimi
centri. V drugih republikah oz. centrih se
specializacija v glavnem Ze obravnava sa-
mostojno (v ¢asu specializacije in izpita),
Ceprav jo zakon Se obravnava skupaj z
rentgensko diagnostiko. Glede programa
se ravnajo po kasnej$i delovni usmeritvi
specializanta.

Izenacen Se ni status drugih sodelavcev
specialnih strok (fizikov, biologov), od ka-
terih imajo nekateri priznan status spe-
cialista po treh letih dela v onkologiji,
drugi pa morajo Se posebej opraviti izpit.

V svetu in pri nas se kaZe razvoj v smi-
slu specialista radioterapevta-klinika, z
naslovom radioterapevt-onkolog. Zaradi
sodelovanja mnogih specialnih strok v on-
kologiji (patologije, citologije, kirurgije),
bo Se najbolj ustrezala reSitev naslova v
smislu onkologa posamezne oZje special-
nosti. Sam program specializacije pa bo
treba prilagoditi podro¢ju posamezne
usmeritve.

Ob koncu sestanka se je obravnaval tecaj
radiofizike in radiobiologije v Beogradu in
potreba po revidiranju obstojecih skript.

Sestanek radioterapevtov na Reki je
uspel, strokovno in organizacijsko ter po-
stal obveznost za nadaljnje delovanje.

T. Benuli¢





