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Nova generacija cepiv

HEPAGERIX B

injekcije
cepivo proti hepatitisu B, izdelano z genetskim
inzeniringom

metoda genetskega inzeniringa .izkljuCuje prisotnost
Cloveske Krvi

popolnoma varno in Siroko preskuseno cepivo

visoko ucinkovito cepivo, ki varuje pred vsemi znanimi
podvrstami hepatitisa B in pred hepatitisom D

dosega skoraj 100 % serokonverzijo

lahko ga dajemo v vseh starostnih obdobjih

vsi ga dobro prenasajo

Baziéno cepljenje opravimo s 3 intramuskularnimi dozami po eni izmed
shem (0, 1, 6) ali (0, 1, 2):

a)

osebe, ki so izpostavljene manjsemu ali zmernemu tveganju infekcije:
prva doza: dan po izbiri (0)

druga doza: mesec dni po prvi dozi (1)

tretja doza: 6 mesecev po prvi dozi (6)

osebe, ki potrebujejo hitro zascito ali so pogosteje izpostavljene infekciji:
prva doza: dan po izbiri (0)

druga doza: mesec dni po prvi dozi (1)

tretja doza: 2 meseca po prvi dozi (2)

Odrasli in otroci starejsi od 10 let: 20 ung proteina povriinskega antigena v 1 ml
suspenzije.

Novorojencki in otroci do 10 let: 10 ug proteina povrsinskega antigena v 0,5 ml
suspenzije.

Podrobnejse informacije in literaturo dobite pri proizvajalcu.

(T4 KRKN

tovarna zdravil, p.o.. Novo mesto
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Contrast Media

Y529 NYCOMED

Periferna i visceralna arteriografija
OMNIPAQUE .

joheksol

neionsko kontrastno
sredstvo
gotovo za upotrebu

GLAVNE PREDNOSTI
OMNIPAQUEA

U PERIFERNOJ | VISCERALNOJ
ARTERIOGRAFIJI

e dobra opcéa podnosiljivost

e nikakvi ili klinicki beznacajni
ucinci na hemodinamicke i kardio-
vaskularne parametre
znacajno smanjena ucestalost i
tezina subjektivnih reakcija bole-
snika u usporedbi s konvencional-
nim ionskim kontrastnim sred-
stvima
nikakav uéinak na enzime jetre i
gusterace
izuzetno rijetka pojava alergijskih
reakcija
visokokvalitetni angiogrami

IZNYCOMEDA - INOVATORA U
PODRUCJU KONTRASTNIH
SREDSTAVA

Omnipaque je zastiéeno ime

SIGURNIJE KONTRASTNO )
SREDSTVO U DIJAGNOSTICKOJ
RADIOLOGIJI

Proizvoda¢c Nycomed A/S Oslo, Norveska

Iskljuciva prava prodaje u Jugoslaviji ima firma
LECLERC & CO. Schaffhausen/Svicarska.

Zastupstvo za Jugoslaviju ima:

REPLEK-MAKEDONIJA,

91000 Skopje, Jurij Gagarin bb, 091/237-266, 237-272, 232-222, 232-350
Zastupstvo 091/233-138, Telex 51431




£ NYCOMED

Contrast Media

Kardioangiografija
OMNIPAQUE .

joheksol

neionsko kontrastno
sredstvo
gotovo za upotrebu

Glavne prednosti
Omnipaquea u
kardioangiografiji

e vrlo dobra podnosljivost nakon
aplikacije u koronarne arterije

e nikakuvi ili klinicki beznacajni
ucincinakrvni pritisak, akciju srca
i EKG parametre
smanjena ucestalost i intenzitet
subjektivnih reakcija bolesnika u
usporedbi s konvencionalnim
ionskim kontrastnim sredstvima
izuzetno rijetka pojava alergijskih
reakcija
visokokvalitetni angiogrami
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SREDSTAVA

Omnipaque je zasticeno ime

SIGURNIJE KONTRASTNO
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s o Lv o LA N ? (ambroksol)

tablete, sirup

nov sinteticni mukolitik in bronhosekretolitik

e uravnava intracelularno patolosko spremenjeno sestavo izlocka
v dihalih

stimulira nastajanje in izlo¢anje surfaktanta iz celic pljuéne strukture

povecuje baktericidnost alveolarnih makrofagov

zmanjsuje adhezijo bakterij in levkocitov ‘na sluznico dihalnih poti

sprosca zastojni in Zilavi izlo¢ek s stene bronhijev in olajSuje

izkasljevanje

e odstranjuje bronhialni izloéek s spodbujanjem mukociliarnega
prenosnega sistema in neposrednim vplivom na delo cilij

e zmanijSuje viskoznost bronhialne sluzi

e ublazuje neproduktivni kaselj

e olajSuje dihanje

Oprema

20 tablet
100 ml sirupa

Podrobnejse informacije in literaturo dcbite pri proizvajalcu.

(T4 KRKN

tovarna zdravil, p.o., Novo mesto




Visoko ucinkovit selektivni virostatik v obliki injekcij za infuzijo,
mazila za oc€i in kreme

VI R O LEX® (aciklovir)

za zdravljenje in preprecevanje infekcij, ki jih povzrocajo virusi herpes simplex
tipa 1 in tipa 2 ter varicella zoster

@ visoko selektivno deluje na viruse

@ hitro zaustavi razmnozevanje virusov
@ hitro odpravi simptome infekcije

@ bolniki ga dobro prenasajo

VIROLEX® — injekcije za infuzijo

za zdravljenje

— infekcij s herpesom simplexom pri bolnikih z oslabljeno imunostjo
— hudih oblik primarnega genitalnega herpesa simplexa

— primarnih in rekurentnih infekcij z varicello zoster pri osebah z normalno in

oslabljeno imunostjo

— herpes simplex encefalitisa (fokalnega in difuznega)

— za preporecevanje infekcij s herpesom simplexom pri bolnikih z zelo
oslabljenim imunskim sistemom (transplantacije, zdravljenje s citostatiki)

VIROLEX® — mazilo za oéi

za zdravljenje
— keratitisa, ki ga povzroca herpes simplex

VIROLEX® — krema

za zdravljenje
— infekcij s herpesom simplex na kozi in sluznicah

Podrobnejse informacije in literaturo dobite pri proizvajalcu.

KRKA, tovarna zdravil, n. sol. 0., Novo mesto
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FROM PRACTICE FOR PRACTICE

Case presentation
67-year old woman; first examination

Physical Examination

The breasts are symmetrical. In the upper outer quadrant of the left breast parenchyma remnants
can be palpated. No palpaole tumor in the breast. The axillae and supraclavicular spaces are NED

Aspiration Biopsy of the Left Breast

No cells in the specimen; the obtained material is not diagnostically relevant.

Mammography — see mammograms of the left breast.
Comment.

it

Fig. 1

Describe the mammograms and suggest further
procedures:

follow up at 6 months

follow up before 6 months

follow up later than after 6 months
follow up is not necessary
stereotactic biopsy

— open biopsy

(For answers see page 195.) Fig. 2

1
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EUROPEAN SCHOOL OF ONCOLOGY
MILANO

INSTITUTE OF ONCOLOGY
LJUBLJANA

RARE TUMORS SYMPOSIUM:

BURKITT-LIKE LYMPHOMA
IN CENTRAL EUROPE

OCTOBER 18-19th, 1990.
LJUBLJANA, JUGOSLAVIA

SCIENTIFIC PROGRAMME:

— EPIDEMIOLOGY AND VIROLOGY OF BURKITT-LIKE LYM-
PHOMA

~ PATHOLOGY AND IMMUNOLOGY OF BURKITT-LIKE LYM-
PHOMA

— SYMPTOMATOLOGY AND DIAGNOSTICS OF BURKITT-LIKE
LYPHOMA

— SPECIAL LECTURE: IMMUNITY IN MALIGNANCIES

— POSTER PRESENTATIONS AND A SERIES OF SHORT LECTU-
RES FROM INSTITUTIONS, CLINICS AND WORKING GROUPS
WITH EXPERIENCE IN DIAGNOSTICS AND TREATMENT OF BUR-
KITT-LIKE LYMPHOMA

— CLOSING LECTURE: PRESENT STATUS AND TREATMENT OF
BURKITT LIKE LYMPHOMA

Information and registration: BLL Organizing Committee, Ms. Olga
Shrestha, Institute of Oncology, Zaloska 2, 61000 Ljubljana, Yugosla-
via. Tel 061-327 955




Sodelavcem!

V letu 1991 bo pricel izhajati 25. letnik nase revije. Z zeljo da bi jubilejni letnik
predstavili najSirSemu Stevilu strokovnjakov v svetu, smo v urednistvu sklenili, da
izdamo posebno jubilejno Stevilko, ki bo v celoti pisana v angles¢ini ali o drugem
svetovnem jeziku. V njej naj bi nasi in povabljeni tuji strokovnjaki s podrogij, ki jih
objavlja revija, predstavili svoje dosezke v obliki originalnih znanstvenih prispevkov
ali preglednih ¢lankov.

Vse, ki so pripravljeni sodelovati, vljudno naproS§amo, da nam to sporo¢ijo do
30. septembra 1990.

25. letnik
revije
RADIOLOGIA IUGOSLAVICA

Priimek iN iM@ AVIONA iouiimsamusmmnsionimesivisssssisism om0 55 S5 KA s s s Fss

INASIOV e smmmrennsnnnmsnsastssmmsenios omptonssamistonsanmme romeessris st i s e P S S S s

»RADIOLOGIA IUGOSLAVICA«
Urednistvo
Onkoloski institut Ljubljana
Vrazov trg 4 — 61000 Ljubljana
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Saradnicima!

U godini 1991 Stampat ¢e se 25-godisnjak revije. U Zelji da jubilejni godisnjak
predstavimo najSirem broju struénjaka u svetu, zaklju¢ili smo da se Stampa vanredan
jubilejni broj koji ¢e biti u celosti pisan na engleskom ili drugom svetskom jeziku. U
tom broju neka bi nasi i pozvani strani stru¢njaci iz podrucja koja objavljiva revija,
predstavili svoja dostignuéa u obliku originalnih nauénih ili preglednih ¢lanaka.

Sve, koji su spremni saradivati, uétivo molimo da nam to jave do 30. septembra
1990.

25. godisnjak
revije
»RADIOLOGIA IUGOSLAVICA«

»RADIOLOGIA IUGOSLAVICA«
Urednistvo
Onkolo$ki institut Ljubljana
Vrazov trg 4 — 61000 Ljubljana
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UNIVERZITETSKO MEDICINSKI CENTAR
INSTITUT ZA RADIOLOGIJU | ONKOLOGIJU, SARAJEVO

KOMPJUTERIZIRANA TOMOGRAFIJA (CT)
TORAKALNIH ORGANA U DIJAGNOSTICI EHINOKOKA

CHEST CT IN HYDATID DISEASE

Dalagija F, Besli¢ $

Abstract — Chest CT ¥indings in 77 patients with pulmonary hydatid disease were analysed retrospectively and
compared with similar data of plain radiography and surgery. Out of the total 89 (100%) operated pulmonary
hydatid cysts, 58 (65%) were intact or simple, and 31 (35%) ruptured or complicated hydatid cysts. CT improved
preoperative diagnosis of pulmonary, as well as the echinococcus of upper abdominal organs.

It proved to be superior to conventional radiologic diagnostic methods in the diagnosis of simple and complicated
hydatid cysts, associated with difficulties in differential diagnosis in particular kinds of complicated cysts.

UDC: 616.24-002.951.21-073.75

Key words: echinococcosis pulmonary, tomography
x-ray computed

Orig sci paper

Radiol lugosl 1990; 24: 117-20

Uvod - Poznato je da Jugoslavija kao medi-
teranska zemlja spada medu desetak zemalja u
svijetu s najve¢om ucestalo$¢u zarazenostil pasa
i oboljevanja stoke i ljudi. To¢nije, ona je na
sedmom mijestu u svijetu po ucestalosti ove
parazitoze uzrokovane formom larve Echinococ-
cus granulosus. Zbog prave epidemije oboljenja
kadriovaskularnog sistema, malignoma i mirno-
dopskog traumatizma, smatra se da je ehinoko-
koza kao zdravstveni problem potisnuta, pa i
zenemarena.

Tok bolesti je dugotrajan sa oskudnim i neka-
rakteristicnim simptomima, pa se bolest Cesto
otkriva slu¢ajno, a veliki broj bolesnika ostaje i
neotkriven, izlozen opasnosti nagle smrti. Posto
je vrileme eradikacije jo$ daleko, preporuceno je
permanentno izucavanje dijagnostike i terapije
ehinokoka (1).

Uz konvencionalne radioloke i druge dijag-
nosti¢ko-laboratorijske metode, u nasoj ustanovi
se u dijagnostici ehinokoka od 1979. godine
koristi i kompjuterizirana tomografija (CT)."

Osnovni cilj ovog rada je bio da se na posto-
je¢em klinickom materijalu iz svakodnevne
prakse analiziraju mogucnosti CT i procjeni njen
doprinos dijagnostici intratorakalnog ehinokoka.

Received: February 2, 1990 — Accepted: March 24, 1990

Materijal i metode — Retrospektivnom meto-
dom obradeni su nalazi CT torakalnih organa 77
klinickih pacijenata sa intratorakalnim ehinoko-
kom, kod kojih je ova pretraga i izvr§ena u nasoj
ustanovi u toku posljednjih deset godina, uz
operativhu potvrdu nalaza.

Od ukupno 77 (100%) pacijenata, 43 (56%)
su bili musSkog, a 34 (44%) zenskog pola, u
zivotnoj dobi od 4 do 77 godina, prosje¢no 34
godine.

Pored CT torakalnih organa, kod svih 77
pacijenata predhodno je ucinjena standardna
radiografija torakalnih organa (posteroanteriorna
i profilna projekcija), a kod nekolicine radioskopi-

“ja, konvencionalna tomografija, bronhografija,
angiografija i bronhoskopija. CT jetre, odnosno
gornjeg abdomena, klinicko-laboratorijske pre-
trage i operativni zahvat, ucinjeni su, takode, kod
svih 77 pacijenata. CT pregledi su izvrSeni apara-
tom Somatom SF ili DRH u supinacionom polo-
Zaju pacijenata, sa transverzalnim presjecima
toraksa od nivoa.apeksa do straznjih freniko-ko-
stalnih sinusa. CT presjeci su najcesce bili od po
8, a riede i 4 mm, samo nativno ili i nakon
aplikacije kontrastnog sredstva (infuzija i/ili »bo-
lus«).
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Dalagija F, Besli¢ $: Kompjuterizirana tomografija (CT) torakalnih organa u dijagnostici ehinokoka

Rezultati — Od ukupno 77 (100%) pacijenata,
kod 64 (83%) utvrdena je jednostrana intratora-
kalna ehinokokoza i to kod 59 u plu¢énom paren-
himu, kod dva u medijastinumu i kod tri sekun-
darno na pleuri. Kod 59 pacijenata utvrdena je
jednostrana solitarna cista (desno kod 32 paci-
jenta i to kod 12 u gornjim i kod 20 u donjim
partijama, a lijevo kod 26 pacijenata, kod 12 u
gornjim i kod 14 u donjim partijama). Kod pet
pacijenata utvrdene su po dve ciste jednostrano
(desno kod tri i lijevo kod dva pacijenta), te kod
jednog pacijenta multiple ciste desno (Tabela 1).

Od ukupno 89 (100%) operisanih intratora-
kalnih ehinokoknih cista (ne ubrajajuc¢i multiple
obostrane ciste plu¢a kod tri pacijenta), 58 (65%)
su bile jednostavne ili intaktne, a 31 (35%)
komplicirane ili rupturirane ciste.

Diskusija — Ehinokokoza ili hidatidna bolest,
koja je rasprostranjena u mnogim dijelovima
svijeta, a u koje spada i Jugoslavija, kod Covjeka
se manifestuje u formi ciste. Ove ciste se mogu
razviti u svim organima ljudskog tijela, ali prema
vecini statistika najceSce u jetri, kod 60% i

Tabela 1 — Distribucija prema lokalizaciji cista u toraksu
Table 1 — Distribution according to the site of cysts in the torax

JEDNOSTRANO
UNILATERAL
64 (83%
po 1 cista po 2 ciste multiple
by one cyst by two cysts multiple
58 5 1
desno lijevo desno lijevo desno
right left right left right
32 26 3 2 1
gore dole gore dole gore dole gore dole gore dole
up down up down up down up down up down
12 20 12 14 3 3 0 4 0 1

Kod 13 (17%) pacijenata utvrdena je obo-
strana intratorakalna ehinokokoza, kod deset pa-
cijenata po jedna cista obostrano i kod tri paci-
jenta multiple ciste obostrano. Kod 21 (27%)
pacijenata, pored intratorakalne, utvrdena je i
ehinokokoza organa gornjeg abdomena (kod 19
pacijenata u jetri, kod jednog u jetri, bubregu i
peritoneumu, te kod jednog u bubregu) (Tabela
2.).

plu¢éima, kod 30% u svim ostalim organima
kod 10% slucajeva (1, 2). Utvrdeno-je da se
najcesce srece solitarna ehinokokna cista u jed-
nom pluénom krilu, ali sumoguce i multiple ciste,
jednostrano ili obostrano.

Ciste su nesto ¢eSc¢e u desnom pluénom
krilu, periferno i u bazalnim partijama (1, 2, 3, 4,
5). Isto je potvrdeno i u ovom radu, vidljivo iz

Tabela 2 — Distribucija prema lokalizaciji cista u toraksu i gornjem abdomenu
Table 2 — Distribution according to the localization of cysts in the torax and upper abdomen

OBOSTRANO
BILATERAL
13 (17%)
po 1ista multiple
by one cyst multiple
10 3
U GORNJEM ABDOMENU
IN THE UPPER ABDOMEN
21 (27%)
u jetri u jetri, bubregu, peritoneumu ububregu
liver liver, kidnney, peritoneum k|d1ney
19 1
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tabele 1 i tabele 2, gdje je izloZzena distribucija
cista prema lokalizaciji.

Konvencionalne radioloSke dijagnosticke me-
tode, standardna radiografija i radioskopija, pred-
stavljaju i danas osnovne metode u dijagnostici
intratorakalne ehinokokoze.

Kao sto je ve¢ naprijed nevedeno, jedno-
stavna ili nekomplicirana ehinokokna cista ima
oligosimptomatski tok pa se Cesto otkriva slucaj-
no. Radioloski se obi¢no prezentira kao okrugla,
ostro ocrtana, homogena, mekotkivna sjena. U
diferenciranju od oslidnih tumora koristan je po-
znati Escudero Nemen-ov znak, kod manjih i
srednjih cista. U toku radioskopije, okrugla sjena
ciste u inspiriju dobiva ovalnu formu, ali negati-
van nalaz ne iskljuCuje cistu. Kod kompliciranih
ehinokoknih cista poznati su brojni radiografski
znaci (Zehbe, Kamalota, Escudero-Tobias,
Cumb. Ivanissevich, lessentisseur) od kojih su
neki patognomicni za ehinokok (1, 2, 3, 6).

Uz pomenute konvencionalne radioloske di-
jagnosticke metode u posljednjih desetak godina
u dijagnostici ehinokoka koristi se i kompjuterizi-
rana komografija (CT). Za razliku od hepaticne
ehinokokoze, o CT dijagnostici intratorakalne, u
literaturi je znatno manje radova (2, 7). Kao sto
je poznato, CT je superiorna nad konvencional-
nim radioloSkim metodama, jer je zahvaljujuéi
prvenstveno sposobnosti diferenciranja manijih
razlilka u apsorbciji X-zraka, odredivanjem ste-
pena gustoce lezije, daje dijagnosticke informa-
cije koje se ne mogu dobiti konvencionalnim
metodama. Stoga se CT, izmedu ostalog, potv-
rdila veoma korisnom i u dijagnostici cisticnih
lezija, diferencirajuci ih od masa stepena gustoce
solidnog ili masnog tkiva (1, 2, 4, 5, 7, 8, 9, 10).

Slika 1 — Jednostavna ehinokona cista sa zadebljanjem
zida preko 10 mm

Fig. 1 — Simple hydatid cyst with more than 10 mm wall
thickness

Radiol lugosl 1990; 24: 117-20.

Slika 2 — Ehinokokna cista sa »depicem« zraka u
zadebljanom zidu kao znak prijetece rupture endociste

Fig. 2 — Hydatid cyst with a pocket of air in the
thickened wall as a sign of menacing endocyst rupture

CT se pokazala najkorisnijom u dijagnostici
jednostavnih ili nekompliciranih ehinokonih cista,
Sto je potvrdeno i u ovom radu (CT nalazi su bili
podudarni sa operativnim kod preko 90% sluca-
jeva sa nekompliciranim cistama.) Ona daje ja-
san prikaz okrugle, ostro ocrtane, homogene
formacije, stepena gustoce te€nosti (u ovom
radu isti se kretao od +3 do +19, a prosje¢no +10
Haunsfildovih jedinica). Pored prikaza to¢ne lo-
kalizacije, forme, veli€ine, kontura, stepena gu-
stoce i broja cista, CT i kod ovih lezija daje i
znatno bolji prikaz odnosa prema okolnim struk-
turama-torakalnom zidu. odnosno pleuri, krvnim
Zilama, perikardu itd. (slika 1 i 2).

Medutim, a &to je istaknuto i u literaturi, ove
ciste nije moguce sa sigurno$cu diferencirati od
plucnih cista gustoce tecnosti druge etiologije na
osnovu samo CT izgleda (2). lpak, kod CT
nalaza cistiCne formacije (prema vlastitom zapa-
zanju, osobito onih sa intenzivnom prstenastom
rubnom zonom, koja odgovara pericisti) u en-
demskim krajevima, u koje spada i nasa zemija,
treba prvenstveno misliti na ehinokok (1, 2).

Smatra se da je CT korisna i u dijagnostici
kompliciranih ili rupturiranih ehinokoknih cista.
Utvrdeno je da ona, u odnosu¢ na standardnu
radiografiju, moze bolje vizualizirati karakteri-
sticne detalje kao Sto su odvojene ili kolabirane
endocisticne membrane, kolabirane membrane
ciste kCerke i intaktne ciste kéerke, unutar preo-
stale hidatidne te¢nosti (slika 3 i 4).

Rupturirane ciste bez tih karakteristika tesko
se diferenciraju od tumora, jer zbog potpunog
nedosatka te€nosti, kolabirana cista i membralne
iste kCerki se ne diferenciraju, pa dobivaju CT
gustocu solidnog tkiva. Takode i hroni¢no infici-
rane ciste, odnosno hidatidni apscesi u formi
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Slika 3 — Jednostavna ehinokona cista sa cistama
kéerkama poput septirane ciste

Fig. 3 — Simple hydatid cyst with daughter cysts as a
septate cyst

Slika 4 — Sekundarna ehinokokoza pleure sa cistama
kéerkama

Fig. 4 — Secondary hydatid pleural disease with daug-
hter cysts

Supljine zadebljalog zida periciste sa zracno-tec-
nim nivoom, ne mogu se diferencirati od pravog
ili piogenog apscesa ni pomoc¢u CT-a (2).

Zakljuéak — Na osnovu naprijed iznesenog,
moze se reéi da je CT korisna i da je znatno
unaprijedila preoperativnu dijagnostiku intratora-
kalne, kao i ehinokokoze organa gornjeg abdo-
mena.
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CT je superiorna nad konvencionalnim radio-
loskim dijagnostickim metodama u dijagnostici
jednostavnih, a i kompliciranih ehinokoknih cista
uz diferencijalno-dijagnosticke teskoc¢e kod odre-
denih vrsta kompliciranih cista.

Sazetak

Nalazi CT torakalinih organa 77 pacijenata sa intrato-
rakalnim ehinokokom analizirani su retrospektivno i
komparirani sa naiazima standardne radiografije i hirur-
gije. Od ukupno 89 (100%) operisanih intratorakalnih
cista, 58 (68%) su bile intaktne ili jednostavne, a 31
(35%) rupturirane ili komplikovane.

CT je korisna i znatno je unaprijedila preoperativnu
dijagnostiku intratorakalnog, kao i ehinokoka organa
gornjeg abdomena. Ona je superiorna nad konvencio-
nalnim radioloskim dijagnosti¢kim metodama u dijagno-
stici jednostavnih, a i kompliciranih ehinokoknih cista
uz odredene diferencijalno-dijagnosticke teSkoce kod
pojedinih vrsta kompliciranih cista.
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ULTRAZVUK | KLASICNA GRUDNA RENDGENOLOSKA DIJAGNOSTIKA
ULTRASOUND AND CLASSIC CHEST X-RAY DIAGNOSTICS
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Abstract — Two-dimensional real time ultrasonography can be a very helpful additional method to the classic
chest x-ray diagnostics in indicated and selected cases, in the first line for pleural effusions (encapsulated, atypical
or free). There are other conditions such as pleural tumors, and tumors of the lungs and mediastinum that are in
immediate contact with the thoracic wall or diaphragm, which can also be investigated by this technique. Despite

the modest number of evaluated cases, our first results point out the efficacy of the method.
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Uvod - Prakti¢na primena real-time dvodimen-
zione ultrasonografije u grudnoj dijagnostici (sem
ehokardiografije i ehomamografije) je slabo rasi-
rena, a i podaci o tome iz struéne literature su
relativno oskudni.

Ultrasonografija moze da bude vrlo zahvalna
dopunska metoda klasi¢noj grudnoj rendgenolo-
Skoj dijagnostici u odredenim slu€ajevima, i cilj
ovog €lanka, koji je baziran skoro isklju¢ivo na
svakodnevnoj praksi u nasoj (vanbolnickoj)
zdravstvenoj ustanovi, je da to prikaze, argumen-
tuje i preporudi.

Materijal i metode — U poc¢etku smo razmatrali
samo pleuralne izlive uglavhom pronadene uz-
gred pri ultrasonografskom pregledu gornjeg ab-
domena koji je i osnovna oblast naseg ultrasono-
grafskog rada (1, 2, 3); (slika 1).

Zainteresovani za mogucnost primene real
time ultrasonografije u grudnoj dijagnostici, presli
smo zatim na biranje slu€ajeva koji ¢e se posle
klinicke i rendgenske obrade pacijenta evaluirati
i ovom metodom, pri ¢emu je razvijena saradnja
sa Dispanzerom za pulmologiju naseg Doma
zdravlja (4, 5).
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Slika 1 — Pleuralni izliv desno
Fig. 1 — Right pleural effusion

U periodu od godinu dana (1989. g.) pregledali
smo ukupno 45 odraslih pacijenata oba pola sa
sonografski registrabilnim manifestacijama grud-
nog oboljenja. Od toga, jedna tre¢ina pacijenata
nam je upucivana na ultrasonografski pregled
gornjeg abdomena (sa razli¢itim uputnim dijagno-
zama ili bez njih), pri éemu je patoloski proces u
grudnom kosu pronaden uzgred. Druga, vecéa
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grupa paciljenata nam je upucivana ciljano, od
strane kolega-pulmologa iz Dispanzera za plu¢ne
bolesti, koji su prethodno upoznati sa moguc¢no-
stima i ograni¢enjima ultrazvu¢ne dijagnostike.
Ovde se uglavnom radilo o pacijentima kod kojih
kliniCki i rendgenski pregled daju dvojben dijag-
nosti¢ki rezultat, pa se od ultrazvuka oCekuje da
odgovori na neko od sledecih pitanja:

— ima li pleuralnog izliva ili ne ?

— radi li se o izlivu ili o adheziji?

— da nije u pitanju atipi¢an izliv?

— mozda se radi o parakostalnom izlivu, a
mozda o tumoru pleure ili plu¢a koji je u nepo-
srednom kontaktu sa zidom grudnog kosa?

— da li je dijafragma stvarno ili prividno podig-
nuta? Kakve je debljine i pokretljivosti?

— postoji li perikardijalni izliv, i sl.

Pregled obavljamo interkostalnim, transabdo-
minalnim (transdijafragmalnim) ili supraklaviku-
larnim pristupom grudnoj duplji: mehanicka sek-
torska sonda pendularnog tipa od 3,5 MHz naseg
aparata (Combison 320 »Kretz«) sa malom kon-
taktnom povrsinom omogucava dobijanje slike
kroz uske »prozore«, pa je vrlo pogodna.

Male slobodne te¢ne kolekcije u frenikokostal-
nom sinusu se najlakse prikazu u stojecem polo-
Zaju pacijenta oko zadnje aksilarne linije, pri
¢emu podignuta ruka olakSava interkostalni pri-
stup toj strani.

Sondiranje u pojedinim slu¢ajevima vr§imo ci-
ljano, prema klinickom i/ili rendgenskom nalazu,
uz moguce promene polozaja pacijenta.

Rezultati i diskusija

1. Slobodni pleuralni izlivi (28 razma-
tranih slucajeva)

Ovde smo stekli srazmerno najviSe iskustva;
radilo se o izlivima razli¢ite etiologije (zapaljen-
ske, posttraumatske, neoplastic¢ne ili kardijalne) i
razlic¢itog obima, vecina ih je bila jednostrana,
manje je bilo obostranih. Prakticno su svi paci-
jenti obradeni i rendgenskim metodama, i to
vecina pre, a manji deo nakon ultrasonografskog
pregleda.

Uverili smo se da je ultrazvuéni pregled osetlji-
viji za registraciju male koli¢ine slobodnog pleu-
ralnog izliva u dijafragmalnoj ili dijafragmalno-pa-
rakostalnoj fazi od rendgenskih metoda (kod tri
pacijenta sa malim pleuralnim izlivima nadenim
prvo ultrasonografski, rendgenskim metodama
odmah potom radenih ¢ak nismo mogli da ih
pronademoj, §to potvrduju i natazi drugih autora
(5). Ovim naravno ne Zelimo da proglasi'mo
ultrasonografiju za metodu izbora u ovoj oblasti!
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| desno i levo se izliv moze pronaci sa istom
lakocom, lakSe se nego rendgenski diferencira
od adhezije (izliv se moze uvek sa sigurnoscu
iskljuciti), a stiCe se i uvid u koli¢inu izlivene
te¢nosti (tu smo ¢esto bili iznenadeni neznatnim
rendgenskim manifestacijama ultrasonografski
pronadenih izliva).

Smatramo da je u dijagnostici kolateralnog
pankreatiticnog pleuralnog izliva kod lezecih pa-
cijenata ultrazvuk bez sumnje metoda izbora,
zbog tesSkoca oko organizovanja standardnog
snimanja plu¢a (imali smo pacijenta sa obilnim
levostranim pleuralnim izlivom tog porekla koji je
otpusten iz bolnicke ustanove a da izliv uopste
nije verifikovan).

2. Atipi¢ni izhivi i uCaureni pluralni
izlivi dostupnih lokalizacija (5 slu¢ajeva)

Ovde ultrasonografiju naglasavamo kao po-
sebno korisnu metodu, jer objasnjava dvojbeni
rendgenski nalaz: prakticno se moze dokazati
svaka kolekcija te€nosti koja je dostupna ultra-
zvuénom snopu. Tu pre svega dolaze u obzir
parakostalni izlivi (prednji, lateralni ili zadnji),
prednji paramedijastinalni i dijafragmalni; rend-
genska dijagnoza ovakvih izliva se inace potvr-
divala tek punkcijama, a u novije vreme uz
pomoc¢ kompjuterizovane tomografije.

Razmatrali smo svega tri u¢aurena parako-
stalna izliva: lateralni, koji se na standardnom
rendgenskom P-A snimku manifestovao jasno
ograni¢enom vretenastom senkom uz unutrasnji
zid grudnog kosa, drugi, slican — lateroposterior-
ni, i treci, veliki, posteriorni, koji je imitirao tumor
(slika 2). Kod sva tri ova slucaja, ciljani interko-

DOK ZBRARVLIR I NIIL fppepgp 122y
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Slika 2 — Veliki zadnji parakostalni izliv
-ig. 2 — Large posterior paracostal effusion

Radiol lugos! 1990; 24: 121-5.



Jovanovi¢ G: Ultrazvuk i klasi¢na grudna rendgenoloska dijagnostika

stalni ultrasonografski sken je lako pokazao da
se radi o te¢nim kolekcijama, a ne o solidnim
promenama (pleuralni tumor, debela Svartaii sl.).

U jednom smo se slu€aju ultrasonografski
uverili da je slika prividno podignute hemidija-
fragme (uz slobodan freniko-kostalni sinus) poti-
cala od subpulmonalnog izliva.

Drugom smo prilikom potvrdili dijagnozu lokali-
zovanog pleuralnog izliva u donjoj polovini velike
incizure desnog pluca: pod pretpostavkom da
te¢nost takvog izliva bar delom dodiruje parije-
talnu pleuru odrzavajuéi se tamo fizickim silama,
planski je sondiran lateralni torakalni zid a u
projekciji donje polovine velike incizure, pa je tu
na malom, ogranienom mestu te¢nost zaista i
registrovana, dok se njeno prisustvo (kako smo i
ocekivali) nije moglo dokazati ni u okolini, ni u
freniko-kostalnom sinusu, niti supradijafragmal-
no. Nakon desetak dana kardiotoni¢ne terapije,
povukli su se rendgenski znaci ovog izliva.

Nazalost, nismo u mogucnosti da uporedimo
ove nalaze sa rezultatima drugih autora, jer smo
naisli na malo podataka u stru¢noj literaturi koja
nam je dostupna.

3. Uvid u stanje parijetalne i visce-
ralne pleure

Sonografska determinacija debljine zida grud-
nog koSa prikazom parijetalne pleure je u praktic-
noj primeni u planiranju radioterapije (6).

U tri slu¢aja duze postojec¢ih zapaljenskih izli-
va, vidali smo fibrinske naslage na pleuri, pone-
kad u vidu lelujavih traka ili mostova koji povezuju
dva pleuralna lista (slika 3).
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Slika 3 — Izliv levo — pleuraina fitrinska traka (strelica)
Fig. 3 ~ Left effusion: pleural fibrinous strip (arrow)
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Posttraumatski hematotoraks se moze manife-
stovati slojem sedimenta ispod bistre te¢nosti,
Sto smo jasno prikazali kod jednog pacijenta
nekoliko dana nakon serijskog preloma rebara
(isti pacijent je vracen iz bolnicke ustanove bez
verifikacije izliva).

Kod c¢etiri pacijenta sa izlivima malignog pore-
kla vidali smo pleuralna zadebljanja i neopla-
sticne Cvoraste i krestaste depozite na pleuri.
Sli¢ne nalaze pominju i drugi autori (5).

4. Intratorakalni tumorii ciste u nepo-
srednom kontaktu sa zidom grudnog kosa ili
dijafragmom (4 pacijenta)

Ni ovde ne raspolazemo nikakvim podacima iz
dostupne literature, ali sledeci zamisao da poku-
S§amo da uitrasonografski prikazemo i takve lezi-
je, uverili smo se da je to izvodljivo, pa smatramo
da je realno moguce ovom metodom pregledati
pleuralne tumore, tumore i ciste pluc¢a, kao i
tumore i ciste medijastinuma, uz uslov da su u
neposrednom kontaktu sa zidom grudnog kosa
ili dijafragmom; ovde dolazi do izrazaja poznata
osobina ultrazvuka u lakom diferenciranju solid-
nih od cisti¢nih lezija:

— ogroman tumor levog pluc¢a u starijeg paci-
jenta, smeSten izmedu srca i levog torakalnog
zida, u celini je prikazan lateralnim interkostalnim
pristupom; radilo se o jasno ograni¢enom okru-
glom tumoru heterogene ehostrukture;

— okrugao tumor promera od nepunih 40 mm,
lokalizovan u levom plu¢énom vrhu mlade zenske
osobe pregledali smo ultrasonografskim skeno-
vanjem supraklavikularne jame i jasno ga prika-
zali (sika 4);
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Slika 4 — Tumor levog vrha pljuca
Fig. 4 — Tumor of the left pulmonal apex
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— oveci tumor plu¢a druge pacijentkinje (ispo-
stavilo se da je u pitanju fibrosarkom) lokalizovan
u prednjem delu desnog freniko-kardijalnog ugla,
prikazan je kosim desnim subksifoidnim skenom
(slika 5).
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Slika 5 — Tumor plu¢a smesten u prednjem desnom
kardiofreni¢cnom uglu (strelica)

Fig. 5 — Tumor of the lung situated in the right anterior
cardiophrenic angle (arrow)

Sve napred pomenute promene smo traZili
ciljano, prema rendgenskom nalazu.

Lokalizovanu te¢nu kolekciju koja bi odgova-
rala perikardijalnoj cisti ili u¢aurenom prednjem
donjem levom paramedijastinalnom izlivu, regi-
strovali smo uz vrh srca SezdesetogodiSnjeg
pacijenta (slika 6).
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Slika 6 — Parakardiljalna tecna kolekcija u prednjem
donjem levom paramedijastinalnom prostoru (strelica)

Fig. 6 — Paracardial fluid collection in the left anteroinfe-
rior paramediastinal space
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Promena je nadena prvo sonografski, a analiza
aktuelnih i ranijih radiografija plu¢a istog paci-
jenta je pokazivala vrlo diskretan, dotle zanema-
rivan nalaz zasencenja parakardijalno levo, ma-
skiranog vrhom srca.

5. Uvid u stanje hemidijafragme (6
sluCajeva)

Poznato je da se ultrasonografskim pregledom
abdomena sti€e uvid i u stanje dijafragme (1, 3,
7).
Desna hemidijafragma je pogodnija za pre-
gled, ali se moze dobiti dobar uvid i u izgled,
debljinu i pokretljivost i leve.

Parcijalna relaksacija desne hemidijafragme
sa hernijacijom jetrenog parenhima moze se
lako dokazati transabdominalnim skenovima;
ovakve promene mogu da lice na tumore pluéa
ili dijafragme, perikardijalne ciste, a i fokalne
jetrene lezije. Arbiter elegancije americke rend-
genologije B. Felson opisuje u svom ¢uvenom
udzbeniku (9) hepati¢nu herniju u &ijoj je dijagno-
stickoj proceduri koris¢en pneumoperitoneum a i
scintigrafija jetre: danas, u eri ultrazvuka, ovo bi
se svakako izbeglo, a upravo smo i imali dva
takva slucaja, gde je jasno prikazano izbocenje
jetrenog parenhima u relaksirani deo hemidija-
fragme.

Kod tri pacijenta u odmaklim fazama (operisa-
nih) malignoma Zeluca vidali smo ekstenzivnu
infiltraciju dijafragme neoplasticnim masama, sa
njenom delimiénom ili potpunom imobilnoscu.

U jednog pacijenta smo istom metodom isklju-
¢enjem subpulmonalnog izliva ili druge promene
potvrdili relaksaciju cele hemidijafragme.

6. Perikardijalni izliv (2 slu¢aja)

Pominjemo ih samo uzgred, jer su u uzem
domenu ehokardiografije.

Zakljuéak — Svakodnevna praksa pokazuje
viSestruku korist primene ultrasonografije kao
dopunske a jednostavne i neskodljive metode
klasi¢noj radioloskoj dijagnostici nekih grudnih
oboljenja i stanja (3, 5, 7, 8).

Ako ve¢ imamo na rapsolaganju ultrazvu¢nu
tehnologiju, imperativ je da je tamo gde c¢e
koristiti pacijentu i primenjujemo, pa ovo zato ne
treba shvatiti kao pomodnu egzibiciju. Naravno,
mogucnosti ultrazvuka ne treba precenijivati, ali
ovde, u grudnoj dijagnostici, uz pravilnu indikaciju
on c¢e Cesto zameniti dopunski jonizujuéi dijagno-
stiCki postupak i dati korisnu informaciju, jer — da
se ne zaboravi: ». . . radilolog je prvi pozvan da
trazi nove dijagnostiCke metode, koje sa sobom
nose manje hazarda od rendgenskog zracenja«
(10).
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Sazetak

Dvodimenziona real time ultrasonografija moze da
bude vrlo korisna dopunska metoda klasi¢noj grudnoj
rendgen-dijagnostici u indikovanim i odabranim slucaje-
vima, u prvom redu za pleuralne izlive (ucaurene,
atipicne ili slobodne), ali takode i druga stanja: pleu-
ralne tumore i tumore pluca i medijastinuma koji su u
neposrednom kontaktu sa zidom grudnog kosa ili dija-
fragmom, koja se takoder moze pregledati ovom tehni-
kom. Uprkos skromnom broju razmatranih slucajeva,
nasi prvi rezultati uveravaju u efikasnost metoda.
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KONGENITALNI NEDOSTATAK ZUCNOG MJEHURA - PRIKAZ BOLESNIKA
CONGENITAL ABSENCE OF THE GALLBLADDER — CASE REPORT

Persi¢ M', Fuckar 22, Saina G2, Lekovié A 2, Rubini¢c M*, Roganovié¢-Dordevi¢ J'

Abstract — The authors present a 14-and a half year old girl with congenital absence of the galibladder. This is
a case of a very rare anomaly which is generally diagnosed in mature age by surgery with simptoms of
cholelithyasis. Our patient presented with abdominal pain and the diagnosis was made by ultrasonography
of the abdomen and by intravenous cholangiography. Skeletal malformation of the thorax was a concomitant

anomaly.

UDC: 616.366-007.21
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Uvod - Kongenitalni nedostatak zuénog mje-
hura (u daljnjem tekstu KNZM) veoma je rijetka
malformacija hepatobilijarnog sistema. lako se
radi o kongenitalnoj anomaliji, otkriva se naj-
¢eScée u odrasloj dobi sa simptomima koledokole-
litijaza ili kolangitisa (1, 2, 3), ili autopsijom kao
slu¢ajan nalaz. Za dijagnozu je najceSce neop-
hodna laparatomija (4). Rendgenske ili/i scinti-
grafske pretrage bilijarnog trakta ne mogu sa
sigurno$¢u dijagnosticirati KNZM zbog niza lazno
negativnih nalaza (1, 5, 6). Noviji radovi (7)
ukazuju na znacajnu ulogu ultrazvuka abdomena
u dijagnostici KNZM.

Na$ rad opisuje dijagnostiku ageneze zu¢nog
mjehura u djecjoj dobi na osnovi neinvazivnih
dijagnosti¢kih metoda; intravenozne kolangiogra-
fije i ultrazvuka abdomena. U domacoj literaturi
postoje opisi ove anomalije u odrasloj dobi (6),
ali u djece ovo je prvi prikaz.

Prikaz bolesnice — |. A., MB: 1921/86, cet-
rnaest godisSnja djevojcica dolazi u bolnicu zbog
bolova u trbuhu koji se povremeno javljaju zad-
njih mjesec dana. Bolovi se javljaju nakon uzima-
nja hrane, najce$ce navecer u predjelu ZliCice sa
irenjem pod desni rebrani luk. Ces¢i i jageg

Received: February 2, 1990 — Accepted: March 9, 1990

intenziteta su nakon uzimanja masne hrane.
Afebrilna, bez drugih smetnji. Premorbidna
anamneza uredna, osim $to je u dobi od cetiri
godine uocen deformitet desne strane grudnog
kosa zbog ¢ega je u vise navrata lijecena.

Kod prijema za dob slabije uhranjena i razvije-
na, gracilne grade. Tezinom odgovara dobi od
jedanaest godina, a visinom dobi od trinaest
godina. Afebrilna, pri svijesti, dobrog opceg sta-
nja. Grudni ko$ kraci u odnosu na ostali dio tijela
uz izrazenu asimetriju. S prednje strane grudnog
koSa desno u podru¢ju hvatista rebara za ster-
num vidi se grebenasto izbocCenje veliine Sake.
Ostali status uredan.

Laboratorijski nalazi: kompletna krvna slika,
hepatogram s transaminazama, dijastaze se-
ruma i urina, proteinogram, imunoglobulini seru-
ma, urin i pretrage stolica urednog su nalaza.
Intravenozna urografija i rendgenska pasaza ze-
luca i duodenuma urednog nalaza. Ultrazvuk
abdomena : uredan je sonografski prikaz jetre,
pankreasa i obaju bubrega. Prikazao se i zajed-
nicki zuéni vod (AP promjer 0,9 cm), no koleciste
se nije vidjelo niti u jednom presjeku (slika 1).
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Slika 1. Ultrazvuk jetre i zajednitkog zuénog voda

Figure 1. Ultrasonography of the liver and ductus
choledocus

Slika 2. Intravenozna kolangiografija
a) prosiren zajednicki zu¢ni vod

Figure 2. Intravenous cholangiography
a) Enlarged ductus choledocus
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Intravenozna kolangiografija: hepati-
kokoledokus se prikazuje ve¢ nakon 30 minuta
od davanja kontrasta. Sirina koledokusa je u
najSirem dijelu od 0,9 do 1 cm (umjereno prosire-
nje). Ni na jednoj od uc€injenih snimki nije prika-
zan zuéni mjerhur (slika 2). Endoskopska retro-
gradna kolangiopankreatografija nije uspjela.
Ezofagogastroduodenoskopija: niz duguljastih
erozija u podru¢ju antruma.

Na osnovi u€injenih nalaza i akutnih zelu¢anih
erozija, zapoceta je dijeta uz terapiju antacidima.
Smetnje brzo nestaju. Vjerojatni je uzrok bio
akutni erozivni gastritis, ali se i smetnje koje se
opisuju kod nedostatka zuénog mjehura ne mogu
iskljuciti. Djevojka je bez smetnji slijedece dvije
godine.

Rasprava — Kongenitalni nedostatak zuénog
mjehura veoma je rijetka malformacija koja se
otkriva tek u odrasloj dobi, a iznimno u djece.
Ovu je anomaliju prvi opisao Lemery 1701. go-
dine (9). Vanderpool sa suradnicima (10) ukazuje
da je vec¢ Aristotel poznavao ovu anomaliju u
¢ovjeka i u nekih zivotinja. Zivotinje s tim nedo-
statkom smatrao je biljozderima, a one sa zu¢nim
mjehurom primarnim mesozderima. Incidencija
KNZM iznosi oko 1:3400 do 1:7500 (8,11). Sma-
tra se da je i viSa s obzirom da vecina ljudi s
ovom anomalijom nema nikakvih smetnji. Asim-
ptomatski slu¢ajevi su 2 puta ¢esci i otkrivaju se
kao slucajni nalaz autopsijom (11). U bolesnika
u kojih je KNZM otkrivena za zivota 33% do 60%
ih je bilo bez simptoma, a 25% do 50% imalo je
simptome koledokoletijaze (1, 2, 3). Ova anoma-
lija dijagnosticirana autopsijom, dakle asimpto-
matska, jednako je zastupana u oba spola (11),
dok su simptomatski slucajevi ¢es¢i u zena u
odnosu 3:1 (1, 9).

KNZM se &esto susreée uz neke druge malfor-
macije gastrointestinalnog, kardiovaskularnog i
genitourinarnog sistema, te uz anomalije skeleta
i lica (1, 2, 8). U Sestine bolesnika s bilijarnom
atrezijom postoji i KNZM (12). Prisutna je i u
VATER asocijaciji (13) i uz trizomiju 18 (8).
Spominje se moguénost nasliedivanja KNZM kao
autozomno dominantno sa slabom penetracijom
(14), ili spolno vezana recesivno u sklopu tzv. G
sindroma (15). Ocita je povezanost s nizom
razli¢itih malformacija. Nacin nasljedivanja, i da li
postoji, jo§ je uvijek nepoznanica. Stoga se
preporu¢a uciniti ultrazvuk 2Zuénog mjehura u
prvih srodnika bolesnika, kako bi se na taj nacin
otkrio moguci nasljedni faktor (1). U ¢nase bole-
snice uz KNZM nalazimo defekt skeleta u vidu
deformiteta grudnog kosa.
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Simptomatologija KNZM odgovara simpto-
mima kroni€¢nog kolangitisa odnosno koledokoliti-
jaze (1, 4, 5, 6, 7). NajceS¢e je prisutno i
proSirenje koledokusa, $to je nadeno i u nase
bolesnice (2, 3, 4, 5, 6). 48% do 58% svih
bolesnika ima ikterus, a 26% do 50% ih ima
kamenac u zajedni¢kom zuénom vodu (5). Pan-
kreatitis kao posljedica koledokolitijaze javlja se
U 6% bolesnika s KNZM (16). Interesantan ali i
nejasan je uzrok ovih smetnji u bolesnika koji
nemaju holedokolelitijazu (5). To je bilo i u nase
bolesnice, iako se u nje bolovi mogu objasniti i
pojavom akutnih erozija Zeluca. Moguc¢i uzrok
smetnjama koju bolesnici s KNZM osjeéaju jest i
smanjena sekrecija zucnih kiselina uocena u
ovih bolesnika (1).

Dijagnostika KNZM do nedavno je bila moguéa
jedino operativnim putem, laparatomijom (4, 5,
6). Peroralna kolecistografija, intravenozna ko-
langiografija kao ni scintigrafski prikaz zu¢nog
mjehura i zuénih puteva nisu zbog mogucih
lazno pozitivnih i lazno negativnih nalaza od
odluéujuceg znacaja za postavljanje dijagnoze
(11, 17). Ultrazvuk zu€nog mijehura i Zucnih
puteva ima prednost pred navedenim pretra-
gama jer daje sigurnije podatke. Ovom pretra-
gom moguca je dijagnoza KNZM i bez laparoto-
mije (4, 7). Dijagnostika KNZM je vazna da se ne
ucini operacija zbog »laznih simptoma kolelitija-
ze« (1, 4). Na ovu anomaliju treba pomisliti i u
nizu drugih malformacija koje smo ranije naveli
(5, 8,12, 14, 15). U njih je ona najcesce »nijema«
malformacija do odrasle dobi, ali nas moze izne-
naditi simptomima kolelitijaze.

Sazetak

Prikazali smo ¢etrnaestgodisnju djevojicu s konge-
nitalnim nedostatkom zu¢nog mjehura. Radi se o rijet-
koj anomaliji koja se najceS¢e dijagnosticira operativ-
nim putem u odrasloj dobi zbog simptoma koledokoleli-
tijaze. U naSe je bolesnice prezentirajuci simptom bio
bol u trbuhu, a dijagnoza je postavljena na osnovi
ultrazvuka abdomena i intravenozne kolangiografije.
Od pratec¢ih malformacija u nase je bolesnice prisutna
skeletna deformacija grudnog kosa.

Radiol lugos! 1990; 24: 127-9.
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COMPLICATIONS IN CARDIAC CATHETERIZATION AND ANGIOCARDIOGRAPHY IN INFANTS
AND CHILDREN - PROSPECTIVE STUDY

Robida A

Abstract — Prospective study of complications in cardiac catheterization and angiocardiography comprised 411
infants and children consecutively entered into the study protocol in the period from January 1, 1987 to October
30, 1989. The patients were observed for 48 hours after an invasive procedure and complications were recorded
for each patient. There were 46 complications noted in 40 patients. Overall complication rate was 11.2%.
However, if only diagnostic procedures were examined their overall rate was 7.5% which compared favorably
with other studies. Major complications were more frequent in high-risk group than in low-risk group of patients
(P < 0.01). There were 3 deaths (0.78%), but only one death could be attributed directly to catheterization
procedure. The most frequent complications were arrhythmias (58.6% of all complications); these were
encountered more often in infants than in older children (P 3 0.01). Each laboratory should keep a continuous
record of their activities and complication rates because the introduction of newer procedures, especially in the
field of interventional catheterization, might increase the complications and alert the physician to change, improve

or even abandon the procedure.
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Introduction — Retrospective review of the
complications in 1074 infants and children cathe-
terized in our hospital from January 1, 1981 to
December 31, 1985 revealed the overall compli-
cation rate of 5.2% (1). The major drawback of
that retrospective study might be inaccurate data
collection and even possible loss of some cases.

The aim of the present report is to present data
of the cardiac investigation with the advantage of
more exact data collection.

Materials and methods — In the period of
January 1, 1987 to November 30, 1989 we
performed 411 cardiac catheterizations. The in-
fants were sedated with the mixture of chlorpro-
mazine, promethazine, and pethidine. Ketamine
was used in older children as reported in a
previous paper (1). Percutaneous technique of
catheter entry into the femoral vein was used in
315 cases, cut down of great saphenous vein
was performed in 66 cases, of femoral vein in 13
cases, and of cubital vein in 4. The umbilical vein
was entered in 5 infants. The Femoral artery was
punctured in 74 patients, and the axillary artery
in 4. The way of entry was chosen by preference
of different the investigator, but cut down was
also sometimes performed if puncture of the vein
failed. 100 U/kg of heparin was administered

Received: December 20, 1989 — Accepted: February 17, 1990.

intravenously immediately after the introduction
of sheath or catheter into the artery. All patients
received solution of heparin 5 U/ml of of 5%
glucose for flushing the catheter.

The modification of classification of the severity
of illness described by Stanger and associates
was used in the same way as in the retrospective
study (2):

A. Asymptomatic patients — without distress,
cyanosis, hypoxemia, and congestive heart failu-
re.

B. Slightly ill patients — without distress, non-
cyanotic, mildly hypoxemic (pO2 > mmHg), or
with controlled heart faillure.

C. Moderately ill patients — hypoxemic (pO2 <
25 mmHg), but without acidosis, or with severe
congestive heart failure that is only partly control-
led with digitalis and diuretics.

D. Critically ill patients — with one or more of
the following:

— ventilatory assistance

— acidemia

— poor peripheral perfusion and cardiogenic
shock.

Apart from this classification, high and low risk
groups were identified prior to catheterization
according to previous experience with the rate of
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complications in the retrospective study (1). Pa-
tients were allocated to high-risk group if younger
than 4 months and/or moderately or critically ill.

All the infants and children were observed for
the complications during the invasive procedure
and were routinely examined immediately, 1,
4-6, 24 and 48 hours after the procedure.

Detailed data on each invasive procedure were
entered into the patient file. Partiuclar attention
was paid to age, clinical status prior to catheteri-
zation, medications, site of entry of the catheter,
type and size of the catheter, route of the cathe-
ter, and volume, rate, and site of injection of
contrast medium. Final diagnosis was recorded
after reviewing of all the noninvasive and invasive
data. The nature, time of appearance, clinical
outcome and therapy employed were described
for each complication. Table 1 shows age distri-
bution and clinical status of patients prior to
catheterization.

was 11.2%. Table 2 shows major and minor
complications. Percantage of all complications
related to cardiac diagnosis is presented in Table
3.

Interventional procedures were performed in
37 infants and children which represented 9% of
all the invasive investigations which represented
a major increase in comparison with the retro-
grade study where only 1.5% of such procedures
were performed. It was interesting to note that
32% of all complications occurred during the
interventional procedures, and thus their rate
was significantly higher than in diagnostic cathe-
terizations (P < 0.01). If only complications in
diagnostic procedures were examined their rate
was e 7.5%.

Almost all complications related to the proce-
dure itself occurred during the invasive investiga-
tion and the prolongation of observation to 48
hours did not increase the number of complica-
tions.

Table 1 — Age distribution and clinical status of patients

Age groups

Number of patients Total
A B C D

< 1 week 3 10 1 0 14
1 week to 2 8 9 3 22
1 month 2 8 9 3 22
1 month to 2 4 2 0 8
2 months
2 months to 6 8 2 0 16
4 months
4 month to 75 22 4 3 104
1 year
1 yearto 99 10 0 0 109
4 years
4 years to 116 7 0 0 123
15 years
> 15 years 14 1 0 0 15
Total 317 70 18 6 411

A = asymptomatic, B = mildly ili, C = moderately ill, D = critically ill

For the sake of comparison, major and minor
complications were divided in categories used by
Stanger and associates (2), Cohn and associates
(3), and in the retrospective study (1).

Chi — square test was used to test the diffe-
rence between the age groups, high and low risk
groups, and diagnostic and interventional cathe-
terizations.

Results — Among 411 patients 40 suffered
from 46 complications. Overall complication rate
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Major complications — 60.9% of all complica-
tions. The rate of major complications was hig-
hest in the age group 1 week 1 month (Table 4).
It dropped sharply after 4 months of age (P <
0.01). They were also more frequent in the high
risk group (P < 0.05).

Death within 48 hours of catheterization occur-
red in 3 patients (0.73%). The first patient was
an 11-month-oid gir! with compigte form of atrio-
ventricular septal defect and puimonary hyper-
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Table 2 ~ Major and minor complications

Major complications

Minor complications

1. Death within 48 hours —3
2. Arrhythmias: any arrhythmia
reguiring treatment or
termination of catheterization — 18
a. Cardiac standstilt —0
b. Ventricular fibrilation — 1
c. Ventricular tachycardia—0
d. Supraventricular tachycardia — 4
e. Atrial fibrilation or flutter — 2
f. Sinus bradycardia—7
g. 2AVblock-0
h. 3 AV block — 4
. Profound hypotension — 0
. Arterial problems — 1
Perforation of the heart or vessel — 1
Catheter problems — 0
Serious infection— 0
. Serious allergic reaction — 0
. Embolism -0
. Cardiac complications
a. Myocardial infarction — 0
b. Pulmonary edema -0
c. Hypoxic spells requiring morphine,
bicarbonate or oxygen — 1

COONDU AW

—_

1.

~ [N & I8 M)

Arrhythmias not
requiring treatment

or termination of
catheterization -9

a. Supraventricular
tachycardia - 4

b. Sinus bradycardia—3
c.3AVblock -2

2. Burst of Rashkind
balloon catheter —3

. Arterial problems — 1

. Allergic urticaria— 1

. Myocardial staining — 1
. Bleeding without

transfusion —2

. Burst of balloon

during dilation of
aortic recoarctation — 1

Total 18

11. Serious bleeding—3
a. Surgical intervention — 1
b. Transfusion —2
12. Pneumothorax—0
13. Other—0
a. Respiratory arrest — 1
Total - 30
2 AV = second degree atrioventricular block; 3 AV = third degree atrioventricular block
Table 3 — Major and minor complications
Age groups Number of % of % of
patients major minor
< 1 week 14 21.4 28.5
1 week to 1 month 22 40.9 45
1 month to 2 months 8 12.4 37.4
2 months to 4 months 16 18.6 6.3
4 months to 1 year 104 7.7 2.9
1yearto 4 years 109 0.9 2.7
4 yearsto 15 years 123 2.4 1.6
> 15 years 15 0.0 6.7

tension. At the time of catheterization the right
iliac artery was perforated with the wire and
dilator. Signs of hypovolemic shock developed
due to bleeding which was confirmed by ultra-
sound examination of the abdomen. Surgical
reconstruction of the iliac artery failed and the
infant died 10 hours after catheterization. The
second death occurred in a 1-month-old infant
with transposition of the great arteries and pulmo-
nary stenosis, who was referred to our hospital
in critical condition. There were signs of heart

Radiol lugos! 1990; 24: 131-5.

failure and he was in severe acidosis prior to
catheterization. During the atiempt to pass Ras-
hkind atrioseptostomy catheter into the left atrium
complete atrioventricular block developed which
reverted spontaneously into the sinus rhythm.
The atrioseptostomy failed because the catheter
could not be introduced into the left atrium.
Surgical septectomy was planned but the child
died 12 hours after the invasive procedure. This
death was considered to be the consequence of
the disease itself and of the failure to do Ras-
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Table 4 -~ Percantage of complications and cardiac diagnosis

Diagnosis Number of %
patients

Ventricular septal defect 70 4.2
Tetralogy of Fallot 53 11.3
Atrial septal defect 27 3.7
Coarctation of the aorta 26 15.8
Transposiltion of the great arteries 49 36.7
Patent ductus arteriosus 15 0.0
Pulmonary stenosis 21 0.9
Aortic stenosis 31 0.6
Univentricular heart 17 0.5
Atrioventricular septal defect 29 10.3
L-tranposition of the great arteries 5 0.0
Tricuspid atresia 10 1.0
Pulmonary atresia 5 0.0
Double outiet right ventrticle 12 0.8
Normal children 1 0.0
Postoperative catheterization 14 0.7
Aortopulmonary window 2 50.0
Total anomalous pulmonary drainage 4 25.0
Miscellaneous 20 0.5

hkind atrioseptostomy. The last death occurred
in a 9-month-old infant 48 hours after the invasive
procedure. The infant was in heart failure and
had severe valvular aortic stenosis and mitral
regurgitation. The death and the invasive proce-
dure were probably not directly interconnected.

Perforation of the heart during an attempt of
balloon valvuloplasty of critical pulmonary valvu-
lar stenosis in a 19-day-old infant was without
serious consequence, and valvuloplasty was
successfully accomplished a week later (4).

Hypoxic spell in an infant with tetralogy of
Fallot resolved after administration of bicarbo-
nate and morphine.

Serious bleeding from the femoral vein when
cut down technique was used required blood
transfusion in 2 infants with transposition of the
great arteries.

A newborn infant 12 days of age with transpo-
sition of the great arteries and ventricular septal
defect suffered from apnea immediately after
intravenous injection of diazepam. He was intu-
bated and ventilated and cardiac catheterization
was than performed without further complica-
tions.

Arrhythmias were the most common complica-

tions (table 5) and they represented 58.6% of all
complications. 75% of all arrhythmias occurred
in infants, their number being significantly higher
than in older children (P < 0.01). Therapy was
necessary in 63% of arrhythmias and was always
successful.

Minor complications — 39.1% — As in major
complications, also here arrhythmias were en-
countered most frequently (table 5).

There was a loss of arterial pulsation for 6
hours in a 11-month-old girl weighing 7 kg after
introduction of F5 pig-tail catheter into the right
femoral vein.

Rupture of Rashking atrioseptostomy balioon
catheter was noticed 3 times without emboliza-
tion. In a 4-year-old boy with coarctation of the
aorta the balloon of dilation catheter burst in a
attempt of relieving the coarctation. The event
entailed no consequences.

Two minor bleeding episodes from femoral
vein cut down occurred not requiring blood tran-
sfusion.

Only one allergic reaction to contrast medium
in the form of mild urticaria was noted.

Injection of contrast medium into the myocar-
dium of the right ventricle with F6 NIH catheter in

Table 5 — Arrhythmias

Type Number
Supraventricular tachycardia 8
Sinus bradycardia 10
Atrioventricular block 3 rd degrec 6
Atrial flutter 2

Ventricular fibrillation

1
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a child with tetralogy of Fallot occurred and
resolved after 5 minutes.

Discussion — At the time of this study the
average number of catheterizations per year was
f140 cases in comparison to 215 at the time of
the retrospective study, which represented 35%
reduction. This decrease was a consequence of
the introduction of better echocardiographic
equipment, and acceptance of some simple ca-
ses of congenital heart defects by a surgeon to
operate on without prior invasive investigation.
The complication rates of major and minor com-
plications int his prospective study was hither
than in the retrospective one (P < 0.01), but
lower than in the report of Stanger and associa-
tes (1, 2). However, if only the rate of complica-
tions in diagnostic procedures were taken into
account, their rates were comparable to the
reports of others (2, 3, 5, 6). The reason for
higher overall complication rates was thus a
higher proportion of interventional procedures in
the present study. This inctease could be ascri-
bed the earlier referral of newborns with transpo-
sition of the great arteries for Rashkind atriosep-
tostomy, and the introduction of new techniques
such as balloon pulmonary valvuloplasty, dilation
of recoarctation of the aorta and Blalock-Taussig
anastomosi, closure of Blalock-Taussig anasto-
mosis and major aortopulmonary collateral arte-
ries.

As in the retrospective study, higher rate was
noted in high risk group. The arrhythmias again
prevailed among the complications and they
were more frequent in infants. The arrhythmias
were quickly reverted to sinus rhythm by rather
simple therapeutic interventions.

Three deaths occurred, but only one death
with perforation of the external iliac artery could
be attributed to the catheterization procedure
itself. Both other infants died because of the
severity of cardiac anomaly and the cases could
be judged as pseudocomplications (7).

Conclusion — Complication rates of diagnostic
catheterization procedures compare favorably
with previous reports. However, the introduction
of therapeutic procedures has increased the
overall rate of complications. Standards for indivi-
dual cathetrerization laboratory need to be conti-
nuously re-evaluated. The new procedures must
be taken into account. The evaluation should
focus on the type of procedure performed and
the age and clinical status of patients.

Radiol fugost 1990; 24: 131-5.
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lzvlecek

ZAPLETI SRCNE KATETERIZACIJE IN
ANGIOKARDIOGRAFIJE PRI NOVOROJENCKIH,
DOJENCKIH IN OTROCIH —
PROSPEKTIVNA STUDIJA

Pri 411 bolnikih smo opazovali pojav zapletov pri
sréni kateterizaciji in angiokardiografiji s prospektivno
Studijo v ¢asu od 1. 1. 1987 do 30. 11. 1989. Opazovali
smo jih 48 ur in zaplete vpisovali za vsakega otroka.
Naleteli smo na 46 zapletov pri 40 otrocih. Vseh
zapletov je bilo 11.2%. Ce smo upostevalil le diagno-
sticne kateterizacije je bilo zapletov 7.5%, kar se dobro
sklada z drugimi Studijami. Vegjih zapletov je bilo ve¢
pri visoko rizi¢ni kot pri nizko riziéni skupini (P < 0.01).
Trije otroci so umrli (0.78%), vendar bi le eno smrt
lahko neposredno pripisali sami kateterizaciji. Najpogo-
stejSi zapleti so bile aritmije (58.6% vseh zapletov).
Nanje smo naleteli pogosteje pri dojenckih kot pri
vecjih otrocih (P < 0.01).

Vsak kateterizacijski laboratorij naj bi stalno spremljal
Stevilo zapletov, ker uvedba novih preiskav posebno Se
na podroc¢ju intervencijskih kateterizacij, lahko poveca
Stevilo zapletov. To lahko opozori zdravnika, da spre-
meni, izboljSa ali celo opusti kaksno preiskavo.
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Introduction — Percutaneous renal angiopla-
sty (PTRA) has become an established interven-
tional method used in the treatment of renal
artery stenosis. While in stenoses caused by
fibromuscular dysplasia, it is the method of first
choice, there has not been unanimity redgarding
its superiority in cases of stenoses of atheroscle-
rotic origin. Substantial improvement of renovas-
cular hypertension following PTRA has been
reported in fibromuscular stenoses rather than in
atherosclerotic stenoses.

Doubtless, any further piece of experience, espe-
cially that gained in a large group of patinets
followed up for a rather long period of time after
PTRA, helps to build the body of hard evidence
available. It was for this reason that we decided
to conduct a multicentre study designed to as-
sess retrospectively the long-term effect of PTRA
on blood pressure in atherosclerotic, fibromuscu-
lar and other types of lesions, and to suggest
whether the long-term effect can be predicted on
the basis of the angiographic finding obtained
immediately after PTRA.

Patients and methods — The project was
joined by the following centres:

Received: March 3, 1990 — Accepted: April 10, 1990

1. Department of Radiology; institute for Clini-
cal and Experimental Medicine (A. Belan), Pra-
gue, Czechoslovakia

2. All-Union Scientific Centre of Surgery; Aca-
demy of Medical Sciences (l. Kh. Rabkin), Mos-
cow, Soviet Union

3. Institute of Rentgenology University Medi-
cal Center (D. Pavc¢nik), Ljubljana, Yugoslavia

4. Municipal Hospital Friedrichshein, Depar-
tment of Cardiovascular Diagnosis (J. H. A.
Muller), Berlin, German Democratic Republic

5. Clinic of Radiology (L. Horvath), Pecs, Hun-
gary

6. Institute of Cardiovascular Surgery of A. N.
Bakulev (. Petrosyan), Moscow, Soviet Union

The study was coordinated by the Department
of Radiology of the Institute for Clinical and
Experimental medicine in Prague where a que-
stionnaire for retrospective data collection was
drawn and distributed to each participating cen-
tre. The questionnaire was to be filled for each
patient undergoing PTRA before 31 December,
1987. The contribution of each centre to the
basic group of patients is shown in Table 1.

Twenty-three patients after PTA of the renal
graft artery were excluded from the study in
order to be assesed separately. The remaining
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Table 1 — Contribution of each centre to the basic group

No. of all pts after PTA

Percentage of the

No. of pts after PTA

of the renal artery entire group of the renal graft artery

1. Prague 134 30.5 18
2. Moscow R. 118 26.9 1
3. Ljubljana 91 20.7 3
4. Berlin 34 7.7 1
5. Pecs 32 7.3 0
6. Moscow P. 30 6.8 0
Total 439 23

416 patients were divided into three groups by

the etiology of the stenosis:

I. ATHERO (atherosclerosis), n = 261,

II. FMD (fibromuscular dysplasia), n = 109,

lIl. OTHERS (mostly vascular lesions in arteri-
tis and other systemic diseases), n = 46.

In some cases, the etiology of stenosis was
established by histological examination of the
artery afier its surgical reconstruction, nephrecto-

my, or at autopsy.

The clinical and laboratory characteristics of
the patient group before PTRA are shown in

Table 2.

Table 2 — Clinico-laboratory characteristics of the group of patients before PTRA

|. ATHERO Il. FMD IIl. OTHERS
n=261 n=109 n=46
Mean age n =260 n=107 n=45
(years) 50.4+7.5 34.5+9.9 32.7+11.3
Sex male 196 75.1% 38 34.9% 28 60.9%
female 65 24.9% 71 65.1% 18 39.1%
Extrarenal manifestations of
atherosclerosis 131 50% 10 10% 1%
Primary renal disease 38 14.5% 19 18% 15.5%
Systemic disease
(incl. diabetes meliitus) 19 7% 2 2% 5 11%
WHO class of hypertension | 27 16.8% 32 29.5% 15 32%
1] 192 771% 68 63% 29 64%
1l 30 12% 8 7.4% 2 4%
Plasma creatinine n=199 n=294 n=27
(umol/l) 127.2+75.6 91.8+26.0 110.6+20.1
(40-764) (46—198) (88—190)
Blood pressure n=255 n=108 n=45
(mmHg) systole 197+31 182+30 190+29
diastole 114+17 11315 i14+16
mean 142+20 136+19 140+18
Antihypertensive therapy
—none 11 4.4% 4 3.8% 5 11.1%
- 1-3 hypotensives 202 80.8% 92 86.8% 36 80.0%
— > 3 hypotensives 37 14.8% 10 9.4% 4 8.9%
Indications for PIRA
—~ hypertension 223 87.7% 99 94.3% 41 89.1%
— hypertension with 1 12.2% 6 57% 5 10.9%

deteriorated function
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As expected, the mean age was markedly
higher in Group | (ATHERO), with men prevailing
and extrarenal complications (ischemic heart di-
sease, atherosclerosis of the lower extremities,
stroke) present more often than in the other
groups. In Group Il (FMD), women prevailed and
the mean age was lower. There was no diffe-
rence between the groups as to other parameters
(presence of primary renal disease, systemic
disease, WHO classification of hypertension, pla-
sma creatinine level, blood pressure before
PTRA and the number of hypotensive drugs
used). The higher incidence of systemic diseases
in Group | was due to the more frequent inci-
dence of diabetes.

The radiologic characteristics are given in Ta-
ble 3.

Complications requiring surgery were found in
12 patients. Nephrectomy had to be performedin
three cases and aortorenal bypass in nine.

The angiographic finding of the renal artery
immediately after PTA was assessed as »norma-
lized« in disappeared stenoses, »improved« in
cases of stenoses smaller than before the proce-
dure, and »not improved« in persisting stenoses
of the same extent.

From the basic group (n = 416), a total of 154
patients (37%) undergoing successful PTRA wit-
hout redilatation, with clinical examination and
laboratory tests done before PTRA and followed
up for a minimum of 90 days since dilatation,
were selected to evaluate the effect of PTRA on
blood pressure and renal function.

The following criteria were chosen:

Table 3 — Radiologic characteristics of the group

I. ATHERO Il. FMD Ill. OTHERS
n=261 n=109 n=46
Side of stenosis
* right 90 34.4 61 559 22 47.8
* left 125 47.9 37 33.9 12 26.1
* right + left 46 17.6 11 10.1 12 26.1
Number of dilated
arteries one 207 79.6 96 89.7 32 69.6
two 50 19.2 10 9.3 14 30.4
three 3 1.2 1 1.0 0
Technical failure 16 6.1 9 8.2 10 21.7
Complications of PTRA 23 8.8 17 15.6 5 10.9
Angiographic finding
after PTRA
* normalization 127 48.8 42 38.5 21 46.7
* improved 119 45.8 56 51.4 18 40.0
* unchanged 14 5.4 11 10.1 6 13.3
Number of redilations 27 10.3 12 11.0 1 2.2

Patients in Groups | and Il showed more
frequent bilateral stenosis. The number of dilated
arteries in the ATHERO and OTHERS groups is
likewise higher than in that with FMD stenoses.
In atherosclerotic stenoses neither information
on the type of stenosis nor records on the
angiographic finding of the peripheral arterial
bed are available.

Post-PTRA complications, regardless the etio-
logy of stenosis, were observed in 10.8% of
patients. Half of them were minor complications,
i.e., renal artery spasm, and complications at the
puncture site, with the remaining 50% of compli-
cations made up by dissections, embolization,
perforation or rupture of the artery, occllusions
and an immediate decrease in renal function.

Radiol lugos! 1990, 24: 137-45.

Renal function was regarded as unchanged if
plasma creatinine level had been within normal
limits (i.e., up to 125 umol/l) also before PTRA,
or when the change, in patients with initial levels
over 125 umol/l, did not exceed 20% of the initial
value after PTRA. Our definition of functional
deterioration included cases with normal ilnitial
creatinine levels and follow-up levels exceeding
125 umol/l, or a rise from values over 125 umol/l
by more than 20%. An improvement in function
was registered if creatinine decreased from le-
vels over 125 umol/l to below 125 umol/l, or by
more than 20% from levels initially higher than
125 umol/l.

Blood pressure was considered normal if the
value of systolic pressure was lower than 165
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mmHg, that of diastolic pressure lower than 95
mmHg, and the value of mean pressure below
110 mmHg. -Our definition of improvement was a
decrease of elevated values to normal level, or a
decrease of elevated values by at least 15% of
the initial value.

Results — The values of plasma creatinine
and blood pressure before and after a minimum

of 90 days following PTRA in our group of 154
patients are shown in Table 4.

Changes ‘in renal function before and after
PTRA were assessed by changes in plasma
creatinine levels. In Group | (ATHERO) improve-
ment and deterioration were noted in five cases
each. There was no change in the remaining
patients. Improvement and deterioration were
observed in one case each in Group Il (FMD)

Table 4 — Plasma creatinine and blood pressure values in a group of 154 patients examined before PTRA and
after a minimum od 90 days later

I. ATHERO Il. FMD Ill. OTHERS
n=97 n=44 n=13
before after before after before after
n=64 53 n=39 35 n==6
Plasma creatinine 121.9 123.3 93.9 91.8 1291 106.2
(umol/l) + 528 62.9 27.1 255 35.0 14.2
Blood pressure n=94 n=44 n=11
systole 190.6 151.6 177.8 143.7 177.7 136.1
+ 33.4 19.8 339 15.6 38.3 414
diastole 110.1 93.3 108.9 91.7 107.5 92.7
+ 16.4 10.1 15.5 9.3 16.0 149
mean 136.9 113.0 131.9 109.0 133.0 110.6
+ 20.7 12.0 20.6 10.4 20.2 21.4
Table 5
1. Follow-up > monthé after PTRA (n = 149)
Mean BP ATHERO FMD OTHERS TOTAL
n % n n % n %
Improved 67 71.3 28 63.6 9 81.8 104 67.8
Not improved 27 27.7 16 36.4 2 18.2 45 30.2
Total 94 44 11 149
2. Follow up > 12 months after PTRA (n = 99)
Mean BP ATHERO FMD OTHERS TOTAL
n % n n % n %
Improved 51 75.0 13 52.0 6 100.0 70 70.1
Not improved 17 25.0 12 48.0 0 0 29 29.3
Total 68 25 6 99
3. Followip > months after PTRA (n = 66)
Mean BP ATHERO FMD OTHERS TOTAL
n % n n % n %
Improved 30 69.8 9 53.0 6 100.0 45 68 2
Not improved 13 30.2 8 47.0 0 0 21 31.8
Total 43 17 6 66
4. Followdp > 60 months after PTRA (n = 23)
Mean BP ATHERO FMD OTHERS TOTAL
n % n % n % n %
Improved 14 82.4 3 75.0 2 100.0 19 82.6
Not improved 3 17.6 1 25.0 0 0 4 17.4
Total 17 4 2 23
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patients. Since plasma creatinine was determi-
ned in six patients of Group 1l (OTHERS) only,
the changes were not assessed.

The long-term effect of PTRA on blood pres-
sure was evaluated at three months (n = 149), at
12 months (n = 99), at 24 months (n= 66) and
at 60 months (n = 23). The mean follow-up

10 |

—e—__

period (n = 154) was 31 + 26.8 months (range,
3.3 — 92.8 months). Improvement of mean blood
pressure is shown in Table 5.

The cumulative curves of improvement of
blood pressure after PTRA according to the
etiology of stenosis do not differ statistically over
a five-year follow-up period (Fig. 1).
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Fig. 1 — The cumulative curves of improvement of
blood pressure after PTRA according to the etiology of
the stenosis.

Three and more months after PTRA, mean
blood pressure was improved in 104 patients
(67.8%). The proportion of »improvement« in
each group by the etiology of stenosis is shown
in Table 6.

Both in the ATHERO and FMD groups, while
the mean pressure of most patients was within
normal values, they had to continue receiving
hypotensives. The difference was Group |l which
comprised a substantially higher proportion of

Table 6 — Improvement of hypertension after PTRA

Blood pressure improvement
> months after PTRA

ATHERO FMD OTHERS
n=67 n=28 n=9
Improvement but mean BP
> 110 mmHg thereatfter 23 34.3% 3 10.7% 2 22.2%
Mean BP > mmHg with
hypotensives 29 43.3% 14 50.0% 3 33.3%
Mean BP > 110 mmHg
without hypotensives 15 22.4% 11 39.3% 4 44.5%

Radiol lugos! 1990; 24: 137-45.
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normotensives not taking hypotensive drugs
(39.3% vs. 22.4%) and, on the contrary, the
percentage of those remaining hypertensive fol-
lowing PTRA was considerably lower (10.7% vs.
34.3%). Group Ill could not be evaluated be-
cause of the small number of followed patients.

Comparison of patients who, while not taking
hypotensive drugs, were normotensive at three
months after PTRA (n = 30) with other patients
on follow-up (n = 124) revealed that all the
former had significantly lower mean blood pres-
sure before PTRA (127 = 10 vs. 137 + 22
mmHG), and the WHO classification of their
hypertension was likewise lower (Stage | hyper-
tension in 57%, Stage |ll hypertension in 0%).

The therapeutic protocol in patients whose
pressure remained unchanged three months af-
ter PTRA (n = 45, i.e.,, 30.2%) did not differ
before and after PTRA, i. e., they received the
same number of hypotensive drugs.

The correlation between the post — PTRA
angiographic finding and the effect of the proce-
dure is shown in Table 7. The options listed in
the questionnaire regarding the post — PTRA
angiographic finding on the renal artery compri-
sed »normalized«, »improved« and »unchan-
ged«.

The number of patinets with prolonged blood
pressure improvement is substantially higher in
the group with a »normalized« angiographic fin-
ding than in the group whose finding was »impro-
ved« only. The group with an »unchanged«
angiographic finding was not evaluated owing to
the small number of patients.

The cumulative curves of blood pressure im-
provement according to the post — PTRA angio-
graphic finding of the artery irrespective of the
etiology is shown in Fig. 2. The difference in the
effect on blood pressure in normalized vs. impro-
ved findings is statistically significant.

Table 7

1. Follow—up at = 3 months after PTRA (n = 149)

Angiographic finding on the reanl artery after PTRA

Normalized Improved Not improved
n=64 43.0% n=83 557% n=1 0.7%

Mean BP improved 54 84.5 49 59.0 1 50.0
Mean BP notimproved 10 15.5 34 41.0 1 50.0

2. Follow-up at > 12 months after PTRA (n = 99)

Angiographic finding on the renal artery after PTRA

Normalized Improved Not improved
n=42 42.4% n=5 56.6% n=1 1.0%
Mean BP improved 35 83.5 34 60.7 1 100.0
Mean BP not improved 7 16.5 22 39.3 0 0.0

3. Follow-up at > 24 months after PTRA (n = 66)

Angiographic finding an the renai artery after PTRA

Normalized Improved Notimproved
n=27 40.9% n=38 57.6% n=1 1.5%
Mean BP improved 23 85.2 21 55.3 1 100.0
Mean BP not improved 4 14.8 17 447 0 0.8

4. Follow-up at > 60 months after PTRA (n = 23)

Angiographic finding on the renal artery after PTRA

Normalized Improved Not improved
n=14  60.9% n=28 34.8% n=1 23.0%
Mean BP improved 13 92.9 5 62.5 1 100.0
Mean BP not improved 1 3 37.5 0 0.0
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Fig. 2 — Cumulative curves of blood pressure improve-
ment according to post-PTRA angiographe finding of
the artery.

The long-term effect of redilatations could not
be assessed in our group. Out of a total of 40
redilatation procedures, no data on blood pres-
sure are available in 19 procedures and technical
failures, i.e. renal graft recipient or an extremely
short follow-up period, were involved in eight
more cases. Of the remaining 13 redilatation
procedures assessed at 3 months since the
intervention, blood pressure was improved in six
patients (all to normotension, one without the
need for hypotensive drugs), and remained unal-
tered in seven subjects.

Discussion — Retrospective evaluation of
PTRA and its long-term effect, especially if desig-
ned as a multicentric study, usually involves
some pitfalls. The participating centres have
different criteria for patient selection, a different
technique of the procedure, assessment of com-
plications and different regimens and methods of
subsequent treatment and follow-up.

Regarding the clinical characteristics of our
group (Table 2), we believe it is consistent with
those reported in recent literature (1-7,8). Some
data important for the evalulation of the long-term
effect of PTRA, e.g., duration of hypertension
before radiological procedure, more detailed spe-
cification and comparison of hypotensive therapy
before and after PTRA, etc., are also missing in
our case. It is a pity that as little as 37% of

Radiol tugos! 1990; 24: 137-45.

patients remained on long-term follow-up.

Radiological determination of the etiology of
the stenosis may be likewise difficult. Conside-
ring the fact that the patient group was set up
over a period of several years in six centres, it
could not be assumed that the technique of
PTRA in all patients was identical. That is why
the initial success rate, which, in turn, as shown
later, may play a major role in the evaluation of
the long-term success rate, could not be analy-
sed (1, 9). If we compare the initial success rate
of PTRA (regardless the etiology) in our group
with the summary published recently by Becker
et al. (10), our group shows a very good initial
technical success rate. Also the number of com-
plications (approx. 10%), half of which repre-
sents minor complications, is consistent with
data reported by other authors (3, 11, 12).

The indication for PTRA was hypertension in
most of the patients enrolled into our study. Only
a small proportion of Group | (ATHERO) patients
(n = 31, i.e.,, 12.2%) and six patients (57%) in
Group Il (FMD) were considered for PTRA be-
cause of impaired renal function. One could not
make any authoritative conclusions as to whether
the cause of decreased renal function was inva-
riably renal artery stenosis alone, or whether
other factors were also involved (13). Moreover,
the levels of plasma cratinine at the required
intervals were not always available in this small
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group either. The mean values of plasma creati-
nine before PTRA and at three months after
PTRA were within normal limits in all three
groups and did not change during follow-up.
Today, there is no doubt that PTRA has be-
come an established technique for the treatment
of renovascular hypertension and its results are
comparable with those of surgical treatment (8,
14, 15, 16). The technique of PTRA and techno-
logy are being constantly refined (1, 17). Long
term improvement of blood pressure and the
percentage of cured patients (normotensives not
requiring hypotensive therapy) are reportedly hig-
her in Group Il (FMD) (2-4, 6, 7, 8, 12, 14) than
in group | (ATHERO). Significant imrpovement of
systolic, diastolic and mean pressure after PTRA
irrespective of the etiology of stenosis was found
in 68% of our patients on long-term follow-up.
Provided our criterion of clinical effect was a
15% decrease in mean blood pressure, or a
decrease in mean blood pressure below 110
mmHg, the percentage of improved patients was
higher in Group | (ATHERQO), but the cumulative
curves of improvement did not differ statistically
(Table 5, Graph 1). However, the number of
Group Il (FMD) patients with pressure normaliza-
tion was twice as high as that in Group | and,
compared with Group | (ATHERO), only a third
of FMD and, compared with Group | (ATHERO),
only a third of FMD patients remained hypertensi-
ve, even though improved if assessed by our
criteria (Table 6). We are not the first to make
such an observation. Kuhiman et. al. (5) reported
improvement in blood pressure at 21.6 months
after PTRA in 48% of patients with atherosclero-
tic stenosis, and in as little as 32% of patients
with fibromuscular stenosis, even though the
percentage of normalized patients was higher in
the FMD than in the ATHERO group (50.0 vs.
29.0%). It is implied that the etiology of stenosis,
as established by angiography, is not neccessa-
rily the basic factor determining the long-term
effect of PTRA. Moreover, we are unable to
make any conclusions regarding the duration of
hypertension before PTRA, nor any other factors
that might possibly play a major role. The resuits
of ‘our multicentric study in the ATHERO group
were primarily attributable to the extremely good
data obtained from the centres headed by Prof.
Rabkin from Moscow and Dr. Horvat from Pecs.

The angiographic finding after PTRA has tur-
ned out to be a significant factor for the prediction
of the long-term clinical effect of the procedure.
Whereas in the case without residual stenosis
(and a pressure gradient no longer persisted) the
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finding was assessed as »normalized«, patients
with residual stenoses and residual pressure
gradient were considered »improved«. Regar-
dless the etiology of stenosis, the group with a
»normalized« finding of the renal artery showed
an effect »improved« finding, and the effect
persisted for a long period of time (Table 7). The
cumulative curve of blood pressure improvement
is significantly better in the group of »normalized«
stenoses (Fig. 2). Since no angiographic follow-
up in patients after PTRA has been performed,
we are unabie to provide data on the incidence
of restenoses neither can we assess the potential
value of subsequent antiaggregation or anticoa-
gulation therapy.

PTRA is an effective method for the treatment
of renovascular hypertension. It is associated
with a high technical success rate and a low rate
of serious complications.

While, almost as a rule, the improvement of
blood pressure in atherosclerotic stenoses is
only partial and it is usually necessary to continue
hypotensive therapy, in fibromuscular stenoses,
normotension is rather often attained without
further drug administration. A decrease in blood
pressure found at three months after PTRA
suggests permanent improvement in most cases.

The etiology of the stenosis, as established by
angiography is not necessarily the main factor
determining the long-term clinical effect. Another
important predictor of long-term improvement
seems to be the angiographic finding of the renal
artery immediately after angioplasty.

Povzetek

MULTICENTIRICNA STUDIJA PERKUTANE
TRANSLUMINALNE ANGIOPLASTIKE

Da bi ovrednotili dolgotrajne klinicne ucinke PTA
renalnih arterij, smo pri bolnikih opravili klini¢ni pregled
in laboratorijske preiskave pred PTA in tekom (najmanj)
treh mesecev po posegu. NajprimernejSi bolniki za
PTRA so tisti s fibromuskularno boleznijo glavne in
katere od vej renalne arterije, saj je bil pri dveh tretjinah
bolnikov, 5 let po posegu, ucinek na krvni pritisk dober.
Podobno velja tudi za bolnike z arterioskleroti¢no zozi-
tvijo renalne arterije kot tudi za radiolo$ke vidike PTA,
tehni€ne standarde posega, komplikacije ter Stevilo
ponovnih dilatacij.
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SELF EXPANDING METALLIC STENTS

Pavénik D, Surlan M

Abstract - Between September and December 1989 four patients with stenosis of the tracheobronchial tree and
obstruction of vena cava superior were treated with self expanding metallic stent. Stents were successfully placed

in each patient.

Alle are clasified as cured. For venography before and after stent placement lohexol 350 was used.
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Introduction — In 1969, Charles Dotter first
publiched data demonstrating long term patency
of intravascular stents in dogs (1, 2). Since
Dotter’s initial success, others have reported
long term patency without significant luminal
narrowing in a variety of stents placed in several
tubular structures (3, 4, 5, 6, 8, 9, 10, 11, 12). In
our patients we used the expandable metallic
stent created by one of the pioneers of Interven-
tional Radiology, Cesare Gianturco. His devices
have been responsible for opening the door to
Interventional Radiology. Among his inventions
are the embolic coils, the self-expanding stain-
less steel stents, the bird’s nest vena cava filters,
the U-inverted-U balloon assisted stents, patent
ductus occluders and septal defect occluders.

Materials and methods — In three patients
with stenosis of the tracheobronchial tree and in
one patients with vena cava superior (VCS)
obstruction due to sarcoidosis Gianturco stents
were placed. The procedure was performed per-
cutaneously in patients with vena cava superior
obstruction and transendoscopically in other pa-
tients. In all four cases stenosis was first dilated
with a PTA balloon catheter to allow passage of
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the guiding sheath. The stents opened the stric-
ture segment in all cases.

The expandable metallic stent is constructed of
stainless steel wire bent in a zig-zag pattern and
encircled to form a cyliinder (5). The stent is
compressed and introduced through a Teflon
catheter of 10-12 F caliber. The stent is advanced
until it reaches the tip of the catheter by using a
pusher catheter. It is released from the catheter
by withdrawing the catheter while holding the
pusher catheter against the stent. Upon release,
the stent expands or attempts to expand to its
original diameter creating the expansile force to
allow the expansion of the vessel against the
extrinsic, stenotic force (12).

Results — Clinical trials of the Gianturco ex-
pandable metallic stent have been conducted
also in our institution in Ljubljana. The stent has
been evaluated in the tracheobronchial tree and
vena cava. To date, the stents opened stenosis
in all cases and after at least 3 months, they
have remained patent without migration or other
complications.
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Case report (1) — A 41-year old patient deve-
loped superior vena cava obstruction secondary
to compression by fibrosis due to sarcoidosis.
Clinical findings were facial swelling, distention
of the veins of the neck and headache. On
phlebography, a contrast medium (lohexol 350)
injection into the vena cava superior led to
immediate filling of the vena azygos with rever-
sed flow direction. Flebogram showed the supe-
rior vena cava obstruction (Fig. 1). The procedure

Fig. 1 — Vena cava superior obstruction (arrows)

was performed percutaneously through the right
femoral vein. First an introducer sheath was
inserted into the femoral vein. For crosing the
tight stenosis of vena cava superior we used
0,035 inch. movable core straight guidewire and
straight 5 F catheter. Once the diagnostic cathe-
ter had crossed the obstruction, the catheter was
exchanged for dilatation balloon catheter (6 mm
diameter).

Before PTA, 5000 units of Heparin was injec-
ted through the sheath side arm. After PTA, the
balloon catheter was wtihdrawn while the guide-
wire was kept in place. Then a longer 20 mm
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balloon was introduced, and after the second
inflation the result was satisfactory. A double
stent was placed (Fig. 2) and immediate clinical

Fig. 2 — Double self expandable stent in vena cava
superior

improvement was accomplished. Aspirin and per-
santine have been given for three months. To
date, stent provides good patency of VCS (Fig.
3).

Case report (2) — A 58-year old patient deve-
loped stenosios of the right bronchus which
resulted from fibrosis due to surgery. To over-
come this problem we used PTA balloon catheter
and two self-expanding stents. This patient has
been followed for 4 months. Follow up exams
indicate that stents conform to the luminal surfa-
ce, are stable, and remain patent. The patient is
asymptomatic and this indicates that stent can
effectively dilate the bronchus.

Radiol lugos! 1990; 24: 147-50.
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Fig. 3 — Patent stent in vena cava superior

Disscusion — Gianturco self expandable me-
tallic stent has been evaluated in several tubular
structures including the arteries and aorta (12),
the veins and vena cava, the tracheobranchial
tree (11), the bile ducts (5), and the ureter (4). In
the blood vessels, local expansion with neointi-
mal proliferation covering the stents was obser-
ved. The stent was incorporated in the wall of the
blood vessel. In stenotic veins and vena cava,
the stents dilated the vessels and decreased the
pressure gradient across the stenoses (3). The
stent was also placed in the intrahepatic segment
of the vena cava inferior in a patient with Budd-
Chiarri syndrome (4). When placed in the trac-
heobronchial three the stent created focal dilata-
tion and inflammation with mucosal secretion
covering the stent. There was no obstruction or
peforation of the trachea (11).

Percutaneous biliar drainage is the usual form
of biliary decompression in patients with obstruc-
tive jaundice secondary to neoplastic involve-
ment of the bile ducts. However, there are many
comlications associated with currently used de-
compression techniques. Catheter drainage sy-
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stem whether external or internal-external may
migrate, be associated with infection, or become
blocked. The use of indwelling endoprosthesis
has not overcome all the problems, and removal
of malfunctioning prostheses may be impossible.

Self expandable stents placed in common bile
duct opened the strictured segment and remai-
ned patent without migration or other complica-
tions up to one year (4, 5).

Placement of the stent in the ureter resulted in
mucosol proliferation which caused obstruction
of the ureter in some cases.

Conclusion — Interventional radiology has pro-
vided a promising nonsurgical treatment of vas-
cular and bronchotracheal strictures with Gian-
turco self expandable metallic stents. The work
of many investigators (3, 5, 6, 11, 12) as well as
our own results demonstrate that these newly
developed self expandable stents will improve
the treatment of strictures in several tubular

‘structures.

Povzetek

SAMORAZTEGLJIVE KOVINSKE PROTEZE

V Casu od septembra do decembra 1989 smo zdravili
stiri bolnike, ki so imeli zozitev traheobronhialnega
vejevja in obstrukcijo vene cave sup, s samorazteglji-
vim kovinskim stentom. Pri vseh bolnikih je bila vstavi-
tev uspedna.

Vse bolnike smo opredelili kot ozdravljene. pri veno-
grafiji, opravljeni pred in po vstavitvi stenta smo
uporabili iohexot 350.
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TSH RECEPTOR ANTIBODIES IN FOLLOW-UP OF PATIENTS WITH
GRAVES’ DISEASE DURING ANTITHYROID DRUG THERAPY
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Abstract: In serum of 35 patients, suffering from Graves'disease, TSH receptor autoantibodies (THYBIA assay)
were measured during Methimazole (mercapto — 2 — methil — imidasol) therapy. In the group of hyperthyroid
patients TSH receptors antibodies were positive (F > 15%) in 27 out of 35 (77%) patients. Out of 27 patients
with positive tests who became euthyroid during therapy 24 (89%) of them became THYBIA assay negative. Our
resuits suggest that measurement of antibodies to TSH receptor could be useful parametar in follow-up of patients

with Graves'disease during antithyroid drug therapy.
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Introduction - In Graves’disease, a control of
thyroid function by the feedback control system
breaks down due to the formation of autoantibo-
dies to the TSH RECEPTOR (TRAb - TSH
receptor antibodies) (7). The binding of these
autoantibodies with an antigen of the thyroid cell
membrane (TSH receptor) causes an uncontrol-
led stimulation of thyroid hormone synthesis.
TSH receptor assay studes indicate that TRAb
are essentially found only in the serum of patients
with Graves' disease and a proportion of patients
with hypothyroidism due to autoimmune thyroi-
dits (4, 6).

The aim of the study was to evaluate the
clinical significance of determination of TSH re-
ceptor antibodies in patients with graves’ disea-
se, during the antithyroid drug therapy.

Materials and methods — In serum of 3&
patients, suffering from Grave's disease, TSH
receptor autoantibodies were measured by usnig
THYBIA assay (Byk Sangtec Diagnostica). The
investigation was carried out during therapy with
Methymazole (Favistan; mercapto — 2 — methil —
imidasol). TSH receptor antibodies were measu-
red twice: when the patients were hyperthyroid
(prior or during Methimazole therapy) and after
one to six months, when the patients became
euthyroid (during or after Methimazole therapy).

Results ~ In the group of hyperthyroid patients
TSH receptor antibodies were positive (F >
15%) in 27 out of 35 (77%) (Table 1).

Table 1 — Follow-up of TSH receptor antibodies during antithyroid drug therapy (N = 35).

HORMONES TSH RECEPTOR ANTIBODIES
POSITIVE NEGATIVE TOTAL
n % n % n %.
INCREASED 27 77 8 23 35 100
NORMAL 3 11 24 89 27 100
Received: December 18, 1989 — Accepted: March 27, 1990 151
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Out of 27 patients with positive tests who
became euthyroid during therapy 24 (89%) of
them became THYBIA assay negative. In three
patinets with several measurements the euthy-
roid condition was achiaved one to two months
before antibodies became negative.

Although in three patients antibodies remained
postive, despite euthyroid condition, the titers
decreased significantly.

Two patinets with a very high titers had severe
clinical course of disease, so that radioiodine
and surgical treatment was necessary.

In one patient with several measurements,
thyroid hormones concetrations correlated with
levels of antibodies titres.

Discussion — In patients suffering from clini-
cally overt and untreated Grave's disease, TSH
receptor antibodies values were found ellevated
in about 80% of all cases. During antithyroid
drug therapy the number of positive titers decrea-
sed. The level of thyroid hormones in our study
correlated with the TSH receptor antibodies titres
in most cases. This observation is in support of
the results reported by Paunkovic et al. (5).

Our patients with very high titers in untreated
thyrotoxicosis had a very severe course of di-
sease indicating the early need for ablative thera-
py. This is in agreement with observations of
other authors (1, 3). Budihna and Pavlin also
found that patients with constantly increased
titres of antibodies during antithyroid drug the-
rapy had a more severe form of hyperthyroidism
(2, 3).

Our results suggest that measurement of anti-
bodies to the TSH receptor could be useful
parametar in the follow-up of patients with Gra-
ve's disease during antithyroid drug therapy.
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Sazetak

ANTITIJELA TSH RECEPTORA U PRACENJU LIJE-
CENJA BOLESNIKA S GRAVESOVOM BOLESTI

Odredivana su antitijela TSH receptora (Thybia as-
say) u 35 bolesnika s Gravesovom bolesti tokom
lije¢enja Favistanom (mercapto — 2 — methil — imidasol).
Antitijela TSH receptora bita su povisena (F > 15%) u
27 od 35 (77%) bolesnika s povisenim hormonima
Stitnjace. Od 27 bolesnika u kojih su se hormoni tokom
lije¢enja normalizirali u 24 (89%) je doslo i do normali-
zacije antitijela TSH receptora. Dobiveni rezultati uka-
zuju da odredivanje antitijela TSH receptora moze
posluziti kao parametar u pracenju bolesnika s Grave-
sovom bolesti tokom tireostatske terapije.
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SKELETNE PROMENE U POREMECAJIMA STITATSTE ZLEZDE
SKELETAL CHANGES IN THYROID DISORDERS
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Abstract — To investigate the pathogenesis of metabolic bone disease in thyroid disorders, we determined
values of PTH, bone GLA-protein (BGP), Ca, P, AP, hydroxyproline (Hy-p) along with morphofunctional
(scintigraphic) and morphologic studies (bone mineral content) in patients with different thyroid diseases.

Our findings sugest that in hyperthyroidism increased bone resorption and bone formation exists due to high
level of thyroid hormones. Increased bone turnover was evaluated with whole body scintigraphic study. Bone
mineral content decreased in some of the hyperthyroid patients, in some it was unchanged compared with

euthyroid, because of the new balance between resorption and bone formation at the »higher« level.
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Uvod - U odrzavanju homeostaze kosti sem
tri osnovna kalcitropna hormona (PTH, D hormon
i kalcitonin) ucestvuju i brojni drugi sistemski
hormoni i lokalni ¢inioci rasta Cije medusobno
sadejstvo rezultuje krajnjim efektom na metaboli-
zam kosti (1, 2, 3). lako su efekti tireoidnih
hormona na metabolizam kosti uoceni klinicki i
laboratorijski ve¢ duzi period vremena, tacan
mehanizam delovanja nije jo$ uvek u potpunosti
razjasnjen; ostvaruju li oni svoj uticaj direktno ili
posredstvom PTH koji je glavni regulatorni Cinilac
homeostaze kosti (4, 5, 6, 7, 8, 9). Savremene
dijagnosticke procedure, metabolicke studije po-
mocu radioaktivnog kalcijuma, izu¢avanje meta-
bolizma kolagena, otkrivanje novih pokazatelja
osteoblastne aktivnosti (10, 11, 12, 13, 14) verifi-
kacija distribucije kostne lezije scintigrafijom ske-
leta celog tela (15, 16, 17) i egzaktno odredivanje
mineralne mase kosti (18, 19, 20) omogucile su
i egzaktniju evalulaciju promena metabolizma
kosti u razli¢itim poremecajima.

Cilj rada je da se istovremenim pra¢enjem
hormonskih, biohemijskih pokazatelja metaboli-
zma kosti i morfofunkcijskim i morfoloSkim ispiti-
vanjima skeleta u razli¢itim poremecajima Stita-
ste Slezde utvrdi mehanizam delovanja tireoidnih

Received: February 20, 1990 — Accepted: March 9, 1990

hormona na metabolizam kosti, medusobne od-
nose tireoidnih hormona i PTH, te patofizioloSka
zbivanja na nivou kosti.

Materijal i metode — Obradena je grupa od 59
bolesnika sa razliCiti poremecajima Stitaste Zle-
zde. Svi bolesnici su detaljno klini¢ki i laboratorij-
ski obradeni; odredivane su vrednosti tireoidnih
hormona T3T, i tirotropina (TSH IRMA) u bazal-
nim uslovima ili u toku RTH testa. Od pokazatelja
relevantnih za metabolizam kosti pracene su
vrednosti parathormona (PTH), osteokalcina
(BGP), kalcija (Ca), fosforja (P), alkalna fosfataza
(AP), hidroksiprolina (Hy-p). Vrednosti hormona
odredivane su radioimunoloskim postupkom pri-
menom gotovih pribora firmi »INEP« (T3, Ty),
»Hoechst« (PTH, TSH IRMA), »CIS« (osteokal-
cin). Biohemijski pokazatelji odredivani su stan-
dardnim biohemijskim procedurama.

Scintigrafija skeleta celog tela radena je na
gama kameri uz primenu ra¢unara PDP 11, 2 h
nakon davanja »Teceos« 99 Tc. Na ciljanim
snimcima lumbalne kicme, karlice, butnih kostiju
u odgovarajué¢im regijama od interesa izracuna-
van je odnos aktiviteta kost/meko tkivo. Regije
od interesa (ROI) postavljane su: u lumbalnoj
kiémi od L2-L4, za osnovnu aktivnost paralum-
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balno levo da se izbegnu bubrezi, za sakroili-
jacne zglobove u PA poziciji uz isti bekgraund
(BG) kao za kicmu, za zglobove kuka u AP
poziciji, a ROl za BG lateralno levo i desno uz
zglobove, za butne kosti ROl je uziman u donjoj
trec¢ini butnih kostiju, a BG unutrasnja strana
donje trecine butine obostrano.

Mineralni denzitet lumbalne ki¢me (BMD) odre-
divan je dvostrukom fotonskom apsorpciometri-
jom primenom aparata BMC Lab 23 (SCAN
DETECRONIC) i izrazavan kao srednja vrednost
od L2, L3 i L4 kicmena prsljena.

Statisticka obrada podataka ukljucila je izracu-
navanje srednjih vrednosti i SD merenih pokaza-
telja. Znacajnost razlika srednjih vrednosti izracu-
navana je primenom Student-ovog t testa za
nejednak i neparan broj uzoraka.

Rezultati rada — Rezultati rada prikazani su
na tabelama 1, 2 i 3 i slici br. 1. Utvrdena je
znacajna razlika vrednosti PTH izmedu hiper u
odnosu na eu- i hipotireoidne bolesnike (p <

0,05). Vrednosti specificnog pokazatelja osteo-
blastne aktivnosti, BGP bile su znac¢ajno viSe u
hipertireoidnih osoba u odnosu na eu- i hipoti-
reoidne (sve p < 0,01), a znacajna razlika posto-
jala je u vrednosti ovog pokazatelja u hipotireoid-
nih u odnosu na eu- i leCene hipotireoidne bole-
snike (U < 0,05). Znacajne razlike u vrednostima
alkalne fosfataze nadene izmedu eu-hiper i hipo-
tireoidnih osoba (p< 0,01 i << 0,05). Vrednosti
hidroksiprolina odredivane su samo u hiperti-
reoidnih osoba i bile su znac¢ajno vise u odnosu
na normalne (80,5 * 20,2 umol/m?/d, p < 0,05).
Nije nadena znacajna razlika srednjih vrednosti
Ca u ispitivanim grupama, dok je ona bila zna-
Cajna izmedu srednjih vrednosti P u hiper-eu-i
hipotireoidnih bolesnika.

Nadena je znacajna korelacija vrednosti ti-
reoidnih hormona sa BGP (T4/BGP, T3/BGP p <
0,05) u hipertireoidnih bolesnika, kao i znac¢ajna
korelacija BGP/Hy p ( < 0,05) i BGP/AP (p <
0,01), BGP/Ca (p < 0,05). Nije nadena korelacija
vrednosti PTH/BGP.

Tabela 1 — Klinicke karakteristike ispitanika
Table 1 — Clinical characteristics of the patients

starost trajanje T-4 T-3 TSHIRMA
bolesnika bolesti
age duration nmol/1 nmol/1 mJ/ml
n X+ SD years X+ 8D X+SD X+ SD
Eutireoidna struma 14 41,8 142 1-10g. 1199 160 23 09 1,31 099
Euthyroid gland
Hipertireoidizam 29 380 90 19 3057 902 77 4,1 0,08 0,06
Hyperthyroidism
Hipotireoidizam 6 500 60 12 324 121 13 06 380 126
Hypothyreoidism
Laremifiipatiecigizam == 558 93 110 1067 249 19 1,1 110 47
Treated hypothyroidism
Tabela 2 — Hormonski i biohemijski pokazatelji u ispitanika
Table 2 ~ Hormonal and biochemical parameters of the patients
PTH BGP Ca P AP Hyp, BMD
ng/1 ng/ml mmol/ mmol/ un umol/m*/d gBA(N)cm
X+ SD X +SD X+ SD X + SD X +SD X + SD
Eutireoidna struma 1470 493 57 23 2,41 0.10 117 018 510 14.6 - 1082 0173
Euthyroid gland
Hipertireoidizam 1173 364 157 45 246 019 139 028 1535 &5 2198 129 1,055 0,137
Hyperthyroidism
Hipotreoidizam 1645 53.8 2,88 0,56 2.39 017 1,20 0.12 310 120 - 2,587 (1)
Hypothyreoidism
Leceni hipotireaidizam 136 2 42,0 6.1 2.7 2.35 021 1.12 0.18 57.8 19,5 - 1,169 0.406

Treated hypothyreoidism
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Tabela 3 — Pokazatelji kvantitativne scintigrafije skeleta
Table 3 — Parameters of quantitative skeletal scintigraphy

K/BG F/BG COo/BG SI/IBG

n X+ SD X+ 8D X+ 8D X+ 8D
Eispidis 13 478 170 255 039 461 122 746 122
Euthyreoidism
Flipestreqidni. 9 714 131 426 1,16 864 363 1049 465
Hyperthyreoidism
Hipotireoidni 2 276 151 153 017 252 042 347 1,49
Hypothyreoidism

K/BG F/BG CO/BG SIIBG
skracenice: ki€ma/bekgraund femur/bekgraund coxa/bekgraund  sacroiliac/bekgr.
abbreviations: spine/background femur/background coxa/background  sacroiliac/backg.

Radiol lugosl 1990 24: 153-7.

b)

c)
Slika 1 — Nalazi scintigrafije skeleta u nasih ispitanika:
a) nalaz u eutireoidizmu, b) nalaz u hipotireoidizmu, c)
nalaz u hipertireoidizmu.
Fig. 1 — Scintigraphic findings in our patients:
a) euthyreoidism, b) hypothyreoidism, c) hyperthyreoi-
dism.

Diskusija — Vrednosti PTH u hip=rtireoidnih
bolesnika bile su znac¢ajno nize u odnosu na eu-i
hipotireoidne bolesnike. Ovakav nalaz moze biti
posledica promene aktivnosti paratireoidnih zle-
zda u hipertireoidizmu kao posledica poviSenja
nivoa kalcijuma usled direktnog delovanja tireoid-
nih hormona na kost te supresije lu¢enja PTH.
Drugi razlog snizenja vrednosti PTH u hipertireoi-
dizmu mogao bi biti uticaj tireoidnih hormona na
metabolizam PTH; hipertireoidizam je udruzen
sa povecanom i sintezom i razgradnjom hormo-
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na, pa i samih tireoidnih hormona. U manjeg
broja bolesnika sa hipertireoidizmom odredivane
su’i vrednosti 25 (OH) D vitamina (podaci nisu
navedeni) koje su takode bile nesto nize od istih
u zdravih osoba. Literaturni podaci o vrednostima
PTH u hipertireoidizmu i funkciji paratireoidnih
zlezda u razli¢itim poremecajima Stitaste zlezde
su razliciti (4,5, 6, 7, 8, 9). Dobijene su i
normalne i povisene i snizene vrednosti PTH u
hipertireoidizmu. Verovatno je jedan od razloga
za takve nalaze razli¢ita osetljivost eseja za PTH
koji mere razlicite delove molekula PTH, bioloski
- aktivne ili i neaktivne fragmente, te se moze
desiti da ne detektuje snizenje nivoa PTH u
hipertireoidizmu §to su nasli i drugi autori (4, 9).

I pored znacajno nizih vrednosti PTH u hiperti-
reoidnih bolesnika vrednosti pokazatelja metabo-
lizma kosti, hidroksiprolina, alkalne fosfataze i
osteokalcina bile su znacajno vise u odnosu na
eu-i hipotireoidne osobe $to govori u prilog direk-
tne uloge tireoidnih hormona na metabolizam
kosti. Visak tireoidnih hormona udruzen je sa
povecanom resorpcijom kosti (19, 20,21) u prilog
¢ega govori znacajna korelacija vrednosti tireoid-
nih hormona sa hidroksiprolinom u nasih bole-
srika sa hipertireoidizmom. Ova resorpcija po-
drazumeva ne samo odstranjenje matriksa nego
i minerala, Ca i P. Promene vrednosti Ca u
hipertireoidnih bolesnika kretale su se od hiper-
do normokalcemijskih tako da se srednja vred-
nost ne razlikuje znacajno u pojedinim grupama,
promene fosfora bile su znacajne u hipertireoid-
nih osoba. Za kompletan uvid u promene meta-
bolizma Ca i P u hipertireoidizmu bilo bi potrebno
odredivati Ca i P u mokraci; poznato je da u
hipertireoidizmu ¢esto postoji hiperkalciurija i po-
vecan gubitak Ca stolicom (5, 8) iako se tacan
mehanizam ne zna u potpunosti. Naden je i
smanjeni klirens fosfora i njegovo povisenje u
serumu (4, 5, 8) sto se slaze sa nasim nalazima
visih vrednosti P u serumu.

Na pojacanu destrukciju kosti u hipertireoidi-
zmu skelet odgovara pojacanom osteoblastnom
aktivnoScu, depozicijom nove kosti. U nasih bole-
snika sa hipertireoidizmom nadene viSe vrednosti
alkalne fosfataze, kao i osteokalcina (BGP) spe-
cificnog pokazatelja osteoblastne aktivnosti, u
odnosu na eu-i hpotireoidne bolesnike govore u
prilog kompenzatorno povecane osteoblastne
aktivnosti u hipertireoidnih bolesnika. Znacajne
korelacije BGP sa tireodnim hormonima i sa
Hy-p u hipertireoidizmu kao i sa AP, a odsustvo
korelacija sa PTH govore o direktnoj ulozi tireoid-
nih hormona na metabolizam kosti u kome su
procesi resorpcije i formiranja tesno povezani
(BGP/Hy-p, korelacija, p < 0,05).
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Mineralni denzitet lumbalne kicéme u hiperti-
reoidnih bolesnika kretao se od snizenog do
normalnog, identiénih vrednosti kao u zdravih
osoba, prose¢na vrednost se ne razlikuje zna-
¢ajno u odnosu na zdrave osobe, eutireodine
osobe. Zapazeno je da u osoba kod kojih bolest
traje krace BMD je snizen, u onih kojih je bolest
duze trajala vrednost je bliza granici normale, §to
opet nije pravilo. Moze se objasnjenje traziti u
¢injenici da u pocetku bolesti postoji negativan
bilans kosti sa predominacijom resorpcije, ka-
snije se kompenzatorno razvija pove¢ano formi-
ranje kosti da bi se uspotavila neka nova ravno-
teza ali na viSem nivou (povecana i resorpcija i
formiranje kosti) kao posledica ¢ega postoji ne-
promenjena vrednost BMD. Visoke vrednosti
BGP ukazuju na nacin kako se ta ravnoteza
odrzava, povecanjem ukupnog turnovera kosti.
Postojanje povec¢anog metabolizma kosti doka-
zali smo i scintigrafijom skeleta celog tela. U
hipertireoidnih bolesnika jasno se uocava pove-
¢ana metaboliCka aktivnost perifernog skeleta,
kostiju ekstremiteta, butnih kostiju, podkolenica i
stopala kao i nadlaktica, podlaktica i Saka, naj-
¢esc¢i nalaz.

Pojac¢ana metabolicka aktivnost kostiju karlice
i kicme takode je uocena i registrovana i kvanti-
tavnim pokazateljima odnosa kost/meko tkivo.
Minimum radioaktivnosti u mekom tkivu u hiperti-
reoidnih osoba i velika koli¢ina radioaktivnosti u
mekom tkivu u hipotireoidnih bolesnika posledica
je ne samo promena minutnog volumena, perfu-
Zije, nego i povecanog aviditeta kosti za veziva-
nje radiofarmaka (15, 16, 17) odnosno povecane
metaboliCke atkivnosti kosti u hipertireoidnih bo-
lesnika. U ovih osoba na scintigramu kosti vidi se
»ogoleo« skelet celog tela, a u hipotireoidnih
osoba se skelet samo nazire zbog smanjene
metaboli¢ke atkivnosti kosti u njih. Lecena hipoti-
reoza dovodi do normalizacije distribucije ra-
dioaktivnosti u skeletu i mekim tkivima.

Istovremenim pracenjem hormonskih, biohe-
mijskih pokazatelja metabolizma kosti, kao i mor-
fofunkcijskim i morfoloskim ispitivanjem stanja
skeleta u bolesnika sa poremecajem funkcije
Stitaste zlezde moguce je dobiti uvid u stanje
metabolizma kosti i kompleksne patofiziolosSke
promene koje se deSavaju na nivou kosti u ovih
bolesnika.

Zakijuéak

1. Bolesnici sa hipertireoidizmom imali su znacajno
nize vrednosti PTH u odnosu na eutireoidne i hipoti-
reoidne osobe.

2. Vrednosti osteokalcina, alkalne fosfataze i hidrok-
siprolina bile su znacajno vise u hipertireoidnih u

Radiol lugos! 1990; 24: 153-7.
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odnosu na eutireoidne bolesnike, odnosno hipotireoid-
ne.

3. Nadena je znacajna korelacija tireoidnih hormona
sa vrednostima osteokalcina, hidroksiprolina, kao i
znacajne korelacije osteokalcina sa alkalnom fosfata-
zom, Ca i hidroksiprolinom.

4. Snizenje vrednosti PTH u hipertireoidnih bolesni-
ka, znacajno poviseni pokazatelji resorpcije i formiranje
kosti koji korelisu znacjano sa tireoidnim hormonima
govore u prilog direktnog efekta ovih hormona na
povecani metabolizam kosti u hipertireoidizmu.

5. Vizuelnim prikazom skeleta celog tela uocava se
difuzno pojacana metabolicka aktivnost kostiju, po-
sebno ispoljena u podrucju dugih kostiju donjih ekstre-
miteta, karlici i ki€mi bolesnika sa hipertireoidizmom u
odnosu na eutireoidne osobe u prilog ¢ega govore i
kvantitativni pokazatelji odnosa radioaktivnosti kost/
meko tkivo.

6. Mineralni denzitet lumbalne kicme bio je samo u
nekih bolesnika sa hipertireoidizmom znacajno nizi u
odnosu na eutireoidne osobe verovatno zbog ponov-
nog uspostavljanja ravnoteze izmedu procesa resor-
pcije i formiranje kosti na nekom »viSem« nivou.

Sazetak

Da bismo istrazili patogenezu metabolickih bolesti
kosti u poremecajima rada Stitaste zlezde odredivali
smo vrednosti PTH, osteokalcina (BGP), Ca, P, alkalne
fosfataze, hidroksiprolina uporedo sa morfofunkcijskim
(scintigrafijom skeleta) i morfoloskim (mineralni denzitet
kosti) ispitivanjima u pacijenata sa razlicitim bolestima
Stitaste Zlezde.

Nasi nalazi govore za povecanu resorpciju i formira-
nje kosti u hipertireoidnih bolesnika uzrokovanu visokim
vrednostima tireoidnih hormona. Povecani turnover u
kostima evaluisali smo i scintigrafijom skeleta celog
tela. Mineralni denzitet kosti lumbalne kicme bio je
snizen samo u nekih bolesnika sa hipertireoidizmom u
odnosu na eutireoidne, u nekih je bio nepromenjen,
verovatno zbog ponovnog uspostavljanja ravnoteze
izmedu procesa resorpcije i formiranja kosti na nekom
»viSeme« nivou.
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ZAVOD ZA NUKLEARNU MEDICINU | INTERNA KLINIKA MEDICINSKOG FAKULTETA U ZAGREBU
NASA ISKUSTVA U DIJAGNOSTICI TUMORA POMOC %7Ga-CITRATA
OUR EXPERIENCE IN TUMOR DIAGNOSTICS WITH %7Ga-CITRATE

Jurasginovi¢ Z, Aralica M, Kalauz M, Poropat M, Dodig D, Labar B

Abstract — ¥’Ga-citrate scintigraphy was performed in 78 patients with malignant tumor (32 Mb. Hodgkin, 17
non-Hodgkin lymphoma, 13 melanoma, 9 lung carcinoma and 17 hepatoma). The intention of the study was to
compare the sensitivity of the method in our group of patients with the results of other authors. Positive 5Ga
citrate scan was found in 81% of patients with Mb. Hodgkin, in 58% of patients with non-Hodgkin lymphoma, in
66% of patients with melanoma, in 44% of patients with lung carcinoma and in 85% of patients with hepatoma.

Comparison of our results with results of other authors is in agreement in the groups of patients with Mb.
Hodgkin and hepatoma. In other groups of patients the percentage of positive results was different from the results
of other authors. That can be explained by the fact that a great number of our patients received therapy, and the

number of patients in some groups wasn't sufficient for precise statistical analysis.

UDC: 616-006.6-07:539.163

Key words: neoplasms-radionuclide imaging, gallium radioisotopes

Orig sci paper
Radiol lugosl 1990; 24: 159-61

Uvod — Prvi izvjestaj o 8’Ga citrata kao tumor-
skom agensu objavili su Edwards i Hayes 1969.
godine (1). Nakon toga niz je autora (2, 3, 4)
objavilo radove koje su ukazivali na korisnost
scintigrafije pomocu %’Ga citrata u dijagnostici
tumora. Utvrdeno je da se s ®’Ga citrat ne
akumulira jednako u svakom tumorskom tkivu.
Mehanizam akumulacije ®’Ga citrata bazira se
na vezanju ®’Ga na transferin, a potom se taj
kompleks veze na transferinske receptore na
membranama tumorskih stanica. Nakon toga
moze se inkorporirati i u samu tumorsku stanicu.
Drugi je mehanizam akumulacije da se ®'Ga
citrat veze na laktoferin pa dolazi do akumulacije
u tumorima bogatim s laktoferinom. Kako je
laktoferin glavni konstituent leukocita 8’Ga citrat
naci éemo i na mjestima upala. Zbog toga *’Ga
citrat nije specifican tumorski marker nego se
nakuplja i na mjestima upalne reakcije.

Hoffer je 1980. g. (5) evaluirao vrijednost ’Ga
citrata u dijagnostici pojedinih tumora. Utvrdeno
je da je scintigrafija pomocu ®’Ga citrata najkori-
snija u detekciji Hodgkin limfoma, histiocitnog
limfoma, Burkittovog limfoma, hepatoma, mela-
noma i lokalnih leukemijskih infiltrata. U dijagno-
stici non-Hodgkin limfoma, karcinoma testisa,
mezotelioma i pluénih karcinoma manje je kori-
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stan. Zeljeli smo utvrditi vrijednost scintigrafije s
57Ga u nasoj populaciji, pa smo obradili skupinu
bolesnika s razli¢itim tumorima.

Material i metoda rada — Obradili smo sku-
pinu od 78 ispitanika u dobi od 17 do 63 godine.
od tog je broja bilo 42 zene i 36 muskarca. Od
78 bolesnika 32 su imali M. Hodgkin, 17 non-
Hodgkin limfom, 13 melanom, 9 rak plu¢a i 17
hepatom. Od ukupnog broja bolesnika u 66
bolesnika dijagnoza malignoma je postavljena
drugim dijagnostickim postupcima, a scintigrafi-
jom se Zeljelo utvrditi prosirenost ili rjede potvrditi
dijagnozu. Dvanaest je bolesnika upuc¢eno zbog
suspektne maligne bolesti kojug‘e trebalo dijagno-
sticirati scintigrafijom pomoéu ®’Ga citrata.

Scintigrafiju smo vrsili 48 i 72 sata nakon
intravenske aplikacije 74 MBq ®’Ga citrata po-
mocu gama kamere velikog vidnog polja s para-
lelnim kolimatorom visoke rezolucije za visoke
energije. Prilikom snimanja koristili smo energije
57Ga od 93,184 i 296 keV. Ukupan broj impulsa
za pojedinu regiju tijela iznosio je 400.000 impul-
sa. Gama kamera je bila povezana s racunalom
PDP 34/40, pa smo na taj naCin mogli scinti-
grame pohraniti u racunalo i pomocu programa
analizirati i obradivati pojedine scintigrame.
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Rezultati — Od 32 bolesnika s Mb. Hodgkin u
njih 26 (81%) nalaz scintigrafiie s ’Ga citratom
bio je pozitivan (slika 1). Od 17 bolesnika s
non-Hodgkin limfomom u 10 bolesnika nasli smo
pozitivan scintigrafski nalaz (58%). U 13 bole-
snika s melanomom scintigrafski nalaz bio je
pozitivan u 9 bolesnika (66%), u 9 bolesnika s
karcinomom pluca scintigrafski nalaz bio je pozi-
tivan u 4 slucaja (44%), a u bolesnika s hepato-
mom od njih 7 Sestorica su imalaj pozitivan
scintigrafski nalaz s 8’Ga citratom (85%) (slika
2aib). Od 12 bolesnika koji su imali suspektnu
malignu bolest u njih 9 scintigrafski nalaz pomocu
67Ga bio je pozitivan (65%). (tabela 1)

sy

Slika 1 — Pozitivan scintigrafski nalaz ’Ga u bolesnika
s Mb. Hodgkin (patolosko nakupljanje ®’Ga-citrata u
limfnim ¢vorovima vrata lijevo u medijastinumu)

Fig. 1 — Positive ®’Ga scan in the patient with Mb.
Hodgkin (Pathologic accumulation of ®’Ga in neck and
mediastinal lymph nodes)

Diskusija — Osijetljivost dijagnosticke metode
pomoc¢u ®’Ga citrata pri detekciji Hodgkinove
bolesti u ovom ispitivanju iznosi 81% Sto ulazi u
raspon vrijednosti koje se susre¢u kod drugih
autora, a iznose 70-80% (6). Ta osjetljivost za
ostale maligne limfome poneSto zaostaje za
onom u literaturi koja se kre¢e izmedu 68 i 78%.
U slu¢aju melanoma dijagnoza je potvrdena u
66% slucaja, a u svijetu ta brojka iznosi oko 50%
(7). Za karcinom pluca svjetski podaci govore o
75 do 86% (5) osjetljivosti, dok na nasem mate-
rijalu scintigrafski nalaz bio je pozitivan u 44%
slucajeva. Raspon osjetljivosti za primarni karci-
nom jetre u do sada objavljenim radovima iznosi
od 70-100% Sto dobro korelira s postotkom
pozitivnih nalaza u nasim ispitanika (8).
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Slika 2a — Scintigram jetre u bolesnika s hepatomom
ucinjen s *®*™Tc Sn koloidom (desna lateralna projekci-
ja) »hladna zona« u gornjem polu desnog reznja.

Fig. 2a — Liver scan in a patient with hepatoma
performad with ®Tc-Sn colloid (I. dex. projection)
»Cold« lession in the upper part of right lobe

Slika 2b — Scintigram jetre ucinjen s 8Ga u istog
bolesnika (arteriorna i desnalateralna projekcija) »vru-
¢a« zona u gornjem polu desnog reznja

Fig. 2b — Liver scan with 5’Ga in the same patient
(anterior |. dex. projection) »Hot« lession in the upper
part of right lobe

Nasi se rezultati podudaraju s rezultatima dru-
gih autora u skupini bolesnika s Mb. Hodgkin i
hepatomom. Razlog nepodudarnosti u drugim
skupinama mozemo objasniti ¢injenicom da je u
nasoj skupini bilo dosta bolesnika koji su scinti-
grafirani u toku terapijskog postupka, a takoder
je broj ispitanika s pojedinim vrstama tumora bio
premalen za detaljnu obradu.

U grupu tumora kod kojih je scintigrafsko
snimanje galijem nedvojbeno koristno, u prvom

Radiol lugosl 1990; 24. 159-61.
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Tabela 1 — Rezultati scintigrama uéinjenih pomoéu 8’Ga u bolesnika s malginim tumorom

Table 1 — Results of ®Ga scan in patients with malignant tumours

Non-Hodgkin
limfom Melanom Rak pluca Hepatom Ukupno
non-Hodgkin
MB. Hodgkin lymphoma  Melanoma  Lungcarcin. Hepatoma  Total
poz.
67Ga 26 (81%) 10 (58%) 9 (66%) 4 (44%) 6 85%) 55 70%)
pos.
neg.
6’Ga 6 (19%) 7 (42%) 4 (34%) 5 (56%) 1 (15%) 23 (30%)
neg.
LTJgtuar?no 32 (100%) 17 (100%) 13 (100%) 9 (100%) 7 (100%) 78 (100%)

redu nalazi Mb. Hodgkin i to posebice histoloske
slike nodularne skleroze mjeSovite celularnosti i
limfocitne deplecije, dok je u slu€aju limfocitne
dominacije korist nesto manja. U detekciji malig-
nih limfoma osim histiocitnog, karcinoma testisa
osim embrionalnog i karcinoma plu¢a primjena
scintigrafije galijem nije se do sada nasla toliko
Jiebrom kao ranije navedenih tumora. Posebna
vrijednost metode je u procjeni uspjeSnosti tera-
pije a s time i u donoSenju prognoze. Glavni
nedostatak ovog dijagnostiCkog postupka je u
interferenciji s upalnim procesima sto rezultira
vecim ili manjim snizenje specificnosti testa. Me-
todu je potrebno kombinirati s ostalim metodama,
prije svega patohistoloskom verifikacijom. Uspo-
redujuci naSe rezultate s podacima iz svjetske
literature vidljivo je da se ti podaci podudaraju
ukoliko se radi o bolestima kod kojih su rezultati
metode opcenito dobri, dok u slu¢aju bolesti kod
kojih je primjena ove metode i u svijetu dala
slabije rezultate nasi rezultati u nekoliko zaostaju.

Sazetak

NASA ISKUSTVA U DIJAGNOSTICI TUMORA PO-
MOCU *’Ga-CITRATA

Scintigrafija pomocu ’Ga citrata bila je uradena kod
78 bolesnika sa malignim tumorom (32 Mb. Hodgkin,
17 ne-Hodgkinov limfom, 13 melanoma, 9 karcinom
pluéa, 17 hepatom).

Rezultate nase studije smo usporedivali sa rezulta-
tima drugih autora. Pozitivni 6’Ga citrate sken smo
dokazali kod 81% bolesnika sa Hodgkinovim limfo-
mom, kod 58% bolesnika sa ne-Hodgkinovim limfo-
mom, kod 66% bolesnika sa melanomom, 44% bole-
snika sa plucnim karcinomom i kod 85% bolesnika sa
hepatomom.

Radiol lugost 1990: 24: 159-61.

Nasi rezultati su u skladu sa rezultatima drugih
autora kod malignog Hodgkinovog limfoma i kod hepa-
toma. Kod ostalih bolesnika sa drugim malignim bole-
stima na$i rezultati razlikuju se od rezultata drugih
autora. Moguce objasnjenje za to je Cinjenica da je
vecina nasih bolesnika imala terapiju i da je broj
bolesnika u razliCitim grupama bio suvise mali za
preciznije statisticke analize.

Literatura

1. Edwards CL, Hayes RL. Tumor Scanning with
87Gacitrate. J Nucl Med 1969; 10:103-5.

2. Ando A, Nitta K, Ando I, Katsuda S, Tonami N,
Kiraki T, Hisada K, Ogawa H. 8’Ga accumulation in
inflammatory lesions and its mechanism: Comparison
with malignant tumor. Eur J Nucl Med 1987; 12:560-6.

3. Andrews AG, Hubner KF, Greenlaw RG. ®’Ga
Citrate Imaging in Malignant Lymphoma: Final Report
of Coooerative Group. J Nuci Med 1978; 19:1013-9.

4. Sanerbrunn BJ, Andrews GA, Hibner KF. 6’Ga
Citrate Imaging in Tumors of the Genito-Urinary Tract:
Report of Coooperative Study. J Nucl Med 1978;
19:470-5.

5. hoffer P. Status of Gallium 67 in Tumor Detection.
J Nucl Med 1980; 21:394-8.

6. Johnson GA, Go MF, Benua RS, Larson SM,
Andrews GA, Hubner KF. Gallium-67 Citrate Imaging
in Hodgkin's Disease: Final Report of Cooperative
Group. J Nucl Med 1977, 18:692-8.

7. Jackson Fl, McPherson TA, Lentle BC. Gallium-
67 Scintigraphy in Multisystem Malignant Melanoma.
Radiology 1977; 122:163-7.

8. Waxman AD, Richmond R, Juttner H, Siemsen
JK, Heffelinger JM, Fink E. Correlation of Contrast
Angiography and Histologc Pattern with Gallium Uptake
in Primary Liver-Cell Carcinoma. J Nucl Med 1980;
21:324-7.

Adresa autora: Dr sc. med. Damir Dodig, Zavod za

nuklearnu medicinu — Rebro, Kispaticeva 12, 41000
Zagreb

161



V. JUGOSLOVENSKI KONGRES
NUKLEARNE MEDICINE

Sarajevo, oktobar 1990

Organizator:

Udruzenje za nuklearnu medicinu
Jugoslavije — UNMJ

TEME:

SPECT IN VIVO DIJAGNOSTIKA
| PROCESNE TEHNIKE RADIO
| DRUGI IMUNOESEJI

SLOBODNE TEME

Rad Kongresa se predvida u jednoj dvorani. Pored usmenih referata planiraju

se posteri koji ravnopravno ucestvuju u programu. Dalje informacije autorima dace
se u drugom obavjestenju.

Predvida se organizovanje tematskih diskusija o aktuelnim problemima nu-

klearne medicine. Odrzace se godisnja skupstina UNMJ i izbor novog predsednistva.
Bice organizovan drustveni program za uCesnike Kongresa.

PRIJAVA UCESCA DO 28. II. 90
REZIME DOSTAVITI DO 30. IV. 90

Adresa organizatora:

Zavod za nuklearnu medicinu
Telefon: (071) 24-046

UMC Sarajevo, M. Pijade 25




ONKOLOSKI INSTITUT LJUBLJANA'
UNIVERZITETNA KLINIKA ZA OTORINOLARINGOLOGIJO IN CERVIKOFACIALNO KIRURGIJO, LIUBLJANA?

ZDRAVLJENJE MALIGNOMOV CELJUSTNE VOTLINE NA ONKOLOSKEM INSTITUTU V
LJUBLJANI V LETIH 1979 DO 1984

Budihna M', Smid L2, Zargi M?, Zakotnik B, Soba E', Kurent Z2

Abstract — Between 1979-1984 39 patients with malignant tumors of the maxillary sinus were treated. Ten of
them were free of disease more than 5 years after the treatment.

In the group of patients with squamous cell carcinoma 2 out of 22 were cured with radiotherapy alone (one of
them had concommitant chemotherapy), 6 out of 11 patients were cured with surgery followed by radiotherapy.

The difference in cure rate was statistically significant (p < 0.05).

UDC: 616.216.1-006.6-08
Key words: maxillary sinus neoplasms—therapy
Orig sci paper
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Uvod — Zdravljenje malignih tumorjev maksi-
larnega sinusa, ki so med malignomi obnosnih
votlin dale¢ najpogostejsi, predstavlja za tera-
pevta poseben izziv, saj lahko zaradi anatomskih
razmer v tem podrocju tako z operacijo kot tudi z
obsevanjem resno prizadenemo nekatere za Ziv-
lienje izredno pomembne organe.

Ker so zacetna bolezenska znamenja raka v
Celjustni votlini neznacilna in je bolezen sora-
zmerno redka, jo ponavadi odkrijemo pozno, ko
se je ze razsirila v okolico.

Bolniki in zdravijenje — V letih 1979 do 1984
smo na OnkoloSkem institutu v Ljubljani zdravili
42 bolnikov z malignomi maksilarnega sinusa. V
Studijo smo zajeli le 39 bolnikov, ker dokumenta-
cija preostalih treh ni bila dosegljiva. Med bolniki
je bilo 21 zensk in 18 moskih v starosti od 43 do
87 let. Po histoloski sliki je bilo 33 ploscatocelic-
nih karcinomov (8 dobro diferenciranih, 20 slabo
ali nediferenciranih, pri 5 pa stopnja diferenciacije
ni bila opredeljena), 3 adenoidnocisti¢ni karcino-
mi, 1 adenokarcinom in 2 limfoma.

Received: March 10, 1990 — Accepted: March 27, 1990

Tabela 1 — Razporeditev primerov karcinoma celjustne
votline zdravljenih v ietih 1979 — 1984 po stadijih

Table 1 — The distribution of cases of the maxillary
sinus carcinoma treated in the year 1979 — 1984
according to the stage

N, N N2 N3  Total
T, 1 1
To 3 3
Ta 10 1 11
Ta 20 2 22
Total 33 2 2 37
T = tumor N = podro¢ne bezgavke

T = tumor N = regional lymph nodes

Tabela 1 prikazuje razsirjenost karcinomov po
TNM sistemu (UICC 1987); izvzeta sta bolnika z
limfomom.

Od 39 bolnikov je bilo 24 zdravljenih le z
obsevanjem, 14 je bilo operiranih in pooperativno
obsevanih, eden pa je bil samo operiran. Vsi
bolniki so bili obsevani na Onkoloskem institutu
v Ljubljani z megavoltnimi zarki, v obsevalno
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polje je bilo zajeto vse obolelo podrocje. Dnevna
doza je bila 1,8 Gy ali 2 Gy, petkrat tedensko, do
skukpne doze 60 do 78 Gy na tumor oziroma 60
do 72 Gy na pooperativho podrocje. V obsevalno
podrocje smo zajeli retrofaringalne bezgavke v
vseh primerih, ostala bezgavéna podrocja pa le,
¢e so bile metastaze citoloSko ali histolosko
dokazane. Bolniki so bili operirani v razliénih
ustanovah nase republike. V operativno zdravlje-
nje karcinoma maksilarnega sinusa smo Steli
parcialno maksilektomijo z etmoidektomijo ali
brez nje ali pa totaln0 maksilektomijo. Vse
manj$e operativne posege smo uvrstili med diag-
nosti¢ne postopke.

Citostatika smo uporabili le pri 7 bolnikih: v
treh primerih (2 karcinoma in 1 limfom) je bila
kemoterapija sestavni del kurativhega zdravlje-
nja, pri 4 pa je sluzila le za paliacijo recidiva,
napredujoCega residuuma ali oddaljenih meta-
staz. Od citostatikov, ki smo jih v vseh primerih
dajali sistemsko in ne intraarterialno, smo upo-
rabljali Vinblastin, Methotrexat, Bleomycin, 5-
fluorouracil, Endoxan, Onkovin, Adriamycin in
Platinol v razli¢nih kombinacijah.

Prezivetje smo racunali od zaCetka zdravljenja.

Rezultati — Od 39 zdravljenih bolnikov jih je 10
(26%) prezivelo vec kot 5 let brez znakov bole-
zni.

Bolnik s stadijem TNy, plos€atoceli¢nega kar-
cinoma je umrl po 13 mesecih. Prezivetje ostalih
bolnikov s karcinomom v T, T3 in T, Stadiju kaze
slika 1. Bolnik s planocelularnim karcinomom, ki
je bil samo operiran (T3Ny,), je umrl po 10
mesecih. Rezultate glede na nacin zdravljenje
kaze slika 2. Razlilkka v prezivetju med bolniki,
zdravljenimi z operacijo in obsevanjem ter tolniki,
zdravljenimi samo z obsevanjem, je statisticno
signifikantna (p < 0,05). Od 3 bolnikov z adenoid-
nocisti¢nim karcinomom sta dva umrla zaradi
bolezni po 23 oziroma 33 mesecih, eden pa je po
devetih letih Se zdrav. Edina bolnica z adenokar-
cinomom je umrla po 13 mesecih. Bolnica z
malignim limfomom je zdrava ve€ kot 7 let.

Pri 29 umrlih bolnih je bil karcinom samo
lokalno prisoten pri 23, lokalno in regionalno pri
5 bolnikih, bolnica z adenoidnocisti¢nim karcino-
mom pa je umrla brez lokoregionalnega recidiva
zaradi oddaljlenih metastaz v pljucih in jetrih.

Razprava — Pri izbiri zdravljenja karcinoma
maksilarnega sinusa moramo upoStevati, da
samo obsevanje ne nudi zadovoljivih rezultatov
(1), podobno velja tudi za kirur8ko zdravljenje
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Slika 1 — Prezivetje bolnikov s kacrinomom ¢eljustne
votline po Stadijih 1979 — 1984". N = Stevilo primerov
* lzvzet je edini bolnik s karcinomom v T, Stadiju

Fig. 1 — Survival rates for patients with maxillary sinus
carcinoma in years after the beginning of treatment”,
1979 - 1984 N = number of cases
* Patint with T, carcinoma is not included
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Slika 2 — prezivetje boinikov s plos¢atoceliénim karcino-
mom ¢eljustne votline po nacinu. zdravljenja, 1979 —
1984". OP = operacija, RT = radioterapija, N = Stevilo
primerov
* lzvzet je bolnik, ki je bil samo operiran

Fig. 2 — Survival rates for patients with maxillary sinus
sgamous cell carcinoma according to treatment met-
hods in years after the beginning of tratment, 1979.
1984. OP = operation, RT = radiotherapy, N = number
of cases
* Patient treated by surgery alone is not include

(2). Ceprav je bila prva uspesna maksilektomija
narejena ze leta 1828 (3), je bilo prezivetje
bolnikov, zdralvjenih zgclj kirurSko, zelo skrom-

Radiol lugos! 1950, 24: 163-5.
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no, taklo da je Bloodgood (4) 1919. leta zapisal,
da pri karcinomih maksilarnega sinusa zgolj kirur-
8ko zdravljenje ne nudi nikakrsnih moznosti za
ozdravitev. Kot je to ze obi¢ajno ob uvajanju
nove vrste terapije, je Slo kasneje zdravljenje
pretirano v smeri radioterapije, tako da je leta
1930 Quick (5) trdil, da je vloga kirurgije zgolj v
tem, da pripravi tumorsko podrocje pristopnejse
za radioterapijo. Schuknecht (6) je bil leta 1951
eden prvih, ki je zagovarijal radikalno »en block«
resekcijo in nato radioterapijo. Pri pooperativnem
obsevanju lahko apliciramo polno tumorsko do-
zo, ne da bi tvegali vecje zaplete ali slabo
celjenje. Operacija omogoca v vecini primrov
natan¢no dolocitev razseznosti malignoma, kar
je posebno pomembno, kadar tumorja ni mogoce
odstraniti v celoti. Dobro sodelovanje med kirur-
gom in radioterapevtom je torej nujno za nata¢no
opredelitev podroCja, ki ga moramo obsevati in
mest, kjer je zaradi ostanka potrebna visja doza.
Niti pomen kemoterapije, niti najprimernejsi nacin
njenega vklju¢evanja v muitimodalno zdravljenje
tumorjev glave in vratu Se nista povsem razcis-
¢ena v literaturi (7). Intraarterialna kemoterapija
s 5-fluorouracilom v kombinaciji z radioterapijo ni
izboljSala rezultatov zdravljenja, povecala je le
akutno in kroni¢no toksi¢nost (8). Trimodalno
kombinirano zdravljenje z intraarterialno kemote-
rapijo, redukcijo tumorja skozi antrostomo in
obsevanjem, je po mnenju nekaterih japonskih
autorjev (9) izboljSalo prezivetje in znizalo Stevilo
sicer potrebnih mutilantnih operacij. V evropskem
prostoru se je posrecilo do neke mere ponoviti
uspeh takega zdravljenja le Knegtu (10).

Rezultati nasega zdravljenja so podobni tistim,
ki jih navajajo drugi avtorji (1). Samo z obseva-
nijem (ki je bilo v dveh primerih zdruzeno s
kemoterapijo) smo ozdravili le 10% bolnikov s
karcinomom maksilarnega sinusa. Vedeti pa je
treba, da so bili v tej skupini bolniki, pri katerih
operacija ni bila mogoc¢a zaradi prevelike razsirje-
nosti tumorja ali slabega splosnega stanja.

Kombinirano zdravljenje — operacija s poope-
rativnim obsevanjem — je bilo bistveno uspjesnej-
Se, saj je bilo ozdravljenih 55% taklo zdravljenih
bolnikov. Majhno &tevilo bolnikov, ki so bili samo
operirani ali pa so dobivali kemoterapijo kot del

Radiol lugosl 1990; 24: 163-5.

kurativnega zdravljenja, ne omogoca presoje teh
nacinov zdravljenja.

Zdravljenje karcinomov Celjustne votline je zelo
zahteven proces, katerega uspesSnost pogojuje
ne nazadnje tudi dobro sodelovanje onkologov
razli¢nih panog.

Povzetek

V letih 1979 do ukljuéno 1984 smo na OnkoloSkem
inStitutu v Ljubljani ovrednotili 39 bolnikov z malignomt
maksilarnega sinusa, od katerih jih je 10 (26%) prezi-
velo ve¢ kot 5 let brez bolezni. Razlika v prezivetju med
bolniki s planocelularnim karcinomom maksilarnega
sinusa, ki so bili zdravljeni z operacijo in obsevanjem
ter tistimi, zdravljenimi brez operacije, je statisticno
signifikantna (p < 0,05).
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UNIVERZITETNA KLINIKA ZA OTORINOLARINGOLOGIJO IN CERVIKOFACIALNO KIRURGIJO, LUUBLJANA'
ONKOLOSKI INSTITUT, LJUBLJANA?

OPERATIVNO ZDRALVJENJE RAKA OBNOSNIH VOTLIN NA UNIVERZITETNI KLINIKI ZA
OTORINOLARINGOLOGIJO IN CERVIKOFACIALNO KIRURGIJO V LJUBLJANI V OBDOBJU
1976 — 1985

SURGICAL TREATMENT OF MALIGNANT TUMORS OF THE PARANASAL SINUSES AT THE
UNIVERSITY ENT DEPARTMENT IN LJUBLJANA IN THE PERIOD 11976—-1985

Zargi M, Smid L', Budihna M?
Abstract — In the period 1976 — 1985 34 patients with cancer of the paranasal sinuses were treated at the
University ENT Department in Ljubljana, most of them in addvanced stages of disease. Among them 18 patients
were operated, surgery was followed by radiotherapy in all cases. The rest of the patients was irradiated only.

Ten of 18 operated patients were free of disease at least 4 years after the treatment. Radicality of surgical
procedure positively correlates with the cure rate.

UDC: 616.216-006.6-089
Key words: paranasal sinus neoplasms—surgery
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Uvod - Pri obravnavanju bolnikov z malignomi

obnosnih votlin se moramo dobro zavedati neka- [t USERNE S CRRRE LIS S BLAR T bl
3

Tad
S12

terih posebnosti teh tumorejv ter problemov, ki
so tesno povezani s diagnozo in zdravljenjem.
Zaradi same redkosti teh malignomov imajo
terapevti, pa tudi posami¢ne ustanove pomanj-
kljive izkudnje na tem podrocju. To je razumljivo,
¢e upoStevamo, da zajemajo maligni tumorji ob-
nosnih votlin le 0,2 — 0,8% vseh malignomov
oziroma 3% vseh karcinomov zgornjih dihalnih
in prebavnih poti (1). To in pa zelo neznacilna
zaCetna znamenja so vzrok, da jih odkrijemo
ve¢inoma kasno, v napredovalih stadijih bolezni
(kot je primer na sliki 1). K temu pripomorejo tudi
nekateri anatomski dejavniki, predvsem tesna
medsebojna povezava posameznih obnosnih vo-
tlin, ki je vzrok, da imamo le redko opravka z

FRONT

Slika 1 — Tumor razzira medialno, sprednjo in zadnjo

omejenostjo malilgnoma zgolj na en sam sinus.
Tudi neposredna bliZzina zivljenjsko pomembnih
struktur, ki jih tumor dostikrat zajame ze zelo
zgodaj (2), je odlocilnega pomena, ko nac¢rtujemo
zdravljenje.

Nasi bolniki — Na Univerzitetni kliniki za otori-
nolaringologijo in cervikofacialno kirurgijo v Ljub-
ljani smo v letih 1976 do 1985 obravnavali 34
boinikov z malignomi obnosnih votlin. Bolniki so
bili stari od dveh do devetdeset let, skoraj devet

Received: February 20, 1990 — Accepted: March 26, 1990

steno maksilarnega sinusa

Fig. 1 — Tumor destroys medial, anterior and poste-
rior walls of the maxillary sinus

desetin je bilo starih nad petdeset let. Zenske in
moski so bili zastopani v enakem Stevilu (po 17).
Po histolo$ki sliki je previadaval karcinom, zve-
¢ine slabo oziroma nediferenciran (tabela 1).

Pri dvajsetih bolnikih je malignom izviral v
maksilarnem sinusu, v trinajstih primerih v etmoi-
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Tabela 1 — Histoloska slika malignomov obosnih votlin zdravijenih v obdobju 1976-1985

Table 1 — Histology of malignant tumors of the paranasal sinuses treated in the period 1976-1985

Karcinom
Carcinoma

Limfom
Lymphoma

Olfaktorni nevroblastom
Olfactorius neuroblastoma

Fibrosarkom
Fibrosarcoma

dobro diferenciran 4
well differentiated
28 slabo ali nediferenciran 22

poorly or undifferentiated
nedoloc¢en
not determined 2

3

2

du, enkrat pa v frontalnem sinusu. Tumor je bil
pri vecini bolnikov lokalno zelo razsirjen, po-
dro¢ne zasevke pa smo ugotovili le pri enem.
Kar pri 17 od 18 bolnikov s karcinomom maksilar-
nega sinusa je tumor vrasc¢al v okolne strukture,
po TNM Kklasifikaciji (UICC 1987) smo jih 16
uvrstili v Tz oziroma T4 stopnjo. V nekoliko
manjSi meri je bilo temu tako pri tistih bolnikih,
kjer je malignom izviral v etmoidu: le pri enem
bolniku jer bil tumor omejen na etmoidni sinus,
pri osmih se je Siril v maksilarni sinus, nos ali
orbito in kar pri tirih segal intrakranialno oziroma
v sfenoidni sinus.

Nacrtovanje zdravljenja je bilo v letih, ko Se
nismo imeli na voljo racunalniSke tomografije (do
srede 1980. leta), bistveno tezje kot je danes.
Naceloma pa smo se tudi tedaj odlocali, kjer je
bilo to le mogoce, za primarno operativno zdrav-
lienje, ki smo ga praviloma dopolnili s pooperativ-
nim obsevanjem. Od 34 bolnikov smo jih 18
operirali, pri 16 pa smo se po histoloki potrditvi
bolezni odlo€ili za obsevanje. Pri slednjih smo v
sedmih primerih ocenili proces kot inoperabilen,
pri petih bolnikih je bil razlog za obsevanje
visoka starost oziroma slabo sploSno stanje, pri
treh je bil histoloSko ugotovljen limfom in opera-
tivno zdravlienje zato ni bilo indicirano, en botnik
pa je operacijo odklonil.

Pri karcinomu maksilarnega sinusa smo se
odlocali za maksilektomijo ali za parcialno maksi-
lektomijo z ali brez etmoidektomije. Pri tumorjih
etmoida smo etmoidektomijo delali vec€inoma
skukpaj s parcialno maksilektomijo. Kraniofa-
cialni pristop (skupaj z nevrokirurgom) smo v teh
letih uporabili enkrat. Tudi za so€asno izpraznitev
orbite smo se odlocili le pri dveh bolnikih.

168

Prezivetje bolnikov
Survival of patients

18 (100%)

13 (72%)

10 (55%)
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No of patients
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Slika 2 — Prezivetje boinikov z malignomi obnosnih
votlin primarno operiranih v obdobju 1976 — 1985

Fig. 2 — Survival of patients with malignant tumors of
the paranasal sinuses primarily treated by surgery in
the period 1976 — 1985

Rezultati — Od 18 operiranih bolnikov jih je 10
prezivelo brez bolezni najmanj 4 leta po zakljuce-
nem zdravljenju, 8 pa jih je umrlo v prvih dveh
letih (slika 2). Med prezivelimi je bilo 6 od 9 z
etmoidalnim malignomom in 4 od 9 z maksilarnim
maligomom, torej so bili uspehi zdravljenja pri
malignomih etmoida boljsti kot pri tumojrih, ki so
izvirali iz maksilarnega sinusa. Od 8 bolnikov, ki
jih nismo uspeli ozdraviti, S0 4 umrli zaradi
lokalnega recidiva, 2 zaradi odddaljenih metastaz
v plju¢ih in«ali kosteh, eden zaradi podro¢nih
metastaz, en pacient z obseznim tumorjem et-

Radiol lugosl 1990; 24: 167-70.
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moida pa je umrl deseti dan po operaciji zaradi
intrakranialnih zapletov.

Tudi radikalnost operativhega posega je bi-
stveno vplivala na rezultate zdravljenja. V skupini
bolnikov, kjer smo ocenili, da operacija ni bila
radikalna, oziroma je bila radikalnost vprasljiva,
so bili ozdravljeni le trije od desetih. Nasprotno
pa je v skupini radikalno operiranih bolnikov
prezivelo ve¢ kot 4 leta kar sedem od osmih
bolnikov (tabela 2).

ter histoloske slike, kjer je pri nasih bolnikih
prevladoval slabo diferenciran oziroma visoko
maligen tumor s praviloma difuzno rasco, je
razumljivo, da smo na izhodis¢no mesto pri
nacrtovanju kirurS8kega zdravljenja postavili mak-
silektomijo. Kljub napredku preoperativne diag-
nostike — predvsem dolo¢anja razsirjenosti tu-
morja, ki ga je prineslka racunalniska tomografija,
je bil intraoperativni izvid in dolo¢anje razseznosti
tumorske rasce s histoloSko preiskavo ex tem-

Tabela 2 — Vpliv radikalnosti operacij na izid zdravljenja bolnikov z malignomi obnosnih votlin primarno operiranih
v obdobju 1976 — 1985

Table 2 — Influence of radicality of surgical procedures on cure rates in patients with malignant tumors of the
paranasal sinuses primarily treated by surgery in the period 1976 — 1985

Stevilo Lokalizacija Stevilo Obseg Stevilo
bolnikov boinikov bolnikov
No of Site No of Extent No of
patients patients patients
maksilarni sinus 7 TsNo
maxillary sinus
Operacija neradikalna 10 o )
Operation non radical etmoidni sinus 3 Sirjenje v orbito 1
Preziveli 4 leta 3 ethmoid sinus extension to the orbita
Surviving 4 years girjenje v sfenoidni sinus 2
in/ali intrakranialno
extension to the sphenoid
sinus and/or intracranially
maksilarni sinus 2 T2No, TNz
N ) maxillary sinus
Operacija radikalna 8 ' .
Operation radical 6 omejen na etmoid 1

7 etmoidni sinus

Preziveli 4 leta ethmoid sinus

Surviving 4 years

limited to the ethmoid

Sirjenje v maksilarni sinus 3
in/ali v nos

extension to the maxillary
sinus and/or nasal cavity
Sirjenje v orbito 2
extension to the orbit

Razprava — Pri izbiri zdravljenja karcinoma
obnosnih votlin je v zadnjih treh desetletjih pre-
vladal kombiniran pristop, to je kirurski z radiote-
rapijo, saj zgolj en sam nacin zdravljenja nudi le
zelo skromno petletno prezivetje, v povprecju do
20% (3). Vloga kemoterapije v sklopu kombinira-
nega zdravljenja $e ni opredeljena. Zaenkrat
lahko re€emo, da naj bi bila uporaba kemotera-
pije omejena na prospektivne Studije pri bolnikih
z napredovalimi tumoriji (4). Operacija je torej na
prvem mestu v sklopu zdravljenja malignomov
obnosnih votlin (izjema so limfomi). Zaradi veci-
noma visokega stadija bolezni ob ¢asu diagnoze

Radiol Jugos! 1990; 24: 167-70.

pore $e vedno tisto, kar je odlocalo o konénem
obsegu operacije. Za parcialno maksilektomijo
vecjega ali manjSega obsega smo se naceloma
odlocali, ko je bil tumor omejen na infra in
mezostrukturo, oziroma ni segal iznad Ohngre-
nove crte (5). Pri karcinomih etmoida in razsirje-
nih karcinomih etmoidomaksilarnega masiva se
bomo morali v bodece vsekakor pogosteje kot
doslej odlo¢ati za kombiniran kraniofacialni pri-
stop. Najpomembnej$a pri odlo¢anju za tovrstno
ekstezivno kirurgijo pa mora vseeno ostati celo-
vita presoja razsirjenosti in narave tumorija, pri
¢emer moramo poleg perioperativnega tveganja
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in prognoze bolezni upoStevati tudi vse more-
bitne za polnika nesprejemljive. posledice take
operacije. Se posebej je treba poudariti kljuéno
toc¢ko, kjer smo nekajkrat bolj ali manj zavestno
odstopili od radikalnosti operacije, to je so¢asna
izpraznitev oribre. Temu vsekakor ni bil vzrok
kirur§ko-tehni¢ni problem, temve¢ $e vedno
mocno deljena mnenja o indikaicjah za eksente-
racijo, predvsem v mejnih primerih, ko tumorska
rad€a prodre zgolj do periosta orbite ali v njega
6, 7).

Pogostnost zasevanja karcinoma obnosnih vo-
tlin v podro¢ne bezgavke je v povprecju do 25%
(8), zato smo se pri nasih bolnikih odlocali za
kurativne disekcije, ne pa za elektivne — v Ng
stadiju, saj je den izmed pomembnih dodatnih
razlogov za pooperativno obsevanje tudi elek-
tivna radioterapija kirur§ko nedostopnega retrofa-
ringalnega bezgavénega podrocja.

Pri vrednotenju rezultatov je bilo zaradi sora-
zmerno majhnega Stevila operiranih bolnikov
tezko ocenjevati dejavnike, ki so vplivali na izid
zidravljenja. To velja tako za histomorfologijo kot
tudi za razdirjenost tumorja, Ceprav se boljSe
prezivetje bolnikov z malignomi v podrocju et-
moida v primerjavi s tistimi v maksilarnem sinusu
ujema z dejstvom, da je bilo v skupini bolnikov z
rakom v etmoidu ve¢ takih z nizjim stadijem
bolezni kot pri bolnikih z malignomi v maksilar-
nem sinusu.

Radikalnost operativnega posega pri zdravlje-
nju malignomov obnosnih votlin je izredno po-
membna (9), kar kazejo tudi nasi rezultati.

Zaradi redkosti malignomov obnosnih votlin,
njihove napredovalosti v ¢asu diagnoze, celovito-
sti diagnosti¢nega postopka, doslednejSega uva-
janja kombiniranih pristopov (kraniofacialne kiru-
gije), ¢imprejSnje in dokon¢ne ne samo prote-
ticne rehabilitacije ter ciljane pooperativhe radio-
terapije (ki je mozna le ob tesnem sodelovanju
med kirurgom in radioterapevtom) bi bila v Slove-
niji smislena in potrebna diagnostic¢na in terapevt-
ska obravnava teh bolnikov na enem mestu,
torej koncentracija teh bolnikov. Le na ta nacin bi
lahko Cez €as prav ocenili lastne izkuSnje na
temelju sodobnega kirurSkega zdravijenja in, kar
je seveda najbolj pomembno, tudi izboljsali
zdravijenja.
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Povzetek

Na Univerzitetni otorinolaringolo$ki kliniki v Ljubljani
smo od 1976. do vklju¢no 1985. leta obravnavali 34
bolnikov z malignomi obnosnih votlin, veginoma v
napredovalem $tadiju bolezni. Od 34 bolnikov smo se
pri 18 odlotili za operativno zdravljenje, ki mu je v vseh
primerih sledilo obsevanje. Ostalih 16 bolnikov je bilo
zdravljenih le z obsevanjem. Od 18 operiranih bolnikov
jih je 10 prezivelo brez bolezni najmanj 4 leta po
zaklju¢enem zdralvjenju (55%), pri &emer je bila radi-
kalnost kiruskega posega v pozitivni zvezi z izidom
zdravljenja.
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TRIPLE CARCINOMA IN A PATIENT WITH PRIMARY BREAST CANCER

Cufer T, Cerar O

Abstract — The case of a patient with triple malignoma is reported. On surgery for primary breast carcinoma the
pathohistologic examination of the removed axillary lymph nodes revealed the presence of non-Hodgkin
lymphoma of low-grade malignancy. Further clinical, laboratory and diagnostic investigations confirmed that, apart
from breast cancer, the patient also had a non-Hodgkin lymphoma of KLL type, stage IV A. Two years later, an
invasive transitional cell carcinoma of the pyelon of the right kidney was diagnosed as well. The incidence of
multiple primary neoplasms in patients with primary breast cancer is discussed.
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Case report
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introduction - It has been exactly a hundred
years since Billroth in 1889 first described a
patient with multilple primary neoplasms (MPN).
In 1932, Warren and Gates first reported on a
large number of such cases, and proved that
cancer patients were at greater risk of developing
a second or even a third neoplasm sometime in
their life. The authors also set the criteria for
MPN diagnosis which have later become gene-
rally accepted: 1) each of the tumors must
present a definite picture of malignancy; 2) each
must be distinct; and 3) the probability that one
was a metastatic lesion from the other must be
excluded. In studying MPN, Moertel distinguis-
hed multiple primary neoplasms according to the
site of origin, i.e. those appearing multicentrically
in one and the same organ, and others origina-
ting in different organs (Table 1). He was convin-
ced that the patients with a particular epithelial
neoplasm are at much greater risk of developing
a second or even third neplasm ih the same
organ or tissue (multiple carcinomas of the aero-
digestive and urogenital tracts). As to the appear-
nce of MPN in different organs, Moertel was,
however, sceptical about their presumably grea-
ter incidence in cancer patients (1). In 1977;
Schoenberg published his findings on the inci-

Received: March 26, 1990 - Accepted: April 2, 1990

Table 1 — Classification of Multiple Primary Malignant
Neoplasms

. Multiple primary malignant neoplasms of
multicentric origin
A. The same tissue and organ
B. A common contiguous tissue shared by
different organs
C. The same tissue in bilaterally paired organs

Il. Multiple primary malignant neoplasms of different
tissues or organs

lll. Multiple primary malignant neoplasms of
multicentric origin plus a lesion(s) of a different
tissue or organ

dence of MPN in Connecticut and Denmark (2)
which inequivocally proved that cancer patients
were at 31% increased risk of developing anot-
her primary malignoma in the same tissue, whe-
reas their risk of developing a second primary
malignoma in a different organ was increased by
23%., many studies on MPN in breast cancer
patients publiched since the 60's have proved
that breast cancer patients run higher risk of
developing a second or even third primary malig-
noma (3, 4, 5, 6, 7, 8), among these ovarian,
uterine and colonic carcinomas are believed to
be most frequent.
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Case report — A 71-year old housewife, who
had been free of any major health problems so
far, noted a lump in her left breast, which proved
to be a breast carcinoma on cytology. Based on
the clinical status as well as the findings of
examinations for evaluating the extent of disease
(blood count and chemistry indlucing liver tests,
chest X-ray and bone scintiscan) a breast cancer
in clinical stage To.NoMg was diagnosed. The
patient underwent a modified radical mastecto-
my. Pathologic examination of breast tissue re-
vealed an invasive ductal carcinoma, G Il. The
axillary lymph nodes were not involved by carci-
noma though all the examined lymph node speci-
mens contained cells of non-Hodgkin lymphoma
of KLL type. No adjuvant treatment for breast
cancer was indicated. Later on, some additional
examinations for staging of NHL were performed.
Peripheral lymph nodes were not enlarged, and
the remaining clinical findings were within normal
limits. On CT of the abdomen, however, enlarged
left iliacal lymph nodes were found. Further
biopsy of the bone marrow revealed the presence
on NHL cells in the bone marrow. The findings of
peripheral blood examination were wihtin the
limits of normal values. A NHL of KLL type, stage
IV A was; diagnosed, which required no treat-
ment. Twenty months later the patient presented
with pain in the left shoulder and the left upper
extremity. Bone scintiscan revealed a pathologic
uptake in the left humerus and the lumbar verte-
brae. X-ray of the affected region showed the
presence of osteolitic metastases. No metasta-
ses in the soft tissue or viseral organs could be
established. Hormonal therapy with tamoxifen
and irradiation of the left humerus were aplied.
This treatment resulted in a partial regression of
bone metastases. Three months later the patient
presented with massive hematuria. Apart from
the enlarged iliac lymph nodes, the abdominal
CT performed at that time revealed a tumor in
the region of the right kidney, which required
nephroureterectomy with lymphadenectomy. On
histopathologic examination, the renal tumor was
found to be an infiltrative transitional celt carci-
noma of the pyelon, G lil, whereas the hilar and
paraaortic lymph nodes contained NHL infiltrates
of KLL type. An additional treatment for this
carcinoma was not indicated. During the follo-
wing two years the patient was receiving conti-
nuous hormonal treatment and was subject to
regular follow up. The bone metastases were in
remission, but enlarged neck and bilateral ingui-
nal lymph nodes appeared. The findings of aspi-
ration biopsy suggested a NHL-KLL type involve-
ment of the lymph nodes, which, however, did
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not seem to cause any difficulty to the patient; as
the findings of blood examinations were all the
time within the limits of normal values, no treat-
ment for NHL was considered necessary. In
December 1989, i. e. four years after the diagno-
sis of primary brfeast cancer and NHL, 2 years
from the appearance of carcinoma of the right
renal pyelon, and 30 month after the confirmation
of skeletal metastases, the patient presented
with clinically and radiologically evident progress
of osteolitic skeletal metastases. CT of the abdo-
men, performed to explain pain in the lumbar
region, showed eniarged iliacal lymph nodes as
well as a tumorous mass in the apical part of the
left kidney. Angiography of the left kidney imaged
an irregular vascularization of the apical part of
the left kidney, which was not of hypernephrotic
type. Angiographic findings indicated a very high
probability of a tumor of the left renal pyelon.
Based on the investigations performed so far, in
our patient with proven triple malignoma, the
appearance of a fourth neoplasm has been
suspected, which is most probably another malig-
noma of multicentric origin in the uropoietic sy-
stem. Extirpation of the tumor and histologic
verification of the process in the left kidney were
not indicated because of the patients’ advanced
age and her poor general condition due to the
progress of bone metastases. Encouraged by
the favorable effect of first-line hormonal treat-
ment on skeletal metastases, we introduced a
second-line hormonal therapy and palliative irra-
diation for alleviation of skeletal pain as the only
treatment.

Discussion — Results of the studies performed
on a large number of breast cancer patients
during the past few years have confirmed that
breast cancer patients are at an increased risk of
being affected by other neoplasms as well (6, 7,
8). The largest study carried out in Finland
comprised 26 000 patients with breast cancer
(Table 2). All the results published so far unifor-
mly confirm the exposure of breast cancer pa-
tients to an increased risk of developing a new
primary carcinoma in the contralateral breast (1,
2, 3, 6, 7, 8). As to the appearance of new
malignomas in other organs, breast cancer pa-
tients are believed to be more frequently affected
by carcinoma of the genital organs, i. e. ovarian,
endometrial and cervical carcinomas (3, 4, 7, 8).
The studies analysing the appearance of a se-
condary malignoma of the genital organs accor-
ding to the patient’s age at breast cancer diagno-
sis have pointed out that younger women, parti-
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Table 2 — Subsequent multiple primary malignant tu
mors in patients with cancer of the breast
(No = 26 617 females) in Fintand in
1953-79

Cancer designation Observed SIR

Site of first cancer: Breast
Site or type of new cancer

Any site (excluding breast) 720 147"
Esophagus 16 0.78
Stomach 107 1.1
Colon 62 1.36"
Rectum 33 097
Gallbladder, bile ducts 8 0.43"
Lung 46 1.677
Cervix uteri 33 0.95
Corpus uteri 62 1.33"
Ovary 64 173"
Bladder 20 1.65*
Thyroid gland 22 1.95*
Leukemia 36 191"
P < 0.05

SIR = ratio of observed to expected number of cases

cularly those less than 45 years of age at the
time of breast cancer diagnosis, are at greater
risk of developing a second malignoma in the
ovary (6). A secondary malignoma of the uterus
more often appears in women older than 60
years at the time of breast cancer diagnosis (6,
7). Many studies (7, 8) though not all (6) give
evidence of an increased risk of breast cancer
patients for developing a second primary carci-
noma in the colon. Some authors claim that in
breast cancer patients the observed morbidity for
other neoplasms such as carcinoma of the lung,
bladder and thyroid as well as soft tissue sarco-
mas exceed the expected numbers (7, 8) whe-
reas the reports of other authors do not support
this belief (6). The risk of developing a second
primary neoplasm increases by observation
years. The younger the patient at the time of
breast cancer diagnosis is, the greater the risk
she runs of developing a new primary carcinoma.
The causes for the appearance of multiple pri-
mary neoplasms in a person could be ascribed
to environmental and genetic factors which are
presumably responsible for the rise of muitiple
neoplasms of different origin. Thus a simulta-
neous appearance of breast carcinoma and en-
dometrial carcinoma could be ascribed to exces-
sive body weight in these patients as well as to
their typical hormonal milieu (9). Familial and
hereditary factors are believed to be responsible
for a simultaneous rise of breast cancer and
ovarian carcinoma, particularly in young patients.
As to the frequently reported simultaneous ap-
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pearance of breast carcinoma and colonic carci-
noma, several authors ascribe this phenomenon
to particular nutritional habits, as well as to the
high socio-economic status of these patients
(10).

Considering the differing results and opinions
of several prominent authors, it is still questiona-
ble whether the observed number of other pri-
mary neoplasms in breast cancer patients is
actually greater than expected, or it is just a
consequence of a more accurate medical follow
up of these patients, as it has been presumed by
Moertel (1). Also in our patient the second malig-
noma (NHL of KLL type) was diagnosed on the
pathohistologic examination of the lymph nodes
removed on surgery for breast cancer. More
effective treatment methods result in a prolonged
overall survival of cancer patients, and so also of
breast cancer patients, which on the other hand
represents a greater possibility of appearance
and detection of a second or even third neoplasm
some time in their life. According to the results of
recent studies (6, 7, 8) it can be concluded that
at least certain age groups of breast cancer
patients are undoubtedly exposed to a greater
risk of being affected by particular malignomas.
Thus, women with breast cancer have 3-4 times
greater possibility of developing another carci-
noma in the contralateral breast. Younger breast
cancer patients are more frequently affected by
ovarian carcinoma, whereas women having
breast cancer detected in their older age are
more likely to develop endometrial carcinoma.
The mentioned correlations are, at presently
known facts, the only ones that could justify
preventive diagnostic examinations performed in
search of a second malignoma. All other possible
correlations between breast carcinoma and other
neoplasms have not been supported by inconte-
stable and convincing enough evidence so as to
allow for any preventive diagnostic measures to
be taken in this respect. It is of essential impor-
tance, however, that the possibility of a new
primary malignoma in breast cancer patients is
taken into account, and any possible appearance
of new tumorous masses is not automatically
regarded as a metastatic spread from breast
cancer. Particular attention is required with soli-
tary tumorous lesions in the organs that do not
represent a common site of breast cancer meta-
static involvement. In such cases histologic veri-
fication of the lesions is recommended in indivi-
dual cases the relevant findings can esentially
influence the treatment and prognosis of these
patients. Apart from several epidemiologic stu-
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dies which prove and confirm an increased risk
of MPN in breast cancer patients, the available
literature still lacks data on the influence of a
second or even third primary malignoma on the
treatment and survival of these patients.

Conclusion — In comparison with other wo-
men, breast cancer patients are at greater risk of
acquiring new primary malignomas some time in
their life. In breast cancer patients, the incidence
of another primary carcinoma in the contralateral
breast is five times greater than in other women.
These patients are also more frequently affected
by ovarian and endometrial carcinomas. Opinion
on other cancer types that are presumed to
appear more frequently in breast cancer patients
are still differing. It is important, however, that the
possibility of second malignoma in breast cancer
is taken into account. The appearance of a new
tumorous mass must not invariably be interpreted
as a metastasis from the primary malignoma.
Histologic verification of the tumorous mass can
significantly influence the course of treatment
and patient’s prognosis.

Povzetek

'TROJNI KARCINOM PRI BOLNICI S PRIMARNIM
KARCINOMOM DOJKE

V Clanku porocava o bolnici s trojnim malignomom.
Ob operaciji primarnega karcinoma dojke je bil s
patohistoloskim pregledom pazdusnih bezgavk odstra-
njenih ob operaciji karcinoma dojke ugotovlien ne-Hod-
gkinov limfom nizke malignostne stopnje v le teh.
Nadaljnje klinicne, laboratorijske in diagnosti¢ne prei-
skave so pokazale, da ima bolnica poleg karcinoma
dojke Se ne-Hodgkinov limfom tipa KLL stadij IV A. Dve
leti kasneje je bil pri bonici ugotovljen invazivni tranzi-
ciocelularni karcilnom pielona desne ledvice. V diskusiji
razpravljava o pojavnosti (incidenci) multiplih primarnih
neoplazem pri primarnem karcinomu dojke.
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OBSEVALNO ZDRAVLJENJE 3192LNIC Z RAKOM DOJKE Z IMPLANTACIJO Pt — "2y
Pt-""<Ir

IRRADIATION THERAPY FOR BREAST CANCER USING Pt-'%?Ir WIRE NET IMPLANTS
Kuhelj J

Abstract — The technique of radiotherapy with Pt-Ir implants in breast cancer patients is described. Pt-Ir alloy
(Ir'®2) wire with the diameter of 0.2 mm was activated in the nuclear reactor in Podgorica, inserted in plastic tubes
and afterwards loaded into 15 cm long needles. These were pierced into the tumor site through two parallel
perforated plates with geometrically regular hole distribution. Such implantation technique ensures an optimal
dispersion of activity in the tumor. Isodose distribution is calcullated and graphically presented using a special
computer program. The treatment was assessed as favourable. In 7-24 month period, neither a local recurrence
nor marked esthetic sequellae or metastases could be observed in an of the 5 implanted patients. The method
is associated with the following problems: 1) clinical localization of the tumor site in an anatomically alterated
breast pressed between two parallel plates, and 2) radiation exposure of the staff during preparation of applicators,

manual afterloading and patients care.

UDC: 618.19:615.849.5

Key words: breast neoplasms-radiotherapy, brachytherapy, platinum, iridium radioisotopes
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Uvod — Zdravljenje bolnic z rakom dojke z
implantacijo radijskih igel je opisal ze Finci (1).

Na Onkoloskem institutu v Ljubljani je tak
nacin zdravljenja uporabljal obéasno Savnik. Er-
javec je uvede!l v implantacijo tumorjev dojke
zlata zrna ter trajne in zacasne iridijeve implanta-
te. Podobne metode je uporabljal tudi Fras (2, 3,
4). O tehniki implantacije raka dojke s pomocjo
posebnih plo&¢ za vodila sta porocala Benuli¢ in
Zwitter 1980 (5).

Uporaba elektronov v teleterapiji raka dojke in
zanemarljivo Stevilo radikalno obsevanih bolnic
je pri nas zanimanje za implantacijo raka dojk
mocno zmanjSalo. Ker pa so se pojavila v litera-
turi poroc€ila o dobrih uspehih implantacije dojk,
tako pri radikalnem obsevanju kot pri postopera-
tivnem obsevanju (6, 7, 8, 9, 10), smo tudil pri
nas priceli leta 1987 ponovno z implantacijami
tumorjev dojk.

V ¢lanku zelimo opisati naso tehniko in metodo
implantacije ter prikazati zgodnje rezultate zdrav-
lienja tumorja dojk z implantacijo in komplikacije
takega zdravljenja.

Material in metode — Leta 1987 do 1989 smo
zdravili z implantacijo Ir Zic v tumor s posebnim
apliktorjem pet bolnic z rakom dojke (tabela 1).

Reccived: March 20, 1990 — Accepted: March 27, 1990

Pri eni bolnici smo zdravili recidivo, eno bolnico
smo obsevali po tumorektomiji in odstranitvi paz-
dudnih bezgavk, pri ostalih pa je bila implanta-
cija v sklopu radikalnega obsevalnega zdravljen-
ja raka dojke.

Tumor je bil pri vseh bolnicah citolosko ali
histolosko potrien. Pri eni bolnici je bil stadij
PTiNyp, pri eni T4Ng, pri dveh T4, Nyp, pri eni
bolnici pa je bil stadij T4gN1p.

Vse bolnice so bile pred implantacijo tudi
perkutano obsevane. Srednja tumorska doza je
bila 58 Gy.

Pri implantaciji smo uporabljali Pt-Ir Zice
Zice smo kupili pri podjetju Johnson-Matthey,
nato smo jih v reaktorju Podgorica aktivirali.
Specificna aktivnost Zic, primernih za implantaci-
jo, je znasala 37 MBg/cm — 74 MBg/cm (1 do 2
mCi/cm) Zice. Zica je bila debeline 0,2 mm.
Aktivno zico smo pred uporabo vstavili v pla-
sticno cevko z notranjim premerom 0,5 mm,
zunanji premer je znasSal 0,9 mm. Kot vodila za
tako pripravljene Pt-Ir zice smo uporabili kovin-
ske igle, dolzine 15 cm, ki so bile na enem koncu
stoz¢asto zaSiliene in zaprte, na drugi strani pa
so imele odprtino, premera 1,2 mm. Zunanji
premer uporabljenilh igel je znasal 1,6 mm.

(192|r.
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Tabela 1 — bolnice z rakom dojke, zdravljene tudi z implantacijo Pt-Ir zice ('%%ir) v mrezi
Table 1 — Breast cancer patients treated with Pt-Ir (%2ir) wire net implants

Stadij Starost Citl /ali histol. Perkutano Cas opazov. Oddaljene
Stage (leta) verifikacija obsevanje po zacetku metastaze
Age Cytol.or/histol. TD (Gy) Implantacija RT (mesec) Distant
(yrs) verification Percutane.  Implantation (Follow up metastases
tumor  bezgavke irrad T MD ChT HT since RT start ~ Lokalno
tumour lymphnodes TD(Gy) (mos) Local
p TNy 45 + + 50 152 268 CMF - 21 CR -
TauNo 43 + - 64 219 456 - - 10 CR =
TaN1p 80 + - 48 28 40 - Nolvadex 24 CR -
TapN1p 55 Susp. - 42+20 336 43 CMF  Nolvadex 16 CR =
TagNy 48 + - 56+10 20 35 CMF - 7 CR -

Legenda — Legend:

RT - radioterapija MD - maksimalna doza
radiotherapy maximum dose
Cht — kemoterapija CMF- ciklofosfamid / cyclophosphamide
chemotherapy metotrexat / methotrexate
HT - hormonska terapija 5-FU
hormonal therapy CR - popolna remisija
TD - tumorskadoza complete remission
tumor dose

Vodili za igle pa sta bili dve vzporedni perforirani
plasti¢ni plos¢i. Vsaka je imela debelino 1 cm in
kvadratno razporejene luknjice — premera 2 mm
— v medsebojni odddaljenosti 1 cm. Stiri posebna
vodila v vogalih obeh plos¢ so omogocila vzpo-
redno spreminjanje oddaljenosti ploS¢ od 0 — 15
cm, pri ¢emer smo jih lahko s pomocjo posebnih
vijakov ucvrstili v vsaki poljubni oddaljenosti. En
rob ploS¢ je bil prilagojen obliki torakalne stene
in je bil rahlo konkaven. Pripravo je izdelal TIK
Kobarid v sodelovanju s strokovnjaki Onkolo-
Skega instituta (slika 1).

Slika 1 — Aplikator za implantacijo dojk
Fig. 1 — Applicator for breast implantation
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Implantacija je potekala v splosni anesteziji.
Med vzporedni plasti¢ni plos¢i smo zajeli tkivo
dojke, v kateri je bil karcinom. Nato smo plo&ci
priblizali drugo drugi tako, da je bila dojka znotraj
plos¢ stisnjena samo toliko, da se je razmak med
plo§¢ami s tkivom dojke enakomerno izpolnil.
Tako stisnjeni ploS¢i smo pricvrstili s posebnimi
elasticnimi trakovi na torakalno steno, nato pa
dolocili podroc¢je tumorja znotraj dojke, pri cemer
smo si pomagali z mamografijo, po potrebi pa
smo uporabili tudi radioopacne igle, ki smo jih
vnesli v .sam tumor. Ko smo imeli prikazano
podrocje tumorja, smo pricelil ubadati prej opi-
sane igle, ki so predstavljale nosilce za radioak-
tivne izvore. Dojko smo stisnili v sagitalni smeri.
Igle smo uvajali iz lateralne v medialno smer.
Razporedili smo jih tako, da smo pokrili celotno
tumorsko podrocje, pri ¢emer sta vzporedno
lezecCi plosc¢i z vzporednimi perforacijami omogo-
Cali tocno razvrstitev igel v .1 cm mrezi skozi
podrocje tumorja. Pravilni razpored igel znotraj
tumorja smo preverili z mamografcko sliko. Po
potrebi smo ponovno razvrstili ubodene igle. Ko
smo se prepricali, da je tumor v celoti zajet v
implantat, smo bolnico odpeljali v bolnisko sobo,
kjer smo naknadno napolnili igle z aktivnim mate-
rialom (slika 2). Pred tem smo pripravili razvrsti-
tev aktivnega materiala tako, da je bil aktivni del
samo v predelu tumorja, ostali del aplikatorja pa
je bil napolnjen z neaktivnim materialom, vioze-
nim v plasticno cevko. Ta cevka je na enem
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Slika 2 — Implantirana dojka
Fig. 2 — Implanted breast

koncu primerno oblikovana za vtikanje v iglo, na
drugem koncu pa je zataljena tako, da se lahko
vnese v iglo samo na en nacin. Ko so bile vse
igle napolnjene z aplikatorji, smo jih fiksirali s
pomocjo posebne 0,5 cm debele plasticne plos-
¢e, ki smo jo nataknili na S&tiri Zze omenjene
vzporedne nosilce in z njimi pricvrstili igle in
izvire v zeljeni polozaj.

Dozo smo definirali z izodozno krivuljo, ki je
bila 0,5 cm oddaljena od roba implantata. To
smo naredili s pomoc¢jo posebnega racunalni-
Skega programa (slika 3). Presek, v katerem

Izodoze (cGy/h): 43 5S¢0 &2 VO 80 10@ 120

PETTIIPEY °2

Cg--Aeey a2y

Slika 3 — Graficni prikaz izodozne razporeditve
+ 100 = izodoza, ki kaze 100% tumorsko dozo
+ 175 = maksimalna tumorska doza
* = mesta vbodov igel v tumor

Fig. 3 — Graphic presentation of isodose distribution
+ 100 = isodose with 100% tumor dose
+ 175 = maximal dose (175% tumor dose)
= |ocalisations of needles, pierced into the tumor

*
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smo izracunavali izodozno distribucijo, je tekel
skozi sredi$€¢e tumorja. Za preracunavanje fizi-
kalne doze v biolodko dozo smo uporabljali ko-
rekcijo po Ellisu (11). Poleg doze, ki poteka 0,5
cm od roba implantata, smo izra¢unali tudi dozo
v seCiS¢u diagonal Stirih sosednjih aplikatorjev.
Tudi pri tako izracunani dozi smo locili fizikalno
dozo od bioloSkega ekvivalenta doze, z uposte-
vanjem korekcije po Ellisu. Pri bolnicah smo z
dozimetrom izmerili dozo na povrSini koze in na
ta nacin preverili racunalniSko izracunano dozo.

Tumorska doza v implantatu je pri opazovanih
bolnicah znasala 15,2 Gy do 33,6 Gy, v pov-
pre¢ju 23,74 Gy, maksimalna bioloSka doza v
tumorju pa je znasala od 28,8 Gy do 45,6 Gy in
v povpredju 38,8 Gy. Cas opazovanja nasih
bolnic je znaSal od 7-24 mesecev, ena bolnica je
bila opazovana 7 mesecev po implantaciji, ena
bolnica 10 mesecev, ostale so bile opazovane
vec€ kot 12 mesecev.

Tri bolnice so dobivale skupaj z brahiterapijo
Se kemoterapijo, dve pa sta bili na hormonalni
terapiji. Za kemoterapijo (Endoxan, Metotrexat in
5-FU) smo se odlocili zaradi metastaz v pazdus$-
nih bezgavkah, oziroma, zaradi vnetne oblike
raka dojke. Nolvadex smo predpisali kot adjuvan-
tno hormonsko terapijo 80-letni bolnici zaradi
vrad€anja raka dojke v kozo in drugi, postmeno-
pavzalni imlantirani bolnici, zaradi lokalnega reci-
diva po predhodni radioterapiji.

Rezuitati — Pri vseh implantiranih bolnicah
smo v opazovalnem c¢asu ugotovili kompletno
remisijo tumorja (tabela 1).

Na mestu tumorja je ostal fibrozni ostanek, ki
klinicno in mamografsko ni bil ve¢ suspekten.
Lokalnega progresa pri nobeni bolnici v opazo-
valnem ¢asu nismo opazili. Tudi oddaljenih meta-
staz v opazovalnem ¢asu nismo nasli.

Slika 4 — Dojka 1 leto po implantaciji
Fig. 4 — The breast one year after impiantation
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Estetske posledice obsevanja so bile pri bolni-
cah minimalne (slika 4). Na mestu vboda in
izstopa igel so ostale drobne brazgotinice. Pri
dveh bolnicah so ostale na mestu na toraksu,
kjer so pritiskale plasticne ploSce, temneje pig-
mentirane Crte.

Diskusija — Nas nacin implantacije turmorjev
dojke omogoca vnasanije igel in nato radioaktiv-
nega materiala v geometrijsko pravilnem paralel-
nem sistemu v samo podrocje tumorja. To omo-
goca maksimalno obsevanje podrocja tumorja in
minimalno obsevanje okolnega zdravega tkiva.
Dozo, ki jo apliciramo na povrsino dojke, lahko
ne samo izracunamo, ampak tudi izmerimo in se
na ta nacin izognemo eventualnim prevelikim
koznim dozam. Bolnice med aplikacijo posebnih
bole¢in niso imele. Za umiritev bolec¢in med
samo implantacijo, ki je trajala obi¢ajno priblizno
24 ur, so zadostovali analgetiki prvega reda.
Pritisk paralelnih prozornih plasticnih ploS¢ na
kozo dojke in toraksa je pri dveh bolnicah povzro-
¢il prelezanino, ki je kasneje imela za posledico
trajno prekomerno obarvanost tega podrocja.
Zato bo potrebno posebno pozornost posvecati
tudi fiksaciji aplikatorja na toraks, da bi se izognili
spremembi pigmentacije na mestu pritiska pla-
sticnih ploS¢ na toraks.

Da bi se izognili brazgotinicam po vbodu igel,
bomo morali pricetil v bodoce uporabljati silikoni-
zirane igle, ki bodo manj travmatizirale tkivo
dojke.

Velik problem predstavlja dejstvo, da med
paralelnima ploS¢ama stisnjena dojka spremeni
svojo anatomijo. Pri tem se spremeni tudi lega
tumorja v dojki. Zato je pri taki aplikaciji klinicno
prakticno nemogoce omeijiti podrocje tumorija.
Prepusceni smo predhodno uvedenim marker-
jem, ki pa zaradi pritiska tudi spremenijo svojo
lego, in pa kontrolnim mamografijam. Zato pri
takSnem nacinu aplikacije ne moremo klini€éno
preveriti, ali smo pokrili v resnici vse podrocje
tumorja, ali ne.

Naslednji problem opisane tehnike je visoka
doza sevanja, kateri je izpostavljeno osebje, ki
implantacijo opravlja. Kljub temu, da gre za
metodo naknadnega polnjenja, moramo narediti
individualne aplikatorje, katerih aktivni del po
dolzini tocno odgovarja velikosti tumorja, kar
zahteva rezanje skrbno izmerjenih in ze aktivnih
dolzin Ir zic in njihovo namescanje v posebne
plasticne cevke, nato pa ro¢no vnasanje vseh
aktivnih aplikatorjev v igle, ki so predhodno uve-
dene v tumor.

Avtorji navajajo odlicne estetske in kanceri-
cidne rezultate takega zdravljenja. Seitz (6) in
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Schmid (7) opisujeta eno lokalno recidivo pri
bolnicah po tumorektomiji, obsevanih z implanta-
cijo. Mdller (9) ni naSel nobenega lokalnega
recidiva pri 69 radikalno obsevanih bolnicah,
medtem ko Hammer (10) navaja lokalne recidive
po implantacijah samo pri T3 in T4 tumorjih. Zato
je v bodoce vsekakor potrebno misliti na vecje
Stevilo bolnic, bi bodo primerne za tako zdravlje-
nje. To pa bo mozno izivesti samo s tehniko
daljinskega naknadnega polnjenja, po moznosti
z visoko aktivnimi aplikatorji. Samo s takimi
aprati se bomo lahko uspeli kar najbolje izogniti
obsevanju osebja in skrajSati neprijetnosti in
tezave, ki jih imajo bolnice zaradi imlantata v
dojki (10).

Zakljucek — Implantacija omogoca obsevanje
predvsem podrocja tumorja z dobro homogeno
razporejeno dozo v podrocju samega tumorja in
minimalnim obsevanjem zdravih okolnih struktur.
Pri tem predstavlja tezave dejstvo, da je podrocje
tumorja mozno kontrolirati samo mamografsko,
medtem ko klinicna kontrola ni mozna. Ta me-
toda ima kot ro¢no naknadno polnjenje veliko
pomanikljivost, ker je osebje, ki pri pripravi in
izvajanju implantacije pri opisanem ro¢nem nak-
nadnem polnjenju sodeluje, izpostavljeno seva-
nju.

Menirno, da ima metoda moznost vecje upo-
rabe pri veCjem Stevilu bolnic samo z aparatom,
ki bo omogocal daljinsko naknadno poljenje, in
uporabo izvirov visoke aktivnosti.

Povzetek

Avtor opisuje tehniko in metodo implantaci1je bolnic z
rakom dojke. Pri tem uporablja Pt-Ir zlitino (™2Ir) v Zici
premera 0,2 mm, ki je bila aktivirana v atomskem
reaktorju v Podgorici, vioZena v plasticne cevke in nato
vnesena v 15 cm dolge igle. Te igle ubada v tumorsko
podrocje skozi vzporedni plosci, ki imata geometrijsko
pravilno razporejene luknjice. Tak nacin implantacije
omogoca ugodno razporeditev aktivnosti v tumorju.
Izodozna razporeditev je izracunana in grafi¢no prika-
zana s posebnim racunalniskim programom.

Potek zdravljenja je bil ugoden. V obdobju od 7-24
mesecev pri 5 impiantiranih bolnicah ni bilo lokalnega
recidiva niti ve¢jih estetskih sprememb, prav tako ne
metastaz.

Problem predstavljata: (1) klinicna omejitev podrocja
tumorja pri anatomsko spremenijeni dojki, stisnjeni med
vzporedni ploS¢i ter (2) ekspozicija osebja pri pripravi
aplikatorjev, roénem naknadnem polnjenju in negi bolnic.
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COMPLICATIONS AT INTERSTITIAL RADIOTHERAPY OF GYNECOLOGICAL CARCINOMA
Kovac V, Kuhelj J.

Abstract — 36 patients with gynecological carcinoma, stages I-IV, were implanted. 18 of them had cervical
carinoma, 5 endometrial, 6 vaginal and 7 ovarian carcinoma. Almost all patients had been intracavitarily and/or
percutaneously irradiated on the pelvis to the tolerance dose on the point A 70 Gy. The implantation was indicated
in cases of local recurrence (20), regional metastases (715) and residual disease after primary treatment (6), 5
patients had double indications.

Of 36 implantations, 16 were made by '*®Au grains and 20 were made by '?wires. The reference dose at
implanting was in the range of 26 to 120 Gy; the volume of the implanted area was from 3,9 to 70 cm?®,
Treatment-related complications were noted in 44% of patients. The mild complications were more frequent
than the severe: there was a hioher accurrence of acnte comnlications.

The number of complications depended on the radiotherapeutic dose and on the volume of the implanted

area. The statistical significance of these parameters, however, could not be evaluated.

UDC: 618.1:615.849.5
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Introduction —-For radiation therapy in pa-
tients with gynecological carcinoma we are mos-
tly combining external beam irradiation and intra-
cavitary irradiation. Both methods allow a high
percentage of total disease control (1, 2) and a
relatively low rate of post-therapeutic complica-
tions (3, 4). In spite of this, the post-treatment
analyses in some cases report residual disease
or recurrence in the primary tumour area, meta-
stasis in lymph nodes, hematogene metastasis
in the vicinity of the primary area, or even distant
metastasis, which all need additional treatment.
Another of the possible radiation therapies is
brachytherapy with implantation of '%8Au grailns
or radioactive '%Ir wires into the very tumour or
metastasis.

The interstitial treatment is a sole means of
administering a cancericidal radiation dose in
patients who have already received radical radia-
tion therapy. Here, the bladder and rectal doses
should be considered. In the vicinity of the tu-
mour, the dose of radiation sources is rapidly
lowered, which avoids the complications (5).

According to Fletcher, the indications for the
interstitial gamma-ray therapy are carcinoma of
the vagina, carcinoma of the uterine cervix exten-
ding into the lower third of the vagina, and
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carcinoma of the stump or recurrent carcinoma
after surgery. For the advanced carcinoma of the
anterior vaginal wall and base of the bladder, the
suprapubic cystotomy for the insertion of implan-
tation needles can be performed (6).

The interstitial brachytherapy is also very appli-
cable and effective in the primary tratment of
carcinomas of the uterine cervix — in conjunction
with other methods of radiation treatment — espe-
cially in cases of inadequate radium dosage as a
result of the extent of the tumour or of the local
advance of disease (7, 8), as well as in cases
where the distorted anatomy prohibits the intra-
cavitary irradiation (9). The aim of our retrospec-
tive analysis is to evaluate interstitial radiation,
taking into consideration the indications, local
response and complications.

Material and methods — In the years 1979-
1986 36 patients with gynecological carcinoma
were implanted. The diagnosis, FIGO stages at
the beginning of the therapy, and the indications
for implantations, are presented in Table 1.

The patients were 26 to 77 years old; the
average age was 31,5 years. Most patients were
in stage Il of the disease.

14 patients had been surgically treated; 34
patients had been treated with external beam
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Table 1 — The patient distribution by diagnosis, stage and indication for interstitial implants

Diagnosis Stage Total Residue Local recu- Regional
| Il il \% X rence metastases
Cervical carcinoma 2 9 7 18 2 10 9
Endometrial carcinoma 1 1 3 5 2 3
Vaginal carcinoma 3 1 2 6 4 3 1
Ovarian carcinoma 5 1 1 7 5 2
Total 6 11 17 1 1 36 6 20 15*
(*5 patients with double indications)
Table 2: Technique of interstitial irradiation and local response
Diagnosis 198AU grains 92| wires CR PR Progress
Cervical carcinoma 10 8 8 2
Endometrial carcinoma i 2 2 1
Vaginal carcinoma 2 2 4
Ovarian carcinoma 3 3 3 1
Total 16 20 15 17 4

ZR — complete response
f’R — partial response

irradiation (tumour dose 50-60 Gy); 15 patients
had been additionally intracavitarily irradiated on
the point A 70 Gy. In 14 patients residuum, local
recurrence as well as regional metastases had
also been additionally treated with external beam
irradiation. We used 8 MeV X-rays from a linear
accelerator.

Of 36 implantations, 16 were made by '®®Au
grains and 20 by '%2Ir wires (Table 2).

The activity of the '%Au grains was estimated
by 'dimension averaging’, a method suggested
by Cevc and Henschke (10), whereupon the
dose was computer-calculated. On the basis of
the computer data presentation a reference iso-
dose was determined, considering the b|ologlcal
correction according to Ellis (11). The '™®Au
grains were mostly utilized where tumours were
not accessible enough to permit easy removal of
souces. The '*®Au grains were applied by means
of a special gun-applicator (Fig. 1 and Fig. 2),
and remained permanent interstitial implants.

The dose of '®Ir was determined by the
isodose curve involving the whole tumour. The
application was done by fork steel guide (Fig. 3).
The '®2r wires were removable implants. The
rectal dose was measured and the bladder dose
calculated according to the distance determined
by X-rays.
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Fig. 2 — Application &t '%Au grains
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Table 3 — Treatment-related complications

Compilication Acute Late Total

Severity 1 2 3 1 2 3

Cistitis 3 1 4 3 11

Hydronephrosis 1 1

Proctitis 1 1 2

Paracolpitis 1 1

colpitis 1 1

Vaginal bleeding 1 1 2

Phlebothrombosis 1 1

Vesicovaginal fistula . 2 1 3

Rectovaginal fistula 1 1

Total 4/36 4/36 4/36 5/36 4/36 1/36  23*/36 (16/36)
111% 11,1% 11,1% 138% 11,1% 27% (44,4%)

*Five patients had 2 post-therapeutic complications; one patient had 3 complications, whic lowered the total
number of patients with complication to 16.

Fig. 3 — Application of **Ir wires by menas of fork steel
guide

The reference dose at implanting was in the
range of 20 to 120 Gy (average 45 Gy) and the
volume of the implanted area was from 0,3 to 70
cm?® (average 16.3 cm?).

The severity of complications was graded as
1, 2 or 3. Grade 1 referred to minor symptoms
which were self-limited or responded to outpa-
tient management; grade 2 referred to major
symptoms with repeated occurrences and requi-
ring hospitalization for diagnosis and manage-
ment; grade 3 required major surgery for correc-
tion.

Complications which appeared 0-6 months
from implantation were considered acute and

Radiol lugosl 1990; 24: 181-6.

those after six months were considered late; the
former occurred slightly more frequently.

Results — In 15 patients we received a com-
plete response, in 17 patients a partial response,
and in 2 patients we were unable to control the
progress of disease (Table 2).

The median measured cumulative rectal dose
was 70 Gy and the median calculated cumulative
bladder dose was 68 Gy.

Table 3 lists therapy-related complications.

Five out of 36 (13,8%) patients experienced
grade 3 complilcations. The total incidence of
complications was 23 out of 36, with 5 patients
having 2 complications and one patient having 3
complications, which lowered the total number of
complicatilons to 16 (44%).

The frequency of complications was higher in
those patients who at implantation received tu-
mour doses over 45 Gy (52,6%), than in patients
with tumour doses under 45 Gy (35,3%). The
Chi-square test did not reveal a statistically signi-
ficant difference (p > 0,5).

The incidence of complications in patients with
the treated volume over or under 16 cm?® did not
vary. The frequency varied at the tumour volume
8 cm®. The implantation of tumour volume under
8 cm® gave 12,5% sequelae, at larger tumour
volumes the sequelae were 55,6%. The Chi-
square test (with Yates correction), shows p >
0,05, which is also not statistically significant.

Discussion — Although the analysis included
irradiated patients with a high cumulative irradia-
tion dose, we were astonished at the relatively
high rate of complications (44%). It should be
pointed out, though, that some authors, reporting
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low incidence of adverse irradiation side effects,
counted as complication from treatment only
those injuries where there was no trace of malig-
nant lesion and the injury was of a severe
character (1, 9). Others, reporting high incidence
of complications, scored as a complication of
treatment also milder injuries such as cystitis and
proctits — damages recorded by Ulmer and
Frischbier (12) in the majority of irradiated pa-
tients.

Similar to the external beam irradiation of
gynecological cancer, where subacute fibroses
and complications of the urinary tract occurred
as the most frequent post-irridation complications
(2), the implantation gave the highest number of
cistitis.

Hydronephrosis is a frequent complication in
gynecological oncology (13). However, only a
single case of hydronephrosis as a consequence
of the ureteral damage was recorded, since the
implantations involved only the distal regions of
the genitary tract.

Rectal complications were substantially avoi-
ded due to the measurement of rectal dose (4,
14). The recommended maximal cumulative rec-
tal dose on the anterior surface of the rectum
should not exceed 60 Gy. Accordingly, the rectal
doses already delivered with the external beam
and intracavitary irradiation should be considered
in dosimetric measurements in imlantation. Mon-
tana and Wesley report a significantly higher
occurrence of proctitis in the group of patients
with the mean rectal dose higher than 69 Gy,
whereas the mean bladder dose for the group of
patients with cystitis exceeded 66,6 Gy (15).

We intentionally risked a higher cumulative
measured rectal dose and calculated bladder in
order to attain the cancericidal dose, this being
the only possible therapy for the observed pa-
tients. Nevertheless we concluded that 4 severe
post-therapeutic complications (3 vesicovaginal
fistulas, 1 rectovaginal fistula) were a conse-
quence of the large tumour volume rather than of
the exceeded tolerance dose. According to Flet-
cher, at least 90% of fistulas are developed at
the invasion of carcinoma into vagina, or due to
the bulky tumour lesion, respectively (6).

In our case, the incidence of complications
was conditioned by the radiation dose at implan-
tation and the tumour volume. However, this
correlation was not statistically significant. This
could be explailned (a) by the small number of
patients, (b) by the strong relationship between
rectal and bladder doses and the distance bet-
ween the implant and both organs and (c¢) the
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fact that the sequelae of treatment observed on
rectum and bladder also depend on the previous
dose rate and previous surgical treatment.

Manual application of the implants highly in-
creased the exposure to irradiation of the profes-
sional staff over that of the machine technique of
after-loading the interstitial implant. Although the
department staff at our institute is exposed to
5-20 times lower equivalent dose of the yearly
recommended dose limit for professional staff,
we wish to lower this dose to a minimum with the
introduction of the after-loading technique.

In our gynecological patients, the implantation
is a rather rarely applied therapy. We have a
smaller number of patients with residual tumour,
a larger number with regional metastasis and the
largest number with local recurrence.

We estimate that in the future the trend will be
for the application of the implantation technique
at the completion of radiation therapy. Similar
assessments have been reached by other aut-
hors as well (6, 7, 8,9, 16, 17, 18).

Povzetek

KOMPLIKACIJE PO INTERSTICIALNI RADIOTERA-
PIJI GINEKOLOSKEGA KARCINOMA

36 bolnic z rakom na roditih, stadij I-IV, smo implan-
tirali. 18 se jih je zdravilo zaradi raka vratu maternice,
5 zaradi endometricnega raka, 6 zaradi raka v noznici
in 7 zaradi raka na jajénikih. Pred implantacijo so bile
operirane in/ali perkutano obsevane, skoraj polovico
od njih pa je prejelo tudi intrakavitarno radioterapijo.
Obsevane so bile do toleranéne doze 70 Gy na toc¢ko A.

Indikacije za implantacijo so bile: lokalni recidiv (20),
regionalne metastaze (75) in reziduum tumorja po
primarnem zdravljenju (6). 5 bolnic je imelo dvojno
indikacijo.

Od 36 inplantacij smo naredili 16 z '®®Au zrni in 20 z
92r sicami. Referenéna doza pri takem obsevanju je
bila od 26 do 120 Gg; volumen inplantiranega podrocja
pa od 3,9 do 70 cm®.

Komplikacije smo ugotovili pri 44% bolnic. Bolj pogo-
ste so bile blage in akutne, kot pa tezje in kasne.

Komplikacije so bile odvisne od viSine tumorske
doze in velikosti obsevanega volumna pri implantaciji,
vendar povezava ni bila statisticno signifikantna, ampak
se je le nakazovala.
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THE IMPORTANCE OF SELENIUM IN ONCOLOGY
Huljev D

Abstract — Selenium levels in tumorous and congeneric normal human tissues were analyzed by the NAA
method. As shown by the results of the experiments, many tumorous tissues contain selenium to a significantly
lower extent as compared with identical but normal tissues. The following tumorous to identical normal tissue
selenium ratios (dry weight) were obtained in men: larynx 0.07/0.7; cerivcal lymph nodes 0.2/0.8; lung 0.16/0.8;
eyelid 0.5/4.0 ug/g (ppm). If there is a selenium surplus or shortage in the body (tissue), either can be a possible
cause or consequence of a malignant process. This is why the daily diet should contain a specific quantity of

selenium which can approximately be eliminated.
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Introduction — The essential role of selenium
in animal nutrition is well established. In humans
it has been demonstrated that an endemic car-
diomyopathy prevalent in certain areas of China
is correlated with selenium deficiency. Selenium
also has been claimed to prevent certain types of
cancer (1, 2), to enhance immune responses,
and to increase fertility in domestic animals.

Specific incorporation of selenium in biologi-
cally active macromolecules has provided some
molecular basis for the nutritional role of sele-
nium in mammals and bacteria. Of the eilght
selenoenzymes that have been identified to date,
seven are of bacterial origin. Glutathione peroxi-
dase, which occurs in mammals and birds, has
not been reported in prokaryotes. The chemical
forms of selenium in the polypeptide chain of
several of these enzymes is selenocysteine or, in
two instances, selenomethionine.

It is well known that NAA can be used to
advantage in analyzing trace elements in oncolo-
gical cases (3). As shown by many analyses,
tumorous tissues contain a significantly higher
level of selenium and other trace elements as
compared with their normal counterparts (4). Our
first specimens produced identical data (5).

Reccived: January 31, 1990 — Accepted: March 30, 1990

Some tumorigenic processes can also produce
lower concentrations of selenium and other ele-
ments in tumorous tissues (6). Studies have also
shown that one should distinguish trace element
data for women and men because of significant
differences (7). Interestingly enough, tumorous
tissue age also affects its trace element composi-
tion (8). Experiments on mice have shown that
some elements are excreted — during the tumori-
genic process — from tumorous tissue into the
blood and may be used as growth markers for
the tumorigenic process in guestion (5, 9, 10).
Very important studeis have resulted in the disco-
very of isotopes used in detecting tumor microsi-
tes (3). Selenium was selected for analysis,
being a classic anticancerogenic element (11). It
is found in an enzyme, glutathione peroxidase,
which serves together with vitamin E as an
antioxidative barrier in the cell (12, 123, 14, 15).
Selenium supplemented diets reduce the inci-
dence of cancer in variety of chemically induced
experimental tumor systems (16).

This study was focused on obtaining data on
selenium levels in tumorous tissues and their
comparison with results obtained in identical but
normal tissues. The principal goal was the use of
such data in tumor diagnosis and therapy.
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Material and Methods — All the specimens
obtained from the clinicians at the institute were
pathohistologically analyzed. The same proce-
dure was applied to both tumorous and normal
tissues. Quartz and polyethylene vessels were
used in order to avoid specimen contamination.
Selenium was determined by nondestructive
NAA in order to prevent additional specimen
contamination. The analysis was described in
detail on an earlier occasion (3).

Results — Table 1 lists only trace element data
for tissues of humans living in a single geographi-
cal locality. This has been done in order to avoid
the effects of the environment (soil, water and
air) on trace element composition in the analyzed
tissues. Only trace element data on tissues of
persons of the same sex (men) have been
compared.

Table 1 — Data obtained by Se analysis (NAA) in
tumorous and normal tissues of people coming from
the same geographical locality (Zagreb region) are
shown in ug/g (ppm) of dry weight

Ratios
Tissues tumorous normal p(t-test) tumorous
normal
Larynx
(15+15 camples) 0.07 0.7 0.001 1:10
Cervical
lymph nodes
(20+20 samples) 0.2 0.8 0.001 1:4
Eyelid
(20+20 samples) 0.5 40 0001 1:8
Lung
(5+5 samples) 0.16 0.8 0.000 1:5

Discussion — Trace element/cancer studies
should answer two very important questions: do
trace element imbalances cause cancer? Does
the tumorigenic process produce differences in
tumorous as compared to normal or entirely
healthy tissue? We have tried to answer these
questions by tests carried out on experimental,
genetically identical mice (8). The results showed
the following: although the mice infected with
tumorous cells lived identically as the control
animals, the trace element composition of the
tissue in which the tumor grew changed. This
shows that the tumorous tissue of infected mice
suffered from an imbalance (shortage or surplus)
of trace elements although trace element supply
was the same for both infected and noninfected
animals. It may therefore be assumed that the
tumorigenic process in the tissue of mice infected
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with tumorous cells causes an imbalance in trace
element composition. Thus, the imbalance in
breast tissue in women is probably due to the
tumorigenic process, because of which tumorous
tissue accumulates a number of elements as
compared with identical, normal breast tissue
(17). The excretion of some elements from tumo-
rous cells into the blood stream is also due to
tumorous cell growth. The excreted elements
can serve as markers of tumorigenic process
progression. Trace element analysis can be of
help in detecting elements (isotopes) which spe-
cifically accumulate in the tumorous tissue of a
given organ. All these experiments provide a
small contribution to improving detection and
localization of the tumorigenic process. Selenium
can be considered as a marker of those tumori-
genic processes which involve selenium elimina-
tion from tissue. Radioactive selenium can be
used, in the form of isotopes or chelates, in
searching for tumorigenic process microsites if
they are characterized by selenium and selenium
compound acumulation.

Sazetak

Analizirana je koncentracija selena u tumorskim i
istovrsnim normalnim tkivima u ljudi metodom neutron-
ske aktivacijske analize (NAA). Rezultati eksperime-
nata pokazuju da mnoga tumorska tkiva sadrze signifi-
kantno manje selena nego identi¢na ali normalna tkiva.
Za odnos selena u tumorskom prema identicnom nor-
malnom tkivu (suha tezina) u muskaraca, dobiveni su
slijede¢i podaci: larinks 0.07/0.7; limfni ¢vorovi vrata
0.2/0.8; tkivo plu¢a 0.16/0.8; vjeda oko 0.5/4.0 ug/g
(ppm). Ako u organizmu (tkivu) ima visak ifi manjak
selena, oboje moze biti jedan od mogucih uzroka ili
posliedica malignog procesa. Zbog toga je vazno, da
dnevno putem hrane u organizam ude sasvim odre-
dena koli¢ina selena, da bi priblizno ista mogla biti
eliminirana.
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THE INFLUENCE OF RADIOTHERAPY ON SPERMATOGENESIS IN PATIENTS
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Abstract — In 40 patients with testicular seminoma that had been treated with unilateral orchiectomy and
prophilactic irradiation of retroperitoneal lymph nodes, there was established the extent of impaired spermatoge-
nesis and measured the gonadal dose during irradiation by means of TLD dosemeters. Before radiotherapy (RT)
only 11 patients had adequate results of semen analysis. After RT in most cases the quality of semen deteriorated.
In patients, whose testes were shielded from scattered radiation, the impairment of semen after RT was smaller
than in patients that were not shielded, yet the difference was not statistically significant because of the small
number of the patients studied. A comparison of the measured gonadal dose in 4 unprotected and 8 protected

patients showed that by the use of shielding the gonadal dose was lower for about two thirds.
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Introduction — Contemporary methods of
treatment allow a longer disease-free survival or
complete recovery for an increasing number of
patients. Radiotherapy (RT) (in addition to che-
motherapy and some surgical treatment) influen-
ces the functions of many organic systems,
which may result in an impaired quality of life
after a successful treatment (1).

Negative influence of ionizing radiation upon
spermatogenesis in animals and humans has
been reported by numerous authors (2, 3, 4).
After irradiation there can be seen a decreased
state of fertility, which is shown in an altered
quality of ejaculate. The impairment depends on
the applied dose, the manner of fractionation and
upon the primary fertility of the patients (5, 6).

After RT has been completed, the function of
testic: (a) completely recovers, (b) partially reco-
vefs, or (c) patients remain sterile. The speed
and the extent of recovery is influenced by the
above factors, therefore it cannot easily be fore-
seen. Hence semen cryopreservation before RT
is of special importance (7, 8).

In clinical practice there are also treated young
patients (in reproductive age) with seminoma
who want to have children after their recovery.

Received: March 29, 1990 — Accepted: April 5, 1990

Therefore we were interested in finding out to
which extent and for how long RT impaired the
spermatogenesis of the remaining testis with
respect to the gonadal dose of scattered radiation
(9).

It was tried to improve the treatment by shiel-
ding the testes from scattered radiation, which
was evaluated by measuring the gonadal dose
and performing the controlling of semen quality.

Materials and methods — 40 patients with an
average age 30 years (from 18 to 48 years) were
treated with unilateral orchiectomy and prophilac-
tic irradiation of retroperitoneal lymph nodes. All
patients had a histologically confirmed diagnosis
of testicular seminoma.

In the period 1981-1983 29 patients were
treated without shielding the remaining testis
from scattered radiation (Group /). In 14 of these
patients semen analysis was performed before
and after RT, whereas in 15 patients it was
performed either before or after RT. The gonadal
dose was measured in 4 patients.

Later, in the years 1988-1989, a special lead
shield was constructed to protect the testis from
scattered radiation during treatment in supine
position (Fig. 1). In prone position the testis was
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Fig. 1:

Patient with contact gonadal shield during
treatment with external beam irradiation

still unshielded. In this manner 11 patinets
(Group 1) were treated. In all patients the semen
analysis before RT was made, whereas in 6
patients the semen analysis after RT was perfor-
med as well. The gonadal dose was measured in
8 patients.

The impairment of spermatogenesis in relation
to the gonadal dose was statistically evaluated
with Fisher's exact test and Chi-square test.

Both groups of patients were treated with two
opposite fields, with 8 MeV X-rays from linear
acceterator MEL SL 75/20, the tumour dose
being 3000 cGy (20x150 cGy, in four weeks).
The dose was measured by TLD dosemeters
(LiF rods) that were attachet to the patient’s
testis. The dosemeters were thermally treated
and read out in a TLD reader Toledo 654 (D. A.
Pitman Inst.) (10).

Semen specimens were collected and analy-
zed before and after RT at the University Clinic
of Gynecology in Ljubljana according to conven-
tional methods (11). When the patients had their
sperm analysed several times, the spermato-
gram showing the greatest impairment was taken
into account except when the analyses were
made in the course of the same month.

If the ejaculate before RT was adequate, se-
men cryoconservation was performed for possi-
ble artifical insemination. Thus, 11 patinets from
Group | and 10 patients from Group II gave
sperm for cryoconservation at the University
Clinic of Gynecology in Ljubljana.

Results — The results of measuring the gona-
dal dose in patients with shielded and unshielded
testis are shown in Table 1. It is evident therefrom
that by the use of shielding the gonadal dose
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Table 1 — Gonadal dose at the end of the treatment

Number Median Range % of
of dose (cGy)  tumour
patients  (cGy) dose
Group |
unshietded
testis 4 127 124-156 4.2
Group Il
shielded testis 8 45 26-120 1.5

Table 2 — Results of semen analyses before and after
RT in patients without gonadal shield during treatment

(Group 1).

Before After RT (in 0-38 months, median
RT 10.5 months)

OATI!l OATIIl AZOO NECRO WSA
NORMAL 7 1 1 2 3
OAT! 6 1 2 3
OAT Il 4 i 2 1
OAT Il 5 2 1 2
NECRO 2 1" 1
WSA G5 2 3
TOTAL 29 2 6 10 1 10"

*

No evidence of increased impairment

** Semen analysis was only made after RT, the fertility
before RT was proven by the partner's pregnancy.

*** Semen analysis was made only before RT, patients
declined further analysis or were lost from the follow-up

NORMALnormal spermatogram

OAT|  oligoastenoteratozoospermia grade |

OAT Il oligoastenoteratozoospermia grade Il
OAT Il oligoastenoteratozoospermia grade |lI
AZOO  azoospermia

NECRO necrozoospermia

WSA without semen analysis

was decreased approximately by two thirds: The-
reby there was achieved a gonadal dose of 1.5%
of the applied tumour dose.

A semen analysis was made before and after
RT. The analysis results in unshielded and shiel-
ded patients are shown in Tables 2 and 3. It is
evident therefrom that the patients of Group |
(with the shield) had lesser impairments of sper-
matogenesis than the patients of Group | (without
the shield).

In order to exactly compare the effect of diffe-
rent doses upon spermatogenesis only patients
with spermatograms before and after RT were
considered, i. e. 14 patients from Group | and 6
patients from Group Il (Table 4). In Group |, i.e.

Radiol lugos! 1990; 247 191-4.
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those - with unshielded testis, 10 patients had
worse results of spermatoanalysis after RT and
4 patients had equal results, whereas in Group
Il, where the special gonadal shield was used,
this ratio was 2:4. Because of the small sample
we used Fisher’s exact test, which shows p =
0.16, which means that the difference between
the groups is not statistically significant though
such conclusions are suggested.

As we wanted to have a more representative
sample, Group | was supplemented by 5 patients
who had children before RT, i.e. who were
primarily fertile though this fertility was not esta-
blished by a previous spermatogram. Chi-square
(with Yates correction) shows p = 0.11, which is
not statistically significant either.

Table 3 — Results of semen analyses before and after
RT in patients with gonadal shield during treatment

(Group It)
Before After RT (in 0-12 months,
RT median 4 months)
NORMAL OATIlI WSA

NORMAL 4 1 3
ozl 1 1"
ASZ| 1 1
ATZ1 1 1
OAT Il 3 3
OAT Ill 1 1
TOTAL 11 1 5 5%

* No evidence of increased impairment.
** Semen analysis was made only before RT, patients
have not been motivated for further analysis.

NORMAL normal spermatogram

(074} oligozoospermia grade |

ASZ | astenozoospermia grade |

ATZI astenoteratozoospermia grade !
OATII oligoastenoteratozoospermia grade |l
OAT Il oligoastenoteratozoospermia grade IlI
WSA without semen analysis

Table 4 — Comparison of semen analysis resuits of
patients of both groups after RT (patients lacking an
analysis either before or after RT have been eliminated)

Number of patients
with increased withoutincreased Total

impairment impairment
Group |
unshielded
testis 10 4 14
Group I
shielded testis 2 4 6
Total 12 8 20

Radio! fugosl 1990; 24: 191-4.

Discussion — It is evident from Table 1 that
the range of the measured gonadal doses was
very broad. This can be attributed mostly to the
different distances between the testis and the
edge of the treatment field, and also to the size
of the treatment field.

Our results are close to other results in the
literature. Smithers et al achieved by their protec-
tion that the gonadal dose amounted 1.5 t0 2.5%
of the nodal dose (12), Schlappack et al achieved
2.0% of the nodal dose (13), Fossa et al achie-
ved 1 to 3% of the target dose (5) and Fraass et
al reached the gonadal dose of less than 1% of
the dose aplied (14).

The majority of seminoma patients already
had impaired spermatogenesis before RT. This
could be explained (a) by testicular histologic
abnormalities that give rise to process of maligni-
sation, (b) by surgical stress at orchiectomy, and
(c) by anxiety about infertility and the success of
the treatment.

Our semen analyses and measurements of
the gonadal dose confirm the finding that in
patients with testicular seminoma scattered ra-
diation additionaly impairs spermatogenesis (2,
3, 5, 15).

By the contact shield of the testis during
exposure to X-rays the gonadal dose was redu-
ced from 4.2% to 1.5% of the applied tumour
dose, which less impairs the spermatogenesis. A
statistically more significant difference has been
expected, the number of the patients, however,
seems to have been too small for more significant
results.

A detailed analysis of Tables 2 and 3 shows
that the impairments of spermatogenesis in
Group | were not only more frequent but also
more intensive.

Most patients had spermatograms made seve-
ral times after RT and it has been possible to
establish the reversibility of the impairment in
most cases. The exception were the patients
who had severely impaired spermatogenesis
even before RT.

In spite of the reversibility of the impairment,
the state after RT cannot be anticipated with
certainty, which is due to the above-mentioned
different states of spermatogenesis before RT
and to different intensiveness of the repair mec-
hanism. Since scattered radiation during RT can-
not be completely avoided, semen cryoconserva-
tion before the beginning of the treatment is still
indicated.

It is the aim of our further research to achieve
a higher degree of protection than we have
reached so far. We also intend to follow up the
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children of our patients that should be born after
RT in order to establish any possible effects of
scattered radiation upon the offspring and to be
able to give advice to patients in the reproductive
age. So far our results have been quite encoura-

ging.
Povzetek

VPLIV RADIOTERAPIJE NA SPERMATOGENEZO
PRI BOLNIKIH
S SEMINOMOM TESTISA Z OZIROM NA ZASCITO
PRED SIPANIM ZARCENJEM

40 bolnikom s seminomom testisa, ki so bili zdravljeni
z enostransko orhiektomijo in profilakticnim obseva-
njem retroperitonealnih bezgavk, smo ugotavljali stop-
njo okvare spermatogeneze in med obsevanjem merili
gondadno dozo s TLD dozimetri. Samo 11 bolnikov je
imelo pred radioterapijo (RT) normalen spermatogram.
Po RT smo ugotovili v vecini primerov poslabSanje
rezultatov semenske analize. Pri bolnikih, ki smo jim
ScCitili testise pred sipanim ZzarCenjem, je bila okvara
speramatogeneze manjsa kot pri tistih, kjer posebne
za8Cite Se nismo uporabljali. Zaradi majhnega Stevila
bolnikov razlika med skupinama ni bila statisticno
signifikantna, ampak se je le nakazovala. Merjenje
gonadne doze 4 bolnikom, ki jim preostalega testisa
nismo S&cCitili in 8 bolnikom z zasScitenim testisom je
pokazalo, da smo z uporabo za$cite gonadno dozo
zmanjSali za priblizno dve tretjini.

References

1. O’Sullivan B, Sutcliffe SB. The toxicity of radiothe-
rapy. Clin Oncol 1985; 4: 485-509.

2. Ash P. The influence of radiation on fertility in
man. Br J Rad 1980; 53: 271-8.

3. Hahn EW, Feingold SM, Nisce L. Aspermia and
recovery of spermatogenesis in cancer patients follo-
wing incidental gonadal irradiation durign treatment: A
progress report. Radiology 1976; 119: 223-5.

4. Pinon-Lataillade G, Maas J. Continuous gamma-
irradiation of rats: dose-rate effect on los and recovery

194

of spermatogenesis. Strahlentherapie 1985; 161: 421-
6

5. Fossa SD, Almaas B, Jetne V, Bjerkedal T.
Paternity after irradiation for testicular cancer. Acta
Radiol Oncol 1986; 25: 33-6. ¢

6. Marmor D, Elefant E, Dauchez C, Rqux C. Semen
analysis in Hodgkin's disease before “the ‘onset of
treatment. Cancer 1986; 57: 1986-7.

7. Rothman CM. The usefulness of sperm banking.
Ca 1980; 30(3): 186-8.

8. Milligan VW, Hughes R, Lindsay KS. Semen
cryopreservation in men undergoing cancer chemothe-
rapy - a UK survery. Br J Cancer 1989; 60: 966-7.

9. Kinsella TJ, Trivette G, Rowland J et al. Long-term
follow-up of testicular function following radiation the-
rapy for early-stage Hodgkin's disease. J Clin Oncol
1989; 7: 718-24.

10. Umek B. Fast preparation of thermoluminiscent
LiF dosimeters for the use. Radiol lugosl 1988; 22:
93-7.

11. Kolbezen-Simoniti M, Ograjensek Z, Re$ P. Rutin-
ski pregled semenskega izliva. Novis, 1980; 7(7):25-
31.

12. Smithers DW, Wallace DM, Austin DE. Fertility
after unilateral orchidectomy and radiotherapy for pa-
tients with malignant tumours of the testis. Br Med J
1973; 4: 66-9.

13. Schlappack OK, Kratzik C, Schmidt W, Spona J.
Spermiogenese nach Strahlentherapie wegen Semi-
noms. In: Schmoll, Weissbach eds. Diagnostik und
Therapie von Hodentumoren. Berlin Heidelberg: Sprin-
ger Verlag, 1988: 493-500.

14. Fraass BA, Kinsella TJ, Harrington FS, Glatstein
E. Peripheral dose to the testes: the design and clinical
use of a practical and effective gonadal shield. Int J
Radiat Oncol Biol Phy 1985; 11:609-15.

15. Res$ P, Ograjensek Z. Diagnosticni postopki za
ugotavljanje vzroka neplodnosti pri moskem. In: Me-
den-Vrtovec H et al, eds. Neplodnost. Ljubljana: Can-
karjeva zalozba, 1989: 261-7.

Author's address: Viliem Kovac¢, MD, The Institute of
Oncology, Zaloska 2, 61000 Ljubljana

Radiol lugosl 1990; 24: 191-4.



Caséd presentation with test (answer)

FROM PRACTICE FOR PRACTICE

Answer:

Mammography of the Left Breast Marcation of the lesion with localization wire.
Stellate lesion 8 mm in diameter, suspicious The wire is inserted in the immediate vicinity of

for carcinoma. Marcation with localization wire is  the lesion.

required. /Radiol |Ugosl 1986; 20 (1): 23-6/.

Fig. 5

Sample Mammography

The sample is fixed in the localization device.
The suspicious areas for pathomorphologic sam-
ple taking are marked with a needle.

Pathomorphologic Findings
Frozen section: invasive carcinoma

Final histologic findings: intraductal and infiltra-
ting tubular carcinoma of grade | malignancy —
minimal disease; 7 mm diameter. None of the
twenty examined lymph nodes shows evidence
of metastases
Comment: Minimal cancer up toJO mm of size

has a fovourable prognosis, and is
therefore regarded as curable. The
final diagnosis of stellate lesions can
be made only by histology.

High resolution of mammograms is
achieved by cassette technique
(cassettes with screens KODAK
MinR Fast Screens, and high resolu-
tion film KODAK T Mat M Il) and
MAMMODIAGNOST UM-PHILIPS.

Author’s address: Jure US, MD, The Institute
Fig. 4 of oncology, ZaloSka 2, 61j000 Ljubljana
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VI JUGOSLAVENSKI SIMPOZIJ O INTERVENTNOJ RADIOLOGIJI U ONKOLOGHJI

Ljubljana, 15. — 17. juni, 1989. g.

Kao $&to je poznato, interventna radiologija
(naziv je uveo Waltace, 1976.) je od procedura
koje su u pocetku osporavane od klini¢ara, po-
stala u posljednjih 15 do 20 godina opSste prihva-
¢ena i veoma vrijedna grana radiologije, odnosno
medicine. '

Prema Obrezu |. (1986), decenijama najvaz-
nija uloga radiologa — interpretacija radiograma i
konsultacija, bitno se promijenila. Zahvaljujuci
razvoju interventne radiologije, rijeSavanje mno-
gih klini¢kih problema preslo je u potpunu nadlez-
nost radiologa u pogledu dijagnoze i terapije.

U cilju pracenja svjetskih dostignuéa u ovoj
oblasti, ¢ije se metode pocinju uvoditi od 1978.
godine u Ljubljani, Beogradu i Zagrebu, a 1981.
i u Splitu, Sarajevu, Mariboru i Novom Sadu,
organizuju se i skupovi ljekara koji se bave
interventnom radiologijom.

Prvi takav skup, informativno-organizacionog
karaktera, odrzan je 1979. u Ljubljani. Slijede
Cetiri skupa u Zagrebu: »Okrugli stol o interven-
cijskoj radiologiji« — 1980., » Simpozij iz interven-
cijske radiologije« — 1981., »Simpozij o perkuta-
noj transluminalnoj angioplastici perifernih, renal-
nih i koronarnih arterija« s medunarodnim uces-
¢em, — 1983. i »Simpozij intervencijske radiolo-
gije — perkutane drenaze organa i organskih
sustava«, takode sa medunarodnim uceséem —
1985. U meduvremenu je 1983. g. u Dubrovniku
odrzan »Joint Meeting and Postgraduate Cour-
se«, u organizaciji Evropskog angioloskog koled-
za, Evropskog drustva za kardiovaskularnu i
interventnu radiologiju i Americkog druStva za
kardiovaskularnu radiologiju. U Sarajevu su za-
tim 1985. i 1986. g. odrzana dva skupa pod
nazivom »Interventional Radiology and Newer
Imaging Modalities« u organizaciji Instituta za
radiologiju i onkologiju UMC-a Sarajevo i Depar-
tment of Radiology and Division of Continuing
Education Medical University of South Carolina,
USA.

»|V Simpozij o intervencijskoj radiologiji« od-
rzan je 1986. u Splitu, a »V Simpozijum o
interventnoj radiologiji« 1987. godine u Beogra-
du, takode oba sa medunarodnim u¢esc¢em.
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Pocetak rada Simpozijuma oznacen je podsje-
¢anjem na zivot i rad nedavno preminulog prof.
dr Ive Obreza uz rijeci poStovanja i zahvalnosti
za njegov doprinos radiologiji i posebno interven-
tnoj radiologiji Slovenije i Jugoslavije.

U Uvodu je navedeno da je brzi razvoj inter-
ventne radiologije u zadnjoj deceniji doprinio
uspjesnijem otkrivanju i lijeCenju raka, a posebno
u palijativnom tretmanu. Pritome je nuzna tijesna
saradnja ljekara raznih specijalnosti. Promije-
njeni status radiologa koji je sada aktivni u¢esnik
u procesu lije¢enja zahtijeva dodatno klinicko
znanje, manuelnu spretnost i osposobljenost za
akciju u svakom trenutku.

Cilj Simpozijuma je, kao $to je istaknuto, pred-
staviti mjesto interventne radiologije u otkrivanju
i lijeCenju raka uz kratak pregled drugih nacina u
kombinaciji lijeCenja.

Na Simpozijumu su odrzana i Stampana u
Zborniku tri pozvana predavanja (2 iz Ljubljane i
1 iz Zagreba). Od 90 prijavljenih referata (34 iz
Ljubljane, 16 iz Sarajeva, 10 iz Beograda, 9 iz
Zagreba, 6 iz Rijeke, 4 iz Kragujevca, 3 iz Splita,
3 iz Hjustona, 2 iz Beca, 1 iz Graca, 1 iz Novog
Sada i 1 iz NiSa) u Zborniku je Stampano 75
referata. Ukupno 90 prijavljenih referata raspore-
deno je u slijedeée oblasti: Glava i vrat (7),
grudni ko$ i dojka (9), jetra (15), bilijarni sistem
(6), uropoetski sistem (10), mala zdjelica (10),
kosti i meka tkiva (14) i slobodne teme (19).

Pored radiologa u radu Simpozijuma ucestvo-
vali su sa referatima i patolozi, citolozi, onkolozi,
hirurzi i internisti.

Iznesena su vlastita iskustva i rezultati pri-
mjene slijede¢ih metoda interventne radiologije:

— Perkutane citoloSke (aspiracione) i hostolo-
Ske biopsije tumora plu¢a, medijastinuma, jetre,
dojke, kostiju, prostate, retroperitor;alnih limfo-
noda, pod kontrolom dijaskopije, ultrazvuka ili
CT-a;

— Transkateterske embolizacije meningeoma,
tumora bubrega, mokraénog mjehura, male zdje-
lice, lokomotornog sistema (preoperativna pri-
prema ili palijativni tretman hipervaskulariziranih
tumora mekih tkiva i kostiju, aneurizmatskih ko-
Stanih cista, kostanih tumora, metastaza kraljez-
nice);
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— Intraarterijska infuzijska kemoterapija tu-
mora glave i vrata, male zdjelice, kosti (osteosar-
koma), primarnih i sekundarnih tumora jetre (Li-
piodo! sa kemoterapeutikom pod kontrolom CT-
a);

— Perkutana intratumorska aplikacija alkohola
u terapiji jetrenih metastaza;

— Perkutana intraperikardijalna primjena cito-
statika kod metastatskog eksudativnog perikardi-
tisa; .

— Bilijarne drenaze i endoproteze u tretmanu
maligne opstrukcije;

— Perkutana nefrostomija kod maligne ops-
trukcije urinarnih puteva;

— Sklerozacija bubreznih cista alkoholom, per-
kutane drenaze apscesa i tecnih kolekcija, dis-
cektomija, litotripsija i

— Balon dilatacije suzenja gastrointestinalnog,
bilijarnog i uro trakta.

Ovaj simpozijum je vjerovatno pokazao ak-
tuelne domete i opseg primjene metoda interven-
tne radiologije u Jugoslaviji. Kao i ostali do sada
i ovaj ¢e sigurno doprinijeti njihovoj daljnjoj popu-
larizaciji.

Garancija za to su i izneseni rezultati iz sve
veceg broja i manjih centara kao i sve brojnije
uced¢e miadih radiologa. U tom smislu je i
donesena odluka da se slijede¢i skup odrzi u
Nisu.

Doc. dr. sci. Faruk Dalagija

| i
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Dobavitelj
3M Trimax simovsoii

Radiogrami visoke kakovosti

ob 90% zmanjSanju zarkovne doze

v primerjavi z obi¢ainimi sistemi

Pri JC emulziji (J-vezava in oglata zrna)
je uporabljena najnovejSa 3M

“ANTICROSSOVER"
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elvetius

MEDICAL SUPPLIES

1986 Film Trimax XD/A, XL/A “anticrossover”’ JC

34132 Trst — ltalija, Piazza Liberta, 3, Tel.: 040/65577 — Tix 461109 HELTS-I

»anticrossover« tehnologija,

ki zagotavlja visoko locljivost in veliko
hitrost

ter s tem izboljSano kakovost posnetka.
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UPUTSTVA AUTORIMA

Revija Radiologia lugoslavica obavlja origi-
nalne naucne radove, struéne radove, pre-
gledne ¢lanke, prikaze slu¢ajeva i drugo (pre-
glede, kratke informacije, struéne informacije
itd.) sa podruéja radiologije, onkologije, nu-
klearne medicine radiofizike, radiobiologije, za-
Stite od radiacije i drugih sliénih podrugja.

Slanjem rukopisa redakciji, podrazumevamo
da rad nije bio objavljen niti primljen za objavu
u nekoj drugoj reviji; autori su odgovorni za sve
tvrdnje i izjave u njihovom ¢&lanku. Primljeni
radovi ne smeju biti objavljeni u drugim revi-
jama bez ovlaséenja redakcije.

Radove napisane na engleskom (originalni
nauéni radovi obavezno na engleskom) ili na
nekom od jugoslovenskih jezika, slati na
adresu redakcije: Radiologia lugoslavica, On-
koloski institut, Zaloska c. 2, 61105 Ljubljana,
Jugoslavija.

Svi radovi su podvrgnuti uredni¢kom pre-
gledu i pregledu dva recenzenta izabrana od
strane redakcije. Radovi koji ne udovoljavaju
tehnickim zahtevima revije, bice vraceni auto-
rima na popravak pre nego $to se posalju na
pregled recenzentima. Odbijeni radovi (radovi
koji nisu primljeni za Stampanje) se vracaju
autorima i revija ne snosi nikakvu odgovornost
u vezi sa njima (u sluc¢aju da budu izgubljeni).
Redakcija zadrzava pravo da pozove autore,
da naprave gramaticke i stilske popravke, kao
i promene u sadrzaju u odnosu na primedbe
recenzenata, kada je to neophodno. Dodatne
troSkove Stampanja rada i separata po Zzelji
autora, snose autori.

Opsta uputstva

Rad treba kucati sa duplim razmakom, 4 cm
od gornjeg i levog ruba papira formata A4;
tekst mora biti gramaticki i stilisticki ispravan.
Prilikom upotrebe skracenica, nuzno je podati
njihovo obrazlozenje. Tehni¢ki podaci u ruko-
pisu moraju biti u skladu sa S| sistemom.
Rukopis, uklju€ujuci i pregled literature, ne
sme imati viSe od 8 kucanih stranica, dok broj
slika i tabela ne sme biti veci od 4. Preporucu-
jemo da rukopisi sadrzavaju: Uvod, Material i
metode, Rezultati, Diskusija, Sazetak. Iznimno,
rezultati i diskusija mogu biti zajedno. Svako
od gore navedenih poglavlja moraju poceti na
posebnom listu papira ozna¢enom arapskim
brojem.

Prva stranica

— ime institucije; prvo ime institucije, a zatim
ime odeljenja za svakog autora

— naslov rada neka bude kratak i jasan bez
skracenica

— naslov rada napisati na jednom od igo-
slovenskih jezika, a prevod na engleskom,
ispod njega (za radove napisane u celini na
engleskom jeziku, naslov rada napisati samo
na engleskom)

— navesti prezimena i inicijale imena svih
autora

— u sazetku ne sme biti viSe od 200 re¢i sa
kojima se obuhvata sadrzina rada i najznac¢aj-
niji rezultati u radu.

Pored sazetka (Abstract-a) na engleskom
jeziku, potreban je i prevod na jednom od
jugoslovenskih jezika, na posebnom listu pa-
pira koji sledi za diskusijom.

Uvod je kratko i sazeto poglavlje u kojem je
razlozena svrha i ciljevi rada. U uvodu autor
navodi rezultate objavljenih radova drugih au-
tora u vezi sa istom problematikom. Uvod nije
mesto za davanje preops$irnog pregleda litera-
ture.

Material i metode ukljucuju dovoljnu koli¢inu
podataka neophodnih da se eksperiment pono-
vi.

Rezultate je potrebno napisati kratko i jasno,
bez ponavljanja podataka koji su obuhvaceni
slikama i tabelama.

U Diskusiji ne ponavijati rezultate, nego ih
objasniti i izvuéi zakljucke. Rezultate i zakljucke
autor uporeduje sa rezultatima i zakljuécima u
drugim objavljenim radovima.

Graficki materijal (slike, tabele). Slike i
tabele je potrebno poslati u tri primerka: original
i dve kopije. Uzima¢emo u obzir za objavu
samo jasne, Ciste materijale. Podvlacenja, gra-
fikoni i crtezi, moraju biti uradeni tusem.
Oznake na grafickom materijalu moraju biti
dovoljno velike, da posle smanjivanja na veli-
¢inu stupca, ostanu Citljive. Na fotografijama je
potrebno prikriti identitet bolesnika. Slike je
potrebno oznaditi na poledini sa imenom auto-
ra, prvih nekoliko re¢i naslova rada i brojem
slike. Pored toga, potrebno je strelicom orienti-
sati polozaj slike. Oznacivanje vrsiti obiénom
olovkom i vrlo blago. Propratni tekst kao i
legende za slike napisati na posebnom listu
papira. Tabele otkucati i to bez vertikalnih
linija. Popratni tekst za tabele napisati uvek
iznad tabele. Tabele obeleziti na njihovoj pole-
dini (kao gore navedeno za slike). Propratni
tekstovi slika i tabela, kao i sam tekst u tabel,
moraju biti prevedeni na engleskom.

Literatura mora biti napisana u skladu sa
Vancouver-skim odredbama, sa duplim razma-
kom, na posebnom listu papira. Redni brojevi
¢lanaka u pregledu literature moraju odgovarati
redosledu citiranja ¢lanaka u tekstu. Za ime-
nima autora napisati naslov rada, naslov revije
u skladu sa Index Medicus-om. Primeri za
navodenje ¢lanaka, knjiga ili poglavlja iz knjiga:

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

2. Chapman S, Nakielny R. A guide to radio-
logical procedures. London: Bailiere Tindall,
1986.

3. Evans R Alexander P. Mechanisms of
extracellular killing of nucleated mammalian
cells by macrophages U: Nelson DS ed. Immu-
nobiology of macrophage. New York: Acade-
mic Press, 1976: 45-74.

Ispod literature napisati adresu prvog autora.
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INSTRUCTIONS TO AUTHORS

The journal RADIOLOGIA IUGOSLAVICA
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PROIZVODNI PROGRAM
ZA MEDICINU
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Za potrebe MEDICINSKIH SNIMANJA proizvodimo:
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— SANIX DENT 20 (zubni)
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Kemikalije za strojnu i ru€nu obradu medicinskih filmova.

Za potrebe MIKROGRAFIRANJA proizvodimo:
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za Philips
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