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EPIDEMIOLOGY OF THYROID CANCER

EPIDEMIOLOGIJA RAKA STITNJACE

Sergej Hojker

University Medical Center Ljubljana, Ljubljana, Slovenija
Klini¢ki bolni¢ki centar Ljubljana, Ljubljana, Slovenija

Thyroid cancers are the most common malignant
endocrine tumors. Among United States females, thy-
roid cancer accounts for about 3% of all cancers and is
the eighth most common malignancy. Among thyroid
carcinomas, the most frequent types are differentiated
forms (follicular and papillary). Anaplastic and medul-
lary types are rare. The incidence of thyroid cancer is
low in relation to other diseases of thyroid gland. Nodu-
lar goiter is 50 to 60 times more often. If all nodular
changes are taken into account, the difference is even
greater. On the other hand, differentiated thyroid can-
cers are among few curable cancers. Some oncologists
call them “beauty imperfection”.

Thyroid cancer rates are three times higher in wom-
en than in men, during the period between puberty and
menopause, suggesting that the etiology of thyroid can-
cer may be related to female sex hormones and repro-
ductive function. This pattern is consistently observed
across geographic location and ethnicity. The incidence
in women peaks within female reproductive period,
whereas in men it increases steadily with age.

The incidence rates of thyroid cancer vary consider-
ably across the world between 2 and 14 cases per 100,000.
The level of medical care and surveillance practices are
thought to contribute to international variation, because
thyroid malignancies can remain indolent for many years.
The highest incidence rates are found mostly on the
islands such as Hawaii, Iceland, in some regions of Sic-
ily and Cyprus. The incidence rates vary between dif-
ferent ethnic groups. Especially interesting are differ-
ences between different ethnic groups such as Arab and
Jewish populations in Israel, or Southeast Asian and
Caucasian population in Hawaii and San Francisco Bay
area. High incidence rates were also observed in some

Rak Stitnjace je najucestaliji maligni endokrini tu-
mor. Medu Zenama u SAD rak $titnjace ¢ini oko 3% svih
malignoma i osmi je najucestaliji malignitet. Medu kar-
cinomima Stitnjace najceséi tipovi su diferencirani obli-
ci (folikularni i papilarni). Anaplasti¢ni i medularni tipovi
su rijetki. Incidencija raka Stitnjace je niska u odnosu na
druge bolesti Stitnjace. Nodularna se gusa pojavljuje 50-
60 puta ¢esée. Ako se sve nodularne promjene uzmu u
obzir, razlika je ¢ak 1 veca. S druge strane, diferencirani
rak Stitnjace spada u red od nekoliko izljec¢ivih maligno-
ma. Neki onkolozi ih nazivaju ‘kozmetickim manjkavo-
stima’.

Stope incidencije raka Stitnjace su tri puta vise u Zena
nego u muskaraca, i to u vremenu izmedu puberteta i
menopauze, ukazujuéi na to da bi etiologija raka Stitnja-
¢e mogla biti povezana sa Zenskim spolnim hormonima
i reprodukcijskom funkcijom. Ovaj obrazac se ucestalo
zapaza u razli¢itim geografskim lokacijama i1 etnickim
pripadnostima. Incidencija za Zene postize vrhunac u
reprodukcijskom razdoblju, dok za muskarce stalno raste
s godinama.

Stope incidencije raka Stitnjace variraju znatno u svi-
jetuizmedu 2 i 14 slu¢ajeva na 100.000. Razina medicin-
ske skrbi i pracenje doprinose medunarodnim razlika-
ma, jer maligniteti $titnjaCe mogu godinama ostati in-
dolentni. Najvise stope incidencije nadene su uglavnom
na Havajskom otodju, Islandu, u nekim regijama Sicilije
i Cipra.

Stope incidencije variraju izmedu razli¢itih etnic¢kih
skupina. Narocito su zanimljive razlike izmedu razli¢itih
etni¢kih skupina, npr. Arapa i zidovske populacije u
Izraelu, te jugoistocno azijske i bjelacke populacije na
Havajima i u podrudju zaljeva San Francisco. Visoke sto-
pe incidencije su takoder zapazene u nekim epidemio-
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epidemiological studies of Jewish communities in the
United States. These data may indicate a role of genet-
ic but also of socioeconomic and dietary factors.

Medullary thyroid carcinoma has a well-established
familial occurrence and is associated with other endo-
crine disorders (MEN). For thyroid, cancers of follicular
origin, until recently, were thought to arise sporadically
without an inherited genetic predisposition. In last years,
ever more data are collected on familial non-medullary
thyroid cancer (FN'TC), defined by the presence of thy-
roid cancers of follicular cell origin within two or more
first-degree relatives. An autosomal dominant inherit-
ance pattern with reduced penetrance appears likely in
most pedigrees. The gene(s) responsible for the major-
ity of FN'TC cases have not yet been characterized. Clin-
ical and genetic studies of FN'TC have yielded conflict-
ing results concerning the aggressiveness of these tu-
mors.

The content of iodine in food has no influence on
the overall incidence of thyroid carcinoma, whereas the
distribution of types seems to be related to the intake
of iodine. In areas with appropriate iodine intake, a high-
er rate of less aggressive papillary histologic types than
of follicular or anaplastic thyroid carcinomas was record-
ed.

Numerous reports are available on the sensitivity of
thyroid gland to radiation-induced oncogenesis. Exter-
nal irradiation of the neck for benign diseases, mainly
in children, elevates the risk of thyroid cancer. Special
attention was focused on events when great number of
people were exposed to radiation, such atomic bomb
explosions, atomic bomb testing, and accidents at nu-
clear plants, especially in Chernobyl. According to these
articles, there appears to be a dose-response relation for
the risk of developing cancer after exposure to radioac-
tive iodine. On the other hand, radioactive iodine, es-
pecially iodine-131, has been used in the diagnosis and
treatment of thyroid diseases for more than 50 years.
Regardless of the wide use of radioactive iodine, there
is no evidence that the risk of thyroid cancer will in-
crease with the treatment of hyperthyroidism with io-
dine-131 and with the use of diagnostic levels of iodine-
131.

Several investigations suggest an increase in cancer
incidence in different countries not affected by excess
of radiation. The Thyroid Cancer Committee in France
reports on an increase of thyroid cancer incidence to 8.1%
and 6.2% per year in women and men, respectively, main-
ly due to papillary type with an epidemic of microcarci-

loskim studijama o Zidovskim zajednicama u SAD. Ovi
podaci mogu ukazivati na ulogu genetickih, ali isto tako
socioekonomskih 1 prehrambenih ¢imbenika.

Za medularni karcinom $titnjace je dobro poznato
obiteljsko pojavljivanje u sklopu s drugim endokrinim
poremecdajima (MEN). Za rak $titnjace folikularnog po-
drijetla sve donedavno se mislilo da nastaje sporadi¢no
bez nasljedne genetske predispozicije. U novije vrijeme
sve je viSe podataka o obiteljskom ne-medularnom raku
Stitnjace (ONMRS), definiranom prisutno$cu raka Stit-
njace podrijetlom od folikularnih stanica u dvoje ili vise
rodaka u prvom koljenu. Autosomno dominantni oblik
nasljedivanja s reduciranom stopom klini¢ke pojavnosti
pojavljuje se u najvise slucajeva. Jo$ nije utvrdena uloga
gena za veéinu ONMRS. Klini¢ke i geneticke studije
ONMRS su donijele proturjene rezultate o agresivno-
sti ovih tumora.

Sadrzaj joda u hrani nema utjecaja na ukupnu inci-
denciju karcinoma Stitnjace, dok je naprotiv distribucija
tipova vjerojatno povezana s unosom joda. U podrudjima
s dostatnim unosom joda zabiljeZena je veca stopa ma-
nje agresivnih papilarnih histoloskih tipova od foliku-
larnih 1 anaplasti¢nih karcinoma $titnjace.

Dostupni su mnogobrojni dokazi o osjetljivosti Stit-
njace na zraCenjem izazvani razvoj raka. Vanjsko zrace-
nje vrata zbog dobro¢udnih bolesti, osobito u djece, po-
visuje rizik za rak stitnjace. Osobita se pozornost posve-
¢uje dogadajima kada je velik broj ljudi izloZen radijaci-
ji, kao u eksploziji atomskih bomba, atomskim pokusi-
ma i nesre¢ama u nuklearnim pogonima, poglavito u Cer-
nobilu. Prema tim ¢lancima, ¢ini se kako postoji odnos
doze i odgovora za rizik razvoja raka nakon izlaganja ra-
dioaktivhom jodu.

S druge strane, radioaktivni jod, a osobito 131-1, se
rabi u dijagnostici i lijeCenju bolesti $titnjace vise od 50
godina. Bez obzira na Siroku upotrebu radioaktivnog joda,
nema dokaza da Ce se rizik za rak StitnjaCe povecati s
lije¢enjem hipertireoze pomocu 131-joda te primjenom
dijagnostickih doza 131-joda.

Nekoliko istrazivaca ukazuje na porast incidencije
raka u razli¢itim zemljama uzrokovan porastom radijaci-
je. Odbor za rak Stitnjac¢e u Francuskoj izvjeStava o po-
rastu incidencije raka Stitnjace od 8,1% 1 6,2% na godinu
u zena i muskaraca, pretezito zbog papilarnog tipa s epi-
demijom mikrokarcinoma. Oni navode kako epidemio-
loski podaci ukazuju na vezu izmedu takvog porasta i
promijenjenog pristupa u lije¢enju ¢vorova Stitnjace.

Utvrdeni su i mnogi drugi rizi¢ni ¢imbenici. Bole-
snici s prethodnom anamnezom guse ili ¢vorova imaju
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nomas. They state that epidemiologic data favor links
between such an increase and the changing approach to
thyroid nodule management.

Many other risk factors have been established. Pa-
tients with a previous history of goiter or nodules have
an increased risk of thyroid cancer. Women who report-
ed the onset of menarche before age 12 or after age 14
were at about 50% increased risk of papillary thyroid
cancer; however, this effect differed among age- and
ethnic-specific subgroups. The influence of pregnancy
on the risk of thyroid cancer is not clearly defined. The
risk was reduced in women who had ever used oral con-
traceptives.

The prevalence of thyroid microcarcinomas found at
autopsies is 100-1000 times higher than in clinical can-
cer. This statement, together with the fact that thyroid
cancer may stay  situ for years, opens questions about
the effects of screening progress on the detection of a
large pool of microcarcinomas that increases incidence
measurements of thyroid cancers and induces public
health concerns.

povedan rizik za rak Stitnjace. Zene s ranim pocetkom
menarhe prije 12. godine ili nakon 14. godine imaju oko
50% povecan rizik za papilarni rak $titnjace; medutim,
ovaj ucinak se razlikuje izmedu dobnih 1 etni¢kih pod-
skupina. Utjecaj trudnoce na rizik za rak Stitnjace nije
jasno utvrden. Rizik je smanjen u Zena koje su u nekom
razdoblju uzimale oralne kontraceptive.

Prevalencija mikrokarcinoma Stitnja¢e nadena na
autopsijama je 100-1000 puta visa nego nego kod
klinickog raka. Ova tvrdnja zajedno s ¢injenicom da rak
stitnjaée godinama ostaje 7z sifu otvara pitanja o uéinku
napretka probira u otkrivanju velikog poo/z mikrokarci-
noma, §to povecava incidenciju raka $titnjaCe i izaziva
javnozdravstvenu zabrinutost.

MOLECULAR GENETICS OF THYROID CANCER

MOLEKULARNA GENETIKA TUMORA STITNJACE

Kresimir Paveli¢

Division of Molecular Medicine, Ruder Boskovi¢ Institute, Zagreb, Croatia
Laboratorij za sistemsku biomedicinu, Zavod za molekularnu medicinu, Institut Ruder Boskovi¢, Zagreb

Cancers develop and progress viz activation of onco-
genes and loss of tumor suppressor genes. The devel-
opment and progression of thyroid tumors is signaled
by phenotype-specific mutations of genes involved in
growth control'. A sequence of genetic events charac-
terized by deletion and expression of several oncogenes
may lead progressively to tumorigenesis. The expres-
sion of certain oncogenes is believed to be related to
thyroid carcinogenesis and tumor progression. Several
oncogenes (ras, ret, trk) and tumor suppressor genes (p53,
Rb, p16/CDKNZ, p21“") have been associated with dif-
ferent thyroid tumors. Ras oncogene activation is an early
event and appears to be involved in the genesis of fol-
licular adenoma and carcinoma®. Three other genetic

Razvoj tumora opcéenito vezan je uz aktivaciju onko-
gena i gubitak funkcije tumor-supresorskih gena. Raz-
voj 1 napredovanje tumora §titnjace vezano je uza speci-
fi¢ne mutacije gena koji su uklju¢eni u kontrolu rasta'.
Slijed genetskih dogadaja koji ukljucuje delecije i1 ek-
spresiju nekoliko onkogena moze postupno dovesti do
nastanka tumora. Vjeruje se da postoji visoka korelacija
karcinogeneze tumora Stitnjace i njegove progresije s
ekspresijom odredenih onkogena. Tako se zna da je ne-
koliko onkogena (ras, ret, tr#), kao i nekoliko tumor-su-
presorskih gena (p53, R, p16/CDKN2, p21#") povezano
s pojavom razli¢itih tumora Stitnjace. Aktivacija onko-
gena ras predstavlja rani dogadaj i ¢ini se kako je uklju-
¢ena u nastanak folikularnog adenoma i karcinoma?. "Tri
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and/or epigenetic alterations play a role in PTC patho-
genesis: activating mutation of 7as genes, ¢-met overex-
pression and down regulation of E-cadherin in papillary
carcinoma. Recently, another major player in papillary
carcinoma etiopathogenesis has been reported: the BRAF
gene. Papillary carcinoma is one of the human cancers
displaying the highest prevalence of BRAF mutations,
which occur almost always in the same hot spot (V600OE).
The finding of a high prevalence of BRAF mutations, to-
gether with the involvement of 7as mutations and ret/
PTC rearrangements in the majority of papillary carcino-
mas, points to the crucial role played by alterations at the
retfras/BRAFIMAPK signal transduction pathway in the
pathogenesis of papillary carcinoma®.

In our recently published study we found that the
majority of malignant thyroid cancers displayed aberrant
expression of FHIT gene concomitant with p53 gene
inactivation®. This is followed by a low rate of apopto-
sis, which may be important in the development and/or
progression of thyroid cancer. We found a higher inci-
dence of p53 mutation and aberrant processing of FHIT
mRNA in malignant tumors (papillary, follicular, med-
ullary and anaplastic carcinomas) and in those tumors
with distant metastasis. The growth of p53/FHIT" fol-
licular carcinoma of human origin was much faster in
nude mice than p53*/FHIT™ follicular carcinoma, and
mice had shorter survival rate. Human FHIT gene is a
highly conserved gene whose loss of function may be
important in the development and/or progression of var-
ious types of cancer. Concomitant aberration of FHIT
gene and p53 could be responsible for the development
of highly malignant types of thyroid cancer and may be
considered as a prognostic marker for these tumors®.

Despite these intriguing molecular genetic data,
molecular events associated with undifferentiated thy-
roid cancer are not well known. This might change in
the near future thanks to new powerful methods in life
sciences. Medicine is entering a new era of global ap-
proaches in scientific techniques. These approaches,
named -omics represent a global, systematic and com-
prehensive way for identifying and describing the proc-
esses and pathways involved in normal as well as abnor-
mal states. Omics are global methodologies to character-
ization of all, or most members belonging to a certain
family of molecules, in one single analysis. It is charac-
terized by high-throughput or large-scale experimental
methodologies combined with statistical and computa-
tional analyses of the results. The fundamental strate-
gy of omics approach is aimed to expand the scope of

ostale genetske i/ili epigenetske promjene imaju ulogu
u patogenezi PTC, a to su aktivirajua mutacija gena
ras, prekomjerna ekspresija gena ¢-mer te smanjena ek-
spresija E-cadherina u papilarnom karcinomu?. Nedav-
no je pronaden gen BRAF kao drugi vazan sudionik u
etiopatogenezi papilarnog karcinoma. Papilarni karcinom
je jedan od ljudskih tumora koji imaju najve¢u ucesta-
lost mutacija u genu BRAF, a koje se gotovo uvijek ja-
vljaju na istoj klju¢noj poziciji (V60OE). Otkriée visoke
ucestalosti mutacija u genu BRAF, kao 1 uloga mutacija
u genima ras 1 1et/PTC kod vecine papilarnih karcino-
ma upuduju na odluc¢ujucéu ulogu koju imaju promjene u
signalnom putu ret/ras/BRAF/MAPK u patogenezi
papilarnog karcinoma®.

U nasem nedavno objavljenom istraZivanju pronasli
smo kako je vec¢ina malignih tumora $titnjace pokaziva-
la neodgovarajucu ekspresiju gena FHIT zajedno s inak-
tivacijom gena p53*. "To je bilo popraéeno niskom stopom
apoptoze, $to bi moglo biti vazno u razvoju i/ili progre-
siji tumora $titnjace. Pronasli smo ve¢u pojavnost muta-
cije p53 1 nepravilnog procesiranja transkripata gena
FHIT kod malignih tumora (papilarni, folikularni, medu-
larni 1 anaplasti¢ni karcinomi), kao i kod tumora s uda-
ljenim metastazama. Rast folikularnog karcinoma ljud-
skog podrijetla statusa p537/FHIT™ bio je puno brzi u
“golih miSeva” no $to je bio rast folikularnog karcinoma
P53 /FHIT*, a misevi su imali krade vrijeme prezivljenja.
Ljudski gen FHIT je evolucijski iznimno dobro o¢uvan
gen Ciji bi gubitak funkcije mogao biti vazan u razvoju i
progresiji razli¢itih tipova tumora. Prate¢i nepravilnosti
gena FHIT ¢ini se da bi i gen p53 mogao biti odgovoran
za razvoj izrazito malignih tipova tumora Stitnjace te bi
se mogao razmatrati kao prognosticki biljeg za te tumore*.

Unato¢ ovim intrigantnim podacima iz podrucja mole-
kularne genetike, molekularni dogadaji vezani uz nedif-
erencirane tumore $titnjace jo$ nisu dobro poznati. To
bi se moglo promijeniti u skoroj buduénosti zahvaljujuci
novim moénim metodama. Medicina ulazi u novo doba
globalnih znanstvenih pristupa i tehnika. T1 pristupi,
objedinjeni u pojmu -omics, predstavljaju globalan, su-
stavan 1 sveobuhvatan nacin identifikacije i opisivanja
procesa i putova uklju¢enih u normalna i bolesna stanja.
Omucs su globalne metodologije za karakterizaciju svih
ili veéine ¢lanova odredene obitelji molekula u jednoj
jedinoj analizi. Njihova je znacajka visok protok velikog
broja podataka ili eksperimentalne metodologije na ve-
likom broju uzoraka koji se statisticki i kompjutorski
analiziraju. Temeljna strategija pristupa -omics je Sirenje
istrazivanja s podruéja proucavanja pojedinih entiteta
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biological investigation from studying single entities
(genes/proteins) to studying all possible parameters col-
lectively in a coordinated and systematic fashion. In
general, these studies have emphasized the potential
of technology for biomarker discovery as well as for ad-
dressing the issue of cancer heterogeneity, new classifi-
cation, early diagnosis and new therapeutic targets. Two
important omics approaches, transcriptomics and pro-
teomics, have become powerful tools for deciphering the
complex signaling pathways in tumor biology. Cancer
proteomics has already identified proteins of potential
clinical interest. There are two major foci for the use of
omics in oncology. The first is to discover new molecular
markers for the profiling of tumors and the second is to
decipher pathways that lead to cancer cell development.
Such data are beginning to provide a knowledge basis
for the identification of possible therapies for the dis-
ease and subsequent development of innovative strate-
gies. Unquestionably, cancer is the disease that has re-
ceived most attention and the generated data address
mainly aspects of clinical oncology. However, functional
genomic methods are new and highly dependent on bi-
oinformatics and statistics, which require additional
improvement, since the meaning and importance of the
results derived from such large-scale experiments are
not widely appreciated. The goal of my presentation is to
discuss the possible applications of these technologies in
thyroid cancer, since they already have great impact on
the management of cancer: in the discovery of new drug
targets, development of new molecular tools for diagno-
sis and prognosis as well as in improving treatments by
taking into account the molecular characteristics of a giv-
en tumor. Practical consequences for treatment derived
from better understanding of the molecular basis of can-
cer cell growth are now emerging, as evidenced by the
development of therapeutic strategies. One of the most
exciting challenges today is to move cancer omics from
the “bench side” to the “bedside”.
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Medicine, Sestre milosrdnice University Hospital, Zagreb, Croatia
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As in cancer in general, the etiology of thyroid can-
cer remains unknown in the majority of cases. It is nec-
essary to distinguish factors that act as initiators of ma-
lignant change and those that act as promoters of thy-
roid cancer growth. Tonizing radiation is the single prov-
en etiologic factor in the pathogenesis of thyroid cancer.
Although radiation can damage cells in several ways, it
is generally accepted that it primarily causes carcinoma
by its effects on DNA. However, other factors such as
thyrotropin (T'SH) secretion are necessary for further
promotion of thyroid cancer growth. The relationship
between radiation and thyroid cancer was first recog-
nized by Duffy and Fitzgerald in 1950. They found that
a large number of patients with thyroid carcinomas had
a history of radiation therapy in childhood. Radiation
therapy was frequently applied for the treatment of be-
nign and malignant diseases such as thymus enlarge-
ment, enlarged tonsils and adenoids, cervical lymphad-
enopathy due to tuberculosis or Hodgkin’s disease, skin
changes such as angioma, keloid, acne vulgaris, etc. Ep-
idemiologic investigations demonstrated a high preva-
lence of benign and malignant thyroid tumors in irradi-
ated children. Ron et al. conducted a comprehensive
study of the relationship between radiation exposure and
thyroid carcinoma combining data from seven studies,
and demonstrated a strong positive association between
radiation dose and thyroid carcinoma in more than 500
patients. The risk of thyroid carcinoma development
increased linearly with the dose. The threshold dose was
0.1 Gy, while at doses below 0.1 Gy the results were
equivocal. Some other observations with important clin-
ical implications were noticed: 1) there was a strong in-
verse relationship between age at exposure and risk of
thyroid carcinoma development; 2) there was little evi-
dence for radiation effect in persons exposed after age
15; 3) women tended to be more sensitive to the effect
of radiation than men, although the difference was not

Kao 1 kod raka uopce, etiologija karcinoma $titnjace u
vedini slu¢ajeva je nepoznata. Potrebno je razlikovati ¢im-
benike-pokretace nastanka karcinoma Stitnjace od ¢im-
benika koji poti¢u njegov daljnji rast. Jedini sigurno doka-
zani ¢imbenik nastanka diferenciranih karcinoma titnjace
je ionizirajuée zracenje bilo kojeg uzroka. Premda zrace-
nje moze ostetiti stanice na nekoliko nacina, glavni pokre-
ta razvoja karcinoma S$titnjace je oStecenje DNK. Me-
dutim, za poticaj rasta karcinoma Stitnjace vjerojatno su
odgovorni 1 drugi ¢imbenici poput lucenja tireotropina
(TSH). Povezanost izmedu zracenja i karcinoma §titnjace
prvi su opisali Duffi i Fitzgerald 1950. godine. Primijetili
su da je velik broj bolesnika s karcinomom §titnjace u ranoj
mladosti bio ozracen vanjskim snopom u podrudju glave i
vrata. U proslosti se je vanjsko zracenje podrudja glave i
vrata Cesto primjenjivalo u djece kao terapija nekih do-
brocudnih i zlo¢udnih bolesti poput povecanog timusa,
tonzila i adenoida, cervikalne limfadenopatije zbog tu-
berkuloze ili Hodgkinove bolesti, koznih promjena po-
put angioma, keloida, akna i drugih stanja. Epidemiolo-
Ska istrazivanja su pokazala visoku prevalenciju benignih
1 malignih tumora Stitnjace u zra¢ene djece. Ron 1 surad-
nici su proveli opseznu analizu utjecaja zra¢enja u djecjoj
dobi na razvoj karcinoma $titnjace usporedbom podataka
sedam zasebnih istrazivanja i u vise od 500 oboljelih od
karcinoma $titnjace pokazali statisticki znacajnu korela-
ciju izmedu doze zracenja primljene u djetinjstvu i razvo-
ja karcinoma $titnjace. Rizik nastanka karcinoma Stitnjace
rastao je linearno s primljenom dozom zracenja. Granica
doze bilaje 0,1 Gy, a kod doza nizih od 0,1 Gy rezultati su
varirali. Takoder je uo¢eno nekoliko dodatnih zapazanja
koja imaju osobito klini¢ko znaéenje: 1. Postoji obrnuta
korelacija izmedu dobi izlaganja ioniziraju¢em zracenju i
rizika razvoja karcinoma Stitnjace; 2. U osoba starijih od
15 godina ucinak zracenja je bio neznatan; 3. Zene su os-
jetljivije na ucinak ionizirajuéeg zraCenja u odnosu na
muskarce, premda ta razlika nije bila statisti¢ki znacajna;
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statistically significant; and 4) the risk of thyroid carci-
noma development remained elevated for several dec-
ades of the initial exposure.

The relationship between internal radiation and thy-
roid carcinoma is well known, mostly from the conse-
quences of Chernobyl accident. Animal experiments dem-
onstrated carcinogenic potential of iodine-131 ('), but
it was unclear whether the same effect of 'l existed in
humans. Some inhabitants that had been exposed to nu-
clear test explosions on Marshall Islands in 1954, subse-
quently developed thyroid carcinomas. The radiation ex-
posure came from B!, short-living isotopes of iodine, and
external gamma radiation. Chernobyl nuclear power plant
accident that occurred in 1986 led to the release of vast
amounts of ¥'T in the atmosphere (23 to 46 MCi of 3'T).
Soon after the Chernobyl accident, the incidence of child-
hood papillary thyroid cancer significantly increased in
the neighboring areas of Ukraine, Belarus and western
part of Russia. Radioactive isotopes of iodine, mostly ']
in contaminated food, caused a significant radiation dose
to thyroid glands. The risk of developing thyroid carcino-
ma upon exposure to *!I has been found to increase with
decreasing age at exposure. Jacob et al. found a linear dose-
response correlation for thyroid carcinoma development,
similar to that reported for external radiation. However,
there are several distinctive features. The latency period
was shorter after the Chernobyl accident than for those
exposed to external radiation. Thyroid cancer was more
frequent and more aggressive in Belarus children young-
er than two years at the time of exposure, and almost 62%
of these children had thyroid carcinoma invading surround-
ing tissues in comparison to 40% in older children. Thy-
roid cancer was more frequent in women than in men
(60%:40%). 'The higher incidence of thyroid cancer in
children under 2 years of age is probably due to faster
thyroid cell division in these children and therefore the
probability of mutations was higher in this age group.
Furthermore, due to smaller thyroid in infants, the same
dose as in older child will have a higher risk of thyroid
cancer development. Most of the patients had a unique
histologic pattern of papillary carcinoma with a large sol-
id component (solid subtype), and very aggressive clini-
cal behavior with infiltration of surrounding tissues and
lymph node involvement. Thyroid carcinomas due to the
radiation exposure were well-differentiated papillary or
papillary-follicular carcinomas while anaplastic thyroid
carcinomas were very rare. RE'T/PTC oncogene rearrange-
ments are specific for radiation induced papillary thyroid
carcinomas with a frequency of 60% to 70%. RET gene

4. Rizik za razvoj karcinoma Stitnjace ostao je povisen
nekoliko desetljeca nakon izlaganja zracenju.

Utjecaj unutarnjeg ozra¢ivanja na razvoj karcinoma $tit-
njace dobro je proucen, a najvise je istrazen utjecaj Cerno-
bila na razvoj karcinoma Stitnjace. Prije toga radili su se
pokusi na zivotinjama i postojala je suglasnost o tome da
jod-131 moze potaknuti razvoj raka Stitnjace, ali nije bilo
dokaza na ljudima. Prilikom nuklearnog pokusa na Marsal-
skim otocima 1954. godine nekoliko osoba koje su se tamo
zatekle oboljelo je od karcinoma $titnjace. Uzrok se pripi-
sao djelovanju joda-131 i njegovih kratkozivucih izotopa te
vanjskom gama zraCenju. Ostecenje reaktora nuklearne
elektrane u Cernobilu 1986. godine uzrokovalo je
oslobadanje velikih koli¢ina joda-131 u atmosferu (23 do
46 MCi joda-131). Ubrzo nakon ¢ernobilske nesrece inci-
dencija papilarnih karcinoma Stitnjace visestruko je pora-
sla u djece u okolnim podrué¢jima Ukrajine, Bjelorusije i
zapadnog dijela Rusije. Radioaktivni izotopi joda, osobito
joda-131, uneseni kontaminiranom hranom, bili su glavni
uzrok znacajne doze radioaktivnosti na Stitnjace. Rizik za
razvoj karcinoma $titnja¢e nakon izlaganja jodu-131 bio je
veci $to je dob u vrijeme izlaganja bila manja. Jacob i surad-
nici ustanovili su linearnu povezanost primljene doze ra-
dijacije i razvoja karcinoma $titnjace u djece, slicnu kao i za
vanjsko zracenje. Medutim, postoje razlike. Vrijeme laten-
cije je krace u bolesnika nakon ¢ernobilskog incidenta u
odnosu na karcinome Stitnjace izazvane vanjskim zrace-
njem. Medu djecom koja su Zivjela u Bjelorusiji karcinom
je bio mnogo ¢esci 1 agresivniji u djece mlade od dvije go-
dine u doba incidenta, a u ¢ak 62% te djece doslo je do
Sirenja karcinoma izvan Stitnjace u odnosu na 40% u starije
djece. Karcinom S$titnjace je bio ¢eséi kod Zenskog spola u
odnosu na muski (60%:40%). Veca ucestalost karcinoma u
djece mlade od dvije godine tumaci se brzom diobom tire-
ocita u odnosu na stariju djecu, a brza dioba stanica ima
vecu vjerojatnost mutacija. Bududi da je titnjaca u dojence-
ta manja u odnosu na starije dijete, ista doza zra¢enja imati
¢e jaci ucinak. Vedéina bolesnika imala je jedinstven histo-
loski nalaz papilarnog karcinoma $titnjace s velikom solid-
nom komponentom (solidni podtip). Ovakav oblik je vrlo
agresivan s infiltracijom okolnih tkiva i zahvacanjem limf-
nih ¢vorova. Svi karcinomi $titnjace nastali kao posljedica
izlaganju ionizirajuéem zrac¢enju bili su dobro diferencirani
papilarni ili papilarno-folikularni karcinomi, dok su ana-
plasti¢ni karcinomi $titnjace izrazito rijetki. Promjene RET
protoonkogena patognomonic¢ne su za radijacijom inducirani
papilarni karcinom $titnja¢e i mogu se naci u oko 60% do
70% ovih karcinoma. RET gen kodira transmembranski
receptor tirozin kinaze i ukljuCen je u regulaciju rasta,
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encodes a transmembrane tyrosine kinase receptor and
is involved in the regulation of growth, survival, differen-
tiation and proliferation of cells that originate from neu-
ral crest. The Ret protein is not normally present in thy-
roid follicular cells. RET/PTC oncogenes are mutant
forms of the tyrosine kinase receptors RET. RET/PTC1
rearrangements are found in sporadic papillary thyroid
cancers in adults, while RET/PTC3 rearrangements are
found in radiation induced papillary thyroid cancers in
children. BRAF (gene encoding B-type Raf kinase) mu-
tations are present in 45% of sporadic papillary thyroid
cancers in adults and in less than 10% of papillary thyroid
cancer in children. None of the papillary thyroid cancers
with solid component had BRAF mutation. Todine defi-
ciency in Belarus was a significant additional risk factor
for thyroid cancer development in children exposed to
ionizing radiation from the damaged reactor. Comparison
of Chernobyl with Hiroshima and Nagasaki yielded sig-
nificant differences. The first cases of thyroid cancer as a
consequence of Chernobyl accident appeared after 3 to 4
years, while the first cases of thyroid cancer in Japan ap-
peared 9-10 years after nuclear bomb explosions. Consid-
ering morphological characteristics of thyroid carcinomas,
the solid subtype of papillary thyroid carcinoma was a fre-
quent finding after Chernobyl accident, while classic pap-
illary thyroid carcinoma was present in Japan. These mor-
phological differences can be explained by the signifi-
cant difference in iodine intake at the time of exposure
to ionizing radiation. However, other etiologic factors may
also exist. Severe iodine deficiency was present in most
parts of the former Soviet Union, while iodine excess is
present in Japan. Potassium iodide (KI), if taken prompt-
ly, effectively reduces the dose to the thyroid.

It is generally considered that Chernobyl accident did
not increase the incidence of thyroid cancer in other Eu-
ropean countries or in other parts of the world. The use
of ' for diagnostic and therapeutic purposes and the
risk of thyroid carcinoma development were studied.
These studies demonstrated the use of ¥ for medical
purposes to be generally safe. However, some investiga-
tions demonstrated a higher frequency of thyroid nod-
ules, thyroid carcinoma and higher mortality from thy-
roid cancer in comparison to control group. Causal rela-
tionship is not clear; it may be because of the underlying
thyroid condition or increased surveillance in these pa-
tients. Case control studies demonstrated that the sec-
ond important risk factor for thyroid cancer development
is goiter, especially thyroid nodules/adenomas.

prezivljenja, diferencijaciju i migraciju stanica koje potjecu
iz neuralnog grebena. Ret protein se normalno ne nalazi u
folikularnim stanicama Stitnjace. RET/PTC onkogen je
mutirani oblik RET receptora za tirozin kinazu. Kod spo-
radi¢nih papilarnih karcinoma $titnjace u odraslih utvrdene
su promjene u RET/PTC1, dok su kod radijacijom induci-
ranog papilarnog karcinoma §titnjace u djece utvrdene
promjene u RET/PTC3. Mutacije u BRAF (gen za B-tip
Raf kinazu) koji je novi molekularni biljeg, javljaju se u oko
45% sporadi¢nih karcinoma u odraslih osoba, a kod karci-
noma u djece ili djece koja su bila izloZzena radioaktivhom
zraCenju navedena mutacija je prisutna u manje od 10%
bolesnika. Naime, niti jedan tumor sa solidnom kompo-
nentom (solidni podtip) nije imao tu mutaciju. Nedosta-
tan unos joda u najizlozenijim podruéjima Bjelorusije bio je
vazan dodatni ¢imbenik rizika za razvoj karcinoma Stitnjace
u djece izloZene radioaktivnhom zracenju iz o$teéenog reak-
tora. Usporedbom Cernobila's posljedicama atomskih bom-
ba bacenih u Japanu za vrijeme drugog svjetskog rata uocene
su znacajne razlike. Prvi oboljeli od raka Stitnjace kao
posljedica Cernobilskog incidenta pojavili su se nakon samo
3-4 godine, za razliku od Japana gdje su se prvi slucajevi
javili nakon 9-10 godina od eksplozija atomskih bomba.
Prema morfoloskom izgledu tumora, u Cernobilu je pre-
vladavao solidan podtip papilarnog karcinoma, dok je u
Japanu bio klasi¢an papilarni karcinom. Ove morfoloske
razlike u obliku papilarnog karcinoma Stitnjace tumace se
znacajnom razlikom u unosu joda u organizam u trenutku
izlaganja radioaktivnom zracenju, iako se ne iskljucuju i dru-
gi uzroci. U zemljama bivseg Sovjetskog Saveza bilo je
mnogo krajeva s teskim nedostatkom joda, za razliku od
Japana gdje je unos joda povecan. U prevenciji razvoja kar-
cinoma Stitnjace nakon izlaganju jodu-131 primjenjuje se
kalij-jodid. Smatra se da ¢ernobilski nuklearni incident nije
uzrokovao porast incidencije karcinoma $titnjace u ostalim
zemljama Europe 1 svijeta. [strazivanja utjecaja dijagno-
sticke i terapijske primjene joda-131 u lijeCenju hipertire-
oze na razvoj karcinoma $titnjace uglavnom su pokazala da
je primjena radioaktivnog joda sigurna. Ipak, u pojednim
istrazivanjima nakon primjene joda-131 utvrdena je pove-
¢ana incidencija ¢vorova Stitnjace, karcinoma Stitnjace i veéa
smrtnost od karcinoma Stitnjace u odnosu na kontrolnu
skupinu. Uzro¢no-posljedni¢ni odnos povecanog rizika na-
kon primjene joda-131 nije jasan, ali u obzir treba uzeti i
postojecu bolest Stitnjace, kao i ¢escée pracenje ovih bole-
snika. Analiza kontroliranih istrazivanja pokazala je da je
drugi vazan rizi¢ni ¢imbenik za razvoj karcinoma Stitnjace
gusa, a osobito benigni ¢vorovi Stitnja¢e/adenomi.
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IODINE INTAKE AND THYROID CANCER
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The role of iodine in the pathogenesis of thyroid can-
cer is both complex and controversial. Animal experi-
ments in the 1960s showed an increased development
of thyroid carcinoma after prolonged iodine deficiency.
Induced carcinomas were both of papillary and follicu-
lar types. lodine deficient Fisher rats developed chro-
mosomal abnormalities of thyroid cells. The proposed
mechanism of tumor development in experimental ani-
mals appeared at that time straightforward, a simple
example of failure of feedback control. Prolonged iodine
deficiency induced compensatory excess secretion of
thyrotropin (T'SH) with goiter formation, development
of follicular hyperplasia, thyroid nodules and adenomas.
The next proposed step was malignant change. A simi-
lar mechanism was proposed in human thyroid cancer
development. Prolonged secretion of TSH was a com-
mon denominator of carcinoma development, with en-
demic goiter as a risk factor, and the best preventive
measure iodination of table salt. In the past, there was a
clinical impression of strong correlation between endem-
ic goiter and thyroid carcinoma. In 1928, the pathologist
Wegelin noted from autopsy findings that thyroid carci-
noma was 10 times more frequent in Bern (Switzerland)
than in Berlin (Germany). At that time, Bern was an
area of endemic goiter and iodine deficiency. A coinci-
dental fall in the prevalence of both goiter and thyroid
carcinoma was reported in Switzerland after the intro-
duction of iodine prophylaxis. Furthermore, recent in-
vestigations showed that goiter, especially thyroid ade-
noma, is an important risk factor in thyroid cancer de-
velopment. Many epidemiological studies compared the
incidence and risk of thyroid cancer development be-
tween iodine deficient and iodine sufficient areas. In
1987, Belfiore ¢ a/. compared two areas in Sicily with
different iodine intake and demonstrated a statistically
higher incidence of thyroid carcinoma in an area with
iodine deficiency. The same author demonstrated that
the incidence of thyroid carcinoma in patients with non-
functional thyroid nodules living in an area of iodine

Uloga joda u patogenezi raka Stitnjace je sloZena i
predmet je mnogih opre¢nih stavova. Istrazivanja na Zivo-
tinjama provedena 60-tih godina prosloga stoljeca poka-
zala su razvoj guSe i raka Stitnjace u uvjetima nedostat-
nog unosa joda. Inducirani karcinomi Stitnjace bili su
papilarnog i folikularnog tipa. Kod Fisher $takora na di-
jeti s nedostatnim unosom joda utvrdeni su kromosom-
ski poremecaji stanica Stitnjace. Pretpostavljeni meha-
nizam nastanka tumora Stitnjace kod eksperimentalnih
Zivotinja ¢inio se vrlo jednostavan kao primjer poremecaja
negativne povratne sprege. Nedostatan unos joda uzro-
kovao je kompenzatorno povecano lu¢enje T'SH uz na-
stanak guse, potom razvoj folikularne hiperplazije, ¢vo-
rova 1 adenoma. Slijededi pretpostavljeni korak bila je
maligna promjena. Pretpostavljeno je da slican mehani-
zam nastanka tumora $titnjace postoji i u ¢ovjeka. Pro-
duljeno lu¢enje T'SH pretpostavljeno je kao glavni pokre-
ta¢ razvoja karcinoma Stitnjace, endemska gusa kao ri-
zi¢ni ¢imbenik, a najbolja preventivna mjera jodiraje soli.
U proslosti je postojao klini¢ki dojam snazne povezanosti
endemske gusavosti i karcinoma Stitnjace. Godine 1928.
patolog Wegelin je primijetio iz nalaza autopsije da je
karcinom S$titnjace 10 puta ¢es$¢i u Bernu u gvicarskoj
nego u Berlinu u Njemackoj. Bern je tada bio podrudje s
nedostatnim unosom joda uz visoku uc¢estalost endem-
ske gusavosti. U Svicarskoj je nakon uvodenja jodne pro-
filakse zabiljezen koincidentni pad prevalencije guse i
karcinoma Stitnjace. Novija istrazivanja takoder su poka-
zala da je vazan rizi¢ni ¢imbenik za razvoj karcinoma Stit-
njace gusa, a osobito benigni ¢vorovi Stitnjace/adenomi.
U epidemioloskim istrazivanjima usporedivala se inci-
dencija i rizik za nastanak karcinoma $titnjace u podru-
¢jima s manjkom joda i dostatnim unosom joda. Belfiore
isur. su 1987. godine usporedili dva podrucja na Siciliji s
razliCitim unosom joda, a utvrdena je statisticki veca
ucCestalost karcinoma Stitnjace u podrucju s nedostatnim
unosom joda u odnosu na kontrolno podrugje. Istiautor i
sur. pokazali su da je ulestalost karcinoma Stitnjace u
bolesnika s nefunkcionalnim ¢vorom u podrudju s ne-
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deficiency was twice as high as compared to an area with
sufficient iodine intake. In countries like Austria and
Australia, a significant increase in the incidence of thy-
roid cancer was recorded after the introduction of io-
dine prophylaxis and subsequent iodine sufficiency.
However, a similar increase in the incidence of thyroid
cancer was reported in countries with unchanged iodine
intake like USA, France, Scotland and Switzerland. In
Tasmania, after a decrease in iodine intake, there was a
rise in the incidence of thyroid cancer. It was previously
believed that the increased incidence of thyroid cancer
in Iceland and Hawaii was a consequence of excess io-
dine intake. However, nowadays it is considered that it
may rather be due to the high natural radiation of the
volcanic soil on these islands. All presented data lead to
insufficient and controversial conclusions. Therefore, it
is generally considered that the incidence of thyroid
cancer is not influenced by iodine intake in a popula-
tion. In many countries, the introduction of iodine proph-
ylaxis coincided with improvements in thyroid cancer
diagnostics. Therefore the increase in the incidence of
thyroid cancer was partially due to improved diagnos-
tics. However, there is a relatively clear causal relation-
ship between iodine intake and histopathologic type of
thyroid carcinoma. Follicular and anaplastic thyroid car-
cinomas are more frequent in areas with iodine deficien-
cy, whereas papillary thyroid carcinoma is more frequent
in areas of iodine sufficiency. In many countries, the in-
troduction of iodine prophylaxis caused a decrease in
the number of anaplastic and follicular thyroid carcino-
ma while the number of papillary thyroid carcinoma in-
creased, resulting in a rise of papillary to follicular can-
cer ratio. Some of these countries are Austria, Argenti-
na, Australia and Sweden. The effect of the increase in
iodine intake on thyroid cancer histopathology is called
“papillarization”. With the introduction of iodine proph-
ylaxis, the increase in papillary thyroid carcinoma is not
only relative, but absolute in number. Concomitantly
with “papillarization” a shift to less advanced tumor stag-
es and a decrease in tumor size were recorded, which
together with a decrease in the number of anaplastic
and follicular thyroid carcinoma resulted in better prog-
nosis of thyroid carcinoma patients.

In the past, Croatia was an area with a very high prev-
alence of goiter and presence of cretinism. At the be-
ginning of the 1950s, the prevalence of goiter in the in-
land parts of Croatia was 50%-90%, with the presence of
cretinism. In 1953, the first regulation on universal salt
iodination for both human and animal consumption was

dostatnim unosom joda dvostruko vec¢a u odnosu na po-
drucje s dostatnim unosom joda. U zemljama poput Aus-
trije i Australije je nakon uvodenja jodne profilakse i po-
stizanja dostatnog unosa joda zabiljeZen znaCajan porast
incidencije raka Stitnjace. Medutim, sli¢an porast usli-
jedio je 1 u zemljama s nepromijenjenim unosom joda
poput SAD, Francuske, Skotske i Svicarske. U Tasmani-
ji je nakon pada unosa joda doslo do porasta incidencije
raka StitnjaCe. Prethodno se smatralo da je visoka inci-
dencija raka Stitnjace na Islandu i Havajima posljedica
povecanog unosa joda, no danas se smatra da je ona
posljedica prirodne radijacije vulkanskih stijena koje su
u geoloskom sastavu tih oto¢ja. Sve navedeno upucuje
na nejasne i suprotne zaklju¢ke pa se danas opéenito
smatra da unos joda ne utjeCe na pojavnost raka Stitnjace.
U mnogim zemljama su usporedno s uvodenjem jodne
profilakse uvedene nove dijagnosticke metode u
otkrivanju raka StitnjaCe pa je porast incidencije raka
stitnjace dijelom posljedica poboljsane dijagnostike.
Postoji relativno jasna uzro¢na veza izmedu unosa joda i
patohistoloskog tipa tumora. Folikularni i anaplasti¢ni
karcinom Stitnjace javlja se ¢esce u podrudjima s ne-
dostatnim unosom joda, dok je papilarni karcinom ¢es¢i
u podru¢jima s dostatnim unosom joda. U mnogim ze-
mljama uvodenje jodne profilakse dovelo je do smanje-
nja broja anaplasti¢nih i folikularnih karcinoma $titnjace,
dok se broj papilarnih karcinoma povecao, rezultirajuci
povecanjem kvocijenta papilarni-folikularni karcinomi.
Primjeri takvih zemalja su Austrija, Argentina, Australi-
ja i Svedska. Taj u¢inak povecanja unosa joda na pato-
histoloska obiljezja karcinoma Stitnjace naziva se “pa-
pilarizacija”. Uvodenjem jodne profilakse ne raste samo
relativni udio papilarnih karcinoma, nego raste njihov
apsolutni broj. Istodobno s pojavom “papilarizacije” uo-
Cen je pomak ka manje uznapredovalim stadijima tu-
mora, smanjenje veli¢ine tumora, §to je uza smanjenje
anaplasti¢nog i folikularnog karcinoma Stitnjace sveuku-
pno rezultiralo u pobolj$anoj prognozi bolesnika. Hrvat-
ska je u proslosti bila podrucje s izrazito visokom ucesta-
lo$¢u gusavosti uz pojavu kretenizma. Po¢etkom 50-tih
godina prosloga stoljeca ucestalost guse u kontinental-
nim dijelovima zemlje iznosila je 50%-90% uz pojavu
kretenizma. Godine 1953. u bivsoj Jugoslaviji uvedena
je zakonska odredba o obvezatnom jodiranju sveukupne
soli za [judsku 1 Zivotinjsku upotrebu s 10 mg kalij jodi-
da (KI) po kilogramu soli. Bio je to jedan od prvih zako-
na o univerzalnoj jodnoj profilaksi u Europi. Deset godi-
na kasnije zabiljeZeno je gotovo trostruko smanjenje
prevalencije gusavosti u Hrvatskoj uz nestanak kreteni-
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introduced in former Yugoslavia with 10 mg of potassi-
um iodide (KI) per kg of salt. At that time it was one of
the first laws on universal salt iodination in Europe. A
three-fold reduction of goiter prevalence together with
disappearance of cretinism was recorded ten years later.
At the beginning of the 1990s, epidemiological investi-
gations still demonstrated persistence of mild to mod-
erate iodine deficiency in Croatia, with the prevalence
of goiter in school children of 8%-35%. In 1996, the new
regulation on obligatory salt iodination was introduced
in Croatia with 25 mg of KI per kg of salt. In 2002, epi-
demiological investigations demonstrated sufficient io-
dine intake and eradication of goiter in school children
in Croatia. The incidence of thyroid cancer in Croatia
has increased more than two-fold in both women and
men in the iodine sufficiency period as compared to the
period before the implementation of the new act on
obligatory salt iodination. However, mortality from thy-
roid cancer in the iodine sufficiency period was slightly
lower in females, and without significant change in
males. An increase was recorded in the number of pap-
illary thyroid cancer patients and in the papillary to fol-
licular cancer ratio, with a decrease in size of the newly
diagnosed differentiated thyroid carcinoma.

zma. Epidemioloska istrazivanja provedena pocetkom
1990-tih pokazala su postojanje blagog do umjerenog
nedostatka joda u Hrvatskoj uz ucestalost gusavosti od
8%-35% u skolske djece. Zbog toga je 1996. godine u
Hrvatskoj uveden novi pravilnik kojim je povecéana kolici-
na KI u soli na 25 mg/kg. Epidemioloska istraZivanja
provedena 2002. godine pokazala su dostatan unos joda
i potpunu iskorijenjenost gusavosti u $kolske djece u
Hrvatskoj. Incidencija raka Stitnja¢e u Hrvatskoj pora-
sla je viSe od dva puta u Zena i muskaraca u razdoblju s
dostatnim unosom joda u odnosu na razdoblje prije
uvodenja novog zakona, dok se smrtnost od raka Stit-
njace smanjila u Zena, a ostala je na niskoj razini u muska-
raca. Utvrden je porast papilarnih karcinoma $titnjace
uz porast omjera papilarni-folikularni karcinom i1 sma-
njenje veli¢ine novootkrivenog diferenciranog karcino-
ma Stitnjace.

IMPACT OF SONOGRAPHICALLY DISCOVERED INCIDENTALOMAS
AND THYROID MICROCARCINOMAS. DO WE OVERDIAGNOSE?

POSLJEDICE ULTRAZVUCNOG NALAZA INCIDENTALOMA 1
MIKROKARCINOMA STITNJACE.
PRETJERUJEMO LI S DIJAGNOSTIKOM?

Laszlo Hegediis

Department of Endocrinology and Metabolism, Odense University Hospital, Dk-5000 Odense, Denmark
Klinika za endokrinologiju i bolesti metabolizma, Klini¢ka bolnica Odense, Odense, Danska

In Denmark, with a population of around 5 million,
approximately 120 cases of thyroid malignancy are diag-
nosed annually. This number has been unchanged for
the past decades. Around 1500 patients with nodular
thyroid disease are offered surgery and approximately
the same number are treated with radioiodine annually.

U Danskoj koja ima oko 5 milijuna stanovnika na
godinu se otkrije otprilike 120 slu¢ajeva raka $titnjace.
Ovaj broj se nije mijenjao posljednjih nekoliko desetljeca.
Na godinu se kirurski lije¢i oko 1500 bolesnika s ¢vo-
rovima u Stitnjaci te se otprilike isto toliko bolesnika
lijeci radiojodom. Iz ovoga proizlazi da je ovih 120 bole-
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Thus, the 120 cases are selected from a minimum of
3000 cases, suggesting a 4% risk of malignancy. In fact,
since at least as many individuals are diagnosed with
nodular thyroid disease but left untreated, the actual
risk in a given patient may be as low as 1%-2%'. There-
fore, the main aim of any diagnostic algorithm is to find
the few patients who need surgery, give reassurance to
the majority who need no therapy, and offer an alterna-
tive to surgery to those having symptomatic benign nod-
ular thyroid disease but who do not require/wish sur-
gery!?.

There are algorithms for the management of patients
with a diagnosis of nodular thyroid disease and increas-
ing evidence suggest that in a given patient the likeli-
hood of malignancy is at large independent of whether
there is one or several nodules!?. It follows that the risk
per nodule decreases with the number of nodules, and
therefore finding a nodule harboring malignancy in a
patient with multinodular goiter resembles that of ‘find-
ing the needle in the haystack’. Although there are
guidelines for the management of patients with nodu-
lar thyroid disease®3, questionnaire surveys indicate that
we are far from having reached consensus'. The man-
agement varies from suggesting surgical therapy (total/
near total thyroidectomy) in the majority, as advocated
by some®, to observation in the vast majority, as advo-
cated by others'. Clearly, factors such as local tradition,
availability of technology and skilled surgeons, and nu-
merous others play a major role in such decisions.

Management pathways for the incidental thyroid
nodule are even less clear-cut and remain controversial®
8, As the use of thyroid ultrasound (US) and other neck
imaging modalities has increased during the last two
decades, nodules too small to be palpated are more of-
ten detected and papillary thyroid microcarcinomas
(PMCT), defined by the WHO as less than 1.0 cm in
size, are identified with greater frequency’®. Categori-
zation of the risk of malignancy, based on clinical exam-
ination (history and palpation), biochemical evaluation
('TSH and calcitonin), as well as imaging criteria by US
(extracapsular growth, lymph node involvement, focali-
ty, echogenicity, flow evaluation, elasticity, etc.), can lim-
it but not eliminate the risk of overlooking clinically
important thyroid malignancy. This risk is usually con-
sidered to be 1% at most'~.

PMCT can broadly be classified into 3 categories,
depending on how it is detected: 1) incidental PMCT
detected by pathological examination of surgical speci-
mens of the thyroid resected for other disease; 2) latent

snika odabrano iz najmanje 3000 bolesnika, $to znaci da
rizik od maligniteta iznosi 4%. No, ovaj postotak je vje-
rojatno ¢ak i niZi te iznosi oko 1%-2%!, jer se barem isto
toliko bolesnika s ¢vorovima u §titnja¢i uopée ne lijeci.
Stoga je svrha bilo kojeg dijagnosti¢kog algoritma odrediti
manji broj bolesnika u kojih je potrebna operacija, umi-
riti ve¢inu onih kojima ne treba nikakva terapija te po-
nuditi alternativu operaciji u onih koji imaju manifestne
dobro¢udne ¢vorove u Stitnjaci i ne trebaju ili ne Zele
operaciju'?.

Postoje algoritmi za postupanje s bolesnicima s ¢vo-
rovima u $titnjaci. Sve je viSe dokaza da je vjerojatnost
maligniteta veéim dijelom neovisna o tome je li prisu-
tan jedan ili viSe ¢vorova u $titnjadi'?. Iz ovoga proizlazi
da se rizik maligniteta u ¢voru smanjuje s brojem ¢voro-
va te da pronalaZzenje ¢vora sa zlocudnom transformaci-
jom u bolesnika s multinodularnom gusom nalikuje na
siglu u plastu sijena“. Usprkos tome §to postoje smjer-
nice za postupanje s bolesnicima s ¢vorom(vima)*?,
provedene ankete pokazuju da smo daleko od konsen-
zusa'. Neki autori preporucuju operaciju (totalna/skoro
totalna tireoidektomija) u vedini slucajeva, dok drugi
preporucuju prac¢enje u velikoj vecini slucajeva. Jasno je
da na ovakve odluke snazno utjecu razni ¢imbenici kao
tradicija, dostupnost tehnologije i iskusnih operatera i
mnogi drugi.

Jos je manje jasno kako postupati s incidentalomima
te oko toga jo$ uvijek postoje proturjecja®®. Kako se
posljednja dva desetljeca sve vise rabi ultrazvuk Stitnjace
i druge metode slikovnog prikaza, sve se vise otkrivaju
nepalpabilni ¢vorovi u Stitnjaci kao 1 papilarni mikrokar-
cinom $titnjace koji Svjetska zdravstvena organizacija
definira kao papilarni karcinom s promjerom manjim od
1 cm’®. Kategorizacija rizika od maligniteta koja se
temelji na klinickom pregledu (povijest bolesti i pal-
pacija), biokemijskim pretragama (TSH i kalcitonin),
kao 1 ultrazvu¢nim znacajkama (proboj kapsule, Sirenje
bolesti na limfne ¢vorove, fokalnost, ehogenost, procje-
na protoka, elasticitet itd.) moze ogranciti, ali ne i u
potpunosti ukloniti rizik previda klini¢ki znac¢ajnog ma-
ligniteta u Stitnjaci. U vedini slucajeva se smatra kako
ovaj rizik iznosi najvise 1%'2.

Papilarni mikrokarcinom $titnjace se moze klasifici-
rati u tri kategorije, ovisno o na¢inu otkrivanja: 1) inci-
dentalni papilarni mikrokarcinom koji se otkrije pato-
histoloskim pregledom S$titnjace operirane zbog druge
patologije; 2) latentni mikrokarcinom Stitnjace koji se
otkrije slu¢ajno pri autopsiji; 3) okultni papilarni
mikrokarcinom koji se otkrije kao izvor (polaziste)
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PMCT, which are incidentally detected in autopsy spec-
imens of the thyroid; and 3) occult PMCT which are
detected as the origin of lymph nodal metastasis and/or
distant metastases. In autopsy specimens latent carci-
noma is detected in 5.6% to 35.6%’, increasing with de-
creasing size of cut-off. This is the same as that detect-
ed incidentally by US’. However, the fact that the prev-
alence of PMCT is about 1000 times higher (around
3.5%) than that of clinically apparent papillary carcino-
ma (2-12/100,000 women)’ suggests that PMCT, inci-
dentally detected by e.g., US, rarely become clinically
apparent. Therefore, the fact that the increasing inci-
dence of thyroid carcinoma, seen in some countries, is
not paired with increasing mortality, suggests that it is
due to PMCT, and is rarely harmful for the patient. On
the other hand, multifocality and lymph node metas-
tases have been observed at autopsy in 46% and 14%,
respectively, of latent papillary carcinomas between 0.5
and 10 mm in diameter. Figures are very similar in stud-
ies of surgical specimens of PMCT?. The latter find-
ings suggest that all patients with PMCT, and indeed
most with nodular thyroid disease, should undergo sur-
gery.

Is it possible to reconcile this apparent contradic-
tion? Much depends on the interpretation and conse-
quences of the natural history of PMCT. Whether multi-
focality and regional node metastasis predict disease
development is questioned. At present there is a con-
sensus regarding incidentally detected PMCT at sur-
gery for benign thyroid diseases. Such patients should
be monitored without surgery. At the time of diagnosis,
the prognosis of the individual patient, however, remains
impossible to predict. The choice is between surgery
and follow up. In case of certain unfavorable features
(e.g., tumors adjacent to the recurrent laryngeal nerve
at the dorsal surface of the lobe, FNA suggesting high
grade malignancy, presence of node metastases or dis-
tant metastases, enlargement of tumor size or node
metastases during follow up or multifocality), surgery is
recommended’’. Conservative follow up in ‘low risk
patients’ suggests that few nodules increase in size (6%)
and even fewer (1%-2%) develop lymph node metastas-
es during long-term follow up’.

In my view, the answer to the question posed in the
title is ‘yes’. Therefore, early detection and aggressive
treatment, with the accompanying risks of side effects
and loss of quality of life, should be balanced against
the risks of overlooking or postponing the diagnosis of
(mainly) papillary thyroid cancer if observation is pre-

metastaza u limfnim ¢vorovima ili udaljenim metasta-
ma. Pri autopsiji se latentni karcinom otkrije u 5,6% do
35,6% slucajeva, uz porast pojavnosti s rastom broja pa-
tohistoloskih rezova, $to vrijedi i za slucajan nalaz pri
ultrazvuku’. Medutim, ¢injenica da je papilarni mikro-
karcinom oko 1000 puta ¢eséa pojava (oko 3,5%) nego
manifestni papilarni karcinom (2-12/100.000 Zena)” uka-
zuje na to da papilarni mikrokarcinom, slucajno otkri-
ven pri ultrazvuku, rijetko postaje manifestan. Iz ovoga
proizlazi da porast incidencije raka Stitnja¢e u nekim
zemljama ne rezultira porastom mortaliteta te da se moze
pripisati papilarnom mikrokarcinomu koji rijetko ugro-
7ava bolesnika. Medutim, multifokalnost i metastaze u
limfnim ¢vorovima su pronadene u 46% odnosno 14%
sluCajeva pri autopsiji latentnog pailarnog karcinoma
promjera od 0,5 do 10 mm. Podaci iz studija patohisto-
loskih uzoraka papilarnog karcinoma su jako sli¢ni’. Ti
podaci govore u prilog tome da bi se svi bolesnici s
papilarnim mikrokarcinomom i veéina s nodularnom stru-
mom ipak trebali operacijski lijeciti.

Je i moguée pronadi izlaz iz ove proturjeCnosti?
Mnogo toga ovisi o interpretaciji i posljedicama prirod-
nog tijeka papilarnog mikrokarcinoma. Nije sigurno moze
li se iz prisutnosti multifokalnosti i metastaza u limf-
nim ¢vorovima predvidjeti daljnji razvoj bolesti. U ovom
trenutku postoji konsenzus o tome da se bolesnici s in-
cidentalno pronadenim mikropapilarnim karcinomom pri
operaciji $titnjace zbog benigne bolesti samo prate te
da se ne operiraju. Medutim, nije moguce odrediti pro-
gnozu u individualnog bolesnika u vrijeme postavljanja
dijagnoze. Moze se birati izmedu operacije i praéenja.
Operacija se preporuca u slucaju kad su prisutne nepo-
voljne znacajke tumora (npr. lokacija tumora uz povratni
laringealni Zivac na dorsalnoj povrsini reznja Stitnjace,
citoloska punkcija koja govori u prilog visokog stupnja
maligniteta, rast tumora, multifokalnost ili metastaze u
lokalne limfne ¢vorova za vrijeme praéenja)’™. Podaci
dobiveni za vrijeme konzervativnog pradenja ,niskori-
zi¢nih“ bolesnika ukazuju na to da se samo manji broj
¢vorova (6%) povecava te da se u jo§ manjem broju ¢vo-
rova (1%-2%) razvijaju metastaze’.

Po mojem misljenju, odgovor na pitanje iz naslova je
»da“. Stoga bi trebalo posti¢i ravnotezu izmedu ranog
otkrivanja raka i agresivnog nacina lijeCenja, koji je po-
pracen moguéim komplikacijama i smanjenjem kvalitete
Zivota, te rizika od previda ili predugog odgadanja dija-
gnoze (uglavnom) papilarnog karcinoma Stitnjace u sluca-
ju da se u bolesnika provodi samo pracenje. U veéine
bolesnika s incidentalomom se takva odluka ne moze
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ferred. At present such a choice cannot be based on ev-
idence in the vast majority of patients with thyroid inci-
dentaloma. The cost — economically and psychosocially
— of observation, including regular imaging and rebiop-
sy, may well outweigh the risk of total/near total thy-
roidectomy, but is non-clarified.

Finally, it should be remembered that, independent
of any consensus or of how meticulously data are ob-
tained, results and conclusions from one study may not
necessarily apply to another population due to, e.g., dif-
ferences in referral pattern, patient selection, method-
ology of investigations, patient preference and local tra-
dition, as well as epidemiology due to differences in the
ctiology based on variation in the genetic background
and environmental factors, such as iodine intake.
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WHO CLASSIFICATION OF DIFFERENTIATED THYROID
CARCINOMA - RECOMMENDATIONS AND CRITERIA FOR
HISTOPATHOLOGICAL DIAGNOSIS

SZO KLASIFIKACIJA DIFERENCIRANIH KARCINOMA STITNJACE -
SMJERNICE I KRITERIJI PATOHISTOLOSKE DIJAGNOSTIKE

Hrvoje Cupié¢, Majda Vugié

Ljudevit Jurak Department of Pathology, Sestre milosrdnice University Hospital, Zagreb, Croatia
Klinicki zavod za patologiju “Ljudevit Jurak”, Klini¢ka bolnica Sestre milosrdnice, Zagreb

The expected aim of any histological classification
of tumors is to define entities that can have not only
diagnostic but also prognostic, therapeutic and biologi-
cal relevance. Nevertheless, it is usually a compromise,
sometimes producing controversies, between “lumpers”
and “splitters”, and can differ in the emphasis that they
lay on features of diagnostic importance, histogenesis,
or epidemiological usefulness. It is unreasonable to ex-
pect that the classification of thyroid tumors is an ex-
ception.

The first World Health Organization (WHO) Histo-
logical Classification of Thyroid Tumors was elaborated
by the International Committee of Thyroid Pathologists
working between 1964 and 1972, and was published in
1974. Due to changes in our understanding of several
areas of thyroid pathology since that time, a revised clas-
sification was announced in 1988. The major differenc-
es in this revision were removal of the subtypes of un-
differentiated (anaplastic) carcinoma, including small
cell carcinoma; deletion of squamous cell carcinoma as
a major tumor type; revision of the nonepithelial and
miscellaneous tumors; and addition of malignant lym-
phoma as a major separate entity. Also, one of the most
significant changes was that the term papillary micro-
carcinoma replaced the previously used term occult pap-
illary carcinoma.

The third WHO Histological Classification of Thy-
roid Tumors was published in 2004, giving us a recent
frame and some new directions and recommendations
for both clinicians and pathologists. The previously used
frame with 7 major categories (1) epithelial tumors, 2)
nonepithelial tumors, 3) malignant lymphomas, 4) mis-
cellaneous tumors, 5) secondary tumors, 6) unclassified

Ocekivani cilj bilo koje histoloske klasifikacije tu-
mora je definiranje entiteta koji nemaju samo dijagno-
sticku, nego 1 prognosticku, terapijsku i biolosku primje-
njivost. Usprkos tome rezultat je ¢esto kompromis, po-
nekad s proturje¢nostima nastalim zbog sazimanja, ili
opseznog dijeljenja. Razlike su Cesto posljedica i nagla-
ska koji moze biti dan vise na dijagnosti¢ku vaznost, his-
togenezu ili epidemiolosku iskoristivost te je nerazum-
no ocekivati da je klasifikacija tumora $titne zlijezde iz-
nimka.

Prva histoloska klasifikacija tumora Stitnjace Svjet-
ske zdravstvene organizacije (SZO) rezultat je djelovanja
Medunarodnog odbora endokrinih patologa izmedu 1964.
i 1972. godine, a objavljena je 1974. godine. S obzirom
na promjene i napredak u razumijevanju patologije Stit-
njace revidirana klasifikacija je objavljena 1988. godine.
Glavne razlike sastojale su se u izbacivanju podtipova
nediferenciranog (anaplasti¢nog) karcinoma, ukljucujuéi
karcinom malih stanica, izostavljanju karcinoma plocastih
stanica kao jednog od glavnih tumorskih tipova, revizije
neepitelijalnih i rijetkih tumora te uvr§tavanju limfoma
kao zasebne odvojene glavne kategorije. Takoder je jed-
na od najznacajnijh promjena bila i uvodenje pojma papi-
larnog mikrokarcinoma koji je zamijenio pojam okult-
nog papilarnog karcinoma.

Treca histoloska klasifikacija tumora Stitnja¢e SZO
objavljena je 2004. godine, dajudi najnoviji okvir, smjer-
nice 1 preporuke kako za klinicare tako i za patologe.
Prethodno primijenjen okvir od 7 glavnih kategorija (1.
epitelijalni tumori, 2. neepitelijalni tumori, 3. maligni
limfomi, 4. rijetki tumori, 5. sekundarni tumori, 6. ne-
klasificirani tumori, 7. tumorima sli¢ne lezije) napusten
je 1 zamijenjen okvirom satavljenim od 3 glavne kate-
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tumors, and 7) tumor-like lesions) is now abandoned and
replaced with a frame composed of 3 major categories (1)
thyroid carcinomas, 2) thyroid adenoma and related tu-
mors, and 3) other thyroid tumors). The separation of
malignant tumors of differentiated follicular cells based
on morphology and clinical features into papillary or fol-
licular carcinomas, regarding tumors with minor papillary
component as papillary, has been continued and is strongly
supported by molecular studies showing the involvement
of distinct genes in these groups, with minor overlapping.
The most important variants of papillary carcinoma are
the follicular variant, the diffuse sclerosing variant, the
tall cell variant and the columnar cell variant. The oblig-
atory presence of the nuclei with features of the conven-
tional papillary carcinoma is required for the diagnosis of
the oncocytic variant of papillary carcinoma.

As in previous editions of WHO classification, the
follicular carcinomas have been defined as invasive ne-
oplasms of follicular cells that lack the typical nuclear
features of papillary thyroid carcinoma (PTC) and have
been divided into two major categories. According to the
degree of invasiveness, minimally invasive follicular car-
cinomas have limited capsular and/or vascular invasion.
Widely invasive follicular carcinomas show prominent
infiltration of adjacent thyroid tissue and/or blood ves-
sels. Capsular invasion is defined by tumor penetration
through the tumor capsule unassociated with the site of
the previous fine needle aspiration biopsy. Vascular in-
vasion is defined by the presence of intravascular tumor
cells, either covered by the endothelium or associated
with thrombus, affecting vessels within or beyond the
tumor capsule. Although inclusion of the oncocytic tu-
mors into follicular tumors is not widely accepted, these
tumors are categorized as a variant of follicular carcino-
ma defined as malignant neoplasms of follicular cell or-
igin composed exclusively or predominantly (>75%) of
oncocytic cells.

The TNM system is endorsed by the International
Union Against Cancer (UICC) and the American Joint
Commission on Cancer (AJCC). The recent TNM revi-
sion defines T'1 tumors as primary tumors of 2 ¢cm or
less instead of previously defined T'1 tumors as primary
tumors of 1 cm or less in greatest dimension, so that it
is no longer equal with the pathological definition of
microcarcinoma. Also, T'3 tumors are defined as a tu-
mors >4 c¢m in greatest dimension or any tumor with
minimal extrathyroid extension, while in older classifi-
cation they are defined as tumors >4 cm, without any
extrathyroid extension.

gorije (1. karcinomi $titnjace, 2. adenom i s njim poveza-
ni tumori Stitnjace, 3. drugi tumori Stitnjace). Podjela
zlocudnih tumora podrijetlom od diferenciranih foliku-
larnih stanica, zasnovana na morfologiji i klini¢kim znacaj-
kama, na papilarne i folikularne karcinome, svrstavajuci
tumore s minornom papilarnom komponentom u papilarne
karcinome, nastavljena je i dalje, dobivsi znacajnu pot-
poru u molekularnim istrazivanjima koja su dokazala ulogu
razli¢itih gena u ovim skupinama s minimalnim medusob-
nim preklapanjem. Najznacajniji podtipovi papilarnog
karcinoma su folikularni podtip, difuzno sklerozirajuéi
podtip, podtip visokih stanica te podtip cilindri¢nih sta-
nica. Obvezatna prisutnost klasi¢nih nuklearnih kriterija
konvencionalnog papilarnog karcinoma potrebna je za di-
jagnozu onkocitnog podtipa papilarnog karcinoma.

Kao 1 u prethodnim izdanjima SZO Kklasifikacije, fo-
likularni karcinomi su definirani kao invazivne neoplaz-
me podrijetlom od folikularnih stanica s izostankom ti-
pi¢nih nuklearnih obiljeZja papilarnog karcinoma $titne
zlijezde (PTC), a podijeljeni su u dvije glavne kategor-
jje. S obzirom na stupanj invazivnosti minimalno invaziv-
ni folikularni karcinomi pokazuju ograni¢enu kapsular-
nu i/ili krvozilnu invaziju. Opsezno invazivni folikularni
karcinomi pokazuju prominentnu infiltraciju okolnog
tkiva $titnjace i/ili krvnih zila. Kapsularna je invazija
definirana prodorom tumora kroz ¢itavu debljinu kap-
sule, a nije povezana s prethodnim mjestom citoloske
punkcije. Vaskularna je invazija definirana nalazom tu-
morskih stanica koje su pokrivene endotelom ili pove-
zane s trombom, u krvnim Zilama smjestenim u kapsuli
ili izvan nje. lako ulju¢ivanje onkocitnih tumora u
skupinu folikularnih nije Siroko prihvac¢eno, ovi tumori
su kategorizirani kao varijanta folikularnog karcinoma
definirana kao zlo¢udna neoplazma podrijetlom od foli-
kularnih stanica, gradena u potpunosti ili pretezito
(>75%) od onkocitnih stanica.

"TNM sustav je odobrila Medunarrodna unija za bor-
bu protiv karcinoma (UICC) i Ameri¢ka zdruzena komi-
sija za karcinome (AJCC). Novi, revidirani TNM sustav
definira T1 tumore kao primarne tumore najveéeg
promjera do 2 cm, za razliku od prethodne definicije gdje
su'T'1 tumori bili definirani kao primarni tumori promjera
do 1cm. Na taj naCin sadasnja T1 kategorija nije vise
istovrsna s patologijskom definicijom mikrokarcinoma
stitne zlijezde. Isto tako T3 tumori su definirani kao
tumori >4 c¢cm u najveem promjeru ili tumori bilo koje
veli¢ine s minimalnom ekstratiroidnom prosirenoscu,
dok su u starom TNM sustavu 'T'3 tumori bili definirani
kao tumori >4 cm bez ekstratiroidne proSirenosti.
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The variety of tumor types derived from the follicu-
lar cell, mainly classified into papillary, follicular and
possibly oncocytic types, provide major opportunity for
genotype-phenotype correlations. Pathways that are in-
volved in tumorigenesis seem to be distinct. Molecular
genetic studies suggest that different subpathways are
involved even in individual tumor types and that they
could correlate with variations in morphology. Recent
advances in genotype-phenotype correlation could be
essential for understanding of endocrine carcinogenesis
and may lead to better methods of diagnosis, avoiding
unnecessary aggressive treatment for tumors that are
likely to follow a benign course, and inadequate therapy
for others anticipated to display aggressive behavior.

Raznolikost histoloskih tipova tumora s osnovnom
podjelom na papilarni, folikularni i moguéi onkocitni tip
osigurava glavne moguénosti za genotipsko-fenotipsku
korelaciju. Slijed dogadaja uklju¢enih u tumorogenezu
¢ini se nedvojbenim. Molekularno geneticke studije
smatraju da su razli¢iti putovi ukljueni ¢ak u varijante
istog tumorskog tipa i da mogu korelirati s varijacijama
u morfologiji.

Novija istrazivanja u genotipsko-fenotipskoj korela-
ciji mogu biti osnova za razumijevanje karcinogeneze u
endokrinim Zlijezdama, $to moze voditi ka boljoj dija-
gnostici ¢ime bi se mogla izbjeéi nepotrebna agresivna
terapija kod tumora s o¢ekivanim dobro¢udnim tijekom,
kao i neodgovarajuca terapija tumora s o¢ekivanim agre-
sivnim ponasanjem.

TNM CLASSIFICATION AND OTHER THYROID CANCER
PROGNOSTIC SYSTEMS

TNM KLASIFIKACIJA 1 DRUGI PROVGNOSTI(V]KI SUSTAVI RAKA
STITNJACE

Ivan Mihaljevié, Juraj Smoje, Ivan Karner, Nedeljko Topuzovié, Jasna Gardasani¢

Department of Nuclear Medicine and Radiation Protection, Osijek University Hospital, Osijek, Croatia
Odjel za nuklearnu medicinu i zaStitu od zra¢enja, Klini¢ka bolnica Osijek, Osijek

Introduction

Histopathologic classification of the basic types of
thyroid carcinoma (papillary, follicular, medullary and an-
aplastic) has proved to be the most important prognos-
tic factor, which influences general survival, the length
of remission and relapses, and metastasis occurrence'.
"Tumor size, extension, differentiation, presence of me-
tastases and method of carcinoma treatment are impor-
tant prognostic factors. Age is also a very important prog-
nostic factor. Old age is followed by lower relative sur-
vival in all histologic types. The differentiated thyroid
carcinoma prognosis is better in patients under age 40
and in cases where carcinoma has not spread outside the
thyroid capsule or invaded blood vessels®. In cases of
follicular and papillary carcinoma, the prognosis is de-
termined by the stage at diagnosis, age at the occurrence

Uvod

Patohistoloska klasifikacija osnovnih tipova karcino-
ma $titnjace (papilarni, folikularni, medularni i anapla-
sticni) pokazala se najvaznijim prognosti¢kim ¢imbe-
nikom koji utje¢e na opée prezivljenje, duljinu razdo-
blja remisije, te pojavu recidiva i metastaza'. Vazni pro-
gnosticki ¢imbenici su velicina, prosirenost, diferencira-
nost, pojava metastaza i nacin lije¢enja karcinoma. Dob
je takoder vrlo vazan prognostic¢ki ¢imbenik. Starija 7i-
votna dob pradena je nizim relativnim prezivljenjem kod
svih histoloskih tipova. Prognoza diferenciranog karci-
noma $titnjace bolja je u bolesnika mladih od 40 godina
i u slucajevima kada se karcinom nije prosirio izvan kap-
sule $titnjace ili invadirao krvne Zile?. Kod folikularnog i
papilarnog karcinoma prognoza je znatno vise odredena
stadijem tumora u vrijeme dijagnoze, dobi obolijevanja i
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and tumor differentiation rather than by the follicular
or papillary histology'. Age over 45, follicular histology,
primary tumor larger than 4 cm ('T2-3), extrathyroid
extension ('T4) and distant metastases are independ-
ent factors that increase the risk of death in patients
with differentiated thyroid carcinoma®. Generally, the
prognosis is much more favorable for women than for

men*.

TINM and other prognostic systems

Different scoring systems have been developed for
the prognosis of thyroid carcinoma. Some of them are
Tumor-Node-Metastasis (TNM) classification, prog-
nostic system of the European Organization for Research
and Treatment of Cancer (EORTC), Age—Metastases—
Extent-Size system (AMES), Grade-Age—Metastases—
Extent-Size system (GAMES), Age-Grade-Extent—
Size system (AGES), Metastases—Age—Completeness of
Resection-Invasion—Size system (MACIS), Age-Inva-
sion of blood vessels—Metastases system (AIM), the
Ohio State system for papillary or follicular carcinoma
(OSU), University of Chicago system for papillary car-
cinoma, National Thyroid Cancer Treatment clinical
system (NTCTCS), Noguchi thyroid clinic staging sys-
tem, University of Miinster staging system, University
of Alabama and MD Anderson staging system
(UAB&MDA), Cancer Institute of the Hospital of To-
kyo staging system (CIH), Ankara Oncology Training
and Research Hospital staging system, and others’. All
of them include histopathologic type of carcinoma as the
main component. Most of the staging systems refer only
to the papillary and follicular carcinoma (EORTC,
AMES, GAMES, OSU) or just to the papillary carcino-
ma (AGES, MACIS, University of Chicago), and include
tumor size (except EORTC), patient age (except for
University of Chicago and OSU), sex (EORTC and
AMES) and presence of lymph node metastases (Uni-
versity of Chicago, OSU, NTCTCS and TNM, depend-
ing on age). Extrathyroid extension and distant metas-
tases are considered in all of the scoring systems and
extent of the surgical resection performed only in the
MACIS system and 'TNM system with the application
of “R” category®. To avoid variation in the schemes of
the prognostic systems, the Union International Contre
Cancer (UICC) and American Joint Committee on Can-
cer (AJCC)7 have accepted the TNM staging system.
The differential capability of the existing systems was
compared in studies on a larger number of patients, and
none of the above mentioned systems showed clear ad-

diferencirano$¢u tumora nego folikularnom ili papilar-
nom histologijom'. Dob starija od 45 godina, folikularna
histologija, primarni tumor veéi od 4 cm (T2-3), Sirenje
izvan Stitnja¢e ('T'4) 1 udaljene metastaze neovisni su
nepovoljni ¢imbenici koji povecavaju rizik od smrti u
bolesnika s diferenciranim karcinomom $titnjace®. Opée-
nito, prognoza je znacajno povoljnija u Zena u odnosu na
muskarce*.

TINM i drugi prognosti¢ki sustavi

Za prognozu karcinoma Stitnjace razvijeni su razlici-
ti klini¢ki sustavi procjene (scoring): sustav stupnjeva-
nja (staging) tumor-cvor-metastaza (Tumor-Nodus-Meta-
stasis, TNM), prognosticki sustav Europske organizacije
za istrazivanje i lijeCenje karcinoma (European Organizi-
ration for Research on Treatment of Cancer, EORTC), sustav
dob-metastastaze-Sirenje-veliCina (Age-Metastases- Extent-
Size, AMES), sustav stadij-dob-metastaze-Sirenje-veli¢i-
na (Grade-Age-Metastases- Extent-Size, GAMES), sustav
dob-stadij-Sirenje-veli¢ina (Age-Grade- Extent-Size,
AGES), sustav metastaze-dob-potpunost resekcije, in-
vazija-veliCina (Metastases-Age-Completeness of Resection-
Invasion-Size, MACIS), sustav dob-invazija u krvne Zile-
metastaze (Age-Invasion to blood vessels-Metastases - AIM),
sustav drzave Ohio za papilarni ili folikularni karcinom
(The Ohio State system for papillary or follicular carcinoma,
OSU), sustav Sveucilis§ta u Chicagu za papilarni karci-
nom (Universitiy of Chicago system for papillary carcinoma),
sustav klini¢ko-patoloskog stupnjevanja Nacionalnog
zajedniCkog istrazivanja lije¢enja karcinoma S$titnjace
(National Thyroid Cancer Treatment, N'TCTCS), Noguchi
sustav (Noguchi thyroid clinic staging system), sustav
SveudiliSta u Munsteru (Universitiy of Miinster staging sys-
tem), sustav SveuciliSta u Alabami i M D Andersona (Uni-
versitiy of Alabama and M D Anderson staging system,
UAB&MDA), sustav Instituta za karcinom bolnice u
Tokyu (Cancer Institute Hospital in Tokyo staging system, CIH),
sustav Bolnice za onkolosko istrazivanje i usavr§avanje
u Ankari (Ankara Oncology Training and Research Hospital
staging system) i drugi®, a svi kao glavnu sastavnicu uk-
lju€uju patohistoloski tip karcinoma. Veéina sustava
procjene odnosi se samo na diferencirani papilarni i foli-
kularni karcinom (EORTC, AMES, GAMES, OSU) ili
samo na papilarni karcinom (AGES, MACIS, University
of Chicago), te ukljucuju veli¢inu tumora (osim
EORTC), dob bolesnika (osim University of Chicago i
OSU), spol (EORTC i AMES) i prisutnost metastaza u
limfnim ¢vorovima (University of Chicago, OSU,
NTCTCS i TNM ovisno o dobi). Ekstratireodno Sire-
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vantage over the TNM system?®, which is less complex
and easier to use. Therefore, TNM system is widely
accepted, recommended for reports, disease outcome
prognosis, and comparison of different methods of treat-
ment among groups of patients with similar cases of car-
cinoma and as a treatment guide for patients with thy-
roid carcinoma. However, up to this point, with all above
mentioned, a minority of studies refer to clinical data
based on this classification’.

Differences between the fifth and sixth edition of
TNM classification

In the latest, 6% edition of the UICC TNM classifi-
cation, published in 2002!°, new international standards
that describe and categorize the stages of carcinoma and
its progression have been set. On classifying differenti-
ated thyroid carcinoma, the 6™ edition of the TNM sys-
tem has especially altered the description of primary
tumor (T) and the extension to regional lymph nodes
(N), and differs from the 5™ edition published in
19971911, While the 5" edition classifies primary tumors
=1 c¢m in size as T'1, and tumors >1=4 cm in size as
T2, the 6™ edition defines tumors =2 c¢m in diameter
as T'1, and tumors >2=4 cm in size as T2 tumors'’. In
the 5% edition, tumors >4 c¢m in size without extrathy-
roid expansion are classified as T'3, and all tumors with
extrathyroid extension as T'4. In the 6" edition, tumors
>4 cm in diameter or all tumors with minimal extrathy-
roid extension are defined as T'3. T4 is divided into T4a
(tumor with expansion outside the thyroid capsule and
with invasion of the subcutaneous soft tissue, larynx,
trachea, esophagus or recurrent nerve) and T4b (tumor
which invades prevertebral fascia and mediastinal blood
vessels, or spans to the carotid artery). The N system
has also been modified. While the 5" edition classifies
a metastasis to the unilateral cervical lymph nodes as
N1a, the 6 edition defines N1a as a metastasis only to
group VI lymph nodes (pretracheal, paratracheal and
prelaryngeal). In the group of tumor stages, all stages of
thyroid carcinoma have been modified. In the begin-
ning, the “occult papillary carcinoma” was defined as a
tumor up to 1.5 cm in diameter. Later on, based on the
WHO definition and T'1 stage from the 5" edition of
the TNM classification it was replaced by the term “pap-
illary microcarcinoma” of up to 1.0 cm in diameter®. Ac-
cording to research in different countries, the incidence
of clinically manifested papillary carcinoma is in dispro-
portion with the prevalence of microcarcinoma, which
supports the hypothesis that papillary microcarcinoma

nje i udaljene metastaze analiziraju se u svim sustavima
procjenjivanja, a opseg ucinjene kirurske resekcije samo
u sustavu MACIS i sustavu TNM primjenom kategorije
“R”. Kako bi se izbjegle razlike u shemama progno-
stiCkih sustava, Medunarodno udruzenje za karcinom
(Union International Contre Cancer,UICC) 1 Americ¢ki udru-
zeni odbor za karcinom (American Joint Committee on Can-
cer, AJCQC)7 prihvatili su sustav stupnjevanja TNM. Stu-
dijama na ve¢im skupinama bolesnika usporedena je ra-
zlikovna sposobnost postojeéih sustava i niti jedan od
navedenih nije pokazao jasnu prednost u odnosu na su-
stav TNM? koji je manje sloZen i laksi za primjenu. Sto-
ga je sustav TNM S$iroko prihvaéen, preporuéen za iz-
vjescéa, prognozu ishoda bolesti, usporedbu razlicitih naci-
na lije¢enja izmedu skupina sli¢nih slucajeva karcinoma
i kao vodic lijecenja za bolesnike s karcinomom $titnjace.
Medutim, do danas i uz navedeno tek manji broj studija
sadrzava klinicke podatke temeljene na ovoj klasifika-
ciji’.

Razlike izmedu S. i 6. izdanja TNM Kklasifikacije

U posljednjem 6. izdanju TNM Kklasifikacije UICC,
objavljenom 2002. godine'’, postavljeni su novi medu-
narodni standardi koji opisuju 1 kategoriziraju stadije kar-
cinoma 1 njegovu progresiju. U klasificiranju diferen-
ciranih karcinoma $titnjace 6. izdanje sustava TNM iz-
mijenilo je narodito opis primarnog tumora (T) i Sirenje
u regionalne limfne ¢vorove (N), te se razlikuje od 5.
izdanja objavljenog 1997. godine'™!". Dok 5. izdanje u
'T1 klasificira primarne tumore veli¢ine ?1 ¢cm, a u T2
tumore >174 cm, 6. izdanje kao T1 definira tumore
promjera ?2 ¢cm, a kao T2 tumore >2=4 cm'. U 5. izda-
nju u T'3 Klasificira se tumor veli¢ine >4 cm, bez ek-
stratircodnog Sirenja, a u T4 klasificiraju se svi tumori s
ekstratireodnim Sirenjem. U 6. izdanju kao T3 definira
se tumor promjera >4 cm ili svi tumori s minimalnim
ekstratirecodnim Sirenjem. T4 podijeljen je na T4a (tu-
mor sa $irenjem izvan kapsule Stitnjace i s invazijom sub-
kutanog mekog tkiva, larinksa, traheje, ezofagusa ili ner-
vusa rekurensa) i T4b (tumor koji invadira prijeverte-
bralnu fasciju, medijastinalne krvne zile ili obuhvaca
arteriju karotis). Takoder je modificiran i sustav N. Dok
5.1izdanje klasificira metastaze u unilateralne cervikalne
limfne ¢vorove kao Nla, 6. izdanje definira Nla kao
metastaze samo u VI. skupini limfnih ¢vorova (predtra-
healni, paratrahealni i predlaringealni). U skupini sta-
dija tumora modificirani su svi stadiji karcinoma $tit-
njace. U pocetku se “okultni” papilarni karcinom defi-
nirao kao tumor promjera do 1.5 cm, a kasnije, prema
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is a separate clinical entity with a very low rate of mor-
bidity and mortality*'?. Therefore, the new TNM sys-
tem of the UICC for differentiated thyroid carcinoma
simplifies and summarizes the categorization of tumors
=2 cmin size, including microcarcinomas, which results
in an increase in group T'1 due to the larger tumor size
(up to 2 cm instead of 1 cm in the earlier edition). Thus,
the survival without relapse in the new T1 classified
differentiated thyroid carcinoma is slightly lower in re-
lation to the older T'1 cases'. In recent studies, the ef-
fects of the 6" edition TNM classification usage for dif-
ferentiated thyroid carcinoma are evaluated in retrospec-
tive and survival rates without relapse and they are com-
pared to the earlier, 5" edition, so the extension of T'1
group to papillary carcinoma of up to 2 cm in size is con-
sidered unjustified'. The clinical staging system of
medullary carcinoma (AJCC) compares survival rate to
the size of primary tumor, metastasis to lymph nodes
and distant metastasis. The best prognosis is in patients
whose carcinoma is detected with provocative screen-
ing before the palpable tumor appears®. There is no gen-
erally accepted staging system for anaplastic (non-dif-
ferentiated) carcinoma. Therefore, independently of T
(or N or M) category, every anaplastic carcinoma is clas-
sified as tumor stage [V.
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definiciji SZO i stadiju T1 5. izdanja TNM klasifikaci-
je, zamijenjen je terminom papilarnog mikrokarcinoma
promjera do 1.0 ecm*. Prema istrazivanjima u razli¢itim
zemljama, incidencija klini¢ki izrazenog papilarnog kar-
cinoma nije u srazmjeru s prevalencijom mikrokarcino-
ma, $to podupire hipotezu da je papilarni mikrokarci-
nom poseban klinicki entitet s vrlo niskim pobolom i
smrtnoséu*'?. Dakle, novi sustav TNM UICC kod dife-
renciranih karcinoma Stitnjace pojednostavljuje i sazima
kategorizaciju tumora =2 cm, ukljué¢ujuéi mikrokarci-
nome, §to rezultira porastom skupine T1zbog vece
veli¢ine tumora (do 2 cm umjesto do 1cm u ranijem
izdanju). Zbog navedenog, prezivljenje bez recidiva u
novim diferenciranim karcinomima $titnjace klasificira-
nim kao T'1 blaze je snizeno u odnosu na starije sluca-
jeve T13. U novijim studijama retrospektivno se eva-
luiraju udinci primjene 6. izdanja TNM klasifikacije na
diferencirane karcinome Stitnjace 1 usporeduje stopa
prezivljenja bez recidiva s ranijim 5. izdanjem, te se
smatra neopravdanim Sirenje skupine T'1 na papilarni
karcinom veli¢ine do 2 cm™. Klinicki sustav stupnjevanja
medularnog karcinoma (AJCC) usporeduje prezivljenje
s veli¢inom primarnog tumora, metastazama u limfnim
¢vorovima i udaljenim metastazama. Najbolju prognozu
imaju bolesnici u kojih je karcinom ustanovljen provokac-
ijskim pretrazivanjem (screening) prije pojave palpabil-
nog tumora®. Kod anaplasti¢nog (nediferenciranog) kar-
cinoma ne postoji opéenito prihvaéen sustav stupnjevan-
ja, pa se neovisno o kategoriji T (ili N ili M) svaki ana-
plasti¢ni karcinom svrstava u IV. stadij tumora.
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PROGNOSTIC FACTORS OF PAPILLARY AND FOLLICULAR
THYROID CARCINOMA

PROGNOSTICKA OBILJEZJA PAPILARNOG I FOLIKULARNOG
KARCINOMA STITNJACE

Ante Punda

Department of Nuclear Medicine, Split University Hospital Center, Split, Croatia
Odjel za nuklearnu medicinu, Klini¢ki bolnicki centar Split, Split

Papillary carcinoma

Papillary carcinoma is the most common type of thy-
roid malignancy, with a fourfold female predominance.
Middle aged people aged 40-50 are most frequently in-
volved. Extrathyroid extension into the soft tissue of the
neck is found in about one fourth of cases. Involvement
of cervical lymph nodes is very common and may be the
first manifestation of the disease. Although rare, hema-
togenous metastases may involve the lungs and bones,
and only rarely the brain.

The overall outcome of patients with papillary car-
cinoma is good and not significantly different from that
of the general population. The following factors are re-
lated to prognosis: Age — nearly all deaths occur when
tumors manifest at an older age; Sex — females have
better prognosis than males; Extrathyroid extension is
proved to be a powerful predictor of poor prognosis;
Microscopic variants — papillary, especially microcarci-
noma, and follicular variants have better prognosis; Size
— larger tumors have worse prognosis; Multicentricity —
there are still many controversies, some authors state
that this factor has no influence on prognosis. The same

Papilarni karcinom

Papilarni karcinom je najudestaliji karcinom $titnjace.
U Zena je Cetiri puta ¢e$éi u odnosu na muskarce. Naj-
¢esce se javlja u srednjoj zivotnoj dobi, izmedu 40. i 50.
godine. éirenje izvan $titnjace u mekotkivne strukture
na vratu nade se u otprilike jedne Cetvrtine bolesnika.
Zahvacenost limfnih ¢vorova na vratu je ¢esta pojava i
moze biti prvi znak bolesti. Tako rjede, moguée su i1 he-
matogene metastaze u pluéima i kostima, dok su meta-
staze u mozgu rijetkost.

Prezivljenje bolesnika s papilarnim karcinomom je
dobro i ne odstupa bitno od sveopée populacije. Slijedeci
su ¢imbenici povezani s prognozom bolesti:

Dob — smrtni ishod bolesti uglavnom se dogada u
starijoj zivotnoj dobi;

Spol — Zene imaju bolju prognozu u odnosu na mu-
Skarce;

éirenjc izvan §titnjace je izrazito lo§ prognosticki
pokazatelj;

Mikroskopske varijante — papilarni, naroCito mi-
krokarcinom, i folikularni podtip imaju bolju prognozu;

Veli¢ina — ve¢i tumori imaju losiju prognozu;
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problem is present when the role of cervical node me-
tastases is evaluated; Distant metastases — worsen the
prognosis; Immunohistochemical characteristics associ-
ated with a more aggressive clinical course — up-regula-
tion of cyclin D1, down-regulation of p27, expression of
p53, nm23, EMA Leu-M1. A problem of using grade is
that the vast majority of institutions do not grade papil-
lary carcinomas; it is of little value, since most of them
have been well differentiated. Total surgical resection
of the thyroid — it is of special importance when extrath-
yroid expansion is present. There is a new TNM sys-
tem endorsed by International Union against Cancer and
American Joint Commission on Cancer, with a recent
change in the definition of T1.

"The principal clinical features that correlate with the
prognosis depend on risk group definition, and that was
the reason for many schemes proposed by different or-
ganizations and institutions, such as EORTC, AMES,
AGES and MACIS. All of these are in use, however, in
combination with immunohistochemistry data.

Follicular carcinoma

Follicular carcinoma is less frequent and accounts
for 10%-15% of thyroid malignances. It is more common
in women and tends to occur in patients in the fifth
decade of life. It rarely occurs in children. It is often
larger than papillary carcinoma, “cold” on scintigraphy
scan. Tumor is often solid with a fleshy cut surface. The
pattern of growth resembles that of an adenoma. Dis-
tant metastases are reported in up to 20% of patients at
presentation with lung and bone as common sites. Re-
gional lymph node metastases are uncommon.

Depending on the degree of invasiveness, follicular
carcinoma is divided into the minimally invasive and
widely invasive forms. Minimally invasive — the diag-
nosis of malignancy depends entirely on the demonstra-
tion of blood vessels and/or capsular invasion. The blood
vessel invasion is almost never evident on gross exami-
nation. The vessel should be of venous caliber, located
within the capsule. Interruption of the capsule must be
full thickness to be qualified as capsular invasion. Widely
invasive — it is a high risk counterpart of the minimally
invasive subtype. They show widespread infiltration of
blood vessels and/or adjacent thyroid tissue. Many of
these tumors are poorly differentiated carcinomas at the
cytoarchitectural level. There are marked prognostic
differences that show invasion of the capsule only and
those that show vascular invasion, with or without cap-
sular invasion. Among those with vascular invasion, there

Multicentri¢nost — jo$ uvijek postoje brojne kontro-
verze. Pojedini autori drze kako ovaj ¢imbenik nema
utjecaja na prognozu bolesti. Isti se problem javlja kada
se procjenjuje utjecaj metastaza u limfne ¢vorove vrata;

Udaljene metastaze — pogorSavaju prognozu bolesti;

Imunohistokemijske znacajke povezane s agresivni-
jim klini¢kim ponaSanjem — jaca izrazajnost ciklina D1,
slabija izrazajnost p27, izrazajnost p53, nm23, EMA, Leu-
M1. Problem upotrebe gradusa je u tome $to vecina in-
stitucija ne graduira ovaj karcinom, jer nije od posebnog
znacenja posto su gotovo svi dobro diferencirani;

Totalna kiruska ablacija $titnjace — narocito je vazna
kada postoji Sirenje izvan Stitnjace. U upotrebi je novi
"TNM sustav $to su ga sastavili International Union
Against Cancer 1 American Joint Commission on Can-
cer, sa zadnjom promjenom za T'1 tumor.

Osnovna klini¢ka obiljezja koja koreliraju s progno-
zom ovise o definiranju rizi¢nih skupina, pa je to bio ra-
zlog $to su mnoge organizacije 1 klinike predlagale svoje
sheme kao $to su EORTC, AMES, AGES, MACIS. Sve
su one u uporabi, ali u kombinaciji s rezultatima imuno-
histokemijskih analiza.

Folikularni karcinom

Folikularni karcinom se javlja rjede i ¢ini 10%-15%
karcinoma $titnjace. Cesdi je u zena 1 ima tendenciju
pojavljivanja u petom desetljecu Zivota. Rijetko se javlja
u djece. Uglavnom je veéi od papilarnog karcinoma, scin-
tigrafski “hladan”. Tumor je solidan, mesnate povrsine.
Nacinom rasta podsjec¢a naadenom. Udaljene metastaze
su prisutne kod otprilike 20% bolesnika ve¢ prilikom
dijagnosticiranja bolesti, a uobic¢ajena mjesta su pluca i
kosti. Metastaze u regionalne limfne ¢vorove su rijetke.
Ovisno o stupnju invazije, folikularni karcinom dijeli se
na minimalno i opsezno invazivni. Minimalno invazivni
— dijagnoza maligniteta ovisi isklju¢ivo o dokazivanju
invaziije u krvne Zile i/ili invaziji ¢ahure. Invazija u krvne
zile obi¢no nije makroskopski vidljiva. Zile trebaju biti
venskog tipa te smjestene u ¢ahuri. Da bi se nesto okva-
lificiralo kao invazija ¢ahure, ona mora biti u potpunosti
probijena. Opsezno invazivni — to je visoko rizi¢na vari-
janta, suprotna od minimalno invazivnog tipa. Pokazuje
obilnu infiltraciju u krvne Zile i/ili okolno tkivo $titnjace.
Mnogi od ovih tumora su na stani¢no arhitektonskoj razi-
ni slabo diferencirani. Postoji izrazita razlika u prognozi
onih koji pokazuju invaziju samo kapsule i onih koji ima-
ju vaskularnu invaziju s invazijom cahure ili bez nje.
Medu onima s vaskularnom invazijom prognoza je ra-
zli¢ita i ovisi o broju krvnih Zila koje su zahvacene: s

32 Acta Clin Croat, Vol. 46, Suppl. 2, pp. 1-168, 2007, Zagreb, October 2007

15. 10. 07, 15:08



‘ Prelom clanaka.p65 33 $

*

First Congress of Croatian Thyroid Society — Thyroid cancer
Prvi kongres Hrvatskog drustva za Stitnjacu — Rak Stitnjace

is a prognostic difference depending on the number of
vessels involved: with limited vascular invasion <4 ves-
sels, and with extensive vascular invasion >4 vessels
involved.

A genetic abnormality recently detected in the sub-
set of follicular carcinomas is the translocation resulting
in the PAX8-PPAR gammal fusion. It is suggested that
this rearrangement tends to have vascular invasion and
solid histology.

Risk group analysis indicated age greater than 45,
local extension, tumor greater than 4 cm, oncocytic tu-
mor type and distant metastases to have a significant
role in the prognosis.

ogranicenom vaskularnom invazijom <4 krvne Zile; s
obilnom vaskularnom invazijom >4 krvne Zile.

Nedavno su otkrivene genetske abnormalnosti po-
vezane s folikularnim karcinomom i ta translokacija ti-
picno formira PAX8-PPAR gammal. Sugerira se da kar-
cinomi s ovom preraspodjelom gena imaju vaskularnu
invaziju i solidnu histolosku sliku.

Analiza rizi¢nih skupina potvrdila je dob veéu od 45
godina, Sirenje izvan Stitnjace, tumor veci od 4 cm, onko-
citni podtip i udaljene metastaze kao loSe prognosticke
¢imbenike.

NOVEL APPROACHES AND STRATEGIES IN THE DIAGNOSIS
OF THYROID CANCER

NOVI PRISTUPI U DIJAGNOSTICI RAKA STITNJACE

Aldo Pinchera, Paolo Passannanti, Rossella Elisei

Department of Endocrinology, University of Pisa, Pisa, Italy
Odjel za endokrinologiju Sveudilista u Pisi, Pisa, Italija

Clinical palpable thyroid nodules are frequent in
adult population, especially in countries affected by
moderate or severe iodine deficiency. Neck ultrasound
(US) is able to detect subclinical thyroid nodules in-
creasing their frequency up to 50% in those older than
60. Most thyroid nodules are benign lesions. However,
a wide variation is observed between clinical and surgi-
cal series: about 5% of clinical thyroid nodules are can-
cer, but in surgical series the incidence may vary be-
tween 8% and 20%.

In many European countries, where a state of mod-
erate iodine deficiency is still present, non-selection of
clinical thyroid nodules would expose an enormous
number of people to surgical treatment annually. Con-
sidering that only a small proportion of the great number
of such nodules would eventually prove to be a thyroid
carcinoma, surgical complications would be compound-
ed by an unacceptably high financial cost. Therefore,
thyroid nodules must undergo strict selection based on
a rational diagnostic protocol devoted to distinguishing
between a benign and a malignant lesion.

Klinicki palpabilni ¢vorovi Stitnjace su Cesti u odrasloj
populaciji, a osobito u zemljama s umjerenom ili teSkom
jodnom deficijencijom. Ultrazvukom vrata je moguce
otkriti supklinicke ¢vorove Stitnjace, Sto poveéava njiho-
vu ucestalost sve do 50% u osoba starijih od 60 godina.

Vecdina ¢vorova Stitnjace su benigni. Ipak, Sirok stu-
panj varijacije je uoCen izmedu klinickih istrazivanja i
operacijski odstranjenih ¢vorova: u klini¢kim istraziva-
njima oko 5% ¢vorova $titnjace su karcinomi, dok je in-
cidencija karcinoma Stitnjace kod operacijski odstra-
njenih ¢vorova izmedu 8% i 20%.

U mnogim europskim zemljama gdje jos uvijek postoji
umjerena jodna deficijencija, nepostojanje odabira palpa-
bilnih ¢vorova za operacijski zahvat dovelo bi do iznimno
velikog broja operacija Stitnjace svake godine. Uzevsi u obzir
mali udio karcinoma koji bi se otkrili u tako velikom broju
¢vorova, komplikacije kirurskog lije¢enja bi uzrokovale ne-
prihvatljivo visok financijski izdatak. Zbog toga je potreban
strog odabir ¢vorova Stitnjace, utemeljen na racionalnim
dijagnostickim smjernicama koje omogucuju razlikovanje
benignih i malignih lezija.
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First of all, in the assessment of thyroid nodules clin-
ical evaluation is very important; as reported by recent
consensus, a firm or hard consistency is associated with
an increased risk of malignancy. However, this clinical
parameter is highly subjective and dependent on the
skill of the examiner. After the introduction of US in
the clinical management of thyroid illness, several stud-
ies have been performed to establish the ability of US
to differentiate benign from malignant lesions. Among
several US patterns, hypoechogenicity of the nodule,
spot microcalcifications and absence of a halo sign have
been reported to be useful in predicting thyroid malig-
nancy. However, the predictive value of US increases
only at the expense of its sensitivity, and malignancy is
predicted with high specificity by thyroid US only in
less than 20% of patients. This percentage can be im-
proved when multiple suspicious patterns are simulta-
neously present in a thyroid nodule.

Very recently US elastography, a newly developed
dynamic technique, has been developed. US elastogra-
phy provides an estimation of tissue stiffness by meas-
uring the degree of distortion under the application of
an external force. Interestingly, recent studies have
shown that US elastography may predict malignancy with
a high specificity and sensitivity (96% and 82%, respec-
tively). On the basis of these new data, US elastogra-
phy seems to have great potential as a new tool for the
diagnosis of thyroid cancer, especially in nodules with
indeterminate cytology, even though larger prospective
studies are needed to confirm preliminary observations.
On the other hand, conventional US maintains a pivotal
importance to define which nodules are suitable for the
US elastographic characterization, excluding nodules in
which the presence of calcified shell is revealed.

Fine needle aspiration cytology (FNAC) is one of
the most common and accurate methods in the primary
diagnosis of benign and malignant thyroid pathology.
However, this procedure may have some intrinsic limi-
tations related to inadequate sampling and overlapping
cytologic patterns between benign and malignant neo-
plasms. The differential diagnosis, among hyperplastic
adenomatous nodule, follicular adenomas, especially in
the follicular variant, and follicular carcinomas is some-
times difficult even for skillful cytologists, and may re-
quire histologic confirmation.

Thyroid cancers are known to overexpress a number
of genes, such as EGF-receptor, c-erb-2, IGF-1 p53,
dipeptidyl aminopeptidase IV, c-Met and CD44E. How-
ever, these genes are not adequate for diagnostic pur-

U obradi ¢vorova Stitnjace vrlo vaznu ulogu ima klini¢-
ka procjena; kao $to je prikazano u nedavno objavljenim
smjernicama, solidna ili tvrda konzistencija je udruzena
s povedanim rizikom maligniteta. Medutim, ovaj klinicki
parameter je dosta subjektivan te ovisi o vjestini ispiti-
vaca. Nakon uvodenja ultrazvuka u dijagnosticku obradu
bolesti Stitnjace provedeno je nekoliko studija kako bi
se utvrdila osjetljivost i specifi¢nost ultrazvuka u razli-
kovanju dobro¢udnih od zlo¢udnih lezija. Medu neko-
liko ultrazvucnih obiljezja, hipoechogenost ¢vora, toc¢kasti
mikrokalcifikati i izostanak znaka “halo”su se pokazali
korisnim obiljezjima u predvidanju maligniteta Stitnjace.
Ipak, prediktivna vrijednost ultrazvuka se povecava na
raCun osjetljivosti, a malignitet je moguce predvidjeti s
visokom specificno$¢u u manje od 20% bolesnika. Ovaj
postotak se moze poboljsati kada su visestruka sumnji-
va ultrazvucna obiljeZja istodobno prisutna u ¢voru Stit-
njace.

Nedavno je razvijena nova dinami¢na tehnika, ultra-
zvuéna elastografija. Ultrazvucna elastografija omoguca-
va procjenu krutosti tkiva mjerenjem stupnja ¢vrstoce
pod primjenom vanjske sile. Novije studije su pokazale
kako ultrazvucna elastografija moze predvidjeti malig-
nitet s visokom specifi¢noscu i osjetljivoséu (96% 1 82%).
Na temelju ovih podataka Cini se da ultrazvucna ela-
stografija ima velik potencijal kao nova metoda dijagno-
stike raka $titnjace, poglavito kod ¢vorova s neodredenom
citologijom, iako su $ire prospektivne studije potrebne
za potvdivanje preliminarnih opazanja. S druge strane,
konvencionalna ultrasonografija ostaje bitna za definira-
nje ¢vorova koji su prikladni za primjenu ultrazvuéne
elastografije iskljucujuci ¢vorove koji imaju kalcificiranu
cijelu povrsinu ¢vora.

Citoloska punkcija je jedna od najcescih i najtoénijih
metoda u primarnoj dijagnostici dobro¢udnih i zlo¢ud-
nih promjena $titnjace. Medutim, ova metoda moze ima-
ti neka ogranienja povezana s neprimjerenim uzorko-
vanjem i djelomi¢nim preklapanjem citoloskih uzoraka
izmedu dobro¢udnih i zlo¢udnih neoplazma. Diferenci-
jalna dijagnoza izmedu hiperplasti¢nog adenomatoznog
Cvora, folikularnih adenoma, osobito u folikularnoj vari-
janti, i folikularnih karcinoma katkada predstavlja pro-
blem i iskusnim citolozima, te postavljanje dijagnoze
moze zahtijevati histolosku potvrdu.

Za rak Stitnjace je poznato da pokazuje pojac¢anu ek-
spresiju odredenih gena, kao receptora za EGF (engl.
epidermal growth factor), c-erb-2, IGF-1, p53, dipeptidil
aminopeptidaze IV, c-Met 1 CD44E. Ovi geni nisu pogod-
ni za dijagnosti¢ku primjenu, jer njihova ekspresija nije
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poses because their expression is not restricted to can-
cer cells and not all tumors overexpress these markers.
In recent studies, two genes, oncofetal fibronectin
(onfFN) and Galectin-3 (Gale-3), have been proposed
as possible targets for the preoperative diagnosis of thy-
roid carcinomas. Recently it has been shown that in a
large series of thyroid neoplasms, the expression of
onfFN mRNA evaluated by reverse transcription-
polymerase chain reaction (RT-PCR) was significantly
increased in papillary and anaplastic carcinomas, com-
pared to normal thyroid tissue and follicular adenomas.
Gale-3 is localized predominantly in the cytoplasm, but
is also detected in the nucleus, on the cell surface and
in the extacellular environment. Increased expression
of Gale-3 is associated with 7z virro malignant progres-
sion. As for onfFN, Gale-3 is highly expressed in papil-
lary and follicular carcinomas, and at a variable level in
medullary carcinomas. Unfortunately, both Gale-3 and
onfFN are unable to clear cut between follicular adeno-
mas and carcinomas, which represents the most impor-
tant challenge for the FNAC. Because Gale-3 and onfFN
expression may be easily evaluated by immunochemis-
try, a potential role of these markers for the differential
diagnosis between benign and malignant follicular thy-
roid tumors is still under debate.

Recent studies have shown that activating point
mutations in BRAF oncogene are present in approximate-
ly 45% of PTCs. BRAF belongs to the RAF family of
serine/threonine kinases, which includes two otheriso-
forms, ARAF and CRAF (RAF-1). BRAF is located down-
stream of RAS and upstream of MAPK kinase in the clas-
sic MAPK cascade. The high prevalence combined with
the PTC specificity renders BRAF an attractive molec-
ular marker for PTC diagnosis. Furthermore, the specif-
icity (one selective codon) and the nature of the muta-
tion (a single nucleotide change) render PTC-associat-
ed BRAF mutations easily detectable from a technical
point of view. Larger and prospective studies will be
necessary to calculate the diagnostic utility of FNA
molecular analysis. Of course, the absence of BRAF
mutations will not exclude a malignant condition. None-
theless, a positive finding, especially in follicular neo-
plasms, can support decision making on the extent of
surgery, indicating the need for performing total thyroid-
ectomy rather than lobectomy.

ograni¢ena na stanice raka, a svi tumori takoder ne poka-
zuju pojacanu ekspresiju ovih biljega. U novijim studija-
ma su dva gena, onkofetalni fibronektin (onfFN) 1 Gale-
ktin-3 (Gale-3), predlozeni kao mogu¢i biljezi za prije-
operacijsku dijagnostiku karcinoma Stitnjace.

Nedavno je pokazano na velikim skupinama neoplaz-
ma §titnjace da je ekspresija mRNA za onfFN odredena
metodom lancane reakcije polimerazom nakon reverzne
transkripcije (RT-PCR) znacajno povisena kod papilarnih
i anaplasti¢nih karcinoma $titnjac¢e u usporedbi s nor-
malnim tkivom S$titnjace i folikularnim adenomima.
Galektin-3 je pretezito lokaliziran u citoplazmi, ali se
takoder mozZe naci i u jezgri, na povrsini stanice i u iz-
vanstani¢cnom prostoru. Pojacana ekspresija Gale-3 je
povezana s malignom progresijom 7z vifro. Kao i onfFN,
Gale-3 je jako eksprimiran u papilarnim i folikularnim
karcinomima, dok je u medularnih karcinoma zabiljeZena
razli¢ita razina ekspresije ovih gena. Nazalost, Gale-3 i
onfFN nisu u mogucénosti jasno razluciti folikularne ade-
nome od karcinoma, §to predstavlja najveéi izazov za ci-
tolosku punkciju. Bududéi da se ekspresija Gale-3 i onfFN
moze jednostavno odrediti imunokemijskim metodama,
potencijalna uloga ovih biljega u diferencijalnoj dijagno-
zi dobro¢udnih i zlocudnih folikularnih tumora $titnjace
je jos uvijek tema rasprave.

Nedavno objavljene studije su pokazale da su akti-
virajuée tockaste mutacije u BRAF onkogenu prisutne
u otprilike 45% papilarnih karcinoma $titnjace. BRAF
pripada RAF obitelji serin/treoninskih kinaza, kojoj ta-
koder pripadaju druge dvije izoforme, ARAF 1 CRAF
(RAF-1). BRAF je smjesten nizvodno od RAS i uzvodno
od MAPK kinaze u klasi¢cnoj MAPK kaskadi. Visoka
ucestalost u kombinaciji sa specifi¢noscu za papilarni
karcinom $titnjace ¢ini BRAF privla¢nim molekularnim
biljegom za dijagnozu papilarnog karcinoma $titnjace.
Nadalje, mutacije u BRAF genu povezane s papilarnim
karcinomom S§titnjace se tehnicki mogu jednostavno
otkriti zbog njihove specifi¢nosti (jedan selektivni ko-
don) 1 naravi mutacije (promjena u jednom nukleotidu).
Velike i prospektivne studije ¢e biti nuzne za procjenu
dijagnosticke korisnosti molekularne dijagnostike u ci-
toloskim uzorcima. Naravno, odsutnost BRAF mutacije
nece iskljuditi malignost. Svejedno, pozitivni nalaz,
posebno u folikularnim neoplazmama, moze pomodéi u
donos$enju odluke o opsegu operacijskog zahvata, uka-
zujudi na potrebu totalne tireoidektomije radije nego
lobektomije.
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ULTRASONOGRAPHY IN THYROID CANCER
ULTRAZVUCNA DIJAGNOSTIKA RAKA STITNJACE

Maja Franceschi, Sanja Roncevi¢

Department of Oncology and Nuclear Medicine, Sestre milosrdnice University Hospital, Zagreb, Croatia
Klinika za onkologiju i nuklearnu medicinu, Klinicka bolnica ,,Sestre milosrdnice®, Zagreb

Thyroid nodules are frequently detected. The prev-
alence in our adult population is about 50%. However,
only a small number of nodules can be detected by pal-
pation. When ultrasonography of the thyroid gland is
performed, numerous nodules are discovered. Impalpa-
ble thyroid nodules are also incidentally detected dur-
ing ultrasonography evaluation of other neck structures
like carotid arteries, parathyroid glands, lymph nodes,
etc. These nodules are called incidentalomas. The ma-
jority of thyroid nodules are benign, but in 5% addition-
al studies reveal carcinoma. The main diagnostic chal-
lenge is to reliably distinguish malignant from benign
nodules.

High resolution ultrasonography with transducers of
7 to 13 MHz is the method of choice for evaluating thy-
roid morphology. This sensitive method can detect cystic
lesions as small as 2 mm, and solid nodules of 3 mm. It
is not possible to differentiate malignant from benign
nodules by ultrasonography. However, there are certain
ultrasonographic features suggestive of either benign or
malignant nature of the lesion.

Malignancy is suggested by:

— Hypoechogenicity. About 90% of carcinomas are hy-
poechogenic. However, most benign nodules appear
also hypoechogenic relative to normal thyroid tissue.
Since there are many more benign than malignant
nodules, the majority of nodules with hypoechogenic-
ity are also benign.

— 'The presence of irregular margin.

— Nodule shape that is taller than wider.

— Microcalcifications - punctate, hyperechogenic foci
which represent calcium deposits. The presence of
microcalcifications has low sensitivity but high spe-
cificity in detection of malignant nodules.

— High intranodular flow on color and power Doppler.

— Increase in size over time.

— Invasion into surrounding structures, which is char-
acteristic of fast growing nodules.

— Metastases in neck lymph nodes.

Nodularna struma je ¢est nalaz u naSoj populaciji,
smatra se da oko 50% odraslih ljudi ima ¢vorove. Palpa-
cijom se otkrije samo manji broj ¢vorova, dok se ultra-
zvuénom pretragom Stitnjace registriraju i brojni nepal-
pabilni ¢vorovi. Ultrazvu¢nom dijagnostikom drugih
struktura vrata, npr. karotidnih arterija, parotidnih Zli-
jezda, limfnih ¢vorova kao usputni nalaz registriraju se
nepalpabilni ¢vorovi u Stitnjaci zvani incidentalomi. Vedi-
na ¢vorova u $titnjaci je dobro¢udna, dok se u oko 5%
daljnjim dijagnosti¢kim postupcima nade rak Stitnjace.
Kod ovako velike ucestalosti ¢vorova u opcoj populaciji
u¢inkovito razlikovanje zlo¢udnih od dobro¢udnih ¢vo-
rova predstavlja svakodnevni klinicki problem.

Ultrazvu¢na pretraga sondama visoke fekvencije od
7-13 MHz je metoda izbora za ispitivanje morfologije
Stitnjace. Ova osjetljiva metoda omogucuje otkrivanje
cisti¢nih tvorba u $titnja¢i promjera ve¢ od 2 mm i solid-
nih ¢vorova veli¢ine od 3 mm. Ultrazvukom nije moguée
pouzdano otkrivanje zlo¢udnih ¢vorova. Postoje, medu-
tim, odredene znacajke koje mogu upudivati na do-
bro¢udne ili zlo¢udne promjene.

Na maligne promjene upucuju:

— Hipoehogeni izgled ¢vora. Smatra se da su oko 90%
neoplazma hipoehogene. Mnogi dobro¢udni ¢vorovi
su, medutim, takoder hipoehogeni. Kako ima znat-
no vise dobro¢udnih od zlo¢udnih ¢vorova, veéina
hipoehogenih ¢vorova je dobro¢udna.

— Neravni rub ¢vora.

— Oblik ¢vora (visi nego $iri, znaci anteroposteriorni
promjer veci od tranzverzalnog).

— Mikrokalcifikati. To su sitni punktiformni hipereho-
geni odjeci koji predstavljaju depozite kalcija. Utvr-
deno je da nalaz mikrokalcifikata ima malu osjet-
ljivost, ali vrlo visoku specifi¢nost u otkrivanju zlocud-
nih ¢vorova.

— Pojacana unutarnja prokrvljenost ¢vora.

— Rast ¢vora tijekom ultrazvuénih kontrola.

— Invazija okolnih anatomskih struktura, koja se vida
vrlo rijetko, a znakovita je za zlo¢udne ¢vorove koji
vrlo brzo rastu.

— Metastatski promijenjeni limfni ¢vorovi vrata.
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When several of these features are present, there is
a greater chance that the nodule is malignant. It should
be noted, however, that multinodularity does not exclude
thyroid carcinoma. The probability of finding thyroid
carcinoma is the same in a thyroid with a solitary nodule
or multiple nodules. The size of the nodule is not indic-
ative of malignancy. Malignant nodules range from a few
mm to several cm in size. When nodules are found, ul-
trasonography-guided fine needle aspiration cytology
(FNAC) should be performed. If the nodule is less than
1 cmand there is no clinical suspicion of thyroid cancer,
FNAC is not recommended unless several ultrasono-
graphic characteristics suggestive of malignancy are
present. The reason for this is that nodular goiters are
very common, up to 50% of adults have one or more nod-
ules, whereas the number of thyroid carcinoma is about
6 to 8 per 100 000 individuals in countries with high
incidence. Nevertheless, at autopsy thyroid cancer is
detected in 4% to 36% of individuals, which means that
most of thyroid carcinomas are indolent throughout one’s
lifetime.

Ultrasonographic characteristics of malignant
tumors

Epithelial tumors
Differentiated tumors

— Papillary carcinoma occurs most frequently, and it
accounts for about 80% of all thyroid malignancies. On
ultrasonography, it is characterized by hypoechogenici-
ty, irregular margin and microcalcifications. Increased
nodular flow is visualized by color and power Doppler.
However, not all these features are always present.
Sometimes, hypoechogenicity is the only characteristic
of thyroid carcinoma. When papillary carcinoma is diag-
nosed, it is necessary to evaluate neck lymph nodes,
since this tumor spreads through the lymphatics. Mi-
crocalcifications in metastatic lymph nodes are often
present. Also, these regional metastases can undergo
cystic degeneration, which means that they become
partially or completely anechogenic. Sometimes, region-
al metastases are isoechogenic, with an appearance sim-
ilar to the thyroid gland.

— Follicular carcinoma is diagnosed in about 10% of pa-
tients. Most frequently, it is a solitary nodule in the thyroid. Usu-
ally it is a hypoechogenic nodule, but sometimes it is isoechogenic,
stmilar to the surrounding thyroid tissue. Ultrasonography can-
not reliably differentiate follicular adenoma from carcinoma.
Most often, FNAC will not rule out carcinoma either, so these

Vjerojatnost da ¢e ¢vor u Stitnjaci biti maligan je veéa
kada je prisutno vise navedenih znacajka. Prisutnost vise
¢vorova ne iskljucuje moguénost postojanja raka Stitnjace,
vjerojatnost je ista kod multiplih i solitarnih ¢vorova.
Veli¢ina ¢vora takoder ne utjeCe na moguénost postoja-
nja tumora, vjerojatnost malignosti jednaka je kod ¢vo-
rova od nekoliko mm kao i kod ¢vorova od nekoliko cm.
U slu¢aju nalaza ¢vorova potrebno je uciniti ciljanu punk-
ciju pod kontrolom ultrazvuka i citolosku analizu punk-
tata. Misljenja smo, medutim, kako ne treba punktirati
¢vorove manje od 1 cm osim ako ne postoji izrazita sum-
nja na maligne promjene, $to znaci da je istodobno pri-
sutno vise znakova koji ukazuju na malignost. Smatra
se, naime, da oko 50% ljudi ima ¢vorove u Stitnjaci, a
ucCestalost raka Stitnjace u zemljama s visokom inciden-
cijom je 6 do 8 na 100.000 ljudi. Na autopsiji se, me-
dutim, rak Stitnjace nalazi u 4%-36% obduciranih, $to
znaci da su velika vecina okultni tumori koji se ¢e ostati
indolentni tijekom Zivota.

Ultrazvuéne znacajke raka $titnjace
Epitelijalni tumori

Diferencirani

— Papilarni karcinom je naj¢eséi, nalazi se u oko 80%
bolesnika. Ultrazvuc¢no se prikazuje kao hipochogeni ¢vor
neravnih rubova unutar kojeg se nalaze karakteristi¢ni
sitni hiperehogeni odjeci koji odgovaraju punktiformnim
kalcifikatima, a na obojenom 1 power dopleru nalazi se
pojacana intranodularna prokrvljenost. Medutim, ne
nalaze se uvijek sve ove znacajke pa se papilarni karci-
nom ponekad prikazuje samo kao hipoehogeni ¢vor. S
obzirom na to da su limfni putovi glavni nacin Sirenja
ovog tumora, potrebno je uvijek pregledati limfne ¢vo-
rove vrata. Sitni kalcifikati ¢esto se nalaze 1 u metastski
promijenjenim limfnim ¢vorovima. Takoder, metastat-
ski promijenjeni limfni ¢vorovi mogu cisti¢no degeneri-
rati, znaci ultrazvucno su u cijelosti ili djelomice aneho-
geni, $to je znakovito gotovo iskljudivo za metastaze
papilarnog karcinoma. Ponekad se lokalne metastaze
mogu prikazati i izoehogeno, sli¢no tkivu Stitnjace.

— Folikularni karcinom (u oko 10% bolesnika) naj-
Cesce se javlja kao solitarni tumor u Stitnjaci. Veinom
je hipoehogeni, ali moze biti 1 izoehogeni u odnosu na
okolni parenhim. Nema sigurnih ultrazvu¢nih znacajka
koje omogucuju razlikovanje folikularnog adenoma od
karcinoma. Ciljanom citopunkcijom takoder nije moguée
razlikovanje ovih promjena, pa je potrebno takve bole-
snike uputiti na operacijski zahvat. Kako je naj¢eséi nacin
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patients should undergo surgery. Since this tumor spreads via
blood vessels, regional metastases in lymph nodes are rarely found.

Undifferentiated tumor

- Anaplastic carcinoma develops after dedifferentia-
tion of papillary or follicular tumors. Lately, it is detect-
ed very rarely. Usually, a nodule with hypoechogenicity
and irregular margins is found on ultrasonography, which
is not possible to differentiate from the surrounding
structures. This tumor is one of the most aggressive
human carcinomas. It usually spreads to the muscle, tra-
chea and blood vessels. It shows decreased blood flow
on color and power Doppler.

C cell derived tumors

— Medullary carcinoma is ultrasonographically simi-
lar to papillary carcinoma. Lymph node metastases are
often found. After total thyroidectomy, microcalcifica-
tions are detected in the majority of regional metastatic
lymph nodes.

Nonepithelial tumors and metastases from other
primaries

Other nonepithelial tumors (lymphoma, sarcoma,
hemangioepithelioma) as well as metastases from other
primary tumors are not often detected. Usually, ultra-
sonography detects a hypoechogenic nodule that can-
not be differentiated from other thyroid nodules. FNAC
is used for the diagnosis.

Regional lymph node metastases

When thyroid cancer is detected, ultrasonography
should be used preoperatively to evaluate regional lym-
phadenopathy as well as postoperatively during the fol-
low up of patients. It is necessary to assess the number,
shape, size and ultrasonographic appearance of nodes.
Normal lymph nodes are small, with an appearance sim-
ilar to fatty tissue. This is the reason why these nodes
are not visible on ultrasonography. Suspect lymph nodes
are hypoechogenic without hilum or with asymmetric
hilum. These nodes have a more round shape, with a
ratio of anteroposterior to transverse diameter greater
than 0.5. Sometimes metastatic lymph nodes from pap-
illary carcinoma are isoechogenic, similar to thyroid tis-
sue. Lymph nodes can form conglomerates. They can
contain microcalcifications or undergo cystic degenera-
tion. Increased intranodular blood flow can be found
using color and power Doppler. Malignant regional lymph

Sirenja ovog tumora putem krvnih Zila, ultrazvu¢nim pre-
gledom vrata rijetko se registriraju metastatski promi-
jenjeni limfni ¢vorovi.

Nediferencirani tumori

— Anaplasti¢ni karcinom Stitnjace za koji se smatra
da najcesce nastaje dediferencijacijom papilarnog i foli-
kularnog tumora nalazi se posljednjih godina iznimno
rijetko. Ultrazvucno se obi¢no prikazuje kao hipoehoge-
ni ¢vor neravnih rubova, neostro ograni¢en od okolnog
tkiva. Najcesée se ne Siri u limfne ¢vorove vrata, veé
zahvaca okolne misice, traheju i krvne Zile. Na obojenom
i power dopleru vrlo je oskudno prokrvljen.

Tumor podrijetlom od C stanica

— Medularni karcinom je ultrazvuéno slican izgledu
papilarnog karcinoma. Metastaziranje u limfne ¢vorove
vrata je Cesto. Smatra se da se nakon odstranjenja Stit-
njace sitni punktiformni kalcifikati nalaze u veéini me-
tastatski promijenjenih limfnih ¢vorova vrata.

Neepitelijalni tumori i metastaze drugih tumora

— Neepitelijalni tumori (limfomi, sarkomi 1 hemangioen-
doteliomi) Stitnjace kao i metastaze drugih primarnih
tumora u Stitnjaci nalaze se rijetko. Prikazuju se najéesée
kao hipoehogeni ¢vorovi koji se ultrazvuéno ne razlikuju
od drugih ¢vorova $titnjace, dijagnoza se postavlja cilja-
nom citoloskom punkcijom.

Lokalne metastaze raka stitnjace

Da bi se utvrdila prosirenost bolesti u bolesnika s
dokazanim karcinomom §titnjace prije operacijskog za-
hvata kao 1 kasnije tijekom pracenja bolesnika, treba
ultrazvucno pregledati cijelu prednju vratnu regiju, kao
i supraklavikularne i infraklavikularne regije. Kod pre-
gleda limfnih ¢vorova treba odrediti njihov broj, oblik,
veli¢inu 1 ultrazvuéni izgled. Normalni limfni ¢vorovi su
mali, ultrazvucno slicnog izgleda kao okolno masno tkivo,
pa se ne prikazuju. Limfni ¢vorovi za koje se sumnja da
su metastatski promijenjeni su hipoehogenti, bez hilusa
ili s asimetricnim hilusom. Oni su vi$e okruglog oblika,
tako da je odnos anteroposteriornog i tranzverzalnog
promjera veci od 0,5. Ponekad se metastatski promije-
njeni limfni ¢vorovi kod papilarnog karcinoma prikazuju
izochogeni, sli¢ni tkivu $titnjace. Limfni ¢vorovi mogu
tvoriti konglomerate. Mogu sadrzavati sitne kalcifikate
ili cisti¢no degenerirati. Kod upotrebe obojenog i power
doplera mogu pokazivati pojacanu prokrvljenost. Ultra-
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nodes as small as a few mm can be detected. When sus-
pected lymph nodes are found, ultrasound guided FNAC
should be performed. In addition, recent studies have
shown that the diagnosis of regional metastases from
differentiated thyroid carcinoma is enhanced by the
determination of thyroglobulin in fine needle aspirates,
particularly from cystic nodes.

zvuéno se mogu registrirati metastaski promijenjeni lim-
fni ¢vorovi veli¢ine veé nekoliko mm. Kod sumnje na
sekundarizam u limfnim ¢vorovima potrebno je uciniti
ciljanu citolosku punkciju pod kontrolom ultrazvuka.
Nedavno je u cilju pouzdanije dijagnostike uvedeno i
odredivanje tumorskog biljega tireoglobulina u punktatu
suspektnih lokalnih metastaza kod diferenciranih kar-
cinoma, $to je osobito korisno kod cisti¢no promijenjenih
limfnih ¢vorova, kada se ciljanom citoloskom punkcijom
Cesto dobije negativan nalaz.

RADIONUCLIDE IMAGING OF THYROID CANCER

RADIONUKLIDNA DIJAGNOSTIKA RAKA STITNJACE

Darijo Radovi¢

Department of Nuclear Medicine, Split University Hospital Center, Split, Croatia
Odjel za nuklearnu medicinu, Klini¢ki bolnicki centar Split, Split

Radionuclide imaging of the thyroid is certainly of
great value in patients with nodular thyroid disease.
Thyroid scintigraphy with *™Tc pertechnetate
(?TcO4) or iodine radionuclides (*'I or 1) allows for
assessment of thyroid regional function. On the basis of
the pattern of radionuclide uptake, nodules may be clas-
sified as hyperfunctioning (“hot”) or hypofunctioning
(“cold”). Hot nodules almost never represent clinically
significant malignant lesions, whereas cold nodules have
been reported to carry a malignant risk of about 5% to
15%. Because the majority (77% to 94%) of thyroid le-
sions are cold and only a small minority of these are
malignant, the predictive value of hypofunctioning nod-
ules for the presence of malignant involvement is low.
The diagnostic value of scintigraphy is further reduced
in lesions smaller than 1 cm, which may not be identi-
fied by scintigraphy. [t may be questioned whether there
is a role for scintigraphy in the diagnosis of thyroid ma-
lignancy. Besides the previously mentioned low sensi-
tivity and specificity of scintigraphy, thyroid ultrasound
with greater resolution and fine needle aspiration cytol-
ogy facilitates accurate diagnosis of malignant lesions.
But information on the functional characterization of
thyroid nodules is useful for planning subsequent diag-

Radionuklidna dijagnostika standardni je dio dijag-
nosti¢kog algoritma u bolesnika s nodozno promije-
njenom S$titnjaCom. Scintigrafija Stitnjace s tehnecij
pertehnetatom (*™Tc O4) ili radioaktivnim jodom (**']
ili '2I) omogucava ispitivanje regionalne funkcije $tit-
njace. Ovisno o nakupljanju radiofarmaka ¢vorovi se kla-
sificiraju kao ¢vorovi s pojatanom funkcijom (“topli”) ili
smanjenom funkcijom (“hladni”). Topli ¢vorovi gotovo
nikada nisu zlo¢udne naravi, dok je rizik maligniteta u
hladnim ¢vorovima 5%-15%. Kako je veéina (77%-94%)
¢vorova hladno, a samo manji dio njih je zlo¢udan, hipo-
funkcionalnost ¢vorova ima malu prediktivnu vrijednost
za malignost. Dijagnosticka vrijednost scintigrafije jo$
je manja kod promjena manjih od 1 cm koje mogu biti
nevidljive na scintigramu.

Postavlja se pitanje koja je uloga scintigrafije u dija-
gnostici raka Stitnjate. Naime, osim spomenute niske
specifi¢nosti i osjetljivosti scintigrafije s “™Ic perteh-
netatom i/ili radiojodom za karcinom Stitnjace, ultraz-
vuk sa znadajno boljom rezolucijom od scintigrafije, uz
citolosku analizu aspirata omogucava relativno jedno-
stavnu i to¢nu dijagnozu zlo¢udne promjene. Ipak, pozna-
vanje funkcionalnog statusa ¢vorova $titnjace je korisno
u planiranju dijagnosti¢kih postupaka, otkrivajuci
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nostic management, avoiding fine needle biopsy in hy-
perfunctioning nodules.

Due to the low specificity of scintigraphy with ™ TcO4
and/or iodine radionuclides in the assessment of malig-
nancy in thyroid nodules, different radiopharmaceuticals
with the affinity of accumulation in malignant lesions like
21T chloride, ™ Tt sestamibi and *™Tt¢ tetrofosmin are
used. ?"'T1 has been studied in differentiating diagnosis
of benign and malignant cold thyroid nodules and has
yielded equivocal results (sensitivity 57%-100% and spe-
cificity 26%-86%). It appears that a delayed imaging or
quantitative analysis (retention index) is more valuable
for malignant detection than an early image. Few studies
suggest that ?'T scan is a useful tool for detecting ma-
lignancy in cold thyroid nodules classified as non-diag-
nostic or suspected lesions by fine needle aspiration cy-
tology. Similar results were obtained with the use of ™ Tt
labeled cationic complexes (sestamibi and tetrofosmin).
Sestamibi shows high uptake in cells with high mitochon-
drial activity like Hirthle cells, but cannot differentiate
adenoma from carcinoma.

Over the last years, an increasing amount of papers
have been published that stress the importance of " FDG
positron emission tomography (PET) scanning in pa-
tients with thyroid carcinoma. Because most tumors have
an increased metabolism and also an increased number
of glucose transporter proteins, they can be imaged with
BEDG that remains trapped in tumor cells. Visibly ele-
vated accumulation of FDG has been established in
patients with Hurthle cell and anaplastic carcinomas,
while in patients with differentiated thyroid carcinoma
the accumulation is moderately elevated. The reported
sensitivity and specificity of ¥ FDG scintigraphy using
different SUV thresholds for differentiation between
benign and malignant nodules were 60%-100% and 63%-
91%, respectively. "*FDG PET has a relatively high neg-
ative predictive value for malignancies (83%), and can
be able to differentiate follicular adenoma from carci-
noma. Thus, in case of indeterminate cytology, FDG-
PET seems to be the method of choice to decide on the
way of treatment (thyroid surgery or further follow up)
and to reduce the number of unnecessary surgery (39%
in one reported study). A new development in the clin-
ical decision making in patients with thyroid cancer is
combined CT-PET camera imaging, high resolution
imaging which combines functional with anatomical in-
formation.

Radionuclide imaging is more important in the fol-
low up of patients who have been operated on for thy-

funkcionalne ¢vorove koje nije potrebno citoloski pro-
cjenjivati.

Zbog male specifi¢nosti i osjetljivosti scintigrafije s
9T pertehnetatom i/ili radiojodom u procjeni malig-
nosti ¢vorova Stitnjac¢e upotrebljavaju se razliciti radio-
farmaci s afinitetom za nakupljanje u zloéudnim pro-
mjenama, kao *'"T’I-klorid, *™Tc sestamibi i Tt tetro-
fosmin. 2Tl rabi se za razlikovanje dobro¢udnih i zlo¢ud-
nih ¢vorova Stitnjace s dvojbenim rezultatima (osjet-
ljivost 57%-100%, specifi¢nost 26%-86%). 1zgleda da su
kasni scintigrami i kvantitativna analiza (retencijski in-
deks) vrijedniji za otkrivanje maligniteta od ranih sni-
maka. Nekoliko studija ukazuje na korist od primjene
21T za otkrivanje maligniteta u hladnim ¢vorovima §tit-
njace koji su citoloski bili nedijagnosticki ili sumnjivi
na malignitet. Sli¢ni rezultati dobiveni su i uporabom
9 e obiljezenih kationskih kompleksa (sestamibi i
tetrofosmin). Sestamibi se pojacano nakuplja u stanica-
ma s velikom mitohondrijskom aktivnoscu kao $to su
Hirchleove stanice, ali ne moze sa sigurno$éu razliko-
vati adenom od karcinoma.

Posljednjih godina objavljeno je mnostvo ¢lanaka koji
naglasavaju vaznost ®FDG pozitronske emisijske scin-
tigrafije u bolesnika s karcinomom S$titnjace. Pojacan
metabolizam u mnogim tumorima uz povecéan broj trans-
portnih proteina za glukozu omoguéava snimanje pomocu
BEDG koji ostaje vezan u tumorskim stanicama. Zna-
¢ajno poviSena akumulacija *FDG utvrdena je u bole-
snika s karcinomom Hiirthleovih stanica i anaplasti¢nim
karcinomom, dok je u bolesnika s diferenciranim karci-
nomom $titnjae nakupljanje umjereno. Semikvantita-
tivna analiza primjenom standardiziranih vrijednosti
preuzimanyja (standardized uptake values, SUV) poboljsava
razlikovanje dobro¢udne i zlo¢udne promjene. U obja-
vljenim radovima uz uporabu razli¢itih pragova SUV za
razlikovanje dobroc¢udnih i zlo¢udnih ¢vorova $titnjace
osjetljivost 1 specifi¢nost iznosile su 60%-100%, odno-
sno0 63%-91%. '8FDG PET ima veliku negativnu predik-
tivnu vrijednost za malignitet (83%), $to omogucava ra-
zlikovanje folikularnog adenoma od karcinoma. Stoga u
bolesnika s nedefiniranim citoloskim nalazom moze biti
metoda izbora kod donosenja odluke o daljnjem postup-
ku (operacija ili dalje pra¢enje) smanjujuéi broj nepotreb-
nih operacija (39% u objavljenoj studiji). Novu dimen-
ziju u klinickom odlucivanju kod bolesnika s rakom $tit-
njace donosi C'T-PET, pretraga visoke rezolucije koja
kombinira funkcionalnu s anatomskom informacijom.

Radionuklidna dijagnostika je znacajnija u pracenju
bolesnika operiranih od raka stitnjace. U ovih bolesnika
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roid cancer. In these patients, after surgery and ablative
therapy with "I, scintigraphy with different radiophar-
maceuticals like radioiodine, 2°'T1, *TMIBI, *“™Tc (V)
DMSA is an important part of diagnostic algorithm.
Whole body scintigraphy with 'T or [ is a standard
procedure to detect well differentiated thyroid cancer
metastases. Because of the relatively low sensitivity
(45%-75%) of radioiodine whole body scintigraphy for
recidivism and metastases, whole body scintigraphy with
20T and *™Tt labeled cations (sestamibi and tetrofos-
min) is useful, especially in patients with elevated tu-
mor marker Thyroglobulin (Tg) and negative radioiod-
ine scan.

As with other imaging techniques, the value of *FDG
PET is greater in the follow up of thyroid cancer pa-
tients, particularly in patients with negative radioiod-
ine scan and elevated Tg. In these patients the report-
ed sensitivity and specificity was 85%-94% and 90%-95%,
respectively. Tumor to background contrast and tumor
detection is better after T'SH stimulation, either by thy-
roid hormone withdrawal or stimulation with recom-
binant TSH.

Somatostatin receptor imaging (SRI) with ™ Tc and
W]n radiolabeled somatostatin analogue can be used to
demonstrate medullary and differentiated thyroid car-
cinoma. In patients with medullary thyroid carcinoma,
the sensitivity of SRI to detect tumor localization is 50%-
70%. Somatostatin receptors are present on a variety of
neuroendocrine tumors, and these can be visualized.
Although papillary, follicular and anaplastic thyroid can-
cers, and Hurthle cell carcinomas do not belong to the
group of classic neuroendocrine tumors, the majority of
patients with these cancers show uptake of radiolabeled
somatostatin analogues although they do not accumu-
late radioiodine. In some patients with iodine negative
metastases it could open new therapeutic options.

poslije operacije i ablacijske terapije pomocu "'l scinti-
grafija s razli¢itim radiofarmacima kao $to su radioaktiv-
ni jod, *'T1, ™ Tc sestamibi, “™Tc(V) DMSA je vazan
dio dijagnostickog algoritma. Scintigrafija cijelog tijela s
BITili %] je standardni postupak otkrivanja presadnica
diferenciranog raka $titnjace. Zbog relativno niske os-
jetljivosti (45%-75%) radiojodne scintigrafije cijelog ti-
jela korisne su scintigrafije cijelog tijela s 2°'T'1 i “™Tc
obiljezenim kationima (sestamibi i tetrofosmin), osobi-
to u bolesnika s povisenom razinom tumorskog biljega
tireoglobulina i negativnim radiojodnim scintigramom.

I vrijednost ®FDG PET je veca u praéenju bolesni-
ka s karcinomom S§titnjace, poglavito u onih s negativ-
nim radiojodnim scintigramom i poviSenim tireoglobuli-
nom. U ovih bolesnika osjetljivost metode je 85%-94%,
a specifiénost 90%-95%. Otkrivanje tumora je bolje na-
kon stimulacije povisenim T'SH, bilo prekidom hormo-
nalne terapije ili stimulacijom rekombinantnim TSH.

Scintigrafija somatostatinskih receptora s obiljezenim
somatostatinskim analozima """In-D'TPA oktreotidom
moze se upotrebljavati za prikaz medularnog i diferen-
ciranog karcinoma Stitnjace. U bolesnika s medularnim
karcinomom §titnjace osjetljivost somatostatinske scin-
tigrafije iznosi 50%-70%. Somatostatinski receptori pri-
sutni su u razli¢itim neuroendokrinim tumorima, te se
mogu scintigrafski prikazati. lako papilarni, folikularni i
anaplasti¢ni karcinomi $titnjace, kao i karcinomi Hiirth-
leovih stanica ne pripadaju skupini klasi¢nih neuroen-
dokrinih tumora, vecina bolesnika s ovim tumorima na-
kuplja obiljezeni somatostatinski analog, ¢ak i ako ne
nakupljaju radiojod. U nekih bolesnika to moze otvoriti
nove terapijske moguénosti.
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CYTOLOGICAL DIAGNOSIS OF THYROID CANCER

CITOLOSKA DIJAGNOSTIKA RAKA STITNJACE

Neven Matesa

Department of Oncology and Nuclear Medicine, Sestre Milosrdnice University Hospital, Zagreb, Croatia
Klinika za onkologiju i nuklearnu medicinu, Klini¢ka bolnica “Sestre milosrdnice”, Zagreb

Thyroid nodules have always commanded a great deal
of attention because they are sometimes visible, are of-
ten palpated by the patient, and always raise the ques-
tion of cancer. A series of diagnostic procedures includ-
ing ultrasonography, scintigraphy and fine needle aspi-
ration biopsy (FNAB) are employed in preoperative dif-
ferential diagnosis between benign and malignant thy-
roid lesions. Because most of thyroid nodules (95%) are
benign, their clinical evaluation should be as selective
as possible in the recommendation for surgical removal.
FNAB has become the most important modality in the
evaluation of any thyroid nodule because it is quick, in-
expensive, involves minimal risk of complications, and
has high diagnostic accuracy. Given the high prevalence
of thyroid nodules, thyroid FNAB could easily be the
most common type of FNAB specimens in a cytology
laboratory. Although this technique can easily identify
most thyroid lesions, it is still difficult to discriminate
between adenomatoid nodules, follicular adenomas,
well-differentiated follicular carcinomas, and follicular
variants of papillary carcinomas.

Thyroid FNAB gives indeterminate results for ma-
lignancy in 5%-29% of patients, and surgical excision,
with its attendant high cost and potential morbidity, is
usually required to fully evaluate such patients.

However, most controversial is the management of
patients with follicular lesions of the thyroid. An inher-
ent limitation of thyroid FNAB is its inability to sepa-
rate follicular carcinomas from follicular adenomas. This
separation depends on capsular or vascular invasions that
are impossible to assess on cytology. Therefore, cy-
topathologist should rely on other features such as the
amount of colloid and architectural arrangement of fol-
licular cells to asses the cancer risk of follicular lesions.
"The evaluation of these features lacks reproducible cri-
teria and tends to be subjective, arbitrary, and subject
to the individual cytopathologist’s experience. In addi-
tion, the interpretation of thyroid FNAB may also be
affected by the aspirator’s clinical impression when a

Cvorovi §titnjate oduvijek privlage posebnu pozor-
nost, jer su ponekad vidljivi, ¢esto ih bolesnik sam napi-
pa, a uvijek pobuduju sumnju na tumor. Razli¢ite dija-
gnosticke metode ukljucujuéi ultrazvuk, scintigrafiju i
citolosku punkciju Stitnjace rabe se u prijeoperacijskoj
diferencijalnoj dijagnostici izmedu dobro¢udnih 1 zlo¢ud-
nih promjena Stitnjace. Kako je velika vecina (95%) ¢vo-
rova Stitnjace dobro¢udna, njihova klini¢ka procjena treba
biti $to selektivnija u probiru bolesnika koji se upucuju
na kirurski zahvat. Citoloska punkcija Stitnjace postala
je najznacajniji oblik procjene ¢vorova Stitnjace zbog svoje
brzine, niskih troskova, malog rizika od komplikacija te
visoke dijagnosticke pouzdanosti. S obzirom na velik broj
ljudi s ¢vorovima Stitnjace citoloska punkcija Stitnjace
mogla bi lako postati naj¢esci vid aspiracijske citologije
u citoloskim laboratorijima. Iako se ovom metodom s
lako¢om prepoznaje vecina promjena Stitnjace, jo$ uvi-
jek postoje poteskoée u razlikovanju izmedu adenoma-
toidnih ¢vorova, folikularnih adenoma, dobro diferen-
ciranih folikularnih karcinoma 1 folikularne varijante
papilarnog karcinoma.

Citoloska punkcija Stitnjace daje neodredene nalaze
u pogledu zlo¢udnosti u 5%-29% bolesnika, pa je za pot-
punu procjenu ¢vorova kod tih bolesnika potrebno kirur-
$ko odstranjenje uz poveéanje zdravstvenih troskova i
rizik kirur§kog zahvata.

Medutim, najkontroverzniji je postupak kod bole-
snika s folikularnim promjenama $titnjace. Naime, zbog
naravi same metode citoloska punkcija Stitnjace ne moze
razlikovati folikularne karcinome od folikularnih adeno-
ma. Oni se medusobno razlikuju po tumorskoj invaziji
Cahure ili krvnih Zila, $to se ne moze citoloski utvrditi.
Stoga se citolog oslanja na druge znacajke, kao $to su
koli¢ina koloida ili izgled nakupina folikularnih stanica,
kako bi procijenio rizik da je neka folikularna promjena
zlo¢udna. Procjeni ovih znacajka nedostaju kriteriji
dosljednosti, subjektivni su, podlozni slobodnoj procje-
ni, te ovise o iskustvu pojedinog citologa. Uz to, inter-
pretacija citomorfoloskog nalaza podlozna je klinickom
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cytopathologist performs the aspiration. Consequently,
reporting FNAB of follicular lesions has become some-
what arbitrary. Although papillary carcinomas have char-
acteristic nuclear features, some of these features are
not specific and may occur to a lesser degree in benign
thyroid conditions. And again, although most cytopathol-
ogists would agree on when to render a diagnosis of pap-
illary carcinoma, reporting of less definitive specimens
may be subject to individual experience and clinical
impression.

Accordingly, the diagnostic schemes found in the lit-
erature on thyroid FNA reporting seem random and con-
fusing. It is obvious that many terms have been used to
convey the same idea. At the same time, the same terms
have different indications. Reporting scheme on the
basis of the possibility of finding carcinoma on resec-
tion is proposed.

Consequently, on the basis of data reported in the
literature and our own experience we implement the
following diagnostic scheme:

"The inadequate category is usually consisted of those
specimens that contain virtually no or very few follicu-
lar cells. FNAB should be repeated.

The benign lesions category includes lesions that
could be cytologically diagnosed as benign with confi-
dence and accuracy. More common diagnoses in this cat-
egory are nodular goiter, Hashimoto thyroiditis and ade-
nomatoid nodule. Lesions in this group can be managed
conservatively, and if the nodules continue to enlarge,
then repeat FNAB or surgical excision is indicated.

The indeterminate lesions category comprises a large
spectrum of lesions with cytological features more or less
suggestive of but not diagnostic for malignancy. More
common diagnoses in this category are cellular follicular
lesion, follicular neoplasm, Hiirthle cell neoplasm and
suspect papillary carcinoma. Two less worrisome lesions,
cellular follicular lesion and suspect follicular neoplasm,
with a low (less than 5%) probability of malignancy,
should be managed conservatively with follow up mon-
itoring. Follicular and Hirthle cell neoplasms with a
higher malignancy risk (10%-30%) as well as suspect
papillary carcinomas with the highest probability of
malignancy (55%-84%) should be treated surgically.

The malignant neoplasms category includes all spec-
imens in which an unequivocal diagnosis of malignancy
can be made. The overwhelming majority in this cate-
gory are papillary carcinomas (75%-90%), followed by
medullary carcinomas (5%-10%) and anaplastic carcino-
mas (1%-3%). Rarely, cytological diagnoses of low dif-

dojmu ako osoba koja analizira razmaz izvodi i punkciju.
Zbog svega toga je izvjestaj o citoloskoj punkciji foliku-
larnih promjena §titnjae ponesto proizvoljan. Cak i kod
papilarnog karcinoma koji ima znakovite promjene na
jezgrama te promjene nisu specifiéne 1 mogu se javiti u
manjem stupnju kod dobro¢udnih promjena Stitnjace. |
ponovno, iako se vecina citologa slaze u postavljanju di-
jagnoze papilarnog karcinoma, izvjeStavanje o razmazi-
ma s nedostatkom svih morfoloskih znacajka uvjetovano
je pojedina¢nim iskustvom i klinickim dojmom.

Posljedica toga su razliciti obrasci citoloskih izvjestaja
koji djeluju nedosljedno i zbunjujuée. Upotrebljavaju se
razli¢iti nazivi za istu promjenu. Isto tako, isti nazivi
upucuju na razli¢it daljnji postupak. Obrasci izvjeStavanja
trebaju biti zasnovani na vjerojatnosti nalaska karcino-
ma nakon kirur§kog odstranjenja.

Slijededi ta nacela, a na osnovi podataka u literaturi i
osobnog iskustva, primjenjujemo slijedecu dijagnosticku
podjelu:

U kategoriju neadekvatnih ulaze materijali koji ne
sadrze ili sadrze vrlo malo folikularnih stanica. U ovom
slucaju treba ponoviti citolosku punkeiju.

Kategorija dobro¢udnih promjena obuhvaca promjene
koje se sa sigurno$¢u mogu citoloski okarakterizirati kao
dobrocudne. Cesce dijagnoze u ovoj kategoriji su nodu-
larna struma, Hashimotov tireoiditis i adenomatoidni
¢vor. Promjene u ovoj skupini lijece se konzervativno, a
tek u slucaju povecanja ¢vora indicirano je ponavljanje
punkcije ili kirursko odstranjenje ¢vora.

Kategorija neodredenih promjena u pogledu zlo¢ud-
nosti obuhvaca Sirok spektar promjena s citoloskim
znaCajkama koje vi$e ili manje upucuju na to da bi se
moglo raditi o zlocudnom tumoru. Cesce citoloske di-
jagnoze u ovoj kategoriji su celularna folikularna promje-
na, folikularni tumor, tumor Hirthleovih stanica i su-
spektni papilarni karcinom. Dvije promjene s malom
vjerojatno$¢u (manje od 5%) za zloc¢udni tumor, celular-
na folikularna promjena i suspektni folikularni tumor,
mogu se lijeciti konzervativno uz pazljivo pracenje. Fo-
likularni tumor i tumor Hiirthleovih stanica koji imaju
vecu vjerojatnost (10%-30%) za zlo¢udni tumor trebali
bi se kirurski odstraniti kao i suspektni papilarni karci-
nomi koji imaju najvecu vjerojatnost (55%-84%) za
zlo¢udni tumor.

Kategorija zlo¢udnih tumora ukljucuje sve materijale
u kojima se mozZe postaviti nedvosmislena citoloska di-
jagnoza zlo¢udnog tumora. Velika vecina tumora u ovoj
kategoriji su papilarni karcinomi (75%-90%), zatim sli-
jede medularni karcinomi (5%-10%) i anaplasti¢ni kar-
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ferentiated follicular carcinoma, primary thyroid lympho-
ma or thyroid metastasis are made.

"The others category includes lesions when the spec-
imen shows material without any suspect cellular fea-
tures but the lack or paucity of follicular cells makes it
insufficient to comfortably make a diagnosis of a benign
lesion. The most common lesions from this category are
pseudocystic lesions and colloid cysts. Cytological diag-
nosis of these lesions indicates close follow up or repeat
FNAB.

Ultrasound-guided FNAB is strongly recommended
not only to obtain better and sufficient material but also
to ensure that the material is obtained from the correct
site.

Ancillary methods in thyroid FNAB are somewhat
controversial. Immunocytochemistry and molecular
methods, mainly because of their high sensitivity (but
relatively low specificity) can improve the accuracy of
thyroid FINAB when dealing with cytologically indeter-
minate lesions.

For the most part, the state-of-the-art of thyroid
malignancy diagnosis relies on clinical risk assessment,
ultrasound and cytological data. The final pathological
outcome is therefore dependent on the intrinsic quality
of each of these methods.

cinomi (1%-3%). Znatno rjede postavljaju se citoloske
dijagnoze slabo diferenciranog folikularnog karcinoma,
primarnog limfoma Stitnjace ili metastatskog tumora.

U kategoriji ostalih uklju¢ene su promjene kod ko-
jih se u materijalu ne nalaze promjene sumnjive na zlo-
¢udnost, ali odsutnost ili slaba prisutnost folikularnih
stanica ne omogucuje sigurno razvrstavanje promjene u
skupinu dobro¢udnih promjena. Najcesce citoloske di-
jagnoze u ovoj skupini su pseudocisti¢na promjena i
koloidna cista. Ovakve citoloske dijagnoze upucuju na
pazljivo praéenje ili ponavljanje citoloske punkcije.

Preporucuje se citoloska punkcija pod kontrolom ul-
trazvuka, ne samo zato da bi se dobio kvalitetniji mate-
rijal za citolosku analizu, nego i zbog toga da bi se osi-
guralo uzimanje materijala s ispravnog mjesta.

Uporaba dodatnih metoda u citologiji Stitnjace po-
malo je proturje¢na. Ipak, primjena imunocitokemijskih
metoda i molekularnih metoda, prvenstveno zbog nji-
hove visoke osjetljivosti (usprkos njihove relativno ni-
ske specificnosti), moze poboljsati pouzdanost citoloske
punkcije $titnjace u slucajevima kad se radi o citoloski
neodredenim nalazima u pogledu zlocudnosti.

Veéim dijelom, umijeée dijagnostike raka Stitnjaca
zasniva se na kombinaciji procjene klini¢ke slike, nala-
za ultrazvuka i nalaza citologije. Stoga ¢e konacni pato-
histoloski nalaz biti odraz pojedinacne kvalitete svake
od ovih metoda.

CYTOMORPHOLOGICAL CHARACTERISTICS OF PAPILLARY
THYROID CARCINOMA AND THEIR PROGNOSTIC VALUE

CITOMORVFOLOéKIVE KARAKTERISTIKE PAPILARNOG KARCINOMA
STTTNJACE I NJIHOV PROGNOSTICKI ZNACA]

Anka KneZevié-Obad

Department of Nuclear Medicine and Radiation Protection, Zagreb University Hospital Center, Zagreb, Croatia
Klini¢ki zavod za nuklearnu medicinu i zaStitu od zracenja, Klinicki bolnicki centar Zagreb, Zagreb

"Thyroid cancer accounts for 1.5% of the total number
of cancer cases and 0.4% of the total number of cancer-
related deaths per year. Palpable thyroid nodule can be
found in 4% to 7% of adult individuals, whereas ultra-
sonographic (US) examination of the thyroid reveals

Karcinomi $titnjace ¢ine 1,5% u ukupnom broju kar-
cinoma, a kao uzrok smrti od karcinoma pojavljuju se u
svega 0,4% na godinu. U odrasloj populaciji palpabilni
¢vor u $titnjaci nalazi se u 4%-7%, dok se ultrazvu¢nim
(UZV) pregledom Stitnjace ¢vor moze otkriti u 70%
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nodules in 70% of adult individuals. Introducing of var-
ious examination techniques of the neck region (com-
puted tomography of the neck, US of carotid arteries,
etc.) often reveals thyroid nodules of less than 1 cm in
diameter and asymptomatic, which are then called inci-
dentalomas. Most of them are benign, and so are 90% to
95% of all thyroid nodules.

Using US guided fine needle aspiration biopsy
(FNAB) to evaluate thyroid nodules reduces the number
of patients requiring thyroid surgery by 50%, increases
the yield of thyroid malignancies at thyroidectomy two
to three times, and decreases the cost of thyroid nodule
management by more than 25%.

Thyroid tumors account for 5% to 10% of the nod-
ules analyzed. Papillary carcinoma is most common, ac-
counting for 60% to 80% of all thyroid malignancies. In
regions with adequate dietary iodine intake, there are
less follicular carcinomas and consequentially a greater
proportion of papillary carcinomas of the thyroid gland.

At Department of Nuclear Medicine and Radiation
Protection, Zagreb University Hospital Center, 5000
FNAB procedures of thyroid and neck nodules are per-
formed in 2000 patients per year. Approximately 130 car-
cinomas are found, with papillary carcinoma accounting
for approximately 80%.

Like other thyroid diseases, papillary carcinoma is
more often found in women. The incidence of thyroid
cancer peaks at age 30-50. It is often found to be multi-
focal and it metastasizes to lymph nodes of the neck.

Papillary carcinoma of the thyroid has very distinc-
tive cytologic characteristics, provided that the materi-
al for cytologic analysis is adequate. General classifica-
tion of cytologic smears includes the following catego-
ries: inadequate, insufficient, benign, suspect and ma-
lignant. Inadequate smears do not contain cellular ele-
ments of the thyroid or the material is destroyed in the
process of smear preparation. Their portion in the over-
all smears analyzed is 5% to 20%. A portion of more than
20% of inadequate smears calls for quality control of the
laboratory that performs FNAB and smear preparation.
Insufficient smears contain cellular elements of the thy-
roid but their number is too small for appropriate analy-
sis (less than 5 groups of follicular cells containing 10
cells each).

Very cellular specimens are characteristic of papil-
lary carcinoma of the thyroid. Predominantly cystic pap-
illary carcinoma accounts for 10% of all cases and only
few are predominantly colloid. Cytologic characteristics
of the classic papillary carcinoma are: monolayered

odrasle populacije. Uvodenjem razlicitih dijagnostickih
metoda vratne regije (CT vrata, UZV krvnih zila vrata i
sl.) Cesto se kao usputni nalaz opisuje ¢vor u Stitnjaci,
manji od 1 cm, asimptomatski, za koji se uvrijezio naziv
incidentalom. U vecini slu¢ajeva radi se o benignim
promjenama. Jednako tako 90%-95% ¢vorova u $titnjaci
otkrivenih ciljanom dijagnostikom $titnjace su benigne
naravi.

Primjena ultrazvukom vodene punkcije ¢vorova $tit-
njace smanjuje broj bolesnika kod kojih je potrebna kirur-
Ska intervencija za 50%, nalaz maligne promjene kod
u¢injene tireoidektomije povecava dva do tri puta, a
troSkove obrade i lijeCenja ¢vorova u Stitnjaci smanjuje
za 25%.

Tumori $titnjace Cine 5%-10% punktiranih ¢vorova u
stitnjaci. Papilarni karcinom ¢ini 60%-80% karcinoma
stitnjace. U podrucjima s dostatnim unosom joda u pre-
hrani smanjuje se broj folikularnih karcinoma, a poslje-
di¢no se povecava udio (postotak) papilarnih karcino-
ma.

U Zavodu za nuklearnu medicinu i zastitu od zrace-
nja, KBC Zagreb, na godinu se ucini oko 5000 punkcija
Cvorova Stitnjace 1 ¢vorova na vratu kod oko 2000 bole-
snika. Prosje¢no se nade oko 130 karcinoma, od kojih
oko 80% Cine papilarni karcinomi.

Kao i1 ostale bolesti $titnjace, papilarni je karcinom
¢esCi u Zena 1 zahvaca sve dobne skupine s najveCom
ucestalos¢u u dobi izmedu trideset i pedeset godina. Ce-
sto se javlja multifokalno, a metastazira u limfne ¢vo-
rove vrata.

Papilarni karcinom $titnjace ima lako prepoznatljive
citoloske znacajke, uz uvjet da je materijal dobiven za
citolosku analizu adekvatan. U opcoj podjeli razmaze
dijelimo na: neadekvatne, nedostatne, benigne, su-
spektne 1 maligne. Neadekvatni razmazi ne sdrze sta-
ni¢ne elemente $titnjace ili je kod razmazivanja mate-
rijal unisten. Njihov postotak se kreée od 5% do 20%.
Postotak neadekvatnih razmaza veci od 20% zahtijeva
kontrolu kvalitete laboratorija u kojem se pretraga izvo-
di. Nedostatni razmazi sadrze stani¢ne elemente Stit-
njace, ali u premalom broju za adekvatnu analizu (ma-
nje od pet nakupina od po deset tireocita).

Jaka celularnost razmaza je znacajka papilarnog kar-
cinoma S$titnjaCe. Pretezito cisti¢ni papilarni karcinom
nalazi se u 10% slucajeva, a samo je mali broj onih koji
spadaju u skupinu pretezito koloidnih. Citoloske znacaj-
ke klasi¢nog papilarnog karcinoma su: jednoslojni trac-
ci, palisade i papili slicne formacije s nepravilonom ori-
jentacijom, grupiranjem i prekrivanjem jezgara. Cito-
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sheets, palisades, papillaec without fibrovascular cores,
often with disorganized, crowded and overlapping nu-
clei. Cell cytoplasm within the group lacks distinct bor-
ders while solitary cells have a well bordered, small,
basophilic cytoplasm. The nuclei are oval and enlarged
with fine, pale chromatin and visible intranuclear inclu-
sions. Nuclear grooves are not visible on MGG stain.
Dense, hyperchromatic colloid can be seen in papillary
carcinoma. Multinucleated giant cells, psammoma bod-
ies, hyalinized stroma and endothelial cells are associ-
ated but not specific for thyroid papillary carcinoma. A
specific immunocytochemical marker of papillary carci-
noma is cytokeratin 19, which is not positive in other
thyroid carcinomas. Galectin-3 is highly positive in pap-
illary carcinoma, but also in follicular tumors of the thy-
roid. T'TF-1 is positive in all thyroid carcinomas except
for anaplastic carcinoma and thyroglobulin is positive in
one third of papillary carcinomas.

"The following subtypes of thyroid papillary carcino-
ma have been differentiated:

1) follicular — the overall appearance looks like follicu-
lar cancer but the nuclei are typical of papillary can-
cer,

2) tall cell — cells are twice as tall as wide,

3) columnar — cells are columnar and show nuclear strat-
ification,

4) solid — solid islands of cells with reduced colloid; it
has been found in children in particular after radia-
tion exposure,

5) diffuse sclerosing — dense fibrous stroma,

6) oncocytic — looks like Hurrthle cell lesion but nuclei
have typical appearance of papillary cancer, and

7) hyalinizing trabecular tumor — has cytologic charac-
teristics of follicular, papillary even medullary can-
cer with hyalinizing sheets between cells; genetic
analyses showed it to a subtype of papillary carcino-
ma.

Classification of a tumor to each subtype is possible
if cytologic smear contains at least 50% of cells with
morphological characteristics of the respective subtype.
Only a minor portion of thyroid papillary carcinomas can
be classified to a certain subtype while the majority of
papillary carcinomas have only the usual characteristics
of classic papillary carcinoma mentioned above. Tall cell,
columnar, solid and diffuse sclerosing papillary carcino-
mas are more malignant forms of thyroid papillary carci-
noma.

In European countries, total thyroidectomy is the
accepted therapeutic approach to the cytologically veri-

plazne unutar nakupina su neostro ogranicene, dok su
kod pojedina¢nih stanica dobro ograni¢ene, oskudne i
bazofilne. Jezgre su monomorfne, poveéane, ovalne, fine
strukture kromatina, s vidljivim intranuklearnim inklu-
zijama i uzduznim brazdama koje se ne vide na pripravci-
ma bojenim po MGG. Koloid se obi¢no nalazi u globula-
ma. Multinuklearne orijaske stanice, psamomska tjele-
Sca, endotel krvnih kapilara i hijalini tracci su ¢esto pri-
sutni u papilarnom karcinomu, ali nisu za njega patog-
nomoni¢ni. Imunocitokemijski, za papilarni karcinom je
specifican keratin 19, galektin 3 se nalazi u visokom
postotku kod papilarnih karcinoma, ali i u folikularnim
karcinomima. T'TF se nalazi u svim karcinomima $tit-
njace osim anaplasti¢nog karcinoma, a tiroglobulin je
pozitivan kod jedne trecine papilarnih karcinoma.

Razlikuje se nekoliko podtipova papilarnog karcino-
ma Stitnjace:

1. folikularni tip — nakupine stanica ¢ine mikrofolikule,
ali stanice imaju sve znacajke klasi¢nog papilarnog
karcinoma

2. velikostani¢ni tip — stanice su dvostruko vise nego
Sire

3. tip cilindri¢nih stanica — stanice su cilindri¢ne i poka-
zuju uslojavanje jezgara

4. solidni tip — guste nakupine stanica s oskudnim kolo-
idom; najcesée ga nalazimo u djece nakon izlaganja
zracenju

5. difuzni sklerozirajuéi tip — nalazi se gusta fibrozna
stroma; u citoloskom razmazu stanice najcesce dolaze
pojedinacno, a prisutna su i brojna psamomska tje-
lesca; 1 ovaj tip tumora Cesce se nalazi u djece

6. onkocitni tip —stanice izgledaju poput Hiirthleovih,
ali su im jezgre tipi¢ne za papilarni karcinom

7. hijalinizirani trabekularni tumor — sadrzi citoloske
znacajke folikularnog, papilarnog, pa ¢ak i medular-
nog karcinoma s hijalinim trac¢cima koji se provlace
izmedu stanica; genskim analizama dokazano je da
se radi o podvrsti papilarnog karcinoma, a ne o ade-
nomu kao $to se ranije mislilo.

Klasifikacija tumora u pojedini podtip papilarnog
karcinoma moguca je ako se u citoloskom razmazu nade
barem 50% stanica s morfoloskim znacajkama odrede-
nog podtipa.

Samo manji broj tumora moze se razvrstati u poje-
dine podtipove, dok vecina papilarnih karcinoma Stit-
njaCe ima samo uobiCajene, prethodno opisane morfo-
loske znacajke. Velikostani¢ni tip, tip cilindri¢nih stani-
ca, solidni i difuzni sklerozirajuéi tip dokazano su malig-
niji oblici papilarnog karcinoma Stitnjace.
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fied papillary carcinoma of the thyroid gland, regardless
of the nodule size and presence of intraglandular dis-
semination. Although it is known that some subtypes of
papillary carcinoma are more malignant forms, in classic
papillary carcinoma, for now, there are no morphological
markers that could point to a tumor with a higher malig-
nant potential.

In a sample of 100 patients treated at Department
of Nuclear Medicine and Radiation Protection, Zagreb
University Hospital Center, the diagnosis of papillary
carcinoma was made by cytology and verified by histol-
ogy. We performed semiquantitative analysis of all the
previously mentioned morphological characteristics of
classic thyroid papillary carcinoma, and of the size and
US characteristics of thyroid nodules. Statistical analy-
sis showed no correlation of any of the cytomorphologi-
cal characteristics, size or US characteristic of thyroid
nodule with intraglandular and/or paraglandular dissem-
ination of the disease. Since literature data and our own
results indicate rather common intraglandular and pa-
raglandular dissemination of the disease, and no marker
has yet been identified to point to a higher or lower pos-
sibility of intraglandular and paraglandular dissemina-
tion of thyroid papillary carcinoma, it is advisable to per-
form total thyroidectomy when papillary carcinoma is
diagnosed by cytologic examination, regardless of the
nodule size or tumor subtype.

Totalna tiroidektomija je, u europskim okvirima, pri-
hvacen terapijski pristup kod citoloski dokazanog papilar-
nog karcinoma §titnjace, bez obzira na veli¢inu ¢vora ili
dokazanu intraglandularnu diseminaciju. lako je pozna-
ta veca agresivnost pojedinih podtipova papilarnog kar-
cinoma, za klasi¢ni papilarni karcinom zasad se ne nala-
z1 morfoloskih znacajka koje bi ukazivale na veéi malig-
ni potencijal, tj. sklonost intraglandularnoj ili paraglan-
dularnoj diseminaciji.

Na uzorku od 100 bolesnika obradenih u Zavodu za
nuklearnu medicinu i za$titu od zracenja, KBC Zagreb,
kod kojih je citoloski postavljena i histoloski potvrdena
dijagnoza papilarnog karcinoma, semikvantitativho smo
analizirali sve prethodno navedene morfoloske znacajke
klasi¢nog papilarnog karcinoma, te veli¢inu i UZV znaca-
jke punktiranih ¢vorova. Statistickom obradom nije us-
tanovljena povezanost izmedu bilo kojeg morfoloskog
parametra, veliCine, lokalizacije i UZV znacajka ¢vora s
prisutno$cu intraglandularne i/ili paraglandularne dise-
minacije bolesti. Kako je iz literaturnih podataka, a i iz
naseg materijala razvidno da je intraglandularna disemi-
nacija bolesti relativno Cesta, a nismo utvrdili pokaza-
telj koji bi ukazivao na vecu ili pak manju vjerojatnost
intraglandularne diseminacije, i dalje stoji preporuka o
totalnoj tiroidektomiji kod citoloski postavljene dijag-
noze papilarnog karcinoma bez obzira na veli¢inu ¢vora i
citoloski podtip tumora.

MOLECULAR DIAGNOSTICS OF THYROID CANCER

MOLEKULARNA DIJAGNOSTIKA RAKA STITNJACE

Ivan Samija, Josip Luka¢, Zvonko Kusi¢

Department of Oncology and Nuclear Medicine, Sestre milosrdnice University Hospital, Zagreb, Croatia
Klinika za onkologiju i nuklearnu medicinu, Klinicka bolnica ,,Sestre milosrdnice®, Zagreb

New insights into the molecular-genetic basis of thy-
roid cancer can be applied in diagnosis to discover new
molecular markers and diagnostic procedures. Molecu-
lar markers and methods have several different applica-
tions in the treatment of patients with thyroid cancer.
They can serve for screening, making diagnosis, deter-
mining prognosis, and for early detection of residual and
recurrent disease in postoperative follow up of patients.

Spoznaje o molekularno-genetskoj osnovi raka Stit-
njace imaju svoju primjenu i u dijagnostici za otkrivanje
novih molekularnih biljega i dijagnostickih postupaka.
Molekularne metode i biljezi imaju razlic¢ite primjene u
zbrinjavanju bolesnika s rakom Stitnjace. Upotrebljava-
ju se kod probira, za postavljanje dijagnoze, za odrediva-
nje prognoze te za praenje bolesnika nakon operacije
kako bi se rano otkrio recidiv ili ostatna bolest.
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Mutations in the RET gene, which are associated
with inherited medullary carcinoma of the thyroid, are
analyzed for screening. Mutations in the RE7 gene have
been found in more than 90% of patients with inherited
medullary carcinoma of the thyroid, and they are associ-
ated with a very high risk of development of medullary
carcinoma of the thyroid. All first-degree relatives (par-
ents, siblings, and children) of a person known to have
inherited medullary carcinoma of the thyroid are tested
for mutations in the RET gene. If mutations are found
they can be offered prophylactic thyroidectomy or regu-
lar controls.

Analysis of molecular markers in fine-needle aspira-
tion samples of thyroid nodules could help in making
preoperative diagnosis in cases in which decisive diag-
nosis regarding malignancy cannot be made on the basis
of cytologic analysis. Patients with indeterminate cyto-
logic diagnosis regarding malignancy are being surgical-
ly treated for diagnostic purposes although most of them
have benign thyroid lesions. The introduction of relia-
ble molecular markers which would increase the accura-
cy of preoperative diagnosis could spare some of these
patients unnecessary surgery. Numerous markers have
been studied: galectin-3, CD44v6, human telomerase
reverse transcriptase (WTERT), oncofetal fibronectin,
RET/PTC gene rearrangements, mucin-1, high mobility
group I[(Y) (HMGI(Y)), HBME-1, and others. The ex-
pression of these markers has been analyzed by immu-
nocytochemical methods and by reverse transcription-
polymerase chain reaction (RT-PCR). Analysis of these
markers has not yet been included in the routine proto-
cols for treatment of patients with thyroid cancer. Nev-
ertheless, some of these markers (e.g., galectin-3 de-
tected immunocytochemically) have shown high diag-
nostic accuracy in identification of malignant thyroid
lesions. In an attempt to improve diagnostic accuracy, a
combined use of a panel of markers has been analyzed
in several studies. Recently published results of tran-
scriptomic analyses (cDNA microarrays) identified new
potential markers that could show higher diagnostic ac-
curacy than the markers studied so far.

It has also been studied whether analysis of the ex-
pression of certain markers in thyroid tissue samples
after thyroidectomy or fine-needle aspiration samples
can help determine prognosis. The markers studied for
this purpose are: p53, p27, cyclin D1, vascular endothe-
lial growth factor (VEGF), mucin-1, pituitary tumor
transforming gene (PT'T'G), mutations in BRAF gene,
RET/PTC gene rearrangements, and others. It has been

U svrhu probira odreduju se mutacije gena RET koje
su povezane s nasljednim medularnim karcinomom §tit-
njac¢e. Mutacije gena RE7 nadene su u vise od 90% osoba
s nasljednim medularnim karcinomom Stitnjace i pove-
zane su s vrlo visokim rizikom za razvoj medularnog kar-
cinoma. Mutacije gena RET odreduju se roditeljima,
braciidjeci osoba s dijagnosticiranim nasljednim medu-
larnim karcinomom S$titnjace, kako bi im se u slucaju
potvrdenih mutacija mogla ponuditi profilakti¢na tire-
oidektomija ili redovite kontrole.

Analiza molekularnih biljega u punktatima ¢vorova
Stitnjace mogla bi pomodi pri postavljanju prijeoperaci-
jske dijagnoze u slucajevima kada se citoloskom anali-
zom punktata ne moze postaviti jasna dijagnoza glede
malignosti. Bolesnici s nejasnom citoloskom dijagnozom
glede malignosti podvrgavaju se operaciji $titnjace u di-
jagnosticke svrhe, iako veéina njih ima benigne promjene
stitnjace. Uvodenje pouzdanih molekularnih biljega koji
bi povecali to¢nost prijeoperacijske dijagnostike promje-
na Stitnja¢e moglo bi postedjeti dio tih bolesnika nepo-
trebne operacije. Istrazivalo se brojne biljege (galektin-
3, CD44v06, kataliticku (reverzno-transkriptaznu) kom-
ponentu humane telomeraze (WTERT), onkofetalni fi-
bronektin, RET/PTC genske pregradnje, mucin-1,
HMGI(Y) (fugh mobility group 1(Y)), HBME-1 1 druge),
Cija se ekspresija odredivala imunocitokemijskim me-
todama i lan¢anom reakcijom polimerazom nakon re-
verzne transkripcije (RT-PCR). Odredivanje ovih biljega
zasad nije uklju¢eno u rutinske protokole zbrinjavanja
bolesnika s rakom Stitnjace, iako su neki od njih (npr.
galektin-3 odreden imunocitokemijski) pokazali obe-
¢avajule rezultate u smislu visoke dijagnosticke to¢no-
sti pri identifikaciji malignih promjena Stitnjace. Istra-
zivalo se 1 odredivanje vise biljega na pojedinim uzorci-
ma kako bi se povecala dijagnostic¢ka to¢nost. Na temelju
rezultata transkriptomskih analiza (cDNA ¢ipovi) ob-
javljenih u novije vrijeme izdvojeni su novi potencijalni
biljezi koji bi mogli pokazati vecu dijagnosti¢ku to¢nost
od dosad istrazivanih biljega.

Istrazivalo se 1 moze li analiza ekspresije pojedinih
biljega u uzorcima tkiva $titnjace nakon tireoidektomi-
je ili u punktatima pomo¢i pri odredivanju prognoze. U
tu svrhu se kao biljege istrazivalo p53, p27, ciklin D1,
vaskularni endotelni faktor rasta (VEGF), mucin-1,
PTG (pituitary tumor transforming gene), mutacije u genu
BRAF, RET/PTC genske pregradnje i druge. Tako se, na
primjer, pokazalo da je poveéana ekspresija biljega mu-
cin-1 u uzorcima tumorskog tkiva statisti¢ki znacajno
povezana s kra¢im razdobljem bez znakova bolesti u
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shown, for example, that overexpression of mucin-1 is
statistically significantly associated with shorter relapse-
free survival in patients with papillary carcinoma of the
thyroid. But, none of the markers studied so far has been
included in the routine protocols for treatment of pa-
tients with thyroid cancer due to the lack of clinically
relevant results repeated in different studies on a large
sample.

Measurement of serum thyroglobulin as a marker of
recurrent or residual disease is part of routine postoper-
ative follow up in patients with differentiated thyroid
cancer. But this method has some limitations. Circulat-
ing antithyroglobulin antibodies, if present, can inter-
fere with serum thyroglobulin measurement. Also, the
measurement of serum thyroglobulin requires previous
thyroxine withdrawal or administration of expensive re-
combinant human thyrotropin (TSH). Detection of cir-
culating thyroid cells by RT-PCR or real-time RT-PCR
has been studied as a potential more reliable marker
that could replace serum thyroglobulin measurement.
In most of these studies, thyroglobulin mRNA has been
studied as a specific marker for the presence of circulat-
ing thyroid cells. Results of different studies regarding
the value of this marker are conflicting. The value of
this marker is significantly diminished by positive find-
ing of thyroglobulin mRNA in healthy persons reported
in several studies. In a smaller number of studies other
markers in addition to thyroglobulin (thyrotropin recep-
tor, thyroid peroxidase (TPO), and sodium/iodide sym-
porter (NIS)) have been studied. Detection of circulat-
ing tumor cells as a marker of local relapse or presence
of distant metastases in patients with medullary carci-
noma of the thyroid has been investigated in only few
studies. As markers in these studies, CK20, calcitonin,
and carcinoembryonic antigen (CEA) have been ana-
lyzed by RT-PCR.

bolesnika s papilarnim karcinomom Stitnjac¢e. Medutim,
dosad niti jedan od istrazivanih biljega nije pokazao u
ve¢em broju studija na velikom broju uzoraka dovoljno
dobre i klini¢ki relevantne rezultate da bi ga se uvrstilo
u rutinske protokole zbrinjavanja bolesnika s rakom §tit-
njace.

Odredivanje serumskog tireoglobulina rutinski se
primjenjuje u poslijeoperacijskom praéenju bolesnika s
diferenciranim rakom $titnjace kao biljeg recidiva ili
ostatne bolesti. Medutim, ovaj biljeg ima neke ne-
dostatke kao §to su utjecaj cirkulirajuéih antitireoglobu-
linskih protutijela na izmjerenu vrijednost serumskog
tireoglobulina 1 nuznost uskraéivanja tiroksina ili pri-
mjene skupog rekombinantnog humanog tireotropina
('TSH) prije odredivanja serumskog tireoglobulina. Kao
pouzdaniji biljeg koji bi mogao zamijeniti odredivanje
serumskog tireoglobulina istrazuje se otkrivanje cirku-
lirajucih stanica Stitnjace metodom RT-PCR i metodom
real time RT-PCR. U vecini ovih istrazivanja kao speci-
fi¢ni biljeg prisutnosti cirkulirajuéih stanica $titnjace
odredivala se mRNA za tireoglobulin. Rezultati razli¢itih
istrazivanja su dali opre¢ne rezultate glede vrijednosti
ovoga biljega. Vrijednost ovoga biljega najvise umanjuju
pozitivni nalazi mRNA za tireoglobulin u zdravih osoba
dobiveni u nekim istrazivanjima. U manjem broju istra-
zivanja odredivalo se 1 druge biljege uz tireoglobulin:
receptor za tireotropin, tireoidnu peroksidazu (TPO) i
natrij-jodid-simporter (NIS). Odredivanje cirkulirajucih
tumorskih stanica kao biljeg lokalnog recidiva ili prisut-
nosti udaljenih metastaza u bolesnika s medularnim kar-
cinomom §titnjace ispitivalo se u tek nekoliko istrazi-
vanja. Kao biljege u tim se istrazivanjima odredivalo
CK20, kalcitonin i karcinoembrijski antigen (CEA) me-
todom RT-PCR.
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SURGICAL TREATMENT OF DIFFERENTIATED THYROID
CARCINOMA

KIRURSKO LIJECENJE DIFERENCIRANOG KARCINOMA STITNJACE

Vlado Petric, KreSo Zurak, Davor DZepina

Department of EN'T; Head and Neck Surgery, Sestre milosrdnice University Hospital, Zagreb, Croatia
Klinika za otorinolaringologiju i kirurgiju glave i vrata, Klini¢ka bolnica “Sestre milosrdnice”, Zagreb

According to prognostic factors, thyroid cancer pa-
tients could be classified into several risk groups, how-
ever, the principles of surgical radicality should be first
considered, as is the case in other types of cancer sur-
gery. The choice of surgical approach primarily depends
on the surgeon’s skills and capability to precisely deter-
mine what surgery extent is optimal in a particular case.
Cytology, ultrasonography and intraoperative biopsy are
the most reliable tools when deciding on the extent of
the procedure. The efficacy of surgical treatment is ev-
ident through a number of numerical parameters record-
ed over lifetime of both the patient and the surgeon.
Mortality rate, local cancer recurrence, regional metas-
tases, reoperation and postoperative complications all
are indicators of the surgeon’s efficiency. On the other
hand, each cancer patient should be referred to as an
“individual with a tumor disease”, which follows the
patient from the diagnosis to the very end of his/her
life. The disease has an enormous effect on the patient’s
life, and makes it significantly different.

Papillary cancer is the most common type of thyroid
cancer. According to the literature, surgical treatment
of papillary cancer may be classified into two groups.
Group 1 includes minimal papillary cancer of less than
1 cm in diameter, with no invasion of the thyroid cap-
sule and no metastases. Cancer may be detected as an
occult lesion in younger persons during surgery for some
other type of lesion. L.obectomy is a preferable proce-
dure, especially if the lesion is unicentric with less than
5 mm in diameter.

Group 2 includes all other types of papillary cancer.
The signs of multicentricity are seen in over 80% of pap-
illary cancers, lymph node metastases are common, both
local and regional, and lung metastases are common in
the advanced stage of the disease. In some cases local
invasion of the trachea and esophagus is observed. Total
thyroidectomy with neck dissection is the method of

Unato¢ tomu $to se s obzirom na prognosti¢ke ¢im-
benike bolesnici s rakom Stitnjace mogu podijeliti u
nekoliko rizi¢nih skupina, smatramo da se u kirurgiji raka
stitnja¢e mora slijediti nacelo radikalnosti, kao 1 u kirur-
giji drugih tumora. Kako se u tom slucaju postaviti, ovisi
o individualnosti kirurga, sto obuhvacéa njegovu dobru
kirur$ku izobrazbu i sposobnost neposrednog donosenja
odluke o opsegu operacijskog zahvata u svakom pojedi-
nom slucaju. Za donosenje odluke nemjerljivo su znacaj-
ni pouzdan citoloski nalaz, ultrazvuéni prikaz, kao i nalaz
intraoperacijske biopsije. Konacan rezultat vidljiv je u
broj¢anom prikazu brojnih parametara koji se mogu prati-
ti tijekom Zivotnoga vijeka bolesnika, odnosno radnoga
vijeka kirurga. Rezultate rada kirurga moguce je pratiti
kroz broj smrtnih ishoda bolesnika, lokalnih recidiva,
regionalnih metastaza, ponovnih operacija i poslijeope-
racijskih komplikacija. S druge strane, svakog bolesnika
treba promatrati kao osobu s tumorskom boles¢u koja ga
prati do kraja Zivota od trenutka potvrde dijagnoze. Sig-
urno je da bolest kao takva utjece na njegov zZivot i mi-
jenja njegove dotadasnje stavove.

Prema podacima iz svjetske literature, kirursko lije-
Cenje najc¢eséeg papilarnog karcinoma se prema klinickim
znacajkama bolesti moze podijeliti u dvije skupine.

U prvu skupinu spada lijeCenje minimalnog papilar-
nog karcinoma, manjeg od 1 cm u promjeru, koji ne poka-
zuje znakove invazije tiroidne kapsule 1 koji nije meta-
stazirao, a nade se u mladih osoba kao okultna lezija ti-
jekom kiruskog zahvata na $titnja¢i zbog nekog drugog
benignog razloga. U takvu slucaju, osobito ako je lezija
unicentri¢na i manja od 5 mm u promjeru, smatra se da
je mozda dovoljna lobektomija, uz redovito pracenje
daljnjeg tijeka bolesti.

U drugu skupinu spada lije¢enje veéine papilarnih
karcinoma koji nisu ni minimalni ni okultni. Poznato je
da papilarni karcinom u vise od 80 posto slucajeva po-
kazuje mikroskopske znakove multicentri¢nosti, ¢esto
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choice. The neurovascular and muscular structures that
are free of tumor remain preserved with surgery. Elec-
tive neck dissection is not indicated. The richer the
experience of the surgeon, the lower the complication
rate, e.g., the incidence of recurrent nerve injury and
hypoparathyroidism.

The treatment of low-risk types of papillary cancer
(depending on prognostic factors according to AGES,
AMES and MACIS criteria) remains controversial. Al-
though salvage surgery is favored for low mortality and
surgical complication rates, the principle of surgical rad-
icality should be considered first, for a couple of rea-
sons. Mortality rate is significantly decreased despite a
higher incidence of cancer occurrence, and this may in
part be due to a more efficient and earlier diagnosis of
cancer disease. On the other hand, thanks to the nature
of the papillary cancer and long duration of the disease,
the advanced stages of the disease with a poor prognosis
rarely develop. Salvage surgery is, however, associated
with thyroid recurrence requiring reoperation, which
leads to a more complex surgical orientation and an in-
crease in surgical complications. Higher recurrence and
metastasis rates lead to a higher mortality rate, there-
fore regular and careful follow up is needed. Patients
are unable to handle their disease and often insist on a
“radical” surgical approach, to totally remove the rem-
nants of the disease. Total removal of cancer makes it
possible to explore other non-surgical methods of treat-
ment with radioactive iodine.

Follicular cancer is a rarer type of thyroid cancer. The
highest incidence of this type of cancer is found in fe-
males and elderly patients. Microscopic diagnosis is con-
firmed either through vascular or capsular invasion.
Multicentricity and lymph node metastases occur rare-
ly but the lungs, bones and other tissues are often in-
vaded by the disease. Follicular cancer with capsular
microinvasion has a good prognosis. According to the lit-
erature, lobectomy is a good method of choice. Yet, total
thyroidectomy is the method of choice in the majority
of cases.

Hiirchle cell carcinoma is considered a variant of fol-
licular carcinoma, and causes difficulty in the treatment
for a couple of reasons. Metastases may appear in 2% to
3% of benign types, and unlike follicular variant, iodine
intake by carcinoma is poorer, which causes difficulty in
the treatment of metastatic disease. Total thyroidecto-
my is the method of choice.

metastazira u limfne ¢vorove lokalno i regionalno, po-
slije moZe metastazirati u pluca i ostale organe, a u po-
jedinim slucajevima lokalno invadira dusnik i jednjak.
U navedenim slucajevima najbolji izbor kirurskog lijece-
nja je totalna tireoidektomija s disekcijom limfnih ¢vo-
rova prednje 1 lateralnih regija vrata kad su evidentne
metastaze u vratnim limfnim ¢vorovima. Pritom se Stede
sve zivéane, krvozilne i miSiéne strukture koje nisu
neposredno zahva¢ene tumorom. U tim sluc¢ajevima nije
indicirana elektivna disekcija vrata. S iskustvom kirurga
opada i broj neposrednih komplikacija operacijskog za-
hvata, u prvom redu ozljeda povratnog Zivca i slucajeva
trajnog hipoparatireoidizma.

U lije¢enju pojedinih skupina bolesnika s papilar-nim
karcinomom niskog rizika (ovisno o prognosti¢kim ¢im-
benicima prema kritrijima AGES, AMES ili MACIS)
stavovi su 1 danas kontroverzni. Unato¢ tomu §to se po-
Stedna kirurgija opravdava ¢injenicom niske stope smrt-
nosti i nizom ucestalo$¢u kirur§kih komplikacija, sma-
tramo da nacelo radikalnosti u kirurgiji karcinoma i dalje
treba postovati, 1 to zbog nekoliko ¢injenica. lako je
ucestalost karcinoma u porastu, smrtnost opada, $to se s
jedne strane moze objasniti boljom i ranijom dijagno-
stikom, zbog ¢ega je sve vise bolesnika u ranijem stadi-
ju bolesti. S druge pak strane, s obzirom na narav papilar-
nog karcinoma i dug tijek bolesti, ne stignu se razviti
uznapredovali oblici bolesti s losijom prognozom. Ipak,
uz poStednu kirurgiju raste broj recidiva u lezistu Stit-
njace i limfnim ¢vorovima, $to zahtijeva drugi operacij-
ski zahvat koji sa sobom nosi otezanu kirurs§ku orijen-
taciju i ve¢i broj komplikacija. Uz to, s brojem recidiva i
metastaza raste i smrenost bolesnika, pa je uz pravodob-
ni pristup lijeCenju neophodna redovita i dobra kontrola
(prac¢enje) bolesnika. Bolesnici su optere¢eni svojom
boleséu i pokazuju znakove anksioznosti te ¢esto inzisti-
raju na “kompletnoj operaciji“, jer se ne mogu pomiriti s
¢injenicom da je unato¢ dobroj prognozi jo$ nesto ostalo.
S druge strane, potpuno odstranjenje Stitnja¢e omogucuje
primjenu nekirurskih metoda lijeCenja radioaktivnim
jodom.

Rjedi od papilarnog je folikularni karcinom. Oboljeli
pripadaju starijim dobnim skupinama, uz prevladavanje
zenskog spola. Mikroskopska dijagnoza postavlja se doka-
zom vaskularne ili kapsularne invazije. Rijetka je multi-
centri¢nost 1 limfogeno metastaziranje, dok je ucestala
hematogena diseminacija bolesti u pluca, kosti i ostala
tkiva. Folikularni karcinom s mikroinvazijom kapsule ima
dobru prognozu, a prema podacima iz svjetske literature
u takvom slucaju lobektomija je mozda dovoljna. Ipak,
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za veéinu bolesnika metoda izbora je totalna tireoidek-
tomija.

Benigni tumor Hiirthleovih stanica i karcinom vari-
jante su folikularnoga karcinoma koje se teze lijeCe zbog
nekoliko razloga. U 2 do 3 posto slucajeva benigni oblici
poslije mogu metastazirati, a za razliku od ¢iste foliku-
larne varijante karcinomi slabije kumuliraju jod, zbog
Cega je otezano lijeCenje metastatske bolesti. I u tom
slucaju totalna tireoidektomija je metoda izbora.

UP TO DATE PROCEDURES IN THYROID GLAND SURGERY

SUVREMENI POSTUPCI U KIRURGIJI STITNJACE

Drago Prgomet

Department of EN'T, Head and Neck Surgery, Zagreb University Hospital Center, Zagreb, Croatia
Klinika za bolesti uha, nosa i grla i kirurgiju glave i vrata, Klini¢ki bolnicki centar Zagreb, Zagreb

Introduction

Surgical treatment of thyroid gland has dramatically
changed by the introduction of advanced technologies
like high-resolution endoscopy devices and harmonic
scalpel.

Aim

The goal of this presentation is to present our ex-
perience in more than 150 patients with thyroid gland
disease that were operated on with harmonic scalpel
and/or using minimally invasive video-assisted ap-
proach. The emphasis of the presentation will be on:
(1) comparison of technology-powered thyroidectomies
with conventional thyroid surgery; (2) advantages of
hemostasis with harmonic scalpel when compared to
electrosurgery or COZ2 laser; (3) values of endoscopic
visualization of operative field in the neck; (4) cos-
metic gain with the use of both of these technologies;
and (5) algorithm for rational implementation of en-
doscopic thyroidectomy in modern surgical practice.
Both of these sophisticated technologies have been
routinely implemented for thyroid surgery at Univer-
sity Department of EN'T; Head and Neck Surgery, Za-
greb University Hospital Center.

Uvod

Kirurgija Stitnjace u posljednjih nekoliko godina
dozivjela je znacajne promjene uvodenjem naprednih
tehnologija poput visokorezolucijske endoskopije i
upotrebe ultrazvu¢nog noza.

Cilj

Cilj predavanja je prikazati nasa iskustva u primjeni
ultrazvuénog noza i minimalno invazivne video-asisti-
rane tiroidektomije kod vise od 150 tiroidektomija, s
naglaskom na: 1) usporedbu iskustava stecenih u primje-
ni ovih metoda s onima ste¢enim klasi¢nim tiroidekto-
mijama, 2) prednosti hemostaze ultrazvu¢nim noZem u
odnosu na elektrokoagulaciju i primjenu ligatura, 3) vri-
jednosti intraoperacijske vizualizacije endoskopskim
uredajima, 4) estetske prednosti primjene naprednih
tehnologija 1 5) algoritam za racionalnu provedbu en-
doskopske tiroidektomije u suvremenoj kirur$koj prak-
si. Obje ove tehnologije s uspjehom se primjenjuju u
nasoj Klinici unazad godinu dana.

Materijal i metode

Minimalno invazivna video-asistirana tiroidektomi-
ja (MIVAT;, minimally invasive video-assisted thyroidectomy)
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Material and Methods

"The initial endoscopic experience developed with
minimally invasive parathyroidectomy prompted some
authors to try a similar surgical approach for thyroid sur-
gery. They have called the procedure MIVAT, minimal-
ly invasive video assisted thyroidectomy. Since the ma-
jority of patients affected by thyroid disease are women
and cosmetic result becomes very important, the first
idea that moved to MIVAT was the “almost invisible”
scar, with an incision of no more than 1.5-2 cm. Further
experience with MIVAT has demonstrated that this pro-
cedure enables similar results as traditional thyroidec-
tomy, with less trauma to the tissue, better postopera-
tive recovery, and shorter hospital stay. Furthermore,
there is less postoperative pain owing to limited dissec-
tion and less tissue destruction. MIVAT is indicated for
correct selection of patients (approximately 10% of all
surgical thyroid cases). It is a minimally invasive proce-
dure that requires good experience in classic “open-
neck” thyroid surgery and right conduction of the endo-
scopic “gassless” procedure management. Indications for
this procedure are nodule <3 cm in diameter, thyroid
volume <25 mL, benign or low-grade follicular lesions,
and papillary carcinoma. Absolute contraindications are
previous neck surgery, large goiters and local metastas-
es, while relative contraindications are previous neck
irradiation, hyperthyroidism and thyroiditis.

Harmonic scalpel cuts and coagulates simultaneously
using mechanical vibration. This instrument was devel-
oped in the 1990s, and since then has been successfully
used for several years in general and laparoscopic sur-
gery, otorhinolaryngology, cardiac surgery, oral surgery and
gynecologic surgery. The generator of the harmonic scal-
pel produces a natural harmonic frequency of 55000 Hz.
When the active blade contacts tissues, the transmit-
ted acoustic waves cause cavitational fragmentation and
cavitational cutting rather than electrical or thermal co-
agulation, as with standard cautery. The harmonic scal-
pel uses mechanical vibration to produce hemostasis at
low temperature (80 °C), which has an advantage of pro-
ducing less tissue thermal injury. The possibility of si-
multaneous cutting and coagulation significantly reduces
surgical time in thyroid surgery. The harmonic scalpel
has been shown to effectively seal and cut a vessel up
to 3 mm in diameter. When compared with electrosur-
gery and CO?2 laser, the harmonic scalpel causes approx-
imately half the size of thermal injury. Nevertheless,
for safe recurrent nerve surgery, active blade has to be
at least 5 mm distant from structures that are in danger

tehnika je koja se razvila nekoliko godina nakon uvodenja
endoskopskog instrumentarija u kirurgiju paratiroidnih
zlijezda. Kako vecinu bolesnika s bolestima $titnjace Cine
zene, prvobitna zamisao koja je dovela do primjene MI-
VAT bio je bolji kozmeticki rezultat (incizija od 1,5-2
cm). S veéim brojem operiranih bolesnika pokazalo se
da MIVAT omogucuje iste rezultate kao i tradicionalna
tiroidektomija, uza znacajno manju traumu, bolji posli-
jeoperacijski tijek, kra¢u hospitalizaciju i bolje estetske
rezultate. Takoder, zbog ograni¢ene disekcije i manje
destrukcije tkiva bolesnici se zale na manju poslijeo-
peracijsku bol. Ova se tehnika razlikuje od ostalih (npr.
abdominalnih) endoskopskih metoda na nacin da se pri-
likom operacije ne insuflira plin u operacijsko podrudje.
MIVAT je minimalno invazivan zahvat koji zahtijeva
prethodno dobro iskustvo u konzervativnoj kirurgiji Stit-
njace, te ispravno rukovanje endoskopskim instrumen-
tima u uskom operacijskom polju bez insuflacije plina.
Zahvat je prikladan za oko 10% bolesnika s kirurs$kim
bolestima $titnjace. Indikacije za MIVAT su solitarni
¢vor manji od 3 cm, volumen Stitnjace manji od 25 ml,
dobroc¢udne folikularne lezije ili folikularne lezije niskog
maligniteta, te papilarni karcinom. Apsolutne kontrain-
dikacije za primjenu ove metode su prethodni operaci-
jski zahvati na vratu, prisutnost metastaza ili velike
strume, dok se u relativne kontraindikacije mogu svr-
stati prethodno ozra¢ivanje vrata, hipertiroidizam 1 ti-
roiditis.

Ultrazvu¢ni noz koristi mehanicke vibracije za isto-
dobnu koagulaciju i rezanje tkiva. Upotreba ovog instru-
menta prvi je put opisana 1990. i od tada se uspjesno
primjenjuje u opcoj i laparoskopskoj kirurgiji, otori-
nolaringologiji, kardijalnoj kirurgiji, oralnoj kirurgiji 1
ginekologiji. Ultrazvuéni se noz sastoji od generatora koji
stvara akusti¢ni val frekvencije 55000 Hz, koji se preno-
si na aktivni reza¢ koji harmoni¢no vibrira na istoj fre-
kvenciji. Tako preneseni ultrazvuc¢ni valovi uzrokuju
kavitacijsku fragmentaciju i rezanje tkiva, za razliku od
elektri¢ne ili toplinske koagulacije kod konvencional-
nih instrumenata. Nadalje, pri radu s ultrazvu¢nim no-
Zem stvara se manje toplinske energije (do 80 °C), Sto
smanjuje toplinsko oste¢enje okolnog tkiva. Moguénost
istodobnog rezanja i koagulacije znacajno skraduje vri-
jeme potrebno za operacije Stitnjace. Ultrazvu¢nim no-
Zem moze se uciniti hemostaza krvnih zila promjera do
3 mm. lako su istrazivanja pokazala da se upotrebom
ovog instrumenta oStecuje dvostruko manja povrSina
okolnog zdravog tkiva u usporedbi s elektrokauterom ili
laserom, za sigurno oCuvanje povratnog zZivca preporuka
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of injury. At the end, the use of harmonic scalpel in thy-
roid surgery enables better cosmetic result, as well as
avoidance of postoperative drainage tube placement.

Conclusion

MIVAT enables similar results as traditional thyroid-
ectomy, with less trauma to the tissue, better postoper-
ative recovery, shorter hospital stay, better cosmetic re-
sult, and less postoperative pain. The use of harmonic
scalpel in thyroid surgery enables less tissue destruc-
tion, avoidance of drainage tube placement, and signif-
icantly shorter operative time.

je da aktivna rezna ploha noza mora biti udaljena bar 5
mm. Naposlijetku, upotreba ultrazvuénog noza u kirur-
giji Stitnja¢e omogucuje izvodenje zahvata kroz manji
kozni rez na vratu, te pouzdanu hemostazu nakon koje
nije potrebno postavljanje drenaze.

Zakljucak

MIVAT omoguduje iste rezultate kao i tradicionalna
tiroidektomija, uza znacajno manju traumu, bolji posli-
jeoperacijski tijek, kracu hospitalizaciju, bolje estetske
rezultate i manju poslijeoperacijsku bol. Upotreba ul-
trazvuénog noza u kirurgiji $titnjace omoguduje izvodenje
zahvata kroz manji kozni rez na vratu, pouzdanu hemosta-
zu nakon koje nije potrebno postavljanje drenaze i znacaj-
no krace trajanje operacije.

POSTOPERATIVE COMPLICATIONS OF THYROID CANCER
SURGERY

POSTOPERACIJSKE KOMPLIKACIJE IV(IRURéKOG LIJECENJA RAKA
STITNJACE

Ivo Gluncié

Department of EN'T; Head and Neck Surgery, Split University Hospital, Split, Croatia
Klinika za bolesti uha, nosa i grla s kirurgijom glave i vrata, Klinicki bolnicki centar Split, Split

During their lifetime, every other person will devel-
op one or multiple thyroid nodules. Clinically evident
thyroid cancer is diagnosed in about 40 persons per mil-
lion inhabitants, and it accounts for 0.6% to 1.6% of all
malignancies.

Total thyroidectomy with anterior neck dissection
(which includes complete removal of the thyroid gland,
lymph nodes and fat tissue in the anterior lower neck
triangle, anatomic region IV) is the surgical treatment
of choice. Total thyroidectomy with unilateral or bilat-
eral neck dissection is indicated in patients with thy-
roid cancer metastasizing to the lateral side of the neck.

"Thyroid surgery was founded by Theodor Kocher who
treated 2000 patients during the period from 1872 to
1896. Thyroid surgery has evolved with time in terms
of technique as well as in reduction of the rate of com-

U svakog drugog Covjeka tijekom Zivota razviju se veéi
ili manji pojedinacni ili viSestruki ¢vorovi u Stitnjaci,
¢escée u zena nego u muskaraca. Klinicki manifestni kar-
cinom §titnjace dijagnosticira se u otprilike 40 osoba na
milijun stanovnika. Rak $titnjace ¢ini od 0,6% do 1,6%
svih zlo¢udnih tumora.

U lije¢enju karcinoma $titnjace totalna tireoidekto-
mija s prednjom disekcijom vrata (podrazumijeva
odstranjenje Citave Stitnjace, limfnih ¢vorova i masnog
tkiva u prednjem donjem trokutu vrata, odnosno regije
VI) je kirur§ka metoda izbora. Totalna tireoidektomija s
jednostranom ili obostranom disekcijom vrata je kirur-
$ki zahvat indiciran u bolesnika s karcinomom §titnjace
1 metastazama u lateralnim stranama vrata.

"Temelje danasnje kirurgije Stitnjace postavio je The-
odor Kocher. On je od 1872. do 1896. godine uspjesno
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plications. Improved surgical technique, and better
knowledge of the anatomy and pathology have led to
safe thyroid surgery with minimal postoperative com-
plications.

Thyroid surgery is a field involving different special-
ties, e.g., general surgeons, thoracic surgeons, EN'T spe-
cialists, cervicofacial surgeons and endocrine surgeons.
At the beginning of the 20™ century, according to the
literature, the most common complications of thyroid
surgery were postoperative bleeding, formation of he-
matoma, infections, and high postoperative mortality, the
latter being extremely low in current practice.

However, total thyroidectomy is associated with a
high risk of potential complications. The most common
complications of total thyroidectomy are as follows:

— unilateral or bilateral injury of the recurrent laryn-
geal nerve

— injury of the superior laryngeal nerve

— transitory or permanent hypoparathyroidism

— postoperative bleeding

— wound infection

Occasional postoperative complications of total thy-
roidectomy include:

— injury of the thoracic duct
— Horner’s syndrome
— injury of the trachea

Injury of the recurrent laryngeal nerve occurs in the
immediate postoperative period and can be transitory
or permanent. The patient talks harshly because of vo-
cal cord paresis: in case of transitory paresis, vocal cords
are located paramedially, while in case of permanent
paresis (paralysis) vocal cords are located intermedially.

"Transitory paresis lasts for 6 to 8 months and requires
follow up by an ENT specialist. In bilateral paralysis
accompanied by breathing disorders tracheotomy is a
provisory solution, while cordopexy of the displaced vo-
cal cord is a definitive one. Permanent injury of the re-
current laryngeal nerve is a very rare complication and
occurs in less than 1% of cases.

Injury of the external superior laryngeal nerve is en-
countered in 3.7% of patients. Clinical symptoms include
speech fatigue, voice tonality disorder and restriction in
high tone production.

Injury of the main internal superior laryngeal nerve
with ipsilateral lesion of the recurrent laryngeal nerve
causes dysphagia. [t occurs in less than 0.4% of cases.

Hypoparathyroidism is the result of the removal, in-
jury or disrupted vascularization of parathyroid glands.
It manifests on postoperative day 2 or 3, or exceptional-

izveo preko 2000 operacija Stitnjace. Kirurgija Stitnjace
dozivljavala je znacajne promjene u samoj tehnici, a time
i u popratnim komplikacijama.Usavr$avanjem kiruske
tehnike te boljim poznavanjem kirurske anatomije i pa-
tologije StitnjaCe kirurgija Stitnjae postaje sigurna s
minimalnim poslijeoperacijskim komplikacijama. Da-nas
se kirurgijom $tinjace bave kirurzi razlicite izobrazbe i
profila: op¢i kirurzi, torakalni kirurzi, otorinolaringolozi,
onkokirurzi, kirurzi glave i vrata te endokrini kirurzi.

Na pocetku 20. stoljeca, prema objavljenim radovi-
ma, najcesée komplikacije kirurgije $titnjace bila su po-
slijeoperacijska krvarenja, hematomi, infekcije i posli-
jeoperacijska smrtnost. Poslijeoperacijska smrtnost u
kirurgiji Stitnjace danas je vrlo niska. Nedostatak totalne
tireoidektomije podrazumijeva visok rizik od moguc¢ih
komplikacija. Najcesée komplikacije totalne tireoidek-
tomije su :

— Jednostrana ili obostrana lezija povratnog Zivca
— lezija gornjeg laringealnog Zivca

— prolazni ili trajni hipoparatireoidizam

— poslijeoperacijsko krvarenje

— infekcija rane

Rjede poslijeoperacijske komplikacije totalne tirei-
odektomije su:

— lezija torakalnog duktusa
— Hornerov sindrom
— lezija traheje.

Ozljeda povratnog Zivca javlja se kao trajna i prolaz-
na pareza neposredno nakon operacije. Bolesnik je pro-
mukao, glasiljka je u prolaznim parezama u paramedi-
jalnom poloZaju, a kod trajne u intermedijalnom polozaju.
Prolazna pareza i$¢ezava nakon Sest do osam mjeseci 1
zahtijeva kontrolu otorinolaringologa. Kod bilateralne
paralize je zbog smetnji disanja potrebna traheotomija,
a kao konacno rjesenje kordopeksija jedne glasnice. Traj-
na ozljeda povratnog Zivca danas je svedena na najmanju
mjeru, do 1% slucajeva.

Lezija vanjske grane gornjeg laringealnog Zivca je
suspektna u 3,7% slucajeva. Klinicki simptomi su govor-
na zamorljivost, teskoce u tonalitetu glasa i ograni¢enju
visokih tonova.

Lezija gornjeg laringealnog Zivca s istostranim o0s-
teCenjem povratnog zivca dovodi do smetnji gutanja
tekudine. Ostecenje gornjeg laringealnog Zivca je ispod
0,4% slucajeva.

Hipoparatireoidizam nastaje kao posljedica odstra-
njenja, ozljede ili poremedéene vaskularizacije paratireo-
idnih tjelesaca. Pojavljuje se drugog do treceg dana na-
kon operacije, a iznimno nakon petog dana. Klinicki
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ly postoperative day 5. Clinical symptoms include hy-
pocalcemia with consequentially increased neuromus-
cular excitation with hand and foot paresthesia, Ch-
vostek’s sign, muscular spasms that may progress to car-
popedal tetany, laryngospasm and bronchospasm. Tran-
sitory hypoparathyroidism as the result of disrupted vas-
cularization is more frequent. According to most experts,
normal function of only one parathyroid gland is suffi-
cient for physiological PTH levels, while others believe
that at least three functional parathyroid glands are need-
ed. Low calcium and high phosphate blood levels indi-
cate the possibility of permanent hypoparathyroidism
and the need for D3 or AT-10 drops. After 6 months of
substitution calcium therapy, hypoparathyroidism is con-
sidered permanent. The incidence of permanent hy-
poparathyroidism above 3% after total thyroidectomy is
considered extremely high.

Postoperative bleeding most commonly occurs im-
mediately after awaking of the patient or after a few
hours because of the strain and blood pressure increase.
Slipping of the ligature of a great artery or vein is the
most dangerous complication. Heavy bleeding can cause
suffocation, so in such cases urgent wound revision is
mandatory. Blood transfusion is needed in 1% of these
patients. Currently, 80% of surgeons do not require blood
doses prepared for thyroidectomy.

Wound infections are extremely rare nowadays.
There is no need for antibiotic prophylaxis or therapy in
thyroid surgery, except for patients with diabetes, heart
disease or immunodeficiency.

Literature is abundant in studies performed in large
patient series (Rosato 14,934; Thomusch 4000; Tartaglia
1636; Muller 1031; Rios 301 patients), without any sys-
tematic analysis of risk factors in thyroid surgery. Ac-
cording to some authors, surgical experience is an im-
portant factor for complication development (Acun),
whereas others believe that the problem lies in the size,
weight or intrathoracic location of the thyroid gland, pa-
tient age, duration of the procedure, etc. A paper by
Thomusch and Herman implies that injury of the recur-
rent laryngeal nerve and hypoparathyroidism are more
frequent in male patients.

Thanks to preoperative preparation of the patient,
anesthesia, surgical technique and better knowledge of
thyroid anatomy, the incidence of postoperative com-
plications in total thyroidectomy is constantly decreas-
ing. 'Two most serious complications have been dimin-
ished: recurrent laryngeal nerve injury occurs in 1% and
hypoparathyroidism in 3% of patients.

simptomi su znakovi hipokalcemije, a rezultat su pove-
¢ane neuromuskularne podrazljivosti. To su parestezije
u rukama i nogama, Chvostekov znak, a misi¢ni gréevi
se mogu pogorsati do karpopedalnog spazma, laringo-
spazma 1 bronhospazma. Prolazni hipoparatireoidizam je
¢es¢i od trajnog oblika, a posljedica je narusavanja vasku-
larizacije zlijezda. Za normalnu funkciju parathormona,
prema vedini autora, dovoljna je funkcija jednog para-
tireoidnog tjelesca, dok drugi smatraju da je potrebno
saCuvati tri tjeleSca. Niska razina kalcija 1 visoka razina
fosfata u krvi nakon operacije je moguéi znak da ée na-
stati trajni hipoparatireodizam koji zahtijeva lijeenje
pomodu D3 ili AT-10 kapi. Ako nakon Sest mjeseci osta-
je potreba za nadomjesnom terapijom kalcija, prolazni
hipoparatireoidizam se smatra trajnim. Incidencija traj-
nog hipoparatireoidizma iznad 3% nakon totalne tire-
oidektomije se smatra znatno visokom.

Poslijeoperacijsko krvarenje naj¢esce se pojavljuje
neposredno nakon budenja iz anestezije ili nekoliko sati
poslije zbog napinjanja i porasta krvnog tlaka. Najveca
je opasnost skliznuée podveza s arterije ili vene veceg
lumena. Jaca krvarenja mogu dovesti do gusenja, pa je
prijeko potrebna hitna revizija rane. Transfuzija krvi
potrebna je u 1% slucajeva krvarenja. Danas 80% kirurga
ne potrazuje krv prije tireoidektomije.

Infekcije rane danas su iznimno rijetke. Vecina kirur-
ga ne rabi antibiotsku profilaksu ili terapiju u kirurgiji
Stitnjace. Antibiotska terapija potrebna je u slu¢ajevima
kada se radi o bolesnicima s manifestnim dijabetesom,
sréanim bolestima 1 imunodeficijenciji.

U literaturi se navode mnoge analize na velikim se-
rijama bolesnika (Rosato 14,934; Thomusch 4000; Tar-
taglia 1636; Muller 1031; Rios 301 bolesnik), koje nesu-
stavno analiziraju rizi¢ne ¢imbenike u nastajanju kom-
plikacija u kirurgiji Stitnjace. Prema nekima kirursko
iskustvo je vazan ¢imbenik u nastajanju komplikacija u
kirurgiji Stitnjace (Acun). Prema drugima uzrok treba
traziti u veli¢ini, tezini, intratorakalnom polozaju Stit-
njaCe, dobi bolesnika, trajanju samog zahvata. Radovi
Thomuscha i Hermana ukazuju na to da su kod muska-
raca Cesce komplikacije povezane s lezijom povratnog
Zivca 1 hipoparatireoidizma.

Zahvaljuéi prijeoperacijskoj pripremi bolesnika, an-
esteziji, kirur§koj tehnici 1 boljem poznavanju kirurske
anatomije Stitnjace, danas su poslijeoperacijske kom-
plikacije kod totalne tireoidektomije u stalnom padu.
Dvije najozbiljnije komplikacije totalne tireoidektomi-
je svedene su na najmanju mjeru, a to su ozljeda povrat-
nog zivca na 1% te hipoparatireoidizam na 3% slucajeva.
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TREATMENT OF POSTOPERATIVE HYPOCALCEMIA

LIJECENJE POSTOPERACIJSKE HIPOKALCEMIJE

Ivan Karner, Mario Stefani¢, Vlado Wagenhofer, [van Mihaljevié

Department of Nuclear Medicine and Radiation Protection, Osijek University Hospital, Osijek, Croatia
Odjel za nuklearnu medicinu i zastitu od zracenja, Klini¢ka bolnica Osijek, Osijek

Postoperative hypocalcemia is one of the most com-
mon complications of thyroid surgery. It is related to the
type of disease (malignant or benign), number of par-
athyroid glands identified during surgical procedure, re-
operation and the surgeon’s experience.

Postoperative hypoparathyroidism can be temporary
or permanent. The incidence of permanent hypoparath-
yroidism has been reported to range from as high as more
than 20%, when total thyroidectomy and radical neck
dissection are performed, to as low as 0.9%; however,
there are reports on an even lower incidence of perma-
nent hypoparathyroidism.

Operative strategies to prevent postoperative hy-
poparathyroidism include preservation of parathyroid
glands  situ and autotransplantation of parathyroid
glands during total thyroidectomy.

Postoperative hypoparathyroidism results in hypoc-
alcemia, hyperphosphatemia, and low parathyroid hor-
mone (PTH) level. Intraoperative PTH at 20 to 30 min-
utes after total thyroidectomy can predict impending
postoperative hypocalcemia.

Acute hypocalcemia directly causes increased neu-
romuscular irritability, and this pathophysiology under-
lies the most prominent symptoms. Tetany is seen in
more severe hypocalcemia.

If there is any doubt, the presence of hypocalcemia
needs to be confirmed by the measurement of serum
ionized calcium. The diagnosis is confirmed by a find-
ing of serum calcium <2.05 mmol/L or ionized calcium
<1.1 mmol/L.

Patients with acute symptomatic hypocalcemia (se-
rum calcium <0.8 mmol/L.) should be treated promptly
with IV calcium. Calcium gluconate is preferred to calci-
um chloride because it causes less tissue necrosis if ex-
travasated. The first 100 to 200 mg of elemental calcium
(1 to 2 g calcium gluconate) should be given over 10 to 20
minutes. Faster administration may result in cardiac dys-
function, or even arrest. This should be followed by slow

Postoperacijska hipokalcemija jedna je od Cestih
komplikacija operacijskog zahvata na $titnjace. Njena
ucestalost ovisi o vrsti bolesti (zlo¢udna ili dobro¢ud-
na), broju identificiranih paratireoidnih Zlijezda tijekom
operacijskog zahvata, reopearaciji i iskustvu operatera.

Postoperacijski hipoparatireoidizam moze biti privre-
meni i trajni. Uéestalost trajnog hipoparatireoidizma po
podacima iz literature iznosi i preko 20% kod totalne
tircoidektomije i radikalne disekcije vrata pa do niskih
0.9%. Neki vrsni operateri izvjes¢uju o vrlo maloj ucesta-
losti trajnog hipoparatireoidizma nakon operacijskog za-
hvata.

Operacijska strategija prevencije postoperacijskog
hipoparatireoidizma ukljucuje ¢uvanje paratireoidnih
zlijezda ,,in situ® i autotransplantaciju paratireoidnih zli-
jezda tijekom totalne tireoidektomije.

Postoperacijski hipoaparatireoidizam se ocituje hipo-
kalcemijom, hiperfosfatemijom i niskom koncentracijom
paratireoidnog hormona. Vrijednost intraoperacijskog
PTH odredivanog izmedu 20 i 30 min. nakon totalne
tireoidektomije moze biti vazan predkazatelj predsto-
jece postoperacijske hipokalcemije.

Za utvrdivanje hipokalcemije potrebno je odrediva-
nje koncentracije ioniziranog kalcija u serumu. Ukoliko
je serumska koncentracija ukupnog kalcija < 2.05 ili ioni-
ziranog < 1.1 mmol/L, dijagnoza hipokalcemije sigurno
je potvrdena.

Bolesnici sa akutnim znacima hipokalcemije ( serum-
ski kalcij <0.8 mmol/L) moraju biti odmah lijeceni i.v.
davanjem kalcija. Kalcijev karbonat ima prednost nad
kalcijevim kloridom zbog manje ucestalosti izvanzilne
nekroze. Prvih 100 do 200 mg elementarnog kalcija (1
do 2 g kalcijevog glukonata) treba dati kroz 10 do 20
min. Brza aplikacija moze uzrokovati sr¢ane poremecaje
sve do zastoja rada srca. Nakon toga daje se lagano u in-
fuziji kalcij od 0.5 do 1.5 mg/kg/h. Infuzija kalcija daje
se kontinuirano sve do postizanja zadovoljavaju¢e doze
oralnog kalcija i preparata D vitamina.
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calcium infusion at 0.5 to 1.5 mg/kg/h. Calcium infusion
should be continued until the patient can receive effec-
tive doses of oral calcium and vitamin D.

Chronic hypocalcemia is treated by the administra-
tion of oral calcium and, if it is insufficient, vitamin D
supplementation (0.25 to 0.50 mg of 1,25-(OH) vita-
min D is the usual initial daily dose). Appropriate doses
of calcium and vitamin D are established by gradual ti-
tration. The serum calcium level should be targeted to
about 2.0 mmol/L. Most patients will be entirely asymp-
tomatic at this level, and further elevation will lead to
hypercalciuria because of the lack of PTH effect on the
renal tubules. Chronic hypercalciuria may lead to the
development of nephrocalcinosis, nephrolithiasis, renal
impairment, and should be avoided.

With the recent availability of synthetic PTH prep-
arations (1-34 PTH, teriparatide), several reports have
described successful control of hypocalcemia with a low-
er risk of hypercalciuria using twice-daily subcutaneous
administration.

Kroni¢na hipokalcemija lije¢i se davanjem peroral-
nog kalcija a ukoliko je to nedostatno dodaje se D vita-
min u poc¢etnoj dnevnoj dozi od 0.25 do 0.50 mcg 1,25-
(OH) vitamin D.

Odgovarajuca doza kalcija i vitamina D odreduje se
postupnim titriranjem doze. Ciljna vrijednost serumskog
kalcija treba se kretati oko 2.0 mmol/L. Mnogi bolesni-
ci nemaju znakova hipokalcemije kod tih vrijednosti se-
rumskoga kalcija pa veée terapijske doze mogu uzroko-
vati hiperkalciuriju zbog izostanka u¢inka PTH na tu-
bule bubrega. Kroni¢na hiperkalciurija moze biti pod-
loga za razvoj nefrokalcinoze, nefrolitijaze 1 o$tecenja
bubrezne funkcije.

Nekoliko novijih izvjeséa opisuje korisnost davanja
sintetskog preparata PTH (1-34 PTH, teriparatide) uz
dobru kontrolu hipokalcemije 1 uz niski rizik od nastan-
ka hiperakcemije. Preparat se daje subkutano u dvije
dnevne doze.

CURRENT CONTROVERSIES IN TREATMENT AND FOLLOW-UP
OF PATIENTS WITH THYROID CANCER

RAZLICITI PRISTUPI U LIJE(V]VENJU | PBACENJU BOLESNIKA
S RAKOM STITNJACE

Furio Pacini

Section of Endocrinology and Metabolism, University of Siena, Siena, Italy
Odjel za endokrinologiju i metabolizam Sveudilista u Sieni, Siena, Italija

Background

Although rare among human malignancies, thyroid
cancer is the most frequent endocrine cancer, occurring
in about 5% of patients with thyroid nodules, and is
among the three human cancers showing a continuous
increase year by year. Thyroid cancer is treated by dif-
ferent specialists (including endocrinology, internal
medicine, nuclear medicine, oncology, surgery and even
general practice), operating in different settings and thus
too often the same disease is managed in different ways.
As a consequence, both diagnostic and therapeutic con-
troversies still exist. Diagnostic and treatment tools have

Uvod

Iako rijetka maligna bolest, rak $titnjace najceséi je
rak endokrinih organa i javlja se u otprilike 5% bolesni-
ka sa ¢vorovima u Stitnjaci. Jedan je od tri vrste raka u
ljudi incidencija kojih se svake godine povecava. Rakom
stitnjace bave se specijalisti razli¢itih profila (endokri-
nolozi, internisti, specijalisti nuklearne medicine, on-
kolozi, kirurzi pa ¢ak i obiteljski lijeCnici) pa se Cesto
istoj bolesti pristupa na razli¢ite nacine. Posljedica toga
su postojeci sporovi u dijagnostici 1 lijecenju. Dijagno-
sticke i terapijske metode su tijekom proteklih godina
napredovale (osjetljivi imunoenzimski testovi za mje-

58 Acta Clin Croat, Vol. 46, Suppl. 2, pp. 1-168, 2007, Zagreb, October 2007

15. 10. 07, 15:08



‘ Prelom clanaka.p65 59 $

*

First Congress of Croatian Thyroid Society — Thyroid cancer
Prvi kongres Hrvatskog drustva za Stitnjacu — Rak Stitnjace

improved in recent years (sensitive assays for serum
Thyroglobulin (Tg) measurement, neck ultrasonogra-
phy (US), recombinant human TSH), thus allowing less
invasive and less uncomfortable procedures for patients.
Altogether, these considerations dictate the need of ap-
plying more appropriate, less invasive and less expen-
sive procedures able to guarantee the best management
and the best quality of life for a disease that in view of
its intrinsic low mortality has to face lifelong follow up.
Several societies have developed thyroid cancer guide-
lines in Europe and America, based on the experience
and cultural attitude of the country. However, they dif-
fer in several, sometimes important, respects. The main
controversies are focused on surgical treatment, post-
operative administration of radioiodine, and follow up.

Surgical treatment

Surgery of thyroid cancer should be performed by
experienced surgeons embedded in multidisciplinary
teams specifically trained in thyroid cancer surgery.
Whenever the diagnosis of thyroid cancer has been made
by FNAC, the standard surgical treatment is total (or
near-total) thyroidectomy. This procedure decreases the
risk of local recurrence and is performed with almost no
morbidity under expert hands. More limited thyroidec-
tomy should not be performed, and if a patient is re-
ferred after less than near total thyroidectomy, comple-
tion thyroidectomy should be proposed in case of large
tumor, multifocality, extrathyroidal extension and/or vas-
cular invasion evidence of local or distant metastases,
previous history of radiation exposure or unfavorable his-
tology. Depending on the size of the thyroid remnant,
an effective alternative to completion thyroidectomy
when the risk of persistent disease is low, may be radio-
iodine ablation of the residual thyroid tissue. Compart-
ment-oriented microdissection of lymph nodes should
be performed in cases with preoperative suspected and/
or intraoperatively proven lymph node metastases. Chil-
dren and adolescents should be treated with the same
surgical procedure as the adults, provided they are treat-
ed by an experienced surgeon.

Postoperative radioiodine administration
(Thyroid ablation)

Thyroid ablation refers to the postoperative adminis-
tration of *!I aimed to destroy any thyroid residue in the
thyroid bed. Three groups of patients can be individual-
ized according to the surgeon’s and pathologist’s reports:

renje serumske razine tireoglobulina, ultrazvuk vrata,
rh’'T'SH) te postale manje invazivne i neugodne za bole-
snike. Sve to ukazuje na nuznost odgovarajuéih, manje
invazivnih 1 jeftinijih metoda koje bi osigurale najkva-
litetnije lijecenje 1 najbolju kvalitetu Zivota za bolesnike
u kojih su, s obzirom na nisku stopu smrtnosti raka Stit-
njace, kontrole dozivotne. Neke europske 1 americke
organizacije izradile su smjernice za rak Stitnjace ute-
meljene na iskustvu i kulturoloskim znacajkama poje-
dinih zemalja. Medutim, one se razlikuju u nekim, po-
nekad vrlo vaznim stavovima. Najspornije su smjernice
vezane uz kirur$ko lije¢enje, poslijeoperacijsku primjenu
radioaktivnog joda i sustavno pracenje.

Kirursko lije¢enje

Kirurskim lije¢enjem raka Stitnjace trebali bi se baviti
iskusni kirurzi uklju¢eni u primjereno obrazovane multi-
disciplinarne timove. U slu¢aju citoloskom punkcijom utvr-
dene dijagnoze raka $titnjace, totalna (ili subtotalna) tire-
oidektomija je standardni zahvat izbora kojim se smanjuje
rizik od lokalnog recidiva, a smrtnost je gotovo nikakva ako
ga izvode iskusni struénjaci. PoStedni zahvat nije pre-
porucljiv, a u bolesnika u kojih je u¢injena djelomicna tire-
oidektomija, odstranjenje ostatnog tkiva Stitnjace potreb-
no je u slucaju velikog tumora, multifokalnih Zarista, Sire-
nja tumora izvan Stitnjace, invazije krvnih zila, lokalnih ili
udaljenih metastaza, prethodne izloZenosti zraenju ili
nepovoljne histoloske dijagnoze. Ovisno o koli¢ini ostat-
nog tkiva Stitnjace, u slu¢aju male vjerojatnosti zaostatka
tumorskog tkiva alternativa ponovnoj operaciji moze biti
radiojodna ablacija preostalog tkiva Stitnjace. Mikrodisek-
cija odredenih skupina limfnih ¢vorova nuzna je u sluca-
jevima prijeoperacijski sumnjivih i/ili intraoperacijski doka-
zanih metastaza u limfnim ¢vorovima. Djecu 1 adolescente
potrebno je lijeciti na isti na¢in kao i1 odrasle osobe, pod
uvjetom da ih operiraju iskusni kirurzi.

Poslijeoperacijska primjena radioaktivnog joda
(ablacija $titnjace)

Ablacija $titnjace je postupak poslijeoperacijske
primjene 1 s ciljem uni$tavanja ostatnog tkiva Stitnjace
u samom lezi§tu. Prema nalazima kirurga i patologa mo-
guce je razlikovati tri skupine bolesnika:

Skupina s vrlo niskim rizikom: bolesnici s unifo-
kalnim mikrokarcinomom (<1 cm) koji ne probija ¢ahu-
ru Stitnjace, bez metastaza u limfnim ¢vorovima. U ovoj
skupini nema dokaza o koristi od poslijeoperacijske
primjene "'l te ju ne treba provoditi.
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Very low risk group: patients with unifocal micro-
carcinoma (<1 c¢m) with no extension beyond the thy-
roid capsule and without lymph node metastases. In this
group there is no evidence of any benefits from postop-
erative ' administration that should not be performed.

High risk group: patients with documented persist-
ent disease or at a high risk of persistent or recurrent
disease. In this group postoperative *'I administration
reduces the recurrence rate and possibly prolongs sur-
vival; it also permits early detection of persistent dis-
ease. A high activity of radioiodine is indicated.

Low risk group: includes all other patients. The ben-
efits of thyroid ablation are controversial and there are
still uncertainties whether it should be administered to
all patients or only to selected patients.

In any case, the value of a diagnostic scan before thy-
roid ablation has been questioned based on its low clin-
ical utility, the possibility of a stunning effect on the
subsequent therapeutic activity of ™', and the consid-
eration that post-therapy WBS performed 3-5 days after
the radioiodine administration is much more sensitive
than diagnostic WBS. Thus, this procedure may be avoid-
ed without loss of information. The administered 'l
activity ranges among centers between 1110 MBq (30
mCi) (low activity) and 3700 MBq (100 mCi) or even
more (high activity). A post-ablation WBS should be
performed 3 to 5 days after the administration of 1.

Follow-up after initial treatment

Physical examination and neck ultrasonography

Physical examination is poorly sensitive for the de-
tection of persistent or recurrent disease in the neck.
Neck US is more sensitive than neck palpation and is
routinely used for assessing lymph node chains as well
as the thyroid bed. The specificity of neck US is im-
proved by performing US guided FNA for cytology and
Tg measurement in the aspirate fluid.

Serum thyroglogulin (Tg) determination

Tg is a specific and extremely useful tumor marker
for the follow up of patients with papillary and follicular
thyroid carcinoma. Serum Tg should be measured using
a sensitive IRMA assay (functional sensitivity <1.0 ng/
ml.) standardized on the European reference standard
(CRM 457). When using such methods, the presence of
anti-I'g antibodies in the circulation may interfere with
the assay, leading to false negative serum T'g determi-
nation. Thus, the presence of anti-T'g antibodies must

Visokorizicna skupina: bolesnici koji imaju potv-
rdenu stalno prisutnu bolest ili visok rizik stalno pri-
sutne bolesti ili recidiva bolesti. U ovoj skupini poslije-
operacijska primjena 'l smanjuje postotak recidiva i
vjerojatno produzuje prezivljenje; takoder omogucuje
rano otkrivanje tumorskog tkiva odnosno recidiva bole-
sti. Indicirana je primjena visoke doze radioaktivnog joda.

Niskorizi¢na skupina: ukljucuje sve preostale bole-
snike. Pozitivni ucinci ablacije $titnjaCe su upitni i jo§
uvijek postoje dvojbe je li ona potrebna svim bolesnici-
ma ili samo pomno odabranima.

Vrijednost dijagnosticke scintigrafije prije radiojodne
ablacije ostatnog tkiva Stitnjace jo§ uvijek je upitna s
obzirom na njenu malu klini¢ku vaznost, moguénost
smanjivanja ucinka terapijske primjene "'l i ¢injenicu
da je poslijeterapijska scintigrafija cijelog tijela uCinje-
na 3-5 dana nakon primjene radioaktivnog joda znatno
osjetljivija od dijagnosti¢ke scintigrafije cijelog tijela.
Dakle, bez primjene te metode nema znacajnijeg gubit-
ka podataka. Doza primijenjenog *'I iznosi od 1110 MBq
(30 mCi) (mala aktivnost) do 3700 MBq (100 mCi) ili
viSe (visoka aktivnost), ovisno o centru. Poslijeablaci-
jsku scintigrafiju cijelog tijela potrebno je u¢initi 3 do 5
dana nakon primjene *!1.

Pracenje bolesnika nakon primarnog lijeCenja

Fizikalni pregled i ultrazouk vrata

Osjetljivost fizikalnog pregleda u otkrivanju zaostale
bolesti ili recidiva je vrlo mala. Ultrazvuk vrata je osje-
Cvorova vrata i1 lezista Stitnjace. Specificnost ultrazvuka
vrata povecana je primjenom citoloske punkcije pod kon-
trolom ultrazvuka te mjerenjem razine tireoglobulina u
aspiratu.

Odredivange serumske razine tireoglobulina

Tireoglobulin (Tg) je specifi¢an i vrlo koristan tu-
morski biljeg u praéenju bolesnika s papilarnim ili foli-
kularnim karcinomom S$titnjace. Serumsku razinu Tg
potrebno je mjeriti osjetljvim imunoenzimskim testom
IRMA (osjetljivost <1,0 ng/mL) standardiziranim pre-
ma Europskim standardnim preporukama (CRM 457).
Kod primjene takvih metoda prisutnost anti-I'g protu-
tijela moZe prouzrociti lazno negativan nalaz T'g u seru-
mu. Zbog toga je prisutnost anti-I'g protutijela potreb-
no iskljuciti izravnim mjerenjem njihove razine, a ne
“recovery” testom.

Nakon totalne ablacije Stitnjace operacijskim odstra-
njenjem i primjenom radioaktivnog joda razina T'g mora
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be ruled out by direct measurement of anti-T'g antibod-
ies to be preferred to the Tg recovery test.

After total thyroid ablation by surgery and radioiod-
ine, the Tg level should be undetectable and any de-
tectable level should alert the clinician. The rare false
negative serum T'g determinations are mainly due to
small lymph node metastases that are demonstrated by
neck US. TSH stimulation increases the sensitivity of
serum T'g determination for the detection of persistent
or recurrent disease. T'SH stimulation can be achieved
by thyroid hormone withdrawal or recombinant human
TSH (rh'TSH) injections.

Complementary imaging modalities include C'T scan
of the neck and lungs, MRI of bones and brain, as indi-
cated.

At 6-12 months after initial treatment, disease sta-
tus is assessed by physical examination, neck US, and
serum T'g determination after stimulation with thTSH.
Low risk patients with a normal US and an undetecta-
ble serum Tg following rth'T'SH are considered cured as
subsequent recurrences are very rare (<1%at 10 years).
Diagnostic WBS is indicated by some authors in high
risk patients or when the post-ablation WBS was poorly
informative due to the high uptake in thyroid remnants
or when it disclosed suspected uptake. Suspected find-
ings at neck US should be submitted to further testing.
Patients with detectable serum Tg following rh'TSH
stimulation in the range of 1-2 ng/mL should be sub-
mitted to an additional Tg stimulation test with thTSH
1-2 years later. If serum Tg becomes undetectable, the
patient is considered cured. If serum T'g increases above
its previous level, recurrent disease should be sought,
and CT scan of the neck and chest is performed and
therapeutic activity of ¥ is administered. Very low risk
patients, eventually treated with lobectomy are followed
periodically by neck US and serum Tg measurement on
T4 treatment.

In low risk patients with no evidence of disease at
the 9- to 12-month assessment, the L'I'4 dose is de-
creased, with the goal of obtaining a TSH level within a
lower normal range. In patients initially considered at a
high risk, it may be safer to maintain serum TSH at a
low level for 3-5 years. Even in these patients, the risk
of recurrence is low when there is no evidence of dis-
ease and they can be reclassified as low risk. Follow up
should be continued for life.

biti nemjerljiva, a bilo koja mjerljiva razina Tg je vazan
znak za klinicare. Rijetka pojava lazno negativnog nala-
za Tg u serumu uglavnom je rezultat metastaza u ma-
lim limfnim ¢vorovima vrata, koje se registriraju ultra-
zvukom. Stimulacija tireotropinom (‘T'SH) povisuje osje-
tljivost odredivanja serumske razine T'g za otkrivanje
stalno prisutne bolesti ili recidiva bolesti. Stimulacija
pomoéu TSH moze se postici prekidom lijecenja hor-
monima Stitnjace ili primjenom rekombinantnog hu-
manog TSH (rhTSH). Dodatni slikovni prikazi uklju¢uju
CT vrata i plu¢a, MR kostiju i mozga, ovisno o indika-
ciji.

Sest do dvanaest mjeseci nakon inicijalnog lijecenja
stadij bolesti procjenjuje se fizikalnim pregledom, ultra-
zvukom vrata i odredivanjem serumske razine T'g nakon
rh'TSH stimulacije. Niskorizi¢ni bolesnici s urednim
ultrazvu¢nim nalazom i nemjerljivom serumskom razi-
nom T'g smatraju se izlijeCenima i recidivi su kod njih
vrlo rijetki (<1% u 10 godina). Prema nekim autorima
dijagnosticka scintigrafija cijelog tijela je indicirana u
visokorizi¢nih bolesnika i u slucaju velikog nakupljanja
u ostatnom tkivu Stitnjace ili sumnjivog nakupljanja na
poslijeablacijskim scintigramima. Sumnjiv ultrazvuéni
nalaz potrebno je dodatno istraziti. U bolesnika u kojih
serumska razina T'g nakon T'SH stimulacije iznosi 1-2
ng/mL potrebno je ponoviti test stimulacije nakon 1-2
godine. Ako serumska razina Tg postane nemjerljiva,
bolesnik se smatra izlijeCen. Ako serumska razina Tg
poraste u odnosu na prethodnu vrijednost, potrebno je
potraziti recidiv, uciniti CT vrata 1 toraksa i terapijski
primijeniti ®'I. Bolesnike s vrlo niskim rizikom u kojih
je u¢injena lobektomija potrebne su periodi¢ne kontrole
ultrazvukom vrata i mjerenjem serumske razine T'g uza
supstitucijsku terapiju.

U niskorizi¢nih bolesnika bez dokaza bolesti nakon
9-12 mjeseci potrebna doza T4 se smanjuje s ciljem odr-
Zavanja razine TSH na donjoj granici normale. U bole-
snika koji su smatrani visokorizi¢nima sigurnije je
odrzavati serumsku razinu TSH niskom tijekom 3-5
godina. Cak u i tih bolesnika rizik recidiva je nizak ako
nema dokaza bolesti te ih se moZze tada smatrati nisko-
rizi¢nima. Nuzno je dozivotno pracenje.
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RADIOIODINE ABLATION OF THYROID REMNANT
RADIOJODNA ABLACIJA OSTATNOG TKIVA STITNJACE

Damir Dodig

Department of Nuclear Medicine and Radiation Protection, Zagreb University Hospital Center, Zagreb
Klini¢ki zavod za nuklearnu medicinu i zaStitu od zracenja, Klinicki bolni¢ki centar Zagreb, Zagreb

Ablation of thyroid remnants or metabolically active
metastases with radioiodine is a usual procedure after
surgical ablation of the thyroid in patients with differ-
entiated thyroid carcinoma.

There are five categories of thyroid cancer patients
who are candidates for radioiodine treatment. Group 1
are patients with normal thyroid remnants. The aim of
treatment is to reduce normal tissue function. Group 2
are patients with a very small amount of thyroid tissue,
which is now the case after surgical treatment by an ex-
perienced surgeon. In some cases, the application of I-
131 is questionable. Group 3 patients are those with
metastases in lymph nodes. Group 4 are patients with
distant metasases, and group 5 are patients without scin-
tigraphic evidence of thyroid tissue but elevated serum
thyroglobulin concentration.

There are two approaches to determine the radioio-
dine ablation dose. One is empirical and the dose may
vary from 30 to 300 mCi. Patients with only thyroid rem-
nants, groups 1 and 2, receive 30-100 mCi. For patients
with local lymph node metastases, the recommended
dose is 100-150 mCi. For patients with distant metas-
tases and those without evidence of thyroid tissue on
the scan but elevated thyroglobulin the recommended
dose 15 100-300 mCi.

Second approach to determine the radioiodine abla-
tion dose is dosimetric. For a particular patient the dose
is calculated according to dosimetric calculations.

Therapy with 1-131, even with large doses, is safe.
Some patients develop anorexia, nausea and very rarely
vomiting. Radiation thyroiditis is uncommon because
of surgical removal of thyroid tissue. In about 10% of
patients sialoadenitis is observed. Radiation pneumo-
nitis occurs in some patients with diffuse pulmonary
metastases. The effect on hematopoietic tissue is tran-
sient. However, large doses of up to 37 GBq (1Ci) can
produce pancytopenia and leukemia.

Absolute contraindications for I-131 treatment are:
pregnancy, lactation in a nursing mother, and insufficient
uptake of I-131. Questionable contraindications are age
and ophthalmopathy.

Ablacija ostatnog tkiva ili metaboli¢ki aktivnih
metastaza radioaktivnim jodom je uobicajen postupak
nakon kirurske ablacije $titnjace kod bolesnika s dife-
renciranim karcinomom $titnjace.

Postoji 5 kategorija bolesnika s karcinomom Stitnjace
koji su kandidati za terapiju radioaktivnim jodom. Prvu
skupinu ¢ine bolesnici s normalnim ostatnim tkivom.
Lijecenjem se Zeli smanjiti funkcija normalnog tkiva.
Drugu skupinu ¢ine bolesnici s vrlo malom koli¢cinom
tkiva Stitnjace, Sto je danas slucaj nakon kirur§kog za-
hvata iskusnih kirurga. U nekim je sluc¢ajevima primje-
na [-131 dvojbena. Trecu skupinu bolesnika ¢ine oni s
metastazama u limfnim &vorovima. Cetvrtu skupinu ¢ine
bolesnici s udaljenim metastazama, a petu oni bez scin-
tigrafskih dokaza o tkivu Stitnjace, no kod kojih je po-
viSena koncentracija seruma tireoglobulina.

Postoje dva pristupa za odredivanje doze kod radiojodne
ablacije. Prvi je empirijski, a doza se kreée izmedu 30 1 300
mCi. Bolesnici prve i druge skupine s ostatnim tkivom pri-
maju 30-100 mCi. Za bolesnike s lokalnim metastazama u
limfnim ¢vorovima preporuc¢ena doza je 100-150 mCi. Pre-
porucena doza od 100-300 mCi odnosi se na bolesnike s
udaljenim metastazama i one kod kojih nema dokaza o tki-
vu $titnjace, ali imaju povisen tireoglobulin.

Drugi pristup za odredivanje doze kod radiojodne
ablacije je dozimetrijski. Za doti¢nog bolesnika doza se
izrac¢unava prema dozimetrijskim proracunima.

"Terapija pomocu [-131 je sigurna i kod velikih doza.
Neki bolesnici imaju anoreksiju, muéninu, a rijetko i
povradanje. Radijacijski tireoiditis je neuobicajen, jer je
tkivo StitnjaCe kirurski uklonjeno. Kod 10% bolesnika
primijecen je sijaloadenitis. Radijacijski pneumonitis je
primije¢en kod nekih bolesnika s rasirenim plué¢nim
metastazama. Utjecaj na krvotvorno tkivo je prolazan.
Medutim, velike doze do 37 GBq (1Ci) mogu prouzroditi
pancitopeniju i leukemiju.

Apsolutne kontraindikacije za lije¢enje pomocu I-131
su: trudnoda, dojenje i niska akumulacija 1-131. Rela-
tivne kontraindikacije su dob i oftalmopatija.
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RADIOIODINE TREATMENT OF METASTATIC
THYROID CARCINOMA

LIJECENJE METASTATSKOG RAKA STITNJACE
RADIOAKTIVNIM JODOM

"Tomislav Juki¢, Nina Dabeli¢, Zvonko Kusi¢

Department of Oncology and Nuclear Medicine, Sestre milosrdnice University Hospital, Zagreb, Croatia
Klinika za onkologiju i nuklearnu medicinu, Klini¢ka bolnica “Sestre milosrdnice”, Zagreb

Radioiodine has been used in the treatment of met-
astatic thyroid cancer for more than fifty years. About
two thirds of metastases from papillary and follicular
thyroid cancer concentrate and retain radioiodine. This
ability is fundamental for radioiodine (**'I) therapy. The
metabolism of ¥'T in thyroid cancer cells is profoundly
altered. Cancer cells have a diminished ability to con-
centrate and retain 'l as compared with normal thy-
roid tissue, especially in elderly patients, patients with
advanced disease and those with more aggressive thy-
roid cancer. Several defects have been identified at cel-
lular level: decreased expression of sodium-iodide sym-
porter, markedly reduced organification and shorter ef-
fective half life of iodine in tumor tissue. Unlike many
tumor types, removal of thyroid as well as primary tu-
mor in patients with metastatic differentiated cancer is
necessary to enable treatment with 'I. Lungs and
bones, especially spine are the most common distant
metastatic sites in patients with differentiated thyroid
cancer. There are three approaches to 'l therapy: em-
piric fixed doses, upper bound limits that are set by blood
and whole body dosimetry, and the third approach is
quantitative tumor dosimetry. At the present time there
is no evidence that one approach is better than the oth-
er. The most widely used and simplest method is the
application of empiric fixed doses in a range from 3.7 to
11.1 GBq (100-300 mCi). Cervical nodal and mediasti-
nal metastases, if surgical treatment is not possible, are
treated with doses from 100 to 175 mCi. Distant metas-
tases are treated with doses from 200 to 300 mCi. Dif-
fuse pulmonary metastases are treated with doses of 150
mCi or less to avoid lung fibrosis that may occur if *']
retention in the whole body 48 hours after administra-
tion is higher than 80 mCi. The aim of whole body and
blood 'I dosimetry is to use the largest safe dose of ']
without exceeding safety limits set by blood (bone mar-

Radioaktivni jod se rabi u lije¢enju metastaza dife-
renciranog karcinoma $titnjace vise od 50 godina. Oko
dvije tre¢ine metastaza papilarnog i folikularnog karci-
noma $titnjace ima sposobnost nakupljanja i zadrzavanja
joda, $to je osnovni preduvjet za lije¢enje jodom-131.
Stanice diferenciranog karcinoma Stitnjace znatno sla-
bije nakupljaju i zadrzavaju jod u odnosu na normalno
tkivo StitnjaCe, osobito u starijih bolesnika, bolesnika s
uznapredovalim tumorom i agresivnijim oblikom dife-
renciranog karcinoma $titnjace. Na stani¢noj razini utvr-
deno je nekoliko poremedaja od kojih su najvazniji sla-
bija izrazenost natrij-jodid kotransportne molekule, sla-
bija organifikacija 1 kraéi efektivni poluzivot joda u tu-
moru. Za razliku od drugih tumora, neophodno je kod
metastaza diferenciranog karcinoma Stitnjace odstraniti
stitnjacu zajedno s primarnim tumorom kako bi se omo-
gudila terapijska primjena joda-131. Kod diferenciranog
karcinoma $titnjace naj¢esée nalazimo pluéne i koStane
metastaze, osobito metastaze u kraljeznicu. Razlikujemo
tri pristupa terapiji jodom-131: empirijske fiksne doze,
najvece sigurne doze temeljene na dozimetriji cijelog
tijela 1 krvi, a tredi pristup je kvantitativna tumorska
dozimetrija. Do danas nema sigurnih dokaza da je jedan
pristup bolji od drugog. Danas se najc¢esce rabe empirij-
ske fiksne doze u rasponu od 3,7 do 11,1 GBq (100-300
mCi). Sekundarizmi u limfnim ¢vorovima vrata i medi-
jastinuma, ako nisu pogodni za operacijski zahvat, lijece
se dozama od 100 do 175 mCi, a udaljene metastaze od
200 do 300 mCi. Difuzne pluéne metastaze diferencira-
nog karcinoma $titnjace lije¢e se dozom od 150 mCi ili
manje kako bi se izbjegla pluéna fibroza koja moze na-
stati ako je zadrzavanje joda-131 u cijelom tijelu 48 sati
nakon primjene vece od 80 mCi. Svrha metode dozime-
trije krvi 1 cijelog tijela koju je uspostavio Benua prije
viSe od Cetiri desetljeca temelji se na primjeni najveée
sigurne doze joda-131, a da se ne prekoradi sigurna grani-
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row). The method was introduced by Benua forty years
ago. The currently accepted upper dose limit is calcu-
lated to deliver a maximum of 200 c¢Gy to the whole
blood while keeping the whole body 13!l retention less
than 120 mCi at 48 hours or less than 80 mCi when there
is diffuse pulmonary uptake to avoid lung fibrosis. Quan-
titative tumor dosimetry estimates uptake and reten-
tion of *!T in tumor tissue to determine radiation dose
to each lesion (the ratio between total uptake in the
lesion and the mass of the lesion) integrated over time
during which it remains in the lesion. The estimation
of the mass of the lesion is often difficult and determi-
nation of the uptake with time requires multiple meas-
urements. The data are collected one or more times daily
during 72 to 96 hours. The aim of quantitative dosime-
try is to deliver an acceptable radiation dose to the met-
astatic lesion without exceeding safety limits that are
set by blood (bone marrow) and whole body. The cancer
is unlike to respond to "'l therapy if the tumor dose is
less than 35 Gy while keeping the applied dose within
safety limits. Radiation dose that is necessary to cure
most of metastatic lesions should be around 80 to 120
Gy. Quantitative tumor dosimetry is a very complicated
procedure that can only be applied in specialized med-
ical centers, usually in patients with distant metastases
with low uptake of ', in patients with renal failure or
when therapy with recombinant human 'T'SH (rh'TSH)
is deemed necessary. Diffuse pulmonary metastases in
young patients are successfully treated with ', espe-
cially those seen only on whole body scintigraphy with
BI, and not with radiological methods. Bone metastas-
es are generally resistant to treatment with !, espe-
cially large metastases. Older age and multiple metas-
tases are usually associated with worse prognosis. The
standard preparation for treatment with "'l involves
thyroid hormone withdrawal for four to six weeks before
treatment with ' to elevate TSH level, usually >30
mU/L. In order to augment the efficacy of !l treat-
ment, the patient is instructed to be on low iodine diet
with restriction of daily iodine intake of about 50 ig. It
can be achieved by restriction of iodized salt, dairy prod-
ucts, eggs, sea food, especially shells, vitamins and med-
ications that contain iodine. With restriction of iodine
intake, the uptake of ! in tumor tissue can double,
but it may increase total body radiation as a result of
delayed clearance. The diet should be started two weeks
before 'l therapy and continued for several days there-
after. When there is doubt in iodine contamination, the
measurement of urinary iodine excretion is recommend-

ca za krv odnosno ko$tanu mozdinu koja danas iznosi
200 cGy, uz uvjet da zadrzavanje joda-131 u cijelom tije-
lu 48 sati nakon primjene bude manje od 120 mCi ili
manje od 80 mCi u slucaju difuznih pluénih metastaza
kako bi se izbjegla pluéna fibroza. Kvantitativhom do-
zimetrijom nakupljanja i zadrzavanja joda-131 u tumoru
odreduje se radijacijska doza na svaku metastazu, §to
oznacava koncentraciju joda-131 u tumoru (kvocijent
ukupnog nakupljanja joda-131 u tumoru i mase tumora)
integriranu kao funkciju vremena u kojem se zadrzava u
tumoru. Procjena mase pojedine metastaze ¢esto je te-
Ska, a odredivanje nakupljanja joda-131 u vremenu za-
htijeva ponavljana mjerenja. Podaci se prikupljaju jed-
nom ili vi§e puta na dan tijekom 72 do 96 sati. Cilj kvan-
titativne tumorske dozimetrije je primjena dostatne doze
radijacije na pojedinu metastatsku leziju, a da se pritom
ne prekorace sigurne granice za krv (koStanu srz) i cijelo
tijelo. Ako je izracunata radijacijska doza na pojedinu
metastatsku leziju manja od 35 Gy, a dosegnuta je si-
gurnosna granica za krv odnosno ciijelo tijelo, tada jod-
131 vjerojatno nece imati terapijski uéinak i treba raz-
motriti drugu moguénost lijeCenja metastatske bolesti.
Radijacijska doza neophodna za razaranje vec¢ine metasta-
za mora biti oko 80 do 120 Gy. Kvantitativna tumorska
dozimetrija je vrlo sloZzen postupak koji se moze primje-
njivati samo u specijaliziranim centrima, a najées$ée se
primjenjuje u bolesnika s udaljenim metastazama koje
slabije nakupljaju 131-I, u bolesnika sa zatajenjem bu-
brega ili u bolesnika u kojih se primjenjuje rekombinant-
ni humani TSH (rh'TSH). Radioaktivnim jodom osobi-
to se dobro lije¢e difuzne milijarne pluéne metastaze u
mladih bolesnika, koje se mogu zabiljeziti samo scinti-
grafijom cijelog tijela jodom-131, a ne radioloskim me-
todama. KoStane metastaze su Cesto otporne na lijece-
nje jodom-131, osobito vece metastaze. Opcenito losu
prognozu imaju stariji bolesnici i bolesnici s visestrukim
metastazama. Uobicajeni postupak pripreme bolesnika
za lije¢enje jodom-131 sastoji se od prekida hormonske
supresijske terapije L-tiroksinom u trajanju od Cetiri do
Sest tjedana prije primjene kako bi se postigao porast
"T'SH, obi¢no iznad 30 mU/L. Kako bi se povecao u¢inak
terapijske primjene joda-131 bolesniku se savjetuje
pridrzavanje dijete s malo joda kojom se ogranicava dnev-
ni unos joda na oko 50 ig. Preporuca se smanjiti unos
jodirane soli, izbjegavati mlijeko 1 mlije¢ne proizvode,
jaja, suhomesnate proizvode, hranu podijetlom iz mora,
osobito Skoljke, te vitamine i lijekove koji sadrze jod.
Ograni¢enim unosom joda nakupljanje joda-131 u tumoru
moze se ¢ak udvostruciti, ali to moze povecati dozu radi-
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ed. If urinary iodine concentration is elevated >200 ig/
L, then "I therapy should be postponed until urinary
iodine level returns to normal. If there is a possibility
for routine urinary iodine measurement, this procedure
is recommended in all patients before treatment with
BIL. The application of thTSH as preparation for 'l
therapy is also possible in patients with distant metas-
tases, in which case they do not need thyroid hormone
withdrawal. th'TSH mediated therapy may be indicated
in selected patients unable to raise their serum TSH
level after thyroid hormone withdrawal because of large
remnant tissue or massive functional metastases, pitui-
tary or hypothalamic disease, in patients with underly-
ing comorbidities making iatrogenic hypothyroidism
potentially risky, or if the patient needs urgent treat-
ment. Lithium can increase retention of ™'l in tumor
tissue making treatment with *'I more effective. Lith-
ium inhibits iodine release from the thyroid without
impairing iodine release. Radiation dose to metastatic
lesion is on an average twofold with the use of lithium,
especially in those tumors that rapidly clear iodine. The
drug should be started a week before I treatment and
continue several days thereafter. However, it is neces-
sary to continuously measure lithium levels in blood
because of lithium toxicity.

In patients with elevated thyroglobulin (Tg) level
and negative diagnostic whole body scan there has been
a trend toward using ' therapy, usually 100 mCi, be-
cause some metastases can only be detected on scans
after therapy. In some patients with elevated Tg level
occult disease can be detected with this strategy as con-
firmed by pathologic findings on scans after therapy, and
beneficial therapeutic effect of 1*!I has also been report-
ed. If there is no pathologic accumulation of '] on scans
after therapy, further diagnostic studies should be done
(computed tomography, nuclear magnetic resonance, and
positron emission tomography (PET) with ®F-FDG).
Metastases of differentiated thyroid cancer that are PET
positive are less differentiated, with worse prognosis and
usually do not accumulate ™'I. In some patients with
metastases of differentiated thyroid cancer that do not
accumulate 'l there were attempts to restore accumu-
lation of 'l in metastatic lesion with retinoic acid that
has redifferentiating properties. However, most patients
did not benefit from this approach.

jacije na cijelo tijelo kao rezultat produzenog klirensa.
Dijetu s malo joda treba zapoceti dva tjedna prije primjene
joda-131 i nastaviti nekoliko dana nakon primjene. U
slu¢aju sumnje na kontaminaciju jodom savjetuje se
odredivanje izlu€ivanja joda u mokradi. Ako koncentracija
joda u mokradi iznosi vise od 200 ig/L, tada se lije¢enje
jodom-131 treba odgoditi sve dok izlucivanje ne bude u
granicama normale. Ako postoji moguénost rutinskog
odredivanja joda u mokraéi, pozeljno je to uciniti u svih
bolesnika prije lije¢enja jodom-131. Primjena rh'T'SH kao
priprema za lije¢enje jodom-131 takoder je moguda u
bolesnika s udaljenim metastazama, pri¢em oni tada ne
prekidaju hormonsku supresijsku terapiju L.-T4, a moze
se primijeniti u bolesnika u kojih se nakon prekida hor-
monske supresijske terapije .-T'4 ne moze postiéi dostat-
no povisena razina T'SH zbog velikog ostatnog tkiva Stit-
njace ili masivnih funkcionalnih metastaza, bolesti
hipofize ili hipotalamusa, zatim u bolesnika u kojih po-
stoji kontraindikacija za prekid lijecenja L.-T'4 zbog po-
pratne teSke bolesti ili je terapiju potrebno provesti $to
prije. Primjenom litija mozZe se produziti zadrzavanje joda-
131 u tumoru i time povecati u¢inak lije¢enja. Litij ne
utjece na nakupljanje joda u tumoru, nego koci njegovo
otpustanje pa su radijacijske doze na metastatsku leziju
¢ak dvostruko vise, osobito kod tumora koji brzo metabo-
liziraju jod. Primjenu litija treba zapoceti tjedan dana pri-
je lije¢enja jodom-131 i nastaviti nekoliko dana nakon
primjene uz pracenje njegove razine u krvi zbog potenci-
jalne toksi¢nosti.

U bolesnika s porastom tumorskog biljega tireoglob-
ulina (Tg), a negativhom dijagnosti¢kom scintigrafijom
cijelog tijela vrlo Cesto se primjenjuje terapijska doza joda-
131, obi¢no 100 mCi, jer se neke metastaze mogu zabi-
ljeziti samo na poslijeterapijskim scintigramima. Ovim
pristupom moze se u nekih bolesnika s povisenom razi-
nom T'g otkriti okultna bolest nalazom patoloskog naku-
pljanja joda-131 na poslijeterapijskim scintigramima, a
uocen je i terapijski u¢inak. Ako na poslijeterapijskim scin-
tigramima nema patoloskog nakupljanja joda-131, tada je
potrebna daljnja obrada (kompjutorizirana tomografija,
magnetna rezonancija, pozitronska emisijska tomografija,
BE-FDG-PET). Metastaze karcinoma $titnjace koje su
PET pozitivne obi¢no su slabije diferencirane, imaju lo-
$iju prognozu i ne nakupljaju jod-131. U rijetkih boles-
nika s metastazama diferenciranog karcinoma Stitnjace
koje ne nakupljaju jod-131 primjenom retinoi¢ne kiseline
kao rediferencijacijskog sredstva uspjelo se postiéi
naznaceno nakupljanje joda-131, ali u vecine bolesnika
taj postupak nije bio uspjesan.
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ULTRASONOGRAPHY IN FOLLOW-UP OF THYROID CANCER
PATIENTS

ULTRAZVUK U PRACEN]JU BOLESNIKA S RAKOM STITNJACE

Hrvojka Tomié¢-Brzac

Department of Nuclear Medicine and Radiation Protection, Zagreb University Hospital Center, Zagreb, Croatia
Klini¢ki zavod za nuklearnu medicinu i zastitu od zracenja, Klinicki bolni¢ki centar Zagreb, Zagreb

Neck ultrasonography in the postoperative follow up
of thyroid cancer patients has become a mandatory stand-
ard procedure for detecting the spread of the disease
because of its high sensitivity in the early detection of
local tumor recurrence as well as secondary changes in
cervical lymph nodes, independently of thyroid hormone
substitution and accumulation of radioactive iodine (J
131)%. This mostly refers to patients with papillary thy-
roid cancer that most frequently metastasizes to the
lymph nodes of the neck, and to medullary thyroid can-
cer. Detection of cervical lymph node metastases is im-
portant for the disease prognosis and for decision on fur-
ther treatment. Ultrasound has proven to be considera-
bly better in detecting lymph node metastases from
palpation, and in many studies also better than C'T and
MRI. Its advantages are low cost and ease of use, with-
out limitations.

The literature describes many echographic criteria
to distinguish lymph node metastases from benign ones?.
Hyperplastic lymph nodes are almost always elongated,
with a longitudinal to transverse diameter ratio (L/T)
greater than 2, and most frequently present a central
hyperechoic hilum. In contrast, round lymph nodes with
an L/T ratio less than 2 are suspected of metastasis.
Metastatic lymph nodes are on an average larger than
benign ones. Most frequently, they show up as hypoe-
chogenic, without a hilum, but they may sometimes be
echogenic and heterogeneously presented. In necrosis,
coarse echoes can be seen. In thyroid cancer, the posi-
tion of lymph nodes in the neck is also important. Me-
tastases are by far more frequent in lower areas of the
neck, in the pretracheal area and in the jugulum than in
the upper areas of the neck. The presence of cystic
changes in lymph nodes is considered highly suggestive
of metastatic papillary cancer (of all cystic metastases
in the neck, 43% are metastases of papillary thyroid can-
cer). Cystic metastasis appears in 20%-24% of patients

Ultrazvuéna pretraga vrata u poslijeoperacijskom
pracenju bolesnika s rakom $titnjace postala je obvezna
rutinska metoda za otkrivanje Sirenja bolesti zbog visoke
osjetljivosti u ranom otkrivanju lokalnog recidiva, kao i
sekundarnih promjena u limfnim ¢vorovima vrata neo-
visno o nadomjesnim hormonima §titnjace i akumulaciji
radioaktivnog joda (J 131)". To se najvie odnosi na bole-
snike s papilarnim rakom S$titnjace koji najée$¢e me-
tastazira u limfne ¢vorove vrata, te na one s medularnim
rakom §titnjace. Otkrivanje metastatskih limfnih ¢vo-
rova vazno je radi prognoze bolesti i izbora lije¢enja. Ul-
trazvuk se pokazao znatno superiornijim u otkrivanju
metastaskih limfnih ¢vorova od palpacije, a u mnogim
studijama i od CT i MRI. Prednosti su jednostavnost
izvodenja pretrage bez ogranicenja i niska cijena.

U literaturi su opisani mnogi chografski kriteriji za
razlikovanje metastatskih od benignih limfnih ¢vorova
vrata’. Reaktivno promijenjeni limfni ¢vorovi gotovo
uvijek su duguljasti s omjerom uzduznog i popre¢nog
promjera (omjer L/T) veéim od 2 i naj¢esce pokazuju
centralni hilus. Nasuprot tome okruglasti limfni ¢vorovi
s omjerom L/T manjim od 2 sumnjivi su na metastazu.
Metastatski limfni ¢vorovi u prosjeku su veéi od benig-
nih. Najcesce su hipoechogeno prikazani, bez hilusa, ali
mogu biti i ehogeni, te nehomogeno prikazani. Kod
nekroze se vide grublji odjeci. Takoder je vazan i polozaj
limfnog ¢vora na vratu. Daleko su ¢e$ée metastaze u
donjim dijelovima vrata i pretrahealno, te u jugulumu
nego u gornjim dijelovima vrata. Prisutnost cisti¢nih
promjena u limfnom ¢voru na vratu izrazito je sumnjiva
na metastazu papilarnog raka stitnjace (od svih cisti¢nih
metastaza na vratu 43% otpada na papilarni rak Stitnjace).
Cisti¢ne metastaze javljaju se kod 20%-24% bolesnika s
papilarnim rakom, dok su kalcifikati u metastatskom
limfnom ¢voru izrazito rijetki (u oko 1%-5% metastaza,
nesto ¢esée kod medularnog raka Stitnjace), ali visoko
specifi¢ni. Primjena obojenog i Power Dopplera koji daju
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with papillary cancer while calcifications in metastatic
lymph nodes are extremely rare (in about 1%-5% of
metastases, somewhat more frequently in medullary
carcinoma), but highly specific. The use of color and
Power Doppler gives additional information on the blood
flow into the lymph node. Enhanced vascularization is a
reason to suspect malignancy.

However, in the appearance of a lymph node with
benign and malignant changes there are many overlaps,
so that many small lymph nodes can be metastatic and
large lymph nodes in the upper parts of the neck can be
reactively changed. Round lymph nodes are frequently
found in toxoplasmosis and calcifications in tuberculo-
sis. No matter how sensitive an ultrasound examination
may be in detecting the potentially metastatic lymph
nodes, the diagnosis cannot be made solely on this ba-
sis. Instead, ultrasound examination helps in the selec-
tion of suspect lymph nodes for ultrasound guided fine
needle aspiration biopsy (FNAB) and cytological analy-
sis. Cytological diagnosis is highly specific (95%-100%
for papillary and medullary cancer), so that a combina-
tion of ultrasound and FNAB achieves high accuracy in
the diagnosis of thyroid cancer metastases. Besides cy-
tological analysis in case of negative cytology (inadequate
material, cystic content without cell elements, or pe-
ripheral blood in the sample), it is possible to deter-
mine from the acquired aspirate thyroglobulin and cal-
citonin in medullary cancer. For differential diagnosis
from other tumor metastasis, various cytochemical anal-
yses can be performed.

In patients who have been operated on for thyroid
cancer, it is also necessary to closely examine thyroid
bed. In the early postoperative period, the examination
can be difficult because of the presence of granulation
tissue, both pretracheal and, in case of lateral neck dis-
section, behind the surgical scar. In later examinations
fibrotic scars can imitate metastatic changes (hypoecho-
genic nodes with coarse central echoes).

In well performed total thyroidectomies, only gran-
ular tissue is visible at the site of the thyroid gland at
the first examination after surgery. The minimal quan-
tities of remaining tissue are not echographically visi-
ble (in this case scintigraphy with J 131 is much more
sensitive). The presence of thyroid tissue in its anatom-
ical position immediately points to an inadequately per-
formed operation, which complicates treatment and
monitoring with radioactive iodine, and frequently re-
quires new surgery. Local recurrences in the thyroid bed
rarely appear in papillary carcinoma; they are frequent-

informaciju o prokrvljenosti limfnog ¢vora takoder je
vazna za otkrivanje metastaza, jer je pojacana prokrv-
ljenost limfnog ¢vora sumnjiva na malignitet.

Medutim, u izgledu limfog ¢vora kod benignih i
malignih promjena ima dosta preklapanja, pa tako i vrlo
mali limfni ¢vorovi mogu biti metastastki, a veliki limf-
ni ¢vorovi u donjim dijelovima vrata mogu biti reaktivno
promijenjeni. Okrugli limfni ¢vorovi ¢esto se nadu kod
toksoplazmoze, a kalcifikati kod tuberkuloze. Prema
tome, koliko je god ultrazvuéni pregled osjetljiv za
otkrivanje potencijalnih metastatskih limfnih ¢vorova,
ne moze se dati dijagnoza samo na osnovi nalaza ultra-
zvuka, ve¢ ultrazvucni pregled sluzi za izbor sumnjivog
limfnog ¢vora koji tada treba ciljano punktirati pod kon-
trolom ultrazvuka. Citoloska dijagnoza je visoko speci-
fi¢na (95%-100% za papilarni i medularni rak $titnjace),
tako da kombinacija ultrazvuka i citoloske punkcije
postize veliku to¢nost u dijagnozi metastaza raka Stit-
njaCe. Uz citolosku analizu u slu¢aju negativne citologi-
je (oskudan materijal, cisti¢na tvorba bez stani¢nih ele-
menata ili periferna krv u punktatu) mogudée je iz do-
bivenog aspirata odrediti tireoglobulin odnosno kalcito-
nin kod medularnog raka. Radi diferencijalne dijagnoze
prema drugim sekundarnim promjenama na vratu mogu
se raditi 1 razne citokemijske analize.

Uz otkrivanje metastaza u limfnim ¢vorovima vrata
u bolesnika s operiranim rakom $titnjace treba pazljivo
pregledati i leziSte $titnjace. U ranom poslijeoperacij-
skom razdoblju pregled moze biti otezan opseznim gra-
nulacijskim tkivom, kako predtrahealno, tako i u sluca-
ju lateralne disekcije vrata, oko operacijskog oziljka. U
kasnijim kontrolama fibrozni oziljci mogu oponasati me-
tastatske promjene (hipoehogeni ¢vorovi s grubljim cen-
tralnim odjecima).

Kod dobro izvedene totalne tireoidektomije, pri pr-
vom pregledu nakon operacije u lezi$tu Stitnjace vidi se
samo granulacijsko tkivo. Minimalne koli¢ine ostatnog
tkiva ehografski se ne vide (u ovom slucaju scintigrafija
pomocu ] 131 je puno osjetljivija metoda). Prikaz tkiva
Stitnjace u njenom anatomskom lezistu odmah nakon
operacije upucuje na neprimjereno izveden operacijski
zahvat, §to otezava lijeCenje i pradenje radioaktivnim
jodom, a nerijetko zahtijeva i ponovnu operaciju. Kasniji
lokalni recidivi u leziStu $titnjace rijetko se javljavju kod
papilarnog raka Stitnjace, oni su Cest nalaz kod invaziv-
nijih tumora, naroc¢ito kod anaplasti¢nog raka Stitnjace.
Ultrazvukom se prikazuju kao hipoechogene mase u
leziStu $titnjace, nepravilnog oblika, ponekad s grubljim
odjecima.
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ly found in more invasive tumors, especially in anaplas-
tic thyroid. Echographically, they are present as hypoe-
chogenic masses in the thyroid bed, irregular in form,
sometimes with coarse echoes.

Later local recurrences and metastatic changes usu-
ally follow the growth of serum thyroglobulin, which re-
quires a more detailed ultrasound examination of the
neck and FNAB of very small changes but also of lymph
nodes that appear echographically benign.

In addition to diagnosis, ultrasound can be used for
carrying out therapeutic treatments. The simplest is the
method of sclerozation with 95% alcohol, which has al-
ready been proven in the treatment of hepatocellular
carcinoma and liver metastasis and in the neck for the
treatment of parathyroid glands, thyroid cysts and toxic
adenomas. The technique is simple and noninvasive. It
is carried out by the injection of 95% sterile alcohol into
a previously diagnosed metastasis. It is recommended
as an alternative intervention when there are solitary
metastases in the neck that do not accumulate J 131,
and in patients with contraindications for reoperation.
The first results reported in the literature are encour-
aging, the method is well accepted by patients, and sur-
gery is always an option if the disease progresses. In this
way, tumor mass and serum level of thyroglobulin can
be significantly reduced. Besides percutaneous injec-
tion of alcohol under ultrasound guidance, there are many
other more aggressive and expensive treatment meth-
ods such as radiofrequency ablation and laser tech-
niques®.

Thanks to better ultrasound equipment, more ex-
perienced examiners and routine use of ultrasound for
monitoring postoperative thyroid cancer patients, local
tumor recurrences and cervical lymph node metastases
are more frequently found. This poses new dilemmas
and challenges in the treatment of thyroid cancer (es-
pecially papillary), the prognosis of which is relatively
good, even in case of metastases in the neck.
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no prati porast tireoglobulina u serumu, $to zahtijeva
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TUMOR MARKERS IN THYROID CANCER

TUMORSKI BILJEZI RAKA STITNJACE

Ljerka Lukinac

Department of Oncology and Nuclear Medicine, Sestre milosrdnice University Hospital, Zagreb
Klinika za onkologiju i nuklearnu medicinu, Klini¢ka bolnica ,,Sestre milosrdnice®, Zagreb

Determination of tumour markers (TM) is a routine
procedure in oncology. These noninvasive tests are use-
ful in the diagnosis, tumour bulk assessment and, most
important, postoperative and post-in the follow-up of
patients after surgery and therapy. Generally, very few
TM are highly sensitive and specific, and among them
there are two markers relevant for thyroid cancer. Thy-
roglobulin (Tg) is used as a marker in patients with dif-
ferentiated thyroid cancer (DTC), and calcitonin (CT)
in patients with medullary thyroid cancer (MTC).

Serum Tg concentration is not of value preoperative-
ly but it is very useful in monitoring patients after sur-
gery. In contrast, preoperative serum C'T' concentration
can point to the diagnosis of M'TC, evaluate the mass of
tumour tissue, and occasionally serve in screening for
the familial type of MTC.

In patients with total thyroidectomy and "'l abla-
tion, serum Tg level should be undetectable. One gram
of residual thyroid tissue corresponds to a T'g concen-
tration of approximately 1 ng/mL. A normal, well differ-
entiated thyroid remnant, after TSH stimulation by re-
combinant human TSH (thTSH), is increasing Tg lev-
el 6-8 times above the baseline value. In patients with
less differentiated thyroid tumour, Tg increases only 3
times or not at all if TgA are positive. Therefore, Tg
concentration should be measured, either during sup-
pression L-thyroxine therapy (on T4) or during TSH
stimulation (off-T'4, rh-T'SH). Both of these conditions
have different Tg cut-off values (on T4: Tg<1 ng/mlL,
off-T4, rh-TSH: Tg <2 ng/mL). Consequently, any Tg
value higher than 2 ng/mL, if measured by a sensitive
Tg method, suggests the presence of recurrence or me-
tastases. Several follow up studies of D'TC patients have
confirmed that the Tg measurement is a more reliable
parameter than the whole body scintigraphy (*'I WBS)
to detect recurrence or metastases.

At the beginning, Tg methods were based on radio-
immunological measurements (RIA, IRMA) and after

Odredivanje tumorskih biljega (TB) u onkoloskih
bolesnika postala je uobicajena rutina. Te neinvazivne
pretrage rabe se u dijagnostic¢ke svrhe, za procjenu tu-
morske mase i naj¢esce za pracenje tijeka bolesti nakon
operacije i terapije. Danas se relativno mali broj TB
smatra visoko specifi¢nim, a od njih su ¢ak dva poveza-
na s karcinomom $titnjace. Bolesnicima s diferencira-
nim karcinom 3titnjace (DKS) odreduje se tireoglobu-
lin (Tg), a u onih s medularnim karcinom (MKg) kalci-
tonin (CT). Dok se koncentracija Tg u serumu rabi samo
za poslijeoperacijsko pracenje bolesnika, serumski C'T
odreduje se i prijeoperacijski za potvrdu dijagnoze MKS,
procjenu tumorske mase, a ponekad i sa svrhom probi-
ranja radi otkrivanja MKS obiteljskog tipa.

U bolesnika kojima je operacijski potpuno odstra-
njena Stitnjaca i provedena ablacija pomoéu 'l razina
Tg serumu morala bi biti nemjerljiva. Smatra se da jed-
nom gramu ostatnog tkiva Stitnjace odgovara vrijednost
Tg od oko 1 ng/mL. Normalni odgovor ostatnog tkiva
stitnjace ili dobro diferenciranog tumora na endogeni
TSH ili rekombinirani TSH (rthTSH) povecava razinu
Tg oko 6-10 puta iznad osnovne vrijednosti. U bolesni-
ka sa slabije diferenciranim tumorima porast T'g manji
je ido tri puta, a u bolesnika s pozitivnim tireoglobulin-
skim protutijelima (TgA) moze se dogoditi da T'g uopée
ne poraste.

Razina Tg odredena za vrijeme supstitucije L-tiro-
ksinom (Tg-on T4), usporeduje se s grani¢nom vrijed-
nosti Tg <1 ng/mL, dok se Tg odreden za vrijeme sti-
mulacije pomoéu TSH (>30 mU/L) usporeduje s
grani¢nom vrijednosti od Tg <2 ng/mL.. Uz uvjet da se
radi o visoko osjetljivoj Tg metodi, rezultati Tg visi od 2
ng/mL s velikom vjerojatno$éu ukazuju na pojavu recidi-
va ili metastaza.

Mnoge studije su pokazale da je u praéenju bolesni-
ka s DKS Tg pouzdaniji parametar od scintigrafije ci-
jelog tijela ("' WBS). Stoga se odredivanju T'g poklanja
osobita pozornost. U pocetku su T'g metode bile radio-
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including the non-isotopic labels, the methods have
changed to immunometric assay (IMA) of different sorts
like: chemiluminometric (ICLA), enzymunometric
(IEMA) or immunofluorometric (IFMA) assays. These
new tests are mostly automated, quick, give a wide con-
centration range and have a long shelf-life. Neverthe-
less, very few T'g methods satisfy stringent clinical cri-
teria for the determination of serum Tg, demanding a
very low functional sensitivity (ideally <0,2 ng/mL) and
high precision in the lower concentration range (< 2 ng/
mL.). The majority of Tg methods are still influenced
by TgA in spite of using monoclonal autoantibodies as
well as recovery testing, so T'g value remains imprecise.
As aresult of TgA interference, Tg results can be false-
ly low (mostly by IMA methods) or falsely high (with
RIA/IRMA methods).

Methodological problems may be provoked by het-
erophilic autoantibodies (HAMA), Hook effect, and with
different types of Tg standards. Methods have been
found to be variable in spite of using a reference Tg
standard (CRM 457). Discrepancy depends on the qual-
ity of Tg- matrix, used for Tg standards preparation and
serum samples dilution, and on the type of TgA that
reacts in the assay. All of these are reflecting on the Tg
value that sometimes can be positively or negatively
biased. A great variability of the Tg methods has been
reported by external quality control assessment. As a
result of the bias inherent in these methods, unreliable
T'g results are obtained and this causes problems in clin-
ical interpretation of the results. Therefore, now an ac-
cepted rule for the quality of patient monitoring is: dur-
ing a longitudinal monitoring it is better to use even a
less sensitive T'g assay than to periodically introduce a
new sensitive T'g procedure. Any change of the diagnos-
tic kit inevitably modifies Tg value and a comparison
with the previous results becomes impossible if the sam-
ples are not measured by the old as well as by the new
method.

"To provide a successful follow-up study of D'T'C pa-
tients, it is obligatory that every Tg method be evaluat-
ed through the internal and external quality control pro-
cedures by checking the whole Tg concentration range
(low, median, high). Unfortunately, very few manufac-
turers include into their Tg kits a control serum of great
clinical importance (0,5-1,0 ng/mL.). So, a laboratory is
advised to prepare its own serum pool sample of low T'g
concentration that must be tested regularly. In fact, a
precision of low concentration control sample measure-
ments (reproducibility) gives an answer on reliability of

imunoloske (RIA/IRMA), a nakon uvodenja razlicitih
neizotopskih obiljezivaca postale su imunometrijske
(IMA), naj¢esée luminometrijske (ICLA) i enzimu-
nometrijske (IEMA) ili fluorometrijske (IFMA). Su-
vremene metode su automatizirane, kratkotrajne,
Sirokog raspona koncentracije i s reagensima produzene
trajnosti. Unato¢ tome, danas manji broj trzisnih kom-
pleta zadovoljava stroge klini¢ke zahtjeve u mjerenju
koncentracije T'g. To su niska funkcijska osjetljivost (ide-
alna < 0.2 ng/mL) 1 visoka preciznost, naro¢ito u niskom
koncentracijskom podru¢ju. Mnogi kompleti, unatoc¢
primjeni monoklonskih protutijela i pokusa “recovery”,
ne omogucavaju pouzdano mjerenje Tg ako su TgA po-
zitivna. Zbog TgA interferencije vrijednosti T'g mogu
biti lazno sniZene, naj¢esce uz IMA metode, ili lazno
povisene ako se primjenjuju RIA/IRMA metode. Me-
todoloski problemi nastaju i zbog heterofilnih protutije-
la (HAMA), Hookova uc¢inka te zbog primjene razlic¢itih
T'g standarda. Pokazano je da se unato¢ uporabi refe-
rentnog Tg standarda (CRM 457) T'g metode ponekad
razlikuju. Odstupanja medu metodama nastaju i zbog
razli¢itosti T'g-matriksa koji se upotrebljava za otapanje
T'g standarda i razrjedivanje seruma bolesnika, kao i zbog
primjene razliCitih vrsta reakcijskih Tg protutijela. Sve
navedeno odrazava se na rezultatu Tg koji moZe imati
pomak prema visim ili nizim koncentracijama (pozitiv-
ni ili negativni pomak; dias).Velika varijabilnost u kon-
centraciji Tg nekog uzorka odredene u vec¢em broju la-
boratorija potvrdena je u nekim medunarodnim izvjeséi-
ma o vanjskoj provjeri kakvoce. A nepouzdana vrijednost
Tg, dakako, stvara problem u klini¢koj interpretaciji
nalaza. Stoga je, za dobrobit bolesnika, korisnije da se
T'g odreduje istom, mada i manje osjetljivom metodom
kroz $to duze razdoblje, nego da se rabi vise osjetljivih
metoda u kra¢im razdobljima. Naime, svaka promjena
postupka uglavnom mijenja vrijednost Tg 1 onemogucu-
je usporedivost zadnjeg rezultata s prethodnima ako se
posljednji uzorak seruma ne odrediti objema metoda-
ma. Da bi sustavno prac¢enje bolesnika bilo pouzdano i
djelotvorno, primijenjenu metodu obvezno treba valo-
rizirati provodenjem redovite unutarnje i vanjske kon-
trole kvalitete (kontrolni serumi). Kako vedéina proiz-
vodaca kompleta Tg ne ukljucuje kontrolni serum ni-
ske koncentracije, bilo bi uputno da se u laboratoriju
pripravi takav uzorak (mjesavina seruma oko 0,5-1 ng/
ml.) i da ga se odreduje u svakom testu, jer ée o pou-
zdanosti mjerenja T'g u tom klinicki znac¢ajnom podrudju
zavisiti i daljnji tijek lije¢enja bolesnika s DKS. Ponekad
se radi potvrde nastanka regionalnih metastaza T'g moze
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Tg result and further patient therapy. Suspected lymph
nodes metastases in patients with DTC can be con-
firmed by measuring Tg in the fine needle aspirate.

In case of M'T'C, a stimulation test with calcium or
pentagastrin (Pg) can also be used (Pg-test) in addition
to baseline CT. In the Pg-test, a blood sample is ob-
tained before i.v. application of Pg (time zero) and then
after 2min, S5min, 10min, and 15min. In patients with
MTC, a stimulated CT value further increases in rela-
tion to an already increased baseline CT value (in
healthy individuals baseline C'T must be less then 10
pg/mL and stimulated CT less then 30 pg/mL.). For pa-
tients with MTC after thyroidectomy, CT is the first
line laboratory test in looking for recurrence or metas-
tases. According to a stimulated CT value it is possible
to assess the present tumour volume.

Up to 1988, the concentration of C'T was measured
by RIA methods using polyclonal antibodies that failed
to identify the complete C'T monomer from the precur-
sors or degradation products. The outcome was too many
false negative results, and therefore, an assay protocol
with extraction was introduced. Monoclonal antibodies
allowed the development of more sensitive and specif-
ic IRMA-CT tests that were able to detect the com-
plete 32- amino acid C'T monomer. Nowadays, differ-
ent CT methods (IRMA, IFMA, CLIA, EIA) on the
market are required to be highly sensitive (detection
limit of 1 pg/mL). Although using the reference CT
standard (WHO 2" IRP 89/620), some C'T methods have
an analytical sensitivity around 2 pg/mL and rarely
around 0.5 pg/mL. In a two-site IFMA kit the mono-
clonal antibodies, coated by biotin, are bound to the
microtitration plate wells coated by streptavidin. The
polyclonal antibodies bind from one side to an antigen
and from the other to a label (europium, Eu). Such a
combination provides much higher sensitivity (detec-
tion limit of 0,3 pmol/L.). During monitoring of MTC
patients, in parallel to C'T concentration, a less specific
"TM carcinoembryonic antigen (CEA) can also be meas-
ured.

Generally, the thyroid related 'T'M are able to con-
firm a recurrence or metastases but not yet the pres-
ence of micrometastases. More sensitive and precise T'g
and CT kits are needed for monitoring of patients with
DTC and MTC.

odredivati i u punktatu limfnog ¢vora bolesnika s DKS.

Za dijagnosticiranje MKS osim odredivanja osnovne
razine C'T moze se primijeniti i stimulacijski test CT
pomocu kalcija ili pentagastrina (Pg). Pentagastrinski
test (Pg-test) ukljucuje mjerenje C'T u serumu prije i
poslije i.v. aplikacije Pg (nulto vrijeme, 2min, 5min,
10min i 15min). U bolesnika s MKS stimulacijski C'T
pokazuje daljnji porast u odnosu na povisenu osnovnu
razinu (u zdravih ispitanika osnovna koncentracija C'T
iznosi manje od 10 pg/mlL,, a porast poslije opterecenja
Pg manji je od 30 pg/mL.). Nakon tiroidektomije CT se
smatra izbornim tumorskim biljegom u pradenju pojave
recidiva ili metastaza, a prema osnovnoj 1 stimuliranoj
koncentraciji CT potvrduje se masa ostatnog tumorskog
tkiva.

Do 1988. godine koncentracija C'T' odredivala se
metodama RIA u kojima su se primjenjivala poliklonska
protutijela koja nisu razlikovala potpuni C'T monomer
od preteca ili degradacijskih proizvoda. Rezultati dobive-
ni direktnom RIA analizom, ¢esto su bili lazno negativ-
ni, pa je uveden RIA postupak s ekstrakcijom koji se u
dijagnosticiranju MKS pokazao pouzdanijim testom.
Nakon $to su proizvedena monoklonska C'T protutijela
bilo je moguée razviti IRMA-CT test povecane osjet-
ljivosti i specifi¢nosti kojim se mogao odredivati potpu-
ni 32-aminokiselinski CT monomer. Od metoda koje se
danas primjenjuju (IRMA, IFMA, ICLA, IEMA) trazi
se $to veca osjetljivost mjerenja, od oko 1 pg/mL Anali-
ticka osjetljivost nekih metoda, unato¢ primjeni refe-
rentnog C'T standarda (WHO 2™ IRP 89/620), iznosi
oko 2 pg/mL.. U tzv. dvostranom IFMA kompletu upotre-
bljavaju se monoklonska protutijela koja su preparirana
biotinom prije dodavanja u jazice (mikrotitracijska ploci-
ca) stjenke kojih su oblozene streptavidinom. Ista vrsta
poliklonskih protutijela sluzi jednim dijelom za vezanje
s antigenom, a drugim s obiljezivacem (europij, Eu).
Takvom kombinacijom protutijela postize se jo§ veca
osjetljivost metode koja ima granicu detekcije od oko
0,3 pmol/L. U pra¢enju bolesnika s MKS moze se u is-
tom uzorku seruma uz CT odredivati i nespecifi¢ni TB,
karcinoembrijski antigen (CEA).

Velika vecina postojecih TB, pa tako 1 Tgi C'T mogu
s prili¢cnom sigurno$¢u ukazivati na pojavu recidiva i
metastaza ali ne 1 mikrometastaza. Stoga bi metode
odredivanja Tg i CT trebale bi postati jo§ osjetljivije i
preciznije.
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FOLLOW-UP OF PATIENTS WITH DIFFERENTIATED THYROID
CARCINOMA

PRACENJE BOLESNIKA S DIFERENCIRANIM KARCINOMOM
STITNJACE

Vinko Markovi¢

Department of Nuclear Medicine, Split University Hospital Center, Split, Croatia
Odjel za nuklearnu medicinu, Klini¢ki bolnic¢ki centar Split, Split

Although patients with differentiated thyroid carci-
noma (DTC) have a low mortality rate (8%/30 yrs), they
require lifelong monitoring because of a high recurrence
rate (30%/30 yrs)'. Initial management is total thyroid-
ectomy and [-131 remnant ablation. The main methods
in the follow up of patients with D'T'C are measurement
of serum thyroglobulin (Tg), I-131 whole body scintig-
raphy (WBS) and neck ultrasonography (US).

Thyroglobulin is one of the most sensitive and spe-
cific tumor markers in oncology. After successful thy-
roidectomy and radioiodine ablation, Tg should be un-
detectable (<0.5 ng/mL) under T4 suppression thera-
py (Tg/T4) or thyrotropin (TSH) stimulation (Tg/
TSH). The sensitivity of Tg/T4 is 78% and of Tg/TSH
96%*. "To avoid hypothyroidism after T4 withdrawal,
rhTSH is increasingly used in recent years. The sensi-
tivity of Tg/thTSH is 92%*. Serum Tg measurement is
seriously affected by the presence of serum anti-T'g an-
tibodies (T'gAb). Positive TgAb are detected in 25% of
patients with DTC, which can mask the presence of
recurrent or persistent thyroid carcinoma®. In case of
elevated Tg, the question is: recurrence or metastases,
were are they and are they iodine positive or negative?

I-131 is the most specific radionuclide to image well
differentiated local recurrences, lymph node metastas-
es or distant metastases. To perform [-131 WBS, the
patient needs to be under TSH stimulation (TSH >30
mU/L) after 3-4 weeks of T4 withdrawal or 2-week T3
withdrawal, or after i.m. injection (2x0.9 mg) of rh'TSH
while on T4. For routine follow up diagnosis I-131 WBS
(d-WBS) with 185 MBq of 1-131 is appropriate but in
case of elevated Tg and if high dose therapy is intend-
ed, d-WBS can be omitted or only 74 MBq I-131 should
be given to avoid thyroid stunning. The sensitivity of d-
WBS for detection of recurrent disease or metastases is
only 49%, while the sensitivity of pt-WBS is 79%*. Be-

Iako bolesnici s diferenciranim rakom S$titnjace
(DRS) imaju nisku stopu smrtnosti (8%/30 g), potreb-
no je njihovo dozivotno praéenje buduéi da imaju i vi-
soku stopu recidiva bolesti (30%/30 g)'. Osnovno lijece-
nje podrazumijeva totalnu tireoidektomiju i radiojodnu
ablaciju ostatka Stitnja¢e pomocu I-131. Glavne metode
u pracenju bolesnika s DRS su serumski tireoglobulin
(Tg), scintigrafija cijelog tijela pomocu I-131 1 ultrazvuk
vrata (UZ).
ficnijih tumorskih biljega u onkologiji. Nakon uspjesne
tireoidektomije i radiojodne ablacije, Tg uz supresivnu
terapiju pomocu T4 (Tg/T4) i uz stimulaciju tireotropi-
nom (Tg/TSH) treba biti nedetektabilan, odnosno ne-
gativan (<0,5 ng/mL). Osjetljivost Tg/T4 je 78%, a Tg/
TSH 96%*. Da bi se izbjegli simptomi hipotireoze na-
kon obustavljanja tiroksina, posljednjih godina se sve
¢esée rabi rekombinantni ljudski TSH (th'TSH). Os-
jetljivost Tg/rh'TSH je 92%*. Na vrijednosti Tg utjece
prisutnost tireoglobulinskih antitijela (T'gAb) u serumu.
Pozitivna TgAb se mogu naci u 25% bolesnika s DRS,
$to onda moze prikriti postojanje ustrajnog ili recidivira-
juceg raka $titnjace®. U slucaju povecane vrijednosti T'g
(>2 ng/mL) postavlja se pitanje: recidiv ili metastaze,
gdje su, te jesu li na jod pozitivni ili negativni?

I-131 je najspecifi¢niji radionuklid za prikaz recidi-
va dobro diferenciranih karcinoma $titnjace, metastaza
u limfne ¢vorove ili udaljenih metastaza. Da bi se uci-
nila scintigrafija cijelog tijela pomocu I-131 bolesnik
mora biti pod T'SH stimulacijom (TSH >30 mU/L.) na-
kon prekida T4 tijekom 3-4 tjedna ili nakon dva tjedna
prekida T'3, odnosno nakon i.m. injekcije th'TSH (2x0,9
mg), a bez prekida hormona §titnjace. Za uobicajeni di-
jagnosticki scintigram cijelog tijela pomoc¢u 1-131 do-
voljno je 185 MBq I-131, ali u slucaju povisene vrijed-
nosti Tg i ako se planira dati terapijsku dozu I-131, di-
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cause of the high sensitivity of Tg/TSH and low sensi-
tivity of d-WBS, the new definition of successful abla-
tion is now considered when serum T'g level following
T'SH stimulation is negative (<0.5 ng/mL.), while for-
merly successful ablation was considered when Tg/TSH
and d-WBS were negative®.

DTC involves cervical lymph nodes in 20%-50% of
patients whether at the diagnosis or at follow up®. Neck
US is the most sensitive tool to detect it®. In suspect-
ed cases, US guided FNA for cytology and T'g measure-
ment in aspirate should be performed. T'g in metastatic
lymph node is always higher than Tg in serum. The sen-
sitivity of cytology is 85%-91%, and combined with Tg
measurement in aspirate it approaches 100%75.

Only 2/3 of recurrences and metastases show 1-131
uptake. In case of iodine positive metastases repeat
treatment with radioiodine every 6-12 months is the
treatment of choice. After several courses of radioiodine
treatment, dedifferentiation of recurrences and metas-
tases may occur. In case of elevated Tg and negative I-
131 WBS, or in case with marked elevation of Tg, but
only faint uptake on 1-131 WBS, when additional I-131
negative metastases are suspected, imaging methods
using nonspecific tracers are needed to detect I-131
negative metastases. According to local circumstances
and feasibility, F-18-FDG PET, T1-201 WBS, Tc-99m
Sestamibi WBS, Tc-99m tetrofosfin WBS, bone scintig-
raphy; C'T; MR or x-ray can be performed.

The important issue is how to treat iodine negative
metastases? In iodine negative metastases surgery may
be curable if metastases are completely resectable. In
case of nonresectable, single bone metastases or nodu-
lar macrometastases of the lung, external radiation ther-
apy is helpful. Elevated Tg may be the only indication
of metastases and these patients can be treated empir-
ically with I-131. The rate of lung metastases on pt-
WABS in these patients ranges from 6% to 9%”'°.

In case of inoperable multiple I-131 negative metas-
tases, redifferentiation using retinoic acid and radioiodine
therapy can be applied after TSH stimulation. However,
results with these treatments are not very encouraging, only
26% of patients have a significant increase in radioiodine
uptake, and 16% have a reduced tumor volume''. Another
ineffective option is chemotherapy (doxorubicin) with no
more than 25% of partial response rate?.

Besides improvement in the follow up methods,
improvement in follow up strategies has been achieved
by better definition of risk groups. Although there are
several, slightly different staging systems (AJCC, UICC,

jagnosticki scintigram pomocu I-131 se moze izostaviti
ili se isti moze udiniti uz dozu od samo 74 MBq [-131
kako bi se izbjegao u¢inak omamljivanja. Osjetljivost
dijagnostickog scintigrama cijelog tijela pomocu I-131
za otkrivanje recidiva ili metastaza iznosi samo 49%, dok
je osjetljivost poslijeterapijskog scintigrama 79%*. Zbog
visoke osjetljivosti T'g/TSH, a niske osjetljivosti dija-
gnostickog scintigrama cijelog tijela pomocu [-131 nova
definicija uspjesne ablacije podrazumijeva negativan T'g/
TSH (<0,5 ng/mL.), dok je nekada ta definicija podra-
zumijevala uz negativan Tg/TSH 1 negativan dijagno-
sti¢ki jodni scintigram®.

U 20%-50% bolesnika s DRS mogu se naci metastaze
u limfne ¢vorove vrata, bilo u vrijeme postavljanja dija-
gnoze ili kasnije tijekom praéenja bolesnika®. UZ vra-
ta je najosjetljivija metoda za njihovo otkrivanje®. U sum-
njivim slu¢ajevima treba napraviti citolosku punkciju pod
kontrolom UZ, kao i odredivanje Tg u punktatu. Kod
metastatskih limfnih ¢vorova Tg u punktatu je uvijek
veéi nego Tg u serumu tih bolesnika. Osjetljivost ci-
tologije je 85%-91%, a zajedno s odredivanjem T'g u punk-
tatu dostize 100%”%.

Samo dvije trecine recidiva ili metastaza DRS aku-
mulira [-131. U slucaju na jod pozitivnih metastaza tret-
man izbora je [-131 svakih 6-12 mjeseci. Poslije nekoliko
tretmana radioaktivnim jodom moze nastati dediferenci-
jacija stanica raka Stitnjace. U slucaju povecanog T'g, a
negativnog jodnog dijagnosti¢kog scintigrama ili u sluca-
ju jako povecéanog Tg, a minimalnog nakupljanja [-131 na
dijagnosti¢kom scintigramu, odnosno kada se o¢ekuju
dodatne na jod negativne metastaze mogu se rabiti druge,
manje specifi¢ne dijagnosticke metode. Prema lokalnim
okolnostima 1 mogucnostima mogu se¢ uciniti F-18-FDG
PET; scintigrafija cijelog tijela pomocu T1-201, Te-99m-
sestamibijem, Tc-99m-tetrofosminom, scintigrafija ske-
leta Tc-99m difosfonatom, C'T, MR ili rtg.

Vazno pitanje je kako lijeciti na jod negativne
metastaze? Ako je metastaza potpuno resektabilna, kirur-
Ska resekcija je metoda izbora koja u tom slucaju moze
dovesti do izlje¢enja. U slucaju solitarne, inoperabilne,
kostane metastaze ili makronodularne pluéne metastaze
moze se primijeniti vanjsko zracenje. Ponekad ¢e jedino
poveéan T'g ukazivati na postojanje metastaza, te se u
tom sluc¢aju moze primijeniti terapijska doza 1-131. U
6%-9% ovih slucajeva naci ¢e se pluéne metastaze na
poslijeterapijskom scintigramu cijelog tijela’°.

U slucaju visestrukih, inoperabilnih, na jod nega-
tivnih metastaza mozZe se pokusati provesti rediferenci-
jaciju retinoi¢nom kiselinom, te nakon stimulacije po-
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AGES, AMES, MACIS, NTCTCS, etc.), each of them
allows for accurate identification of the majority of pa-
tients at low risk of recurrence or mortality (80%).
These stagings enable less intensive follow up and man-
agement of low-risk patients compared to the higher risk
minority (20%), who may benefit from a more aggres-
sive management strategy.

"To facilitate follow up and management of patients,
the term disease free patients has been introduced.
Most of them are patients after total thyroidectomy and
radioiodine ablation, without clinical and imaging evi-
dence of tumor, undetectable serum Tg level during
T'SH suppression and stimulation, and negative neck
US?. These patients are followed-up on Tg/T4 basis and
neck US. Because the sensitivity of d-WBS (49%) is lower
than the sensitivity of Tg/T4 (78%), these patients do
not require routine d-WBS. High-risk patients are fol-
lowed-up with more aggressive management strategies
and in case of recurrence or metastatic disease, the fol-
lowing therapeutic procedures are applied, depending
on iodine positive or negative recurrences or metastas-
es: curative or palliative surgery, [-131 therapy, external
beam radiation, experimental chemotherapeutic trial or
watchful waiting in patients with stable, asymptomatic
and slow progressing disease.

Suppression of TSH with supraphysiological doses
of T4 is used in an effort to decrease the risk of recur-
rence or metastases. Retrospective studies have dem-
onstrated that T'SH suppression below 0.1 mU/L may
improve outcomes in high-risk patients, although such
evidence has not been documented in low-risk patients.
Because suppression therapy is in fact subclinical thy-
rotoxicosis, in disease free and low-risk patients TSH
may be kept within the low-normal range (0.3-2 mU/
L). In disease free patients who presented as high-risk
patients, T'SH may be kept in the range of 0.1-0.5 mU/
L, while in patients with persistent disease T'SH should
be maintained below 0.1 mU/L2.

The recent explosion of knowledge regarding the
molecular and cellular pathogenesis of cancer has led to
the development of a range of different therapeutic
methods which are currently evaluated: oncogene in-
hibitors, modulators of growth or apoptosis, angiogen-
esis inhibitors, immunomodulators and gene therapy®.
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CHANGING TRENDS IN LABORATORY EVALUATION OF THYROID
CANCER PATIENTS

NOVI PRISTUPI U LABORATORIJSKOJ OBRADI BOLESNIKA S
RAKOM STTTNJACE

Ulla Feldt-Rasmussen

Department of Medical Endocrinology, PE 2132 Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark
Klinika za endokrinologiju, Rigshospitalet, Klini¢ka bolnica Kopenhagen, Kopenhagen, Danska

In the past, when TSH measurements were not suf-

ficiently sensitive to distinguish patients with hyper-
thyroidism from those without it, the strategy for treat-
ment with levothyroxine (L-thyroxine) after surgery for
differentiated thyroid carcinoma (DTC) with or with-
out ablation was to suppress TSH to undetectable lev-

Dok mjerenje razine TSH nije postalo dovoljno os-

jetljivo za dijagnosticiranju hipertireoze, levotiroksin (L.-
tiroksin) se je primjenjivao nakon operacije diferencira-
nog karcinoma Stitnjace (DKS) s ablacijom ili bez nje,
kako bi suprimirao T'SH na nemjerljivu razinu i sprije¢io
rast preostalih stanica raka. Danas je to zastarjela meto-
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els in order to avoid any growth promotion of remaining
cancerous cells. This is now an obsolete approach with
development of very sensitive TSH methods, since it
has never been proved that complete suppression of
"T'SH is necessary for a favorable survival in patients with
low-risk D'TC. On the contrary, data from a co-operative
study in US did not support the concept that suppress-
ing TSH to undetectable, thyrotoxic ranges was required
to prevent disease progression. There is an increasing
awareness of the possible long-term damaging effects
such as cardiac arrhythmias, cardiovascular deaths and
osteoporosis, if survivors are treated life-long to a mild
to moderate hyperthyroidism, in particular in postmen-
opausal women. As a practical matter, the most appro-
priate L-thyroxine dose is that which reduces serum
T'SH to just below the lower limit of the normal range
for the assay being used (typically 0.1-0.4 mU/L).
Thyroglobulin (Tg) is almost the ideal tumor mark-
er for D'TC since it is only produced in thyroid cells,
and it is measurable in serum with high precision and
sensitivity. There are, however, a number of caveats in
the interpretation of serum T'g values during follow up
of patients with thyroid carcinomas. Tg is produced in
the thyroid gland proportional to the size of the gland
and its functional state. It is stimulated physiologically
by TSH and is therefore elevated during hyperthy-
roidism, but also in partly compensated or subclinical
hypothyroidism or any other situation with a high glan-
dular turnover and borderline or overt insufficient thy-
roid hormone production. Tg is stored with the thyroid
hormones within the colloid and is released in large
quantities when the thyroid is undergoing destruction
such as in thyroiditis, radioiodine therapy and surgery.
Serum Tg levels should be undetectable if a patient
with DTC has had total thyroidectomy performed, in
which case persistence or reappearance of T'g indicates
recurrence. The values after lobectomy are about half
that of a person with an intact gland, and therefore the
prediction of relapse from serum T'g measurements is
much poorer in those patients, as is also whole body scin-
tigraphy (WBS). The follow up strategy for these pa-
tients is therefore not yet quite clear. Recent studies
have found neck ultrasonography valuable. The useful-
ness of serum T'g measurements in routine clinical prac-
tice depends on how they are interpreted. Serum Tg
can be assessed correctly only in TgAb-negative sera.
These autoantibodies are present in approximately 25%
of patients with D'TC compared with about 10% in the
general population. Recently, NACB has presented in-

tako 1 zbog ¢injenice da nikad nije potvrden utjecaj pot-
pune supresije TSH na prezivljenje bolesnika s nisko-
riziénim DKS. Nasuprot tome, americkom studijom nije
potvrdena hipoteza da je supresija T'SH na nemjerljivu,
tireotoksi¢nu razinu nuzna za sprjecavanje progresije
bolesti. Javljaju se spoznaje o potencijalnim dugotrajnim
Stetnim utjecajima, npr. sr¢anoj aritmiji, kardiovaskular-
noj smrti i osteoporozi u bolesnika koji se odrzavaju u
stanju blage do umjerene hipotireoze, osobito u Zena u
postmenopauzi. U praksi je najprimjerenija doza L-ti-
roksina ona koja smanjuje razinu TSH malo ispod donje
granice normalnih vrijednosti (tipi¢no 0,1-0,4 mU/L).

Tireoglobulin ('Tg) je gotovo idealan tumorski biljeg
za DKS budu¢i da ga proizvode samo stanice Stitnjace, a
njegova se razina moze izmjeriti vrlo precizno i s velikom
osjetljivoscu. Medutim, postoje neke nedoumice $to se
ti¢e interpretacije vrijednosti T'g tijekom pracenja bole-
snika s rakom Stitnjace. Proizvodnja T'g proporcionalna
je veli¢ini 1 aktivnosti Stitnjace. Fizioloski je stimulira-
na putem TSH i time poviSena u hipertireozi, ali i u
djelomice kompenziranoj ili subklini¢koj hipotireozi ili
u bilo kojem drugom stanju pojacanog rada Stitnjace i
grani¢nog ili nedostatnog stvaranja hormona $titnjace.
Tg je pohranjen u koloidu, kao i hormoni §titnjace i ot-
pusta se u velikim koli¢inama tijekom razaranja tkiva
Stitnjace kod tireoiditisa, radiojodne terapije ili opera-
cijskog zahvata. Razina T'g trebala bi biti nemjerljiva u
bolesnika s DKS u kojih je izvrSena totalna tireoidek-
tomija, a njegova i dalje mjerljiva razina ili ponovna po-
java ukazuje na recidiv. Nakon lobektomije vrijednosti
su upola manje nego kod osoba koje imaju cijelu Stit-
njacu pa je predvidanje recidiva mjerenjem razine Tg
manje korisno, kao i scintigrafija cijelog tijela. U tih bo-
lesnika jos nije utvrdena optimalna strategija pracenja.
Nedavno provedene studije govore u prilog dijagnosticke
vrijednosti ultrazvuka. Znacenje mjerenja razine Tg u
klinic¢koj praksi ovisi o tome kako se nalaz tumaci: vri-
jednost T'g se mozZe to¢no procijeniti samo u serumu
negativhom na T'gAb. Navedena protutijela prisutna su
u 25% bolesnika s DKS te u 10% opCe populacije. Ne-
davno je Nacionalna akademija za klinicku biokemiju
(NACB) predstavila internacionalne smjernice za
primjenu mjerenja razine T'g i TgAb s analiti¢kog i kli-
ni¢kog stajalista. Dvije temeljno razli¢ite metode mje-
renja Tg su u uporabi:

— Imunometrijske metode u kojima prisutnost TgAB
moze lazno smanjiti koncentraciju Tg. Nemjerljiva
razina T'g ne moZe ukazivati na nepostojanje tumora
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ternational guidelines for the use of serum Tgand TgAb

from both an analytical and clinical point of view. Two

principally different Tg methods are used:

— immunometric methods where presence of TgAb
may artificially lower the Tg concentration. Unde-
tectable serum Tg results therefore cannot be used
to indicate the absence of tumor in a TgAb-positive
serum sample. A detectable Tg indicates that Tg is
present, but the concentration may be underestimat-
ed; and

— radioimmunoassay (RIA) values may be either falsely
low or falsely high in the presence of TgAb. Detect-
able serum Tg results by RIA should therefore not
be the sole factor in determining the presence of
residual tumor or recurrence. The presence of TgAb
should be measured by a very sensitive method as
even very low levels may induce false results.
Measurements of TgAb should be performed in eve-

ry single sample, and the sole use of Tg recovery as ev-
idence for interference from TgAb as recommended by
some manufacturers cannot be advised. Cut-off levels
for serum T'g values to be used as an indicator of recur-
rence depend on the particular assay, typically 1-2 mg/LL
(but only in patients who have had complete thyroid
ablation). The functional assay sensitivity should be
below 1 mg/L.. The first serum Tg value on L-thyroxine
replacement after surgery is usually a good prognostica-
tor, although T'g may remain detectable for up to one
year after treatment before becoming undetectable. The
first serum Tg is recommended after six months due to
gradual destruction of the remnant after radioablation
and the half-life of Tg. Thereafter, serum Tg should be
measured during stimulation with TSH either by L-thy-
roxine withdrawal or rh'T'SH stimulation, which lowers
the false negative rate well below that of WBS. The dis-
advantage of rh'TSH is the expense for the clinic and/or
the health authorities, but the overall calculation shows
very good cost effectiveness when considering the eco-
nomic burden of work absenteeism. Furthermore, if rou-
tine performance of WBS in long-term management can
be reduced, the financial outcome becomes very much
in favor of using th'T'SH. Recent results demonstrate that
rthTSH stimulated serum Tg and neck ultrasound are
superior to WBS in long-term follow up of patients with
low-risk DTC. A new algorithm is therefore advised, but
it must be recognized that this algorithm is not useful
in more limited ablation of the thyroid gland, in the pres-
ence of TgAb in serum and in high-risk patients.

kod pozitivnih TgAb. Mjerljiva razina Tg ukazuje na
njegovu prisutnost, ali koncentracija moze biti pod-
cijenjena.

— Radioimunoenzimski test moze dati lazno niske ili
lazno visoke rezultate u prisutnosti TgAb. Mjerljiva
serumska razina Tg dobivena radioimunoenzimskim
testom ne moze biti jedini ¢imbenik utvrdivanja pri-
sutnosti ostatnog tumora ili recidiva. Prisutnost T'gAb
trebalo bi mjeriti vrlo osjetljivom metodom bududéi
da i vrlo niske razine protutijela mogu prouzrociti
lazne razultate.

TgAb treba odredivati u svakom uzorku, a sam pro-
nalazak T'g nije dovoljan dokaz njegove interferencije s
TgAb, bez obzira na preporuke nekih proizvodaca. Razi-
na Tg koju mozemo smatrati dokazom recidiva ovisi o
samoj metodi mjerenja i naj¢escée iznosi 1-2 ig/LL (ali samo
u bolesnika u kojih je uinjena potpuna ablacija Stit-
njace). Osjetljivost testa trebala bi biti ispod 1ig/L. Prva
izmjerena vrijednost Tg tijekom supstitucijske terapije
L-tiroksinom nakon operacije je u vecini slu¢ajeva do-
bar prognosticki ¢imbenik, iako Tg moze biti mjerljiv
do godine dana nakon operacije. Prvo mjerenje Tg pre-
poruca se 6 mjeseci nakon operacije zbog postupnog ra-
zaranja ostatnog tkiva titnjace radioablacijom te vreme-
na poluzivota Tg. Poslije toga Tg bi trebalo mjeriti za
vrijeme stimulacije pomoc¢u TSH, bilo putem prekida
supstitucije L-tiroksinom ili primjene th'TSH. Na taj
nacin postotak lazno negativnih nalaza postaje nizZi nego
kod primjene scintigrafije cijelog tijela. Nedostatak pri-
mjene rh'T'SH je njegova cijena, iako kona¢ne procjene
pokazuju vrlo dobar omjer troska i koristi kada se uzme
u obzir smanjenje radne sposobnosti bolesnika s hipotire-
ozom za vrijeme prekida supstitucije L-tiroksinom. Nad-
alje, ako se scintigrafija cijelog tijela rutinski manje
primjenjuje, primjena thTSH postaje financijski oprav-
dana. Novi podaci ukazuju na prednost thTSH stimu-
lacije Tg i ultrazvuka vrata u odnosu na scintigrafiju ci-
jelog tijela u dugoro¢nom pracenju bolesnika s niskori-
zi¢nim DKS. Stoga je predloZen novi algoritam, ali ni on
nije koristan u bolesnika s djelomi¢nom ablacijom Stit-
njace, kod prisutnosti TgAb u serumu te u visokorizic-
nih bolesnika. Nove smjernice savjetuju klini¢ku
procjenu stanja bolesnika svaka 3 mjeseca tijekom prve
godine te mjerenje T'g tijekom supstitucijske terapije 6
1 12 mjeseci nakon pocetka lije¢enja. Nakon toga
odredivanje Tg (i TgAb) nakon stimulacije pomocu
rh'TSH, kao i ultrazvuk vrata preporuca se primjenjivati
jednom na godinu. Nadalje, scintigrafiju cijelog tijela
treba snimati jednom godi$nje dok se ne dobiju dva ne-
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The new guidelines advocate clinical assessment of
patients every three months in the first year, and meas-
urement of serum T'g during replacement at six and 12
months of initial therapy. Thereafter, th'TSH stimulat-
ed Tg (and TgAb) and neck ultrasound should be per-
formed yearly. Furthermore, WBS should be performed
yearly until two negative scans; thereafter, WBS is no
longer necessary unless serum T'g becomes detectable
and/or neck ultrasound positive. The improvement in
performance of laboratory methods used in the follow
up of patients with D'T'C has contributed to a change in
the strategy for the management of these patients with
DTGC; it has further urged the need for multidiscipli-
nary collaboration, since the field now not only needs
contributions from surgery, pathology, radiotherapy and
nuclear medicine, but also from medical endocrinology,
ultrasound and clinical biochemistry.

gativna scintigrama. Nakon toga ona vise nije potrebna
osim u slu¢aju pojave ponovno mjerljive razine Tg ili
pozitivnog nalaza na ultrazvuku. Unaprjedenje labora-
torijskih metoda za pracenje bolesnika s DKS pridonije-
lo je promjeni strategije lijeCenja; povecana je potreba
za multidisciplinskom suradnjom, budu¢i da to podrucje
zahtijeva angaziranost kirurgije, patologije, radioterapi-
je, nuklearne medicine, kao i medicinske endokrinolo-
gije, ultrazvuka i klini¢ke biokemije.

DIFFERENCES IN EUROPEAN AND AMERICAN GUIDELINES FOR
MANAGEMENT OF PATIENTS WITH THYROID NODULES AND
DIFFERENTIATED THYROID CANCER

RAZLIKE IZMEDU EUROPSKIH 1 AMERICKIH SMJERNICA U
DIJAGNOSTICI I LIJECENJU NODULARNE STRUME 1
DIFERENCIRANOG KARCINOMA STTTNJACE

Christoph Reiners

Clinic and Polyclinic of Nuclear Medicine, University of Wiirzburg, Wiirzburg, Germany
Klinika i poliklinika za nuklearnu medicinu, Sveuciliste u Wirzburgu, Wiirzburg, Njemacka

In the year 2006, two national and two multinational
organizations issued guidelines on the management of
thyroid nodules and/or thyroid cancer. These organiza-
tions were the American Thyroid Association, British
Thyroid Association, American Association of Clinical
Endocrinologists together with the Italian Associazione
Medici Endocrinologi, and European Thyroid Associa-
tion. The recommendations differ considerably with
respect to their character (guidelines versus consensus
report), the task forces involved (small team of experts
versus large group of “delegates”), implementation of a
review process, the mode of literature research, and the
typing of evidence and grading of recommendations.

Tijekom 2006. godine dvije su nacionalne i dvije
multinacionalne organizacije izradile smjernice za dija-
gnosticiranje i lije¢enje bolesnika s ¢vorovima u $titnjaci
i/ili rakom $titnjace. To su redom: Americko dru$tvo za
Stitnjacu, Britansko dru$tvo za $titnja¢u, Americ¢ko
udruzenje klini¢kih endokrinologa zajedno s Talijanskim
udruzenjem endokrinologa te Europsko drustvo za Stit-
njacu. Preporuke se znatno razlikuju ovisno o vrsti do-
kumenta (smjernice nasuprot konsenzusu), radnoj skupi-
ni uklju¢enoj u njihovu izradu (mala skupina eksperata
nasuprot velike skupine “izaslanika”), nadziranju tijeka
izrade, naCinu pretrazivanja literature, klasifikaciji doka-
za i stupnjevanju preporuka.
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The Management Guidelines for Patients with Thyroid Nod-
ules and Differentiated Thyroid Cancer issued by the American
Thyroid Association in 2006 address all the relevant ques-
tions for physicians involved in the diagnosis and treat-
ment of patients with thyroid nodules and thyroid can-
cer. Some short statements on treatment of benign nod-
ules are included. The chapters on treatment of differ-
entiated thyroid cancer and especially on follow up of
differentiated cancers are systematic and completed by
flowcharts.

The Guidelines for Management of Thyroid Cancer by the
British Thyroid Association and the Royal College of Physicians
mainly address treatment and follow up of differentiat-
ed thyroid cancer. There is only a short paragraph on
fine-needle aspiration biopsy; in patients with nodules
no systematic statements on other diagnostic modali-
ties as ultrasound or radionuclide scanning are given.
On the contrary, the paragraphs related to treatment and
long-term follow up address many specific issues such
as pregnancy and differentiated thyroid cancer, child-
hood differentiated thyroid cancer, documentation and
pathology reporting as well as guidelines for the prima-
ry physician.

The Medical Guidelines for Clinical Practice for the Diag-
nosis and Management of Thyroid Nodules issued by the Ameri-
can Association of Clinical Endocrinologists and Associazione
Medici Endocrinologi begin with systematic recommen-
dations for diagnosis including the use of ultrasound,
radionuclide scanning and fine-needle aspiration biop-
sy. Different flowcharts develop algorithms for diagno-
sis of thyroid cancer in patients with palpable nodules
as compared to patients with incidentalomas. On the
contrary, treatment and follow up of differentiated thy-
roid cancer is not addressed by the AACE and AME ex-
perts.

The European Consensus for the Management of Patients
with Differentiated Thyroid Carcinoma of the Follicular Fpi-
thelium issued by the European Thyroid Association addresses
the diagnosis of thyroid nodules only briefly; treatment
of benign nodule is not part of this consensus report. On
the other hand, treatment and follow up of differentiat-
ed thyroid cancer is addressed extensively.

The different recommendations show a considera-
ble proportion of consensus; however, there is signifi-
cant dissent related to clinically relevant issues. With
respect to diagnosis, the use of ultrasound and radionu-
clide scanning in comparison to fine-needle aspiration
biopsy and related algorithms is judged differently. In

Smyjernice za dijagnosticiranje i lijecenje bolesnika sa (vo-
rovima u Stitnjaci i diferenciranim karcinomom Stitnjace, koje
je izradilo Americko drustvo za Stitnjacu 2006. godine,
obraduju sva pitanja vazna za lije¢nike koji se bave
takvim bolesnicima. Smjernice sadrzavaju i upute o po-
stupcima kod dobro¢udnih ¢vorova u $titnjaci. Poglavlja
koja se odnose na lijeCenje bolesnika s diferenciranim
karcinomom §titnjace i osobito njihovo daljnje praéenje
vrlo su sustavna i upotpunjena dijagramima.

Smyernice xa postupanje kod raka stitnjace, koje je objavi-
lo Britansko drustvo za Stitnjacu i Kraljevski zbor lije¢ni-
ka, uglavnom se bave metodama lijeCenja i pra¢enjem
diferenciranog karcinoma Stitnjace. Samo se jedan krat-
ki odlomak odnosi na citolosku punkciju; nema sustavnih
preporuka za primjenu drugih dijagnosti¢ckih metoda u
bolesnika sa ¢vorovima u $titnjaci, kao Sto su ultrazvuk
ili radionuklidne pretrage. S druge strane, odlomci u ko-
jima se govori o postupcima lijecenja 1 dugotrajnom
pracenju obraduju mnoge specifi¢ne probleme kao $to
su: diferencirani karcinom $titnjace kod trudnica i djece,
problem dokumentiranja i patoloske dijagnoze te smjer-
nice za obiteljske lije¢nike.

Medicinske smyernice za klinicku praksu u dijagnozi i lijecenju
Cvorova u Stitmjaci, koje je izradilo Ameri¢ko drustvo
klinickih endokrinologa zajedno s Talijanskim drustvom
endokrinologa, odmah na poc¢etku donose sustavne pre-
poruke za dijagnostiku, ukljuc¢ujuéi uporabu ultrazvuka,
radionuklidnih pretraga i citoloske punkcije. Razliciti
dijagrami razvijaju algoritme za dijagnosticiranje raka
stitnjace u bolesnika s palpabilnim ¢vorovima u Stitnjaci
nasuprot onih sa slu¢ajnim nalazom. S druge strane, po-
stupke lije¢enja i pradenja diferenciranog karcinoma $tit-
njate AACE (American Association of Clinical Endo-
crinologists) i AME (Associazione Medici Endocrinolo-
gi) struc¢njaci nisu uopée razmatrali.

U Europskom konsenzusu o ljjecenju bolesnika s diferencira-
nim karcinomom Stitwjace s folikularnim epitelom, koji je ob-
javilo Europsko drustvo za §titnjac¢u, samo se ukratko spo-
minje dijagnosticiranje ¢vorova u $titnjaci; zbrinjavanje
dobroc¢udnih ¢évorova u Stitnjaci nije dio ovoga konsen-
zusa. S druge strane, postupci lije¢enja i pradenja dife-
renciranog karcinoma $titnjace su opsirno razmatrani.

Razlic¢ite preporuke ukazuju na znatan stupanj kon-
senzusa; medutim, postoje razilazenja u klinicki bitnim
pitanjima. Sto se ti¢e dijagnoze, uporaba ultrazvuka i
radionuklidnih pretraga u usporedbi s citoloskom punk-
cijom te tematski algoritmi razli¢ito se procjenjuju. Sto
se tie bolesnika s dijagnosticiranim rakom $titnjace,
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relation to patients with documented thyroid cancer, one
important issue of dissent is staging and risk classifica-
tion. Concerning surgery, there is no consensus for the
indication of central lymph node dissection. The indi-
cations for radioiodine ablation are not consistent, and
this also holds for the application of recombinant hu-
man TSH and low iodine diet for preparation for radio-
iodine therapy. Finally, the follow up protocols differ with
respect to the implementation of radioiodine scan and
its replacement by rh'TSH-stimulated thyroglobulin
measurements.

razilazenja postoje u odredivanju stadija i klasifikaciji
rizika. Ne postoji konsenzus o disekeiji sredisnjih limf-
nih ¢vorova pri kirurSkom zahvatu. Nema dosljednosti
niti o pitanju indikacija za ablaciju radioaktivnim jodom,
kao ni o primjeni rekombinantnog humanog T'SH 1 di-
jete osiromasene jodom u pripremi za lije¢enje radioak-
tivnim jodom. Naposlijetku, protokoli za pracenje obolje-
lih razlikuju se u preporukama o provodenju scintigrafi-
je s radiojodom i njegove zamjene mjerenjem rh'TSH-
stimuliranog tireoglobulina.

CLINICAL CHARACTERITICS OF MEDULLARY, POORLY
DIFFERENTIATED AND ANAPLASTIC THYROID CARCINOMA

KLINICKA OBILJEZJA MEDULARNOG, SLABO DIFERENCIRANOG 1
ANAPLASTICNOG KARCINOMA STITNJACE

Juraj Smoje, Ivan Mihaljevié, Nedeljko Topuzovié, Branislav Krstonosi¢

Department of Nuclear Medicine and Radiation Protection, Osijek University Hospital, Osijek, Croatia
Odjel za nuklearnu medicinu 1 zastitu od zracenja, Klinicka bolnica Osijek, Osijek

Medullary thyroid carcinoma (MTC)

In 1959, Hazard ez @/. were the first to describe med-
ullary thyroid carcinoma (M'TC) and its histological char-
acteristics. In 1961, Sipple reported on the association
of thyroid carcinoma and pheochromocytoma in six of
his patients. In 1965, Schimke found MTC and bilater-
al pheochromocytoma to be inherited in an autosomal
dominant fashion. In 1968, Steiner reported on hyper-
parathyroidism associated with MTC and pheochromo-
cytoma, and designated it as MEN (Multiple Endocrine
Neoplasia) 2A syndrome, while Williams in 1966 and
Sizemore in 1974 identified M'TC and pheochromocy-
toma without parathyroid hyperplasia, associated with a
marfanoid body habitus and mucosal ganglioneuroma-
tosis and identified it as MEN 2B syndrome. In 1986,
Farndon identified M'TC as having a familial associa-
tion which is not associated with other endocrinopathies
and identified it as FM'TC. Over time, the following
subtypes of MEN 2A syndrome were identified:

a) MEN 2A (1): MTC, pheochromocytoma, parathyroid
disease,

Modularni karcinom §titnjace (MKS)

Hazard 1 suradnici 1959. prvi opisuju medularni kar-
cinom §titnjate (MKS) i njegove histoloske znacajke.
Sipple 1961. izvjeséuje o udruzenosti karcinoma $titnjace
i feokromocitoma u $estero svojih bolesnika. Schimke
1965. ustanovljava da se MKS i bilateralni feokromoci-
tom nasljeduju autosomno dominantno. Steiner 1968.
izvjeséuje o hiperparatireoidizmu udruzenom s MKS i
feokromocitomom 1 oznacuje ga kao sindrom multiple
endokrine neoplazije 2A (sindrom MEN 2A), dok Wil-
liams 1966. 1 Sizemore 1974. izdvajaju MKS i feokro-
mocitom bez paratireoidne hiperplazije, a udruzen s
marfanoidnim habitusom i neuronima sluznice probav-
nog trakta i oznacuju ga sindromom MEN 2B. Farndon
1986. uocava i obiteljski MKS koji nije udruZen s osta-
lim endokrinopatijama i oznacava ga kao FMKS. S vre-
menom se prepoznaju i podvarijante sindroma MEN 2A:

a) MEN 2A (1): MKS, feokromocitom, bolest paratireoideje

b) MEN 2A (2): MKS i feokromocitom bez paratireo-
idne bolesti
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b) MEN 2A (2): MTC and pheochromocytoma with-
out parathyroid disease, and

¢) MEN 2A (3): MTC and parathyroid disease without
pheochromocytoma.

In 1993, routine testing for the RET proto-oncogene
mutation in members of families with MEN 2A syn-
drome was introduced. MTC ranks 3 most common
thyroid carcinoma and accounts for some 10% of all thy-
roid carcinomas. It is of a neuroectodermal origin, i.e. it
comes from C cells of the thyroid belonging to the APUD
system. C cells are characterized by a pluripotent abili-
ty to secrete various biological substances such as, first
of all, calcitonin, chromogranin and CEA, but also by
ectopic production of ACTH, CRE MSH, VIP, NSE,
serotonin, prostaglandin, somatostatin, etc. In 75% of
cases M'TC occurs in the sporadic and in 25% in the
familial form. Sporadic M'TC are mainly unifocal, where-
as familiar M'TC are multicentric and bilateral. Sporad-
ic M'TC usually occurs in mature age and develops slow-
ly; however, at 10-year follow up the survival rate was
about 50%. M'TC in MEN 2A syndrome is manifested
in early thirties and in MEN 2B syndrome in early twen-
ties. MTC in both syndromes and especially in MEN
2B syndrome is considerably more aggressive than spo-
radic MTC and is prone to earlier metastasis. Clinical
symptoms of the disease depend on the type of the po-
tential ectopic production of particular hormones or sub-
stances and on associated endrocrinopathies. Some pa-
tients complain of diarrhea that occurs with high calci-
tonin, prostaglandin and serotonin levels. The rate of
parathyroid hyperplasia in MEN 2 syndrome is 20% to
40%, of bilateral pheochromocytoma about 50%, howev-
er, the incidence rate of pheochromocytoma in MEN
2B syndrome is higher.

Since the heritable MTC forms were found to be
caused by activation of the RET proto-oncogene muta-
tion, all patients with a familial form of RET proto-on-
cogene have to undergo testing. Specific type of the fa-
milial form of MTC (MEN 2A, MN 2B and FM'TC) can
be identified by a characteristic mutation of RET pro-
to-oncogene of individual exons (10, 11, 13, 14, 15, 16)
as well as by characteristic codons. All newly found MTC
have to be tested. In case of positive RET mutation, all
relatives have to be tested in order to establish genetic
load with this disease and for further treatment and fol-
low up. Recently, prenatal testing for RET mutation on
amniocentesis has is also available.

Ultrasound-guided cytologic puncture provides a
finding that is characteristic of MTC; calcitonin level

¢) MEN 2A (3): MKSi paratireoidna bolest bez feokro-
mocitoma

Od 1993. zapodinje rutinsko ispitivanje mutacije
RET protoonkogena kod ¢lanova obitelji sa sindromom
MEN 2. MKS je tre¢i po uéestalosti medu karcinomima
stitnjace, a javlja se u oko 10% svih karcinoma Stitnjace.
Neuroektodermalnog je podrijetla, odnosno potjece iz
C stanica Stitnjace koje pripadaju sustavu APUD. C sta-
nice obiljezava pluripotentna sposobnost luéenja ra-
zli¢itih bioloskih supstancija, kao $to su prije svega kal-
citonin, kromogranin, CEA, ali i ektopi¢na proizvodnja
ACTH, CRE MSH, VIP, NSE, serotonina, prostaglandi-
na, somatostatina i dr. Oko 75% slucajeva MKS se javlja
sporadi¢no, a u 25% kao obiteljski oblik bolesti. Spo-
radi¢ni MKS se javlja u Stitnjaci najcesce kao solitarni
¢vor u jednom od reznjeva, dok se obiteljski oblici MKS
javljaju multicentri¢no u oba reZnja. Sporadiéni MKS je
bolest zrelije dobi 1 sporije napreduje, no 10-godisnje
prezivljavanje je ipak oko 50%. MKS u sindromu MEN
2A ocituje se ve¢ u ranim tridesetim, a u sindromu MEN
2B u ranim dvadesetim godinama. MKS u oba sindroma,
a naro¢ito u sindromu MEN 2B, je znacajno prodorniji
od sporadi¢nog MKS i rano metastazira. Klini¢ke mani-
festacije bolesti ovise o tipu moguce ektopi¢ne proiz-
vodnje pojedinih hormona ili supstancija, te o udruzenim
endokrinopatijama. Odredeni broj bolesnika prate upor-
ni proljevi zbog kalcitoninske, prostaglandinske i sero-
toninske aktivnosti. Uéestalost hiperplazija paratireoide-
ja u sindromu MEN 2 je 20%-40%, bilateralnog feokro-
mocitoma oko 50%, s time $to je ucestalost pojave fe-
okromocitoma u sindromu MEN 2B veca.

Od otkri¢a da su nasljedni oblici MKS uzrokovani
aktivacijom mutacije u RET protoonkogenu, testiranje
RET mutacije postaje rutinskom metodom. Priblizno
100% nasljednih MKS vezani su s urodenom mutacijom
RET protoonkogena. Pojedini tipovi obiteljskih MKS
(MEN 2A, MEN 2B i FMKS) mogu se prepoznati zna-
kovitim mutacijama RET protoonkogena pojedinih ek-
sona (10, 11, 13,14, 15, 16) kao i znakovitim kodomima.
Analizi RET mutacije treba podvrgnuti sve novootkri-
vene MKS. U slu¢aju dokaza pozitivne RET mutacije
treba ispitati sve srodnike zbog otkrivanja genetskog
optere¢enja boleséu i daljnjeg lijecenja i praéenja. U
posljednje vrijeme spominje se i prenatalni test RET
mutacije u sklopu amniocenteze.

Citoloskom punkcijom uz kontrolu ultrazvuka dobi-
je se znakovit nalaz za MKS, moze se mjeriti i koncen-
tracija kalcitonina iz uzorka punktata. Histoloski dokaz
MKS postize se pozitivnom imunohistokemijskom reak-
cijom na kalcition, kromogranin, CEA.
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can be measured in the aspirate. Histological evidence
of MTC is obtained by positive immunohistochemical
reaction with calcitonin, chromogranin and CEA.

In the early detection and monitoring of patients with
MTC, determination of the level of calcitonin as a very
selective marker is highly valuable. C cells produce cal-
citonin that is a very strong inhibitor of osteoclastic ac-
tivity. Other tumors such as small cell lung carcinoma
rarely produce calcitonin. Calcitonin secretion is stimu-
lated by pentagastrin, calcium and alcohol. Measurement
of calcitonin is a standard part of the pentagastrin stim-
ulation test. In newly detected MTC with already
formed nodule, high basal calcitonin level is usually
measured. Stimulation test (pentagastrin) is highly val-
uable in the follow up of patients operated on (occur-
rence of metastases) and in the follow up of newly de-
tected members with familial MTC. Increased CEA
level is also a sign of the disease propagation. Increased
chromogranin level points to the association of other
endocrinopathies (pheochromocytoma).

Scintigraphic testing is more or less limited: scintig-
raphy of the whole body with Tc*™ DMS (V), I3 MIBG
and Tc”™ octreotide. Scintigraphy with Te?™ sestamibi
is useful providing evidence of parathyroid hyperplasia.
PET-CT diagnostic technology is important in the de-
tection of existing metastases.

The leading treatment method is surgical extirpa-
tion of the thyroid with removal of the neck and upper
mediastinum lymph nodes. Radioiodine therapy is not
indicated, and the effects of x-ray radiation and chemo-
therapy are poor.

The age at which younger family members with
MEN 2 syndrome should be exposed to prophylactic
thyroidectomy is still a subject for debate. The age range
of 6-10 years is considered appropriate. Foci of MTC
have been reported in the thyroid of a child operated on
at the age of 7 months. Metastases have been reported
in a child as young as 6 years.

Poorly differentiated thyroid carcinoma
(PDTC)

According to the WHO classification, PDTC is de-
fined as a tumor originating from follicular thyroid cells
and with morphological and biological characteristics
between differentiated adenocarcinoma and anaplastic
thyroid carcinoma. However, histological definition of
PDTC is still controversial and diagnostic criteria have
not yet been defined. Histological subtypes of well dif-
ferentiated adenocarcinoma can be found in the litera-

U ranom otkrivanju kao i praéenju bolesnika s MKS
od velike je vrijednosti odredivanje koncentracije kalci-
tonina kao vrlo selektivnog biljega. C stanice proizvode
kalcitonin koji je vrlo snazan inhibitor osteoklasti¢ne
aktivnosti. Kalcitonin vrlo rijetko proizvode i1 drugi tu-
mori, npr. karcinom malih stanica pluéa. Sekreciju kal-
citonina stimuliraju pentagastrin, kalcij i alkohol. Ru-
tinski se kalcitonin odreduje u pentagastrinskom sti-
mulacijskom testu. Kod novootkrivenog MKS s ve¢ formi-
ranim ¢vorom najéesée se ve¢ mjeri visoka bazalna kon-
centracija kalcitonina. Stimulacijski test (pentagastrin)
od velike je vrijednosti u pracenju operiranih bolesnika
(pojava metastaza) i u praéenju mladih novootkrivenih
¢lanova s obiteljskim MKS. Poviiena koncentracija CEA
je takoder znak propagacije bolesti. Povisena koncen-
tracija kromogranina moze ukazivati na udruzenost dru-
gih endokrinopatija (feokromocitom).

Scintigrafske pretrage su vise-manje ograni¢enog
dometa: scintigrafija cijelog tijela pomoéu Tc”™ DMS
(V), 1 MIBG, Tc”™ oktreotid. Kvalitetna je scintigra-
fija pomocu Tc*™ sestamibi kod dokaza hiperplazije
paratireoideja. U dokazu prisutnih metastaza vazna je
PET-CT dijagnostika.

Vodeca terapijska metoda je kirurSka ekstirpacija
Stinjace s odstranjenjem limfnih ¢vorova vrata i gornjeg
medijastinuma. Radiojodna trepija nije indicirana, u¢in-
ci ozraCivanja x-zrakama 1 kemoterapije su vrlo slabi.

O dobi mladih ¢lanova obitelji sa sindromom MEN
2 u kojoj ih treba izloziti profilakti¢noj tireoidektomiji
se jo$ uvijek raspravlja. Prevladava da je to dob od 6-10
godina. Zarista MKS su nadena u stitnjaci djeteta operi-
ranog u dobi od 7 mjeseci. Takoder se izvjescuje 1 o doka-
zu metastaza u djeteta od 6 godina.

Slabo diferencirani rak $titnjace (SDRS)

Prema klasifikaciji SZO slabo diferencirani karcinom
stitnjace definira se kao tumor podrijetlom iz folikularnih
stanica StitnjaCe, a s morfoloskim 1 bioloskim oznakama
izmedu diferenciranog adenokarcinoma i anaplasti¢noga
karcinoma S$titnjace. Medutim, histoloska definicija
SDRS je jo$ kontroverzna i nisu jo$ definirani dijagno-
sti¢ni kriteriji. U literaturi se nalaze histoloski podtipovi
dobro diferenciranih adenokarcinoma: trabekularni, no-
dularni, solidni i inzularni rast folikularnog adenokarci-
noma uz prikaz rabdoidnih stanica, visoke cilindri¢ne
stanice varijante papilarnog karcinoma, solidna varijan-
ta papilarnog karcinoma u djece izloZene radijojodu na-
kon Cernobilske nesre¢e 1986, difuzno sklerozirajudi
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ture: trabecular, nodular, solid and insular growth of fol-
licular adenocarcinoma with presentation of rhabdoid
cells, tall columnar cells of papillary carcinoma variant,
solid papillary carcinoma variant in children exposed to
radioiodine after Chernobyl accident in 1986, and dif-
fuse sclerosing variant of papillary carcinoma in young
women associated with lymphocyte infiltration.

In PDTC, thyroglobulin can be determined by im-
munohistochemical analysis. The possible genetic load
such as BRAF mutation in tall cell variant of papillary
carcinoma is studied. Expression of various markers of
cell proliferation and differentiation is also studied. In
the treatment of PTDC, more radical treatment with
exploration of the neck and upper mediastinum is sug-
gested.

Anaplastic thyroid carcinoma (ATC)

ATC is the most aggressive thyroid carcinoma me-
tastasizing very quickly with the highest incidence rate
in patients aged over 60 years. It is a very rare disease
accounting for 1% of all thyroid malignant diseases and
is the cause of over 40% of deaths due to thyroid carci-
noma. Survival longer than 6 to 12 months of the onset
is very rare. AT'C occurs in patients with a goiter enlarg-
ing for a longer period and with previously diagnosed
thyroid adenocarcinoma coming from iodine-poor re-
gions. The main symptoms are abrupt growth of fre-
quently painful nodular goiter with enlarged lymph nod-
ules, with difficulties in respiration and speech. At the
time of the disease detection, distant metastases are
seen in 20%-50% of patients. Tumor metastasizes to
many organs. ATC has easily recognizable cytological and
histological characteristics.

Treatment is mainly palliative: surgical removal of
tumor mass with freeing of the respiratory tract, radia-
tion and chemotherapy.

papilarni karcinom mladih Zena udruzen s limfocitnom
infiltracijom.

U SDRS se imunohistokemijski moze dokazati tireo-
globulin. Istrazuje se moguca genetska opterecenost kao
npr. BRAF mutacija kod varijante papilarnog karcinoma
visokih stanica. Takoder se ispituje izrazenost raznih
biljega stani¢ne proliferacije i diferencijacije. U lijece-
nju SDRS sugerira se radikalnije lije¢enje s eksploraci-
jom vrata i gornjeg medijastinuma.

Anaplastiéni rak stitnjace (ARS)

Anaplasti¢ni rak Stitnjace najagresivniji je tumor Stit-
njace koji napreduje vrlo brzo. Naj¢es¢i je u bolesnika
starijih od 60 godina. Vrlo je rijetka bolest 1 javlja se u 1%
svih malignoma $titnjace, a uzrokuje preko 40% smrti
od karcinoma $titnjacCe. Rijetko je prezivljenje duze od
6-12 mjeseci od pojave bolesti. ARS se pojavljuje u bole-
snika iz jodom siroma$nih podrucja s ve¢ prethodno duze
rastu¢om gusom, te prethodno dokazanim adenokarci-
nomom Stitnjace. Vode¢i simptomi su nagli rast ¢esto
bolne ¢voraste guse s uvecanim regionalnim limfnim
Cvorovima uza smetnje disanja i govora. U 20%-50%
bolesnika u trenutku otkrivanja bolesti se dokazuju
udaljene metastaze. Tumor brzo metastazira u mnoge
organe. ARS ima lako prepoznatljivu citolosku i histo-
losku sliku. LijeCenje je najcesée palijativno: kirursko
odstranjenje tumorske mase uz oslobadanje disnih pu-
tova, zracenje i kemoterapija.
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ROLE OF ULTRASONOGRAPHY IN DIAGNOSIS OF MEDULLARY,
POORLY DIFFERENTIATED AND ANAPLASTIC THYROID
CARCINOMA

ULTRAZVUCNA DIJAGNOSTIKA MEDULARNOG, SLABO
DIFERENCIRANOG I ANAPLASTICNOG KARCINOMA STITNJACE

Zdenka Bence-Zigman

Department of Nuclear Medicine and Radiation Protection, Zagreb University Hospital Center, Zagreb, Croatia
Klini¢ki zavod za nuklearnu medicinu i zaStitu od zracenja, Klinicki bolni¢ki centar Zagreb, Zagreb

Medullary thyroid carcinoma originates from the
parafollicular cells of the thyroid, which secrete calci-
tonin. Medullary thyroid carcinoma accounts for 4%-10%
of all malignant thyroid tumors. Approximately 25% of
medullary thyroid cancers are familial forms that can be
detected by molecular screening for RET proto-onco-
gene mutations. The prognosis is usually poor, since
lymph node involvement and distant metastases are fre-
quently present at the time of diagnosis. In general, the
strongest prognostic variable is the extent of disease at
presentation. Presentation with a thyroid mass strongly
correlates with regional nodal disease. The 5-year sur-
vival rate is between 78% and 91%, and 10-year survival
between 61% and 75%. Early diagnosis and radical sur-
gical treatment improve the morbidity and mortality
associated with medullary thyroid carcinoma.

Ultrasound examination of thyroid gland can detect
impalpable and very small nodules, but different types
of cancers cannot be distinguished by ultrasound. Med-
ullary carcinomas present a hypoechogenic echo-pattern
as compared with normal thyroid follicular structure in
85% of cases, similar to papillary carcinomas (in 86% of
cases). Follicular carcinomas present hypoechogenic
echostructure in 56% of cases because follicular struc-
ture is more often preserved in follicular carcinoma than
in papillary and medullary carcinomas. If the contour of
a hypoechogenic nodule is irregular or blurred, or micro-
calcifications, grouped calcification or edge calcifications
are present, the probability of carcinoma is high with a
specificity of 97%. Characteristic findings of carcinoma
are present in 44% of medullary carcinomas, 54% of pap-
illary carcinomas and 28% of follicular carcinomas.

Ultrasound-guided cytology is a highly specific (97%)
and quite sensitive (about 90%) method in the diagno-
sis of medullary and papillary carcinoma. The precise

Medularni rak Stitnjace Cesto se svrstava u slabije
diferencirane tumore s losijim ishodom bolesti. Nastaje
iz parafolikularnih stanica $titnjace koje luce kalcitonin,
javlja se u 4%-10% svih malignih tumora Stitnjace, veci-
nom sporadi¢no, ali oko 25% slucajeva je nasljedno.
Nasljedni oblik medularnog raka moze se otkriti mole-
kularnim probirom na RET proto-onkogene mutacije.
Prognoza bolesti ovisi o stadiju u kojem se rak dijagno-
sticira. Prognoza bolesti je losa kad je tumor vedi, ako je
prisutno ekstratiroidno $irenje tumora i kad su zahvace-
ni limfni ¢vorovi, a pogotovo ako se pojave udaljene me-
tastaze. Stopa 5-godi$njeg prezivljavanja je 78%-91%, a
10-godisnjeg 61%-75%.

Ultrazvukom se mogu otkriti nepaplabilni i vrlo mali
¢vorovi u Stitnjaci, ali se ne mogu prepoznati razliciti
tipovi tumora. Medularni rak se u 85% slucajeva prika-
zuje hipoehogeno u odnosu na normalno tkivo $titnjace,
jer tumorsko tkivo ima vecu celularnost od normalne
folikularne grade $titnjace, sli¢no kao i papilarni rak (u
86% slucajeva). Folikularni rak prikazuje se hipoehoge-
no u manjem postotku (56%), jer ¢esée od papilarnog 1
medularnog raka zadrzava folikularnu gradu sli¢nu ade-
nomima i nodularnim strumama. Ultrazvukom se mogu
prepoznati neke znacajke raka kao $to su infiltrativni rast
(neravne konture ¢vora) i prisutnost sitnih kalcifikata,
grupiranih ili rubno smjestenih kalcifikata. Na temelju
tih pokazatelja moze se prepoznati rak, $to je narocito
vazno pri odabiru ¢vorova za ciljanu citolosku punkciju,
pogotovo ako se radi o manjim ¢vorovima, jer vece ¢vo-
rove treba punktirati bez obzira na ehostrukturu. Na
temelju navedenih ultrazvuénih kriterija za rak moze se
prepoznati medularni rak u 44%, papilarni u 54%, a foli-
kularni u 28% slucajeva.

Ciljana citoloska punkcija pod kontrolom ultrazvuka
je visoko specifi¢na (97%) i prili¢no osjetljiva (oko 90%)
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description of echostructure, size and localization of the
nodules in the thyroid facilitates the choice of the nod-
ules for biopsies. Subcapsular tumors have a high prob-
ability of extrathyroid spread, therefore it is important
to perform ultrasound-guided biopsy of subcapsular nod-
ules, even when they are small.

Color Doppler is an additional tool for understand-
ing the nodule vascularity. Pathological vascularization
of cancers is not always visible, but the presence of in-
tranodal vascularity on color Doppler is a sign of malig-
nancy if the nodule is “cold” on scintigraphy.

Small impalpable neck lymph nodes can easily be
detected by ultrasound. They are presented as hypoe-
chogenic nodules, sometimes with central echogenic
hilum. Experienced examiner can recognize metastatic
lymph node for its round shape, or more echogenic, ir-
regular or cystic appearance, or small calcifications within
the nodule, or abnormal peripheral vascularity using color
Doppler. If lymph node metastases are diagnosed, lymph
node dissection is performed at the same time with to-
tal thyroidectomy. Ultrasound helps evaluate the stage
of the disease and to plan the extent of surgery. In pa-
tients with lymph node involvement at the time of di-
agnosis, new lymph node metastases often occur after
initial surgery, especially if serum calcitonin levels re-
main increased.

Ultrasonography is also an important method in the
investigation of the familial form of medullary thyroid
cancer among family members. Although they can be
detected by molecular screening for RET proto-onco-
gene mutations, subjects are reluctant to have total thy-
roidectomy which is recommended on the basis of this
procedure. Precise ultrasound examination can detect
small nodules of 2-3 mm in diameter. Ultrasound-guid-
ed fine-needle biopsy can reveal medullary carcinoma.
Measurement of calcitonin from fine-needle biopsy
material, diluted with one milliliter of normal saline,
can be helpful in cases with negative cytologic findings.
Calcitonin levels from such a solution can be several
times higher than serum calcitonin levels if medullary
cancer is punctured.

Prognostic indicators of differentiated thyroid carci-
noma and outcome of the disease are analyzed in many
statistical reports. However, nowadays we know that
many histologic features of such cancer exist: minimal-
ly invasive follicular carcinoma, widely invasive follicu-
lar and Hirthle cell carcinoma, insular carcinoma as a
morphological variant of follicular carcinoma, papillary
microcarcinoma, encapsulated variant, follicular variant,

metoda u dijagnostici medularnog i papilarnog raka Stit-
njace. Ultrazvukom se mozZe procijeniti veli¢ina ¢vora,
smjestaj u Stitnjaci 1 odnos prema kapsuli Stitnjace. Sub-
kapsularno smjesteni ¢vorovi imaju vecu vjerojatnost ek-
stratiroidnog Sirenja u okolne strukture. Zato treba obratiti
pozornost na subkapsularno smjes$tene ¢vorove i treba ih
ciljano punktirati pa makar se radilo i 0 manjim ¢vorovi-
ma. Obojeni Doppler omogucuje prikaz vaskularizacije
¢vora. Patoloska vaskularizacija raka ne mora biti uvijek
vidljiva, ali je jaka intranodalna vaskularizacija, pogotovo
bez znacajnije periferne vaskularizacije scintigrafski “hlad-
nog” ¢vora, vrlo suspektan nalaz za rak. Ultrazvukom se
dobro prikazuju limfni ¢vorovi, prikazuju se hipoehogeno
u odnosu na StitnjaCu, pravilnog su oblika, najéesce iz-
duzeni i prepoznaje se pravilan hilus. Metastatski limfni
¢vorovi mogu se prepoznati zbog promijenjene ehostruk-
ture, vise su ehogeni i pokazuju strukturu kao tkivo Stit-
njace, ¢esto su nepravilne ehostrukture s cisti¢nim pro-
mjenama i kalcifikatima. Obojeni Doppler znatno pomaze
u prepoznavanju metastatskih ¢vorova, pogotovo manjih
kod kojih jo$ nije naruSena ehostruktura, ali je prisutna
patoloska periferna vaskularizacija s ruba ¢vora prema
unutra koja nikad nije prisutna u normalnom limfnom
¢voru kod kojega se vidi samo diskretna vaskularizacija u
hilusu. Ultrazvuk pomaze u ocjeni prosirenosti raka i u
planiranju opseznosti operacijskog zahvata. U bolesnika
s medularnim rakom kad su u vrijeme postavljanja dija-
gnoze zahvaceni limfni ¢vorovi koji su operativno odstra-
njeni ¢esto se pojavljuju novi metastaski limfni ¢vorovi,
pogotovo ako su povisene vrijednosti kalcitonina u seru-
mu i nakon operacijskog zahvata.

Ultrazvucna dijagnostika je vazna i u ispitivanju na-
sljednog oblika medularnog raka. Tako je danas mogué
molekularni probir na RET proto-onkogene mutacije na
temelju kojih se moze preporuciti profilakti¢na tiroidek-
tomija, ispitanici se ne odlucuju lako za taj zahvat. Po-
mnim pretrazivanjem Stitnjace ultrazvukom mogu se
otkriti vrlo sitni ¢voridi, veli¢ine 2-3 mm, koji se mogu
punktirati pod kontrolom ultrazvuka. Kod nesigurnog ci-
tolo$kog nalaza i urednih vrijednosti kalcitonina u seru-
mu moze pomoci i odredivanje kalcitonina iz punktata,
razrijedenog s 1 mL fizioloSke otopine. Kalcitonin iz
punktata moze biti znatno vi$i nego u serumu ako je
punktiran ¢vori¢ medularnog raka.

Papilarni i folikularni rak spadaju u dobro diferencirane
maligne tumore. U svim statistikama analiziraju se pro-
gnosti¢ni ¢imbenici 1 ishod bolesti za ove dvije skupine
bolesnika, ali danas znamo da to nisu jedinstvene bolesti.
Danas se dijagnosticira minimalno invazivni i invazivni
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solid/trabecular variant, diffuse sclerosing variant, tall
cell and columnar cell variants of papillary carcinoma,
clear cell carcinoma, mucinous and squamous variant of
thyroid carcinoma. It is not known whether there are
different types of thyroid carcinoma with different bio-
logical behavior or stages of malignant thyroid disease.
Yet, it is generally accepted that poorly differentiated
carcinomas and anaplastic carcinomas arise from well-
differentiated carcinomas. Poorly differentiated and an-
aplastic carcinomas present a rapidly enlarging neck
mass, produce compression signs such as dyspnea, dys-
phagia, and hoarseness. Extrathyroid extension, invasion
of major vessels and nerves of the region, and spread
into the larynx, trachea, and esophagus are common.
Lymph node and distant metastases are frequent. Ul-
trasound examination shows large irregular inhomoge-
neous mass with calcifications and necrosis, infiltration
of muscles and other neck structures, and tumor rela-
tion with major vessels. Radical surgical treatment, ra-
diotherapy and chemotherapy are not efficient. Poorly
differentiated carcinoma are more frequent in elderly
patients, however, children and young patients may also
have advanced disease and poorly differentiated carci-
noma at the time of diagnosis. Anaplastic carcinoma is
rare, accounting for 1%-5% of all malignant thyroid tu-
mors, but it is one of the most lethal human malignant
tumors.

Conclusion

Ultrasonography and ultrasound-guided fine-needle
biopsy are the methods of choice in the diagnosis of thy-
roid cancers. Ultrasound can detect small medullary can-
cer during general check-up in apparently healthy indi-
viduals, and also among family members of patients with
the familial form of medullary thyroid carcinoma, sized
2-3 mm in diameter. Although the prognosis of patients
with thyroid carcinoma is usually excellent, a subset of
patients develop a more aggressive disease. The strong-
est prognostic variable of medullary thyroid cancers is
the extent of disease at presentation. Therapy of poorly
differentiated and anaplastic carcinomas is mostly not
effective. Early diagnosis and surgical treatment are the
keys to improve the morbidity and mortality associated
with medullary and differentiated thyroid carcinoma,
preventing development of poorly differentiated and
anaplastic carcinoma.

folikularni 1 rak Hurthleovih stanica, inzularni rak kao
morfoloska varijanta folikularnog raka, papilarni mikrokar-
cinom, inkapsulirana varijanta, folikularna varijanta, so-
lidna trabekularna varijanta, sklerozna difuzna varijanta,
varijanta papilarnog raka visokih stanica i cilindri¢nih sta-
nica, rak svijetlih stanica, mucinozni i skvamozni oblici
raka Stitnjace. Jo§ se ne zna jesu li to posebne vrste raka s
razli¢itim biolo§kim ponasanjem tumora i razli¢itim isho-
dom bolesti ili samo pojedine faze maligne bolesti, no
poznato je da se slabije diferencirani i anaplasti¢ni rak
razvija ve¢inom iz dobro diferenciranog raka. Anaplasti-
¢ni rak brzo raste, infiltrira okolne organe i ima vrlo losu
prognozu, najéesce sa smrtnim ishodom bolesti. Ultra-
zvukom se prikazuje kao nepravilna velika tvorba, razlicite
chostrukture s kalcifikatima i nekroti¢nim sadrzajem,
moze se vidjeti infiltrativni rast u misiée i dusnik, odnos
s krvnim zilama i opseZnost metastaza, $to je vazno u
planiranju operacijskog zahvata. Slabo diferencirani rak 1
anaplasti¢ni rak ¢esto se ne moze u potpunosti odstrani-
ti, Cesti su lokalni recidivi 1 udaljene metastaze. Slabo
diferencirani tumori ne nakupljaju radioaktivni jod, slabo
reagiraju na vanjsko zraCenje 1 kemoterapiju. Slabije di-
ferencirani tumori ¢eséi su u starijoj dobi, ali se mogu javiti
iu djece i mladih ljudi. Anaplasti¢ni rak $titnjace javlja se
u 1%-5% svih malignih tumora $titnjace, a prema novijim
literaturnim podacima rjede nego ranije, na $to je vjero-
jatno utjecala jodna profilaksa i sve ranija dijagnostika raka
stitnjace.

Zakljucak

Ultrazvuéna dijagnostika Stitnjace i ciljana citoloska
punkcija su neophodne u dijagnostici raka Stitnjace. Ul-
trazvukom se medularni rak moZe otkriti na sistematskom
pregledu kad jo$ nema palpabilnog ¢vora i medu ¢lanovi-
ma obitelji bolesnika oboljelog od nasljednog oblika medu-
larnog raka (moze se otkriti tumor veli¢ine 2-3 mm). lako
je prognoza bolesti dobra u bolesnika s rakom $titnjace,
losiji prognosti¢ni pokazatelji i dobro diferenciranih tu-
mora kao $to su veli¢ina tumora, dob i ekstratiroidno Sire-
nje tumora pokazuju znatno lo$iju prognozu, otezano i sku-
plje lijecenje koje zahtijeva i nekoliko operacija 1 radio-
jodnih terapija, a ¢esto i sa smrtnim ishodom. Terapija
medularnog raka je iskljucivo operacijska, radioterapija ima
slab uspjeh. Terapija slabo diferenciranog i anaplasti¢nog
raka ve¢inom je bezuspjesna te jedino rana dijagnostika
moze pobolj$ati prognozu bolesti i smanjiti smrtnost bole-
snika oboljelih od medularnog i slabo diferenciranog raka
te sprijediti razvoj slabo diferenciranog i anaplasti¢nog raka
Stitnjace.
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SURGICAL TREATMENT OF MEDULLARY, POORLY
DIFFERENTIATED AND ANAPLASTIC THYROID CARCINOMA

KIRURSKO LIJECENJE MEDULARNOG, SLABO DIFERENCIRANOG 1
ANAPLASTICNOG KARCINOMA STITNJACE

Danijel Dosen, Renato Janusié, Marija Pastor¢i¢-Grgié

University Hospital for Tumors, Zagreb, Croatia
Klinika za tumore, Zagreb

Surgical treatment is therapy of choice for all types
of thyroid cancer. Appropriate treatment planning de-
pends on accurate and precise preoperative diagnostic
evaluation. Preoperative evaluation is based on ultra-
sonography of thyroid gland and neck lymph nodes and
cytological verification of all suspect nodes within thy-
roid gland and neck. Multidisciplinary treatment is ob-
ligatory for tumors with malignant biological character-
istics, poor clinical course and bad prognosis. Depend-
ing on tumor type, stage of disease, patient’s general
condition and surgery performed, the treatment is con-
tinued with radioiodine ablation, radiotherapy or chem-
otherapy.

Treatment of medullary thyroid cancer is surgical.
Minimal operation includes total thyroidectomy and
central compartment neck dissection (group VI, pretra-
cheal and bilateral paratracheal lymph nodes). Modified
radical neck dissection is indicated if metastatic lymph
nodes are present. Primary tumor and metastatic lymph
nodes located in mediastinum are usually accessible
through neck incision, in some cases it is necessary to
perform upper medial sternotomy.

It is important to recognize patients with familial
type (familial medullary cancer, multiple endocrine ne-
oplasia syndrome) among patients with medullary thy-
roid cancer. When dealing with familial type, family
members should be screened for calcitonin elevation
and/or RET proto-oncogene mutation. Family members
who are gene carriers for the RET proto-oncogene mu-
tation should undergo prophylactic thyroidectomy. There
are no unique recommendations for the age and mini-
mal diagnostic evaluation necessary to perform prophy-
lactic thyroidectomy.

The group of poorly differentiated thyroid cancers
includes insular cancer, papillary and follicular cancer
with poorly differentiated parts (tall cell cancer, colum-

Kirursko lijecenje je metoda izbora za lijeenje svih
karcinoma Stitnjac¢e. Dobro planiranje lijeCenja omogucda-
va tocna 1 precizna prijeoperacijska dijagnosticka obrada
koja se temelji na ultrazvuku Stitnjace i vrata, te citoloskoj
verifikaciji svih sumnjivih ¢vorova u $titnjaci i na vratu.
Primjena imunocitokemijskih metoda poveéava to¢nost
citoloskih nalaza, $to je osobito vazno u prepoznavanju
medularnog karcinoma Stitnjac¢e. Kod skupine tumora s
bioloski losijim znac¢ajkama 1 klinicki malignijim tijekom
bolesti, te losSom prognozom lije¢enje je najcesce multi-
disciplinarno. Ovisno o vrsti tumora, stadiju bolesti, sta-
nju bolesnika i u¢injenoj operaciji lijeCenje se nastavlja
radiojodnom terapijom, radioterapijom ili kemoterapijom.

Medularni karcinom Stitnjace lijeci se kirurski. Mini-
malna operacija medularnog karcinoma $titnjace uklju-
Cuje totalnu tiroidektomiju i disekciju limfnih ¢vorova
vrata skupine VI. (predtrahealni i obostrani paratraheal-
ni limfni ¢vorovi). Modificirana radikalna disekcija vra-
ta indicirana je ako su prisutne metastaze u limfnim
¢vorovima na vratu. Primarni tumor 1 metastatski limfni
¢vorovi smjesteni u gornjem medijastinumu najcesce se
mogu odstraniti kroz rez na vratu, a rijetko je potrebno
uciniti gornju medijalnu sternotomiju.

U skupini bolesnika s medularnim karcinomom $tit-
njace vazno je prepoznati bolesnike s familijarnim tipom
(nasljedni medularni karcinom, sindrom multiple endo-
krine neoplazije). Dijagnoza familijarnog tipa medular-
nog karcinoma indicira probir kod ¢lanova obitelji. On
ukljuCuje mjerenje razine kalcitonina u krvi i/ili otkri-
vanje mutacije RET protoonkogena. Kod nosilaca mu-
tacije RET protoonkogena indicirana je profilakti¢na ti-
roidektomija. Dosad nije jednozna¢no odredena dob i
minimalna neophodna dijagnosti¢ka obrada potrebna
kako bi se uCinila profilakti¢na totalna tiroidektomija.

U skupinu slabo diferenciranih karcinoma $titnjace
ubrajaju se inzularni karcinom, papilarni i folikularni
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nar cell cancer — without insular cancer characteristics),
mucinous and mucoepidermoid cancer. Prognosis for
patients with poorly differentiated thyroid cancer is
worse than for patients with well differentiated thyroid
cancer but better than for patients with anaplastic thy-
roid cancer. Surgical treatment includes total thyroidec-
tomy and central compartment neck dissection. Modi-
fied radical neck dissection is indicated if metastatic
lymph nodes are present. Radioiodine therapy is applied
postoperatively. Chemotherapy and radiotherapy have
a palliative role.

Anaplastic thyroid cancer is rarely surgically treata-
ble because it usually presents as advanced inoperable
tumor. It is important to differentiate anaplastic thy-
roid cancer from thyroid gland lymphoma and de Quer-
vain’s thyroiditis because of their similar presentation
and different prognosis and treatment. Possible surgical
treatments are: 1) radical operation of primary tumor
and diagnosed metastases (rare); 2) biopsy for histolog-
ical confirmation; and 3) tracheotomy to ensure airway
patency. Survival with anaplastic thyroid cancer is pos-
sible only with accidentally diagnosed anaplastic can-
cer, usually within papillary or follicular cancer which is
well defined and radically treated by surgery.

Thyroid gland lymphoma is not treated surgically but
it is necessary to confirm the diagnosis with biopsy be-
fore treatment. After immunohistochemical analysis and
disease staging, thyroid gland lymphomas are treated
with primary radiotherapy, chemotherapy or chemoradi-
otherapy.

In this presentation we discuss guidelines for surgi-
cal treatment of medullary, poorly differentiated and
anaplastic thyroid cancer based on available literature

karcinomi s dijelovima tumora koji pokazuju slabiju di-
ferencijaciju (karcinom visokih stanica, karcinom kolum-
narnih stanica — bez znacajka inzularnog karcinoma),
mucinozni 1 mukoepidermoidni karcinom. Prognoza
bolesnika sa slabo diferenciranim karcinomom $titnjace
losija je od prognoze bolesnika s dobro diferenciranim
karcinomima, ali bolja od prognoze bolesnika s ana-
plasti¢nim karcinomom. Kirur$ko lije¢enje ukljucuje to-
talnu tiroidektomiju i disekciju limfnih ¢vorova skupine
VI, te modificiranu radikalnu disekciju vrata ako posto-
je metastaze. Poslijeoperacijski se primjenjuje radiojod-
na terapija, a kemoterapija i radioterapija imaju palija-
tivnu ulogu.

Anaplasti¢ni karcinom S§titnjace rijetko je moguce
kirurski lijediti, jer se u trenutku prezentacije najcesée
radi o uznapredovalom, inoperabilnom tumoru. Sli¢nu
klini¢ku prezentaciju, ali razli¢itu prognozu 1 lije¢enje
imaju limfomi $titne Zlijezde i de Quervainov tireoidi-
tis, te ih je potrebno prepoznati prije kona¢ne odluke o
lije¢enju. Moguce operacije kod anaplasti¢nog karcino-
ma Stitnjace su: 1. radikalna operacija primarnog tumora
1 dijagnosticiranih metastaza (rijetko); 2. biopsija radi
postavljanja to¢ne dijagnoze; 3. traheotomija radi osi-
guravanja diSnog puta. O prezivljenju kod anaplasti¢nog
karcinoma Stitnjace moZemo govoriti samo kod sluc¢ajno
otkrivenih anaplasti¢nih karcinoma, naj¢esce unutar
papilarnog ili folikularnog karcinoma koji su dobro
ograniceni i kirurski radikalno lijeceni.

Limfom Stitne Zlijezde ne lijeci se kirurski, ali je
postavljanje to¢ne dijagnoze biopsijom tumora neophod-
no prije pocetka lijeenja. Nakon odredivanja imunohis-
tokemijskih znacajka i stadija bolesti limfomi Stitne Zli-
jezde lijeCe se primarnom radioterapijom, kemoterapi-
jom ili kombinirano kemoradioterapijom.

U ovom radu prikazane su smjernice za kirursko li-
jeCenje medularnog, slabo diferenciranog i anaplastic-
nog karcinoma Stitnjace temeljene na dostupnoj litera-
turi 1 iskustvu u kirurSkom lijecenju bolesti Stitnjace ti-
jekom 39 godina postojanja Sluzbe za tumore glave i vrata
Klinike za tumore.
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AND ANAPLASTIC THYROID CARCINOMA

HISTOPATOLOGIJA MEDULARNOG, SLABO DIFERENCIRANOG 1
ANAPLASTICNOG KARCINOMA STITNJACE

Valdi Pesutic¢-Pisac

Department of Pathology, Forensic Medicine and Cytology, Split University Hospital Center, Split, Croatia
Klini¢ki zavod za patologiju, sudsku medicinu i citologiju, Klini¢ki bolni¢ki centar Split, Split

Medullary thyroid carcinoma

Medullary thyroid carcinoma accounts for 5%-10% of
all thyroid malignances and up to 25% of these tumors
are heritable (MEN and familial). In patients with MEN
syndrome it occurs in infancy, early childhood and early
adulthood, whereas familial and sporadic tumors mani-
fest at a mean age of 50 years.

The etiology of sporadic cases is unknown while he-
reditary cases harbor RET germline mutation. C-cell hy-
perplasia is a precursor of heritable medullary carcino-
ma. [tis typically located in the middle third of the lobe.
The tumor presents as a painless nodule cold on scinti-
graphic scan.Up to 50% of patients present with nodal
metastasis and up to 15% may have distant metastases.
The tumor produces calcitonin and many other prod-
ucts that result in different paraneoplastic syndromes.
The tumor is white-gray to tan, gritty and well circum-
scribed, but not encapsulated. The characteristic his-
topathology includes sheets, nests or trabeculae of po-
lygonal, round to spindle cells, separated by fibrovascu-
lar stroma. Nuclei are round to oval with coarse chroma-
tin and nucleoli are not prominent. The cytoplasm is
granular and eosinophilic, and has ill-defined margins.
Necrosis and hemorrhage are infrequent. Congo red
positive stromal deposits of amyloid can be identified
in 80% of cases. The problem is that the histopatholog-
ic appearance is quite variable; 12 variants of medullary
carcinoma showing unusual features have been de-
scribed. It is the reason that makes the differential di-
agnosis so wide and difficult. Carcinoma is usually pos-
itive for calcitonin, CEA and neuroendocrine markers.
According to histopathological criteria it has been sug-
gested that necrosis, squamous metaplasia, less than 50%
of calcitonin positive cells and CEA positive/calcitonin
negative immunoprofile represent poor prognostic fea-

Medularni karcinom §titnjace

Medularni karcinom Stitnjace ima ucéestalost od 5%-
10% svih malignoma $titnjace, a 25% ovih tumora su
nasljedni (MEN i obiteljski). Tumori koji se javljaju u
sklopu sindroma MEN pojavljuju se u djetinjstvu i ranoj
mladosti, dok se obiteljski i sporadi¢ni javljaju u dobi od
oko 50 godina. Etiologija sporadi¢nih slucajeva je nepo-
znata, dok nasljedni posjeduju znakovitu RET mutaci-
ju. C-stani¢na hiperplazija je preteca nasljednog medu-
larnog karcinoma. Tipi¢no je lokaliziran u srednjoj treci-
ni reznja. Tumor se prezentira kao bezbolni ¢vor, “hla-
dan” na scintigrafiji. Cak do 50% bolesnika dolazi s
metastazama u limfnim ¢vorovima, a 15% ih veé¢ ima
udaljene metastaze. Tumor stvara kalcitonin 1 mnoge
druge proizvode koji daju sliku razlic¢itih paraneo-
plasti¢nih sindroma. Tumor je bjelkasto-sivkast do sme-
dkast, hrapave povrsine 1 o$tro ogranicen, ali ne 1 oca-
huren. Znakovita histopatologija su plaze, gnijezda i trac-
ci poligonalnih, okruglastih do vretenastih stanica odi-
jeljenih fibrovaskularnom stromom. Jezgre su okrugle do
ovalne s rasprSenim kromatinom, a jezgrice nisu uocljive.
Citoplazma je granulirana, ruzi¢asta s nejasnim rubovi-
ma. Nekroze i krvarenja su rijetki. Stromalni depoziti
amiloida koji se boje Congo crvenilom mogu se naci u
80% slucajeva. Problem je u tome $to je histopatologija
medularnog karcinoma izrazito varijabilna, pa se danas
raspoznaje 12 varijanata koje pokazuju vrlo neobi¢ne
mikroskopske slike. To je i razlog $to je diferencijalna
dijagnostika izrazito opsezna i teska. Karcinom je uglav-
nom pozitivan na kalcitonin, CEA i neuroendokrine
biljege. Shodno histopatoloskim kriterijima smatra se da
nekroza, plo¢asta metaplazija, manje od 50% na kalci-
tonin pozitivnih stanica i na CEA pozitivni/kalcitonin
negativni imunolo$ki profil stanica predstavljaju lose
prognostic¢ke znacajke. Klini¢ka obiljezja sa skra¢enim
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tures. Clinical features with reduced survival are older
age, male sex, local invasion and distant metastases.

Poorly Differentiated Carcinoma

By definition, poorly differentiated carcinoma is a
follicular cell neoplasm that shows limited evidence of
structural follicular cell differentiation and occupies both
morphologically and behaviorally an intermediate posi-
tion between differentiated and anaplastic carcinomas.
It remains a controversial entity with different geograph-
ic distribution and diagnostic criteria. In Italy and some
Latin American countries, it has been reported to ac-
count for 4%-7% of all thyroid carcinomas. The tumor is
more common in women older than 50 years. It usually
appears as a solitary, large, “cold” mass. Most of them
present as a recent growth of long standing nodular thy-
roid. Nodal, lung and bone metastases are frequent at
the time of diagnosis. It typically appears as a tumor
over 3 cm in diameter, solid and gray with necrosis, push-
ing borders and invasive peritumoral growth. There are
three histologic patterns recognized: insular, trabecular
and solid. The insular pattern is characterized by nests
of tumor cells, trabecular by cells arranged in ribbons,
and solid exhibits large sheets. Tumor cells are immu-
noreactive to thyroglobulin and T'TF-1, focally to p53,
Ki-67 and nuclear beta-catenin. The outcome is poor,
with a 50% 5-year survival rate. It depends on TNM
staging, completeness of surgery and responsiveness to
radioactive iodine therapy.

Undifferentiated (Anaplastic) Carcinoma

Undifferentiated (anaplastic) carcinoma is a highly
malignant tumor that histologically appears wholly or
partially composed of undifferentiated cells that exhib-
it immunohistochemical or ultrastructural features in-
dicative of epithelial differentiation. It presents as a
rapidly expanding neck mass with hoarseness, dysphagia,
vocal cord paralysis and dyspnea. The tumor is large,
fixed and hard, single or multiple. At the time of diag-
nosis more than 40% of patients have lung, bone or brain
metastases. The tumor is fleshy and white-tan with
necrosis and hemorrhage. Infiltrative growth can replace
most of the thyroid and invade surrounding structures.
On histology, there is admixture of spindle cells, pleo-
morphic giant cells and epithelioid cells. Mitotic fig-
ures are frequent and necrosis with vascular wall inva-
sion is common. Tumor cells are immunoreactive for
cytokeratin. Thyroglobulin is almost invariably negative,

razdobljem prezivljenja su starija dob, muski spol, lokalna
invazija 1 udaljene metastaze.

Slabo diferencirani karcinom

Slabo diferencirani karcinom je po definiciji neoplaz-
ma koja nastaje iz folikularnih stanica, ali koja histoloski
pokazuje ograni¢enu diferencijaciju folikularnih stanica
te zauzima i morfoloski 1 po ponasanju polozaj izmedu
dobro diferenciranih karcinoma podrijetlom iz folikular-
nog epitela i anaplasti¢nog karcinoma. Postoje kontro-
verze koje ukljucuju razli¢itu zemljopisnu rasprostra-
njenost ili pak dijagnosticke kriterije. Shodno tome se u
[taliji i nekim zemljama Juzne Amerike navodi ucesta-
lost od 4%-7% svih karcinoma Stitnjace. Tumor je ¢eséi
kod Zena starijih od 50 godina. Uglavnom se pojavljuje
kao solitarna, velika “hladna” masa. Mnogi od njih pred-
stavljaju se kao nagli rast dugotrajne ¢voraste Stitnjace.
Metastaze u limfnim ¢vorovima, plu¢ima i kostima ce-
sto su prisutne ve¢ u vrijeme dijagnoze. Tipi¢no se po-
javljuje kao tumor veéi od 3 cm, solidan, siv, s nekroza-
ma, gurajuéim rubovima i invazivnim rastom. Iri su opisa-
na histoloska tipa: inzularni, trabekularni i solidni. In-
zularni tip ¢ine gnijezda ili otociéi, trabekularni traccei, a
solidni plaze tumorskih stanica. Stanice su pozitivne na
tireoglobulin i T'TF-1, Zari$no na p53, Ki-67 1 beta kate-
nin. Prognoza je losa, petogodisnje prezivljenje je 50% 1
ovisi 0 TNM stadiju, potpunom kirur§kom odstranjenju
1 odgovoru na terapiju radioaktivnim jodom.

Nediferencirani (anaplastiéni) karcinom

Nediferencirani (anaplasti¢ni) karcinom je izrazito
maligni tumor u potpunosti ili djelomice histoloski
graden od nediferenciranih stanica koje pokazuju imu-
nohistokemijske i ultrastrukturalne znacajke epitelne
diferencijacije. Javlja se kao brzo rastuca ekspanzivna
masa na vratu sa simptomima promuklosti, otezanog
gutanja, paralize glasnica i oteZanog disanja. Karcinom
je velik, fiksiran i ¢vrst, moze biti solitaran ili visestruk.
U vrijeme dijagnoze vise od 40% bolesnika ima meta-
staze u pluéima, kosti i mozgu. Tumor izgleda mesnat,
bijelo-siv, s nekrozama i krvarenjem. Invazivni rast moze
prozeti Citavu $titnjacu i invadirati okolne strukture. U
histologiji se nalazi mjes$avina vretenastih, pleomorfnih
orijaskih i epiteloidnih stanica. Mitoze su ucestale, a vide
se 1 nekroze stijenka krvnih Zila s tumorskom invazi-
jom. Tumorske stanice su pozitivne na citokeratin. Ti-
reoglobulin je gotovo u pravilu negativan, T'TF-1 je ri-
jetko pozitivan, a pS3 je izrazito pozitivan. Postoji neko-
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TTF-1 is rarely expressed but p53 is strongly positive.
There are several variants: osteoclast-like, carcinosar-
coma, lymphoepithelioma, paucicellular. Differential
diagnosis includes most sarcomas (rhabdo, leio, angio)
and melanoma, lymphoma and medullary carcinoma. It
is a highly aggressive neoplasm with overall 5-year sur-
vival of 0%-14%, median 2.5-6 months.

liko histoloskih varijanata: nalik osteoklastima, karci-
nosarkom, limfoepiteliom, oskudno stani¢ni. Diferenci-
jalna dijagnoza obuhvaca vecinu sarkoma (rabdo, leio,
angio) te melanom, limfom 1 medularni karcinom. To je
izrazito agresivan karcinom Cije se petogodiSnje
prezivljenje krece od 0% do 4%, a srednje iznosi 2,5-6
mjeseci.

ONCOLOGICAL TREATMENT OF THYROID CANCER

ONKOLOSKO LIJECENJE RAKA STITNJACE

Nina Dabeli¢, Jasna Radi¢, Zvonko Kusié

Department of Oncology and Nuclear Medicine, Sestre milosrdnice University Hospital, Zagreb, Croatia
Klinika za onkologiju i nuklearnu medicinu, Klinicka bolnica “Sestre milosrdnice”, Zagreb

Introduction

Usually, thyroid cancer (TC) is well treatable dis-
ease with excellent prognosis. The vast majority of dif-
ferentiated thyroid cancers (DTC) can be successfully
treated with surgery, followed by radioiodine and L-thy-
roxine therapy. By this strategy, permanent remission is
obtained in most patients with limited disease and in
nearly 50% of those with distant metastases, which are
rare in D'TC patients.

Only several percent of patients present with poorly
differentiated and anaplastic tumors which do not take
up radioiodine, but dedifferentiation (loss of thyroid-
specific functions) can also occur in D'TCs during the
course of tumor progression. When these lesions are sur-
gically unresectable, standard therapeutic options in-
clude chemotherapy and external radiotherapy (ERT).

Medullary thyroid cancer (MTC) represents a dis-
tinct pathological entity, descending from parafollicular
cells which do not take up radioiodine. Primary treat-
ment of M'TC is surgical removal of all neoplastic tissue
with very limited therapeutic options for residual, re-
current or metastatic disease due to modest response to
radiotherapy and/or chemotherapy.

The lack of an effective therapy for tumors that do
not respond to radioiodine and T'SH-suppressive thera-
py led to intensive investigations of the pathways in-

Uvod

Rak §titnjace (RS) je bolest koja se uglavnom uspje-
$no lijeci 1 ima odliénu prognozu. Velika veéina diferen-
ciranih karcinoma $titnjace (DKS) uspjesno se lijeéi ope-
racijom, pracenom terapijom radioaktivnim jodom i L-
tiroksinom. Ovim se pristupom postiZe trajna remisija u
vecine bolesnika s ograni¢enom bolesc¢u i u gotovo 50%
bolesnika s udaljenim metastazama, koje su rijetke u
bolesnika s DKS.

U svega nekoliko postotaka bolesnika nalazimo slabo
diferencirane i anaplasti¢ne karcinome koji ne nakupljaju
radiojod, no dediferencijacija (gubitak funkcija speci-
fi¢nih za 3titnjadu) moZe se javiti u bolesnika s DKS ti-
jekom napredovanja bolesti. Kada ove tumore nije mo-
guée kirurski odstraniti, standardni postupci lijeCenja
ukljucuju kemoterapiju i izvanjsku radioterapiju (ERT).

Medularni karcinom Stitnjace (MKS) zaseban je pa-
toloski entitet, jer potjece od parafolikularnih stanica
koje ne nakupljaju radioaktivni jod. Primarna terapija
MKS je kirursko odstranjenje cjelokupnog tumora, dok
su terapijske moguénosti kod ostatne, recidivirajude ili
metastatske bolesti vrlo ograni¢ene zbog njegove male
osjetljivosti na radioterapiju i/ili kemoterapiju.

Nedostatak uéinkovite terapije za tumore koji ne
odgovaraju na terapiju radioaktivnim jodom i terapiju
supresijom TSH potaknuo je intenzivna istrazivanja bi-
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volved in TC genesis and progression. These investiga-
tions have resulted in the development of novel treat-
ment strategies, especially molecularly targeted thera-
pies, which will, hopefully, help overcome the resist-
ance to standard treatment modalities.

Overview of standard treatment options

In DTC, ERT is commonly used in the following
settings: primary therapy if the tumor is locally unre-
sectable, particularly if it does not accumulate "'I; re-
sidual bulky tumor in neck region after surgery, not con-
trolled by B! alone; continually recurring TC regard-
less of '®'I accumulation; and recurrent or metastatic
TC occurring after maximal !l therapy. The role of
adjuvant ERT for patients with high risk features (e.g.,
extracapsular lymph node spread or involvement of ad-
jacent neck tissues) is controversial, but may be consid-
ered. ERT portals for inoperable disease should encom-
pass the entire thyroid tumor, neck, and superior medi-
astinum if indicated; tumor dose of 65 to 70 Gy in 7 to 8
weeks (1.8 to 2 Gy per fraction) is recommended.

The effectiveness of ERT for MTC is still contro-
versial, but recent data indicate that it can be used with
curative intent for microscopic or gross residual disease.
Because of high incidence of cervical and mediastinal
nodal involvement, treatment portals should be quite
large, encompassing the whole neck, supraclavicular re-
gions and superior mediastinum. These regions are irra-
diated to 60 Gy in 6-7 weeks (for residual disease), or
65-70 Gy in 7-8 weeks (for inoperable tumors). Tumor
regression after radiotherapy is quite slow, necessitat-
ing a longer follow up to access therapeutic effects.
There is no solid evidence that adjuvant ERT in MTC
prolongs overall survival, although it may be considered
in high-risk patients. *'I adjuvant therapy in MTC, on
the basis of so-called “bystander effect”, is controver-
sial, without proven effect on overall survival.

In the treatment of metastatic MTC, internal RT
with radionuclides bound to specific tracers, if tumor-
accumulated (¥!'I-MIBG therapy), or its “cold” ana-
logues (somatostatine analogue, based on the tumor ac-
cumulation of ""In-octreotide), is sometimes applica-
ble.

In patients with anaplastic thyroid cancer (ATC),
ERT should be administered after maximal debulking
surgery. Because of its radioresistance, higher doses (up
to 60 Gy in 6 weeks) must be delivered to achieve ther-
apeutic effect, but the disease is seldom controlled with
radiotherapy alone. In conjunction with chemotherapy

okemijskih mehanizama uklju¢enih u nastanak i napre-
dovanje RS. Rezultati tih istrazivanja temelj su za razvoj
novih terapijskih pristupa, poglavito onih usmjerenih na
specificne molekule. Nadamo se da ¢e se ovim pristu-
pom prevladati otpornosti na standardne nacine lijece-
nja.

Pregled standardnih terapijskih postupaka

U DKS, ERT se obi¢no rabi u slijede¢im sluajevi-
ma: kao primarna terapija kod lokalno neresektabilnog
tumora, osobito ako ne nakuplja 'I; opseZan ostatni
tumor na vratu nakon operacije, koji se ne moze kontro-
lirati isklju¢ivo terapijom "'I; stalno recidivirajuéi RS
neovisno o tome nakuplja li 1*!I; te recidivirajudi ili me-
tastatski RS koji se javlja nakon maksimalne doze tera-
pije 1. Uloga adjuvantne ERT u visokorizi¢nih boles-
nika (npr. proboj kapsule limfnog ¢vora ili zahvaéenost
susjednih tkiva na vratu) je kontroverzna, no moze ju se
razmotriti. Polja zracenja ERT kod inoperabilne bolesti
trebaju obuhvatiti cjelokupni tumor Stitnjace, vrat i, ako
je indicirano, gornji medijastinum; preporuca se tumor-
ska doza od 65 do 70 Gy kroz 7 do 8 tjedana (doza po
frakeiji 1,8 do 2 Gy).

Utinkovitost ERT u MKS jo§ je uvijek proturjecna,
no nedavni podaci ukazuju na to da se moze rabiti s
namjerom izlije¢enja kod mikroskopske ili makroskop-
ske ostatne bolesti. Zbog ¢este zahvacenosti cervikal-
nih ili medijastinalnih limfnih ¢vorova potrebna su veli-
ka polja zracenja koja obuhvadaju cijeli vrat, suprakla-
vikularne regije 1 gornji medijastinum. Ova polja zrace
se do 60 Gy tijekom 6-7 tjedana (kod ostatne bolesti),
odnosno 65-70 Gy tijekom 7-8 tjedana (kod inoperabil-
nih tumora). Regresija tumora nakon radioterapije je
dosta spora, $to zahtijeva dulje praenje za uocavanje
terapijskog u¢inka. Nema ¢vrstih dokaza da adjuvantna
ERT u MKS produljuje ukupno preZivljenje, premda ju
se moze razmotriti u visokorizi¢nih bolesnika. Adjuvatna
primjena B!l u MKS, zasnovana na takozvanom “uéinku
promatraca”, proturjecna je, bez dokazanog udinka na
ukupno prezivljenje.

U lije¢enju metastatskog MKS ponekad se moze
primijeniti i unutarnja RT uz uporabu radionuklida ve-
zanih za specifi¢ne spojeve, ako ih tumor akumulira (te-
rapija pomoc¢u P'I-MIBG) ili njihovih "hladnih” analoga
(analog somatostatina, temeljeno na tumorskoj akumu-
laciji ""'In-oktreotida).

U bolesnika s anaplasti¢nim karcinomom $titnjace
(AKS) ERT treba primjenjivati nakon maksimalnog ope-
racijskog smanjenja tumorske mase. Zbog njegove radi-
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(the most commonly used regimen is weekly low-dose
doxorubicin), ERT administered once or twice daily, to
a total dose of 56- 57.6 Gy, may result in a 5-year surviv-
al rate of about 10%.

ERT is also indicated for treatment of skeletal me-
tastases, especially in danger of pathologic fracture, or
to relieve pressure symptoms occurring in vital areas
caused by soft-tissue masses, brain metastases, superi-
or vena cava syndrome, etc.

In patients with TC, chemotherapy is commonly
used only in cases of progressive metastatic disease re-
fractory to radioiodine treatment and not manageable
by surgery and/or ERT. Among various cytotoxic agents,
anthracyclines appear to be most effective, either as
monotherapy, or in conjunction with e.g., platinum com-
pounds, with an average 30% response rate. Other chem-
otherapeutics showing certain efficacy in TC are: bleo-
mycin, vincristin, taxanes, etoposide, cyclophosphamide,
5-fluorouracil, streptozotocin, etc.

Pulmonary metastases are most responsive to chem-
otherapy, followed by skeletal and regional neck metas-
tases. The most significant responses to doxorubicin
monotherapy were seen in patients with DTC and MTC.
Unfortunately, responses are mostly partial and short
lasting.

Review of potential new therapeutic
approaches

The knowledge of T'C biochemistry has enormously
improved over the past two decades. Overexpression
and/or uncontrolled activation of tyrosine kinase recep-
tors and downstream signaling molecules, as well as in-
hibition of apoptosis have all been demonstrated to oc-
curin T'C. Several novel therapeutic approaches already
showed results 7 vitro and in animal models. These ap-
proaches target molecular pathways responsible for the
pathogenesis of TC, especially tyrosine kinase recep-
tors and Ras-pathway as well as other pathways involved
in angiogenesis and proliferation. They are utilizing an-
tisense technology or agents that act as antibodies, re-
ceptor antagonists, multikinase inhibitors or apoptotic
agents. Many of these agents are currently tested in
phase II clinical trials.

Other novel approaches for the treatment of TC in-
clude gene therapy, radioimmunotherapy and rediffer-
entiation therapy. Mutations of the 7e7 oncogene play a
prominent role in the pathogenesis of MTC, but genet-
ic alterations have also been identified in DTC. Gene
therapy techniques use viral or non-viral vectors for the

orezistentnosti potrebne su vise doze (do 60 Gy tije-
kom 6 tjedana) za postizanje terapijskog ucinka, no
bolest se rijetko moze kontrolirati primjenom isklju¢ivo
radioterapije. U kombinaciji s kemoterapijom (najcesée
se primjenjuje tjedni niskodozni doksorubicin) ERT se
provodi jednom ili dvaput na dan do ukupne doze od 56
do 57,6 Gy, Sto moze rezultirati 5-godi$njim
prezivljenjem od oko 10%.

ERT je indicirana i u lije¢enju koStanih metastaza,
osobito kod opasnosti od patoloske frakture, ili za sma-
njenje simptoma kompresije u vitalnim podrucjima usli-
jed pritiska mekotkivnih masa, mozdanih metastaza, sin-
droma gornje Suplje vene itd. U bolesnika s RS kemo-
terapija se obi¢no rabi samo u slu¢ajevima progresivne
metastatske bolesti koja je refraktorna na radiojodnu
terapiju ili ju se ne moze lijeciti operacijom i/ili ERT.
Medu razli¢itim citotoksi¢nim agensima vjerojatno su
najucinkovitiji antraciklini, bilo kao monoterapija ili u
kombinaciji s npr. spojevima platine, s prosje¢nom
stopom odgovora od 30%. Ostali kemoterapeutici koji
pokazuju odredenu ucinkovitost u RS su: bleomicin,
vinkristin, taksani, etopozid, ciklofosfamid, 5-fluorou-
racil, streptozotocin itd.

Pluéne metastaze najbolje odgovaraju na kemotera-
piju, a nakon njih ko$tane i lokalne metastaze na vratu.
Najbolji odgovori na monoterapiju doksorubicinom zami-
jeceni su u bolesnika s DKS i MKS. Nazalost, odgovor
na terapiju je uglavnom djelomican i kratkotrajan.

Pregled potencijalnih novih terapijskih pristupa

Razumijevanje biokemije RS neizmjerno se pobolj-
Salo tijekom posljednja dva desetljeca.

Utvrdeno je da kod RS dolazi do prekomjerne ek-
spresije i/ili nekontrolirane aktivacije tirozin-kinaznih
receptora, kao 1 molekula koje se nalaze nize u signal-
nom putu, te inhibicije apoptoze. Nekoliko je novih tera-
pijskih pristupa ve¢ pokazalo ucinke 2 vitro 1 u Zivotinj-
skim modelima. 'Ti su pristupi usmjereni na molekular-
no-biokemijske mehanizme odgovorne za patogenezu RS
(u koje ubrajamo receptorske tirozin-kinaze i signalni
put Ras, kao 1 druge signalne puteve uklju¢ene u angio-
genezu i proliferaciju), te primjenjuju antisense tehnolo-
giju ili spojeve koji djeluju poput protutijela, receptor-
skih antagonista, multikinaznih inhibitora ili poti¢u
apoptozu. Mnogi se od njih trenutno istrazuju u klinic-
kim studijama II. faze.

Ostali novi pristupi lije¢enju RS uklju¢uju gensku
terapiju, radioimunoterapiju i rediferencijacijsku tera-
piju. Mutacije onkogena rez imaju istaknutu ulogu u pa-
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introduction of “therapeutic” DNA into target cells.
Strategies of gene therapy for TC are directed to re-
placement of mutated tumor suppressor gene p53, acti-
vation of enzymes that potentiate cell sensitivity to
chemotherapy, reexpression of sodium iodide symport-
er (NIS; responsible for iodide accumulation in follicu-
lar thyroid cells), etc. Despite theoretical advantages,
there are still many limitations for the clinical use of
gene therapy.

Radioimmunotherapy is the therapeutic option for
MTGC, associated with expression of tumor-associated
carcinoembryonic antigen (CEA). Mouse monoclonal
anti-CEA antibodies labeled with ! were evaluated
in phase I and II clinical trials in patients with meta-
static M'T'C. This therapy showed evidence of biochem-
ical and antitumor activity. The use of humanized anti-
bodies helps overcome the host immune reaction to
mouse antibodies.

Redifferentiation therapy, mostly with retinoic acid,
is aimed to restoration of thyroid-specific functions (ex-
pression of NIS) in cells of dedifferentiated tumors, so
radioiodine therapy may be applicable again.

All these treatment approaches still need further
investigation, so patient enrolment in clinical studies
must be strongly encouraged.

togenezi MKS, no genske promjene otkrivene su i u
DKS. Tehnike genske terapije rabe virusne ili nevirusne
vektore za uvodenje “terapijske” DNA u ciljne stanice.
Genskom je terapijom moguce zamijeniti mutirani tu-
mor-supresorski gen p53, aktivirati enzime koji poveéava-
ju osjetljivost stanica na kemoterapiju, reeksprimirati
simporter za natrij-jodid (NIS; odgovoran za akumulaci-
ju jodida u folikularnim stanicama Stitnjace) itd. Unato¢
teorijskim prednostima, jo§ je mnogo ograni¢enja za
klini¢ku primjenu genske terapije.

Radioimunoterapija je terapijska opcija kod MKS,
ovisna o ekspresiji karcinoembrijskog antigena (CEA)
povezanog s tumorom. Misja monoklonska anti-CEA
protutijela obiljeZzena 31 istrazivana su u klini¢kim stu-
dijama L. I II. faze u bolesnika s metastatskim MKS.
"Terapija je pokazala biokemijsku 1 antitumorsku uéin-
kovitost. Primjena humaniziranih protutijela olakSava
prevladavanje imune reakcije domacina na misja protu-
tijela.

Rediferencijacijska terapija, uglavnom retioni¢cnom
kiselinom, usmjerena je ka obnavljanju funkcija speci-
ficnih za Stitnjacu (ekspresija NIS) u stanicama dedif-
erenciranih tumora, kako bi se ponovno mogla primije-
niti radiojodna terapija.

Svi ovi terapijski pristupi zahtijevaju daljnja istrazi-
vanja, te se snazno potice ukljucivanje bolesnika u kli-
nicke studije.

MULTIMODALITY APPROACH IN THYROID CANCER IMAGING

RAZLICITE METODE SLIKOVNOG PRIKAZA RAKA STITNJACE

Dinko Franceschi

Department of Radiology, SUNY Stony Brook, New York, USA
Klinika za radiologiju, SUNY Stony Brook, New York, SAD

For a long time, classic radioiodine whole-body scin-
tigraphy was the mainstay in thyroid cancer imaging.
Currently, in addition to serum thyroglobulin (Tg) as a
very sensitive and specific tumor marker for residual or
recurrent disease, and ultrasonography that can be com-
bined with fine needle aspiration biopsy as a major tool
in the detection of locoregional disease, radioiodine
imaging still plays an important role in the follow up of

Radiojodna scintigrafija cijelog tijela je dugo vreme-
na bila slikovna metoda izbora u bolesnika s karcinomom
stitnjace. Posljednjih godina je uz ultrasonografiju i po
potrebi punkciju pod kontrolom ultrazvuka 1 odrediva-
nje osjetljivog i specificnog tumorskog biljega tireoglo-
bulina u serumu radiojodna scintigrafija i dalje vazna me-
toda u pracenju bolesnika s diferenciranim karcinomom
stitnja¢e nakon tiroidektomije i radiojodne ablacije os-
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patients with differentiated thyroid cancer after surgery
and radioiodine ablation. A whole-body scan (WBS) us-
ing 1-123 or [-131 may detect iodine avid local recur-
rences or distant metastases and direct radioiodine treat-
ment.

Although radioiodine uptake in recurrent thyroid
cancer is a highly specific finding, the sensitivity of ra-
dioiodine imaging is rather low. Various other imaging
modalities including computed tomography (CT) and
magnetic resonance imaging (MRI), and bone scintig-
raphy have been used in order to localize tumor sites
and aid in the decision on appropriate treatment such
as surgery or external-beam radiotherapy. Also, several
other radiopharmaceuticals including T1-201, Tc-99m
sestamibi, Tc-99m tetrofosmin, and In-111 octreotide
have been evaluated in the detection of a recurrent tu-
mor or metastatic disease.

Cross-sectional imaging, including both CT and
MRI, has a limited role in thyroid cancer imaging, mostly
in invasive neoplasms to assess the local extent of the
disease and to detect the involvement of adjacent struc-
tures such as the larynx, trachea and vessels. An MRI
evaluation is essential for suspected central nervous sys-
tem involvement and possible spinal cord compression
in case of large vertebral lesions.

During recent years, significant developments in
cancer imaging have also changed imaging approaches
in thyroid cancer patients. Molecular imaging, positron
emission tomography (PET) imaging with F-18 fluorde-
oxyglucose (FDG) in particular, has become the most
powerful tool for staging and restaging of cancers. In re-
spect of well-differentiated thyroid cancers, FDG-PET
is commonly utilized when there is discordance between
elevated Tg and negative radioiodine WBS.

Also, there is discordance between radioiodine and
FDG-PET imaging. Radioiodine uptake in metastatic
lesions usually indicates more differentiated cancers.
Recurrent cancers that do not concentrate radioiodine
are generally associated with more aggressive clinical
behavior. These tumors are usually rapidly growing, dem-
onstrate high metabolic rates and increased FDG up-
take on PET scan. The lack of the ability to concen-
trate iodine in T'g positive patients appears to be due to
the lower expression of the sodium-iodine symporter.

The utility of FDG-PET scan for the detection of
thyroid cancer lesions in patients with a negative radio-
iodine scan and increased Tg levels has already been
well documented. It has been shown that FDG-PET is
the most accurate method in this situation with sensi-

tatka $titnjaCe. Scintigrafijom cijelog tijela pomocu I-
123 ili I-131 mogu se otkriti lokalni recidivi i udaljene
metastaze koje nakupljaju jod i pratiti rezultate lijece-
nja pomocu J-131.

lako je nakupljanje radioaktivnog joda u recidivu i
metastazama karcinoma S$titnjaCe izrazito specifi¢an
nalaz, osjetljivost slikovne metode je niska. Razne druge
dijagnosticke metode ukljucujuéi CT, MR i scintigrafi-
ju kostiju rabe se u cilju lokaliziranja tumora za odre-
divanje optimalne terapije kao $to su operacijski zahvat
i zra¢enje vanjskim izvorima. Takoder je pokusana upo-
treba nekoliko drugih radiofarmaka ukljucujuéi T1-201,
Tc-99m sestamibi, Tc-99m tetrofosmin 1 In-111 oktre-
otid u otkrivanju recidiva i metastaza. C'T 1 MR najcesce
se rabe kod invazivnih tumora kako bi se procijenila za-
hvaéenost okolnih organa kao $to je larinks, traheja i
krvne zile. MR ima znac¢ajnu ulogu u otkrivanju metasta-
za u sredi$njem Ziv€anom sustavu, kao i u dijagnostici
moguce kompresije ledne mozdine u slucaju zahvaceno-
sti kraljeznice.

U posljednje vrijeme znacajan razvoj slikovnih me-
toda za prikazivanje tumora doveo je do promjena i u
dijagnostici i terapiji bolesnika s karcinomom $titnjace.
Molekularne slikovne metode, osobito pozitronska emi-
sijska tomografija (PET) s fluor-18 deoksiglukozom
(FDG) postale su vazno sredstvo u odredivanju stadija
bolesti u bolesnika s raznim malignim bolestima. U
bolesnika s diferenciranim karcinomom stitnjace FDG-
PET se rabi kada postoji neslaganje medu drugim dija-
gnostickim metodama, naj¢esée u slucaju povisenih vri-
jednosti T'g i negativne radiojodne scintigrafije cijelog
tijela. S obzirom na nakupljanje radiofarmaka u metasta-
zama Cesto je neslaganje izmedu radiojodne scintigrafi-
je 1 PET. Nakupljanje radiojoda u metastazama najcescée
se nalazi u dobro diferenciranim tumorima, dok se u
slucaju lezija koje ne akumuliraju radiojod najcesce radi
o agresivnijim tumorima. Ovakvi tumori obi¢no brzo ra-
stu, imaju jaku metaboli¢nu aktivnost i pojac¢ano naku-
pljaju FDG na PET. Nemoguc¢nost akumulacije radiojo-
da kod bolesnika s povisenim vrijednostima T'g najvje-
rojatnije je posljedica slabo izrazene ekspresije natrij-
jodne kotransportne molekule.

Mnoge studije pokazale su znatenje FDG PET u
otkrivanju metastaza u bolesnika s karcinomom $titnjace
s negativnom radiojodnom scintigrafijom i povisenim
vrijednostima T'g. Smatra se da je u ovakvih bolesnika
osjetljivost i specifi¢nost nalaza FDG-PET izmedu 85%
195%. U usporedbi sa scintigrafskim metodama s dru-
gim radiofarmacima FDG-PET ima najvecu osjetljivost
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tivity and specificity ranging between 85% and 95%. In
comparison to other noniodine radionuclide imaging
agents, FDG-PET provides highest resolution for de-
tecting aggressive metastatic thyroid cancer lesions. Also,
several studies indicate its potential as a prognostic
marker. In addition to the reduced survival of patients
with FDG avid disease, a significant correlation was
found with the highest metabolic activity measured as
maximum SUV, and with the volume of FDG-avid tu-
mor. FDG-PET has been suggested as a monitoring pro-
cedure in high-risk patients, patients with adverse his-
tology (tall cell, columnar cell and insular variants), ele-
vated T'g with no known source and Hiirthle cell carci-
noma.

Another important recent development in cancer
imaging was the integration of two basic aspects of im-
aging, function and structure. This concept of fusion,
merging anatomic with molecular image information,
provides precise localization of metabolic findings and
more accurately characterizes structural alterations. The
concept has been materialized with the development
of dual-modality hybrid scanners including PET/CT and
SPECT/CT, providing near-simultaneous imaging of
molecular and anatomic information.

Early reports on integrated FDG PET/CT imaging
indicated an improved diagnostic accuracy and higher
diagnostic confidence in comparison to either imaging
modality alone. The most important advantage of com-
bined PET/CT was the precise localization of local re-
currences and distant metastatic disease, which im-
proved surgery and external-beam radiation planning and
changed management in up to 50% of patients. An addi-
tional important benefit of fused anatomic and functional
information is that the pitfalls of PET could be reduced
by increasing the specificity of FDG-PET.

There is also an important role for FDG PET/CT in
other thyroid cancers that do not concentrate iodine,
including anaplastic cancer, medullary cancer, and lym-
phoma. It is superior to anatomic imaging in defining
the local extent of the disease, the presence of distant
metastases and monitoring the response to therapy.

Another PET tracer that has a potential to improve
treatment planning in thyroid cancer as an ideal tracer
for dosimetry is iodine radionuclide, 1-124. It appears
that [-124 PET/CT may have an important role for in-
dividualized dosimetry in patients with metastatic thy-
roid cancer.

In summary, PET/CT plays an important role in the
management of well-differentiated thyroid cancers de-

u otkrivanju metastaza agresivnih tumora Stitnjace. Neke
studije su pokazale i moguée prognosticko znacenje ove
metode. Nadena je korelacija metaboli¢ne aktivnosti
metastaza odredena pomocu standardiziranog indeksa
akumulacije radiofarmaka i volumena tumora. Takoder
je uoceno smanjeno prezivljenje u bolesnika ¢ije
metastaze pojacano nakupljaju FDG. FDG PET je
predloZen za pracenje bolesnika koji imaju losiju pro-
gnozu. To su bolesnici s tumorima visokih stanica, tu-
morima cilindri¢nih stanica i inzularnim tumorima, bo-
lesnici s Hiirthleovim tumorima, kao i bolesnici s visokim
vrijednostima T'g nepoznatog ishodiSta.

Nedavno je doslo do jo$ jednog vaznog napretka u
slikovnom prikazu tumora: u¢injena je integracija funk-
cionalnih i morfoloskih metoda. Spoj molekularnog i ana-
tomskog slikovnog prikaza daje preciznu lokalizaciju
metaboli¢nog nalaza i to¢niju karakterizaciju strukturnih
promjena. Ovaj koncept omogucen je razvojem hibrid-
nih skenera PET-CT 1 SPECT-CT; kojima se dobiju go-
tovo simultani prikazi molekularnih i anatomskih infor-
macija.

Prve studije FDG PET-CT pokazale su veéu dija-
gnosticku vrijednost ovih hibridnih nalaza u usporedbi
sa svakom metodom pojedina¢no. Najznacaniji napredak
PET-CT je toc¢nija lokalizacija recidiva i udaljenih
metastaza, $to omoguduje planiranje operacija i zratenja
vanjskim izvorima i mijenja pristup u oko 50% boles-
nika. Jo§ jedna dobra znacajka hibridnih metoda je i po-
vecana specifi¢nost u odnosu na nehibridne slikovne
metode.

FDG PET-CT ima vaznu ulogu u bolesnika s rakom
Stitnjace koji ne akumuliraju jod (bolesnici s anaplastic-
nim karcinomom, medularnim karcinomom i limfomom).
Ova metoda superiornija je u odnosu na anatomske sli-
kovne metode u odredivanju lokalne prosirenosti bole-
sti, otkrivanja udaljenih metastaza i pracenja odgovora
na terapiju.

Smatra se da novi PET radiofarmak 1-124 ima velik
potencijal u pobolj$anju terapije i dozimetrije u bole-
snika karcinomom $titnjace. Nedavne studije pokazale
su da [-124 PET-CT moze imati vaznu ulogu u indivi-
dualizaciji dozimetrije u bolesnika s metastazama kar-
cinoma Stitnjace.

U zaklju¢ku, PET-CT je nova slikovna metoda koja
omogucduje otkrivanje recidiva i metastaza u bolesnika s
diferenciranim karcinomom $titnjace koji ne nakupljaju
radiojod, a koje su klini¢ki znacajne, $to moze rezultira-
ti odstranjenjem sekundarizma. PET-CT ima sli¢nu
ulogu kod bolesnika s medularnim karcinomom $titnjace
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tecting sites of metastatic disease and recurrence that
are occult on radioiodine imaging, which is clinically rel-
evant and can result in a curative removal of metastatic
lesions. PET/CT plays a similar role for medullary thy-
roid cancers with a persistent elevated calcitonin level
of unknown source. In anaplastic thyroid cancer and thy-
roid lymphoma, PET/CT is used at initial staging to
determine the local extent of the disease, detect dis-
tant metastases and evaluate the response to therapy.

The concept of fusion, combining anatomic and func-
tional information using hybrid systems, has been fur-
ther extended to include SPECT tracers such as [-131.
It has been shown that integrated [-131 SPECT/CT has
an additional value over conventional planar radioiod-
ine imaging in patients with differentiated thyroid can-
cer providing correct characterization of equivocal trac-
er uptake on planar imaging and precise localization of
iodine avid lesions in the neck, chest and skeleton.
SPECT/CT optimized the localization of radioiodine
uptake to lymph node metastases versus remnant thy-
roid tissue, to lung versus mediastinal metastases, and
to the skeleton. It also had a clinical impact on patient
management influencing referral for radioiodine treat-
ment, tailoring the administered radioiodine dose and/
or the addition of surgery or external radiation therapy
when indicated.

In conclusion, rapid and widespread clinical accept-
ance of hybrid PET/C'T and SPECT/CT systems in clin-
ical oncology has helped change diagnostic algorithms
in the management of thyroid cancer in recent years.

koji imaju povisene vrijednosti kalcitonina. U bolesnika
s anaplasti¢nim karcinomom i limfomom u §titnjaci PET-
CT se rabi za odredivanje stadija bolesti. Ova metoda
omogucuje otkrivanje lokalne prosirenosti bolesti, uda-
ljenih metastaza i evaluaciju terapijskog ucinka.

Koncept fuzije anatomskih i funkcionalnih informa-
cija upotrebom hibridnog sustava je prosiren dalje uk-
lju¢ivanjem SPECT radiofarmaka kao $to je J-131. Poka-
zano je da integrirani ] 131 SPECT-CT ima dodatnu vri-
jednost u odnosu na uobicajene planarne radiojodne sli-
kovne metode u bolesnika s diferenciranim karcinomom
stitnja¢e omogucujudi toc¢niju karakterizaciju lezija za
koje nije sigurno da akumuliraju radiojod i to¢niju loka-
lizaciju lezija koje akumuliraju J-131 na vratu, prsnom
kosu i skeletu. SPECT-CT poboljsava razlucivanje me-
tastaza na vratu u regionalnim limfnim ¢vorovima u odno-
su na ostatno tkivo Stitnjace, u plu¢ima u odnosu na me-
tastaze u medijastinumu i otkrivanje metastaza u kosti-
ma. Ova metoda ima znacenje u i lijeCenju bolesnika
zbog pouzdanijeg utvrdivanja bolesnika u kojih je in-
dicirana radiojodna terapija, kirur§ko odstranjenje lezija
ili zraCenje vanjskim izvorima.

U novije vrijeme brzo prihvadena i rasirena upotreba
hibridnog PET-CT i SPECT-CT u klini¢koj onkologiji
uzrokovala je promjene u dijagnosti¢kim algoritmima za
pracenje bolesnika s rakom Stitnjace.

PREGNANCY AND THYROID CANCER

TRUDNOCA I RAK STITNJACE

Antonija Balenovié¢, Zvonko Kusié

Department of Oncology and Nuclear Medicine, Sestre milosrdnice University Hospital, Zagreb, Croatia
Klinika za onkologiju i nuklearnu medicinu, Klinicka bolnica “Sestre milosrdnice”, Zagreb

Thyroid gland is an uncommon site of cancer, ac-
counting for 0.6% and 1.6% of cancers among men and
women, respectively. However, age distribution analy-
sis reveals a considerable number of patients affected
at a younger age. The peak age is 30 years for develop-

Rak $titnjace spada u rjede tumore, a javlja se u oko
0,6% muskaraca 1 1,6% Zena. Dobro diferencirani karci-
nomi Stitnjace (DKS), koji su i naj¢eséi oblik raka Stit-
njace, vrlo ¢esto se pojavljuju u mladih bolesnika, papilar-
ni karcinom najcesée oko 30., a folikularni oko 45. go-
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ing papillary carcinoma and 45 years for follicular carci-
noma, and both types are about three times more fre-
quent in women. Thyroid cancer is among the five most
common cancers that occur during reproductive life.
Approximately 1 per 10,000 pregnancies is complicated
by a malignant tumor of the thyroid in mother. In con-
trast, thyroid nodules are relatively common; therefore
differentiation between benign and malignant nodules
is particularly important. The incidence of thyroid car-
cinoma among thyroid nodules discovered during preg-
nancy is similar to the malignancy rate observed in the
general population, and the natural history of cancer
during pregnancy does not differ from that observed in
non-pregnant women. There is no report of fetal metas-
tases from maternal thyroid carcinoma. However, preg-
nancy imposes several limitations on thyroid cancer
management as certain diagnostic and therapeutic op-
tions are contraindicated. How and when to treat thy-
roid cancer discovered during pregnancy remains con-
troversial, but its management will also depend on the
following: when the cancer is discovered during preg-
nancy, the extent of disease, the patient’s willingness,
and the clinician’s opinion. Since outcomes in pregnant
women were similar whether neck surgery was per-
formed during or after pregnancy, there is no compel-
ling reason to routinely perform thyroidectomy during
pregnancy and most pregnant women with a newly dis-
covered thyroid nodule can safely undergo diagnostic
studies and therapy after delivery. Treatment should not
be delayed for more than a year. When the nodule is
found early during pregnancy (particularly if greater than
1.5 ¢cm), surgery during the mid-trimester is recommend-
ed, followed by thyroid suppression therapy for the rest
of gestation, but radioiodine therapy is delayed until
after delivery and breast-feeding have been completed.

Radioactive iodine 1-131 (RAI) has been used for
decades in the diagnosis of patients with well differen-
tiated thyroid carcinoma (D'TC) and as an effective ther-
apeutic option in both preventing relapses and treating
metastases. A large number of young female patients
may be considered cured after thyroidectomy and RAI,
and their desire to have child is therefore normal. How-
ever, it is well known that radiation exposure induces
genetic mutation. Therefore, besides the positive ef-
fects of such therapy, great interest has been shown in
the research of the possible mutagenic effect on germ
cells, which could result in adverse outcome of preg-
nancy (spontaneous abortion, congenital abnormalities
and malignancies in the offspring). Knowledge that ra-

dine Zivota, i oba karcinoma su tri puta ¢e$éi u Zena.
Karcinom $titnjac¢e spada medu pet najéeséih karcino-
ma koji se javljaju u reproduktivnom razdoblju Zivota, a
oko 1 na 10.000 trudnocéa zakomplicira se pojavom ovoga
tumora. Za razliku od raka Stitnjace, pojava ¢vora u Stit-
njaci je relativno Cesta u trudnica, stoga je vazno razli-
kovati dobro¢udne ¢vorove od onih zlo¢udnih. Inciden-
cija karcinoma $titnjaCe u ¢vorovima dijagnosticiranim
za vrijeme trudnoée sli¢na je incidenciji u opcoj popu-
laciji, a tijek bolesti se u trudnica takoder ne razlikuje
od onoga u Zena koje nisu trudne. Nije zabiljezena po-
java metastatske bolesti kod fetusa majke s karcinomom
stitnjace. Medutim, trudno¢a namece odredena ograni-
¢enja u postupku kod bolesnica s karcinomom §titnjace
s obzirom na to da su neki dijagnosticki i terapijski po-
stupci kontraindicirani za vrijeme trudnoce.

Kada i kako lijeciti oboljele trudnice s karcinomom
Stitnjace jo$ uvijek nije usuglaseno, a to ovisi i o razlici-
tim ¢imbenicima kao $to su razdoblje trudnoce u kojem
je karcinom dijagnosticiran, stupnju prosirenosti bole-
sti, odluci bolesnice i1 misljenju klini¢ara. S obzirom na
to da je utvrdeno kako se ishodi bolesti ne razlikuju ako
je operacijski zahvat izvr$en za vrijeme ili nakon zavr$ene
trudnode, u vecine bolesnica nema potrebe za rutinskim
izvodenjem tireoidektomije za vrijeme trudnode. U
bolesnica s novootkrivenim ¢vorom u $titnjaci dijagno-
sticki i terapijski postupci mogu se izvesti i nakon poro-
da, ipak terapijski postupci se ne bi smjeli odlagati dulje
od godinu dana. Ako se maligni ¢vor u Stitnjaci utvrdi u
ranoj fazi trudnoce (prvi trimestar), a osobito ako je veéi
od 1,5 cm, preporuca se izvrSiti operacijski zahvat za vri-
jeme drugog trimestra, nakon ¢ega slijedi supresijska
terapija, dok se terapija radioaktivnim jodom-131 odlaze
nakon poroda, odnosno nakon razdoblja dojenja.

Radioaktivni jod-131 se desetlje¢ima upotrebljava u
dijagnostici, te kao uspjesan terapijski postupak za pre-
venciju metastatske bolesti i lijeCenje metastaza u bole-
snika s DKS. Kako je prognoza bolesti u ovih bolesnika
dobra, ve¢ina mladih Zena se nakon tireoidektomije i
terapije radiojodom moze smatrati izlije¢enima, te je
stoga njihova Zelja da imaju djecu prirodna. Medutim,
dobro je poznato kako lije¢enje radioaktivnim tvarima
dovodi do genetskih mutacija, zbog C¢ega se uz pozitivne
ucinke terapije istrazuje i potencijalni mutageni u¢inak
na zametne stanice, koji moze dovesti do nezeljenih
ishoda trudnoda kao $to su spontani pobacaj, kongeni-
talne anomalije i maligne bolesti u djece majki lijecenih
radiojodom. Spoznaja da radijacija ima mutageni u¢inak
i moze djelovati na zametne stanice dovela je do opreza
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diation is mutagenic and may affect gonads has raised
concern particularly regarding the use of RAI in young
patients during their reproductive years. Virtually every
patient treated with any dose of [-131 is exposed to some
potential risk. The potential hazards that have greatest
impact on the decision to utilize this modality are the
induction of second tumors and genetic and chromosomal
damage. It has been estimated that the radiation dose
delivered to the ovary is approximately 0.14 c¢Gy after
administration of 37 MBq (1 mCi) of RAI and corre-
lates well with 7z vivo measured doses. Several studies
addressing this problem found no statistically signifi-
cant associations between previous RAI exposure and
unfavorable pregnancy outcome except for miscarriag-
es. In our previously published study a slight increase
in the rate of miscarriages was also observed. More mis-
carriages (up to 40%) but no other unfavorable pregnan-
cy outcomes were observed among women treated with
RAI in the year immediately preceding conception.
However, it is hard to clinically estimate the real risk
associated with radiation exposure because it is relatively
low with the use of I-131, while clinical data determin-
ing the contribution of this risk factor against all other
factors with a considerably greater impact on pregnancy
outcome are quite scanty. During pregnancy, well-de-
fined changes in thyroid hormone physiology reflect an
increased demand for thyroid hormone production (in
one-third of patients on L-thyroxine therapy a dosage
increase is required), which can also affect pregnancy
outcome.

In the general population, the incidence of miscar-
riages in clinically recognized pregnancies is about 10%,
but in prospective studies, when healthy women at-
tempting to conceive were under medical supervision,
the incidence of miscarriages was significantly higher
(the incidence ranged from 18% to up to 63%). In the
general population, a great deal of early pregnancy loss
remains clinically unrecognized. Patients with a diag-
nosis of D'T'C are because of their primary disease un-
der medical control and their pregnancies are usually
planned and more carefully supervised. The data pub-
lished so far indicate a low level of RAI therapy associ-
ated risk and point to individual differences due to non-
uniform distribution of internally deposited radionu-
clides and different level of gene activity and chromo-
some repair in each patient. However, some recently
published studies established a connection between the
dose and chromosomal damage. Acute and late chromo-
somal damage was evaluated in peripheral lymphocytes

u primjeni ove terapije, osobito u mladih bolesnica u
reproduktivnoj dobi. Svaki bolesnik koji je lije¢en bilo
kojom dozom I[-131 izloZen je nekom potencijalnom
riziku, a rizici koji imaju najveci utjecaj na odluku da se
primjenjuje ova terapija su pojava sekundarnih tumora
te genetska 1 kromosomska o$teéenja.

Procjenjuje se kako nakon primjene 37 MBq (1 mCi)
[-131 radijacijska doza na ovarije iznosi oko 0,14 cGy i
korelira s mjerenjima iz vivo. Istrazivanja koja su se bavila
ovom problematikom nisu pokazala statistiCki znacajnu
povezanost izmedu terapije radiojodom i nezeljenih
ishoda trudnoca, osim za pojavu spontanog pobacaja. Nasi
objavljeni rezultati takoder su potvrdili blago povisenu
stopu spontanih pobacaja u odnosu na stopu u op¢oj po-
pulaciji. Visa stopa pobacaja (do 40%), ali ne 1 drugi ne-
zeljeni ishodi, utvrdena je medu Zenama koje su lijeCene
u godini neposredno prije pojave trudnoée. Sam rizik
izlaganja radijaciji vrlo je teSko klini¢ki utvrditi, jer je
taj rizik kod primjene I-131 relativno mali i nema do-
voljno klini¢kih podataka koji bi utvrdili doprinos ovoga
rizi¢nog ¢imbenika u odnosu na ostale koji imaju puno
vedi utjecaj na trudnocu. Kako se za vrijeme trudnode
javljaju promjene u razini hormona Stitnjac¢e zbog po-
vecéanih potreba organizma (u oko tredine trudnica na
supresivnoj terapiji treba povisiti dozu L-tiroxina), ove
promjene takoder mogu utjecati na ishod trudnoce.

U opcoj populaciji ucestalost spontanih pobacaja u
klini¢ki prepoznatim trudnoéama je oko 10%, ali je u
prospektivnim studijama u kojima su se pratile Zene koje
zele zanijeti ova stopa bila znacajno visa (od 18% do 63%).
Ova razlika se javlja zbog ¢injenice da u opéoj populaciji
u ranoj fazi trudnoce velik broj spontanih pobacaja osta-
je klini¢ki neprepoznat. Bolesnice s dijagnozom raka $tit-
njace su zbog svoje osnovne bolesti pod strozim nadzo-
rom, a njihove trudnoce obi¢no su planirane i pazljivo
vodene. Dosad objavljeni podaci ukazuju na to da posto-
je 1 znacajne individulane razlike koje su posljedica ne-
jednakomjerne raspodjele radionuklida koji se nalaze u
tijelu, kao i razli¢ite razine genske aktivnosti te mo-
guénosti oporavka kromosoma nakon o$teéenja u svakog
pojedinog bolesnika. Nadalje, u nedavno objavljenim
studijama utvrdeno je kako postoji povezanost izmedu
doze 1-131 i kromosomskog o$teéenja. Analizirana su
akutna i kroni¢na kromosomska o$teéenja perifernih lim-
focita bolesnika koji su primali razli¢ite doze 1-131. Akut-
ni u¢inak (koji se analizirao 3. dan nakon davanja I-131)
definiran je kao tzv. “stupanj oStecenja”, a kasni u¢inak
(nakon 6 mjeseci) definiran je kao tzv. “stupanj oporav-
ka” u bolesnika lije¢enih I-131 zbog hipertireoze ili DKS.
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of patients who received various doses of 1-131. Acute
effects were defined using the “damage ratio” (effect
on 3" day) and late effects using the “recovery ratio”
(effect after 6 months) in patients treated for thyrotox-
icosis or D'TC. Acute effect was not related to the dose
administered, but a negative correlation was found be-
tween [-131 dose and “recovery ratio”, suggesting that
a part of damaged lymphocytes disappeared from the
circulation in a dose dependent manner following [-131
treatment. These results, together with some other stud-
ies, indicated a dose-effect relationship at chromosome
level.

Although previous studies showed no increase in
untoward pregnancy outcomes (stillbirth, congenital
abnormalities or malignancies in the offspring) except
for miscarriages and no correlation with the dose admin-
istered, there is the need for further studies to assess
biological effects and clinical impact of RAI therapy in
patients receiving different therapeutic doses of [-131.
On the basis of the data published on this subject, there
is no reason to discourage patients treated with RAI from
becoming pregnant. However, patients should be ad-
vised to avoid pregnancy for at least 6 months after I-
131 administration. Thyroid hormone status should be
evaluated prior to pregnancy and during pregnancy thy-
roxine dose carefully adjusted.

Akutni u€inci nisu bili povezani s primijenjenom dozom,
medutim za kasne ucinke utvrdena je povezanost s do-
zom. Utvrdena je negativna korelacija izmedu doze Rl i
“stupnja oporavka”, a rezultat je ukazivao na to da dio oSte-
¢enih limfocita nestaje iz cirkulacije u ovisnosti o datoj
radioaktivnoj dozi I-131, te takoder na povezanost primi-
jenjene doze s o$tecenjima na kromosomskoj razini.

lako dosada objavljene studije nisu utvrdile znacaj-
ne negativne posljedice nakon lije¢enja [-131 osim povi-
Sene stope spontanog pobacaja (ucestalost mrtvorodenih,
kongenitalnih anomalija ili malignih tumora u djece nije
povisena), potrebno je dalje provoditi istrazivanja o bio-
loskim uc¢incima 1 klini¢kom znacenju terapije radiojo-
dom. Takoder vise terapijske doze 1-131 nisu rezulti-
rale losijim kona¢nim ishodom trudnoc¢a u bolesnica li-
jeCenih zbog karcinoma Stitnjace. Ipak, potrebno je
savjetovati bolesnice da izbjegavaju trudno¢u najmanje
6 mjeseci nakon primjene terapije RI, a hormonski sta-
tus Stitnjace treba utvrditi prije trudnode i1 pazljivo pratiti
za cijelo vrijeme trudnode.

INTEGRAL PSYCHOTHERAPEUTIC APPROACH TO PATIENTS
WITH THYROID CANCER

INTEGRALNI PSTHOTERAPIJSKI PRISTUP BOLESNICIMA
OBOLJELIM OD RAKA STITNJACE

Krizo Katinié

Department of Psychiatry, Sestre milosrdnice University Hospital, Zagreb, Croatia
Klinika za psihijatriju, Klinicka bolnica “Sestre milosrdnice”, Zagreb

Malignant diseases in general and those as specific
as thyroid carcinoma in particular, require an integral and
multidisciplinary approach. In our times, psychological
and psychotherapeutic assistance has become a stand-
ard in the integral approach to oncologic patient. It does
not mean that every patient will need psychotherapeu-

Maligna bolest opéenito, a na osobit na¢in ona speci-
fi¢na kao Sto je karcinom $titnjace, zahtijeva integralni i
multidisciplinski pristup. U suvremeno vrijeme je psi-
holoska i psihoterapijska pomo¢ postala standardom in-
tegralnoga pristupa onkoloskom bolesniku. To ne znaci
da je svakom bolesniku neophodna psihoterapijska i psi-
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tic and psychiatric aid. In most cases, the crucial psy-
chological support, care and confidence as a central seg-
ment of anthropological-psychological assistance are pro-
vided by the treating physician and his team, with addi-
tional help offered by a psychotherapist in communica-
tion and integration of the complex relations among the
patient, medical team and family. All this proceeds in a
complex inter-relation of reactions, interactions, emo-
tions, and information on and toward the disease that
are differently perceived by the patient, the family and
the physician. The variable perception of these facts
may occasionally lead to misunderstanding, crisis, frus-
tration, and eventually to mental problems in the pa-
tient.

Patient reactions may manifest in outward direction,
in the form of perceivable behavior, or in the inner form,
as facing the disease and taking attitude toward the dis-
ease and its treatment, toward family members and other
persons from his daily environment, and toward medi-
cal personnel providing care for the patient. Proper com-
munication has to be maintained, not only on the dis-
ease but also on other daily items because the patient
will feel well at long term only if and while taking ac-
tive part in daily activities.

Patient’s emotions are characterized by uncertainty,
fear and concern as well as hope, along with understand-
ing and attention from the environment, which can stim-
ulate or, if lacking, dampen the patient’s hope. In this
aspect, due attention should be paid to the specific hy-
persensitivity produced by life threat, as a “seismograph”
activated by the malignant disease patient on his “new”
encounter with the environment.

Besides its functional hormonal role, thyroid gland
also influences the patient’s mental state through its
cosmetic dimension due to its anatomical location. As
an enlarged or operated thyroid is “seen”, the approach
to patients with thyroid carcinoma has some specific in
addition to general elements. Besides psychological
impact, everything that is visible in the individual’s
outward appearance also bears the social implication of
the others, i.e. looks, queries, subsequent comments,
exposure to the others, provoking a negative feedback
and disturbing the eroded psychological state of the pa-
tient.

hijatrijska pomo¢. U veéini sluc¢ajeva odluc¢ujuéu psiho-
losku potporu, skrb i povjerenje kao sredisnji dio i an-
tropolosko-psiholoske pomodi pruza ordinirajudi lije¢nik
i njegov tim, a psihoterapeut dodatno pomaze u komu-
nikaciji i integraciji slozenih odnosa izmedu bolesnika,
medicinskog tima 1 obitelji. To se dogada u slozenom
suodnosu reakcija, interakcija, emocija, informacija o
bolesti i na bolest, koje razli¢ito dozivljava bolesnik,
obitelj i lije¢nik. Ponekad razli¢ito shvadanje tih ¢injenica
moze dovesti do zabune, krize, nezadovoljstva, te ko-
nacno i do psihickih teskoca kod bolesnika.

Reakcije bolesnika se o¢ituju prema van kao vidna
ponasanja, a “prema unutra” kao susretanje s bolescu,
zauzimanje stavova prema bolesti i lijeCenju, prema
osobama iz okoline, te prema medicinskom osoblju koje
skrbi za bolesnika. Nuzno je 1 dalje nastaviti komunika-
ciju, 1 to ne samo o bolesti ve¢ 1 o drugim Zivotnim
sadrzajima, jer se bolesnik moze osjecati trajnije dobro
samo ako i1 dok sudjeluje u Zivotnim sadrzajima.

Bolesnikove emocije su oznacene nesigurnoscu, stra-
hom, zabrinuto$¢u, ali i nadom, razumijevanjem i pa-
znjom okoline koja moze poticati ili, ako izostane, slabi-
ti nadu. U tom smislu je vazno obratiti pozornost i na
posebnu preosjetljivost koju proizvodi Zivotna ugro-
Zenost, svojevrsni “seizmograf” koji aktivira maligni
bolesnik u “novom” susretanju s okolinom.

Stitnja¢a uz funkcionalnu hormonsku ulogu ima zbog
svog anatomskog polozaja preko estetske dimenzije
utjecaj 1 na psihu bolesnika. Kako se povecana ili ope-
rirana Stitnjaca “vidi”, pristup bolesnicima oboljelim od
karcinoma $titnjaCe uz opée ima i neke specifi¢ne ele-
mente. Sve §to je izvana vidno na osobi nosi uz psiho-
losku i socijalnu implikaciju drugih — poglede, upite, na-
knadne komentare, izloZenost drugima, $to povratno
negativno djeluje 1 uznemiruje veé “naceto” psiholosko
stanje oboljele osobe.
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