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RESULTS OF RADIOIODINE TREATMENT IN 158 CHILDREN
FROM BELARUS WITH THYROID CANCER AFTER
THE CHERNOBYL ACCIDENT

PE3YJIbTATbI JIEMEHUA PAOMOUOOOM 158 OETEWN
U3 BEJIAPYCU, 3ABOJIEBLUMX PAKOM LUUTOBUOHON
XENE3bl MNOCJIE YEPHOBEbIJIbCKON ABAPUU
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BACKGROUND

After the Chernobyl Reactor Accident in 1986, the
frequency of thyroid cancer in children from the
most contaminated parts of Belarus, Ukraine and
Russia increased considerably since 1990 (Demid-
chik E.P, Demidchik Y.U., 1995; Demidchik E.P,
1998). In total, in the 3 republics afflicted by
radioactive fallout from the Chernobyl accident
more than 1,000 cases of thyroid cancer in children
and adolescents have been diagnosed between
1990 and 1997 as compared to approximately 100
cases diagnosed between 1986 and 1989. The most
reliable epidemiological data are available from
Belarus (Demidchik E.P, Demidchik Y.U., 1995;
Demidchik E.P, 1998). The relative incidence of thy-
roid cancer per 100,000 children below the age of
15, which amounted to 0.1-0.3 between 1986 and
1989 increased to 1.2—3.5 between 1990 and 1995.
In the region of Gomel, which has been most heavily
contaminated after the Chernobyl accident by ra-
dioactive fallout, the relative incidence increased
from 0.3—1 between 1986 and 1989 to 3.3—13.5 be-
tween 1990 and 1997. On the whole, 574 cases of
childhood thyroid cancer have been diagnosed and
operated on by the Centre for Thyroid Tumours in
Minsk between 1986 and 1996 (Demidchik E.P,,
Demidchik Y.U,, 1995; Demidchik E.P, 1998). 97%
of those tumours had been classified histologically
as papillary thyroid cancers. At the time of surgical
intervention, 49% of the tumours had to be classi-
fied as the most advanced stage pT4 (tumours in-
vading soft tissue surrounding the thyroid gland).
In 66% of pT4 tumours, cancer growth was classi-
fied histologically as multifocal. In 67% of the chil-
dren lymph node metastases have been observed
during surgery (pN1). The relative frequency of dis-

BBEJIEHHUE

[Mocse aBapuu Ha YepHOOGbUTECKOI ADC (YADC) B 1986 T.
Y JETCKOT'O HACEJIEHHS HAMOOJIEE 3aIPA3HEHHBIX PAIOHOB
Benapycu, Ykpannbl 1 Poccuy ¢ 1990 1. 3HaUUTEIBHO BO3-
pocnia 3a601€BAEMOCTb PAKOM HIUTOBUHON JKEJIE3BI
(IPK) (Demidchik E.P, Demidchik Y.U.,, 1995; Demid-
chik E.P, 1998). B 11e710M, B TPEX PECITyOIHKAX, ITOCTPA-
JIABIITHUX BCJIC/ICTBUE PA/TMOAKTUBHBIX BBIMTA/ICHUN IPU
YepHOOBUILCKOU aBAPUH, HA IPOTKEHUN 1990—-1997 1T
OBUIO JUATHOCTUPOBAHO 60see 1000 cirydaes paka IIDK
y AETEN U NOAPOCTKOB MO CPABHEHHIO C IPUOIN3UTEIIb-
HO 100 cirygasimu 3a6oeBanus B 1986—1989 rr. HanGo-
JIe€ HA/ICSKHBIE STTU/IEMHUOJIOIMTYECKUE JJAHHBIE TTOTyYEHbI
B Benmapycu (Demidchik E.P, Demidchik Y.U., 1995;
Demidchik E.P, 1998). OtHOCuTENBHASA 3260JIEBAEMOCTD
paxom IIIPK na 100 000 gerert B BO3pacre 10 15 ner, co-
crasysiimas 0,1-0,3 B 1986—1989 rr., BO3pocia 10 1,2—
3,5 B 1990—1995 rT. B [oMebCKOIT 06IaCTH, HAUOO0Iee pa-
JHOAKTHUBHO 3aI'PA3HEHHOM ITOCIE YepHOOBUILCKOM aBa-
PHH, OTHOCUTEIBHAs 32001€BA€MOCTb pakoM IIDK yse-
guuymnaachk ¢ 0,3—1 B 1986-1989 rr. 10 3,3-13,5 B
1990-1997 rt. Becero y 574 perer Obul JUArHOCTUPOBAH
pax 2K ¢ BBIIIOJHEHO ONEPATUBHOE BMEMIATEIBCTBO B
PecnyOIMKaHCKOM LIEHTPE OIYyXOJIEH HNIUTOBUIHOM K-
se3bl B MuHCKe ¢ 1986 u 1996 rr. (Demidchik E.P,
Demidchik Y.U,, 1995; Demidchik E.P, 1998). T'nucronoru-
4eCKU 97% OMyXOJIeN ObUTH KIIACCU(PUITUPOBAHDI KAK ITa-
mLAPHBIN pak DK, Bo BpeMs BBIITOJIHEHUA XUPYPIU-
YECKOI'O BMEMIATEIbCTBA 49% OITyXOJeH KI1aCCUPUIINPO-
BaHbI KAK HauboJiee Tspreast cragust pT4 (mpopacraHue
onyxonu B okpyxatorniue DK msarkue tkaumn). V 66%
OOJIbHBIX C OIYXOJAMM CTAAUU PT4 3JI0KAYE€CTBEHHBIN
POCT 'MCTOJIOIUYECKU KITACCU(PUITMPOBAH KAK MyJIBIU(PO-
KAJIbHBIN. V 67% JETEl BO BPEMST XUPYPIUIECKOTO BME-
IIATEJILCTBA BBIIBJIEHBI METACTA3bI B IMM(PATUUYECKUX Y3-
J1ax (pN1). OTHOCHUTEIbHAA YACTOTA BO3HUKHOBEHMS OT-
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tant metastases (pM1) diagnosed postoperatively in
Minsk amounted to 15%.

Between April 1%, 1993 and March 31%, 1998 a joint
German-Belarussian project «Scientists help Cher-
nobyl Children» has been carried out by the Joint
Committee for Radiation Research (Reiners C. et al,,
1996). This commiittee consists of 7 German scien-
tific societies, which are active in the field of radia-
tion research. The project has been supported by the
German Minister of the Environment, Radiation
Protection and Reactor Safety as well as by the Minis-
ter of Health of the Republic of Belarus. Generous
funds for this project amounting to more than 5 Mil-
lion German Marks have been raised from German
Electricity Suppliers.

PATIENTS

Surgical resection of thyroid tumours and removal
of lymph nodes was performed by the surgical team
of the Centre for Thyroid Tumours in Minsk. In se-
lected children with most advanced tumour stages,
radioiodine treatment followed at the Clinics for
Nuclear Medicine in Essen and later Wiirzburg. Be-
tween April I, 1993 and March 31%, 1998, 158 chil-
dren from Belarus with the most advanced stages
of thyroid cancer were selected for repeated treat-
ment with radioiodine in Germany (table 1).

JAJIEHHBIX METACTA30B (pM1), TMAarHOCTUPOBAHHBIX B
OCJIEONIEPALIMOHHBIN ITIEPHUO/ B MUHCKE, JoCcTUTr1a 15%.

C 1 anpei 1993 1o 31 mapra 1998 1. COBMECTHBII KO-
MUTET I10 PAAHUALIMOHHBIM UCCIEA0BAHUAM OCYILECTBIIA
BBITTOJIHEHUE COBMECTHOT'O [epMaHO-BetopyccKoro npo-
exra «JJomomp yuyeHbIX geTsaM YepHoowsurst» (Reiners C.
et al., 1996). DTOT KOMUTET OOBEIUHSIET 7 HEMEITKUX Ha-
YYHBIX OOHIECTB, 3aHUMAIOIINUXCA PAJUAIIMOHHBIMUA HC-
a1eA0BaHUAME. [IPOEKT NoAAepKaIu MUHUCTD Tepma-
HUU I10 BOIIPOCAM OKPY>KAIOILIEH CPEbL, PAAUALIMOHHON
34IIUTBL U PEAKTOPHOM 6E30IIACHOCTH, 4 TAKKE MUHUCTD
3ApaBooxpaneHus Pecriyonuku benapycs. lleapas ¢pu-
HAHCOBAs ITOAJEPXKKA JAaHHOI'O IIpOEKTa B 5 MJIH HEMELL -
KHX MAPOK ObUIA IPEJOCTABIEHA AJIEKTPOIHEPTETUYEC-
KUMU KOMIIAHUAMU [epMaHun.

IMAITUEHTBI

Omnepanyu 1o ypaieHuto omnyxosnen HPDK nmnum@arnyec-
KUX Y3JI0B OCYIIECTB/ISIIN B PECIyOIIMKAaHCKOM LIEHTPE
OITyXOJIEN IMNTOBUIHONM JKejle3bl B MUHCKE. B janbHen-
LIEM JICTEH C OIIYXOJBIMU B HAUOOJIEE TSDKEIBIX CTAIUAX
JIEUWIU C IPUMEHEHUEM PaINonoaa B KIIMHUKE A/1ePHOI
MEIULIMHBI B DCCEHE, 3aTeM — B Bropuodypre. C 1 anpess
1993 1. o 31 mapTa 1998 1. 11 TPOAOJDKEHMS JICYEHUS
panuorionom u3 benapycu B [epMaHHIO OBUIN HATIPABIIE-
HblI 158 iereit 601bHbIX pakoM K B HAUOO0JIEE TSHKETBIX
CTATUSX.

TABLE 1

CHILDREN WITH ADVANCED THYROID CANCER FROM BELARUS:
"$1_THERAPY AT THE UNIVERSITIES OF ESSEN AND WURZBURG (1.04.93 — 31.03.98)

TABJINLA 1

JETW N3 BENAPYCW, BOJTbHBIE PAKOM LLPK B HAWBOJTEE TAXESTbIX CTAQUAX:
TEPAMIAS ") B 3CCEHCKOM U BIOPLIEYPTCKOM YHVIBEPCUTETAX (1.04.93 — 31.03.98)

Number 158 children

530 treatment courses

Origin 71 Gomel area

87 other parts of Belarus

Sex 95 girls
63 boys

Age 7-18 years (11.9+2.5) at the time of diagnosis

Histology

156 papillary cancers
2 follicular cancers

Stage pTx —4
pT1 —3
T2 — 17
pT3 —4
pT4 —130

pNO — 5 pMO0 — 82

pN1 — 152 pM1—76
pulm —74
0Ss— 2

Pre-treatment

37 — BT treatment in Minsk
5 —131| treatment in ltaly

19 — percutaneous irradiation
6 — chemotherapy

The children travelled by plane in groups of 4 and
were accompanied by a physician from Minsk. They
stayed for 1 week in the Clinic and Policlinic for
Nuclear Medicine of the University of Essen (since
January 1%, 1995 in the Clinic and Policlinic for Nu-
clear Medicine of the University of Wiirzburg). To-
tally 530 courses of *'I therapy have been applied
until March 31%, 1998.

45% of the children originated from the Gomel re-
gion. 60% of them were female and 40% male, their

I'pynimbl geTer (110 4 B KaKJ0M ) B COIIPOBOKIACHUH Bpayda
NPUOBIBAIN U3 MHUHCKA camoneToM. OHU HAXOJWINCH B
TEUCHUE 1 HEJl B KIIMHUKE U ITOJIMKIMHUYECKOM OT/EJIe-
HUU AICPHON MEAUIUHBI DCCEHCKOI'O YHUBEPCUTETA (C
1 auBaps 1995 . — B KIMHHKE U TOJTUKIMHUIYECKOM OT-
JIEJIEHUU s1JIEPHON MEAUITUHBI BIOPIIOYPICKOrO YHUBEDP-
curera). K31 mapra 1998 r. mposeieHo 530 KypcoB Tepa-
nuu B

N3 ToMenbCKOM 061aCcTh ObII0 45% nereit. 60% — KeH-
CKOT'O 1 40% — MYKCKOI'O I10J1d; B CPESHEM BO3PACT I1d-
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mean age at the time of diagnoses being
11.9+2.5 years. Approximately two thirds of the
children had been below age of 5 at the time of the
reactor accident. 99% of the cancers were typed his-
tologically as papillary carcinomas. 82% of the cas-
esselected for treatment in Germany because of the
aggressiveness of tumours had to be classified as
stage pT4.1n 96% of the cases lymph node metastas-
esand in 48% of the children distant metastases had
been present. With the exception of two cases with
secondaries to bone, distant metastases were loca-
lised in the lungs. Nearly all of the cases with lung
metastases presented as disseminated miliary
spread, only one child showed localised multinodu-
lar pulmonary lesions.

PROTOCOL

The diagnostic protocol included ultrasonography
and scintigraphy of the neck, thorax X-ray or spi-
ral CT, computer tests of pulmonary function, de-
terminations of thyroglobulin, TSH, free T, and free
T; in serum as well as measurements of calcium,
phosphate and differential blood cell counts. For
elimination of thyroid remnants 50 MBq of *'I per
kg of bodyweight were applied. For ablation of me-
tastases, 100 MBq of 3! per kg of bodyweight were
given. Simultaneously, antiemetica and emulsions
for the protection of gastric mucosa were admi-
nistered to reduce gastrointestinal side effects.
2 days after treatment, replacement therapy with
levothyroxine which had been withdrawn 4 weeks
before treatment was restarted. The mean dose
amounted to 2.5 mg of levothyroxine per kg of
bodyweight. For staging, wholebody scans were
performed 45 days after the application of radio-
iodine.

RESULTS AND DISCUSSION

In 134 out of 158 children more than one course of
radioiodine treatment has been performed in Ger-
many up to now. In those cases, the results of treat-
ment could be checked by follow-up with ¥ scin-
tigraphy, ultrasonography of the neck, X-ray or spi-
ral CT of the thorax and determinations of thyro-
globulin in serum.

In 101 out of 134 children (75%) complete remis-
sions of thyroid cancer could be achieved up to now
(table 2).In the remaining 25% of the cases, we were
able to recognise partial remissions defined as de-
crease in tumour volume, tumour marker serum lev-
el orintensity of radioiodine uptake for atleast 50%.
In no single case has progression of disease been ob-
served. It is important to mention that the results
given here are not the final results of treatment since
in some of the cases without complete remission
further courses of radioiodine are applicable.

Formerly, a concept of limited therapeutic radicali-
ty has been recommended for children and ado-
lescents with thyroid cancer. Today, it is generally

I[IMEHTOB HA BPEMA YCTAHOBJICHUA AUATHO3d — 11,9+
2,5 rojia. IIpuGIN3UTENBHO 2/4 IETE HA MOMEHT YepHO-
OBUIBCKOM aBAPUU OBUIM B BO3PACTe A0 5 j1eT. 10 JaHHBIM
TUCTOJIOTMYECKOI'O UCCICIOBAHUA B 99% Ciydasx guar-
HOCTUPOBAHA NANWLIAPHAsA KapUUHOMA. Y 82% nereH,
HAIIPAaBJICHHBIX HA JICYEHUE B [epMAHUIO B CBA3U C arpec-
CUBHOCTBIO MIPOLIECCA, YCTAHOBJIEHA CTaus pT4 omyxo-
7. Y 96% JieTeit OGHAPYKEHBI METACTA3DI BJIMM@aTHyIec-
KUX Y3JIAX, Y 48% — OTAaJI€HHbIEC METACTA3bL. 32 UCKIIIO-
YEHUEM 2 JIETEN C METACTA3AMU B KOCTHOM TKAHH, y OC-
TAJIbHBIX OTJAJI€EHHBIE METACTA3bl JOKAIN3OBAINUCH B
Jlerkux. ITouTH BO BCEX CIydasax IIPU HAIMYHUHU METACTA-
30B BJIETKUX OTMEYEHO MHJIMAPHOE JUCCEMUHUPOBAHME.
JIOKAaIM30BAHHOE MHOTOY3JIOBOE ITOPAKEHHE JIETKOT'O
BBISIBWIN TOJIBKO YV 1 peOcHKA.

ITPOTOKO.JI

JIMarHOCTIYECKUH IIPOTOKOJI BKJIIOY AT YJIETPA3BYKOBOE HC-
cnenosanue (Y3W) U CIIUHTUTPADHIO OPTaHOB IIEU, PEHT-
TE€HOJIOTHMYECKOE UCCIEIOBAHUE WIN KOMITBIOTEPHYIO TO-
morpaduio (KT) opraHoB rpyJHOM MOJIOCTH, OLIEHKY (DYH-
KIIMA JIETKUX, ONIPEECIIEHUE COJNEPKAHUSA B CBIBOPOTKE
KPOBH THPEOITIOOYJIMHA, TUPEOTPONHOro ropmona (TTT),
cBoOoaHbIX TUPOKCHUHA (T,) 1 TpritogTuponmnHa (1), Kaib-
151 1 (POCpopa, 2 TAKKE PA3BEPHYTHIN aHAIN3 ITEpU(epu-
YECKOM KPOBH. I SIMMUHAIMN OCTATOYHOM TKanu K
ucnonb3oBaiy 50 MBk I Ha 1 KT MacChl Tea, YIS yiaie-
HMS METACTA30B OyXoyr — 100 MBK'*'THa 1 K MacChI TENA.
JIJIs1 yMEHBIIEHUS TTOOOYHBIX 3(P(PEKTOB TEPATINU CO CTO-
POHBI MUINEBAPUTEIBHOIO TPAKTA HA3HAYAIN MPOTUBO-
PBOTHBIC ¥ OOBOIAKUBAIOIIUE CPEACTBA. Yepes 2 CyT Hocie
JIEYEHUSI BO3OOHOBJIUIN 3AMECTHUTEIBHYIO TEPATIUIO JIEBO-
TUPOKCUHOM (OTMEHEHHBIN 34 4 Hez 4O 910ro). CpenHss
J1032 JIEBOTUPOKCHUHA — 2,5 MKI' HA 1 KI' MaccChbl Tena. s
YTOYHEHUS CTA/IMN 3A00JIEBAHUS HA 4—5-€ CyTKH IIOCJIE Pa-
JOTEPATTNHN ITPOBOAMIIA CKAHMPOBAHUE BCETO OPTAaHU3MA.

PE3VJ/IBTATBI 1 UX OBCYKIEHHUE

V 134 perert u3 158 nnposeneHo 60j1ee OAHOI'O Kypca Te-
panmu paguorogom B lepMaHuy. B 9TUX CIy4dasx KOHT-
POJIb PE3YJIBIATOB JIECUEHUS OCYIIECTBIBUIA C TIOMOMIIBIO
Bll-ciuaturpadun, Y31 OpraHos M€, pEHTTEHOIOIH-
4ECKOro uccieosanus win KT opranos rpygHON HONO-
CTH, 4 TAKKE OINPENEIIEHNUA COAEPKAHUA TUPEOTIIOOYIIN-
H4 B CBIBOPOTKE KPOBU.

Y 101 (75%) pebenka u3 134 ygasoch JOCTUYb IOJIHOM
pemuccuu paka DK (tabiuna 2); B 25% — 94aCTUYHON
PEMHCCHM B BUJIE YMEHBIIIEHNA OObEMA OITyXOJIH, CHIKE-
HUA COZIEPKAHNA MAPKEPOB OIYXOJIU B CBIBOPOTKE KPO-
B, A TAKKE UHTECHCUBHOCTHU MOIJIOIIECHUA PAZUOOA 1O
50%. Hu B OTHOM CJIy4a€e HE OTMEUYEHO IIPOI'PECCUPOBA-
HUsA 32605€eBaHus. [IpUBEIEHHBIC TAHHbBIC HE SIBIIAIOTCS
OKOHYATEJIbHBIMU PE3YJIBTATAMU JICUEHHS], TIOCKOJIbKY B
pAaze CIydaeB NPy OTCYTCTBUH ITOJIHOM PEMUCCUH 3260~
JIEBAHMA BO3MOKHA JAJIbHEHNIIAA TEPATHA PEMAPATAMHI
pazuorona.

J1O HEJABHETO BPEMEHU ObLIa PEKOMEHIOBAHA KOHIICII-
U1 OTPAHUYEHHON PAAUKAIBHOCTH B JIEUEHUU JIETEN U
HOJPOCTKOB 60bHBIX pakoM IIDK. B Hacrosiiee Bpemst
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TABLE 2

CHILDREN FROM BELARUS WITH ADVANCED THYROID CANCER TREATED WITH '3'|-THERAPY IN ESSEN AND WURZBURG (1.04.93 — 31 .03.98).
RESULTS OF SCINTIGRAPHY AFTER MORE THAN 1 COURSE OF "I THERAPY

TABJINLA 2

LETV 113 BENAPYCW, BONbHBIE PAKOM LLPK B HAVBOMEE TSKENbIX CTAQWAX, KOTOPLIM MPOBEAEHA TEPAMIASA 311 B 3CCEHCKOM W
BIOPLIBYPICKOM YHUBEPCUTETAX (1.04.93 — 31.03.98). PE3YNLTATbI CUMHTUIPA®IW NOCIE BONEE 1 KYPCA TEPANN 1|

Stage of tumour Complete remission
pT1-3 NOMO 11
N1/M0 6/6 100%
NO-1M1 3/9 33%
PT4 NOMO 11
N1/M0 50/52 96%
NO—1M1 40/65 62%
Totally 101/134 75%

accepted, that therapy guidelines for children and
adults have to be identical (Gorlin J.B., Sallan S.E.,
1990; Moir CR,, Telander RL.,, 1994). Routine treat-
ment has to include thyroidectomy, selective re-
moval of positive lymph nodes and consecutive ra-
dioiodine treatment. Only in cases of stage pT1 tu-
mours without lymph node and distant metastases,
total thyroidectomy and subsequent radioiodine
ablation of thyroid remnants are not mandatory
because of the excellent prognosis of such tu-
mours. Generally, children have a prognosis better
than adults (Goepfert H. et al., 1984; Schlumberg-
er M. et al, 1987; La Quaglia M.P. et al,, 1988; Sam-
uel A M, Sharma S.M,, 1991; Harness J.K. et al., 1992).
From 95 children and juveniles, who have been
followed at the Mayo-Clinic for more than 30 years
(Moir CR, Telander RL., 1994), only 7% died (as
compared to an expected mortality of 3% for the
general population). Even in cases of scintigraphi-
cally persistent pulmonary metastases prognosis
seems to be good (Vassilopoulou-Sellin R. et al.,

1993).
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