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Abstract

Studies of medical consequences following the Chernobyl accident have shown that there is a need to solve
specific tasks in how to use ultrasound: performing mass ultrasonic screening for early recognition of pathology;
following up patients for early nosologic diagnosis, and conducting differentiated diagnosis between benign
and malignant pathology of the thyroid. The purpose of the study was to explore ultrasonic visualisation of
thyroid carcinoma for its early diagnosis.We have studied particularities of thyroid cancer (ultrasonic pictures)
in 97 patients before surgical removal (female-male ratio 1.6:1). The ultrasonic picture of thyroid carcinoma can
be categorised into two forms: nodular and diffuse. The nodular variant can be divided into nodes with limited
spread (which have either regular or rather regular outlines) and nodes with a vast spread (with an irregular
outline). More frequently the tumour is visualised as a hypoechogenic node. However, isoechogenic character of
the node might indicate either the dissemination or multifocal growth of a tumour within the thyroid gland.
Isoechogenic character of visualised cervical lymph nodes is likely to indicate the presence of malignancy in the
thyroid. Thyroid carcinoma is frequently followed by metastases in the area of regional lymph nodes. Location
of the node next to the thyroid capsule might cause extracapsular invasion of the tumour (pT4). Signs of «<node

ageing» — cystic degeneration and calcification — are rarely visible.
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INTRODUCTION

Initial information on ultrasonic visualisation of the
thyroid were obtained in 1966—1967. Yamakawa K.,
Naito S. (1966) and Fujimoto Y. et al. (1967) pub-
lished ultrasonic images of the thyroid which were
made in A and B-mode. At present due to the ultra-
sonic method we can distinguish diffuse pathologi-
cal processes from focal ones, cystic formations
from solid ones; conduct topic and, in some cases,
nosology diagnosis; measure thyroid volume for the
control of hormone therapy and estimate the radi-
ation dose for radioiodine therapy; and conduct fine
needle aspiration more precisely (Garcia CJ. et al,
1992; Maier R,, 1989; Reiners Chr. et al,, 1994).

The studies of health effects of the Chernobyl acci-
dent have shown that there is a need to solve spe-
cific tasks in how to use ultrasound: performing
mass screening for early recognition of pathology;
following up patients for early nosologic diagnosis
and conducting differentiated diagnosis between

BBEAEHHE

BriepBel€ JaHHBIE OO YIBTPA3BYKOBOH (V3) BUBYAIN3AITN
MUTOBUAHONM skesesbl (LK) mostBrmick B 1966—1967 1.
K. Yamakawa, S. Naito (1966) u Y. Fujimoto u COaBTOpbI
(1967) ony6nukoBanmu V3 nzobpaxkenus LK B A- u
B-pexxumax. B HacTosIee BpeMsa METO/ ITIO3BOJIACT OT/IH-
4aTh AUMPY3HBII TATOJOTHYECKHUI TIPOIIECC OT OYaro-
BOT'O, KHCTO3HBIC OOPA30BAHMS OT IJIOTHBIX; IPOBO/IUTH
TOIIHYCCKYIO, 4 B PSIZIC CJIy4a€B M HO30JIOI'MYCCKYIO INAT-
HOCTHKY; U3MepaTh 06beM DK 11 KOHTPOIIA TEPAIUr
TOPMOHAMU M BBIYHUCJICHUS 103bl OOIYyYEHUS TP JIeue-
HHUU Pa/IMO0/I0M; 60J1€€ TOYHO ITPOBO/IUTH TOHKOUT'OJIb-
Hyro actimpauuio (Garcia CJ. et al,, 1992; Maier R., 1989,
Reiners Chr. et al,, 1994).

ITpu N3y4eHUNU MEAUITUHCKUX [TOCICACTBUI YepHOOBLIb-
CKOM KaTACTPOMBI BbIJICJICHBI CJICAYIONINE 3a4a4U Y3 HC-
caegosanus (Y3H): paHHAd JUATrHOCTHKA IIPU TIPOBEZE-
HHM MACCOBBIX OOCJIC/IOBAHUI, PAHHSIS HO30JIOTHUYECKAS
JIMATHOCTHKA y OOJIbHBIX, 4 TAKKe TUMPEepEeHITTATbHASL
JIMATHOCTHKA JJOOPOKAYECTBEHHON 1 3JIOKAYECTBEHHOM
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benign and malignant pathology. The purpose of
this study was to explore ultrasonic visualisation of
thyroid carcinoma for its early diagnosis.

SUBJECTS AND METHODS

Thyroid ultrasound investigation was performed
with the ultrasonic real-time scanner, «Toshiba» SSA
240A 7.5 MHz probe, and Hewlett Packard Image
Point scanner with colour and power Doppler ima-
ging in the Hospital of Research and Clinical Insti-
tute of Radiation Medicine and Endocrinology.

RESULTS AND DISCUSSION

The early recognition of thyroid carcinoma has be-
come possible due to mass ultrasonic screening and
following up of patients from the risk group ex-
posed to radiation. For example, due to control by
follow-up a case of nodular goitre, which was found
in 1993, was diagnosed as thyroid cancer and opera-
ted on in 1996 (figure 1). We have studied particu-
larities of the thyroid cancer ultrasonic picture in
97 patients before surgical removal (female-male
ratio 1.6:1). According toTNM classification the ca-
ses of thyroid carcinoma were distributed in the fol-
lowing stages: pT1 — 50%, pT2 — 21%, pT3 — 2%
and pT4 — 27%; metastases in the regional lymph
nodes were found in 59% cases.

narosorum DK Ilens nceneoBanms — U3y4eHne BO3-
MOKHOCTH IPUMEHEHU Y3U 1 paHHEeN TUAarHOCTUKH

paxa K.

OBBEKT Y1 METOJbI UCCJIEJTOBAHUS

V3U DK BBIIIOJHEHBL B KIMHUKE MHCTUTYTA pajuaLiy-
OHHOW MEIUITMHBI ¥ 9HAOKPHUHOJIOTUHU C UCITOIb30BAHU-
eM ckaHepa «Toshiba» SSA 240A ¢ fataukom 7,5 MIi1, pa-
OOTAIONIUM B PECAJIBHOM MACHITA6€ BPEMEHU, U JJONILIC-
porpada Hewlett Packard Image Point ¢ IBETHOHU U
SHEPrETUYECKON BU3YATU3AITUET.

PE3YJIBTATBI 1 UX OBCYKIEHUE

Pannaa guarnocruka paxka DK crana BO3MOXHONU
OJrarojapsi IPOBELECHUIO MACCOBBIX Y3U u Habm0/€-
HU TAITMEHTOB I'PYIIITBI PHUCKA, ITOJIBEPraBITUXCS Pa-
JHUALMOHHOMY BO3JCUCTBUIO. TaK, KOHTPOJIb CJIy4dast
y3JI0BOT'O 3064, BBIABJIECHHOI'O B 1993 I, MO3BOINUI B
1996 1. auarHocTupoBaTh pax DK 1 MpoBeCTH XU-
pyprudeckoe jedenue (PUCyHOK 1). Hamu u3ydyeHbl
ocobeHHoCcTH Y3 nzobpaxkenuit 1K y 97 601bHBIX
PAKOM 1O OII€PATHUBHOI'O BMEIIATEILCTBA (COOTHO-
menue mosos 1,6:1). o wraccudurarmuu TNM guar-
HOCTHUPOBAaH pak HJK: pT1 craguu — y 50% nanueH-
TOB, pT2 —y 21%, pT3 —y 2% n pT4 — y 27%; meTa-
CTa3bl B PETMOHAPHBIX JIMM(PATUYECKUX Y3/14X BbIAB-
JICHBL Y 59%.

FIGURE 1. A. PAPILLARY CARCINOMA (6x6 mm) IN THE RIGHT LOBE (T1NOMO), 1993;
B. THE SIZE OF THE NODULE HAS INCREASED MORE THAN 2 TIMES FOR THE THREE YEAR FOLLOW-UP (12x12 mm), 1996

PUCYHOK 1. NANUNNAPHASA KAPLIMHOMA B NMPABOW [ONE LUNTOBWHON XEME3bI (TINOMO): A — 1993 r., PASMEPAMU 6x6 MM;
B — 1996 r., 3A TP TOAA HAB/TIOEHIA Y3/T0BOE OBPA30BAHWE YBENN4A10CH BOJTEE YEM B 2 PA3A (12x12 Mm)

E.ZHH

6. SHH B . GHM

Visualisation of carcinoma is possible in two forms:
nodular (90 patients — 92.8%) and diffuse (7 patients —
7.2%). The nodular variant of thyroid carcinoma is vi-
sualised as a node that is located within the enlarged
gland. The enlargement of the gland can be up to
1.5 times compared to the normal size of the thyroid.
Average diameter of the node was 1.6 cm. A single node
was registered in 88% of cases; two or more nodular
formations were visible in 12% of cases (figure 2).

The node was topically located next to the thyroid
capsule in 95.5% patients (figure 3). The nodular for-
mation looked as a rule like an inhomogeneous
structure (84%) with irregular outline (63%) (fi-

N306pakeHMsI KAPIIMHOMBI MOI'YT OBITh IIPEACTABICHBI
ABYMs (popMaMu: y310BOH — y 90 (92,8%) u nuddys-
HON — vy 7 (7,29) TALIAEHTOB. Y3JI0BOM BApUaHT paka IIDK
BUBYAIU3HUPYETCA KAK Y3€JI, PACIIOIOKEHHDBIN B IIPEJEIax
YBEJIMUCHHON (0 1,5 pa3a O CPaBHEHUIO C TAKOBOH B
HopwMme) xenesbl. CPeHUN AUAMETP Y31 COCTABIIAI
1,6 cM. OJUHOYHOE y3JI0BOE OGPA30BAHUE 3APETUCTPHU-
POBAaHO B 88% CIJIy4aeB; 1BA Y3JIOBbIX OOPA30BAHUS WIN
o6onee — B 12% (PUCYHOK 2).

Pacnonoxenue ysina psagoMm ¢ kancysunon DK ormeye-
HO Y 95,5% NalueHTOB (PUCYHOK 3). Y3J10BO€ 06pa30-
BAHUE KAK NPABHUJIO UMEJIO HEOJHOPOIHYIO CTPYKTY-
py (84%) ¢ HEpOBHBIM KOHTYPOM (63%) (PUCYHOK 4).
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FIGURE 2. MULTIPLE PAPILLARY CARCINOMA IN BOTH LOBES OF THE THYROID, THE LEFT (A) AND THE RIGHT (B) LOBES (T2BN1AMO)
PUCYHOK 2. MHOXECTBEHHAS MANNNAPHAS KAPLUMHOMA (T2BN1AMO) B OBEVX JONAX LUMTOBUOHOM ENE3bI: A — CITEBA; B — CMPABA

FIGURE 3. A. PAPILLARY CARCINOMA NEXT TO THE THYROID CAPSULE IN THE TRANSVERSE SCAN (T4N1AMO);
B. THE SAME NODULE IN THE LONGITUDINAL SCAN

PUCYHOK 3. NANUNNAPHAS KAPLIMHOMA (TAN1AMO) PSIIOM C KANCYO0M LWATOBUAHON XKENE3bI:
A — CKAHVIPOBAHWE B MONEPEYHOIA NPOEKLN; B — CKAHPOBAHIE B NPO0/LHOM NPOEKLINA

FIGURE 4. PAPILLARY CARCINOMA WITH INHOMOGENEQUS STRUCTURE IN THE LEFT LOBE IN TRANSVERSE SCAN (T4N1BMO)

PUCYHOK 4. NANNNAPHAS KAPLIMHOMA (T4N1BMO0) HEOBHOPOLHOW CTPYKTYPbI B NEBOW [JOME LATOBWIHOM XKENESbI
MNP CKAHUPOBAHUI B MOMEPEYHOM NPOEKLMN

gure 4). A «<Halo», a hypoechogenic margin, was ob-
served in 12.4% children with thyroid cancer (fi-
gure 5). Nodes of the thyroid were hypoechogenic
in the majority of patients (62%), isoechogenic in
249% and mixed in 14% cases (figure 6). In general,
regional lymphatic nodes were visible in 66% chil-
dren with the nodular form of thyroid cancer.

The diffuse variant is characterised by essential vo-
lume enlargement of the thyroid (more than
2 times) with a diffuse structure modification, hypo-
or mixed, inhomogenous echogeneicity. Enlarged
lymphatic nodes were visible in all cases. Although
ahypoechogenic character of the thyroid was found
in 3 out of 7 children, mixed echogeneity occurred
more frequently (in 4 children). Inhomogeneous
and hypoechogenic character of the enlarged thy-

«Opeon» — I'MNO3XOINeHHbBIN Kpar oTMedeHn 'y 12,4% ne-
Tel npu pake K (pucyHOK 5). Y3aiubl LK 66111 1U-
TO3XOTECHBIMH Y 6OIBIMUHCTBA (62%) TTAITUEHTOB, U30-
9XOT€HHBIMHU — Y 24%, CMEMAHHbIMU — Y 14% (pucy-
HOK 0). B 11e710M, pernoHapHbIe TUMMATUICCKUE Y3ITbI
OBUIH BUIUMBI Y 66% JeTel C y3I10BOHM (OpMOH paka

K.

OduddysHas popma XapaKTEPpU3yeTCs CyIECTBEHHBIM
yBesndeHueM oobeMma DK (6osee yem B 2 pasza) ¢
IUP@Y3HBIM U3MEHEHUEM CTPYKTYPBI, IOHWUKEHHON
WU HEOJHOPOJHOM 3XOI'€HHOCTBIO. YBEJIUYECHHBIC
JIMM(PATHIECKUE Y3IIbI BBIABIISUIN BO BCEX CIIYJaAsX. DXO-
reHHoCTb DK warmie Ob11a CMEMIAHHON — Y 4 JeTeH,
CHIDKEHHOM — y 3 gerer u3 7. HeoqHOPOJHOCTD 9XO-
CTPYKTYPBI U CHHXKEHUE 3XOTE€HHOCTU YBEIUYEHHON
DK y gereit ¢ nudpy3Hon popMor paka HAIIOMHUHA-
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FIGURE 5.A. PAPILLARY CARCINOMA WITH «HALO» SIGN IN THE LEFT LOBE IN TRANSVERSE SCAN (T2N1BMO);
B. THE NODULE IN LONGITUDINAL SCAN

PUCYHOK 5. MANNNAPHAS KAPLIMHOMA (T2N1BMO) C MPU3HAKAMIA «OPEQA» B IEBOW [JONE LUMTOBUAHON YENE3bI:
A — CKAHVIPOBAHWE B MOMEPEYHOI NPOEKLIN; B — Y3MOBOE OBPA30BAHUE NP CKAHIPOBAHI B MPOOOMbHOM NPOEKLMN

FIGURE 6.A. PAPILLARY CARCINOMA AS THE ISOECHOGENIC NODE IN THE RIGHT LOBE IN TRANSVERSE SCAN (T4N1AMO);
B. THE NODE IN LONGITUDINAL SCAN

PUCYHOK 6. NAMUNNIAPHASA KAPLIMHOMA (T4N1AMO) B BIJIE M303X0rEHHOI 0 Y3M0BOI0 OBPA30BAHLS B MPABOI [1ONE
LMTOBWOHON XKENE3bI: A — CKAHUPOBAHVIE B MOMEPEYHOI MPOEKLNV; B — CKAHIPOBAHWE B MPOJOMTbHO/ NPOEKLIAN

roid in children with the diffuse form of carcinoma
looked like an ultrasonic picture of autoimmune
thyroiditis, so diagnosis could only be made by fine
needle aspiration biopsy (figure 7).

Microcarcinomas (n=47) were characterised by the
following ultrasonic picture: irregular outline
(51.5%), hypoechogenic (92.3%) and mixed echo-
genic nodes in several cases. Visualisation of lymph
nodes was seen in 549% microcarcinomas.

Comparison of ultrasonic data on thyroid carcino-
ma with histology data showed that an isoechogen-
ic character of the node might indicate either the
dissemination of a neoplastic process or multifocal
growth of a tumour within the thyroid gland.

In patients with suspected thyroid cancer it is im-
portant to assess regional lymph nodes. Frequently
we found enlarged isoechogenic lymph nodes on
both sides of the neck. By fine needle biopsy we
managed to show that isoechogenic lymph nodes
were always metastases of thyroid carcinoma (fi-
gure 8). On the other hand, hypoechogenic lymph
nodes can indicate both specific and non-specific
character.

Six children with thyroid carcinoma were examined
using a colour Doppler-imaging system. Hypervas-
cularisation of the node itself was diagnosed in three
children whereas in the other three patients hyper-
vascularity was seen in the node periphery. Addi-

J1a Y3 KapTUHY IIPU AyTOUMMYHHOM TUPEOUAUTE, TAK
4TO JJUATHO3 MOT OBITh YCTAHOBJICH TOJLKO C ITOMO-
IIbIO TOHKOUT'OJIbHOM ACIIUPAITUMOHHON OUOTICHU (PU-
CYHOK 7).

ITpy MUKpOKapIHOMAaX (Y 47 IaIlMEHTOB) HAOIIOJAIACh
creayromas Y3 KapTuHa: HedeTKUi KouTyp (51,5%), ru-
NO3XOreHHbIE (92,3%) WK B pA/ic CJIyddeB CMENIaHHbIE
y3J1BL JINM(DATHYECKUE Y3JIBI BU3YATU3UPOBAIUCE B 54%

CITy4aeB.

CpaBHEHHUE JAHHBIX Y3 U TUCTOJIOI'MYECKOI'O UCCIIEA0BA-
Hui paxa DK nokasajo, 4T0 U303XOI'€HHbBIN XAPAKTED
y3JIa MOXKET CBUJECTEIbCTBOBATD JIMOO O JUCCEMHUHAIIUN
HEOIUIACTUYECKOTO POLIECCA, THOO0 O MyIBIU(POKAIILHOM
pocre orryxonu B ripegeiiax DK

[Ipu npegnonoxeHuu 0 Hanudnu paxka DK BaxHO
OLIEHUTb COCTOSIHUE PETMOHAPHBIX JTUM@PATUUECKUX
y3JI0B. Hale BBISABIISUIA YBEIMUEHHBIE H303XOI'CHHBIC
Y3JIBL C IByX CTOPOH I1eu. [10 JAHHBIM TOHKOUT'OJIbHOM
OUONICUU N303XOI€HHBIE TIMM(PATHIECKUE y3JIbl ObLIN
Bceraa meracrasdamu paka DK (pucynok 8). [unosxo-
T€HHBIE JIUM(PATUUECKUE Y3JIbI MOTYT OTPAXKATh KAaK
crieu(PUIECKU, TAK U HECHEU(PUIECKUTIT XaPAKTED
npoiecca.

[Tpu obcienoBaHuu 6 JeTel, 60JbHBIX pakom DK, vc-
TOJIB30BAIU BETHOI Jtormieporpad. Y 3 U3 HUx guar-
HOCTHPOBAHA I'MIIEPBACKYJIAPUIALNAL CAMOTO Y314,y 3 —
TUINIEPBACKYJSIPU3ALUA IO TIepudepuu y3aa. JJononaHu-
TEIBbHYIO UH(POPMAITHIO O CTPOCHHH Y3714 U €I'0O B3AUMO-

32



Drozd et al. / International Journal of Radiation Medicine 1999, 3—4 (3—4): 29-34

tional information on the node architecture and its
interaction with surrounding tissues can be received
by three dimensional reconstruction (figure 9).

FIGURE 7. PAPILLARY CARCINOMA IN TRANSVERSE SCAN —
DIFFUSE VARIANT (T4N1BMO)

PUCYHOK 7. ANOOY3HAR ®OPMA
NAMUNIAPHOW KAPLIHOMBI (T4N1BMO)
MNP CKAHIPOBAHIIA B MOMEPEYHOM NPOEKLIMIA

OTHONICHUSIX C OKPYKAIOIUMH TKAHIMH MOKHO ITOJTy-
YUTb IPU TPEXMEPHOM BOCIIPOU3BE/ICHUH H300PAKCHHS

(puCyHOK 9).

FIGURE 8. PAPILLARY CARCINOMA (T4N1BM1).
MULTIPLE METASTASISES IN LYMPH NODES AFTER SECOND SURGERY

PUCYHOK 8. NANTAPHAA KAPLINHOMA (T4N1BM1).
MHOXECTBEHHBIE METACTA3bI B JINM®ATHECKIX Y3JTAX
MOCNE BTOPOr0 OMEPATMBHOIO BMELLIATE/TbCTBA

FIGURE 9. THREE DIMENSIONAL RECONSTRUCTION OF THE NODE IN THE LEFT LOBE OF THYROID GLAND
PUCYHOK 9. TPEXMEPHOE BOCMPOW3BEJEHVIE U30EPAXXEHUS Y3J10BOT0 OBPA3OBAHIS B JIEBOIA OME LUATOBWIHOM XKENE3bI

We observed the diffuse sclerotic variant of thyroid
carcinoma in seven children. All these cases were re-
vealed at more advanced stage than pT'1. This variant
was most frequently visible as multiple lesions with
irregular outlines in both lobes of the thyroid (4 out
of 7). Lymph nodes were bilaterally enlarged. Howev-
er,itisimpossible to differentiate morphological vari-
ants of papillary thyroid carcinoma with ultrasound.

CONCLUSION

Ultrasonic particularities of thyroid carcinoma in
children exposed to radionuclides could be cha-
racter-ised as following:

1. The ultrasonic picture of thyroid carcinoma with
respect to spread can be categorised into two forms:
nodular and diffuse. The nodular variant can be di-
vided into nodes with limited spread (which have
either regular or rather regular outlines) and nodes
with a vast spread (with an irregular outline).

2. More frequently the tumour is visualised as a hy-
poechogenic node. Isoechogenic feature of the node
might indicate either the dissemination or multifo-
cal growth of tumour within the thyroid gland.

V7 nereit OOHAPYKUBAIU TUPDY3HYIO CKICPOTHIECKYIO
dopmy paxa DK, 6onee BeipaxkeHHyIO, ueM pT1. IIpu
3TOM HaHUOOJIEE YACTO OTMEYAIN MHOKECTBEHHBIE ITOPA-
JKEHMSI C HEPOBHBIMHM KOHTYPaMU B 06eux Jossx DK (y
413 7). JInMm@paTHIECKUE Y3JIb ObUIN YBEJIMYEHBI OUIATE-
panpHO. OgHAKO ¢ noMoupio Y3U nuddepeHpoBaTh
MOP(OJIOTHYECKUE BAPUAHTHI MATHUJUIAPHOIM KaPIIMHO-
MbI 2K HEBO3MOXKHO.

SAK/IIOYEHME

OcobenHoctu Y3 uzobpaxkenus paka HDK y nerert, nop-
BEPIaBIINXCA BO3JCHCTBHUIO HOHU3UPYIOIIMX U3JTy9YCHHM,
MOTYT ObITb CJICYIOITUMU:

1. B 3aBUCHMOCTHU OT XaPAKTEPa PACIPOCTPAHEHHUS MOK-
HO BBIIEIUTD JBE (POPMBL: Y3JI0BYIO U JU(PPY3HYIO. Y3I10-
Bast (POPMA MOKET OBITB PA3/Ie/ICHA HA Y3JIbI C OTPAHHUYCH-
HBIM PACIPOCTPAHEHUEM (C OOJIEE WIN MEHEE YETKUMU
KOHTYPAaMH) U y3JIbl C OOHIUPHBIM PACIPOCTPAHEHUEM
(C HEYETKUM KOHTYPOM).

2. HauboJee 4aCcTo ONyXOJIb BU3YIU3HUPYETCS KAK TUIIO-
3XOT'€HHOE Y3JI0BOE OO6PA30BAHHUE. 303XOT€HHOCTD Y3714
MOKET CBUJIETEJILCTBOBATD O IMCCEMUHAITUU WU MYJIb-
TH(MOKATIBHOM POCTE ONYXOJIU B nipeienax K.
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3. Thyroid carcinoma is frequently followed by me-
tastases in regional lymph nodes. Isoechogenic
character of visualised cervical lymph nodes is like-
ly to indicate the presence of malignancy in the thy-
roid.

4. Location of the node next to the thyroid capsule
might cause extra capsular dissemination of a tu-
mour (pT4).

5. Ultrasonic signs of «<node ageing» — cystic degen-
eration and calcification — are rarely visible.
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