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AHHOTAIIUA

HWcceseioBasiu orepanuoHHO-OUOIICHTHBIN MaTepraJt Oy XoJIel IIIUTOBU/THOM 3KeJIe3bl 55 /IeTeH U MOAPOCTKOB 8—17
set. C yueToM HOBOM Kjaccudukanuu omyxosei (BO3, 2017) y 21 ves. 6bLIH BepUPUIUPOBAHBI OMYX0JIU (HOJIIUKY-
JISIPHOTO CTpoeHus: GOJTUKYIAPHBIN pak (OK, n = 7), GosukynsApHBIN BapuaHT nanuyisipHoro paka (@B IIK, n = 7),
domnukynsapuas anenoma (PA, n = 4), HenHBa3UBHAA GOJUIUKYIISAPHAS OIYX0JIb C AIpaMu nanuysipHoro Tuna (HOO,
n = 2), GOJUTUKYIAPHAS OIIYX0JIb HEOIIPE/IeJIEHHOTO 3JI0KaYeCTBEHHOT0 oteHnuana (n = 1). IIpoBesieHHOE Hcce10Ba-
HHE CBUJIETEILCTBYET O HEBBICOKOH YaCTOTE Y JIETEH U MOJIPOCTKOB HEMHBA3UBHOU (POJITTUKYJISPHOUN OIYXOJIH C sAPaMHU
MaNUJIAPHOTO TUIIA — 4 % citydaeB. OcOOEHHOCTAMU 100pOKaYeCTBEHHBIX U 3JI0KAUECTBEHHBIX OITyX0JIeH ¢ AJIpaMH Ia-
NUIAPHOTO TUIIA SABJISAIOTCA: CIIA’KMBaHMe [IOJIOBBIX PA3JIMUMi, YacToe coueTaHue ¢ ayTOUMMYHHBIMU 3a00/1eBaHUA-
MM ITUTOBUAHOM jKeJle3bl, yBeJNdeHe KapUOMeTPUUeCKHUX IIapaMeTPOB 110 CPABHEHHUIO ¢ (DOJIIUKYJIAPHBIMY a/IeHOMa-
MU U KapIUHOMaMU. YJIbTPACTPYKTYPHBIN aHAIN3 IT0Ka3aJl, YTO KJIETKH OIyX0JeH ¢ sapaMu nanuasapaoro Tuna (OB
ITK 1 HOO) omrmyaloTest BEIpaskeHHBIM nosinMopdusmom. Bmecre ¢ Tem 8 HOO ¢ sapaMu nanu/IsspHOTO THIIA IIPEBa-
JIUPYIOT KJIETKHU ¢ TPU3HAKaAMU HEHPOIHIOKPUHHON nuddepeHiinpoBku B oinune oT B ITK, mpu koTopom mpeobia-
JIaI0T KJIeTOUHBbIe (POPMBI € yTPATOU CEKPeTOPHOM aKTUBHOCTU U OPraHOCIeNUUUYHOCTH.

Karouesvle cro8a: GOLTHKYIAPHO-KIIETOUHBIE OILYXO0JIH, OITyX0JIU (DOJIIUKYJIAPHOTO CTPOEHH A, KAPITTHOMA IITUTO-
BU/THOH 3KeJIe3bl, MOP(OJIOTHS, IETU U MOJIPOCTKH.

ABSTRACT

Operational bioptic material of thyroid gland tumors taken from 55 children and adolescents 8—17 years old was
investigated. Taking into account the new classification of tumors (WHO, 2017), tumors of the follicular structure were
verified in 21 patients: follicular cancer (FC, n = 7), follicular variant of papillary cancer (FV PC, n = 7), follicular adenoma
(FA, n = 4), noninvasive follicular thyroid neoplasm with nuclei of papillary type (NFT, n = 2), follicular thyroid tumor of
uncertain malignant potential (n = 1). The conducted study indicates a low incidence of noninvasive follicular thyroid neo-
plasm with nuclei of papillary type in children and adolescents — 4% of cases. The peculiarities of benign and malignant
tumors with nuclei of papillary type are the following: smoothing of sexual differences, frequently combined with autoim-
mune diseases of the thyroid gland, the increase of karyometric parameters as compared with follicular adenomas and
carcinomas. Ultrastructural analysis showed that the tumor cells with nuclei of papillary type (FV PC, NFT) distinguish
themselves by expressed polymorphism. At the same time, cells with signs of neuroendocrine differentiation prevail in a
NFT neoplasm with nuclei of papillary type in contrast to FV PC, in which cellular forms with the loss of secretory activity
and organospecificity predominate.

Keywords: follicular cell tumors, tumors of follicular structure, thyroid cancer, morphology, children and adolescents.
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BBEJAEHUE

Juddepennuanpias JUaTHOCTUKA JT0OpPOKa-
YeCTBEHHBIX, 3JI0KAYECTBEHHBIX OITyXOJIeH U THIIEP-
IUTACTUYECKUX IIPOILIECCOB B IUTOBUHOHN Kejie3e
BBI3BIBAET 3HAUHUTEJIbHbIE TPYAHOCTH B IIATOJIOTO-
aHATOMHYECKOU mpakTuke [1, 2]. IIpu aTOM B stuTe-
patrype AUCKYTUDPYIOTCS BOMPOCHI TEPMHUHOJIOTHHU
MaTOJIOTUYECKUX MPOIIECCOB B IIIUTOBU/THOMN KeJjie-
3€, a TAKKe JUATHOCTHYECKOU IIEHHOCTH HEKOTOPBIX
CTPYKTYPHBIX KPUTEPHEB THPEOUIHBIX HEOIIJIa3M.
Hanuume manuyIApPHBIX CTPYKTYP, MCAMMOMHBIX
TeJIell, IJIOCKOKJIETOYHOHN MeTaIa3u, KJIETOUHOTO
U SZIEPHOTO HOJUMOpP(U3Ma TUPEOUIHOTO SIIUTE-
JIUsI, CKJIEpO3a U THAJIMHO3a CTPOMBI He creruduy-
HO U1 OOHAPY?KHUBAETCs IIPU OIYyXOJIEBOM POCTE, TU-
MEPIJIACTUYECKUX, BOCHIATUTEIbHbBIX 1 ay TOUMMYH-
HBIX 3a00J1€BaHUAX U TOBUIHOM KeJjie3bl [1-3].

CaMoll pacmpoCTpaHEHHOH 3JI0KaueCTBEHHOH
OIyXOJIBIO IIUTOBUTHOU >KeJie3bl y JeTed U TOJ-
POCTKOB sIBJIsIETCsS MANWUISAPHBIA pakK, XapakTe-
PUBYIOIIUUACA KJIUHUKO-3ITUIEMHOJIOTHYECKUMU U
MOP(]OJIOTUUECKUMU OTIMUYHUAMHU OT OJHOUMEHHOU
OIIyXOJTH B3POCJBIX [1, 2, 4—6]. 3ab01€BaeMoCTh ma-
MUIJISIPHBIM PAKOM B IeTCKOU nomysissnuu PO, mpo-
JKUBAIOIIEN Ha TEPPUTOPHUSIX, 3aTPA3HEHHBIX PAIHO-
HYKJIUIaMu TIocsie YepHOOBLIBCKOM aBapyuu, I0OCTO-
BepHO Bo3pocJa [7, 8]. [I[puHATO cCUUTATH, YTO TAKOH
«TEXHOTEHHBIN» pak 00s1a/1aeT 60see arpecCUBHBIM
OUMOJIOTUYECKUM «IIOBEJIEHUEM»: YACTBIM MYJIbTH-
[IEHTPUUYECKUM H HHOUIBTPUPYIOIIHUM POCTOM OITy-
XOJI, OOIIMPHBIM MeTacTa3UPOBAHUEM, PEIU/U-
BaMU IIOCJIE XUPYPTAYECKOro Jeuenus [5, 8]. [Ipu
5TOM JIATEHTHBIA MEPUOJ] KAPIIMHOMBI KOpOoUe, YeM
V B3POCJIBIX, 4 IT0JIOBbIE PA3JINUMsI MUHUMAJIBHBI [8,
9]. Pak IIUTOBUIHON Kejie3bl B AETCKOM BO3pacTe
XapaKTepusyeTcss 0COOBIMH T'UCTOJIOTUYECKUMH Ba-
pUaHTaMH, OTCYTCTBHUEM aHAIIJIACTUYECKHUX KapI[U-
HOM U MyTaIuii renHa BRAFY0°E BLISABIIsIEMBIX TTPH
MaTTUJIISIPHOM paKe y B3pOCJIOro HacesieHus [1, 2, 4].
Kpowme Toro, manusisipHble KapIuHOMBI y IeTel Xa-
PaKTepu3yITCs MpeobaalaHueM COTHIHOTO CTPOe-
HHsI, YMEHBIIIEHUEM YHCJIa BHYTPUAIEPHBIX O0pO3-
JIOK ¥ BKCIPECCUU THUPEOIIO0yIUHA B OIYXOJIEBBIX
KJIeTKax [5].

B mociegHeM IepecMOTpe THCTOJIOTHYECKOU
KJIaccu(pUKAIMU OIyXOJIEH IIUTOBUIHOU KeJje-
361 (2017) OBLIH BBIZIEJIEHBI HOBBIE KATETOPUH TUPE-
OW/THOW TIATOJIOTUM — «HEWHBAa3WBHAs (HOJIHKY-
JISIpHAsI OMYXOJIb C SI[PAMU MalUJUIAPHOTO TUIIA»,
paHee oTHocsAmasACAd K GOJIUKYIIPHOMY BapHaH-
Ty MANWJUIIPHONU KapIMHOMBI, a TaKKe HEKOTOpbIE
UHble Tucrosiorndyeckre ¢GopMbl GOLITUKYIIAPHO-
KJIETOYHOTO paka [2, 10]. ITOT ImepecMOTp CTasl pe-
3yJIBTATOM MEKUCIIUIIINHAPHOTO PETPOCIEKTUB-

INTRODUCTION

Differential diagnostics of benign and ma-
lignant tumors, and hyperplastic processes in the
thyroid gland is a considerable challenge in patho-
anatomical practice [1, 2]. At the same time the is-
sues on pathologic processes terminology as well as
those of diagnostic value of certain structural crite-
ria of thyroid neoplasms are being discussed in the
publications. The presence of papillary structures,
psamommal corpuscles, planocellular metaplasias,
cellular and nuclear polymorphism of thyroid epi-
thelium, sclerosis and stroma hyalinosisis nonspe-
cifically and is revealed in tumor growth, hyper-
plastic, inflammatory and autoimmune diseases of
the thyroid gland [1-3].

The most widespread thyroid tumor in chil-
dren and adolescents is papillary carcinoma char-
acterized by clinicoepidemiological and morpho-
logical differences from the tumor of the same
name in adults [1, 2, 4—6]. Papillary carcinoma
morbidity rate among children’s population of the
Russian Federation residing on the territories pol-
luted by radionuclides after the Chernobyl disaster
has increased reliably [7, 8]. Broadly speaking such
“technogenic” carcinoma has more aggressive bio-
logical “behavior”: frequent multicentric and infil-
trating tumor growth, extensive metastasis, recur-
rences after surgery [5, 8]. At that the carcinoma
latent period is shorter than in adults, and sexual
differences are minimum [8, 9]. Thyroid carci-
noma in childhood is characterized by the specific
histological variations, the absence of anaplastic
carcinomas BRAFV®°°F gene mutations, revealed in
papillary carcinoma in adults [1, 2, 4]. Besides pap-
illary carcinomas in children are characterized by
the predominance of solid structure, intranuclear
groove decrease number and expression of thyreo-
globulin in tumor cells [5].

In last revision of histological classification of
thyroid tumors (2017) new categories of thyroid pa-
thology were detailed — “noninvasive follicular thy-
roid neoplasm with nuclei of papillary type” earlier
referred to follicular variant of papillary carcinoma
before as well as certain other histological forms of
follicular cell carcinoma [2, 10]. This revision was
the result of interdisciplinary retrospective consen-
sus on thyroid tumors on the basis of their genetic
profile identification [11]. Such approach has shown
that the incidence of noninvasive follicular thyroid
neoplasm with nuclei of papillary type amounts
to 16—23% of all the papillary carcinomas among
adults [12]. At the same time over last 30 years the
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HOTO KOHCEHCyCa II0 OIYXOJIAM IIHTOBUJTHOU JKe-
Jie3bl Ha OCHOBE UJIEHTU(UKAIINN UX T€HETUUECKO-
ro mpodus [11]. Tako# moaxox Mmokasaj, 4To cpe-
I B3POCJBIX MAIMEHTOB YaCTOTa HEMHBA3HUBHOU
hoNTUKYISAPHOI OIYXOJIH C SI/[PAaMHU MATUJISPHO-
ro THUIIA JOCTUTAET 16—23 % OT BceX MalmuIIsIPHBIX
KapruHOM [12]. BMmecTe ¢ Tem 3a mocsieiHUE 30 JIET
pocT 3a60JieBaeMOCTH PAKOM I[UTOBUIHOU JKeJie-
3bI OTMEUAETCS He TOJIBKO CPEZI B3POCIIOTo Hacese-
Hus. Tak, 32 5TOT BpeMeHHOH nepuoy y Aeteit Yesrs-
OUHCKOM 00J1aCTH YacTOTa KapIMHOM 3TOT0 OpraHa
yBeJIMUmnJIach B 6 pas [6, 13, 14].

IIEJIb UCCJIEJJOBAHUS

AHanu3 KJINHUKO-MOP(OJIOrndYecKux ocobeH-
HOCTeW OIyXoJied IIUTOBUIHOU Kejie3bl (HOJIIUKY-
JISIPHOTO CTPOEHUs Y JIeTel C yIETOM HOBOTO KJIac-
cUDUKAITMOHHOTO TIOAXO0/1A.

MATEPHUAJIBI 1 METO/bI

IlepecMOTpy 1 HOBOH I'PAJJAIINH C YIETOM IIOJIO-
skenu kiaccudukanuu BO3 (2017) [10] moasepraii-
s OTIEPAITIOHHO-OHOIICUHBIN MaTepHaJl Oy XoJei
IIUTOBU/THOU JKeJIE3bI 55 JIETEH U MOAPOCTKOB B BO3-
pacrte 8—17 jyieT, olepUpoOBaHHBIX B LleHTpe Xupyp-
TUYECKOH SHIOKPUHOJIOTHU T. UeasOnHCKa B 2000—
2018 rT. MccereoBanme BKIIIOUAJIO AHAJIN3 JAHHBIX
MeJITUITUHCKOH JTOKyMEHTAIlNH.

Kycoukm omyxoseBOH TKaHU (PUKCHUPOBAIU B
10% 3abydepeHHOM (OpPMaIHE C MOCTIEAYIONUM
[IpUrOTOBJIeHNEM IapaduHOBBIX 0OJi0koB. Cepuii-
Hble TKAHEBBbIE CPe3bl OKPAIIHUBAJIU T'eMaTOKCHUJIU-
HOM U 303UHOM.

MopdomeTprueckoe usyueHue omyxosuei ¢or-
JIUKYJISIPHOTO CTPOEHUS MPOBOUJIOCH C IPUMEHe-
HHUEM JIUIIEH3UOHHOU ITPOrpaMMBbl aHAJIM3a H300pa-
JKeHUsT MUKPOo0oOBeKToB «BumeoTecT-Mopdostorus
5.1» («BugeoTecT», Poccust).

J17151 5JIEKTPOHHON MUKPOCKOIINH KYyCOUKU OITy-
xonu ¢uUKCUpoBaIN B 2% mnapadopmaiberuze u
2.5% TIIyTapOBOM aJIbJIETH/IE HA KAKOJAUJIATHOM Oy-
depe (mo Kaprosckomy) ¢ 5% caxaposoii u B 2% Te-
TPaoKCcHUJle OCMUs, 3aTeM KOHTPACTHUPOBAJIU aleTa-
TOM ypaHa, 3aJIUBAJIU B CMOJIY. YJIbTPAaTOHKHE Cpe-
3Bl TOJIIIUHOU 60 HM KOHTPACTHPOBAJIU II0 METOAY
PefiHosp/ica ypaHUIALETaTOM U ITUTPATOM CBHHIIA.
[Tpenaparsl u3y4yasu B CKaHUPYIOIIEM 3JIEKTPOH-
Hom Mmukpockone AURIGA FIB-SEM workstation
(Carl Zeiss & MT, I'epmanust) co STEM-neTekTopom
B IMATIa30HE YBEJIUUEHUA 1200—12 430.

Cratuctuyeckyio 06paboTKy HOJIyYeHHbIX JIaH-
HBIX OCYILIECTBJISJIM C IIOMOIIBIO JINIIEH3UOHHO-
ro makeTa TPHUKJIAJHBIX Iporpamm Statistica 6.0
(StatSoft, Inc.). CraTucTuueckass 3HAYUMOCTb pas-

carcinoma incidence rate is noted not only in the
adult population. So over this period of time the six
fold carcinoma rate of this organ is registered in
children in the Chelyabinsk Region [6, 13, 14].

AIM OF THE RESEARCH

The analysis of clinicomorphological charac-
teristics of thyroid tumors of follicular structure in
children and adolescents in terms of new classifica-
tion approach.

MATERIALS AND METHODS

Operational bioptic material of thyroid tumors
taken from 55 children and adolescents 8—17 years
old, operated in the Center of Surgical Endocrinol-
ogy, Chelyabinsk in 2000—2018, was reconsidered
and regraded taking into account WHO new classi-
fication (2017) [10]. The study included the analysis
of medical records.

Small pieces of tumor tissue was fixed in 10%
buffered formalin with the following preparation of
paraffin unites. Serial tissue sections were stained
with hematoxylin and eosine.

Morphometric investigation of tumors of the
follicular structure was performed with application
of licensed program of microobject image analysis
“VideoTesT-Morphologia 5.1” (VideoTesT, Russia).

For electronic microscopy the tumors were fixed
in 2% paraformaldehyde and 2.5% glutaric aldehyde
at cacodylate buffer (by Karnofsky scale) with 5%
sucrose and in 2% osmium tetroxide, then were con-
trasted with uranium acetate, and coated with resin.
Ultrathin sections as thick as 60 nm were contrast-
ed using Reynolds staining by uranyl acetate and
lead citrate. Preparations were investigated under
the scanning electronic microscope AURIGA FIB-
SEM workstation (Carl Zeiss & MT, Germany) with
STEM-detector at the zoom range of 1200-12 430.

Statistical treatment of the findings was done by
means of licensed applied program package STATIS-
TICA 6.0 (“StatSoft”, Inc.). Statistical significance of
differences of the compared quantitative attributes
was estimated by nonparametric statistics: Mann —
Whitney U-test was done. Qualitative signs were
compared with exact Fisher’s test calculation.

The study conduction was approved by the lo-
cal ethical committee.

RESULTS AND DISCUSSION

50 cases of follicular cell tumors were diag-
nosed among thyroid neoplasms. There were papil-
lary (72%) and follicular carcinomas (14%), follicu-
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JIMYUN CPaBHUBAEMbBIX KOJIMYECTBEHHBIX IPHU3HA-
KOB OIlEHMBaJiach METOJIOM HelapaMeTPHUYECKON
cTaTUCTUKU: TTpoBoausca U-tect ManHa — YUTHU.
KauecTBeHHbIE MTPU3HAKU CPABHUBAJIUCH C BBIUHC-
JIeHUeM TOYHOTro Kputepusa dumiepa.

[IpoBe/ieHye UCCae0BAaHUN 00OPEHO JIOKAIb-
HBIM OTHUYECKHM KOMHUTETOM.

PE3YJ/IBTATBI 1 OBCYXK/IEHUE

Cpeau HOBOOOpa30OBaHUU IIUTOBUTHOM Ke-
J1e3bl OBLJIO IMATHOCTUPOBAHO 50 cIy4aeB (oJIiu-
KYJISIPHO-KJIETOUHBIX omyxosied. OHU ObLIU TIpes-
CTaBJIEHBl MANWUISAPHOH (72 %) u posauKyIsap-
HOH KapumHOMOU (14 %), QOJINKYIAPHON aieHo-
Moii (8 %), HeMHBa3UBHOU (DOJIIMKYISAPHOHN OIIyXO0-
JIBIO € SAZ[paM¥ ManuJUIApHOro tuna (4 %), dostu-
KYJIIDHOU OIYXOJIBI0O HEOIPEIEJEHHOIO 3JI0OKade-
CTBEHHOTO noTeHnuasa (2 %). B 21 ciaydae 6b111 Be-
pudunupoBaHbl 0NyXoau GOJIUKYIAPHOTO CTpoe-
HUA [10]: PONIHUKYIAPHBIN BapUAHT MaTUJIISPHON
kapuuHomsl (@B 1K) — 7 HabaoneHui, GoauKy-
nspHast kapriuaoma (OK) — 7 Habmrogennit, Gosim-
KyJisipHas ageHoma (PA) — 4 HabJrO/IeHN s, HEMHBA-
3UBHAs QOJIINKYJIAPHASA OIIyX0JIb C IZ[PAMHU AN~
astpHoro tuna (H®O) — 2 unabaoaenus, Gpoaauky-
JISIpHAsI OIYXOJIb HEOIPE/IeJIEHHOTO 3JI0KAaYeCTBEH-
HOTO TIOTeHIaIa — 1 HabtroeHue (TabJr. 1).

Ha MomeHT omeparuu BO3pacT JeTed W TOA-
POCTKOB € KapIIUHOMAaMU ObLI MEHBIITNM, YEM Y I1a-
IIUEHTOB C I00pOKauYeCTBEHHBIMU HOBOOOPA30BaHHU-
MU QOJUIHKYJIAPHOTO cTpoenus. IIpu aTom craTu-
CTHUYECKH 3HAYNMBIX PAa3JINIUU B BO3PACTE U Pa3Me-
pax 1o6poKayeCTBEHHBIX U 3JI0KAYECTBEHHBIX HOBO-
06pa3oBaHUH B UCCJIE/TyeMOH IPYIIIE HE YCTaHOBJIE-
Ho. Kaprimaomsr (OB ITK u ®K) xapakTepu3oBanuch
HaJINYHEM COJIUTAPHOTO y3Ja (B €IUHUYHOM CJIy-
yae — MHOTO(OKYCHBIH POCT) C HHBA3WeH B KaICy-
1y (OKpy?»KaroIlyio TKaHb) U OTCyTCTBHEM MeTacTa-
3UpoBaHHUA. B kauecTBe KOoMOpOuHOrO 3a60sI€Ba-
nus npu ®B [TK u HOO 6bL1 arHOCTUPOBAH ay-
TOMMMYHHBIA THPEOUIUT B OTJIMYHE OT IIpeobraa-
HU HETOKCUYECKOTO y3710Bor0 306a mpu OK u DA.

KapuomeTrpuueckuii aHaIN3 [TOKA3aJ1, YTO MaK-
CUMaJIbHBIE 3HAYEHU S IJIONIA TN, IEPIMETpPA U pas-
MepoB Aep 6pta ipu OB [1K. Haumensblue moka-
3aTeJIU MepuMeTpa U pa3Mepa Aapa ObLIN YCTaHOB-
neunsl ipu QA. [Tpu sTOM mIIOIMA/Ih sA/iep npu oJi-
JIMKYJISIPHOM KapITHOME U a/IeHOMe He OT/INYasiach.
AHaynn3oMm, MpoBeICHHBIM HAMHU Ha HeOOJIBIIIOM YHC-
Jie HabJTI0/IEHUH, YCTAHOBJIEHO, UTO OITyXOJIH C S/Ipa-
My nanwuispaoro tuna (OB ITK, HOO) obnamatoT
cBOe0OpasreM KJIMHUKO-MOP(OJIOTUUECKUX ITPOSIB-
JeHu# (II0JIOBOE COOTHOIIIEHHE ITaIlHeHTOB, COYeTa-
HUe C ayTOMMMYHHBIM THPEOUJUTOM, YKPyIIHEHUE

lar adenoma (8%), noninvasive follicular thyroid
neoplasm with nuclei of papillary type (4%), follicu-
lar thyroid tumor of uncertain malignant potential
(2%). Tumors of follicular structure were verified in
21 cases [10]: follicular variant of papillary cancer
(FV PC) — 7 cases, follicular cancer (FC) — 7 cases,
follicular adenoma (FA) — 4 cases, noninvasive fol-
licular thyroid neoplasm with nuclei of papillary
type (NFT) — 2 cases, follicular thyroid tumor of
uncertain malignant potential — 1 case (Table 1).
At the date of the surgery children and adoles-
cents with carcinomas were younger than the af-
fected children with benign neoplasm of follicular
structure. At the same time statistical significant
differences in the age, and benign and malignant
neoplasm size were not observed in the studied
group. Carcinomas (FV PC, NFT) were character-
ized by the presence of solitary node (in the single
case — multifocal growth) with the invasion into the
capsule (surrounding the tissue) and the absence of
metastasis. Autoimmune thyroiditis was diagnosed
as a comorbid disease in FV PC and NFT unlike the
prevalence of nontoxic nodular goiter in FC and FA.
Karyometric analysis revealed that maxima of
area, perimeter and nucleus size were in FV PC. The
smallest values of perimeter and nucleus size were
established in FA. At that, nucleus area differed in
neither follicular carcinoma nor follicular adeno-
ma. While analyzing the small number of cases we
determined that neoplasms with nuclei of papillary
type (FV PC, NFT) possess the peculiarity of clini-
comorphological manifestations (patients’ sexual
ratio, combination with autoimmune thyroiditis,
nucleus enlargement). Low NFT incidence in our
study is commensurable with the results of revision
of thyroid neoplasms in the pediatric age performed
in healthcare centers in Europe and USA [15].
While investigating under the electron micros-
copy FV PC cells were characterized by the loss of
intercellular contacts and desmosomes, the absence
of polarity and microvilli in the apical area. The
nuclei looked large with condensed heterochroma-
tin along the edges of karyolemma, more often the
nucleus was single, at times the denuclearized cells
were revealed. Nucleocytoplasmic invaginations
were identified in certain tumor cells (Fig. 1, A).
Cytoplasm was poor, vacuolated with the reduction
of granular endoplasmic reticulum and poorly de-
veloped laminar complex (Fig. 1, B). Such changes
point to the high proliferative activity as well as the
loss of specific ultrastructural signs of the neuro-
endocrinal cells. The signs of destruction with the
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Tab6uuna 1. XapakTepUCTUKA OIyXOJIeN IITUTOBUTHOU KeJIe3bI (POJITUKYJIAPHOTO CTPOEHUSA Y JIETEN U IOPOCTKOB
Table 1. Characteristics of thyroid tumors of follicular structure in children and adolescents

. OBIIK (n = DK (n = DA (n= H®O (n=2
ITokasatespb / Indicator FV PC (1(1 _ 75) FC ((n _ 77)) FA ((n _ 2)) NFT (51 _ 2))
Bospacr, et / Age, years 14.1+ 0.9 14.1+ 0.8 16.5 £ 0.5 16.0 + 1.0
ITon, x : M / Gender, F: M 1.3:1 6:1 4:0 1:1
Pazmepsl onmyxosu, Mm 16.42 + 3.7 19.0 £ 3.3 17.8 £ 5.1 20.0t5
Tumor size, mm
VHKaICyINPOBAHHBIA POCT, abC. 6 6 4 2
Encapsulated growth, abs.
MynbTrdOoKaIbHBIN POCT, abc. 1 — — —
Multifocal growth, abs.
NHQuIBTpUpyOIMUi pocT, abc. 7 IITupoko MHBA3UBHBIA — 6 — —
Infiltrating growth, abs. Widely invasive — 6
Cragus pTNM, a6c¢. / pTNM stage, abs.:

T1 4 3 — —

T2 3 4 — —

NoMo 7 7 — _
AyTOMMMYHHBIA THPEOU/IUT, a0C. 3 - — 1
Autoimmune thyroiditis, abs.

Heroxcuueckuii y3/10Boii 306, abc. 1 - — —
Nontoxic nodular goiter, abs.

OucddysHblil TOKCHYecKui 300, adc. 1 3 1 —

Diffuse toxic goiter, abs.

IInomans aaep, MKM 59.9 £ 0.6* 28.0 + 1.0* 22,5+ 0.5 30.7 £ 0.6*
Nucleus area, um

Ilepumertp sAzep, MKM 26.0 + 0.3% 18.0 + 0.3% 15.3 £ 0.3% 21.4 + 0.4%
Nucleus perimeter, pm

CpenHuii pazmMep fA71ep, MKM 6.7 £ 0.07* 5.0 £ 0.09% 4.6 £ 0.1% 6.0 £ 0.1%

Nucleus average size, pm

* CTaTUCTUYECKA A 3HAYMMOCTD PA3JINYHil 10 CPABHEHUIO C [IPEBIAY UMY TPYIIAMU P < 0.00.
Statistical significance of difference in comparison with the previous groups p < 0.00.

sep). Hesbicokast wactota H®O B HalieM uccieno-
BaHHUU COIOCTABHUMAa C Pe3yJbTaTaMH IepecMOTPOB
OIyXOJIEU MITUTOBHUIHOU KeJIe3bl Y JIETeH, IPOBeEH-
HBIX B MEIUITUHCKUX IleHTpax Espomsr u CIIA [15].
IIp1 37IEKTPOHHO-MHUKPOCKOITUUECKOM HCCJIe-
noBanun kiaetku OB [TK xapakTepusoBaiuch yTpa-
TOU MEXKKJIETOUHBIX KOHTAKTOB U JIECMOCOM, OTCYT-
CTBHUEM IOJISIPHOCTH U MUKPOBOPCHUHOK B aITUKaJIb-
HOH ob6siactu. fIpa BBITJIAAETN KPYITHBIMH, C KOH-
JIEHCUPOBAHHBIM IO KpPasM KapHOJEMMBI TeTEPOX-
POMAaTHHOM, SI/IPBIIITKO Yalle eITHHUIHOE, MHOT/1a 00-
HapY?KUBaJIUCh O€3bsA/IepHBIE KJIETKU. B HEKOTOPBIX
KJIETKaX OIYXOJH HAeHTUDHUIIMPOBAHBI SIIEPHO-
UTOIIa3MaTHYeCKre HWHBaruHamuu (puc. 1, A).
[MuTonasma CKyZHasi, BaKyOJIM3UPOBAaHHAsA, C pe-
JIYKIIUEeH TPpaHyJIsIPHOU DHOTIIa3MAaTUYECKOU CeTH
U ¢nabo pasBUTHIM IJIACTUHYATHIM KOMILJIEKCOM
(puc. 1, B). IlomoOHbBIE M3MEHEHUS YKA3bIBAIOT HA
BBICOKYIO TIPOJTU(EPATUBHYI0 aKTHUBHOCTH, a TaK-
JKe Ha yTpary CIenudUUYecKux YJIbTPACTPYKTYP-
HBIX IPU3HAKOB HEMPOIH/IOKPUHHBIX KJIETOK. [Tpu-
3HAKU JECTPYKIUU C pa3pylleHueM BHEKJIETOUHO-
0 MaTPHUKCA, IMOSBJIEHUEM KJIETOK C TUKHOTUYIHBI-

desintegration of extracellular matrix, the appear-
ance of cells with pycnotic nuclei, sharp cytoplasm
vacuolization and the appearance of mitochondria
with cleared matrix were revealed rather often at
the sites of the capillary wall invasion by tumor
cells (Fig. 1, C). Much seldom cells of another type
were met in the samples of papillary carcinoma:
cell of smaller size, the nucleus was presented with
euchromatin with the plenty of free ribosomes, mi-
tochondria and the presence of secretory vacuoles
(Fig. 1, D). Cellular pull heterogeneity in papillary
carcinomas is explained in terms of differentiation
rate and functional activity of tumor cells [16].
Ultrastructural polymorphism was also inher-
ent in NFT cells with nuclei of papillary type. At
the same time the communication between cells as
chinked contacts in the basal part and desmosomes
in the apical area were preserved, cell polarity was
not broken; microvilli were directed to follicular
cavity (Fig. 2, A). Nuclei were large, polymorphous
and atypical with dispersed euchromatin (Fig. 2, B).
There was well-developed laminar complex in cy-
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Puc. 1. YIbTpacTpyKTypHas XapaKTEPHUCTHUKA MAaWUIIPHOTO PaKa IUTOBUHOU KeJIe3bl:
A — sAnpa ¢ MHBarWHAIMSIMU, TETEPOXPOMATHHOM, KOH/IEHCHPOBAHHBIM T10]] KADHOJIEMMO# 1 B AAPBIIIKaX (x7786);
B — KJIETKH C IIOTepel IOJISIPHOCTH, MUKPOBOPCHHOK, BAKYOIM3al[ieil UTOIIa3Mbl (X5190);
C — BpacraHue OITyX0JIEBOH KJIETKH B CTEHKY Kanmmwuisipa (x9860); D — kieTku pa3Hoii crenieHu fuddepeHInpoBKH,
dopmupyromue GoLHKy1 (x3000)
Fig. 1. Ultrastructural characteristics of thyroid papillary cancer:
A — nuclei with invaginations, heterochromatin condensed under karyolemma and in nucleoli (x77786);
B — cells with loss of polarity, microvilli, cytoplasmic vacuolization (x5190); C — growing of tumor cells into the
capillary wall (x9860); D — cells of different differentiation rate forming the follicle (x3000)

MU S7IpaMU, pe3KOH BaKyomM3aryuei UTonIa3Mbl 1
MOSIBJIEHUEM MHUTOXOHPHUH C IPOCBETIEHHBIM Ma-
TPUKCOM OOHApy»KUBAJIUCh JIOCTATOYHO YaCTO B Me-
CTaX WHBA3UM CTEHOK KAIUJIJISIPOB OIyXOJIEBHIMU
kJyeTkamu (puc. 1, C). HamHoro peske B o6pasmax ma-
MUJIIPHOM KapIIMHOMBI BCTPEUYAINCh KJIETKU JIPY-
roro THIA: MEHBIIIETO pa3Mepa, AP0 MpeACTaBie-
HO 3YXPOMAaTHUHOM, ¢ 0OMJIeM CBOOOHBIX prubOCOM,
MHUTOXOHZPUU U HAJIMIHEM CEKPETOPHBIX BaKyOJIeH
(puc. 1, D). TeTeporeHHOCTH KJIETOYHOTO ITyJia B Ma-
NUJUJIPHBIX KApIMHOMAX OOBACHSAETCA CTEIEHBIO
nuddepeHUPOBKY U GYHKITMOHAJIBHOH aKTUBHO-
CTH OIyXOJIEBBIX KJIETOK [16].

YABTpacTPYKTYPHBIN MOIUMOPGU3M OBLI IIPH-
cy1 Takke kietrkam HOO c aapaMy nanuisspHoO-
ro tumna. [Ipu 3TOM KOMMYHHUKAIIUA MEXK/Ty KJIeTKa-

toplasm, endoplasmic reticulum was filled up with
flaky contents, there were a lot of electronic-dense
vesicles (Fig. 2, C, D). Such ultrastructural signs are
the evidence of the conservation of organospecific-
ity of tumor cells. Meanwhile, NFT thyrocytes with
nuclei of papillary type distinguished by a larger
nucleus, reduction and the shortening of micro-
villi, the increase number of mitochondria and the
amount decrease of laminar complex as compared
to the unaltered thyroid gland.

CONCLUSION

Thyroid neoplasms of follicular structure in
children and adolescents are characterized by en-
capsulated growth of the singular node, frequent
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Puc. 2. YIbTpacTpyKTypHast XapaKTEPUCTHKA HEMHBA3UBHOU (DOJLTUKYJIAPHOMN OITyXOJIU IITUTOBH/THOU
sKeJIe3bl ¢ A/[paMuy NaluIAPHOro TUIIA:
A — coxpanenue opraHocrenudUIHOCTH B OIYXOJIEBBIX KIETKaX (x4820); B — yKpyIHEHHBIE A/Ipa ¢ 3yXPOMATHHOM,
B UTOIUIA3Me MHOTO MUTOXOHZPHH, PA3BUTA SHZOIIA3MATHIECKAs CeTh (x7540); C — BHYTpUs/IepHble UHBATMHALUY U s/{ePHbIE
UTOIUIa3MaTHYecKre BKIoueHns (x8280); D — o6rine 91eKTPOHHO-IIOTHBIX IPaHyJl, GUIaMEHTOB,
COXpaHEHUe IIEIEBU/HBIX KOHTAKTOB U JIECMOCOM MEK/LY KIIETKaMU OILyXOJIH (X12 430)
Fig. 2. Ultrastructural characteristics of noninvasive follicular thyroid neoplasm with nuclei of papillary type:
A — conservation of organospecificity in tumor cells (x4820); B — enlarged nuclei with euchromatin, plenty
of mitochondria in cytoplasm, developed endoplasmic reticulum (x7540); C — intranuclear invaginations and nuclear cytoplasmic
inclusions (x8280); D — plenty of electron-dense granules, conservation of filaments, chunked contact
and desmosomes between tumor cells (x12 430)

MH B BH/IE II[eJIEBU/THBIX KOHTAKTOB B 6a3aJIbHOH Ua-
CTU U JIeCMOCOM B allMKaJIbHON 30HE COXPaHAJIACh,
MIOJIAPHOCTD KJIETOK He HapylleHa, MUKPOBOPCUHKH
oOpalieHsl B 10JI0CTh GOJTHKYJIOB (puc. 2, A). fAnpa
KpYyIIHbIEe, TOJIUMODPGHBIE U aTUTUYHBIE, C AUCTIePrU-
POBaHHBIM 3yxpoMaTuHOM (puc. 2, B). B nuromias-
Me XOpOIIO Pa3BUTHIN IJIACTUHYATHIM KOMILJIEKC,
SHOIIa3MaTHYeCKas CeTh 3aIlOJIHEHA XJIONbEBU/-
HBIM COZEPXKHMBIM, MHOIO 3JI€EKTPOHHO-IIJIOTHBIX
Be3uky (puc. 2, C, D). Takue yapTpacTpyKTypHBIE
MIPU3HAKH CBUETEIbCTBYIOT O COXpPaHEHUU OPraHo-
cnenu@UIHOCTH OIIyXOJIEBBIX KJIETOK. BMecTe ¢ TeM
tupeonuTel HOO ¢ AgpaMy nanujIgpHOTO THUIIA
OTJINYaJINCh O0Jlee KPYIHBIM AAPOM, PeLyKIIueH u
YKOPOYE€HHEM MUKDPOBOPCHHOK, YBEJIMYEHHUEM UHC-

combination with comorbid pathology, and carcino-
mas are defined with the absence of metastasis. The
conducted study gives the evidence of low noninva-
sive follicular thyroid neoplasm with nuclei of pap-
illary type rate in children and adolescents — 4% of
cases. Peculiarities of benign and malignant neo-
plasms with nuclei papillary type are: smoothing of
sexual differences, frequently combined with auto-
immune diseases of the thyroid gland, the increase
of karyometric parameters as compared with fol-
licular adenomas and carcinomas. Ultrastructural
analysis showed that tumor cells with nuclei of pap-
illary type (FV PC, NFT) distinguish themselves by
the pronounced polymorphism. At the same time,
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Jla MUTOXOHJPUHA U CHHKEHHEM oO0beMa IJIaCTUH-
YaToro KOMILIEKCa [0 CPaBHEHHUIO ¢ HEM3MEHEHHOH
IIIATOBUTHOI KEeJIe301.

OmyXxo/1 IUTOBUTHOM 2KeJIe3bl (POJITTHKYISAP-
HOTO CTPOEHUs y JIeTed U MOJPOCTKOB XapaKTepPHU-
3YIOTCSI UHKATCYJIMPOBAHHBIM POCTOM €IMHUYHO-
ro y3Jia, YaCThIM COYETAaHWEM C KOMOPOHIHOH Ima-
TOJIOTHEH, a KapIMHOMBI — OTCYTCTBUEM MeTacTa-
30B. IIpoBezieHHOE HCCIEIOBAHUE CBU/IETEIHCTBYET
0 HEBBICOKOH YACTOTE Y JIETEH U MOJIPOCTKOB HEMH-
Ba3UBHOM (POJUTHUKYJISAPHON OMYXOJIH C AAPAMU IIa-
MUIJISIPHOTO TUTIA — 4 % cirydaeB. OcoOOEHHOCTIMU
JTOOpOKAYeCTBEHHBIX U 3JIOKAYECTBEHHBIX OITyXOJIEH
¢ sI/[paM¥ MAMUJUISIPHOTO THUIIA SABJISIOTCS: CIJIAYKHU-
BaHUE TOJIOBBIX PA3JIMYUN, YACTOE COUETAHUE C ay-
TOMMMYHHBIMH 3a00JIEBAHUSIMU IIIUTOBUTHOU JKe-
JIe3bl, yBeJTUUeHEe KADUOMETPHUYECKUX TAPAMETPOB
[0 CPABHEHUIO C (POJTUKYIAPHBIMU a/IeHOMaMH U
KapIUHOMaMHU. YIBTPACTPYKTYPHBIN aHAJIN3 IIOKa-
3aJI, YTO KJIETKU OIyXOJIeH C si[paMH HaIUJIIsp-
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