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peny mMaTOAOTHMYECKUX CTPYKTYP, BbIIBASIEMBIX B y3AaX HMIUTOBUAHOM keaes3b! (II2K) rmpu yab-

TPa3BYKOBOM HccaenoBaHuu (Y3U), MakpoKaabIM(UKATHI IBASIOTCH OIHHMH M3 Hauboaee

4acCTbIX.

Henp mnccnemopanmsa. OIpeneAnuTh AHATHOCTHYECKOE U IIPOTHOCTHYECKOE 3HAdYeHHe pas-

AWYHBIX BHUOB MAaKpPOKAaABIIH(IUKAIIMH OYarOBBIX 00pa3oBaHUil, BHIIBAIEMBIX IIPH YABTPA-
3BYKOBOM HCCAE€IOBaHUH HIUTOBHIHOMN KEAE3BI.

Matepuasnsr 1 MeTonsl. [IpoBeqeHO peTpPOCHEeKTUBHOE H3ydeHHe naHHbIX Y3U y 234 mamueH-
TOB C Y3AOBBIMH OOpa30BAHUSIMH LIUTOBHIHON >KeAe3bl, HMEIOIIUMH NPHU3HAKH MaKpOKaABIIU(UKA-
muu. M3 o0lIIero 4yucaa orepUpOBaHHBIX MMAIMEHTOB OBIAM OTOOpaHbl 234 malleHTa C BEPU(PHUIIUPO-
BaHHBIM [ATOMOP(OAOTHYECKHUM AHarHo3oM. 1o maHHBIM MOP(OAOTHYECKOI'0 HCCAEHOBAHUS I00PO-
KadeCTBEHHbIE HEOIIYXOAEBBIe 3a00A€BAHUS IIMUTOBUIHOMN Keae3bl (1-g rpymma) ObIAM yCTAHOBAEHBI B
177 cayuaax (75,6%), oIlyXoAu INIUTOBHUIHOM KeAe3bl (2-g rpymnmna) — B 57 caydaax (24,4%). Y Bcex na-
ueHTOB ITpu Y3U 1 Mop¢OAOTHYECKOM HCCA€LOBAHUH B y3AaX IIIUTOBUIHON KeAe3bl OBIAU BBIIBACHBI
MaKpOKaABIIU(PHUKATEl Pa3ANYHOTO CTpoeHud. I[IpoBeneHa rpaganusd y3A0B IIIHUTOBUIHOM JKEA€3bl IO
BUJaM U CTPOEHHUIO MaKpPOKaAbIIM(PHUKATOB, HAIlpaBA€HHAd Ha OIpPEeeA€HHE IIPOTHOCTHYECKOIO 3Ha-
YeHUs YABTPaA3BYKOBOIO IIpU3HaKa.

Pesysnbprarter u o0cy:xnenue. VccaeqoBaHue IIoKasaao, YTO YABTPA3BYKOBOM MPHU3HAK «MAaKpO-
KaAbIIU(PUKATED UMEEeT HEeCTAaOMABHBIH HEPAHXKHUPOBAHHBIH YPOBEHb OJOCTOBEPHOCTH IIPU PA3ANYHBIX
BapHaHTaxX KaAbIIM(PUKAIIUU Y3A0B ITUTOBUIHON KEA€3bl C PA3ANYHBIM MOP(OAOTHYECKUM CTPOEHU-
eM. OTcyTCcTBHE €QUHON CHUCTEMaTH3allNi MaKpPOKaABITU(PHUKATOB Y3A0B IITUTOBUIHON KeAe3bl BHOCHUT
OUCCOHAHC B OLEHKY CIIEIIMAANCTAMH YABTPA3BYKOBBIX H300paskeHUI Y3AOB MIUTOBHUIHOM ZKEAE3BI.
[TOCKOABKY HpPH AUATHOCTHUKE AOOPOKAYECTBEHHBIX HEOIIYXOAEBBIX V3AOB IIUTOBUIHOM 3KEAE3bl YADL-
TPa3BYKOBbIE KPUTEPHUH BOAATHUABHBI, a KaAbIIM(PUKAIIUS SIBASIETCS OLHUM M3 KAIOUEBBIX CKPHUIITOPOB,
TO GOABIIHMHCTBO OJOOPOKAYECTBEHHBIX Y3A0B C MAKPOKAABIIU(PHUKATAMHU IIOTEHIIHAABHO paccMaTpUBa-
IOTCS KakK OIyXoAHu. [Ipu cpaBHUTEeABHOU olleHKe Y3U mobGpokauecTBEeHHBIX 00pa3oBaHUil U OmmyXoaei
HIUTOBHUIOHOM 3KeAe3bl YCTAHOBAEHO, YTO YABTPA3BYKOBOM ITPH3HAK «MaKpPOKaABIIM(PUKATBED» HEABb3S
OLIEHUBATh KaK MapKep paka HIUTOBHUIHOM >KeAe3bl, OH SBASETCH IIPOTHOCTUYECKU 3aBUCHMBIM OT
BUIA KaABITU(UKAITUH.

3akmouenue. YABTPA3BYKOBOM MPU3HAK «MaKPOKAABLIIU(UKATED, BEIABAIEMBIH IIPHU 06CAEIO-
BaHUU NAIMEHTOB C Y3AOBBIMH O0pa30BaHUSAMHU IIIUTOBUIHOM >KeAe3bl, HEOAHO3HAYEH II0 3HAYEHUIO.
OH obaamaeT pa3AWMYHBIM AHATHOCTHYECKHUM BECOM IIPH Pa3AWYHBIX BHIAX [IaTOAOTHH. Bmecrte ¢ TewMm,
OH B OOABIIMHCTBE CAy4YaeB TpaKTyeTcd crenuasucramMu Y3U ogHO3HAYHO HETATHBHO C KPEHOM B I'H-
epOUATHOCTUKY C aKIIeHTOM Ha OHKOIIATOAOTHI0. HeobxXomymmo paHKHpPOBaTh MaKpOKaABITH(PHUKATHI
10 UX CTPOEHHI0, YTOOBI CHH3UTH BEPOSTHOCTEH UX HETaTHBHBIX OII€HOK, IIOCKOABKY YaCcTOTa UX BBISIB-
A€HUY B NOOPOKAYECTBEHHBIX y3AaX BBIIIE, Y€M B OILyXOASX IIMUTOBHIHOH KEA€3bl.
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t ultrasound examination macrocalcifications are the most common among the pathologi-
cal structures detected in the nodes of the thyroid gland.

Purpose. To determine the diagnostic and prognostic significance of various macrocalcifi-
cation types of focal masses detected by thyroid gland ultrasound examination.

Materials and methods. A retrospective study of ultrasound data was conducted in 234 pa-
tients with thyroid nodules showing signs of macrocalcification. 234 patients with verified pathomor-
phological diagnosis were selected from the total number of operated patients. According to morpho-
logical examination, benign non-cancerous thyroid diseases (group 1) were detected in 177 cases
(75,6%), thyroid tumors (group 2) — in 57 cases (24,4%). In all patients, ultrasound and morphologi-
cal examination revealed macrocalcifications of various structures in the thyroid nodules. The thy-
roid nodules were graded according to the types and structure of macrocalcifications aimed at de-
termining the prognostic value of the ultrasound feature.

Results and discussion. The study showed that the ultrasound sign “macrocalcifications” has
an unstable, unranked level of confidence in different variants thyroid nodules calcification with dif-
ferent morphological structures. The lack of a unified systematization of macrocalcifications of thy-
roid nodules introduces dissonance in the assessment of ultrasound images of thyroid nodules by
specialists. Since ultrasound criteria are volatile in the diagnosis of benign non-cancerous thyroid
nodules and calcification is one of the key factors, most benign nodules with macrocalcifications are
potentially considered to be as tumors. Ultrasound comparative assessment of benign masses and
tumors in the thyroid gland has revealed that the ultrasound sign of “macrocalcifications” cannot be
evaluated as a marker of thyroid cancer, it is prognostically dependent on the type of calcification.

Conclusion. The ultrasound sign of “macrocalcification” detected during the examination of
patients with nodular masses of the thyroid gland is ambiguous in its significance. It has a different
diagnostic weight for different types of pathology. At the same time, in most cases, this is interpreted
by ultrasound specialists unambiguously negatively with a bias towards overdiagnosis with an em-
phasis on oncopathology. It is necessary to rank macrocalcifications according to their structure
which reduces the probability of their negative assessments, since the frequency of their detection in
benign thyroid nodules is higher than in thyroid tumors.
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Peny IIaTOAOTHYECKHX CTPYKTYP, BBI-

ABAEMBIX B y3AaX LIUTOBUIOHOHN Ke-

Aesbl Ipu Y3, MakpoKaAbIIU(UKATEI

SABAFIOTCS ONHHUMHU H3 Hauboaee dYa-

CTBIX [1]. CoBpeMeHHBIE ¥3-
amraparhl, UMEIOIIUe Pa3AUYHbIE OIIIUH BH3Y-
aAM3alliy AT BO3MOXKHOCTE Ha JI0OIepallv-
OHHOM JTalle IIPOBOAUTH IIPEeIBaAPUTEABHYIO [IH-
aTHOCTHKY YV3AOB IIUTOBHIHOMN 3KeAe3bl, UCXOMs
U3 BEPOSTHOM KaABIIU(PUKAIIUH Y3A0B PaA3AWU-
HOro Mopdoaorudeckoro crpoenud [2, 3]. B or-
AVWYHE OT COAHWJHBIX (KEAE3HCTBIX) Y3AOB IITUTO-
BHUHOM JKeAe3bl, B [AUArHOCTHUKE KOTOPBIX pe-
3yYABTAQTBI IIUTOAOTHYECKOI'0 HCCAELOBAHUSA SIB-
ASIIOTCH  OIIPENEAdIONINME, B y3AaxX ¢ mpeobaa-
OaHUEM  KaAbIIHU(UIIMPOBAHHBIX  CTPYKTYP
Ooablliee 3HauYeHUe Hpuobperaer Y3U, mo3Bo-
ASIOIlee HAWTH HE TOABKO YYacCTKH y3Aa, CBO-
OomHBIE OT KaAbBIU(MUKATOB, HO U OIIPEIEASIO-
mmiee HeOOXOMMMOCTb OHMOIICHH TaKHUX Y3A0B [4].
OdpunimasbHasg KaacCUPUKAIINA MaKPOKaAABITH-
¢UKaTOB y3A0B IIIUTOBHIHOU 3KEAE3bl OTCYT-
CTBYeT, HECMOTPsI Ha OOABIIIOE YHUCAO ITyOAmKa-
ITUH, ITOCBAINIEHHBIX 3TOM Teme [5, 6]. BmecTe ¢
TE€M y CHEIHAaAHUCTOB Y3-IUarHOCTHUKU CHOPMHU-
POBAAUCE OIIPEAEACHHBIE TO3UIIHU OTHOCHTEAB-
HO IEHTPAaABHBIX, ITePUPEPUIECKUX U CMEIIaH-
HBIX MaKpPOKAaABIIU(PHUKATOB, UX 3HAYEHUH U II0-
TEeHIIHaAa 3AOKadeCTBEHHOCTH [7]. BoabminH-
CTBO HAYYHBIX HCCACIOBAHUM, KAaCAOIIUXCS
MaKpOKaABIIU(PHUKATOB, HABASIIOTCS AaHAAU30M
peTpocneKTuBHOro Marepuaaa [8, 9]. IIpocrek-
TUBHBIE HCCAEIOBAHUS, MOCBAIIEHHBIE MaKpO-
KaAbIIU(PUKATAM y3A0B IIHUTOBUIHOMN 3IKEAE3BI,
OTCYTCTBYIOT. MOKHO YBEPEHHO CKa3aTb, YTO
MHEHUS CIIEIIUAANCTOB HEOAHO3HAYHBI, YTO
SIBUAOCH CTHMYAOM OAd 3TOM paboThl, HAIIpaB-
ACHHOH Ha TOAyYE€HHE OOBEKTHUBHBIX [IAHHBIX
[10].

Ilens nccnengosanus.

OnpeneAuTs OUATHOCTHYECKOE W IIPOTHO-
CTUYECKOE 3HadYeHHE PAa3AWYHBIX BapPHUaAHTOB
MaKpPOKaABITU(PHUKAIIUH O4YaTOBBIX 00pa30BaHUM
LIUTOBUOHON IKEAE3bl, BBIIBASIEMBIX IIPU YAb-
TPa3BYKOBOM HCCACIOBAHHU.

Marepuansl u MeTOIBI.

HccaemoBaHue  HEpPaHAOMHU3UPOBAHHOE,
OTKpPBITOE, KOTOpTHOe. MccaemoBaHMe 3aKAOYA-
AOCH B PETPOCIIEKTHUBHOI OIIEHKE pPEe3yABTATOB
obcaemoBanusa (Y3U opranHoB 1uren) 234 maiiu-
€HTOB C 0YaroBbIMH OOpPa30BAHUSIMH IITUTOBH/I-
HOM JKeAe3bl, KOTOPBIM OBIAM BBITIOAHEHBI OIle-
paumu. Ha ocHoBaHuu aHaau3a OBIAU OTMEYEHbI
OCOOGEHHOCTH MAaKpPOKAABIIU(PUKATOB IIPU pas-
AWYHBIX  [TATOMOP(OAOTHYECKHX IIPOIIECCax.
Kpurepuem oTGopa B mccAeqoBaHUE OBIAO BBI-
aBAeHUe nIpu Y3U B y3aax HIUTOBUAHOM KEAE€3bI
TUIIEPIXOTEHHBIX CTPYKTYP B IIapeHXHUMe U
KaIllCyAe y3Aa IIMUTOBUIHOM JKeAe3bl pasMepoM
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b6oaee 2 MM, IMEIOIINX aKyCTHYECKYIO T€Hb.

CoraacHo 3amadaM HCCAENOBaHULA C yue-
TOM KpUTEpPHEB BKAIYEHHS OBIAM OTOOpAaHBI
234 xamHH4Yeckux caydadg (17,44% ot obuiero
YHCAA OIIEPHUPOBAHHEBIX OOABHBIX) C IIPOTOKOAOM
Y3U, BKAIOYABIINM B cebsa OIIMCaHHE OCHOBHBIX
VABTPa3BYKOBBIX IIPU3HAKOB, VYWUTbIBA€MbIX
EU-TIRADS [11]. [Ilo gaHHBIM IATOMOP(OAOTH-
YEeCKOTO HCCAeNOBaHUSA O00poOKadecTBEHHBIE
HEOIIyXOA€BbIe 3a00AeBaHUs ObIAM YCTAHOBAEHBI
B 177 cayuagax (75,64%), a OIyxXOAM IIUTOBUII-
HOM >KeAe3bl, B OCHOBHOM NaIIMAASIPHBIN pak — B
57 cayuaax (24,36%). Bospacr namueHToB 1-#
rpynnsl 66IA OoT 19 mo 77 aAeT (cpemHuil Bo3pact
- 58,1%£13,4 roma). Bo 2-# rpymnme Bo3pacT na-
IIUEHTOB ObIA OT 27 110 72 AeT (CpenHUil Bo3pact
cocraBua 53,4+9,3 roma). B 1 u 2 rpynmnax mna-
IIUEHTOB IIpeobAalary KEHIIUHBIL: 1-g rpymnmna —
156 (88,14%), 2-a rpynna — 52 (91,23%).

Ilepen omepanueil BceM IalUeHTaM IIPO-
BoauAaoCh Y3U opraHoB IlleM Ha anmnaparax
Aplio XG (Toshiba, dmonusa) u Sono Scape c
ITUPOKOIIOAOCHBIM AWHEWHBIM [JaTYUKOM CKa-
HUPOBaHUSA C AuarnasoHoM dactoT 7-14 MIir.
Y3U BBINIOAHSAW IIO IIPOTOKOAY MYyABTHUIIapa-
MeTpudeckoro Y3U, KoTopoe BKAKOYAAO B cebd
B-pexuwm, LK, 3/, a npu HEOOXOAUMOCTH CO-
Ho3AacTorpacguno. BrigBAeHHBIE IPH BBIIOAHE-
HUHU HCCAENOBAHUS VABTPA3BYKOBBIE [IaHHBbIE
BHOCHUAUCH B IIPOTOKOA C rpaganueit nmo EU-
TIRADS. [JanHHble MaKpOKaAbIIU(PHUKATOB (PUK-
CHUPOBAaAUCH B BUE (POTO B HECKOABKHUX IIPOEK-
IUsaX. BbIgBA€HHbIE MaKpPOKaABIIM(PHUKATHI CH-
CTEMaTH3UPOBAAU COTAACHO KAaCCH(PUKAITUU
(puc. 1), KoTopas Oblaa CreHepHpoBaHa Ha OC-
HOBaHUM AUTEPATYPHBIX MAHHBIX U IIOCAYZKHAQ
MaTpuleii uccaemoBaHud. [Jauuwsie Y3U corro-
CTaBASIAICH C Pe3yAbTaTaMHU MOP(OAOTHYIECKOTO
uccaenoBaHUA ITperiaparta. [Ipu nmaTomopdoao-
THUYECKOM HCCAE€NOBAaHUM IIOATBEPIKAEHUE MaK-
POKaABIIM(PUKAIIUY OCHOBBIBAAOCH HA HAAWYUU
KaAbBIIU(PUITUPOBAHHBIX CTPYKTYP B KaIlCyA€ H
IIapeHXUMe y3A0B IIUTOBUIHOHN IKEAe3bl, KOTO-
pble TpeboOBaAM AEKaABLIMHAIIMU Ha ATalle I0J-
rOTOBKHU ITperrapaToB. [lo mrToram comocraBae-
HUY AaHHBIX Y3W U MOpPdOoAOTHH OLIEHUBaAUCH
BapHaHThl MaKPOKAABITU(PUKATOB IIPU PaA3AHU-
HBIX ITATOAOTHYECKHUX IIPOIIECCax.

KoanyecTBeHHbIE MaHHBIE, TOMINHIIOIII-
ecsl HOPMAaABHOMY PacCIIPELEACHUIO, PaCCYHTBI-
BaAW [0 CTaHAAPTHBIM HoKazareaaM. [ag cra-
THUCTHYECKOH [JOCTOBEPHOCTH PE3YyABTATOB WC-
noAb30Basu Kputepuii CreromeHTa. Maremaru-
Jeckas o0paboTKa AaHHBIX MPOBOAUAACEH C HC-
IIOAB30BaHUEM IIPOIPaMMHBIX IakeToB Stat Soft
STATISTICA 10.0 u Microsoft Office Excel
2016.

Pe3ynapraTs.

CoraacHoO 3aadaM HCCAEIOBAHUS C yue
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Puc. 1 (Fig. 1)

Puc.1. Cxema.

Fig. 1. Scheme.

KAaCCI/I(bI/IKaLU/IH MaKpOKaABLH/ICbI/IKaTOB y3A0B IIUTOBUIHOMN KEAE3bI.

Classification of macrocalcifications of thyroid nodules.

TOM KpPUTEPUEB BKAIOUYEHUS OBIAM OTOOpPaHBI
234 KAWHHYECKHX cAy4dad (25,56% ot uncaa
1342 omepHpoBaHHBIX OOABHBIX C Pa3AUYHOH
natoaoruedt 1I1XK). IIpu mccaemoBaHUM YCTAHOB-
A€HO, YTO y3A0Basl IIATOAOTHS IITUTOBHUIHOMN Ke-
A€3Bbl, HYXKOAIOIAsCsd B XUPYPTUUYECKOM A€Ue-
HHUU 4allle BbIIBASIIOTCS V XKEHIUH. TakxKe Io-
TBEPKIAEHO, YTO YacToTa 0oOpa30BaHUSA Y3A0B
OIMTOBUOHOM XKeae3bl HapacTaeT C BO3pacToM,
YTO B 3HAYUTEABHOH CTENEeHHU CBS3aHO C U3Me-
HEHUEeM T'OPMOHAABHOTO cTaryca. AHAAU3 BAUL-
HHUSI yKa3aHHBLIX ITapaMeTpoB Ha (opMupoBa-
HHE KOHKPETHBIX BUIOB MaKpPOKaABIIM(PUKATOB
B y3AaxX HIUTOBUIHOM 3KeAe3bl He II03BOAWA BbI-
SBUTH 3aKOHOMEpPHOCTH. Takzke uccaeqoBaHUE
IOKa3aA0, YTO CTPYKTypa MaKpOKaAbITU(UKA-
TOB HeE OIIPENIeASeTCsT UX AOKaAmu3alueidl B y3ae
U AoOKaAmzaled caMHX y3A0B B HIMTOBUIHOMU
JxKenese.

BMmecTe ¢ TeM Ha OCHOBaHHUHU PETPOCIIEK-
TUBHOM OLIEHKH MaTepuasa ObIAO MOATBEPIKIE-
HO, YTO YABTPa3BYKOBOHM IIPHU3HAK «MaKpPOKAaAb-
UPUKATED SIBASIETCH OOBEKTHBHBIM ITOKa3aTe-
A€M CYIIECTBEHHOU rpyboi#i MOp¢OoAOTHIECKOH
IIEPECTPOHKU B y3aaxX INMUTOBHUAHOHN keae3bl. C
IIEABIO OIIPENIEACHHUS 3HAYEHHUS yABTPa3BYKOBO-
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ro IIpHU3HaKa «MaKpPOKaABIIU(HUKATED Y3A0B IITH-
TOBHUIHOH 3Keae3bl OBbIA IIPOBEAEH aHaAWU3 VAb-
TPa3BYKOBBIX OCOOEHHOCTEH KaAbIIH(UIIHPO-
BaHHBIX CTPYKTYP, BBISBAECHHBIX B y3AaxX pas-
AWYHOTO MOP(OAOTHYIECKOTO CTPOEHUH.
MakpoKaAbIIU(PUKATBl SIBAFIOTCH O4YeHb
HEONHOPOMHOH TI'PYIIIION, M HMEIOT pPa3sAudHOe
IIPOTHOCTHYECKOe 3HadeHHe. B wacTHoOCTH, Ba-
pHaHTaMu «IepudepUIeCcKOl» KarbIIu(pHUKAIIIN
Y3AOB IIIUTOBHUIHON 3KEAE3Bbl SIBASIOTCS «CIIAOLI-
HBIE» «IIPEPBIBUCTHIE» MaKPOKaABITH(PHUKATEI.
«Craomrgbler IIepUpEPHUIECKHe MaKpPOKaABITH-
dukarbel MOTyT OBITH «OOOAKOBBIMH» [12] u
«KOABLIEBUAHBIMID [13] (puc. 2). «[IpeprIBuCTbIE»
nepudepudeckrue MaKpPOKaABIIM(PUKATEI CAOXK-
HO CHCTEMAaTH3HpPOBaTh BBHAY MHOIooOpasusd
BapuaHToB (puc. 3). LleHTpasbHblE MaKpPOKaAb-
mupUKaThl ~ MOTYT OBITH «H30AUPOBAHHBIME»
(MaccuBHBIMU) (puc. 4) H «4aCTUYHBIMID». B
CBOIO O4Yependb «JaCTHYHBIE» MaKPOKaABIIU(U-
KaTbl MOTYT OBITE «I'PyOBIMID (pHC. 5), «Kparda-
TBIMH» U «pparMeHTHPOBaHHBEIMI» (puc. 6). Co-
YyeTaHHEe [EHTPaAbHOH H IepudepuIecKor
KaAbIU(PUKAIIUH Y3A0B IIUTOBUIHON 3>KeAe3bl
MOZKeT OBbITH B BHIE CMEIIaHHBIX KaAbIIU(PUKA-
TOB: «TPYOBIX» (pHUC. 7), «pparMeHTHPOBAHHBIX»
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5 Dist 0.45cm

Puc.2 a (Fig.2 a) Puc. 2 6 (Fig. 2 b)

‘..ll|lm|nll']
Ocm 1 p) -,
Puc. 2 B (Fig. 2 ¢) Puc. 2 r (Fig. 2 d)

Puc. 2. CnaAowHas nepucpepudeckas o060AKoOBaAsS MAKPOKaAbudoukaums: a — Y3U LMToBMAHOMK Xe-
A€e3bl, B-pexum (NpPoAOAbHbIM CKAH). 6 — Y3U LLUTOBMAHOM XeAe3bl, B-peXxxum (nonepeyHbiii CKAH). B
— Makponpenapar. F — MakponpenapaTt KaAbLUMPULLMPOBAHHOIO Y3AA NPU YBEAUHEHUMU.

a -TunosxoreHHOe HEOHHOPOAHOEe oOpa3zoBaHKe padMepoM 0,4 CM C YETKHMHU POBHBIMHU T'MII€PIXOT€HHBIMH KOH-
TypaMH, Jalollee aKyCTUIECKYIO TeHb (MAaKPOKAABIIUMHUKAIINS 10 THILY «IHYHOH CKOPAYIBD). 6 — ToT Ke y3eA. B —
MHozKecTBEHHbIEe (DOAAUKYASIPHBIE afeHOMEI (0eAble CTPEAKH) IIPABOM MOAW IMUTOBHIHOH KEA€3bI C KPOBOH3AHSI-
HUAMHU (CA€OBI BBIITOAHEHHOM IIYHKITHUH). Y3€A ¢ nepuepHUIecKOd MaKpOKaABIIU(HUKAIIHEH (depHasd CTPEAKa) I10
THILy «IMYHOH CKOPAYIIBD», N300pazKeHHBIM Ha COHOrpaMMax. I —I1aToMOpdOoAOTHYECKOE HCCAEIOBAHUE — (DOAAH-
KyAsIpHasd aieHOMa IIUTOBHAHOM KeAe3bl.

Fig. 2. Continuous macrocalcification of the peripheral rim: a - ulirasound examination of the thyroid
gland, B-longitudinal scanning mode. b - ultrasound examination of the thyroid gland, C-transverse
scanning mode. ¢ - gross specimen. d — gross specimen of a cailcified enlarged node.

a — Hypoechoic heterogeneous mass measuring 0,45 cm with clear, even hyperechoic contours, giving an
acoustic shadow (eggshell-type macrocalcification); b — The same nodule; ¢ — Multiple follicular adenomas
(white arrows) of the right lobe of the thyroid gland with hemorrhages (performed puncture evidence). A nodule
with peripheral macrocalcinosis (black arrow) of the “eggshell” type, shown on ultrasound images); d- patho-
morphological examination — follicular adenoma.
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2 Dist 1.48cm
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Puc. 3 B (Fig. 3 ¢) Puc. 3 r (Fig. 3 d)

Puc. 3. «llpepbiBucTbIie) Nepucdepuieckme MaKkpoKAAbLLUOUKATbI Y3AOB LLLUTOBMAHOM XXeAesbl: d —
Y3 lWMTOBUMAHOM XeAesbl, B-peXnum (NPOAOABHBIM CKAH). 6 — Y3U LWLUTOBUAHOW XeAesbl, B-pexum
(NpOAOABHbBIM CKAH). B — MakponpenapdaTt. r — MakponpenapaT LWMTOBUAHOM XeAe3bl.

a — M309XOTE€HHBIN HEOAHOPOAHBIH y3eA AeBoi moau IIDK ¢ pOBHBIMH YETKHMH KOHTYPaMH C MHOXXECTBEHHBIMHU
THUIIEPIXOT€HHBIMH AWHEHHBIMH AOKYCaMHU B IEPHMEPHUIECKON JacTH y3aa MeHee 50% MIOBEPXHOCTH, C KPaeBO
aKyCTUYEeCKOI TeHbBI0. 6- THMIIOAXOIeHHBIN HEOMHOPOOHBIN y3ea 1,2 cM B mpaBoi moae 12K ¢ poBHBIMH YeTKHMU
KOHTYPaMH{ C MHOXXECTBEHHBIMHU AyroOOpa3HBIMH U TOYEYHBIMH (CTPEAKA) THIIEPAIXOTN€HHBIMH AMHEHMHBIMU AOKY-
camu B nepudepudeckoii gactu y3aa. TAIIB — doasukyaspuasa omyxoab 1K (Bethesda IV). [TaTomopdoaoruue-
CKOe HccAeoBaHMe — atunuuHas ageHoMma IIDK. B — MMI03X0OreHHBIH HEOOHOPOOHBIN y3eA mpaBo# moau 1K c
HEPOBHBIMH YEeTKHMH KOHTYPaMHu ¢ (OParMEHTHPOBAHHBIMH YTOALIIEHHBIMU THIIEPIXOT€HHBIMU yYACTKaMH B IIe-
pUdEPUIECKON YaCTH y3Aa, OJAOIIMMH aKyCTHYeCKyio TeHb. TAIIB — mpusHaku KoarsougHOTO 306a (Bethesda III).
T — ¥3ea mpaBoii goau 12K ¢ ToACTOH KaAbIIM(UINPOBAHHON Karcyaoii. [TaTomopdororuyeckoe NCCAEOBAHUE -
HanuAAgpHBIH pak DK (MHKAICyAMpPOBaHHBIN BapHAHT).

Fig. 3. “Periodic” peripheral macrocaicifications of thyroid nodules: a - thyroid ultrasound, B-mode
(longitudinal scan). b - thyroid ulirasound, B-mode (longitudinal scan). ¢ - Thyroid ultrasound, B-
mode (transverse scan). d — Thyroid gross specimen.

a — Isoechoic heterogeneous nodule in the left lobe of the thyroid gland with smooth, clear margins and multiple
hyperechoic linear foci in the peripheral portion of the nodule covering less than 50% of the surface area with
marginal acoustic shadowing. b — Hypoechoic heterogeneous nodule 1,2 cm in the right lobe of the thyroid
gland with smooth, clear margins and multiple arcuate and punctate (arrow) hyperechoic linear foci in the pe-
ripheral portion of the nodule. FNA - follicular thyroid tumor (Bethesda IV). Pathological examination — atypical
thyroid adenoma. ¢ — Hypoechoic, heterogeneous nodule in the right lobe of the thyroid gland with irregular,
clear contours and fragmented, thickened, hyperechoic areas in the peripheral portion of the nodule creating
an acoustic shadow. FNA shows signs of colloid goiter (Bethesda III). d — The nodule in the right lobe of the thy-
roid gland with a thick calcified capsule. Pathological examination reveals papillary thyroid cancer (encapsulat-
ed variant).
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Puc. 4 a (Fig. 4 a) Puc. 4 6 (Fig. 4 b)

Puc. 4. U30AMPOBAHHbIE LLEHTPAAbHbIE MAKPOKAAbLMAOUKATbI Y3AOB LLLUTOBMAHOM XeAesbl: a — Y3U
LLLUTOBUAHOM XeAe3bl, B-pexxnum (MpoAOAbHbIM CKAH). 6 — Makponpenapar.

a - ['nnepsxXoreHHbIN y3eA AEBOH TOAHW ITUTOBUAHOU 3keae3bl 0,5x0,5x0,4 cM ¢ akycruyeckod TeHbio (TAIIB — He-
nHMOPMATUBHEIN MaTepraa (Bethesda I)).

6 - MagrpoKaAbLIM(UKAT y3Aa IIUTOBUAHOMN XKeAe3bl 1,5 cM.

Fig. 4. Isolated central macrocalcifications of thyroid nodules: a - ultrasound of the thyroid gland, B-
mode (longitudinal scan). b — gross specimen.

a - Hyperechoic node of the left lobe of the thyroid gland measuring 0,5x0,5x0.4 cm with a sound shadow (FNA
— uninformative material (Bethesda));

b — The macrocalcification of the thyroid gland nodule is 1,5 cm.

W F#634

Puc. 5 a (Fig. 5 a) Puc. 5 6 (Fig. 5 b)

Puc. 5. LLeHTpPaAbHAs YaCTUYHAS OPArMEHTUPOBAHHAS MAKPOKAABLUAOUKALMA Y3AA LLLUTOBUAHOM
XeAesbl: d — Y3U WUTOBUAHOM XeAe3sbl, B-pexxum (NPOoAOALHBIN CKaH). 6 — Makponpenapar.

a — HeomHOPOOHBIN M303XOT€HHBIN Y3€A AEBOH MOAHM IIUTOBHIHOM 3Keae3bl 2,5x%3,0 CM C IIeHTPaABHOM THIIEP3XO0-
TeHHOM 30HOM c akyctmdeckoil TeHbio. TAIIB — doarukyaspHas Heonaasud (Bethesda IV). 6 — Y3ea aeBo#t moau
IITUTOBUAHOM KeAe3bl C MAKPOKAABIIM(MHUKAIIHNEH B IIEHTPAABHOH YacTH. [JaToMopdoAOTHYECKOe HCCAEIOBAHNE —
dorrnKyATIpHAT afieHOMa C SBAEHHUSIMH KaABITU(HUKAITHH.

Fig. 5. Central partial fragmented macrocalcinous thyroid nodule: a - ultrasound examination of the
thyroid gland, B-mode (longitudinal scan). b — gross specimen.

a — An inhomogeneous isoechoic nodule of the left lobe of the thyroid gland measuring 2,5x3,0 cm with a cen-
tral hyperechoic zone with an acoustic shadow. FNA - follicular neoplasia (Bethesda IV); b — A nodule in the left
lobe of the thyroid gland with macrocalcification in the central part. Pathomorphological examination —follicular
adenoma with calcification.
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1 Dist 1.19cm 4 Dist 0.77 cm

Puc. é a (Fig. 6 a) Puc. é 6 (Fig. 6 b)

Puc. 6. PparMeHTUPOBAHHASA LLEHTPAAbHAS MAKPOKAAbLMCPMKALLUA Y3AOB LLLUTOBUAHOM XKEAE3bI: A —
Y3U wuTOBMAHOM XeAesbl, B-pexxum (nonepeyHbit ckaH). 6 — Y3U WLUTOBMAHON XeAesbl, B-pexum
(NPOAOAbHbBIM NONepe4HbI CKAH).

a — U303XOTr€HHBINM HEOMHOPOAHBIN y3€A IIPABOH MOAM IIMUTOBUIHOMN ZKEA€3bl C HEPOBHBIMH HEYETKHMU KOHTYpa-
MU C MHOXXECTBEHHBIMH THIIEPIXOT€HHBIMHU AOKycaMu a0 0,4 cM B LIEHTPAABbHOMN YacTH. 6 — M303XOTE€HHBIN HEOI-
HOPOZHBIN Y3€A A€BOM TOAU IIMTOBHIHON KEAE€3bI C POBHBIMH YETKHUMM KOHTypPaMHU C MHOXKECTBEHHBIMU T'HIIEP3-
XOT'€HHBIMU AOKycaMu a0 0,8 cM B IIEHTPaAbHOM 4acTH.

Fig. 6. Fragmented central macrocailcification of thyroid nodules: a - ultrasound of the thyroid gland,
B-mode (iransverse scan). b — ulirasound of the thyroid gland, B-mode (longitudinal transverse scan).

a — isoechoic heterogeneous nodule of the right lobe of the thyroid gland with uneven indistinct contours with

multiple hyperechoic foci up to 0.4 cm in size in the central part; b — an isoechoic heterogeneous nodule in the
left lobe of the thyroid gland with smooth, clear contours and multiple hyperechoic foci up to 0.8 cm in size in
the central part.

Puc. 7 a (Fig. 7 a) Puc. 7 6 (Fig. 7 b)

Puc. 7. Tpy6as cMeLaHHAs MAKPOKAAbLIMPUKALLUS Y3AOB LLLUTOBUAHOM XEAE3bl: d — Y3U LLUTOBUA-
HOM XeAe3bl, B-pexxnum (NMpoAOAbHBIM CKaH). 6 — Makponpenapdr.

a — 'Mnmo5xXoreHHbIM HEOAHOPOAHBIN y3€A IMPaBOH MAOAM IMUTOBHUAHON KeA€3bl C HEPOBHBIMH HEYETKHMH KOHTY-
pami, cC «ITpyObIM» BapUaHTOM CMEIIaHHOM KaABIM(UKAIINU (IepudeprudecKas [0 THILY «3yObEeB IIUABD U THIIEP-
9XOT€HHBIMH yYacTKaMHU B ILIEHTPAABHOH YacTH), C aKycTHdeckKod TeHblo. TAIIB — nmomo3peHne Ha pak IIIUTOBHUI-
Hoi#i 3keae3b! (Bethesda V). 6 — MaccuBHasg MaKpOKaABIIU(PUKAIINA B 09aroBOM 00pa30BaHUU IIIUTOBUIHOM KeAe-
3bI. [TaTOMOPOAOTHIECKOE HUCCAENOBAHIE —TATTUAAIPHBIH paK IIUTOBUIHOM JKEA€3bI.

Fig. 7. Rough mixed macrocalcification of thyroid nodules: a - ultrasound examination of the thyroid
gland, B-longitudinal scanning mode. b - gross specimen.

a — A hypoechoic heterogeneous nodule of the right lobe of the thyroid gland with uneven, indistinct contours,
with a “rough” variant of mixed calcification (peripheral by the type of “saw teeth” and hyperechoic areas in the
central part), with an acoustic shadow. FNA — suspected thyroid cancer (Bethesda V); b — Massive macrocalcifi-
cation in the focal mass of the thyroid gland. Pathomorphological examination — papillary thyroid cancer.
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U «A€TIECTKOBUIHBIX» [14].

[Io maHHBIM PETPOCHEKTUBHOIO aHaAH3a
OBIAO YCTAQHOBAEHO, YTO OTHAEABHBIE BapPHAHTHI
MaKpOKaAbIIU(MHUKAIINY Y3A0B HIUTOBUIHOHN XKe-
Ae3bI MOTYT OBITb KOCBEHHBIMH «MapKepaMI»
aTOAOTHMYECKOI0 IIpoIlecca, yKasblBad Ha
HeoOXOMUMOCTb NPOBEAECHUA OHUOIICHU U ITUTO-
AOTHYECKOTO0 uccaenoBaHusd (Tada. Neol).

dopMUpOBaHE MaKPOKAABIITU(PUKATOB MOXKET
IIPOTEKaTh 10 HECKOABKHM CII€HAPUSIM, B YaCT-
HOCTHU IIO THIy «MHKPYCTAIlUH» U «HUMIIPETHa-
IIUH» COASIMH KAABITHS, «CTPOMAABHOTO KAaABITH-
HO3a», «IKTOIHUYECKOTO KOCTEOOpa30BaHUsI,
«MEAKOTABIOYATOr0  OOBI3BECTBAEHUsS». [loAU-
MOP(HOCTL MaKPOKAABIIM(PUKATOB CBA3aHA C
UX Pa3AUYHBIM 3AEMEHTHBIM COCTABOM (pPa3HbI-

Tabauma Nel.

YacrToTa BCTPEYa€eMOCTH OTAECABHBIX BHZIOB MaxpoxaAbumanannu B
y3aax IJ.lHTOBH.ZlHOﬁ ¥eAe3bl PAa3AHYHOI'O MOP(I)OAOI‘H‘-IGOKOI‘O CTPOEHHA.

MaxkpokanbIH(UKaThI JloOpokadecTBEeHHbIE Onyxomun Crarucruueckas
y3n0B LK HEOITyX0JIeBbIe 3a001eBaHU 3HAYUMOCTh
a0c. % abc. % P
[epudeprueckue 78 44,07 4 7,02 0,0012
CrioniHeie 36 20,34 2 3,51 0,0024
[IpepbiBuCThIE 42 23,73 2 3,51 0,0019
LlenTpanbHble 82 46,33 23 40,35 0,4317
HzonupoBaHHbIe 13 7,34 3 5,26 0,5911
YactuuHble 69 38,98 20 35,08 0,6041
CwMmeliaHHEIC 17 9,60 30 52,63 0,0071
HUTOI'O 177 100 57 100

W3 pacyeToB MOHATHO, IIOYEMY OIHH H3
BapHaHTOB MaKpPOKAaABIIM(PUKATOB IIOIanaoT B
rpananuio EU-TIRADS2, koTopas peraaMeHTH-
pPyeT BO3MOZKHBIH OTKa3 OT IIYHKIIMOHHON OMOII-
CHH, a ApPyTHe PEeKOMEHAYIOT PaHKHUPOBaTh KaK
EU-TIRADSS, 00sg3aTeAbHYIO [OAS ITUTOAOTHYE-
CKOTO HccaemoBaHUd. [loaToMy oImcaHHe Mak-
POKaAbBIIM(PUKATOB B HpoToKoae Y3U aBagerca
06g3aTeAbHBIM, HO eqUHbIe TpeOOBaHUS K OIIH-
CaHHUI0O MaKpPOKAaABIIM(PUKATOB y3A0B IIUTOBUII-
HOH >KeAe3bl OTCYTCTBYIOT, UTO IBASETCH IIPH-
YUHOH AMCCOHAHCA B OILlEHKAaX.

OG6cyxaenue.

MuoroobOpasue MakKpOKaABITU(PUKATOB y3-
AOB IIUTOBHUIHOH KeAe3bl II0 pasMepaM, CTpoe-
HUIO, OCOOEHHOCTSIM PAaCIIOAOKEHUT KaAbIIU(HU-
IIUPOBAHHBIX CTPYKTYP OIIPEAEATIETCS CAOXKHBIM
naTomMopdo30M, 3aBHCHINUM OT MOP(OAOTHH
Y3A0B M BPEMEHH HX CyIIecTBOBaHHdA. Makrpo-
KaAbIIM(PUKATBl BBIIBASIOTCS B y3AaxX IIUTO-
BHIHOM KeAe3bl Pa3AMYHOTO MOP(OAOTHYUECKO-
ro CTPOEHUd, IPHUYEM IPpH NOOPOKadYeCTBEHHOM
(KOAAOHTHOM, MTapPEHXHMMAaTO3HOM, CMEIIaHHOM)
300€ OHU BCTPEYAIOTCS dallle, YeM B OILyXOAHX.
[TockoABKY maToMOpd03 MaKpPOKaABIIU(HUKATOB
OITpeeAsIeTCsI OCOOEHHOCTIMH MOP(OAOTHH y3-
AOB, TO OHHU HMEIOT Pa3AHYHBIE BHU[, CTPYKTYPY
U 3Ha4YeHHe. B 9acTHOCTH, B OTAWYHE OT MHK-
POKaABIIM(PUKATOB  (IICAMMOMHBIX  TEAEID),
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MH KOHIIEHTPAIIUIMH BOJOPOAHBIX HOHOB, Mar-
HUS, Kaabllusg U (pocdopa), ¢ TOPMOHAABHBIM
CTaTyCOM U APYTUMH (PaKTOPaMU.
BOABIIIHHCTBO  CHEIIMAAWCTOB  CUHTAIOT
MaKpOKaABIIU(PUKATEI, KaK ¥ MUKPOKAABIIH(HU-
KaThl, MapKepaMH paKa IIUTOBHUIHOM IKEAe3bl
[15]. OnHako oTCyTCTBHE TAYOOKOTO aHAAM3a UX
CTPOEHUsT M OCOOEHHOCTEH YABLTPA3BYKOBOTO
0TOOpPasKeHHNs UX CTPYKTYPhI 4ACTO IIPUBOAUT K
runepauartHoctuke. K aromy Heobxomumo moba-
BUTH, UTO OHOIICUS Y3A0B IIIUTOBUIHOM JKEAE3bI
C MaKpOKaAbIIM(pHUKATAMH He BCerga TexXHHYe-
CKHU BBIIIOAHHMMA, a IIPU OIIEHKE IIperapaToB
IIUTOAOTH HEPEAKO MHAlT HEOoIIpeaeACHHBIE

POPMYyAUPOBKH.
3axkaoueHue.
[IpusHakK «MaKpPOKaABIIU(PUKATEDY IIPU

OIIMCAaHUM y3A0B IIUTOBUIHOH KEA€3bl TPAKTY-
eTcd CIEeIHaAuCTaMH YABTPa3BYKOBOH AQUarHO-
CTUKHU HEOMHO3HAYHO, B €r0 OIleHKE B 0O0Ab-
IIUHCTBE CAy4Ya€B ITPUMEHHAETCHd IMIPHUHIIUII OH-
KOAOTHYECKOH  HaCTOPOXKEHHOCTH. OpHako
«MaKpPOKaABITU(PUKATBI» BBIIBAFIOTCS Tipu Y3U
KaK B OIyXOASX, TaK U B NOOPOKAa4YeCTBEHHBIX
y3Aax IIUTOBUIHOM KEA€3bl, IPUYEM B IIOCAE[-
HUX — Jaie. AHAaAU3 PETPOCIEKTUBHBIX JaHHBIX
IIoKas3aa, 4TO «MaKpPOKaAbIIU(PUKATEI» MHOT000-
pas3Hbl 10 pasmepaM U crpoeHuo. OHH HMEIOT
Pa3AWYHBIN BHJ B 3aBUCHMOCTH OT XapakTepa
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[IATOAOTHHM U CPOKOB CYLIECTBOBaHHULA. YIIPO-
IIEHHBIY HOAXOL K OIleHKEe NAaHHOTO IIPHU3HaKa
OPUBOAUT K rurnepauarHoctuke. OQHUM U3 I1a-
rOB II0 COBEpPLIEHCTBOBAHUIO YABTPA3BYKOBOM
OUATHOCTUKH SIBASETCH CHCTEeMAaTH3allus «MaK-
POKaABIIM(PUKATOB» C IIPOTHOCTUYECKOU IIEABIO.
[IpenaaraeMblii  BapHaHT  KAaCCH(PUKAIUU
«MaKPOKAABIIU(PUKATOB» SIBASIETCS IIPEeIMETOM

CIIHCOK AHTepaTypBhI:
1. Wang G, Nie F, Wang Y, Wang P, Wang L, Fan X, Ma Z.
Value of Echogenic Foci in Diagnosing Papillary Thyroid Car-
cinoma and Predicting Aggressive Biological Behavior. J Ul-
trasound Med. 2022; 41 (5): 1237-1245. DorI:
10.1002/jum.15815. Epub 2021 Aug 20. PMID: 34415647.
2. Tumogpeesa A. A., Cenua A.H. Mynemunapamempuueckoe
Yynbmpaszsykosoe ucciedosaHue ¢ npumeHeHuem Kaaccugpu-
rayuu TI-RADS & onpedeneHuu ouazHoCmuueckol maKmuKku
npu mupeoudHblx Y3noeblx obpaszosarusix. IIpaxmuueckas
MmeduyuHa. 2018; 1 (112): 134-139.
3. Tazunv A.O., Bopcyxos A.B. IlpumeHeHue 6aKyyMHOU
MOHKOU0NbHOU ACNUPAYUOHHOU buoncuu obpazosaHuil. ma-
71020 pasmepa npu OUdzHOCMuUKe paKa UWUmoguoHol xKenesbl.
Onyxoau 2on08bl u weu. 2024; 14 (2): 10-19.
4. Tumogpeesa A.A., Cmenarnoe B.I'., Anexcanopos FO.K.,
Hacpynnaee M.H. Yavmpazeykogoe uccnedosaHue KalbUu-
HUPOBAHHBIX 00pas08aHuUll. wumosuoHoll skenesbl. REJR.
2023; 13 (1): 49-57. DOI: 10.21569/2222-7415-2023-13-1-
49-57.
5. Byboe A/, Kymbs A.E. OcobeHHOCMU Yabmpasz8ykosol
BU3YAUBAUUU PA3HBIX MUN08 KANbUUPUKAMO8 wumosuo-
HOUl JKene3bl U UX CONPSIZKeHHOCMb C OHKOJI02UUECKUM
puckom. Paduonoeust - npaxmurxa. 2023; (6): 10-21. DOI:
https://doi.org/10.52560/2713-0118-2023-6-10-21.
6. Shin HS, Na DG, Paik W, Yoon SJ, Gwon HY, Noh BJ, Kim
WJ. Malignancy Risk Stratification of Thyroid Nodules with
Macrocalcification and Rim Calcification Based on Ultrasound
Patterns. Korean J Radiol. 2021; 22 (4): 663-671. DOI:
10.3348/ kjr.2020.0381. Epub 2021 Feb 2. PMID: 33660454;
PMCID: PMC8005340.
7. Cmenanoe B.I'. Yaempassgykoeas ouazHOCMuUKa «Kalbyu-
PUYUPOBAHHBIXY O0UALOBbIX 06PA308AHULL ULUMOBUOHOU KKee-
3bl. Aemopedp. kKaro. ducc. Mockea, 2024. 24 c.
8. Sah Unal FT, Gékcay Canpolat A, Elhan AH, Sevim S, Sak
SD, Emral R, Demir O, Giillii S, Erdogan MF, Corapcioglu D,
Sahin M. Cancer rates and characteristics of thyroid nodules
with macrocalcification. Endocrine. 2024; 84 (3): 1021-1029.
DOI: 10.1007/s12020-023-03650-x. Epub 2023 Dec 26.
PMID: 38147262.

References:

1. Wang G, Nie F, Wang Y, Wang P, Wang L, Fan X, Ma Z.
Value of Echogenic Foci in Diagnosing Papillary Thyroid Car-
cinoma and Predicting Aggressive Biological Behavior. J Ul-
trasound Med. 2022 May; 41 (5): 1237-1245. DOI:
10.1002/jum.15815. Epub 2021 Aug 20. PMID: 34415647.

2. Timofeeva L. A., Sencha A. N. Multiparametric ultrasound
examination using the TI-RADS classification in determining

| www.rejr.ru | REJR. 2026; 16(1):93-103

[Ad TasbHene pa3paboTKu.

Ucrounuxk ¢QuHancupoBanusa ¥ KOH-
¢iIMKT MHTEPECOB.

ABTOpPBI JAHHOW CTaThbU IIOATBEPAUAU OT-
CyTCTBHE (PUHAHCOBOU IOAMEPKKHU HCCAEIOBA-
HUS U KOH(PAUKTa UHTEPECOB, 0 KOTOPHIX HE0O-
XOMHUMO COOOIITUTE.

9. Ye M, Wu S, Zhou Q, Wang F, Chen X, Gong X, Wu W. As-
sociation between macrocalcification and papillary thyroid
carcinoma and corresponding valuable diagnostic tool: retro-
spective study. World J Surg Oncol. 2023; 21 (1): 149. DOI:
10.1186/s12957-023-03016-7. PMID: 37194091; PMCID:
PMC10186772.

10. Russ G. Risk stratification of thyroid nodules on ultraso-
nography with the French TI-RADS: description and reflec-
tions. Ultrasonography. 2016; 35 (1): 25-38. DOI:
10.14366/usg.15027. Epub 2015 Jul 13. PMID: 26324117;
PMCID: PMC4701367.

11. Tumogpeesa, A.A., Ilybun A.B. OkcnepmHasi oueHKa
CMpamuuKayUOHHOU cucmembl OUAZHOCMUKU Y31080U Nna-
mosioeuu wumosuoHol senesvl. REJR. 2019; 9 (1): 48-56.
DOI 10.21569/222274152019914856.

12. Kim BM, Kim MJ, Kim EK, Kwak JY, Hong SW, Son EJ,
Kim KH. Sonographic differentiation of thyroid nodules with
eggshell calcifications. J Ultrasound Med. 2008; 27 (10):
1425-30. DOI:'  10.7863/jum.2008.27.10.1425.  PMID:
18809952.

13. Kim BK, Choi YS, Kwon HJ, Lee JS, Heo JJ, Han YJ, Park
YH, Kim JH. Relationship between patterns of calcification in
thyroid nodules and histopathologic findings. Endocr J. 2013;
60 (2): 155-60. DOI: 10.1507/endocrj.ej12-0294. Epub 2012
Oct 6. PMID: 23047541.

14. Peng Q, Zhang Q, Chen S, Niu C. Petal-Like Calcifications
in Thyroid Nodules on Ultrasonography: A Rare Morphologic
Characteristic of Calcification Associated With Aggressive
Biological Behavior. Front Endocrinol (Lausanne). 2020; (11):
271. DOI' 10.3389/fendo.2020.00271. PMID: 32528405;
PMCID: PMC7256483.

15. Liu XN, Duan YS, Wu YS, Brogna MR, Dominguez-Ayala
M, Di X, Wang XD. Correlation between ultrasound calcifica-
tion patterns, and clinicopathological factors and recurrence
risk in papillary thyroid carcinoma. Gland Surg. 2025; 14 (9):
1821-1834. DOIL: 10.21037/gs-2025-324. Epub 2025 Sep 26.
PMID: 41142536; PMCID: PMC12552579.

diagnostic tactics for thyroid nodular formations. Practical
Medicine. 2018; 1 (112): 134-139 (in Russian).

3. Tagil A.O., Borsukov A.V. The use of vacuum fine needle
aspiration biopsy of small formations in the diagnosis of thy-
roid cancer. Head and Neck Tumors. 2024; 14 (2): 10-19 (in
Russian).

4. Timofeeva L.A., Stepanov V.G., Aleksandrov Yu.K., Nasrul-

DOI: 10.21569/2222-7415-2026-16-1-93-103 102


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

laev M.N. Ultrasound examination of calcified formations of
the thyroid gland. REJR. 2023; 13 (1): 49-57. DOI:
10.21569/2222-7415-2023-13-1-49-57 (in Russian).

5. Zubov A.D., Kutya A.E. Features of ultrasound imaging of
different types of thyroid calcifications and their association
with oncological risk. Radiology - practice. 2023; (6): 10-21.
DOI: https://doi.org/10.52560/2713-0118-2023-6-10-21 (in
Russian).

6. Shin HS, Na DG, Paik W, Yoon SJ, Gwon HY, Noh BJ, Kim
WJ. Malignancy Risk Stratification of Thyroid Nodules with
Macrocalcification and Rim Calcification Based on Ultrasound
Patterns. Korean J Radiol. 2021; 22(4): 663-671. DOI:
10.3348/ kjr.2020.0381. Epub 2021 Feb 2. PMID: 33660454;
PMCID: PMC8005340.

7. Stepanov V.G. Ultrasound diagnostics of "calcified" focal
thyroid lesions. Cand. Diss. Abstract. Moscow, 2024. 24 p. (in
Russian).

8. Sah Unal FT, Gékeay Canpolat A, Elhan AH, Sevim S, Sak
SD, Emral R, Demir O, Giillii S, Erdogan MF, Corapcioglu D,
Sahin M. Cancer rates and characteristics of thyroid nodules
with macrocalcification. Endocrine. 2024; 84 (3): 1021-1029.
DOI: 10.1007/s12020-023-03650-x. Epub 2023 Dec 26.
PMID: 38147262.

9. Ye M, Wu S, Zhou Q, Wang F, Chen X, Gong X, Wu W. As-
sociation between macrocalcification and papillary thyroid
carcinoma and corresponding valuable diagnostic tool: retro-
spective study. World J Surg Oncol. 2023; 21 (1): 149. DOI:
10.1186/s12957-023-03016-7. PMID: 37194091; PMCID:
PMC10186772.

10. Russ G. Risk stratification of thyroid nodules on ultraso-

www.rejr.ru | REJR. 2026; 16(1):93-103

nography with the French TI-RADS: description and reflec-
tions. Ultrasonography. 2016; 35 (1): 25-38. DOI:
10.14366/usg.15027. Epub 2015 Jul 13. PMID: 26324117;
PMCID: PMC4701367.

11. Timofeeva, L.A., Shubin L.B. Expert assessment of the
stratification system for the diagnosis of nodular thyroid pa-
thology. REJR. 2019; 9 (1): 48-56. DOI
10.21569/222274152019914856 (in Russian).

12. Kim BM, Kim MJ, Kim EK, Kwak JY, Hong SW, Son EJ,
Kim KH. Sonographic differentiation of thyroid nodules with
eggshell calcifications. J Ultrasound Med. 2008; 27 (10):
1425-30. DOI:'  10.7863/jum.2008.27.10.1425.  PMID:
18809952.

13. Kim BK, Choi YS, Kwon HJ, Lee JS, Heo JJ, Han YJ, Park
YH, Kim JH. Relationship between patterns of calcification in
thyroid nodules and histopathologic findings. Endocr J. 2013;
60 (2): 155-60. DOI: 10.1507/endocrj.ejl12-0294. Epub 2012
Oct 6. PMID: 23047541.

14. Peng Q, Zhang Q, Chen S, Niu C. Petal-Like Calcifications
in Thyroid Nodules on Ultrasonography: A Rare Morphologic
Characteristic of Calcification Associated With Aggressive
Biological Behavior. Front Endocrinol (Lausanne). 2020;
11:271. DOI: 10.3389/fendo.2020.00271. PMID: 32528405;
PMCID: PMC7256483.

15. Liu XN, Duan YS, Wu YS, Brogna MR, Dominguez-Ayala
M, Di X, Wang XD. Correlation between ultrasound calcifica-
tion patterns, and clinicopathological factors and recurrence
risk in papillary thyroid carcinoma. Gland Surg. 2025; 14 (9):
1821-1834. DOI: 10.21037/gs-2025-324. Epub 2025 Sep 26.
PMID: 41142536; PMCID: PMC12552579.

DOI: 10.21569/2222-7415-2026-16-1-93-103 103


http://www.rejr.ru/

