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Medullary thyroid carcinoma (MTC) WunziSaas parafollicular C-cell fia%14 calcitonin
Tu WHO edition Hagiu® I#5ufinnsut grade u Fsrounthiflalildnmsuiansnasduiiomns
Fadelsafiosegnaiior msuvansaezlifiu low-erade wag high-grade Ty mitosis, Ki67 wax
tumnor necrosis Feaznailatazidensely lusudnuawmenainiiu auldasunde feufilnsess
finavidudowdes agusiins upper-to-mid lateral lobes e1adindufiavisevngladuinlédninig
ananudnederzdnades dnagwu lymph node metastases lnfesaeag 50-70 vosauliuazil dis-
tant metastasis $o8ay 10-15 lngoTuaziinu metastasis liuesazidu mediastinum su Ven uaz
n¥gn UBNINTEMINATIY serum calcitonin 2w Yilviauldande flushing, soads was/u3e 1h
wiinan 19 wazasny serum Carcinoembryonic antigen (CEA) galdunninsesay 50 vosithe
WNATIINY CEA level g4 Lng stable calcitonin level agduiusng dedifferentiation ve3uziss

'
VU v 6w .

&S prognosis Augas Tunensaiudiu winwu serum CEA anasod 19551z nensails

@
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Fesmsehdindilead auldenaunde paraneoplastic Cushing’s syndrome I annnavesseslamdy ¢
ﬁuzﬁaa%ﬁa WU serotonin, substance P, vasoactive intestinal substance, adrenocorticotropic
hormone, corticotropin-releasing hormone Lag catecholamine metabolites

MTC wuuszannidosay 2 vesuzidslnsend wasnuengads 45-55 U nulugvdsunnnii
fneidnides auliidu hereditary MTC wuldi¥esay 25 asnuluengiosnitiszana 10-20 U uas
wdenanefeunie bilateral disease 1§ wazervundaelsndu q wu pheochromocytoma, hy-
perparathyroidism Tu MEN2A 38 MEN2B 91A autosomal dominant germline gain-of-function
mutations in the RET proto-oncogene Tudu Macroscopic appearance Jsnuieudidveundn
LuflunUga wihdawiu & tan-yellow wio1aundag infiltrative border Il nfiawdnnd 10 uy.
921381791 medullary microcarcinoma usiluuisdsiausinmsiludowdnnit 5 uu. wWesen
Wnlalduiusiu metastasis %39 hypercalcitoninemia wnauldvin prophylactic thyroidectomy
1w hereditary MTC A35987529 thyroid staviua ms1zerauedliiugenndals luvasi snvaw
microscopic finding ThsnuwaduzSateaiuy solid, nests, insular 38 trabecular growth
patterns tenlag fibrovascular stroma ARMYAU organoid architecture wanaziianwoy polygo-
nal Wag granular amphophilic cytoplasm 7 fine nuclear chromatin, nucleoli lsiiAu wage1a
wuwasanuazduls W plasmacytoid w3 spindle shape dnwazigadazil low to moderate
nuclear atypia wiLLAEENINU marked pleomorphic cells finimiussvainvieiivansduaded
Fauiu wu nuclear pseudoinclusion ¢ usl mitosis Shagsuazliny tumor necrosis wenan
71 stromal amyloid deposition léUszanafosay 50-90 veunaGBuusie Congo red histo-
chemistry 3sauusznauddauues amyloid fie calcitonin 991NN15ATIAN spectrometry dnwauy
veawaduzSaly hereditary uay sporadic MTC lalanansausnainiuld useranu C-cell hyper-
plasia Tu hereditary MTC a1nna1 agnalsAmunsnuiliisunng dlosnnulaedadalunissn

Insouanlaiduiusiu thyroid malignancy Wiy
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polygonal shaped cells #ifl fine chromatin

&y MTC patterns B 9 finuld lsifinasie prognosis Tnesinagnusauiu conventional
type

. Papillary, pseudopapillary patterns waduwSadeadauy fibrovascular cores Fainae
hyalinized tagil amyloid deposits Fasudusosuanain papillary thyroid carcinoma dloswn
MTC 913U intranuclear pseudoinclusions lawguriu

2. Follicular (tubular/glandular) pattern agnunsesiudu follicular structure wagil
eosinophilic material nelu eUsznaude calcitonin

A. Spindle cell pattern anwazwaally elongated fusiform cells E]”lﬁ]@ﬂﬁ’m angiosarcoma

4. Oncocytic pattern (§1J17'1' 1) waalu polygonal cells i abundant granular eosinophilic
cytoplasm

9. Melanotic pattern 3 melanin pigments Tu cytoplasm @83 tumor cells Way/w3e
stromal cells

2. Amphicrine pattern UsEnausie mucin way calcitonin

9. Paraganglioma-like pattern Basiudu zellballen uaze1afin 5100 7 sustentacular-like
cells Fsupnan intrathyroidal paraganglioma a1nn1sliNaulnsie cytokeratin, TTF-1

%. Encapsulated pattern &l complete fibrous capsule LLazm%Qﬂﬁw cyst anaLUan

al.Small cell pattern gadng small cell neuroendocrine carcinoma TIABIUENIN
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metastatic small cell neuroendocrine carcinoma 317194 w512 small cell MTC finaglalvina
YInea calcitonin MNRILLEBAALIUI serum calcitonin Uﬂaﬁaqaﬂiwﬂﬂ&ﬁmLﬁﬂﬁamvhﬂfu
mMswlansaveslsaazuiady low-grade MTC uwag high-grade MTC lawenfy mitosis,

necrosis way Ki67 fannsien 142

(1,2

A319fl 1. World Health Organization (WHO) 2022 grading 484 medullary thyroid carcinoma

Classification Diagnostic criteria
Low-grade MTC <5 mitoses/2 M3.43. MW necrosis Lag Ki67 <Sowag 5
High-grade MTC ogtoe 11U 3 U983 >5 mitoses/2 n3.uu. Necrosis 3o Ki67 >3ouaz 5

Immunophenotype (3Uf 2-4) azlvinauindle calcitonin Uszanaiesas 95 vesiihe
winanULAUN USRIy agnslsRa calcitonin aglrauanly extrathyroid neuroendocrine
neoplasm leuriu calcitonin gene-related peptide (CGRP) wag CEA Tvnauiniludiulg)
suilufanguil calcitonin T¥iraaushe mindes neuroendocrine markers a¢l¥iauan (chromogranin
A, synaptophysin, neuron specific enolase (NSE), INSM1) §1éfo thyroid transcription factor 1
(TTF-1) aglvmauiniiuii widazansna normal follicular cells @snsaltiiunain neuroendocrine
neoplasm USNMEIAD WU ﬂa'aaLﬁaqﬁmqﬁmﬂﬂmaaﬁlﬁ yenanimngeu thyroglobulin
aglvinaau anden polyclonal PAXS aglinauinansusazlvinaausie monoclonal PAX8

gﬂﬁ 2. Medullary thyroid carcinoma l¥inauanee synaptophysin
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g‘lh?i 4. Ki67 Tinauindewag 60-70 W1LAnU high-grade medullary thyroid carcinoma

nausilunsitade

LAQUTIAEN

wzSwadlnseusdililsiAingn folicular cells wawdl morphology, immunohistochemistry
WA neuroendocrine waglvinauinme calcitonin wag/n3e CEA

LNEUTLETY

Tvinaauma thyroglobulin
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mseiiulse Tureuifiaduagnu cervical lymph node involvement lansiovay 75
Toeifnazdu central compartment nodes (5e8@y 50-75), jugulocarotid chain YramgINy
(¥awar 50-60) wax jugulocarotid chain funsednu (Faga 25-50) uenanidsd distant metastasis
fe¥esaz 10 Taesnozdudu Uan wavnsvgn uazwuliesiianes Amtds dewmannle uaziduy
PNNSANYINUIN 5-year Way 10-year overall survival rates Sesay 75-96 wazsesay 64-91
pwddu dadedu o fifluasio survival IHuA stage, vuelvg) o1g1wer uny extrathyroidal
extension, serum calcitonin way CEA levels saulUile RET mutations lagiang exon 15, 16
(RET M918T mutation) dsdmuly sporadic tumors, MEN2A waz MEN2B agduiusiu higher
disease stage, disease recurrence Uag survival fiduas oeslsfnuiia sporadic ey germline
RET mutation mauauasf@a RET inhibitors
Overall pathological classification (AJCC eighth edition)®

nsagUsrazvedlsnazuuang AJCC eighth edition i pTNM lag p 11310 pathological
wieliwenain clinical staging Tt Tneseazidenvessyeay MTC laun

pT category

WUSANUUUIALAZN1STOULLA invasion 1aan15Useidiu invasion agldesnusnlnsess
Tneiuanailan (gross extrathyroidal extension) withy lallésau microscopic extrathyroidal
extension Fsazagulfnumsned 2

A15197 2. uans pT category #1u AJCC eighth edition

pT1-2: Tumor aglulnsesdvunlaiiu 4 wu.

pTla |Tumor aglulvsseduazawiadnnitniewiniu 1 gu.

pT1ib | Tumor aglulvsssduazawialvgndt 1 ou. uidinniviewiniu 2 sy,

pT2 | Tumor aglulvsssduazawalvgndt 2 ou. usdinniviewiniu 4 4y,

pT3: Tumor vuAlvgjnd 4 vu. eglulvsessvie eonuenlvsesriiiuainaandn strap muscle

pT3a | Tumor aglulnsesduasvuinivainii ¢ wu.

pT3b | Tumor panueninseeRlagLiuaINALUan (gross extrathyroidal extension) 11 strap muscle
(sternohyoid, sternothyroid, thyrohyoid, omohyoid muscles) laiiufuvuin

pT4: Tumor eanueAINTBEATIHILAINALUENAEIN strap muscle

pTda | Tumor eenueninseelagiiuainaan (gross extrathyroidal extension) iin
subcutaneous soft tissues, larynx, trachea, esophagus, recurrent laryngeal nerve
Taiguiurun

pTab | Tumor eanusnlnsesnlnaiiuainaUal (gross extrathyroidal extension) {1 prevertebral

fascia #30 encasing the carotid artery, mediastinal vessels la@iuiuuun
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pN category
Uszilu lymph node metastasis 29nn15%11 nodal dissection 984 locoregional lymph
node UazIATUIATDY tumor deposit SAAUUTTIIU extranodal extension LHasaniluase recur-

. P
rence WAy prognosis LAgATUANA1S197 3

AN51971 3. LARINTUUS pN category f1u AJCC eighth edition

pNO: 14ifl locoregional lymph node metastasis

pNOa 1414l locoregional lymph node metastasis Inalavin cytology wise histology BufuLa?

pN1: & locoregional lymph node metastasis

Metastasis to level VI %38 VIl (pretracheal, paratracheal, prelaryngeal / delphian, upper

pNla . @ a @ v
mediastinal) lymph nodes Iagazilu unilateral %3 bilateral la

Metastasis lateral neck lymph nodes (levels I, II, 1ll, IV, V) %38 retropharyngeal lymph

pN]'b < . = . = ¥ ¥ v v
nodes Ingagidu unilateral %38 bilateral ¥3omuUnTIT WAL

pM category
Distant metastasis lnggndudoaUsyiiiuiion histology Suduudiniiy demisned 4

AN51971 4. LARINITUUS pM category ®14 AJCC eighth edition

pMx | ldnsusiwaziden distant metastasis

pM1 | i distant metastasis

unasy

Tngagunisuuansadu low-grade, high-grade Tulgitusnlddmdu WHO wutagiu
anmsanwnublifeadestu RET e RAS mutation weinuinilnasie overall survival,
disease-specific survival, local recurrence free survival, Wag distant metastasis free survival
Mlidesdinishnniuuas @339 distant metastasis 8g19lnadn agnelsAniudapisiinisAnw

WisLALINdNane genotype tag clinical trials iieUselovidmsu adjuvant therapy luouian
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