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HHIR B9 (thyroid carcinoma, TC) J& N 43 R 40
S HE UL GPEE . MR R e b O R
71N, T DR T b DX 2 FEOBR B8 o S S Lo i Ay
AVERDRE RS 4 060, FGE G TEHUIR B G 5 st A%
P B R IR 88 FF 98 ( hereditary medullary thyroid
carcinoma, HMTC) RIS B R IR AERERES ( familial
non-medullary thyroid carcinoma, FNMTC)
1 EEM IR

FHOBR B3 58 #£ 9% ( medullary thyroid carcinoma,
MTC) 2R U5 T HAR BRI v 55 41 (C 20 Ao
Je, 200 o HCIR IR g () 5%, HECR b 554 i 2
AE TR 2R (caleitonin, Ctn ) M R#EG 2 LA G
BRAIVER . PRI, MTC IR A28 N 3 IR 2
—o TE MTC ' 25%~30% & HMTC. ¥ ATA 1§
P4 (The American Thyroid Association), HMTC A )
IR 22 RN AR 2A BI(MEN2A) FIZ K& PN
Sy AR 2B I(MEN2B).,

MEN2A # HMTC AR 45 i R B 22 57 7] 53
4 AL 25 R MEN2A | MEN2A P3¢ Jik B #E 0 by
F£ A% ( cutaneous lichen amyloidosis, CLA) ., MEN2A
5 KA B 45 i (Hirschsprung's disease, HD) | %%
P MTC(FMTC). MEN2B HILL MTC Jf & FhliZ %
PERRZRIRE AR, R LI R, HEA B R
22k, R RIAT A ARkt 2 5 2 e A%
2 RN EIRBRAEREE R

FHOIR B AE 46 #£ 982 (non-medullary thyroid carci-
noma, NMTC) fu45% HUAR B L S IR % (papillary thyroid
carcinoma, PTC) . IR i € 73 9% (follicular thyroid
carcinoma, FTC) Fl VR IR 73 k9 (anaplastic thyroid
carcinoma, ATC) FF A2 I T~ H R BR U8 b iz 4 i 1) %%
P, 24 i iTA TC 19 90%, Horf PTC /2858 Ui
THIISHL, 5%~10% ) NMTC B RIARIGEREN,

FNMTC W SURSIE— PR B EA 2 188 2
LA BB NMTC f8 35 I HEBR Sk 290700 5 4k 28 5% < .
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10 (2021 FERE)  (B)

FNMTC A] 43 2 2. 1) RUAE BRI sy = B et
() G TR IR 28 B A, A48 SR M R I8 1k B IR e
(familial adenomatous polyposis, FAP) ., Cowden ZE &
FEAEM T FNMTC FE B AE LR AR AT BE R B &
T, ) ARLR B, FE— B AR T RE LR
A NMTC SHHRRAE, A& I At A 43 006 o9 509 o
FNMTC A ¥)5:47 0 I E i 280k, W8 A A i
L 253U & e il , JRiBis i, kL ah i s 4
15, B R, Tow A A
3 XU T R B EE
3.1 WU PEAL M sk A
3.1.1 K& PEAE 1) HMTC: 29 95% () HMTC
RET JERN RS FE, 95% B MEN2A H& /) RET %t
HTE 10 54N TR 609, 611, 618, 620 S7 LUK 11
SHMEFEE 634 AT AESRARY . 95% 1) MEN2B
BEHEHT RET FEHEE 16 S F MO18T %48, A
& 5% ) MEN2B Hg 57 15 57N A883F 4%,
A5G ATA #5535, HMTC B4 R ZEMERESAK RET %
PR 2 AR 25,73 Ry e g KUBSE (HEST) i JRUBS: (HD A e 452
A (MOD)™, L3 1.

2)FNMTC: i K & 3 FNMTC f4 45 Sk S0 it
PR, PRI TG 25 AR 4l A R e R DL Y 2 S R O 6
FNMTC BEHITfER /72 £ E FNMTC K&
5, KIAF FNMTC 5 & i HAT A R 1 s 2 Je%
FE AR S, 445 APC. MSH6, BRCA1/2 FHZD ) R
] L R 52 A8 U TC A KB AN R, and&ats PTEN
R R RGP V4R TC, H R KR,
FTC HREY, b gy EREE R AR S5 H Al ebga 114 A=
DA AR, B/ AR A R R A XU 38t . gt
W MSH6 BUR A8 1Y) FNMTC B & A 45 1 i s A
B B A XU o
3.1.2 WEKARE IR L 19%~7% RIECEE MTC
HPREAT HMTC At 5, I ECR e it 13
PRI A ] i — 20 BB 43 A . MTC LA i A A Bl
THERFZ WO P HEAAREFIZER HMTC, JHARYEA [F]
1) 98 A8 A7 A HEAT S I 43 J2 , A 1 X M b o 2 R 9T
g


https://doi.org/10.12354/j.issn.1000-8179.2022.20211803
https://doi.org/10.12354/j.issn.1000-8179.2022.20211803
mailto:yujinpu@tjmuch.com

T ENEIE AR 2022 S5 49 A% 18 Chin J Clin Oncol 2022. Vol. 49. No. 1

WWW.cjco.cn 7

YF NMTCOLHE: PTC) By &R, IR
FRpRE B Pedsporadicnon-medullary thyroid carcinoma,
SNMTC) WAl BEAFAER R R LML . ML SNMTC,
FNMTC £ 2R A0 R g XU 4 i, LRl e Ak
FOCIR . PRI 5305 L 1) NMTC B i 7isE
S L H B T A5 4 B T FNMTC F1 SNMTC ()48 51,
AT B FX NMTC I RS Rk & ke JRUSS: P4

LBREABI: A LU T BT RET S i
A FGEH I MTC AR N —FoRR; ) LE s
JLEAH IR MEN2B IR BB AR N S AR J k&
BETEMRRAE B e R B Sk i B LIRS s A
RGBT SNMITC HAT R 3 . vt
BRIGEH NMTC B M H—H 8 I 5) &%
S

=1 RETEERTMSE HMTC FZ145 PHEO. HPTH., CLA. HD &4 RiHEX M

RETFEE A, M F MTCIRZE AU 552 PHEO& 4% HPTH. A= 5% CLA HD
G533C 8 MOD + N N
C609F/G/R/S/Y 10 MOD A+ + N Y
C611F/G/S/Y/W 10 MOD A+ + N Y
C618F/R/S 10 MOD A + N Y
C620F/R/S 10 MOD A+ + N Y
C630R/Y 11 MOD +/4+ + N N
D631Y 11 MOD NS N N
C634F/G/R/S/W/Y 11 H it + Y N
K666E 11 MOD + N N
E768D 13 MOD N N
L790F 13 MOD + N N
V804L 14 MOD + + N N
V804M 14 MOD + + Y N
A883F 15 H it N N
S891A 15 MOD + + N N
R912P 16 MOD N N
M918T 16 HST NS - N N

MTC: FUIR ISR ; PHEO: B I IR 4% 41 feyid; HPTH: VRS IRIIRETT

#F; CLA: 2 [k & EVE MR HD: SE R E 45; MOD: Hh&5 XU H: =

U HST: S AU Y BH s N2 B +: <10%; ++: 11%~30%; +++: 31%~50%

3.2 el

1)HMTC: RET 3R A8 & MTC K ) F 257
TR R 2R A

2)FNMTC: H i A& B FNMTC B55 5P
WL L ZEAFA FNMTC 5 2 %0 i es Sy Jk 32 P
AZE, W APC JERE FAP LA TERYEURIER"Y, TMifE
L5 A IE L FNMTC BUm S s b, B & B3
DICERI ., FOXEI, PTCSC2. POTI. TCO. NMTCI %
FH 5 FNMTC /) 5 BMAR O, T4 &3 FNMTC
5 14q. 19p. 2q. 1q. 8p. 6q il 12q 24 A Xk H
Y= nl B M., FNMTC B4 PR ILR AR 5, w0
PR L 2 . B, X T FNMTC v LIS T 72
22 FE A T
3.3 Kk

SR DRRG I 0 455 U 22 FIAAR 20 i A S G, Yo 52
AL R I T A T 2R 5 AR BASN, Ife RAERE
SHANE B TR I . HMTC 882 808 1 AR T2

W RET BEPINE R85, 1l R H F AR 7 A A5 3R 6
fitee =X S V7 (polymerase chain reaction, PCR) , — il
J¥ 4% K ( Sanger sequencing) Al — {8 ¥ £ K (next
generation sequencing, NGS) . AN[A] ) FNMTC K £
BRI S s AT REANIA], HEFE FNMTC A B s fE A
BRI NGS T8 R IZ MR IR R 5872 i 4,
UEH B ARRE R — G P EoR A T H0E
3.4 KaIMEh AR

HMTC M15EH) RET £ NI R R LI K FNMTC
AL IR FR 58 1] 225 [H s S LF (TARC)
I3, MR SR BRI N 5 2. 5 2 Bt 4 25
AIREBORTE; 3 2 BRI 2 6 TRER M 1 26 R
PEo B SE AR TR LA S S s A R AR
2% (R E R FRH L7 5 R 5 2 (ACMG) #l
L T2 (AMP) 751 28 S A e hn e A ma
(2015 RO )™ I RAEYIE B2 Hr AT 3= 2 th BAY
1177 N ZSEE N i R 7 oA =X 7/ L = K SN i o 1
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AL S SRR, TR 25 BRI RS
MTE TN AR AR 3 R AR S ARG 15 A A
DU A | RS2 R DA R 8 SR s

BREABN: 75 HMTC B H 55 o AR &
RET ELRIAG I, 7] 2% J&Afi ] PCR., — X7 #1 NGS
J7k; A &E FNMTC B35 550 fa ARE TR A NGS i
T2 2 FE R A B MRS AR R TR
— R AR I THHIE . B EA Ll R IL RS
BN B\ A PRA= M5 B B A TS s
FEAR Ay AL
4 SUTTRES
4.1 HMTC A6
4.1.1 R SO G T IR R S
K& MTC R 9 B SR 5 1, AT SERTIPAd
AR Bkt A R R S L 5 T I ZH AU OC 2R, [R5
TR LA TIEAL . TI-RADS 43235 T 1 P R ot
ARGS9 HEA T B o2, PEARIPE RURSE, 45 25717
I 4K ZH MTC TI-RADS 43250 4 265 5 2K,
TR T MTC HA K& 2w E""", H
F MTC QAL AR A Z JEMHEE A, B
TR MR |5 A3 (fine needle aspiration,
FNA)ZWi MTC #ERfR 2 50%"" . FNA FrAs i )
YR BT, Syl 2 6 ] IS S i Wi
PE, W SERES R | R, R R e
BEE B FFOIR BBk 2R 1 2K

LRARN: BAKA M TI-RADS X MTC HA
BE 2R E, 29 50% i MTC nl5i it FNA FREC
YA L B2 2 W, HEAR I S R A RS FNA H T
HMTC fi#y, Hir TI-RADS 43250 Ak ot XU, 205
A G B2 e
4.1.2  [MUIEFESZEAN  EFRES S MTC R
JE SR S B I IR AR i ) o LT RS A L
HAth MTC 12 W1 53 B RS WA R, U 47, PR RRM
2 U HFUIR AR5 0 i BRI I 375 %5 25 MTC
HHNZW™ (0 MTC MRERRS & T X5 B
JARRL R A SETER, HAE/M A MTC AN/ 2,
TS [ ) IV R 28 A IR S A5 . H G
MIERESZRIZW MTC BI(E M ARG —. FETREEA
WFFE, — M\ 0 I R 55 22 <10 pg/mL B JEAHEBR
MTC; =100 pg/mL i = B 44 %€ MTC; 10~100 pg/mL
AT BE MTC, 51 A R A5 2 VORI A e kit
TS ZAGIHERR AR MTC IME A5 TR,

LRARI: M5 IE MTC R 5 sk
FERGE (R, HF S8 MTC AR, (HHDIR
PR B FAGE I IR 3 5 2 IR A AE S L I PR T B
HMTC £ 7% 9F 47 1ML 75 FA A5 ARG I, 4 1f 375 B 45 %

10~100 pg/mL B, HEFERR G REEGZOARSR ANt il
W P T oA 0 2 A

4.1.3  SEPRAGIN ARSI HMTC #3814 35k
RET JERRZRAZSE . VRN PN 25 DL S AU A Je it
BRI . HMTC JRiBRACTa ) SRtk 2 4574 %
BN RS R 5 o BRI S Sl T s R A, A
AIPHARIA T 4 A HABAS A . 17 CEA /K-S B fhee
RIS B B AR RRBE, BT T 1PAf R (2 284 . CT
DAk R e X AR T f TR B B bk B 4 L e
JEI R 25 RBL T4, CT X li%s 7% 2 58 5 i
54k CT F1 MRI &4 il 4% 7% 1 R A0 77 MRI Al
B BAZIE R R U B RS A A Ui PET/CT nlH
Fa SRR A TEAL, (8 R T R A8 1 UE S S
¥ PET/CT FIT HMTC IR 433,

LRER W HEATEHZ MTC B3R E, 254
RET SEPRIR 22 58 Kl B 1 s R By HMTC 1912
Wro X} HMTC FEA IR 5 R . s RS &R
F1 CEA R LAZRA PEAG bR AR A0 R BE R I PR
I R 1T S8 S5 V2 ARAE S A AN RS ), AR 45 6 S
B CT, HFAESR AL CT 8 MRI, & MRI 58 W14 M
PET-CT 5544
42 FNMTC
421 HEFEKA KT FNMTC Fl SNMTC 78 # 75
SARRHIE b 22 L0, HRTE S K EEAE FNMTC H i
LW 8 M AE7E S . PTEN IR 2 98 738 £ B iF 1
FNMTC HUIR BRI & A KRR, &5, FTC %
i, PRI PTEN JR 2R 58748 SR 35 N A2 Wit 1 7 R
RSB P
422 FEAM FNMTC M2k £ 5K S R G S,
FNMTC 45 & F G —HerEMEA 2 A5 2 DL
) NMTC B I HERR S S I 2 B s . R & B
FNMTC RS PEEOR L, R0 P 28 WL A SC RS 1
il RIS

LRABIN: 5% FNMTC BA BRI E
SR, HAT BRI ZE A AF TR 1) FOBR BRI B R T
B 1) L RS TN DL B 2 FNMTC. 1 JE 28 & 4 A
FNMTC Je BRI, oW = BRI L
5 JRTTIREE
5.1 4% HMTC fiG97
5.1.1 X FAR HMTC B93697  HMTC B ik
FARIBIT AL BAIT T BONME . BT E N AT
HMTC B IHGIFEIEE—, 2 HARARTIBRA K b
TR LSS R R I AR FAR T, S
DX bR B 35 2 R 1 A A R A T T P L AR s 4
XFF ORI LA FE R 0 B, A TIRY T M LSRRI
ELEEEH . X oN1b B, WATIRYT HEI Sk 2 25
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T WX T oNO S E AT Hl R P ., 547
AL, AWFFTEIIH, M 2 258 5 5 rp o Xk
ELEEHER B BIAE, 1 ~ 3 Merh Je Xk I 2555 R I,
[ A0 S5 90K E4 285 5 B 2R 77 %, 24 v e X b B 5 %%
=4 MU, RIS R R T iR 598%™, A FiSLAl
I35 Ctn KA AT —EFERE L Mk A R ™

HERAEEN: TARE HMTC W 697 .
XFT ¢NO HMTC 82, #EfATE 4 HURBRUIBR A LA
TR e XIS AR . XFT cNla HMTC [,
PN TIATT I rh o KK 45754 . X F cN1b HMTC
B, AR M Je X A Sk L 45 . 455 R
RAEL I IX R AR DL MG Ctn ZKF-HRE 2
AT PE AT L 45754
5.1.2  JREPs A ] FAR KIm AR HMTC B6
J¥  HMTC EAHERE &, #55> HMTC B35 724 0O
2RI SRR 0 AN (50 A AL % 7%, RO VIERAYAIL
AR, HFFZAT M E ThRe e k. X
FREETE, BAIRTT Bin R m R i R | g2
fift 4 BPRER SRR | D DB AHOCEET . BT
CL 438 2 A0 a] 259 % e 30 HMTC A 305 /Ny
T2 R VR R A R LEE A E AR R e
LR RIS HE TR M sl b e A ME MTC HyilE
IRIGYT, A 220 2280 s/ N~ I 2 R DT 1 70 1
FEA TG PRI o B 1A 20 o T SRR AT 1) 77 2
Hh, A = EPENE RET $II50), HAT RET BRF1 76,
XITF RET MRl 58748 K i 8B A%, BRTC A ™
PNy B RET #4157 (BLU-667 Fil LOXO-
292) FEI IR IS B B2

BREAR W X R s A A A AN
FARK) HMTC B35 0] %8R L 2593097 . BRAE
T B R A R | A SRR (R
KR, AHERRIT TR
5.1.3  £FXF HMTC 3 EZHEMIRYY  MEN2A B
TWHTE 30~40 27 s H IR iR g 4% 41 ¥R (pheochro-
mocytoma, PHEO), i % 5 MTC [F] i ol fE J5 12 7 .
TE ATA-H Fl ATA-HST & 5|19 [ 2 1, PHEO AJ g
1E 8~12 Z W L H B, 76 ATA-MOD 2 51| /i &
PHEO Al fE7E 19 ZHFH I, FURIEDIBR AR R K2
Wit PHEO A RE S8UE A H 8™ B A HE 20T,
K, XF T HMTC 55, KRR AF4HHEA PHEO, —H.
Wiz W iZ e YIER PHEO, HMTC 412 J Wil i MI-
BI 4% 7 I CT i RS AR Re L ik (hyp-
erparathyroidism, HPTH), # 4 M RAEI 34 FAT]
PERRIR 4 HRSERRVIBR AR 5l 4 AR SERRVIBR AR, B 14
S

LREEW: @i HMTC %/ 5 ifi# PHEO,

— Hifii2 %55 % PHEO., HMTC {12 )5 I il i
MIBI A% #iH S CT i (i, HPTH, HPTH f83%
N YIBRIA IR RS IR, RIS TRRIGYY, I
TR AR RE
5.2 %F%F FNMTC HREYT

FNMTC HA & Y 0K st 2 81X, FNMTC
—GE ) R R AR 5 ~ 8 £, I FN-
MTC i EAT 5 B a5t A 40— S B, xELADR) Do
BB AL 7284k, T FNMTC 5 SNMTC %
(R AR IR 22 S 01k, DR IR YT SR S AAH )™, {1
5 SNMTC # L, FNMTC & fR4E i o | (28 E
CNE AR NS L A =N =2 L 11 -
It FNMTC 7247 FARIA 7 I 75 B4 B 1 7 Je X3k
B4, e b L EE L RS S i, $R T BERS 2L T
5 58 bk L0 255 492 . FNMITC i ] T 2 ke L
%905, BT LATE R ENMTC B k3T AR AR X, 7]
AE T L3 2455 58 AU F R R 2 DI BR AR A, 240
PR JE PR R A U N RPN e (R 2 P ) BB
Frz—, FNMTC [ SNMTC B HA {2280k, % FNM-
TC 7] RERTEEH M FARVIBRAL

LBRABZW.: HiT FNMTC J877 5 F1 SNMTC
SREIAHIE, FNMTC B4 5 &AL, 17617
FARIGT T T B S P e X R EL 4, 4 v o Xk
ELEE LRSS 2B, RTIA FIN Sk LS55 4
6 EfEMETFR
6.1 HMTC BT

o A AL T AR AN ] ) 28 AR A8 a5 AR
[vi] (8 XU, 2 2 R T AR, A B, S BE— RIS . X T
HST S35, MR RATHURIRDIBRAR . I EE R
HST 25 A2 L Az 18 S7 RV EF 738 PRGN, 25812 N
HST g1, Tt E A A A5 1 AR T HR
RRUIBRA . XtT H BB, NN 3 2 A Arat Ak
i« STERAR AL Ctn A, 76 5 2 Z B EA 7 H R
HRUIBEA, FARIE Ctn ACEFE S FARBHRIAF AL
XFF MOD 4l 888, WM\ 5 % A S TR | 3
SRR R Ctn AGI, 78 L35 ] s A AE A 7 H R
BRUIBRA, FA B 8] FZE R T L3 Ctn 7KFYS
SR TAR, BSCEROR D, TRELZ I OC AR
Z3CHRG ], #HE S BILE AT 5 v 5% .

BRABN: HMTC 5 RET 3K A8 FAE1E
FHSEME, 42 HMTC B MHE 8 R ik T RET %
SR, A7 Bl FPPAk FEDR A o8 1 RURS: , P A T
WARfER 2. Rl AR 22 HT A B R4
T G SRR, IS B E SR LY A TS
Y38, HeFdeE T BRI B, TR H R
VIBRA, RIS T BB B2 b3 2> At i, o B}
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T BRI OE . WA AR KRN RET EH IR
RGN, RIS RET BLR IR 2 288 Tl B4 7 it
BT SR B XU, S USCIE A7 2 A B s A )
6.2 FNMTC Ay
FNMTC Z R AFTE B R ML, e .
PUEHE SRS AR RS A, B IR — AR b
— ", T AR Al — AR AR PRI, MR
%EE/HUZ%_WE& ZET Y FNMTC A 51 1k
A5 R MR ) B N7 ARSI B S0 7 i, LA 30 R isf
Z&L%ﬁ&ﬁ%{fﬂ% ST NMTC 543
TEAHRIR) GG S, 5 R B oA 2 sk 2 112
b NMTC B35, BT HETAT 20 2 DL —20f — 4%
SEJE, UHR Lo, EAT 1 AR HRIR B B 7
. XTAEREFCRIEI A2 & NMTC £, BT
R B 0 o, A TR P2
LRAR I XHICEERTIC AT il e 2575519 FNMTC
FIGERLI, e AT T HOR B ) B I 355 27 A B 58
R AT, DA R &30, AT, AR iRy T
@% ULAMfERE FNMTC B R H R 8 % m fe -k

HEAT 4 T PR 18045 S AR G A Z2 3 RSN, A7 1)
TR AR AU, HIT & BEAYIRT P SHEVTT 5.
BFRIPERS

ZEHK
BIE AERUREERE R R
BREAK
bt JERURSARE R B
REARAK
Mg JERTEMRIEERE
THSR PRI PR
PO AERORAERR R B

%ﬁ%ﬁﬁ%ﬁﬁﬂ%ﬁi

THul KHRERRER

MRBHAER Rl R phidlZe /z‘ B

FEET  REREER IR B
LREBR

DL E R R ) 2021 4F27 48 455 23 1A
A4

DL EE R I PR ) 2021 4R35 48 55
SE

[1] Peiling Yang S, Ngeow J. Familial non-medullary thyroid cancer:

23 M

unraveling the genetic maze[J]. Endocr Relat Cancer, 2016, 23(12):
R577-R595.

[2] Stulp RP, Herkert JC, Karrenbeld A, et al. Thyroid cancer in a pa-
tient with a germline MSH, mutation. Case report and review of
the Lynch syndrome expanding tumour spectrum[J]. Hered Can-
cer Clin Pract, 2008, 6(1):15.

B3]

(6]

[7]

(8l

[9]

[10]

(1]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

[20]

Capezzone M, Marchisotta S, Cantara S, et al. Familial non-
medullary thyroid carcinoma displays the features of clinical anti-
cipation suggestive of a distinct biological entity[J]. Endocr Relat
Cancer, 2008, 15(4):1075-1081.

Raue F, Frank-Raue K. Genotype-phenotype correlation in mul-
tiple endocrine neoplasia type 2[J]. Clinics (Sao Paulo), 2012,
67(Suppl 1):69-75.

Smith DP, Houghton C, Ponder BA. Germline mutation of RET
Codon 883 in two cases of de novo MEN 2B[J]. Oncogene, 1997,
15(10):1213-1217.

Wells SA Jr, Asa SL, Dralle H, et al. Revised American thyroid asso-
ciation guidelines for the management of medullary thyroid car-
cinomalJ]. Thyroid, 2015, 25(6):567-610.

YuY, Dong L, Li DP, et al. Targeted DNA sequencing detects muta-
tions related to susceptibility among familial non-medullary
thyroid cancer[J]. Sci Rep, 2015, 5:16129.

Cetta F, Montalto G, Gori M, et al. Germline mutations of the APC
gene in patients with familial adenomatous polyposis-associated
thyroid carcinoma: results from a European cooperative study[J]. J
Clin Endocrinol Metab, 2000, 85(1):286-292.

Hincza K, Kowalik A, Kowalska A. Current knowledge of germline
genetic risk factors for the development of non-medullary thyroid
cancer[J]. Genes (Basel), 2019, 10(7):E482.

Srivastava A, Miao BP, Skopelitou D, et al. A germline mutation in
the POT1 gene is a candidate for familial non-medullary thyroid
cancer[J]. Cancers (Basel), 2020, 12(6):E1441.

McKay JD, Thompson D, Lesueur F, et al. Evidence for interaction
between the TCO and NMTC1 loci in familial non-medullary
thyroid cancer[J]. J Med Genet, 2004, 41(6):407-412.
Navas-Carrillo D, Rios A, Rodriguez JM, et al. Familial nonmed-
ullary thyroid cancer: screening, clinical, molecular and genetic
findings[J]. Biochim Biophys Acta, 2014, 1846(2):468-476.
Capezzone M, Robenshtok E, Cantara S, et al. Familial non-
medullary thyroid cancer: a critical review[J]. J Endocrinol Invest,
2021, 44(5):943-950.

Plon SE, Eccles DM, Easton D, et al. Sequence variant classification
and reporting: recommendations for improving the interpretation
of cancer susceptibility genetic test results[J]. Hum Mutat, 2008,
29(11):1282-1291.

B e, A A R bR M R A1 A ) 511 PR N ) AR B R R
(20205) [J]. Hr A2 3@ ARL2F SCHR (FE T4, 2020,14(3):161-168.

Li JM, Li HR, Yang Y, et al. The KWAK TI-RADS and 2015 ATA gui-
delines for medullary thyroid carcinoma: combined with cell block-
assisted ultrasound-guided thyroid fine-needle aspiration[J]. Clin
Endocrinol (Oxf), 2020, 92(5):450-460.

Zhao J, Yang F, Wei X, et al. Ultrasound features value in the dia-
gnosis and prognosis of medullary thyroid carcinomallJ]. Endo-
crine, 2021, 72(3):727-734.

Trimboli P, Treglia G, Guidobaldi L, et al. Detection rate of FNA
cytology in medullary thyroid carcinoma: a meta-analysis[J]. Clin
Endocrinol (Oxf), 2015, 82(2):280-285.

Niederle B. Screening for medullary carcinoma of the thyroid[J]. Br
J Surg, 2014, 101(13):1625-1626.

Verbeek HH, de Groot JWB, Sluiter WJ, et al. Calcitonin testing for
detection of medullary thyroid cancer in people with thyroid nod-
ules[J]. Cochrane Database Syst Rev, 2020, 3(3):CD010159.


https://doi.org/10.1186/1897-4287-6-1-15
https://doi.org/10.1186/1897-4287-6-1-15
https://doi.org/10.1186/1897-4287-6-1-15
https://doi.org/10.1677/ERC-08-0080
https://doi.org/10.1677/ERC-08-0080
https://doi.org/10.1038/sj.onc.1201481
https://doi.org/10.1089/thy.2014.0335
https://doi.org/10.1038/srep16129
https://doi.org/10.3390/genes10070482
https://doi.org/10.3390/cancers12061441
https://doi.org/10.1136/jmg.2003.017350
https://doi.org/10.1007/s40618-020-01435-x
https://doi.org/10.1002/humu.20880
https://doi.org/10.1007/s12020-020-02510-2
https://doi.org/10.1007/s12020-020-02510-2
https://doi.org/10.1111/cen.12563
https://doi.org/10.1111/cen.12563
https://doi.org/10.1186/1897-4287-6-1-15
https://doi.org/10.1186/1897-4287-6-1-15
https://doi.org/10.1186/1897-4287-6-1-15
https://doi.org/10.1677/ERC-08-0080
https://doi.org/10.1677/ERC-08-0080
https://doi.org/10.1038/sj.onc.1201481
https://doi.org/10.1089/thy.2014.0335
https://doi.org/10.1038/srep16129
https://doi.org/10.3390/genes10070482
https://doi.org/10.3390/cancers12061441
https://doi.org/10.1136/jmg.2003.017350
https://doi.org/10.1007/s40618-020-01435-x
https://doi.org/10.1002/humu.20880
https://doi.org/10.1007/s12020-020-02510-2
https://doi.org/10.1007/s12020-020-02510-2
https://doi.org/10.1111/cen.12563
https://doi.org/10.1111/cen.12563

T ENEIE AR 2022 S5 49 A% 18 Chin J Clin Oncol 2022. Vol. 49. No. 1

WWW.cjco.cn 11

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Giannetta E, Guarnotta V, Altieri B, et al. ENDOCRINE TUMOURS:
Calcitonin in thyroid and extra-thyroid neuroendocrine neoplasms:
the two-faced Janus[J]. Eur J Endocrinol, 2020, 183(6):R197-R215.
Giovanella L, Treglia G, lakovou I, et al. EANM practice guideline
for PET/CT imaging in medullary thyroid carcinomalJ]. Eur J Nucl
Med Mol Imaging, 2020, 47(1):61-77.

5, SRR PRI, A5 HUIR R BE R 2 W SR T b L SR
(2020/%)[J].Hh 92 TSR3, 2020,40(9):1012-1020.

Weber T, Schilling T, Frank-Raue K, et al. Impact of modified radic-
al neck dissection on biochemical cure in medullary thyroid car-
cinomas[J]. Surgery, 2001, 130(6):1044-1049.

Tappenden P, Carroll C, Hamilton J, et al. Cabozantinib and van-
detanib for unresectable locally advanced or metastatic medullary
thyroid cancer: a systematic review and economic model[J]. Heal-
th Technol Assess, 2019, 23(8):1-144.

Ruan XH, Shi XL, Dong QM, et al. Antitumor effects of anlotinib in
thyroid cancer[J]. Endocr Relat Cancer, 2019, 26(1):153-164.

Chen J, Ji Q, Bai C, et al. Surufatinib in chinese patients with locally
advanced or metastatic differentiated thyroid cancer and med-
ullary thyroid cancer: a multicenter, open-label, phase 1I trial[J].
Thyroid. 2020, 30(9): 1245-1253.

Drusbosky LM, Rodriguez E, Dawar R, et al. Therapeutic strategies
in RET gene rearranged non-small cell lung cancer[J]. J Hematol
Oncol, 2021, 14(1):50.

Subbiah V, Hu MI, Wirth LJ, et al. Pralsetinib for patients with ad-
vanced or metastatic RET-altered thyroid cancer (ARROW): a multi-

cohort, open-label, registrational, phase 1/2 study[J]. Lancet Dia-

(30]

(31]

[32]

(33]

(34]

[35]

[36]

betes Endocrinol, 2021, 9(8):491-501.
Rowland KJ, Chernock RD, Moley JF. Pheochromocytoma in an 8-
year-old patient with multiple endocrine neoplasia type 2A: im-
plications for screening[J]. J Surg Oncol, 2013, 108(4):203-206.
Ammar SA, Alobuia WM, Kebebew E. An update on familial non-
medullary thyroid cancer[J]. Endocrine, 2020, 68(3):502-507.
Ito Y, Hirokawa M, Higashiyama T, et al. Biological behavior of
papillary carcinoma of the thyroid including squamous cell car-
cinoma components and prognosis of patients who underwent
locally curative surgery[J]. J Thyroid Res, 2012, 2012:230283.
El Lakis M, Giannakou A, Nockel PJ, et al. Do patients with familial
nonmedullary thyroid cancer present with more aggressive dis-
ease? Implications for initial surgical treatment[J]. Surgery, 2019,
165(1):50-57.
Mazeh H, Benavidez J, Poehls JL, et al. In patients with thyroid can-
cer of follicular cell origin, a family history of nonmedullary thyroid
cancer in one first-degree relative is associated with more aggress-
ive disease[J]. Thyroid, 2012, 22(1):3-8.
Capezzone M, Fralassi N, Secchi C, et al. Long-term clinical out-
come in familial and sporadic papillary thyroid carcinomalJ]. Eur
Thyroid J, 2020, 9(4):213-220.
Park YJ, Ahn HY, Choi HS, et al. The long-term outcomes of the
second generation of familial nonmedullary thyroid carcinoma are
more aggressive than sporadic cases[J]. Thyroid, 2012, 22(4):356-
362.
(2021-10-15 Wiek)
(Gl s et o)

WERAEH TAE, SIS FH A KA T FH A TS A ER AT 515 %, Ak,

- S R E

HBFHREER

CPEMFBIER) K 13037, XENE. RBER, HRER” BANRE, DARERBESIAE

(F

B PG e R ) iR A RA T ARk 2022 % 49 £ % 1| MLFEFA T 5 REOARE B, AT, BU.
EH, FENFREAMLEREMAINT ARG, ERLEN T T (BEKRESRSG)

W  SIFEEET HIRFEFREHES —ER
IMEE B IEEIF HAMKFE—WEBER
FEA R EFIR

A alHR NALEFRHEE

AR SIFMHEREIT MAELRERFLEFPS
-S| d AN BT

Tk HAZ B RFAMEFR

MBE FAETF  REEAKRENBER

A & FHEEF LEEMNBER

TFF el HFHEMKPH BT HLIZER
BRI B FALEIF RAEERAXFIGER


https://doi.org/10.1530/EJE-20-0506
https://doi.org/10.1007/s00259-019-04458-6
https://doi.org/10.1007/s00259-019-04458-6
https://doi.org/10.1067/msy.2001.118380a
https://doi.org/10.1530/ERC-17-0558
https://doi.org/10.1186/s13045-021-01063-9
https://doi.org/10.1186/s13045-021-01063-9
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1002/jso.23378
https://doi.org/10.1007/s12020-020-02250-3
https://doi.org/10.1016/j.surg.2018.05.075
https://doi.org/10.1089/thy.2011.0192
https://doi.org/10.1159/000506955
https://doi.org/10.1159/000506955
https://doi.org/10.1089/thy.2011.0163
https://doi.org/10.1530/EJE-20-0506
https://doi.org/10.1007/s00259-019-04458-6
https://doi.org/10.1007/s00259-019-04458-6
https://doi.org/10.1067/msy.2001.118380a
https://doi.org/10.1530/ERC-17-0558
https://doi.org/10.1186/s13045-021-01063-9
https://doi.org/10.1186/s13045-021-01063-9
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1002/jso.23378
https://doi.org/10.1007/s12020-020-02250-3
https://doi.org/10.1016/j.surg.2018.05.075
https://doi.org/10.1089/thy.2011.0192
https://doi.org/10.1159/000506955
https://doi.org/10.1159/000506955
https://doi.org/10.1089/thy.2011.0163
https://doi.org/10.1530/EJE-20-0506
https://doi.org/10.1007/s00259-019-04458-6
https://doi.org/10.1007/s00259-019-04458-6
https://doi.org/10.1067/msy.2001.118380a
https://doi.org/10.1530/ERC-17-0558
https://doi.org/10.1186/s13045-021-01063-9
https://doi.org/10.1186/s13045-021-01063-9
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1016/S2213-8587(21)00120-0
https://doi.org/10.1002/jso.23378
https://doi.org/10.1007/s12020-020-02250-3
https://doi.org/10.1016/j.surg.2018.05.075
https://doi.org/10.1089/thy.2011.0192
https://doi.org/10.1159/000506955
https://doi.org/10.1159/000506955
https://doi.org/10.1089/thy.2011.0163

	1 遗传性甲状腺髓样癌
	2 家族性甲状腺非髓样癌
	3 风险评估及基因检测
	3.1 风险评估及适检人群
	3.1.1 风险评估
	3.1.2 适检人群

	3.2 检测基因
	3.3 检测方法
	3.4 检测结果解读

	4 诊断策略
	4.1 HMTC的检测
	4.1.1 超声检查及超声引导下细针抽吸活检
	4.1.2 血清降钙素检测
	4.1.3 基因检测及其他检测

	4.2 FNMTC
	4.2.1 超声检查
	4.2.2 基因检测


	5 治疗策略
	5.1 针对HMTC的治疗
	5.1.1 针对可手术HMTC的治疗
	5.1.2 局部晚期不可手术及远处转移性HMTC的治疗
	5.1.3 针对HMTC并发症的治疗

	5.2 针对FNMTC的治疗

	6 高危个体干预
	6.1 HMTC的干预
	6.2 FNMTC的干预


