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Advances in treatment of differentiated thyroid cancer
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[ABSTRACT]

The incidence rate of thyroid cancer has increased rapidly in recent
years. With the deepening understanding of thyroid cancer and the
development of medical technology, the treatment of thyroid cancer
has been improved. At the same time, the concept of individualized,
multi-disciplinary and coordinated therapy is emphasized. This article
briefly describes the status and development of differentiated thyroid
cancer treatment in recent years from four aspects: endoscopic
operation, active surveillance, neoadjuvant therapy and targeted

therapy.

[KEY WORDS] Thyroid carcinoma; Endoscopic surgery; Active

surveillance; Neoadjuvant therapy; Targeted therapy

EFRiLix - Expert Forum

DOI: 10.3781/j.issn.1000-7431.2022.2202-0108

[1EERAL]
b R AR B IR A B Sk AR
200001

AUTHORS FROM

Department of Head and Neck Surgery, Renji
Hospital, Shanghai Jiao Tong University School of
Medicine, Shanghai 200001, China

Correspondence to: WANG Zhuoying ( E 54
E-mail: zhuoyingwang@hotmail.com

TUMOR, 2022, 42 (01): 2-7

FINANCIAL DISCLOSURE: The authors have
indicated they have no financial relationships
relevant to this article to disclose.

Received 2022-01-06 Accepted 2022-01-20

Copyright© 2022 by TUMOR All rights reserved

PR B 988 1 Ry B8 DL %) PN 0 0 P b, 3T
ARk HL A R R B E I 2020 4F 4 KT
2 VPR AR 5 191 B 30 60 T A1), H: 2 6 R AE i

A Bb R b 8 AR 11 o e 2015 4F b [E
MR R NECL 20 T, Hoh 2ot ks %
i5 19.59/10 J5 Bo AN [R] 26 YA FECRR 9 1) TS
Z5E R DHARIRFLLIRIE (papillary thyroid

carcinoma, PTC) i F A1) 710 AL HR Bt des
(differentiated thyroid carcinoma, DTC) f¥ B fk
TS BChS 5 0 HUIRARR 709 (anaplastic thyroid
carcinoma, ATC) IR AR FEAR, (HHUEW2E,
A A AE IR 1 AR T o A R g s 461
$90% VA1) PTC i3, RV SR R AT,
(BAS [v) R AR AT 20 B LG AN ] 1) e A= 0247



Pl A BRI R HUR IR 1R YT ik

3

DR

BEE T IT S BB RN o TR W) A R B R
Ji&, WIFE R R AN ]S AN [ fc 6 B2 ) FROBR g
I PR 2 B o3 1 BRI T IR Z A
o P, H AT AR 36T, 7EZ G
FrARE BI040 5 7 05 AN PR AR 7
LRl b, SmsR RS EZ B LU R £
FRMZH A EREIRr . —TJrm, FRER
I 2 24 W ) L B O i PR T A BRI 1 5 A AL
MRy F B, Blnpms FAR B ke as g
I 28 W F AR BT o FH ISR T R A 0
R S RER I, T S R Al A1) 4 5 1) 1 B 1
SR B (8 IR R T A B AR SO
LA N HARBRF A RAE HUIR B 13 1 4% 1)
BEVT SRy s i 51 PR 88 1B 4 B i o A I 18 TR
R AR 3R T7 4 D71, PR AR R AR IR
FEIRTT I BLRS K e

1 BEREENSZAFREREFR

H 1996 455 1 44 4= Ji 4 FHOR R 7 R St LA
K, BETFANEESRBUR SR HEMH
KEARW A, =4 AR R G T FbLEE A
RGNS, ST ARTE VIR IRAMERA YT k&
BT HEEZENEN. PTC 5L, FHILL
T AR I8 4 10 0 E2L 2285 R B R A A A 1), o
RIEEMESR T RN R 2 &) 12 B HUR R
EAEN R AL, X PTC BEMH, fEIh
oI A A s T AR IR DL R AR
I PR 28 30 A AR Y B E R I I A4 T, g T~
RIS TR ERM RGO ITA S TR
GeFHCF AR T, o I R R 2 25 (CSCOD
A6 TR B 29T FE M (202)) PR i,
PTC 5T ARM R A LS M IE s « (1D BEA
BRI R AT R s (DR KE<2~3 cm ;: (3)
PR KRR <5~ 6 cm ; (4) TCHI B AYIRIMZIE .

g WY A AR R AMR AL L B AR AL o I 254 5
B T AR AR RRIE

FIAT, AR SR 2 RES R k5 2]
AR YIER, JUHIEHURIGE VIR . 221
JERTRE . AT LA BB B A A L,
ZH I RPRABEAR IR MARX B> T FR
LRI IR RO I — N E 2. H
Rl SCHARE S T FARBRDIBR KA Ok
ANEMR A LRI A HUR S IR REAR T D 55T
FARIFTCZER, (BB T AR LR R I PR
PR MR g, LR RIS D18 1
JEE BT HEAT XU PP AR AR I AR IR 55 i 3 P4
SRR . BEAESCRRAGE, XU HUIR AR A
JAH 1R, EBRFPAMEBTIFA, A& m R
FFMRE K T REIREE SR, JF HLAVIRSZ IREEK
FARTSHH FRY s

2 REERRRERENZYIRET

R s 0 B R AR A R B 9IRS PTC 83
HEAT 7 5 A W D R EE It R S B AT TR A T T
KA H AR 2 WUATIETEDF SR, XF 28 ™ H fifi
A R AE ORI N FLKOIRIE  (papillary thyroid
microcarcinoma, PTMC) B WA )5
KA R 2 B R e e R 22 18 B0 gt
Je e 1T O % U oY oR, 57 s
19 PTMC &4 10 4F J Hh B8 385 O 69 Lo 41 oy
8%, i HLIG PRAIE S A9 Ik T 25 76 B 4 AL 3.8%,
If HAER F AR B E WIS TR TG, 5
FiX 2 WAFFTH 45 R, 2015 4F 9 [ FR R Pr 2
(American Thyroid Association, ATA) A HUIR
B4 5 DTC 45/ " g, XTI Bz B
T 4 2 3% B8R PR AU TR DA e B R 28 PE AR 1Y
20 Jf 2 B 53 1 E AR B B s AR R e AR A
A DA B AR A 4 BT R 37 B HEA T TR YT
(PR R 222 (CSCOD AL B HUIR iR 12



4

Pl SRR HUR R B iR T

JrIE R (2021)) P HfERE, 6T L LU R AR
A& PTMC & W47 E 8 - (1D MR
TS R ML 5 (2) Tolf R R LB 0
ko (3D EATEEM, S5 HERR G R AL
SPRAE AL . S T 56 UE HR R S 20 W ) T
PEFNZ Ve, TEAFEZIFRE T ZWETIEPE R K
6 U2 AR TR 3 R R AN R Y
PREFEATE AR, (H R ZHARAE T8 FR
Mz, BNEREVT I, (RS PTC B M5
R, BT AL RS BAE T O AL P
TUTTLE 4§ P24 511 B 1 b ik 5 2 Iioe e K
15 em, [FIRERRAS TRBIMZ R . BHE B
TR, =5 2l W 00 2 AT Ay 2 AU, FR B e 14
— P RBEARIT ik . — IR IR IR 7 AR
ATA 5 FE e 8 25 A REAT: BE U5 A o 1 A 52 40
KoK SN, EELA 50 000 ~ 60 000 FilH &
PTMC B & IE A2 E Ik 2.

FENG PR e rhr, B ARUR AW ) ) EL AR b v
B U R 1 R 6 A B, 3K 3 B e i 3 1Y
SRAFATY SRR AR5 1 S5 5 AN B3 ). 2016
AF, BRITO % U9 i 75 e 5 Bl W ik 7 256
Fifvge R SRR P AR R AR AN BT A AR
G H R WA, YRS YR VIR
Hesg b 2 T P filhn, KIM 45 PO g
BRAF € R4 fig A7 B TR XU PTMC 45 3
PSR, I HZFh A Wpbs a5 A R vt T
L U 5 SCHE A . R, AR ST
HAE I ADSRAESE T, A EAS#E— PR

3 BERRH PRI ER T EATT

SRR E, DTC R & A28 <EME
A T [ B LU 29 R 7% ~ 16%. kD
B B 0 I L 2 AR A0 ] PR 2548 1) Le 91 24
15% ~ 30%"""", BEREIE LA K A ML TR 5
BRI AL B0 (2 ZR M L 5 R FE

TR FAETE R . iR JCE AR TE VI BR & DTC
BHETURA R A EE R E R 5, Rtk
i B B A R O BUS WA S . h—Tr i, R
] ARAL A B AL T B AT TR, A
MEOIERA . EVIBR AR MBS I UIBR AR S, H 2
REFAR S HNIL, TR BT 80N
S g Jey H G AU R B S8 B AR T T AR L2
B P BB IR YT B AR EE R
BT IR B FEAR IR 230 e e AR PE DI BR v g
PEFI S A ARG R Ry, 22 “ A aIER”
CRTUIER . A 20 A 90 4EAUTT IR, 2 AT
FEH U I SO e e Jra T G S8 R 2 AR A8
ARI7 RIUST 45 07 vk LA i F AR DI B B0, fHz
BR TG RIHOR S R, 7 A 2 IR R
FHTZ IR . AT, B R R AR AR R
7R, WU BRI BTl B iR T © BUS—E 1R
. B K R— L LISBEHI 450 o 3 n 8 1) 25 W) H]
TR YT AN T UTER 4 HAR 88 DA i 2k 17 4 BhiR o
B A5 (T 7, TR S A A RE M I A 6
WIETEA AN IT R Z

4 BHRRBREREEEST

it 5 X6 FE R s 23 1 DL R 58 B9 A R A
L i) 245 ) 7 B 0 FRCIR JI 88 (4357 FR AR BN T2
ML, G BEIRTT SR AR B35 ok TR
A H o H AN AR g (0 1 25 ) T B4
fifs 42 R W T 00 0 0. BRAF 41018 700 1 RET 41 7
RIS, FAE AR T i g A L IR B ik
F AR SR N A2 SR AF . 2013 4F, RHdkE
Je U e 5 A 24 R B RS (Food and
Drug Administration, FDA) #tif i FIAI7 5
P DTC, B3 T AR A e 7 BEHLBLE TG PR
K5 SELECT i 7w th i g 25300, FDA itk
SRR T SR S 0 B 2 R M S M UK I
DTC™, Btk ob, A4 25006 o i 1A



Pl A BRI R HUR IR 1R YT ik

I IR A 25 1 1, L b . R, ik
PAEE . S e MZENA R JE 55 SE R # 3G 1 FDA
FLHE T HOAR IR IR i), oy — Dl
S PRI Y 25 R4 78 1 BT 2 JE iR 7 Ry A it i
B B MR P O i v DTC A etk 7, 1%
WS 735 BT IF 2 JE AT D b 35 9 4K TG 3 Joe 26 A7 301,
(SR epri i o N s PRIV E LR YR
KR g AR (Y TRIS AT 1A ek 7 22 102 AR g R 1 T A
JEHIR AR A A R 25 PERY . AR RO

5 B 2

ARSI BE LA ANHUIR IR FA L R H
AR R I DI BT RS G 300 PR LR s 1)
Sl Bl iR o ARG 0T VR LR R RO AL YR T 4 5
PR T AR AR IR T B R e 5 224 . e
PRECEE R, HUR BRI BRI K SR A B2 )7
A RER A A TT . e Ah, AR R B B[R]
JO7 24 S A AL AR IR, DR

AR i3 0 (R T B FH A5 )

[ &% 30k |

[11

[2]

[3]

[4]1

[5]

[6

[7]

SUNG H, FERLAY J, SIEGEL R L, et
al. Global Cancer Statistics 2020:
GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers
in 185 countries[J]. CA Cancer J Clin,
2021, 71(3):209-249.

oz, PheTk, skELE, 4. 2015 4Erp
[ A BB A T LA BT D). rh AR 2
#, 2019, 41(1):19-28.

CHEN C, HUANG S, HUANG A, et al.
Total endoscopic thyroidectomy versus
conventional open thyroidectomy in
thyroid cancer: a systematic review
and meta-analysis[J]. Ther Clin Risk
Manag, 2018,14:2349-2361.

BB, APk, B, AF L AORERI
B R PO A o B o T J ).
PEeRLER , 2019, 25(21):4218-4222.
EWW, . BRI TR S0
e D1, b 92 ARk, 2004,
24(10):55-57.

e N RLANE [ K TR R b 2y . W
RIS INE (2018 4RO []. e
JEAMERESCHL , 2019, 13(1):1-15.
ANUWONG A, KETWONG K,
JITPRATOOM P, et al. Safety and
outcomes of the transoral endoscopic

thyroidectomy vestibular approach[J].

[8]

[91

(ol

(1]

2]

P RAR AL -

JAMA Surg, 2018, 153(1):21-27.
JIANG W J, YAN P J, ZHAO C L, et
al. Comparison of total endoscopic
thyroidectomy with conventional
open thyroidectomy for treatment of
papillary thyroid cancer: a systematic
review and meta-analysis[J]. Surg
Endosc, 2020, 34(5):1891-1903.
oI R R 2= S M TAEZ L sx . bl
I R4 (CSCO) Sk R AR M2
JrfEm (2021) [M]. dbs 0 AR PAEHRR
#, 2021.

CHUNG E J, PARK M W, CHO J G, et
al. A prospective 1-year comparative
study of endoscopic thyroidectomy
via a retroauricular approach versus
conventional open thyroidectomy at a
single institution[J]. Ann Surg Oncol,
2015, 22(9):3014-3021.

WANG Y, ZHOU S, LIU X, et al.
Transoral endoscopic thyroidectomy
vestibular approach vs conventional
open thyroidectomy: meta-analysis[J].
Head Neck, 2021, 43(1):345-353.
JIANG W J, YAN P J, ZHAO C L, et
al. Comparison of total endoscopic
thyroidectomy with conventional

open thyroidectomy for treatment of

[13]

[14]

[15]

[16]

papillary thyroid cancer: a systematic
review and meta-analysis[J]. Surg
Endosc, 2020, 34(5):1891-1903.
XIANG D, XIE L, LI Z, et al. Endoscopic
thyroidectomy along with bilateral
central neck dissection (ETBC)
increases the risk of transient
hypoparathyroidism for patients with
thyroid carcinomalJ]. Endocrine, 2016,
53(3):747-753.

BRITO J P, ITO Y, MIYAUCHI A, et
al. A clinical framework to facilitate
risk stratification when considering
an active surveillance alternative to
immediate biopsy and surgery in
papillary microcarcinoma[J]. Thyroid,
2016, 26(1):144-149.

ITO Y, MIYAUCHI A, KIHARA M, et al.
Patient age is significantly related
to the progression of papillary
microcarcinoma of the thyroid
under observation[J]. Thyroid, 2014,
24(1):27-34.

SUGITANI I, TODA K, YAMADA K, et
al. Three distinctly different kinds
of papillary thyroid microcarcinoma
should be recognized: our treatment

strategies and outcomes[J]. World



6 BBl &R LB HUIR I TR YT Ut
Surg, 2010, 34(6):1222-1231. thyroid cancers in the US[J]. JAMA [311 HUS, HELMAN S N, HANLY E, et al. The
[17] HAUGEN B R, ALEXANDER E K, BIBLE Otolaryngol Head Neck Surg, 2020, role of surgery in anaplastic thyroid
K C, et al. 2015 American thyroid 146(6):585-586. cancer: a systematic review[J]. Am J
association management guidelines [24] JEON M J, KIM W G, CHUNG K W, et Otolaryngol, 2017, 38(3):337-350.
for adult patients with thyroid nodules al. Active surveillance of papillary [32]  JHEHHK, XA, BEBINE, % . TI-RADS
and differentiated thyroid cancer: thyroid microcarcinoma: Where do I B OB AN FEOR MR 45 BB
the american thyroid association we stand?[J]. Eur Thyroid J, 2019, I %5 502 Wit (8 D). B, 2020, 40(8):
guidelines task force on thyroid 8(6):298-306. 557-563.
nodules and differentiated thyroid [25] BUJ R, MALLONA |, DIEZ-VILLANUEVA [33] LIM H, DEVESA S S, SOSA J A, et al.
cancer[J]. Thyroid, 2016, 26(1):1-133. A, et al. Kallikreins stepwise scoring Trends in thyroid cancer incidence and
[181 ROSARIO P W, MOURAO G F, reveals three subtypes of papillary mortality in the united states, 1974-
CALSOLARI M R. Active surveillance in thyroid cancer with prognostic 2013[J]. JAMA, 2017, 317(13):1338-
adults with low-risk papillary thyroid implications[J]. Thyroid, 2018, 1348.
microcarcinomas: a prospective 28(5):601-612. [34] GLASER S M, MANDISH S F, GILL B
study[J]. Horm Metab Res, 2019, [26] KIM K J, KIM S G, TAN J, et al. BRAF S, et al. Anaplastic thyroid cancer:
51(11):703-708. V600E status may facilitate decision- Prognostic factors, patterns of care,
[19] MOLINARO E, CAMPOPIANO M C, making on active surveillance and overall survival[J]. Head Neck,
PIERUZZI L, et al. Active surveillance of low-risk papillary thyroid 2016, 38 Suppl 1:E2083-E2090.
in papillary thyroid microcarcinomas microcarcinomal[J]. Eur J Cancer, 2020, [35] T, BREIL. Wb IR RO R A B A
is feasible and safe: experience 124:161-169. g7 E R O] b B S AR A, 2019,
at a single Italian center[J]. J Clin [27] HAY | D, THOMPSON G B, GRANT C 39(3):275-279.
Endocrinol Metab, 2020, 105(3):172- S, et al. Papillary thyroid carcinoma [36] BESIC N, AUERSPERG M, GAZIC B, et
180. managed at the Mayo Clinic during al. Neoadjuvant chemotherapy in
[20] MOON J H, KIM J H, LEE E K, et al. six decades (1940-1999): temporal 29 patients with locally advanced
Corrigendum: author’ s name trends in initial therapy and long- follicular or Hurthle cell thyroid
correction. Study protocol of term outcome in 2444 consecutively carcinoma: a phase 2 study[J]. Thyroid,
multicenter prospective cohort study treated patients[J]. World J Surg, 2002, 2012, 22(2):131-137.
of active surveillance on papillary 26(8):879-885. [37 BESIC N, DREMELJ) M,
thyroid microcarcinoma (MAeSTro) [28] SHINDO M L, CARUANA S M, KANDIL SCHWARTZBARTL-PEVEC A, et al.
[]. Endocrinol Metab (Seoul), 2018, E, et al. Management of invasive Neoadjuvant chemotherapy in 13
33(3):427. well-differentiated thyroid cancer: patients with locally advanced poorly
[21] CHO S J, SUH C H, BAEK J H, et al. an American Head and Neck differentiated thyroid carcinoma
Active surveillance for small papillary Society consensus statement. AHNS based on Turin proposal - a single
thyroid cancer: a systematic review consensus statement[J]. Head Neck, institution experience[J]. Radiol Oncol,
and Meta-Analysis[J]. Thyroid, 2019, 2014, 36(10):1379-1390. 2015, 49(3):271-278.
29(10):1399-1408. [29] URKEN M L, HASER G C, LIKHTEROV [38] ITO K, HANAMURA T, MURAYAMA
[22] TUTTLE R M, FAGIN J A, MINKOWITZ I, et al. The impact of metastatic K, et al. Multimodality therapeutic
G, et al. Natural history and tumor lymph nodes on risk stratification outcomes in anaplastic thyroid
volume kinetics of papillary thyroid in differentiated thyroid cancer: carcinoma: improved survival in
cancers during active surveillance[J]. have we reached a higher level of subgroups of patients with localized
JAMA Otolaryngol Head Neck Surg, understanding?[J]. Thyroid, 2016, primary tumors[J]. Head Neck, 2012,
2017, 143(10):1015-1020. 26(4):481-488. 34(2):230-237.
[23] ROMAN B R, GUPTA P, TUTTLE R [30] AZAR F K, LEE S L, ROSEN J E. [39] CLEARY J M, SADOW P M, RANDOLPH

M, et al. Assessing the number
of candidates there are for active

surveillance of low-risk papillary

Medullary thyroid cancer: an update
for surgeons[J]. Am Surg, 2015,

81(1):1-8.

G W, et al. Neoadjuvant treatment of
unresectable medullary thyroid cancer

with sunitinib[J]. J Clin Oncol, 2010,



(21

Bl &5 RS LB HUR IR R TR T

[40]

[41]

[42]

28(23):390-392.

CABANILLAS M E, FERRAROTTO R,
GARDEN A S, et al. Neoadjuvant
BRAF- and Immune-Directed therapy
for anaplastic thyroid carcinomal].
Thyroid, 2018,28(7):945-951.
MAHAJAN P, DAWRANT J,
KHERADPOUR A, et al. Response to
lenvatinib in children with papillary
thyroid carcinoma[J]. Thyroid, 2018,
28(11):1450-1454.

BROSE M S, NUTTING C M, JARZAB
B, et al. Sorafenib in radioactive
iodine-refractory, locally advanced

or metastatic differentiated thyroid

[43]

[44]

[45]

cancer: a randomised, double-
blind, phase 3 trial[J]. Lancet, 2014,
384(9940):319-328.
SCHLUMBERGER M, TAHARA M,
WIRTH L J, et al. Lenvatinib versus
placebo in radioiodine-refractory
thyroid cancer[J]. N Engl J Med, 2015,
372(7):621-630.

CABANILLAS M E, FERRAROTTO R,
GARDEN A S, et al. Neoadjuvant
BRAF- and immune-directed therapy
for anaplastic thyroid carcinoma[].
Thyroid, 2018, 28(7):945-951.

WELLS S J, ROBINSON B G, GAGEL

R F, et al. Vandetanib in patients

[46]

[47]

with locally advanced or metastatic
medullary thyroid cancer: a
randomized, double-blind phase Il
trial{J]. J Clin Oncol, 2012, 30(2):134-
141.

ELISEI R, SCHLUMBERGER M J, MULLER
S P, et al. Cabozantinib in progressive
medullary thyroid cancer[J]. J Clin
Oncol, 2013, 31(29):3639-3646.

LIN Y, QIN S, LI Z, et al. Apatinib
vs placebo in patients with locally
advanced or metastatic, radioactive
iodine-refractory differentiated
thyroid cancer: the REALITY
randomized clinical Trial[J]. JAMA

Oncol, 2021, 8(2):242-250.



