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(=] BE: oG5 SRR EI SRS EHEYT (external beam radiotherapy, EBRT ) TEFE M HUR AR B4 P
ROl RI TR A BN . Fik: 20 Hr20084E 1 H—20214E1 B FEJC 5T UM R BE 24 e b [ 12 24 Bl e A6 mt D AN 2 B 252
K4rEl (2.5~8.0 Gy/f) EBRTHIHUIRIGIE RS o 252 KRAHIEBRT, ¥R ARG5S MEEALSAIY (intensity-modulated
radiation therapy, IMRT) #iAR. i (24~66) Gy/ (6~25) K, 2.5~8.0 Gy/ik. RNAHETFHIF537: (numerical rating
scale, NRS) PFANIGIRIERGEARRR, $ ISR NG R TR AN AR1fE (response evaluation criteria in solid tumor, RECIST )
TR A g kLR A TPAY 0 AN K =438 FH AR 15451 ( common terminology criteria for adverse events, CTCAE )
4.0MUFAG A R I . Kaplan-Meier Jy i3T5 TR #5447 (local recurrence-free survival, LPFS) | JoyRM#E A AF

( progression-free survival, PFS) ME/EAF (overall survival, OS) , Cox#ERIMH TR R ESHT. HER: 3R R
s iR E HeZ TEBRTIAYT o BT RI49N L 24F | SARIULRFS/M I 55.0%F142.5%, 24F . SAEIIPFS3 31124 70.0% 1
37.5%. BHRKZNEDHT BB 2R FR AR R B E S4EPFSIINR (P<<0.05) o 350 EH R BH P51
PRAEARZE S 1EIT IR I HARCRNTS.0% (18/24) , JAITIE3~6 1 HABMENI1.67% (22/24) . 28I Akt : 1EI7 /A
2~61H , 5E4ZEf# ( complete response, CR) 7, #B72&f# (partial response, PR) 76, Fifase (stable disease, SD)
F100], BRI (progressive disease, PD) #4f6, PR IEHIR ( disease control rate, DCR ) “N85.71%, BMZEMHR

( objective response rate, ORR) 450.0%, @HICIH KL F AR RN . &ig: NAHMETFRAEEBRT, X THEMHH
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[ Abstract ] Objective: To analyze the clinical efficacy and side effects of hypofractionated image-guided external beam

radiotherapy (EBRT) in patients with metastatic thyroid cancer. Methods: Patients with thyroid cancer who received moderate
to large fractionation (2.5-8.0 Gy/f) EBRT in Pecking Union Medical College Hospital, Chinese Academy of Medical Sciences,
Peking Union Medical College from January 2008 to January 2021 were analyzed retrospectively. The irradiation site and dose were
counted, moderate large segment external irradiation radiotherapy, all of which were treated with hypofractionated image guided
radiotherapy. (24-66) Gy/(6-25) £, 2.5-8.0 Gy/f, the clinical symptom relief effect was evaluated by numerical rating scale (NRS),
and the measurable lesions were evaluated according to the response evaluation criteria in solid tumor (RECIST), and common
terminology criteria for adverse events (CTECAE) 4.0 to evaluate toxic side effects. Kaplan-Meier method was used to calculate
local recurrence-free survival (LPFS), progression-free survival (PFS), overall survival (OS), and Cox model for prognostic factor
analysis. Results: A total of 63 patients with metastatic thyroid cancer received EBRT. The median follow-up time was 49 months.
The LRFS of 2 and 5 years were 55.0% and 42.5% respectively, and the PFS of 2 and 5 years were 70.0% and 37.5% respectively.
Univariate and multivariate analysis showed that pathological type and the number of metastases were the factors affecting 5-year
PFS (P<C0.05). Of 35 patients with bone metastasis, the effective rate was 75.0% (18/24) at one month, 91.67% (22/24) at
3-6 months after treatment. For 28 measurable lesions, 7 cases achieved complete response (CR), 7 cases partial response (PR), 10
cases stable disease (SD) and 4 cases progressive disease (PD) after 2-6 months of treatment. The evaluated disease control rate (DCR)
was 85.71% and the objective remission rate (ORR) was 50.0%. No toxic and side effects of grade 3 or above. Conclusion: The
application of hypofractionated image-guided radiotherapy has good clinical symptom remission rate, high local focus control rate,
prolonged disease-free progression time and survival benefit for patients with metastatic thyroid cancer.

[ Key words ] Thyroid cancer; External beam radiotherapy; Hypofractionated; Local control
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PERRWGATT h F o SMNRESHUAYT (external
beam radiotherapy, EBRT ) =% FH T il Jari
RAT SR RV AS Jo B L R Y
IEFRYT . BRI BIRYT o TE A BRYT AL
il b, SR R AT R A RS

WE B SR T SR BE 2, B AR 5
FHCHAYT (image-guided radiation therapy,
IGRT ) . SCHE MR YT (stereotactic
radiotherapy, SRT ) ZF4AR, W LIy Tkl
(RSN FR)E, [) I CRAE B AN R B A A 5%
XF e ) R AR AR A AR SR B A e e, HLAE
HEAE BN AR S HR, TR AR
MW HBE) iz AT E LR BB A Ho
UG5 509 K 5 BIEBRT #4551 FFUR B8 8 3
Rl AT T RS AS RS o

1.1 H#

W HE20084F 1 H—20214F 1 H Fdbat Ppfn e
BT RER0S R HIR IR B (1) o
PAFRME: O WK A T2 0 AR IR
Q LB RS W N R AL s B ]
IGRT (2.5~8.0 Gy/IK ) , ¥BWkt NG o3
HAth 4> B 5m #6797 (2 W FAR B HRTFAR
WAL, WMEIRAESE ) 5 @ $H:ZEBRTHY,
PR R YGRS T R T 14 A o gy A 6341 i
#, HR 25 H, w38, Fk36~78%,
AR 612 5 Hh HURBRFLCIRE (papillary
carcinoma of the thyroid, PTC ) 37fi], HUIRHEIE
HRIEE (follicular carcinoma of the thyroid, FTC )
126, HURBEBERERE ( medullary carcinoma of the
thyroid, MTC ) 81|, FUARNRAIMEIEGH],
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o | RGBT BURRAYTT 8%
\ g (n=31)
R URA YT B
(n=78)
| HHUICRATT 108
\ 2 ( n=13 )
K43 EBRT
(n=65)
KR H
\ (n=2)
17 e B E S 08
(n=63)
Y A
WS Al A
(n=35) (n=28)

B fHiEREE

JI A B E RGBT TR, 47008 E R
32 T2 MU T ARIBYY, 16BlEE 2
TURFAR . 43100 B35 BRAE 5252 32 IO PR Ly
V&YT (radioactive ablative iodine, RAI) , {HFE
YT BT RO R B [ AR AT
a5 WAR E R, SR AL AL
PRI IR R AE 1y, sOR kR E T
VEN gt R, o TR R 600 mCi
(1 Bq=2.70 x 10°* mCi ) {HEIR IS |, 1741
ARG, 15012 nETT,
20514557 R MR IR 13T o SR A B RS S kT
TH0L: 2V Bk, 420 2 ks B
Fort B F 350 (rhilia 276, HAbsfl) , H
AT s A AL A28 51 (RGER3M, MidRadl,
35, SERHRELAE8 ], HAh 106 ) o EAEH L
*1.
1.2 WaharAE

WA G IR FEAR . AR RI N R AR
W, IR AL, RS S AEBRT
J7 % o AR S A A FH 5 3 ) T 2 e A T
BHUAZE RS ( computed tomography, CT ) 4Ll
FEAL o AEENLCT MG /2 KAR I X ( gross
target volume, GTV ) , 7EGTV 7N 3~5 mmf¥)
B VIAAF TR R X. ( planning gross target

F1 KRS EEBRTHKIREEEWIGAZ#

FEAE n (%)
P

Tk 25 (39.7)

Ecgds 38 (60.3)
ik

<55 28 (44.4)

=55 35 (55.6)
ST

PTC 37 (58.7)

FTC 12 (19.0)

MTC 8 (12.7)

HUR R -1 6(9.5)
FARUEL

1% 16 (25.4)

=21k 47 (74.6)
RALAYF

= 43 (68.3)

i 20 (31.7)
b7

= 17 (27.0)

o 46 (73.0)
AL

R 21 (33.3)

ZR 42 (66.7)
T SRIAC

H 35 (55.6)

HoAtym] Pk

volume, PGTV) . MR il i /& f X S8l S itk
L5 X R IE R X ( clinical target volume,

CTV) , WIARR LA EAECTV s~
8 mm 1 2% LI AR AS IR IE R AL X ( planning
target volume, PTV ) , Jif HElicpse 13.6}%K
PEHEAT BT, TPEPTVRIfE KA B 17 14k
FE I W07 RIS AT HEE RCTIRMG 5 3 50
WE. MRS EIRA6 MV X4, AR YT
(intensity-modulated radiation therapy, IMRT )

¥ JH2E [E VARIANZ @) Trilogy I8 #5375 4T, MR
S 350 SRR B SARAL AT (24~66) Gy/
(6~25) K, 2.5~8.0 Gy/IRIKIr#IEBRT [ %
R ( equivalent dose of 2 Gy per fraction,

EQD2) /B, 433.6~115.2 Gy | . 07 FHAEE R
CT (cone beam CT, CBCT) #145]%, I7EL
VLRC, RZEFEHITES mmA .

28 (44.4)
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1.3 FROIFMAE
DO R S A i G e o ) s S
( numerical rating scale, NRS) #E479EAl, 430
0~107r . H0sr NITCh, 1~370 HEREPE,
4643 R EPNE , T~104 M EPIN . 1LRIT
RPEMARIE: OFE PN sORZ i, 1N
PIRGEM25%, T NP 50%, MEN
PIRDEHT5%, IV EE PR 58 228 ( complete
response, CR) o AR LI 259 AKE hn i) &
ETEE T, PIRGEMRIAE] T ~IVEE,
BOTAEHRIE2~6 N, EACT, LIRS
( magnetic resonance imaging, MRI) mFH,
KHHEZ % ( positron emission tomography,
PET ) /CTHIME bR G, X EEIEATITA . X
T TIN5 R R R kL, i RS i
RIFRAEAN R UE (response evaluation criteria in
solid tumor, RECIST ) LIMGHFFY7R00TAl: Hiid
S YRITHT . YRYTE 1A H AT kR AR Y
Ak, A4 MCR., #4532 f# (partial response,
PR) . %fifasE (stable disease, SD ) FIBHitE
J& (progressive disease, PD) . CRAITA L LE
MR, SRk A A/ T em; PRV
Tk B AR Z ALK b 2 70030% ;. PDIA
AT A kR s C A A A S kB i
&, HARZHIELIKFHEN20%; SD ARk
JEARIREIPD H A IAPR . T ihil® (disease
control rate, DCR ) =CR+PR+SD., & W 2%
(objective response rate, ORR ) =CR+PR.,
1.4 BER
XoF 6315 B Ik PR BB A T BB A oY, A ]
g D1 BB I SR T TS R DT . BEVT N A . PRSI
AEWS . Bz . R BT g
IR BRIRAS L RITETE FTINERR AR A A L I
HhREYRE . RGN e Bk Bk
YR ORI B SR AL . B RIFIRIT
T2 o AN R OB AN B S5 38 F R T A i
( common terminology criteria for adverse events,
CTCAE) 4.0WRIFAf
BEVT I H 4232 ARG Y Z H 2R IBE VT

H e st TomFa], Bl U7 Ik Bl 520214512 H
30H . XA &Mk, FERITE
1~34 A #it BERECIST 1. UG A TI7 ROFAh o 2k
17 (overall survival, OS) & X N M7 I
W ERWKBE Y H 8L TR R, Jo ok e A 77
( progression- free survival, PFS) & X MiS7
TEUR 2 8 O B SR AT T], JC R &
17 (local recurrence-free survival, LPFS) & X
i DT 46 R BB RS Y N R R AR K 1)
A [H]

1.5 SitFEaiE

K HISPSS 25. 08K A T4E 25030 . K

HF 52848, K HKolmogorov-Smirnov Jy 2 X}
FELRAR i AT IE AR . Student K56 FH T 1F
fHIEZS 3 A28 B, Mann-Whitney UK ] TE
ER A, R Kaplan-Meier )5 2 PEAHOS |
PESHILPFS, Jf:>R F 7% o X Bk A 36 o i 99
Ja R X AAERI Lo >R FH Cox LU 1] I 32 %
B3 BT R R AR B AT 2 AR A AT .
P<0.05 82 A5 E L.

2 % R

21 BEEBUHNIGKRER
2.1.1 BB EBHAF

BHBUTMEEEEE (62.9%, 22/35) ,
FARBHERIAAT . MefR220 (SiME7H], K
MELOf], TEMESHY) , 755, Mgk, JEE
245, e, REEl.

JTA BB ¥ Z EBRTIARYY, fLFEIMRT &
SRT, R4 HE A Kl 3fr J] 6] 1E 5 A1 4U8% i
PERRGS BRI, SRR 24~40 Gy, FRIUKH &
H3~6 Gy, 5~10¥%, EQD2 o/p_,,33.6~56.0 Gy

(#£2) .
2.1.2 B EAMAIT G IR FRE L

FIENRSH Wi B F e R B S 0 . 356,
RIT R ES> (7.68 £0.66) 4>, W JHEBRT
JEIN AN (4.35+1.19) 43, GITSH)E
3~6NHIHE R (2.25+1.08) 43, AR N
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74.3% (26/35) F188.6% (31/35) , HiAJrHiH
b, EBRTHYIEAERCRIAE (P<0.05) , #5i&
BHHUTRCRIEA IR, RIT SR E3~61 A A
B T I H ARG
213 RRERE

BB HEBRTE, &t H #
CTCAEIM W F 8 H UL, 10450 H 202 B 5 B4
i, 8 BB REI G, T AWIXTIEIRYT IS 4
o A VEIHB2GNLTE RN, 740 H 2%
BRIV

®2 BEBRENIMLNEBRTHE

BRI o BAIRGy MK vciibGy (FQD2Y
B ) /Gy
LI 22 24~40 6~10 4~6 33.6~56.0
B 5 30~40 10 3~4 39.0~56.0
i 2 30~40 10 3~4 39.0~56.0
JA IR 2 30~40 5~10 4~6 33.6~56.0
fE 3 36~40 6~10 4~6 33.6~56.0
Jir 1 30 6 5 45.0

2.2 WMEFEAAIERT
221 TMEgE LA A BRI F &

AL k28 (IR AL 3, i
4], MERE 3G, WS AR 8, H b
106 ) o AR e RESEE A7 AN, BRS04y
F B H30~66 Gy, HRFE H2.5~8.0 Gy,
6~25%, EQD2 a/B_;,H33.6~115.2 Gy
(%£3) .

2.2.2 T E IR IEAA S T G ST AT

I E2~6 1L, IKBICRETH], PR
7%, SDF 104, PDEAH, iFfEDCR N
85.71%, ORRN50.0%. HEJ@4f], ¥4 ki i
WREHE (BITHTEAR >3 om, £4) .

2.2.3 VT E gAML S I TT 09 IL BT AT

W BEYTI 1490, IR 12401 R 4232

BT, 14BEE 2RI 2. 54

ILRFS: 5 4955.0%F142.5%, 2. SAEMIPESZM5
}70.0%F137.5%.

OYMEPES . AR . BRI A
kA L TR, RRAdT . 2R
BZUNRIT . IFRRAL A . BOTEOR L UT
(REE0 A W12 R . EBRTYAYT 14 H I A7 2 2%
PRI 28 0] 8 SAEPFS ISR, LR 340 BT 45 2R
IR R AR H . EQD2 o/ B =64
Gy &R B SAFPFSII &R (P<<0.05) . £H
ER IR TaaNy Bs e S N L FSw A =P Al e
SAEPFSHYMS N ZR (R5) .

224 T EIEIEASE TR BRI

28451 P E g A R AE IR YT T LCTCAE-2
G Bz R 111, 290 ARE R 1061, 298 1 ik
FHREVEL0F], 3PN/ PE 1401, Y945 T AR
IRTRE L RFIRYT o FEIRIT IR IR, RS R34
PLEAR RN .

&R3 AR R REHER RS E

T I S S
ki 3 32+09 64 8 8.0 1152
Jiti 4 30x11 36 8 7.0 95.2
s 3 28+08 48 8 6.0 76.8
N e 8 22+0.5 50~66 20~25 2.5~3.0 62.5~78.0
HeAtb 10 3.0£0.6 30~40 6~10 4.0~5.0 33.6~75.0
R4 FNERFIHIEET

R CR PR SD PD

i 0 1 2 0

Jils 0 1 2 1

i 0 1 2 0

WA 4 2 1 1

HAlb 3 2 3 2
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#=5 FIMEFHBERRREEESEPFSHHEXERNT
A YR ZE ST ZHE T
n 24EPFS/% S4EPFS/% P HR 95% CI PIY
Y AR 0.001 8.543 2.323~12.433 0.015
PTC 21 62.5 56.1
HAlh 7 43.0 32.6
Rt 0.031 2.806 0.966~8.151 0.049
R 11 72.7 64.5
E%3 17 412 30.3
EQD2 a/B_, 0.027 0.640 0.185~2.210 0.480
<64 Gy 16 50.0 32.1
=64 Gy 12 66.7 54.8
RGURTT, HBC RO B 5 7 B 8 R T T AR
3 3 B £, EBRTA]HFRUMEIAYE . L VIBRIY .

PR B 988 5 DL 1) 52 A5 Ay F B IR0 IR X
o SR A X, H UL B S kb 2 R R A A il
(70% ) FIE (20% ) , 434k BOBR g B4 i
BT RSO AN RS 2R T KA,
53R IR KR AR TR 0 23 B i BB AR A
AT ok T R, R Z9% R 4 AE TR R
MR TESLI I B A IR %, X T8
BUHR R B T B RN Z —, —HI
BT s AN GRS, A3 Ak R FUIR R FR () SAE AR AT
R H65.0%~83.8% 0, 104EEER TR
72.1% 10 % FUR R B R R I R
FFREIRYY, TR S AR A R i o, [
BF AT DAt — 2 el AE A7 . EBRT EZ N H T )5
RS 300 G 12 U1 Bk G EOIR R B0 YT, SRS T
9 A8 TCVE SRS IR YT, & RGIR YT I R AR
78 BEBE MO E AR, KES SR
TP V< NG s )i B 0 R S S N L S W 4
I PR A6 B # B A AR R AT AR v R ) o
S| B 2 B SO B el o T 2 (i o1 E2
A, HPTRERE A M ARk 2s AR S e PR A
g2 U BAESE T N MR T SR R A ERA ST B
R IRTR RS o

PR i B L RS 1 B A R R 10%~15% 1,
HWALRE R, — BR A B S A H A,
S R R A A R . IRTT R TR
k2 rE, HEHEE B ERAIFERNERE2Z
SRR+ ERT Y, SO LI 2 — 4

AR (e AL TCIERYE ) BB R
F L AR RHCTS | S5 BIEBRTX THAYF
HR B B e B, PORRE IR G2 #1002, AU
s (I HARBERNTA3% ) , YedFmfia gk
(3~61 H AR H88.6% ) , HMZH KT
3L EARR RN, B T85! SR HgT
1 B AT AL

ARG, X AT 0 R PR AL
EBRTIAYT52~61 H 1T4li, DCR485.71%, ORR
F50%. BT R A6, 2ok o £ gy R
PR E RITTTEA >3 cm) o MHRALAYT
FOBR B 52 % /G R R A A DGR T 5 %, Quitbi
A LT AN T 754 A3 A TR FRIR J R 7 R
14450 8 35 N P IR IT A 2, FE204 H
(8~484-H ) #&xk, & F¥24e (1~7%) 1Y
BT . Sugino® Y B Bk, RATH T4
b 50 IR R 98 R R A R R kL, HEDCR Y
55.6% 7). ML TFRAIL, 5125 S K4 % EBRT
X K Vi B g kb 0 R ) R T —
P AR, RN AT T AR
L H ISEIREEREZ it RAT, /8% TRATIAYY
TCRLE £ N FHEBRTA A AR AR 7/ o

N SR 51 S K EEBRTE B L # 8 HUIR
[ 95 BB P A YT R AN . AR 2 4R
LFRS. PFS43055% . 70%, S4FLFRS. PFS
3 R42.5% . 37.5%, HRZFET, RBEEAE
R BUR/ZRIR IR TOT ISR LR SAEPFS
MIAHCH R . ZHE RS, BRI R/
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2 RIFIEBOR BT AR R, /AR R

52 R RIS A B BUE Bl T L B
21 BIPTCHRETEEZEBRTZ I, W%
RAIHYEEA 2001, $#2R%FFRATNGIT ORLA
HEBRTIAH — @ IR . AWF5E ki kR
BEAT3E, W T SRTHEAR, TRk )ik 5]
TSD, 1fIPR, HAFERTEIIEF]22~301H . T8
RN L, ARIEAFEEE, rTHEEA
R BT AR . N H 2T iAY7 (whole brain
radiation therapy, WBRT ) A7 2k B ) A A7 3K
w6 . ERTHERE S L TR FHSRTHEA,
7 A AR Tk 1 11.9~52.54 H 120 RATRE /i
PSR S5CRAR,  HiRAE B 7 AR A 1] A 4~33 4
H YRR EIEBRTAE N RS04 T 7 A AR
TR R FH I

AW FEATAFAE—E R BRAE, [ SHT A7
TE— 8 MM Rr, 232 1251 3 K5 HIEBRT
()52 /G RS 1 HOIR s fR B D, BT
SRTERE R, IR RS2 L Y.

i bprik, w851 S KAEEBRT, X
FoPE IR B 3, AR A I AR IR 2 A 5
JRr iR kL R, SE K PRSI REA KA A7 4Rk
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