40 5 N, EHE MR IV X itk B i R SR 1P
FRBR DI BE R I PR 53 4
EXH R HLEWELKLZE  EAT LM K2

(1. VL5348 e s B, V190 45 I Jed 7 3 0T 9 0, i ol B B 4 B D i J8g B Bt L V195 ¢ 210009 5
2. F A ERF R 2E S DI IR B 4 B, 7T 7 B AT 210000)

HOE[AM] WIS E N, 1 AT IV XS X I B 45 08 i v] A7 P LA RO IR R AR P i Sl e 3, [F
%] BEHC 2015 45 3 H E 2017 45 4 A UGG 6 B AT A7 B9 S N, BB 40 BI7E 0FIE X 4, Horb i i
SR P15 3 fok 5 9 B 45 0 e L R T DX 9k B R A AT IV X X P SR /sl R LA Ak B 34 ) 58 5 a8 AR
AL, SR 4 F 3 A — i PRARAE AR 22 WOk B IR AR T ik Wbt By ) B 25 880, 40 W I IX 3 R A £ %o
HOIR IR IhBE RO RE MR, [ 452 ] 40 1) H 3 R (2 Bl B 18] o8 63 A H L sy e HEOUR IR T BE VR () A H O ) & A %
9 45.0% (18/40) , Ho v 7 Iifs PR 8 H 8 15 491 (37.5% ) , I R 289 H1 U8 3 491 (7.5% ) , 1 BLINE ) R g7 e 4~48 4 H
(FPAEIE] 13 A ) AR 2 B 08 & 22 KR 35.3%(12/34) 1 Jg it R TR TR0 o AN 2 9] (5.0% ) 52 3 IR
1 450 80 IOk 1 5 A TT WA L4 5 4 A 29 B8] (72.5%) J% 38 161 (95.0% ) i 35 551 0 WK i 5 7 % 4177 45 T Bk
AR B GE S0 Sh Bk S IR 7 A 5 e PO R B 48 B R R A0 % 1) 67 3 B 0 A 9.5(5~21) mm (18(10~34)
mm; A2 R IR Dy B2 Vg BHE F AR AL AL, IV IX P9 5 KR B B 5 R A A 2 R Y Do & Vg
F B EMEZE R (P<0.01), 230 Bl 5 4 I F M I 25 2 %, (4518 ] X S e N 2030 g b A7 & 2Rk
SR IV X 11 L DX S PR, 78 JG Ik 2 485 437 1X 38 4 ok 8 B 2 22 4 ] 47 A9, AT LA B 4 i 7 IR IR T i

= RIA MR A SR AT DR A 5 SRR L 2 5 SR R R R T T e R

i & 4 25 :R739.63;R730.55 TEARIREE A XEHS.1671-170X(2021)11-0933-06
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Effect of Nodal Selective Irradiation in Clinical Target Volume IV on
Protecting Thyroid Function of 40 Patients with N, Nasopharyngeal Car-

cinoma

HUANG Wen-xuan'?, ZONG Dan', WANG Li-jun', ZHANG Lan-fang', HUANG Sheng-fu',
HE Xia'?

(1. Jiangsu Cancer Hospital, Jiangsu Institute of Cancer Research, The Affiliated Cancer Hospital of Nanjing
Medical University, Nanjing 210009, China; 2. The Fourth School of Clinical Medicine , Nanjing Medical Uni-
versity, Nanjing 210000, China)

Abstract: [Objective] To determine the feasibility of IV level target reduction and the dose advantage for thyroid
protection in patients with N, nasopharyngeal carcinoma.[Methods] Forty cases with N, nasopharyngeal carcinoma
from March 2015 to April 2017 were selected, according to the distribution of perithyroidal carotid sheath lymph
nodes and the status of Il level lymph nodes, 34 media and/or caudal boundary optimized patients in IV level were
included in the optimization group. The general clinical features, imaging data, thyroid function data, and radio-
therapy dose parameters of all patients were collected to analyze the effect of optimization on thyroid function. [Re-
sults ] The median follow-up time was 63 months. The incidence of hypothyroidism was 45.0%(18/40), including 15
cases (37.5%) of subclinical hypothyroidism and 3 cases (7.5%) of clinical hypothyroidism, occurred from 4 to 48
months after railiotherapy (median time was 13 months). The incidence of hypothyroidism in the optimized group
was 35.3%(12/34), all of which were subclinical hypothyroidism. Only 2 patients(5.0%) had identifiable lymph nodes
anterior to the carotid sheath around the thyroid gland; 29 patients(72.5%) and 38 patients(95.0%) had lymph nodes
posterior and lateral to carotid sheath, respectively, and the distance from the most medial lymph node posterior or
lateral to the lateral edge of the thyroid gland was 9.5(5~21) mm and 18(10~34) mm. The D,,., and V3, of thyroid gland
in the optimized group were lower than those in the non-optimized group. There was significant difference between
the double boundary optimized patients and the non-optimized patients (P<0.01). No recurrence of cervical lymph
nodes in the whole group. [ Conclusion] It is safe and feasible to optimize the CTV range and spare irradiation in ar-
eas without lymph node distributionin cervical IV level in patients with advanced N stage of nasopharyngeal carci-
noma, which can better protect thyroid function.
Subject words : nasopharyngeal carcinoma; intensity modulated radiotherapy; target optimization; cervical lymph
node; radiation-induced hypothyroidism
EEWMB . BXE KM FE 4T E(81872192); L % 4 T4 % £ K7 H(K2019028); T # A B HLTH 2K EE XA E
(BE2019756)
BEEE. A& ARK, ZEEF AR BLHAREFH B, I AE B ER/T AR B AR ETER ¥
MEMEER, IHAEEETZAREFF 42 5(210009) ; E-mail : hexiabm@163.com
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S i Oy Sk 200 H5 UL 04 s 2 — R
B 7 U IX A, S D BRI T AR AR TR T B
H A R 2 — o Bl & DAJE 5% 0T (intensity modu-
lated radiation therapy ,IMRT) A% (R 25 & iR T7 15
FORW A R | B Wi R 3 B AR AR AN BT 57,5 4F R
A A7 % (overall survival,08) i ik 629%~80%", 51
I S8 I TR S A0 AR IS (45~50 2 ) AE T B H: Al Sk
PRCEAE IR AR R P HOOT SR AR TR B R 2
A . BRI BE IR (f7 AR Y 980 ) 1 by o UL # 0]
SR S BRE | 23 () R 5 1) S8 5 A A T B
W 98 R0 7 AR MR L 25 B RS R AR =, v 3k 80% Y FR
W2 I C P A 0058 e B8 PR Ik L 45 5, 7 X 29 S ik 12
5 UL DX B R R RE BEAS R Sk e A T T
TR AT HUIR AR A BIFFEHRIE | #5232 Sk SR AT 1Y)
FEE D R UK ) K A AR TE 20%~50%

IMRT 7657 2% 1O K R 47 i 48 X35 P
A 0 i L 6% 1 2 2R B T B R AP R,
{H T IMRT B 452 1256 A8 A DALk = 368 HEAR R
4 50 BR A, HE AR IR B R A 07 T 5 A R B
A, I & A AR 2w T L OT & 3D-
CRT B AR A R 2l BE A2 52 150 B T 82 il
IMRT 67 J5 4 301 A A7 1 55 W 98 2850 19 HIR i 2 e
AR, FRl & A 3R A 3 58.5% . IRt , FR AT HE K 1
F18 s R S S8 S 8 XA AR B 5 ey 8/ 1 N LA AR A
FHBR i g BESRHAC B R 50 o /D 1 R A3 45 10
HRI S X0 BT 35075 | 9 DX 349 55 R 04 ik N, 9] 8
R PR AP B IEEL D ARBIESE B TE IR R S i
N, 31 5835 FEA T R #E X (clinical target volume,CTV)
H IV XN BT G B AR RT AT , DSOS FAR i
TRAP Y B e, DU AR A o7 8 XA A 4
2%,

1 #ABEFE

1.1 —mER

W 2015 4F 3 A & 2017 4F 4 AT B B
Bt T RRBRLYA T 20 14 SECIA 0 S e R 25 3G 229 ]
o Ny 25 i N, 134 49 ,N, 48 i Ny 22 i, D48 A
bRifE . R BRH0IS N B EE £ 1k AL %9 ; AJCC2017
G330 Nyy B RGASAFE 36 I R 98} 58 4 HHUIR R 2
REAS I B 7 o ) >4 4 QHEBR bR BEAE ¥ 4552 3

934

Sk SRR Bk S0 R S R R Rl A
ARMRB S s 5 F BT, HIFR 6 BISET B 1 ik
Vi B 1 B RE iR T Je H B ER IR R o R IR A B
H AL 40 9] B N, 3 AR AR SCo b, Hoh
B 35 B, 2ok 5 B AR R (47.4212.5) %

R4 AJCC2017 23 WAbR HE #4743 191, T 1 30
B1(75.0%) ,IVa 1 10 $1(25.0%) .

1.2 AT RUETAR

JIT AT BB B SR 2 IR PR VR AR BT o A RO A
Sk 200 )8 PP B 2 AT 0 E 7 CT J4, 2R M2
[ FE X5 R 3 mm, FH 0 DA Sk T 28 e 28 43 UK
454G MRIHIEER, WA 454 PET/CT 2 i
X,y R =B A E A CT 1R (7 15 RJ5) . 4
2 B MR i Ak R 3 B 45 5 1 I X 4 R 28+4 IR T
A o 22 R R iR IR A, G A R gk B R
XIE N GTV,, SEA5 ] DL BH PR Ik 2 4 e
M GTV,, B H T B K 5058 v £ ik B2 5 3 IX
S CTV ARG L S X Sk CTV2, 4b 7 7
. GTV,, 65.4~76.0 Gy/30~37 £;GTV,, 60~75 Gy/
28~37 £;CTV158~60.0 Gy/32 £;CTV2 50.4 Gy/28 f,
JA R E W T USRS R P 25 5 = 25k G
7 ZARIT  1~2 A JE I 28 6] (70% ) ,3~4 4~ JE 1Y
12 %1 (30%) .,

1.3 #EB CTV IV kB 5] i X #9 2 iE KA R BE

Z: I RTOG 0615 45 m I 45 65 A< o0 I R 4 5
) T U If AR X, IV X4 P /20 i o s an . (D7
FH PR i & Pl 50 0 ik 45 i 0 TE bk L 285 1 JR 3 v iR AT N
SOtk s QR0 X N S e 20050 bk B A BBl AT 50 f Y
bk 8 285 P9 % 1] BRI 7 a1 A8 5 mm T 1, #5 4b
S mm S5 DL GERR A IR B, T HLR i S0
Ze1& 10l P-CTV (CTV #MiC A SR A4 180 5t

IV IX 4T ) i sk s a0 O T TG B IV
X JG ] B BHPE (5~10 mm) Ik EL &5, D) B GF IVa X,
P IXF FOF Sk R koK T @4 XA M s0E IV
XA Al B BHPE R EL 25 0] P-CTV e 4 IVh X, FAE
/03K W i U158 7K (Figure 1),

A AL AR 2013 4 5 BT 1 S50 bk L 5 ] 9 X
HARFE R, P-CTV P A2 i 22 50058 8h ik N 2%, T 7
Bei I = 7] B Y N
1.4 FURIRH ST FESHT G R IhaE4 N

M RBIFAE  H—AT R AR BT AE L
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CT B 1% 2 2 i R B 56
J5 R IR IR RGN T
A FF TR B A B B R o AR R
75 (DVH) , - 58 B AR i ~F-
P15 2 (D ) 1 R AR AR BRI
(VDY H T4 i34,

VKA o A A ] . FOIR IR
L1 6E B 17 1] [8] R J5CTT W LT
Je B2 T AR 2 AR N 3~
6 ™H 1IK,2 5k 6~12 4
A1k BURE W =25 18 g
N FH 4= 3l Ak 2 0 b AR
Ui B9 = BUH R R 2R (FT) Ui 8
DR B 28 (FT,) AILAE HF IR I 38
Z(TSH), TSH @& T1E# (&
R, o FT, T
225 5 B Ry i R Y O FT,
TEH B R I DR 78S HE O
1.5 Sit=4bE

K FH SPSS 26.0 #A4F % 1

Notes : Lymph node located anterior to carotid sheath marked with blue line(A), posterior to carotid
sheath marked with green line(B),lateral to carotid sheath marked with red line(C). Optimized con-
touring method of medial boundary is shown in the left IV level of (A) and right IV level of (C); the
optimization of caudal boundary is shown in left IV level of (D)

Figure 1 Carotid sheath lymph nodes distribution and IV region

boundary of IMRT CTYV target

w9 OB 17t K 568 5 Mann-
Whitney U K%, 71509 BHT Fisher U)K % LI
PR 38 7 22 43 B LL 35 R R IR 70 a2 S 5L R 3494, P
{H<0.05 A ZERA G2 X,

2 & R

21 MFERRE4ER

40 5] IMRT J& £ 34 A7 19 N, 30 s g 28 3, #
%2021 4 7 A 31 H B8Rl 50~75 A~ H (4
BEVTETE R 63 S H ) BT B3 Bl U7 101 9 R ) B 3
N NSE =N

AT 18 1] £ BT O BRI T R RR
SRR N 45.0% (18/40) , H BLEE] AT Ji 4~48
AR PR 13 A ), Ho il R 2 3
(7.5%) , Wi PR A9 HHU8 15 91 (37.5%) . JOI7 I 12,
24 36 M W98 A HE 253 5 20.0% ,37.5% \42.5%

BCIY R 48 A~ A Ak 4 H R & AR R A 35.3%
(12/34) , 25 0 Wi R 78 ok, Herp A7 IV XN AL sl R
FUAL (B 41) 835 1 W& AR % 38.9%(7/18) , N
FURT R (CH) BENH LA RN
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31.3%(5/16) ; KA AL 4L (A 2 ) H 8 4 £ R A 100.0%
(6/6) , Frb I PRI 3 3 431] I DR 784 FH Ok 3 81
22 HFREBEEEMZBKSEREENCIENS

420 40 835 A 2 191 (5.0% ) FHIR 5 250 5
Jik S AT A AT HEA R EL A 3 8529 1 (72.5% ) 3 B
Jok 89 J5 5 A TTHEA R EL 4, 42 M, AR /N T 5 mm;
38 111 (95.0% ) 551 50 Jik 4% 41 J5 A T HEIN bk L 45 63 L,
JHAR/NT 5 mm IR 2, 54 #0(85.7%) , /545 5~9 mm
FIR B 45 9 A (14.3% ) (Figure 1), F13) k5 40 J5 bk
CL 25 NZREE AR BRI MNZR ) rh A BE S 18(10~34) mm,
515 Jik 5 I 7 e PO 4K £ 55 P 5 B EEORR: R A % 1)
A EEES R 9.5(5~21) mm,
23 RUASKRENARRBHAHFNESHILR

4] 40 BB E T A H o6 Bl AR B A
18 #il47 IV IX N AL & FAt Ak, C 41 16 41 IV IX Y
FEUA KT ST AR o X 2% 2 HUIR B 50 2 2 801 7
PR 225007, B 41 % C AH A HR AR Dy, & 30 Gy
HURBRARERE 73050 Vo 98T A A C A ST
22755 (P<0.05), IF H. C A HIRAR Do 2 Vo 22 (K
T B 41(P<0.01)(Table 1~2),
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Table 1 Dose parameters of thyroid gland among
different groups

oo N PVt
A 6(15.0) 35.71+£6.46 71.88+25.54
B 18(45.0) 31.90+3.48 58.73+£16.88
© 16(40.0) 25.51+6.35 37.58+24.50
Total 40(100.0) 29.92+6.41 52.24+24.61

Table 2 The results of variance analysis of thyroid gland radiation dose

parameters among different groups

B8] T BAF A AR BR FUR IR SRS N
TR DG I N AR T GTV,, BIAEAE LA
GTV, i AL 55 XU T~V X, XUT #2452 %5 5 7
i, LT A B R R 44 2 68 7 e ) B T rp TS
S A TS R, R T A A AR 3 S 4 A 2 IR
i ey G ) A T R R A R P A

SR B S CTV ) 58 5 S (2013 3k 3
0 b e bk T 45 ) e ] B AL SRR e ) (A

TR 2013 ) SHELE A IV IX

Mean
Parameter Group difference S.E. p 95%CI R ERR AR T4 TR )
Dean of thyroid gland(Gy) A g 132(1) §(7)§ ggié _ig;~i§?3 7J(_Ti7_ , ﬂ‘ﬁ’ﬁrjﬂﬂ/@ A ;I;L%HR@E , lj‘] Lol
. d . LZI~13. Xﬁ I“_fl‘— N m y YN N N e

B A -381 276 0482  -12e3son D SIBKAIE i iﬂiﬁ ¥y %m?Ljfﬂﬂﬁ
o 6.39 1.79 0.005 1.80~10.98 NS ol L E RN %Y |
C A -1020  3.08 0.026 -19.10~-129 JJLETZE. {0 Lin 250650 RFESE 5L T 5 55
R - Iy e

3 of thyroid gland(%7 . . . —/1.36~33. N . L
C 3430 1029 0002  1344-5516 X ’ i f@%@l?b’*w‘ﬁn% H Tfrﬁ"U\Hﬂ
B A -13.16 1014 0202  -33.70~7.38 -ZIJASIAIRE prok A BUIK L &5 MO AT 5T

C 2115 739 0.007 6.18~36.12 4811 IV X iy ] & ok 8 4R LS 2
C A -343 1029 0.002 -55.16~-13.44 KRG EIT T 40 1928 IR I J

B -21.15 739 0007 -36.12~-6.18

3 3 i

HUR AR AR KN -2 B, H R E R
P F IR AL S B EPIV X LT 7E
£ TR 358 2500 R ST o e L2 b 4 b 5% 58 76 0T XA
PR i 2 2P0 A 45 47 30 5 2 B0 Ry IR IR 2 B AR | TT
T B 25 A I R IR A, A i A PR A
HIYy e AT R IE AL ARE RN B R RTRAR
% FE IMRT L FH A 5 300 B bR R o) i £ 4 A 75 21
PR, P RS A A S 3 v T MUY B 3D-CRT AR i
A RE S T M7 AR B RTUIZR BF PS4 2~3 em, 1M
3D-CRT ‘# #LGR b £k o A & i 76 U8 4 [l Jost
- At 7 IMRT R H 5 00IE /9 82 il 2 % RTOG
0225 $& 5 ) i 8 X1 W0 988 A8 1) FRCBR IR T i &5
S5 R HUIR IR T BB R & A% R 58.5% ", AR A
4 UL DA R AT S0 I PR B DX b AR 4 FE R
T8 (4 1 PRAFF 5% 10130 X6 F N, 10 583 s A W itk
CLEE B RS Y N, 300 3 HOXE b 300 2 51 0 IX R AT 790
B e R 5 FL A N RR A L T B e R S 50k L 28 B 4
IR Sk EL S X, PR N R R = —
SO0 1) E B ¥ LR/ ) A B T 4 e, IR IR T g
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FEL 19 108 M35 5 Jik 9 bk 4 45 14 o7 & 43
A, 455 0 R KR4y FR A (38/40) #51 8h ik i i Uy 5
AR A 1] Bt v A R L 28 00 A, X IV XY P 546
WAL T A 72.5% 10 B3 (29/40) 35 3h ik ¥ J5 A
AR AT HN IR L 45 50 A, IR PR R 0 s 2
AL BE S N 9.5 mm, R FEIEEH 5 mm;95.0%(1)
SR (38/40) 381 Ik 5 A1 5 A7 AT BRI L 45 I 25
RME P00 % A o (o7 T FLRE S OM 18 mim, e S I
10 mm, XAV AR SRR AE T — 2 i P 3
73 (6], 76 30 8 DK F 0 VA I B 4 0 A 1 R R 4y HR
Fr, AHEFE LA B DX PN 30 B b 53 ok A
FEI AT A B4 e PRI bR 0 45 P 2% o) FEBR AR D7 181988 5 mm
TR, HE X 55 FR AR RS T — 8 1 B, (A5 FFBR
2 BRG0P AR = R ) HIR
PRAEE S5, B0 2013 iR W X A A ZH Y
FOBR AR Do B2 Vo Y7585 F IV XRS5k P A5 4 D11
B 41, P24 % 3.81 Gy M 13.16% (B A 2%
S ARIRBN G, X RERAEA N DL K
T 201 )3 9] e B R i A IV DX PN T R 4 4 ik
19 CH Dypan K Vi BEMLT A B WZH (P<0.01),3X
P2 T XTIV CHE DX S E N B — 30 5 4 AR
b BIAT B ALK HODR R 27 BRI s AR R, 1 A 9 B
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UEE RS Ak AT dnb 25 o A FROIR R 32 BEGRI S AR RRL 4k i ot
B HRIR A B

YT RO I, B2 52 I AR X Ak 1
BEVARBIAITMMESEE K, RAAAPRN 6
BIFET B AT T IX 5 [ A1k, 6 1] 258
TR R AR FHR RS E &, Hd 1 FIsET I
WA, 1 BIFE T a5 KRR T 2 L M%H%, I,
FRATTIN Ry A R i ] 16 35 50 Bk 385 7 7 G ik 28 485 1 i
P, BT RS, 50 A Ko 55 FAR B 0% AR G o7 T g
IV IX Py 4, DL RAR 5 T I ik B 4ok 2 i 17
IV IR BRI 2 AT

X A FRTR ] 6 50 80y Bk 45 117 7 I bk 8 485 0 A
Ny FRE, TR T A iU X P AL 10 Pl 250 3 Jok i ) L T
HEIA 1 B P I £ 235 P 5 ) R 5 1) 21 5 mm
TR ;% F I X JE B IV X JE T %8 FH% (5~10 mm)
WRELZE I N, BB RATHE W H IS Va X X R
TSR I OK T s R Z W4 Vb X, R 2 Ak
i B DD K, 25 b TR X B IMRT B 47
FHRIV DXk EL 4 CTV 1 46 D, 76 1% A Ik B 45 43 A
{149 X G [ L ) L g o AR A ER R g 7] AR R
SR, B KRR B b R AP FROIR AR 2 20 %) T4 v J 3 1Y)
T8 109 A 3 S5k ELAT RO S T R BT A 4 5 E 467 CT
PR LA K 358 i ) I 8 85 B TA B 07 2 SEA T 3R IX fL AR 1Y
AR, AT B Z A FE TR S R T
N, 99, 9 191 5 e /b I3 RORE R TGS P i PR AF
58 LA B A Bifi 7 R B UEAS A58 19 4518
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