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Dosimetry study of radiation therapy with VMAT technique in different
respiratory phases of middle and upper esophageal carcinoma

YANG Hua-dong, LI Peng, YUAN Qiang,ZHOU Jin-wei, YANG Tian-yue, Ll Xian-fu
( Department of Oncology ,Affiliated Hospital of North Sichuan Medical College , Nanchong 637000, Sichuan ,China)

[ Abstract] Objective: To study the differences in radiotherapy dosimetry between patients with upper and middle esophageal
cancer under end-expiratory breath-holding and end-inspiratory breath-holding states versus free breathing. Methods ; The data of 20 pa-
tients with middle and upper esophageal cancer in our hospital were collected, and the prescribed doses of PTV in the target area of the
patients were 50.4Gy/28Fx and 1. 8Gy/Fx. Free-breathing, end-expiratory, and end-inspiratory images were captured respectively dur-
ing the localization scanning by electronic computed tomography ( CT) scanning after the respiratory training of the patients. The images
were imported to the MONACO was used to outline the target area and plan the design, and the volume of planning tumor volume
(PTV) ,maximum dose,average dose,homogeneity index (HI) ,conformity index ( CI),volume, maximum dose, mean dose, V5,V20,
V30 of lung, and volume , maximum dose ,mean dose, V20, V30 for heart, Spinal Cord Dmax, Monitor Unit, subfield number of heart were
compared in the end-expiratory, end-inspiratory, and free-breathing phases of the patient. Results: The levels of PTV maximum dose,
HI, CI,and number of subfields and MU were greater than 100.95 ¢Gy,0.02,0.04,55,327 and 82.35 ¢Gy,0.02,0.04,59,318 in the
free-breathing phase of the breath-holding phase at the end of expiration and the end-of-inspiratory phase of the breath-holding phase,
respectively (P <0.05). Lung’s maximum dose,mean dose, V20,and V30 in the end-of-inspiratory phase of the breath-holding phase,
mean dose, V20 and V30 mean values were smaller than 111. 41¢Gy, 152. 18¢Gy,2. 89% ,3. 12% and 123. 82¢Gy, 127. 23¢Gy,
2.90% ,3.35% in end-expiratory breath-holding and free-breathing phases, respectively ( P < 0. 05). Conclusion: Breath-holding at
the end of expiration and breath-holding at the end of inspiration affects the volume change of the target area and the organs at risk, thus
affecting the dosimetric parameters and the dose distribution, which will bring the potential risk of off-target and the change of irradiated

dose in normal tissues,and respiratory control should be paid attention to in the course of radiation therapy for patients with upper-mid-

ESWAB: JIHUE 2% RAA LB R I35 H (CBY20 - QA - Y05)
EZE® v MAEKRO991 -) B, B+, i KE TN, E-mail:394249530@ qq. com
BiEE . 2%, #4%. E-mail:lixianful 3@ 163. com



PHAEAR , 25

b B A AR (R IR I AR VMAT FR 0T #7742 F 58 235

dle esophageal cancer.

[ Key words] Radiotherapy; VMAT; Dosimetry ; Breathing phase

XoF T TR TS R T R 1, T PR B H A
SPP PR T, TS TE A A 23 0 0 2 2R 3 AR A, BT
AR 6 7 7 ST ORS B4, IR i IR T AR A T
CORET RO RS W E A RS B BT UK AR T . IR
W32 Bl N TE 5 1 28 382 2, 43 5% e i S IR T kG
HERE W TP o Nt 2 F A P I I 25

TENAA R 531 T 38 1) 7k 3R 97, T 2L e g il
I R R AT R R B 2 B 52 B IR IS Bl R R B
RE A L GEAE T 00T SCE v B A 1 T i
HoT R B R P9 R 3 Tl A
JEEANL CT BHMR, X 7 vk 19 26 5 AE T 3R ICEHR
FASEIR o R B E PR S SRR, X T
R CT A6 A ke 10, 75 2R U AR e K
il 2 2R AR, T A ST R E L AR i R E AT
B BRI RO T RIS Sh v L H A
P PR AE CT 14l 22 7 s IR 0 st AH 536 97 Bisf 7 I sf
FHA—F, XK IH 27 3 PTV ( planning target vol-
ume ) i # M1 16 K 4% F (organ-at-risk , OAR) & & 1Y &
B SR I R O 25 5%, 23 3 o
Pl T RS b, Rk £ R B A A o
ORI M W 2ZEVE R EH HLB S SEOLHHEEE
98 A M 48 RO JE R 5

AR A b DX R Ji] 320 DX 30l 1 PR 0 19 v A 3
Xz —" TS A T R b A T R — Fh
MTFBAVFZ B A TR i R h e 52 i O iR
I7 o WEFEIR YT IR b DRz Bl | RS B S ) 2
BUE BB L N, A B S0 B T
b A v R Gz g | 0 A8 DR L fl M AR
FR) B RO W) B2 B R HEAT RIS, LA B AN [ £
P2 I A H PR PSR B ORI IR UK B ) 5
LAY ) 25 R

1 #EREFE

11—

PEEL2023 451 A 1 H & 2023 4£7 A 31 HJII
b & 2% B B & B= B 247 i S A 7 1Y 20 B 4 R AR
FRWEFENS G DA FRUE: (1) 95 B AIE 52 A 4R 4H
Mg i B 5 (2) @ead IRl D 32 i CT =18
5,400 AP TR PE I B SRR IR SRR
i (3) BAE TIEF SO MRS, RAR G (4)
W7 A Ty 0 SR — 3, HERRARME: (1) A
MR i R 5 (2) M B I 18 e o s R
WTEE; (3) BE RSB MR TR, 8
AEWS 55 ~T74 B LAY 69 & Bk 14 ], Lt 6

5] ; 45 AJCC ( american joint committee on cancer, 3 [H
FRIETR G 22 0l 2x ) 5 8 ML, 10399 2 o), T 483 8 441,
IVA 1110 f] . ABFRC LR AP B2 220 B2 B
ZxHEUE (HEUES 2023 ER002-1)

1.2 FHi&

12,1 mEfrfmd s Fr A 8 1y JA008 g 17 K
AL 8, B EML, P9 T 28 38 A R A, 78 b rh ol
JZ T3 530 T i AE PR A A R R E Y . A
HVA I 2k B A P, PEI]F 16 HE CT &
LU AT S AL AT 4, B R 130 kV, 4 HL i 200
mAs, B HZEE 3 mm SR 0.8, iy AT 1 A
PRB 08 F 8 S o A [ E OB AT A BRI (F) (IR
WK B CE) A AUR R (D) A4 A K& %
i WO R T 3T R &R 48 (treatment planning system,
TPS) , H e 4F ¢ ) — i o7 B2 0 gk A7 4 IX ) i, DL
A1,

e am& A PTV K, RE % &Mmb MR, %
i

G em XM R AR, F: A detRa 4K AR AR
LRARFANAR,

1.2.2 3F&1EIE W 10 4E DL B33l i 4 28 56 Y [+
— B Y BT AE MONACO (JR A< 6. 00. 11) 3597 it
R G #4715 . MK Ak 5 R i R R IX
PTV Jy 50. 4 Gy/28Fx, 110% 4k J5 7 & 0 & 1 <
5% o f& K% B P B0 i < 15 Gy, V20 <
30% ,V30 < 20% ; 0> JIE # B V30 < 40% , V40 <
30% ;& B K F & <45 Gy; IF3Z2 B K & V30 <
30% ; 8 FI/NG 32 BB H 8 V40 <40% . Hop Vx EoR
ez R x A R . SR TRIOE e f% 7
PR H AR (volumetric modulated arc therapy, VMAT) ,
FEA TR T R A3 A Beolk (LR &) 43 0 02« 1
800-2 350 3 150-450 .1 300-1 800, SZu %35 11 L
T H I I B A TSR TS B bR A A Al PR A
W s AR PR AT 300 5, I % 3 R 2 Bk AT R, 2



B39% H2

236 2024 42 H

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 39,No. 2
Feb. 2024

PTV DI5 fé; Ko B 77 2t BIR 1 3 A2 Ak 75 5] o oK I £
FETHEZE T o X1 P W B A A TRl 4R A7 36, 36
1811 5 & & Elekta Infinity JIIE 48 2471877 o

1.2.3 flEx%R WESMLEHFEFEMIKY
WP IR 0 30) B 2 B . A4S PTV AR PTV i
G AN PTV S 255 & HI AT CL; lung /KR lung
% K51 lung V5 lung V20 Fl lung V30 ;heart K
7 & (heart -5 & heart V20 F1 heart V30 ;spinal
cord dmax ; HL %5 Wk %X ( monitor unit, MU ) F1 ¥+ 84~ .
HI F1 CI it XanF .

CI:VR—TXVR—T HI:DZ% _D98%
VT VR Dso%
1.3 SEitZEaHm

JIr A RO 18 1 SPSS 21. 0 ZE it 2 ARk AT o
T BORH (2 £ 5) KR, T A B4 47 Shapiro-Wilk

K, LAk 30 804 2 A 0 IES . A EIES R
A ECHE SR B8 P R T 22 93 Bt (one-way ANOVA) |
WA LU AT A2 T 25 57 1 I B8 R ) LSD - A 9 s T 22
AEFF M B B 45 oK F Tamhane B9 £ & LB H %, IR
TE 25045 8085 % A Kruskal-Wallis H 55, P <0.05
REFAGIFEE L,

2 H#HR

20 B EFAE A R E (F) HEEAREA(E) #
TR RS (1) B WP i) AH R 28 Shapiro-Wilk £y 46
A4S, 0 5 B s heart 5 K5 & (HI L, CI heart V20 |
heart V30 F1 35 50O E 1 25 43 1 B, H A B0l 24
RIEZI A o ARG S IES AN EIEL RN E
ZE BT (ANOVA) R B DL 2558, Wk 1,

F1 MESK(E) BRIEKR(DMFEHER(F)RETHELSH(FEESSTH) LSRR (x £5)

I IR A1 PTV {kf(cc)  PTV RARFIE (cGy) PTV FHFE(cGy)  lung A (ce)  lung HRFE (cGy)  lung FIFIH (cGy)  lung V(%)
E 463.0 +145.6 5723.1+83.9 5305.5+38.3 3347.9 +860.2 5671.0+96.5 996.2 £135.6 44.57 +7.63
I 427.0 £199.8 5711.9 £102.9 5288.1+60.2 4269.7 £965.6 5630.7 £+98.2 979.2 £110.0 45.16 £5.92
F 384.1£112.7 5625.9 +81.8 5262.6+26.8 3839.1+1029.1 5533.3+£72.0 848.0 +144.2 40.66 +8.39
F il 1.121 3.576 2.162 3.598 5.584 3.909 1.362
P 1y 0.341 0.042 0.135 0.040 0.009 0.032 0.273
LSD F<E;F<I E<I I<E;I<F I<E;I<F
Tamhane

gkl
105 Ff A lung V,,(% ) lung V4, (% ) heart 1A FH (cc) heart 35 i (cGy) spinal cord i K| (cGy) MU
E 18.07 £2.73 10.79 £2.28 590.6 +106.5 1120.6 £858.9 3889.4+93.9 1013.2 £128.4
I 17.83 £2.40 9.93+1.34 579.6 £100.7 1 067.5 £894.0 3 862.8 +80.8 917.1+142.8
F 15.05 +3.31 7.12+£2.24 652.6 +88.9 1136.6 £916.5 3834.6+89.8 642.2 £64.0
F{H 3.465 8.436 1.564 0.010 0.959 22.657
Py 0. 046 0.001 0.228 0.990 0.396 0.000
LSD I<E;I<F I<E;I<F
Tamhane F<E;F<I

PTV {85 K52 B B (A B H PF I AR R /7
TSR T A AR R SR S A 25 BB 4 0
100. 95 F1 82.35 ¢Gy, lung 32 I &z ] 5 F1-F 25 7]
= A TE M ST 200 /N T B H A A
SR BEAH 123.82 111,41 F1127.23 152,18 <Gy,
lungV20 F1 lungV30 3 {8 76 & W <5 AR 43 51/
TSR BE S AR F A H IR AH 2. 89% (2. 90% FiI
3.12% \3.35% o WFAR B A0RH AR WA UM

BT A IEAR R F) 327 4> MU 1318 4> MU, 2%
FHAGIFEX(P<0.05), LK 2,

X AR IE 2520 A1 A Kt R T K-W H A6 55 75 5]
AR SR, W3 20 WP AOR BR AOAH AR I B U
ORI HI AL CT A [y R 0 I A 249 (B8 i 1 0. 02
F1°0. 04, IR Jif AR AR IR URH B9 B 4
R EAREL T A oh 0P 0 IE AR 3 T 55 R0 59, 22 &
AR (P <0.05) . LK 2,

F2 MSEK(E) BREKR(NMEHFER(F)RMETHEFZSHE(EESHTH)ERILR (v 5)

R W b AH PTV HI PTV CI heart fz K & heart V,, heart Vs, F I E

E 1.09 £0.01 0.82 +0.03 5290.2 £594.9 22.9+19.3 13.4 £12.8 180.3 +£11.84
1 1.09 £0.02 0.82 +£0.04 5231.2 £689.2 20.9 £18.5 15.3 £15.1 174.4 £20. 10
F 1.07 £0.01 0.78 £0.03 4550.0 £1934.8 24.4 £22.6 13.8 £12.7 120.6 +44.81
H 6.709 7.195 3.254 0.472 0.314 12.772
P1{H 0.035 0.026 0.196 0.790 0.855 0.002

JR N FE F<E;F<I F<E;F<I F<E;F<I




BB, % o B R F AT VMAT AR T 0 71

=T 237

F- F- P I F
m jrasg Jrasd Jans Jansd
= = = =1 L=
& & = = &
E E E: E E
I T T T J T I T T T | I T T T | I T T ]
5500 5600 5700 5800 5900 105 106 1.07 1.08 1.09 1.10 LIl 070 075 080 085 090 5400 5500 5600 5700 5800 0 2000 4000 6000
PTV max(cGv) HI Lung MAX(c¢Gy) Lung A
F F F
m m m m Jand
=1 Bt = = =
= = i = =
m j==9 j==9 j==9 j==4
E F
r T T T T T 1 ¥ T ¥ b ¥ ¥ r T T 1 r T T T T 1
600 700 800 900 1000 1100 1200 10 15 20 25 0 10 15 0 500 1000 1500 050 100 150 200 250
Lung mean(cGy) Lung V(%) Lung V(%) MU FEPE

B2 MSKE)BRISKOMEHFROETHAEFZSHITEE

3 itig

JIT A B I8 T80T B 4 52 0 W58 Bl Y 5 0 3
Ff I W 328 20 5% 4 22 36 97 1 B 3 R U, 7T B 45 1 Al
O I % 0 0 O 22 O R 0 i 52 b, N Bh 5|
A 1 ] B 1 i B i B 78 A Ao 45 LA s 20 280 0
FHBE . BRI iz 3 i AT ] 57 1% 33 1 R
S, H 23 5 R IR T 45 S, W0 b R S A R
i K A B I ) S I R A A 0 R A O R R
AR 5 5 B MO A B A B R S BT S [ I R A
g1 i 7 2R AR

ARHIFFE AN [ RIS A PTV A A B 9K B A7
R G R (HRTE TR E BAH PTV 173K
FUKTF F Bt A A S8 AR AN R B T I i o A
0 DX AR Ak, 38 B W T S [ P W s AH S Ak B2 i T
I I I GH I X0 0 B o R A S 25T T T 20 il
R E VR ROK B SR o A2 R GTV ((gross
tumor volume) B 281k , £ WL 5} AH GTV 284675 FEl %
N 0,52 em’, B KGR F] 12, 81 em’, 2 880
9.58% FIH > 11.24% , ZE " 35 % F 07 1 2
B Xof il 9 £ A XA RUAE Ak B B 5 R PR, R PRI
AR GTV B AR AT 4.03%
R S TS T 23 B R I GE Bhad A
BGTV BN A 0.74 cm, Tl 1.62 cm, Zf
0.91 c¢m, 47} 0. 66 cm, F{i il 0. 87 cm, J5 ] 0. 59
em X YLEH T GTV AL, (H L AF 58 1 R M 6 2
AT . AEARBESE T, R I PTV (1 d5 K ) o 7
E 1A A LA R F F A, X 02 i 00 g it
T r I XA B A A AT X5 il 45 1 % 2 SO R
5 Z 78 AL AN i kv R R

FE B R CTE S A A RS A 5] R A 47 AR
e K, Huang 25" %F 4 %47 SBRT i Ji £ 3 1) i
AN E AT T W, P R sh R B AR F) 2.3 em, B
INBIOLE RS 1.4 em, GARTEIEAIML, B
Xt 21 (51 B4 i BB I I S A BRI R R R AT I Y, A

i 7€ EBH M1 IBH B 3AAH T, Blid (&R FL V5 V10 V20
A Dmean B2 ¥ BL A G it 24 2 X, X 5 A WF 5% HH
o FEAMF I, FE MR VS A VIO %A M5 5 4
] ) 48538, 3X T g 2 PR o TR NG 45 0 A Y BB SR
1) 2 1 B 5 B AR ¥ 45 HR G A o8 a8 R T AR SCR
FH B 2 75 RRU 2 1A iR R, 3 AR AR 7T R A 9T
It 0 Ak RN S A T B ) 09 [ B, 2 7 > 9 P I ) 4
(A0 A B HOR 20 GE S I X R AR
WFFEAE V10 DUTR iR W25 SR A . 55 4k, Tana-
ka %'V 45 1 PTV R, PTV SRR I filt B 20 2137 %]
) S ) R, AR F 5 R R W A B 5 ) ) A
PTV 3R A R T £ 48 I I Il 21 2 52 BRG] 4 19 722
KRR V20 K DL b5 B B 25 R R A
HEIX Y CT A HI AEPE AR R SRR E T R 7
WP, 22 5 BA Gt 2F 3 S ARFFR T B AR M
W SR B AUCIRAS TR B VR-T AL VT 3 K, {H VR-T 3
KB R T7F KT VT, CL LR K, X e K
FE (D2% ) i P (E 3G K, HE X B /N5 &= (D98 ) M {H
W/, HE 3G K,

UEAh B T i R R B A 5 J B0
54 1 e AL R O A O LSRR o
P bk H . BURAE AR TS P B A WAL F
OS2 b 22 5 SR B S FRATT Y A 2 A T R
LG T B & B, e Rl b A &
AOEEIERR R T 0 ER B, Tamari 257 Weil
R T R TEZBLT N EE R R U
B R o, 2 R 45 15 Ho0 Ik V30=41.6%
1 V30=46. 0% & 0 A BRI IS fa ke N R . A
5 O HE V30 TSR 4.2% ~26.2% , oK HE i 5
HRAE

TEARWFFE T, WK B R UOR By MU
TEF R YR T A A MU F 7 5 A X2
T I ASA B AR I R 21 4R R X T R R
T o il A DE H 2 2R A7 BEGR) TR R R AR
RO T TR SEm RN T MU B WSUOR B AR R



B39% H2
238 2024 42 ]

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 39,No. 2
Feb. 2024

DX 114 32 BRI B A TR IR T 8, 3 3 s D A
DK B BRI T A% R MU B, 52
24O IR TS 1 R A B RS R A Rl R
fill MU K s AR Bl AR SCRAFAE L A 2, B
FHEARRE A TERKRERN WA EZH AR
B TES A A5 s H D BOR MR OIS A
REFRTS , AT BE 2 A7 1E BN 2

il B PICT B9 CT 148 TG0 B E I A, 1T
SORFE A SOR B2 52 2 PTV AR 5 R
o 0 P i O R S H ) L V20, V30 S HE S
TR 3 2y A ¥ A 114 o 4 IE 2 21 % ORI
AR R AR, , T BE S B PR35 7 % W ek R 1 B B AR
o T 1 D A ) AR X N7 A R R ) X
AR, 0 b BRI R RO iR T i R
7 T AL I R A

&% ik

[1] Henkelman RM, Mah K. How important is breathing in radiation
therapy of the thorax? [J]. International Journal of Radiation On-
cology , Biology , Physics, 1982 ,8 (11) :2005 -2010.

[2] Fallone CJ,Summers C,Cwajna W, et al. Assessing the impact of
intrafraction motion correction on PTV margins and target and OAR
dosimetry for single-fraction free-breathing lung stereotactic body
radiation therapy[ J]. Medical Dosimetry: Official Journal of the A-
merican Association of Medical Dosimetrists, 2023, 48 (3 ).
202 -210.

(3] BRAE,VFME, 387K, 55 R G 40 007 0 22 75 B SV OIT i i 770
2SR G A3 A7 [ T] . vh 48 JioRE By A 2% i ,2023,30(10) -
612 -618.

[4] McAvoy S,Ciura K,Wei C,et al. Definitive reirradiation for locore-
gionally recurrent non-small cell lung cancer with proton beam
therapy or intensity modulated radiation therapy : predictors of high-
grade toxicity and survival outcomes|[ J]. International Journal of
Radiation Oncology, Biology, Physics,2014,90(4) :819 - 827.

[5] HERTAEMEER 2 S8R (2018 4£0) [T]. 4
AL 5% 2 & (BT ,2019,9(4) :158 ~192.

[6] Wu JK, Chen SH, Hsu FM,et al. Design of a motion simulation
system to assist respiratory gating for radiation therapy[ J]. Medical
Dosimetry ; Official Journal of the American Association of Medical
Dosimetrists , 2021 ,46 (4 ) :360 —363.

(7] BRME BRIEME. &89 A R 0P A] T 3R AR A A [T ] B2
JT#%%,2016,29(20) :59 - 60.

(8] %k, 405 TR, 5. WFIRIZ 3o il i 8 5 = 4835 TV 1 58 ik

Z< F B 41k - http : //www. nsme. edu. cn

{E&E 5 & % : http: //noth. chpt. cnki. net

I7 IR DR BUAY S [ 0] SR b A IR 2%, 2022,30 (14)
2609 -2612.

(97 A%, 2 IR, 45 0Tz 3y X £ 48 L DX R i i AT 5
[T]. Mgz 22 ,2011,17(12) :914 - 916.

[10] EMEPE, B2 — &, B, 45 BRHE T J= 98 5 A7 408 DX Ah i 9 il 541
R BOE R RN BEIE[T]. AR AT R 2 S B i Ak 2021,
41(3):183 - 187.

[11] Huang C, Shiue K, Bartlett G, et al. Exploiting tumor position
differences between deep inspiration and expiration in lung ster-
eotactic body radiation therapy planning[ J]. Medical Dosimetry;
Official Journal of the American Association of Medical Dosime-
trists,2020,45(3) :293 - 297.

[12] Bms, £30, X008, 4. h T B & 80 21 007 A R 0 0% i
AHIEH AL U5 d 2= B 5 [ ). b 4R Bl B 36 4% 58, 2020, 27
(15) ;1241 - 1246.

[13] Zhao Y,Chen L,Zhang S, et al. Predictive factors for acute radia-
tion pneumonitis in postoperative intensity modulated radiation
therapy and volumetric modulated arc therapy of esophageal cancer
[J]. Thoracic Cancer,2015,6(1) ;49 —57.

[14] Xu C,Xi M,Komaki R,et al. Dosimetric and clinical outcomes af-
ter volumetric modulated arc therapy for carcinoma of the thoracic
esophagus[ J ]. Advances in Radiation Oncology, 2017,2 (3 ) :
325 -332.

[15] Tanaka O,Taniguchi T, Adachi K, et al. Effect of stomach size on
organs at risk in pancreatic stereotactic body radiotherapy[ J]. Ra-
diation Oncology,2022,17(1) :136.

[16] Banfill K, Giuliani M, Aznar M, et al. Cardiac toxicity of thoracic
radiotherapy : existing evidence and future directions[ J]. Journal of
Thoracic Oncology ; Official Publication of the International Associ-
ation for the Study of Lung Cancer,2021,16(2) ;216 —227.

[17] Beukema JC,Van Luijk P, Widder J, et al. Is cardiac toxicity a rel-
evant issue in the radiation treatment of esophageal cancer? []].
Radiotherapy and Oncology: Journal of the European Society for
Therapeutic Radiology and Oncology,2015,114(1) :85 -90.

[ 18] Tamari K, Isohashi F,Akino Y et al. Risk factors for pericardial ef-
fusion in patients with stage | esophageal cancer treated with che-
moradiotherapy [ J ]. Anticancer Research, 2014, 34 (12 ).
7389 -7393.

[19] Wei X,Liu HH, Tucker SL,et al. Risk factors for pericardial effu-
sion in inoperable esophageal cancer patients treated with definitive
chemoradiation therapy[ J]. International Journal of Radiation On-
cology , Biology , Physics,2008 ,70(3) :707 - 714.

[20] Z=i, ik AL, ZEMRMK, 2. 78 Eclipse 115 32 45 v 2> 16 97 5T 4
MU $eiy aT 45073 (1] EFR AP B2 TR 4K ,2019,42(2) .
150 - 153,160.

(¥ HH#9:2023 - 09 -24 & @ B H#5:2023 - 11 - 10)

fB 48 : xuebaochy@ 126. com



