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Efficacy Analysis of Linear Accelerator Radiotherapy Combined with
Chemotherapy for Patients with Locally Advanced Esophageal Cancer
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Hangzhou, Zhejiang 310051, China;
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[ Abstract] Objective To investigate the impact of linear accelerator radiotherapy combined with chemotherapy
on short-term efficacy, survival outcomes, symptom improvement, and adverse reactions in patients with locally advanced
esophageal cancer. Methods A total of 60 patients with locally advanced esophageal cancer who received treatment at
the Department of Radiotherapy, The Second Affiliated Hospital of Zhejiang University School of Medicine from January
2020 to December 2021 were randomly divided into two groups: the study group and the control group, with 30 patients

in each group. The study group received intensity-modulated radiotherapy (IMRT) using a linear accelerator combined
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with a TP chemotherapy regimen (paclitaxel+cisplatin), while the control group received conventional three-dimensional
conformal radiotherapy (3D-CRT) combined with the same chemotherapy regimen. The short-term efficacy, survival out-
comes, improvement of dysphagia, and treatment-related adverse reactions were compared between the two groups. Re-
sults The objective response rate (ORR) in the study group was significantly higher than that in the control group (76.7%
vs. 50.0%, P=0.032). The study group had significantly longer median progression-free survival (PFS) and median over-
all survival (OS) (12.3 months and 18.6 months, respectively) compared with the control group (8.7 months and 13.2
months, respectively) (both P<0.05). The symptom improvement rate of dysphagia after treatment in the study group
was significantly higher than that in the control group (83.3% vs. 60.0%) (P=0.045). There were no statistically signif-
icant differences between the two groups in the incidence of major treatment-related adverse reactions (all P> 0.05).
Conclusion Linear accelerator radiotherapy combined with chemotherapy can significantly improve short-term efficacy
and quality of life in patients with locally advanced esophageal cancer, alleviate symptoms of dysphagia, and does not

increase treatment-related adverse reactions. This study provides a feasible solution for chemoradiotherapy of locally

advanced esophageal cancer and considers the potential for precision medicine to be applied in tumour radiotherapy.

[ Key words) Esophageal Cancer; Locally Advanced; Linear Accelerator; Chemoradiotherapy; Survival; Dyspha-

gia; Precision Medicine
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Tab.1 Comparison of baseline characteristics between the two groups

RHE WA (n=30) YR (n=30) KHE P
PG [n (%) ] 0.082 0.775
i 22 (73.3) 21 (70.0)
S 8 (26.7) 9 (30.0)
WL Y 68.7£8.5 69.2£7.9 0.236 0.814
JRALE [0 (%) ] 0.181 0.857
Bt 5 (167 6 (20.0)
B 17 (56.7) 16 (53.3)
TB 8 (26.7) 8 (26.7)
&R [n (%) ] 0.073 0.787
[1[B:i 19 (63.3) 20 (66.7)
V3 11 (36.7) 10 (33.3)
JHHEER [(n (%) ] 0.185 0.667
Ul 28 (93.33) 26 (86.7)
Jhgt 2 (6.67) 4 (13.3)
1.2 FH&E XPHRAH (AJT + WY ) - RE M AL
121 BTAHR JNEE %% ( Siemens PRIMUS, & [E ) #E17T —=4EiE JE

e (A7 + BEEIMEEAS BT ) « R EZ
Jn# g (Varian TrueBeam, ) JEATRTHIILT
TOIT B AT a5 19 5% CT ( Contrast-Enhanced Com-
puted Tomography, CECT) ( JZ/J& 5mm) , ¥
TR 2 = 4RV RS (Pinnacle 3, K
AT ) FATHE X R Mas B A BRI E SGEAE
ICRUS3 54t #, AIHR AT WL fided &7 ( Gross Tumor
Volume, GTV ) A4 J5i % ikt e il IR 7T ] By Ay e
BBk 4; s PREE X ( Clinical Target Volume,
CTV) 4 GTV Il E¥E MG RS X IR, 4
P2 3cm, BHPE 0.5~ 0.8cm; RIFLX ( Plan-
ning Target Volume, PTV ) 7£ CTV ¥ 3& Al [ — 4
A AT 0.5cm. &b 55 &R 60 ~ 66Gy/30 ~ 33
W, W 2Gy, BRSsSK, BITRE6 ~ 6.5 .
&M IMRT £, LA & 504, 95% 1 PTV
FESZ ATy R, [ I ™ BR A B A B 52 BEGR
i il V20<28%, JUIE V30<40%, BRI
<45Gy,

WY . B0 DX ) S RS AR TR, S RS TR ik
JT ( Three-Dimensional Conformal Radiotherapy,
3D-CRT) #AR. AbJ5flE A 60 ~ 66Gy/30 ~ 33
W, B 2Gy, A S, BITRE6 ~ 6.5, i
Frt R LA R 95% 19 PTV Sy H s, [R] s e it
16 S B 152 R R
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ZERTE = 4 J8]; PREaE ( Stable Disease, SD) :
9 KRR /D oK I8 PR B KR 3K %K g ( Progres-
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FELE M = 20%, BE IR AL, B R
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S x 100%. ST RPN TERIT 5 S 4 ~ 6 J4
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ITer BT
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10 SR IF TR W AL AR Y b L T O R R A
( Progression-Free Survival, PFS) . " g 473l
(Overall Survival, OS) M 14, 24F | 3 FFAAFHR,
PFS 5 SR ABEAIL 5320 H I 3052 555 12 i 18 PR A Ao Ji
IFET- B I TE] . OS 2 XA NBEAIL 432 H 19 3] K AT
el JERIFET AR E] . >R A Kaplan-Meier 72222 il A 47
Hhek, JfH Log-rank #5536 FL B2 B35 A B LY
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G/
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Events, CTCAE) 5.0 MiPEEIRITAHR-A B R,
FEOEAVEBU YRR 22 . FANEI iV
WD R A L S /MR | R R R AEAS
RN RGOS B (2 ~49) o 2
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SHAGIEE L.

2 R
2.1 PLAIRKRTTIELER

geakgiit o, A (b7 + B sk
7)) SRR (A7 + WYY ) I ROT
AR EES (2=2.324, P=0.020) , 32 iR,
WFFELH M ORR (CR+PR) B & T X BZH (76.7%
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Tab.2 Comparison of short-term efficacy between the two groups [1(%)]

*3 MABREPUEFMERMEFELR
Tab.3 Comparison of median survival time and survival
rates between the two groups

ITRAT R4l (=300 XA (=300 F/Z{H  PfH
CR 7 (233) 3 (10.0) 2324 0020 AR BT (n30) WML (n=30) /M PA
PR 16 (53.3) 12 (40.0) TLES;,FSI/? 123 (88~162) 87 (55~132) 6.135 0013
SD 5 (16.7) 8 (26.7) OS] 186 1 -
PD 2 (6.7 7(23.3) (95%CI) (15.5-23.4) (10.5~17.8) ' '
CR+PR 23 (76.7) 15 (50.0) 4.593  0.032 VEAAER 83.3% (25/30)  70.0% (21/30) 1491 0.222
AUFHEAFR 46.7% (14/30)  26.7% (8/30)  2.584 0.108
123400, HEKTXEAR 8.7 MH (4=6.135, Ry = 26.7% (8/30)  10.0% (3/30) 2783 0.095
P=0.013) ; WF5E4iY OS iK% 18.6 A, i
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Fig.1 Survival curves
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TRYTHT, LA 0 A R PRI B TG 2 25 5
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Tab.4 Comparison of improvement in dysphagia severity between the
two groups [n(%)]

TS WFIT4L (n=30) XUl (n=30) ,/ZfH P1H
vagii] 0.171  0.865
0% 0(0.0) 0(0.0)
1% 5(16.7) 6 (20.0)
29 16 (53.3) 15 (50.0)
3% 9 (30.0) 9 (30.0)
BTG 1.966  0.049
0% 12 (40.0) 7(233)
1% 11 (36.7) 9 (30.0)
2% 5(16.7) 8 (26.7)
3% 2(6.7) 6 (20.0)
SER PR 25 (83.3) 18 (60.0) 4022 0.045
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Tab.5 Comparison of incidence of major adverse reactions
( = Grade 2) between the two groups [1(%)]

EN-3as e (n=30) *IMRZH(n=30) Z{ P1H
ARG E RS R 0257  0.797
29 12 (40.0) 9 (30.0)
39 5(16.7) 3(10.0)
49 0(0.0) 0(0.0)
4l i > 0.636  0.525
29 10 (33.3) 5(16.7)
3% 6 (20.0) 2(6.7)
49 1(33) 0(0.0)
Nt 0302  0.763
29 8 (26.7) 3(10.0)
3% 4(133) 1(33)
4% 0(0.0) 0(0.0)
e iNeRie 0.178  0.859
2% 5(16.7) 4(133)
3% 2(67) 2(6.7)
44 0(0.0) 0(0.0)
S / RIH: 0.631 0.528
24 11 (36.7) 6 (20.0)
34 4(133) 1(33)
49 0(0.0) 0(0.0)
TR R 0.391  0.696
24 7(23.3) 6 (20.0)
3% 2(6.7) 1(33)
49 0(0.0) 0(0.0)
3 g
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Y7 RO (I ——E B R 7 50 [ s el R 19 2
TG A 7 MR PRI 25 ) (50 AR A TR T i
BRIk Z — U AR R, WFIT4L A AR R



.« 760 2025 46 5 IEREZES DERBRS
MERE R TR, X -2 REAREIRIK  BENBAESER, EUEE XA E AR, 52

B TS T LN AR T X MR SR
WA OEH s 53— J7 I AR PR 24 A [ A 2
GUTHBIBHE, AR T RO B RAE SN,
M TAFEIRE . X AR IR FAEE R 5
BH BVE SR BN T, XA A A7 A 8]
FeoTHk "

AR FEAEA RSO T T A e BRI S Ak

JUE AR LA R R AR g 22 5+,
{EGK— SRR T BRUBCE TR 2 U i PR S o
R E T, WA ARG 227 R H i [R]
W, AN RS ARARE N, FTR T &G4

B RS EE T EEEET R, X R R
MEFRMER AR S/ s e T AR TR T B R B i AR
FEE AN FE A - OV PE R,
R TE R B 1 22 )5 o o34 S0 T 0T R AR
B, BARIEERIYT, HZME A IMRT £0R
A FE A 2 DX A 4 i R el AR 1 3R a0 R
K, TEMPRE MRS Z AL T 7 auSE, (A sk
TF e M As BRI A R I A . b, ApPsih
PR B E AR AT O 58, B0 B 1T R
25 AT RIS 520 o R 22D B, XA
WAREE” AT TR A I 7 9 I DR S e B 4t 1
BRI, TGS B RS T T B R 4 N el
FEIEER, TR BRI T IR 5 0 AL AN 18]
A T R T

L ERTIR, BAINE AT G T A g
AR R PR T MR R, TR
TR, A AR A AN g 2R By T A
UIRTR /v = 2 ) 1B i Ca g ik v e - S % g e
(RIS R R R T L DO A DX 7 5 AR B ) T
ZURA, BRI R R Im IR A5, BRI
Ay B Y R R PR R R S I AR A A B AR Y
SEARGEAR , [ ANHE AR A DG E T . X B Bk
TRHE” BYRRPE B Lol 88T A 16T BUCh T
MEEmGT RS, F—2mE, BgIR
it J¥ (Image Guided Radiation Therapy, IGRT ) 4
A5G REINE S R G RIES G BB R R T T
FE TR ET o IGRT A ok 75307 Hi 52 I 3R

IR IE 2% B s sh AR B AR A 22, B BRIB YT I
2 Rl 2 HEIE R CT (Cone Beam Com-
puted Tomography, CBCT ) 5|5 T HifEh AT,
AR A T B A% B Y H AR Ak s A R R iR T
R, AR DGE T E . B RE NS 2% R AR AL
TANTAERAELEMPL a2 BoR, il i K
IREIR ARG R, AR sE, mlssE
BEGE, PSR R AR . X R
AREBEG AU R VIR, f B4 7RIS
B, W% TR

FEBRSK, FEENTRRE. KBRS HrAEY)
PRI TE IR AR, MRS UERD TR SN &
ERIRIT I EE ), A RERAY . AR
HEAR A E R, 456 AR R R U T
DAY, W] DASE 0L T 2 S AR AR ik Ty
BT SRwT. [N, AN T R #E— P58
BB IR YT TR MR I i Jed 45 /) VI 100 FE 5 2211
A AT PR, e RARIR YT AR 4 1Y [R] e/ ME
AR o SXEEE AR AL AN 1 — 205 e v g )
BERINRITRCR, A R S 1 AR 3 o
A A AN, LI SRS HE B~ AR g O 7
U ek R A

SEH

(1] =AW, L, TER §F. BRIENAELERETRERE

% A #) Meta 247 0], RF A, 2023, 5(2) 1 122-126.
WANG Junbo, KONG Dejiu, FAN Jiahao, et al. Meta-analysis on the
relationship between exposure to silicon pollutants and incidence of
esophageal cancer[J]. Journal of Esophageal Diseases, 2023, 5(2):
122-126.

21 BEHK, wER, Kot FLRRMEDRER ST RE
B R a9 Fem (1], P EZHFIR, 2025, 53 (3) : 8791
WEN Jiamin, HUANG Qingyuan, LIN Hu, et al. Effect of Hewei Jiedu
Decoction combined with concurrent chemoradiotherapy on bone mar-
row suppression in esophageal cancer[J]. Acta Chinese Medicine and
Pharmacology, 2025, 53(3): 87-91.

B] FH, ZAR, ENH, F.RFBAAR AT B0 KB
W NE AR [J]. AR, 2024, 38 (6) : 976-983.

LUO Lan, WU Danfeng, FAN Jinjia, et al. Longitudinal study on



(4]

(3]

(6]

(71

(8]

[91

2025 46 5 IBRES S DERERS - 761
symptom clusters during concurrent chemoradiotherapy in patients [10] 3kHM, T2k, R, F HAEER  PRBARFBZTHK

with esophageal cancer[J]. Chinese Nursing Research, 2024, 38(6):
976-983.

I, MB—, F3, F . Monaco 27 TR & 4dzH) Lk gt &
THEREFEHSPRAAMGTITRANEF OGP0 [J]. PTEHEFE
&, 2024, 21 (9) : 1-6.

WANG Hao, YANG Yunyi, LI Yi, et al. Effect of control point settings
in Monaco radiotherapy planning system on dosimetry of dynamic
intensity-modulated radiotherapy for mid-lower esophageal cancer[J].
China Medical Equipment, 2024, 21(9): 1-6.

HEH, £F, FFE, F . RFTESTEQREBAILTR
A BSHI BB 00 1] FEESEE,
2023, 20 (5) :

ERONEF
12-16.

SU Wanghui, AN Lei, LI Yuxing, et al. Dosimetric parameters and
impact on radiation-induced injury of simultaneous integrated boost
reverse intensity-modulated radiotherapy for esophageal cancer[J].
China Medical Equipment, 2023, 20(5) : 12-16.

RICE T W, PATIL D T, BLACKSTONE E H. 8th edition AJCC/UICC
staging of cancers of the esophagus and esophagogastric junction: ap-
plication to clinical practice[J]. Ann Cardiothorac Surg, 2017, 6(2):
119-130.

I8, FFE, AT, F AL TRRE R R
IR EFAR [N B EFRE, 2021, 18 (9) : 29-33.

HE Yun, LI Yuxing, SU Wanghui, et al. Dosimetric study on incidence
angles in intensity-modulated radiotherapy for mid-lower esophageal
cancer[J]. China Medical Equipment, 2021, 18(9): 29-33.

HEHE, M, FR, F ARG T L THIERBILE A
TR CT BEX T R M4 BIiE S R0 57 (). THES
¥4, 2024, 21 (12) @ 39-43.

SU Wanghui, HE Pu, L1 Yi, ef al. Study on tumor position verification
schemes for different anatomical sites using electronic portal imaging
and cone-beam CT in intensity-modulated radiotherapy[J]. China
Medical Equipment, 2024, 21(12): 39-43.

BRI, 3 2%, AL, & IMRT B A B E 207 o g B e X
EFARAENGME G )] BRETFRERE, 2021, 30(2):
146-151.

BAI Shengjiang, LIU Yutao, ZHAO Hong, et al. Effect of IMRT com-
bined with intracavitary brachytherapy on the target area, normal tis-
sues, and tumor vasculature in cervical cancer[J]. Journal of Regional

Anatomy and Operative Surgery, 2021, 30(2): 146-151.

(1]

[12]

[13]

[14]

[15]

HR R [J]. EAMERE, 2021, 36 (4) : 368-374.

ZHANG Siyuan, DONG Xinchun, HAN Songchen, et al. Advances
in radiotherapy techniques for middle to late stage esophageal cancer
under precision medicine[J]. Journal of Practical Oncology, 2021,
36(4): 368-374.

MR, EAF, EFOHEERFHRTORERATARLE [J].
BTG 545, 2024, 37 (4) @ 279-285

YANG Congrong, WANG Shuo, WANG Jun. Research progress on
radiotherapy for esophageal cancer under the background of precision
medicine[J]. Journal of Cancer Contrtrol and Treatment, 2024,
37(4): 279-285.

REAR, AU, TIOK, ¥ . 15T MRI &9 95 SR A8 7%
BB FAF AT F AT (1], ARE F, 2023, 51(10 )
1410-1416.

ZHANG Hongjuan, CHENG Wei, DING Wenbin, et al. Value of 1.5T
high-resolution MRI imaging and dynamic contrast-enhanced parame-
ters in precision radiotherapy for esophageal cancer[J]. Modern Medi-
cal Journal, 2023, 51(10): 1410-1416.

IRk, KA, FEF, F2RTRNRE RSN EAEY
AT B BRI EH LR BB BT ORI Hra (1], B
@MEF, 2024, 35 (4) : 507-511.

WANG Yugiang, ZHANG Yonghong, QI Zengping, et al. Effect of
gastrostomy on immune function, stress response, and nutritional
status in elderly patients with locally advanced esophageal cancer and
dysphagia[J]. Hainan Medical Journal, 2024, 35(4): 507-511.
B, R, KA, F.REERSALSBDREEHRE
BT B F Y (T]. T E KA M SR, 2023, 20 (1) :
28-31.

SHI Yingying, QIN Jingyi, ZHANG Kaiming, et al. Pharmaceutical
care of nutritional therapy for patients with recurrent dysphagia after
esophageal cancer surgery[J]. Chinese Journal of Drug Application
and Monitoring, 2023, 20(1): 28-31.

ik, aflFE, K, F HATRRKREXFT A LELYT]F
TR BEBERSRLT RESREREESLERREGH A F
HisREAZE, 2021, 49 (10) : 1207-1209.

CHEN Hao, BAI Lijun, ZHANG Yang, et al. Effect of enteral nutrition
combined with DSA-guided percutaneous gastrostomy on nutritional
status in esophageal cancer patients with dysphagia[J]. Chinese Jour-

nal for Clinicians, 2021, 49(10): 1207-1209.





