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Analysis of Chemoradiotherapy for Esophageal Cancer
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[Abstract] This study aimed to evaluate the efficacy and safety of intensity-modulated radiation therapy (IMRT) for
esophageal cancer treated with definitive chemoradiotherapy. A retrospective cohort study was conducted on 76 patients
who underwent definitive radiotherapy at our institution between 2014 and 2023. Patients were divided into a three-
dimensional conformal radiotherapy (3D-CRT) group (n = 34) and an IMRT group (n = 42) . Overall survival (OS) and
adverse events were analyzed using the Kaplan-Meier method, Log-rank test, and Cox regression analysis. The 3-year
OS rates were 55.6% in the 3D-CRT group and 44.3% in the IMRT group ; however, the IMRT group included more
advanced-stage cases. Grade 2 or higher radiation pneumonitis occurred more frequently in the IMRT group, associated
with higher lung V5 values. Radiation pericarditis was more common in patients with high heart doses. Although IMRT
did not show a survival benefit over 3D-CRT in this study, it enabled the treatment of more advanced cases. Further
investigation with a larger sample size and longer follow-up is warranted to validate the clinical benefits of IMRT.



JUEERGHIREFHMT $£6E

[(#EE]

FERZ B W THRIB IR E OB & 7 5 D%, L
MRS B CIZFEIR Y Vil e B BRERTH S, Tlad L
CIETIb CHBERARBZ ISR OMRL D 256, HDHVILY
VORHERE O W HREVE DS D B B A 1 IS AL SO R B o 3B s
EEIN5,

YIBRW REAEATHE T, AT LA s X OB Tl 23 b A
EIZB T EHERETH ), FRITHES 2 0hd b WIE Tl
EHEL % IR (LS BN R & T &7,
F72, TOMGITH L THIERH KRB BV T i
MRESRE STV b, YBRARER T, PSPRIFTH
ML R EOEISE 2 ), ZOBRTRIPREINS
Yiahd 5,

3D-CRT (3% ICEARIEST) TIINES; O IR - 72 ST
RCTRHFWRETH 525, RFHHNOBRREEIIH—TH 57
. BHERER RIS L BB iz 185 2 L I3HEET
Hbo — N IMRT (il FEZ2 i U R IR ) Tl IR EF IR IR %
AbEALZ EIZFAETH DD ZEK. BERICAY %
BHMREAZ RO - A 2L NP ORHETLZLI2ED,
W E e MBS 2D I ENTE DL, Lz T,
IMRT 13 3D-CRT & ¥ b BEBF~OMmE R, IEHHREA~ O
BEBICBVWTERLTWL EEZObNTWA, L2L, BE
WA BB AL IC B W TIMRT A3D-CRT £ 0 3
BNTWLIEERT T IEIARLTVE, ZDD, K
WL T B BEIC B\ THIB AL AU R & 2 ) 7o Bl
BEZEORBNGE, FEFLIIOWTHEL, IMRTOH A%
Fead L7z,

(g EHE]

ARFgeIE. ALBRERFRZ SRR R B 20Kl %
14 THT - 72 ORFEFF 5 362-259) o B CHE I DB W & 1T,
201444 H 1 HAH 5 202343 H 31 H ORI BB RGBT
MU AT SN 276 B2 R L LzBAME 28— MFJE
27072

BUF R A FEET L, BURBGE T A A ¥ A4~ (20124F
BERL. 20164F B i, 2020 4F B Rl ) 12 #8 U T 47w, 3D-CRT &
IMRT O #HPUL PO MG LS & 0 IS 7z (Y BE Tl 2017
E2 S IMRT 2 BlG) o FIREGE AL 228 L2 el £
TS IESE NEHE KB CHEIR S 7z,

AP IE H X OS5 Ot g i 1 I 2, J0 S it 2k oo M
%), THRET & Lo MEHEITIZEZR &2 Vv TITw, EfEH
R DOfEFFIZ 1% Kaplan-Meier i & Log-rank Mg, HEFHZ O
#1213 Fisher @ IE M %E & Mann-Whitney ® UKt E. FH K
F-OF N 1E Cox Ml 43471 2 v 72,

[#BR]

BEERER1IIRT, FEROHILlIZ 3D-CRT # & IMRT
BECTENZNTAR & 7350, PSIT&H0D H2TH - 72
3D-CRTH T I MIOIERIH S { . IMRT # TV DREF A%
MDA S N7z HEFIBRIZ O W T, MEH3:13 3D-CRT
A33440, IMRT 234261 CTdH 0. B o i 9L il 12 594Gy
T, 6511(855%) T594Gy Ll E o g 24T b 7zo HF ALY
WIEIZDNFHE (R ¥ 2, 25755 >, 5FU) A 3861
(3D-CRT#: 1561, IMRTH:23%1). Z DMl CF#D (> A7
5F v, 5FU). NF#: (%75 F . 5FU). FOLFOX #
#:(B-FU, uAf aK) v, AFHF)T75F )R ERHY. K
BIUERREARDS A BT > 720

Log-rank M@ & 2 AWM O R ZE1. B2 1R
¥ 34E0SI1Z3D-CRT HET556% (95 % 15 #HIX [#137.4-704 % )
IMRT #£CT443% (95% 121X [ 27.3-600%) TH 0 . #al 2=
BB IRD 572 (p=0173), Stage T E T B &
Stage I T88.1% (95% 12 A [X [ 60.2-969%). Stage I - M T
442% (95%f5HHIX [ 26.4-60.6% ) Stage IV T27.6% (95%151H
X[E109-472) TH V) . MEHARNSE EZEDH S N7z (p<0.001) o

OSIZBAM§ 2 FHINT- & LT, HERMN THIEERTD
CRIER ()N — F10.294. 95% 15 #EIX 8] 0.149-0.581, p<0.001)
ET2L BN — FIE654. 95 % 13 HH IX [#11.992-21.47, p =
0002) A E 2 FHRFT L Shizd, SERMBN CIEFRET
(B an R (R AW A

HERGE LT, B % Gradel 251361 (3D-CRT
BES . IMRTHESHI). Grade2 L b 2361 AIMRT # @ & ) 12
L. Grade2 DL OB R ENT S8 D S ES L IMRT BECH
FANZE Do 72 (p=0027)s F72. Grade2 L b o> Jr g #i i i 4¢
I U7 RERNE. FRFIERI & Hl L TRl V5 O ME DA B
2o 72 (B3, Grade2 L Eofilide7e U - 434% (D5 &ipH
336-51.9%). Grade2blh Lofilised V) 1 64.9% (VU5
54.4-704%). p = 0.003)

B UM 5513, CTCAE v5.0 D0 FE IR % v CREA
L. Grade22%9%1(3D-CRT# 6 #l, IMRT#: 3 #). Gradeb
23161 (3D-CRT# ) Td - 720 3D-CRT # & IMRT # T 3 i
HRICAHBEIRD LD o 72(p=0175). LEEIFE % 2O
BEIE. 29 THhVWEE L R L COBOEYBRENE E
WZE o 7 (B4, D2 2 L c 28.82Gy (1Y 45 o i Y
16.91-3324Gy) LI D Y 1 37.69Gy (MU hLEEpH : 28.25-
39.79Gy). p = 0.021)

[EZ2]

AWFZe Tid, 34E0SIE3D-CRTH#: L IMRTH#H CTF R Fh
556% & 443% ThH o720 AHET R VD DODIMRTH O 34
OSDEASR RV FER & % 5 7245, 3D-CRT# & IMRT #12

11



UEERGHREFMT $6E

100 —

80 —

60

i3
— 3DCRT
— IMRT

40

()

20

E1 2%£77HIR (OS) DLLE (3 D-CRT vs IMRT)

3FOSIE3D-CRTE#T55.6% (95%(SHEXR 37.4-70.4%) IMRTE T 44.3% (95%

0 2 4 6 8
S EHAR (&) {SFXE 27.3-60.0%) TH >z (p=10.173),
SRR (95%IHEEMA) EEHRTRRE (F, 95%EERRM) pfE
3D-CRT (34A) 55.6 (37.4-70.4)% NA(1.5-NA) 0.173

IMRT (42A) 44.3 (27.3-60.0)% 2.67(1.25-NA) -
100 4 7 Stage
% —
20r3
1t 4
80 1
o
=
w0
‘\’/3
20 1
E2 £417HIR (OS) DLLE: (Stage &)
01, , , , , Stage TEM3FEOSIF, Stage [ ©88.1% (95%{5$EX™ 60.2-96.9%) . Stage I -
0 2 4 6 8 MT44.2% (95%1EFEX ™ 26.4-60.6%). Stage N T27.6% (95%{S5EX™ 10.9-
£ A 7FHARS (4F) 47.2%) THY . ZTNENDEFHEPREF. KREE. 2.17F. 1.58F TH ol
BEEHFE (SR IEEXME) LR RRE (F. I5RIEEXMH) pfE
Stage | 88.1 (60.2-96.9)% NA (NA-NA) 0.0004
Stage Il or Il 44.2 (26.4-60.6)% 2.17(1.08-NA) -
StagelV 27.6 (10.9-47.2)% 1.58(1.25-3) -
o 50 + - -
80 © —E_
; 40
ﬂ\,‘-/ﬁ 60 ;Eé 20 4
i Dmean
% S Gy »1
20 10 4
i o i

L

HY Bl HY

B3 G2LLEDRMAFEAE & il V5 DBIER

Fifi V5 DHRRE(S . G2 LA E DRI ZFRE LG D D TeEPIT 43.4% (MU
DRIEEE : 33.6-51.9%) . G2 L E DRl & FIE U 1IESI T 64.9% (M
SIEE 1 54.4-70.4%) T&H o1 (p=0.003),

12

4 IDEKETE &DETEIRE DR

IDEDFEREE, DERITEZRHIEN o fAEFIT 28.82Gy (U5
fU&EHE : 16.91-33.24Gy) . DEREFBZRHIIEST37.69Gy (I
SIEEE 1 28.25-39.79Gy) TH o1z (p =0.0206) -



JUEEREHRETHMT

Fo6E

®R1 BEER

3D-CRT&(n=34)| IMRTE(n=42) pl&

TRl B 29 A (85.3%) | B4 31 A(73.8%) | 0.267
M (PR1BE. i) 74 (60-90) % 73.5(49-85)#% | 0.842
PS (0-1/2-3) 32/2 38/4 0.686
#Ef%EY (Sq/Adeno) 31/1 41/1 1

Stage (I/11/11I/1V) 11/6/10/7 7/11/7/17 0.104
RFEERHI (Ce/Ut/ME/LE) 1/3/18/13 10/4/20/11 0.073
BR5H5E (= 59.4Gy/<59.4Gy) 30/4 37/5 1

HBIEEEE (XL /181 /2% /3%) 3/0/16/15 1/2/14/25 0.196

WINDETHEME. PS: 0-1. RELKEDEFNSH >fc. IMRTETIE. 3D-CRT

B LR U CGETHOEMNN S WMEAN G o oo

BlF 5 Stage I BHZEFNEFN114. 74 & 3D-CRTHTE L,
Stage VEFIZZFNENTH, 17% EIMRTH TS o720 L
72285 T, 3D-CRTHTIZRMEH D% . IMRT B TILHEAT
WBENL Do 72720, IMRT B O 34 0S AT RV #EF 12
Trolzb# 25, 720 IMRT #EIC Stage VEBE DL H o 7255,
HEFRZIETE L2 IMRTOEAIL L - T, 4 F THREY
BIREAT 2 70 o 7247 0 B Rms A (BRI A BT
BT END XD 1o WD D Bo AFIZHBIT S
RS B ARIE AR G O B R | Tl Stage IV
BHEDIFEOSIZRI9% TH . ARIFZED Stage IV EH D 34F
0Si%276% (95%EHAKX M 109-472%) &, HEDHAL & i

LCHBEDRVEETH - 72,

FE I 0T B BRIA AL RO R IS B Vv T IMRT 28
3D-CRT L I L COSZE K #ET 5 Z L 2 mIET 505 0 %
AH, ATy F I E ) BETROREI TR
TWize 20720, UERIZBWTH, HEZED THREY
WL, BETROB-MERED L Z EATENL IMRT
DHERMEZRT I ENTE L0 LNV,

FE R BT 5 IMRT IS BT 2 SR i 212> »
TWMELZAY 7 F ) ¥ A°TIE, 3D-CRTH: & g L T
IMRT BTl V512 E 5 L 72 & @ O S 25 0 56 i 5 I K
TL. BV5 XD b V20 2YERD B 5 (Grade2 DL o) fili 985
SEWCHM L TWwWB ELTWA, LA L. AIFZETIX. Grade2
DL E O RERG e 7S IMRT #1225 < 584 L. Grade2 DL E.o>
TRCETRRER 95 % 5628 U 22 Bid. FEFAERI & ik L <l Vs o
EPEEICE o720 TDX ) REERICR - ZEKE LT,
IMRT B EATIHEBI A < . BETEF 2504 < 2 0 R RIS~
DOMEDE L o722 LR, SBATHIETIEZE < OIERITHEH
{L2EBREL 2HIBE CTd > 72 DIIRF Ly ABFZE T8 D 40
BIA3HIBEH CTH o 72 Z E X BURL TV LMD B 5o

F 720 ARWFZE TIBHLLIMERICE LT, CTCAE v5.0M
LB 2R e UCEMli L 720 Grade2239%1, Grade5 s
181T&H Y., 3D-CRT#t & IMRT B CRIERICH S ITRDO R
Motze LEKEEZROZEBE R Z9) ThwEE & LK

L CLBO IR DA B Do 72,
ARFEOMER E L TE. BAMEMETH S Z &,
3D-CRTH#EE IMRT M CTHRET RS ER L L2 L, BISHH»E
W ERENBIFLN D,
Db, SHICHREZ T CREMBKZBR L, SIS
T E TCIMRTOERAUEZRT 2 EARETH L,

(¥858]

RS B THIE MR SIG 2 17 o 7o BB B O
BEAEIZ DWW THGE L7z BMETRDP R R 5729, 3D-CRT & 1
LU CIMRT DEMEZRT L IETELh o205 AT
B LT HIMRTIC & o TR LB 09 SRR 16 ¢ % it
MTTAHIENTECHLURELD L, GHDOI O % LM
XD IMRT OEHEZRTZ L MFEs L5,

(51FZER]

1. Toh, Y., Numasaki, H., Tachimori, Y., Uno, T, Jingu, K,
Nemoto, K., & Matsubara, H.(2020). Current status
of radiotherapy for patients with thoracic esophageal
cancer in Japan, based on the Comprehensive Registry
of Esophageal Cancer in Japan from 2009 to 2011 by the
Japan Esophageal Society. Esophagus, 17 (1), 25-32. doi :
10.1007/s10388-019-00690-z.

2.Bai XH, Dang J, Chen ZQ, He Z, Li G. Comparison
between Intensity-Modulated Radiotherapy and
Three-Dimensional Conformal Radiotherapy for Their
Effectiveness in Esophageal Cancer Treatment @ A
Retrospective Single Institution Study. ] Oncol. 2020 :
6582341. doi : 10.1155/2020/6582341.

3.Xu D, Li G, Li H, Jia F. Comparison of IMRT versus
3D-CRT in the treatment of esophagus cancer :
A systematic review and meta-analysis. Medicine
(Baltimore) . 2017 96 (31) : e7685. doi : 10.1097/
MD.0000000000007685.

13





