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(FZE] ES5889: RN 8RR F WRIEEIT I 228 b7 (neoadjuvant chemoradiotherapy, NCRT ) Hk
GHIEPEVIBRA , HIG IR b S2iiiX —Z5 5 MBI RIS BRI e — 2 22 50, Rl 2 NCRT H ey 0 X Y5 B i o L —
BAATEF . AW B TE N ARG & B ENCRT R F 2 K B IR ST (involving field irradiation, IFT) AYRTIT1E. Fik: M
JEPE 53 HT20164FE7 H —20174F:5 7 7E 1163830 K27 2 27 e B I Rk 15 e 42252 NCRTI G TR (R S e ) £ 48 i s 5, oy
FOH BT #E X R FRA THEAZ B IFT, P43 H FRAE B PR bR 5 [ IX T B) HR 5 ( elective node irradiation, ENI) FE A kLI
R kEBRES (subclinical lesion irradiation, SLI) PAFMESLHE X )i 5 26 AZH G TR THOT IR HeBss3 4l iRl i) &
SESE L U DHE . AR E MESE (organ at risk, OAR ) ZMFIE2ES, JFMIFIRMR S S AR, &R,
A 26615 . IFIRSE SRR, (2774£77) em’, BIEALTENIFISLI (P<<0.05) . FlE2EHr &L, TFIRE W& 1%
OBz 35 . 20 Gy L5 RS R AHXHAFU L (Vs Vyy ) SUPPISZ IR R (Do)« OMEV3gs OMED,, FIE B i
KAZHEFNE (Dyy ) (P<0.05) , S Vyg. XD, ey CHED o B BED,, JFRENII I T F27.1% . 22.5% . 27.4%F16.4%,
BSLII I FRE24.1% ., 22.0% ., 24.8%F15.7%. 428 ~69 0 HHIBEYS, 13018 & LA Rk EFs, Hrh 7835y rpaiicib
R, ABEE MR NE L, GIEE DRI INRHRE K, 3FLAEFE (overall survival, OS) FRATCHELE (disease-
free survival, DFS) R/51°050.0%M142.3%, £5it: AP @S AYIFIE R UENG RS 7R RIS 5 Rt 1 . O I RIE BE S5
ERRS R, BA BN .
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[ Abstract | Background and purpose: The standard treatment for patients with locally advanced esophageal cancer is
neoadjuvant chemoradiotherapy (NCRT) plus radical resection. However, the technical aspects for implementing this comprehensive
treatment strategy differ, especially in the controversial definition of the radiotherapy target area in NCRT. This study aimed to
analyze the feasibility of involving field irradiation (IFI) in NCRT for locally advanced esophageal cancer. Methods: Retrospective
analysis of locally advanced esophageal squamous cell carcinoma patients receiving NCRT in Shanghai Chest Hospital, Shanghai
Jiao Tong University School of Medicine from July 2016 to May 2017 showed that the radiotherapy target of all patients was our
recommended IFI. The radiotherapy plan was redesigned for the enrolled patients according to the two traditional target delineation

of elective node irradiation (ENI) and primary subclinical lesion irradiation (SLI). The dosimetric parameters of the three groups
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and the dose differences of organ at risk (OAR), such as lungs, heart and spinal cord, were compared, and the relationship between
IFI Recurrence pattern and radiation target volumes was analyzed. Results: A total of 26 patients were enrolled. The average target
volume of IFI was (277=+77) cm’, which was significantly lower compared with ENI and SLI (P<<0.05). IFI could significantly
reduce relative volume fraction of lungs irradiated more than 5 and 20 Gy (Vs and V,,), lungs average dose (D,,.,), heart V5,
heart D, ,,
cord D,,, decreased by 27.1%, 22.5%, 27.4% and 6.4% compared with ENI, and 24.1%, 22.0%, 24.8% and 5.7% compared with

SLI, respectively. After 28 to 69 months of follow-up, 13 patients had recurrence and metastasis, of whom 7 patients had distant

and spinal cord maximum dose (D,,,,) (P<<0.05), compared with ENI. Lungs V,,, lungs D heart D, and spinal

mean?

metastasis, 4 patients had recurrence in the irradiation field, and 1 patient had local recurrence in the irradiation field. The 3-year
overall survival (OS) rate and disease-free survival (DFS) rate were 50.0% and 42.3%, respectively. Conclusion: IF] recommended
by our institution is feasible to ensure clinical efficacy while significantly reducing the radiation dose of lungs, heart and spinal cord.

[ Key words ] Esophageal squamous carcinoma; Neoadjuvant chemoradiotherapy; Target volume; Organ at risk; Dosimetry;

Recurrence pattern
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H A F B, KREEBE WIS C 20 5 g
R R R AR IR T T R
BB LYy (neoadjuvant chemoradiotherapy,
NCRT ) B HIAMEDIBRAR , HIlG K | 52 ix
— AT R AR TAE —EE R
PE, FEBIZNCRT H sy 8 XU Fl Y o —
FEAESUL 2 BT, 2T aEEEAIRITI
IR MERFFE 3 5 N CROSSHINEOCRTECS5010
WEgE D BRI BT 5 Hh 56 T 0T I PR AR
X (clinical target volume, CTV ) A% HI{F1E
—EZ 5, CROSSHIFE Ayt £ Mk I 5] 3 IX.
B e 5t (elective node irradiation, ENI) ,
NEOCRTECS50108F5E Ay 5 b M0 1 PR kB8 S
('subclinical lesion irradiation, SLI) , PAFWICST
TR XA dss v 1 BT AR B O it AN RS 2 AR R
PRI 7 ZE AR R T A e — 20 40/ N e Bl 7 v
XY L, AT AT IE 5 228 B e ol O il
B3z BRI, WA IR SR BB, RETRTT
(N I TR = ()7 s i) o i N S s e
14052 REFIRSY (involving filed irradiation,
IFL) R ], 383 3 BT IFIAR S5 26 s
K SELEHITHIXSE KA E (organ at risk,
OAR ) Z MG IEATXI L, PRITIFIRY 471
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1.1 BERZH
o] i 2 72016457 H —201 7455 A 76 FifEsS

T R A 5 2 Bt [ I B R B8 B 452 NCRTER & TR
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O TIE: ;. @ 2R BRA LA A IR S 14
s ; O HZNCRT HBUF iR fFese; @ A
BN SERMIIG IR IR A, $ B SE ERAE R &
Z 14> ( American Joint Committee on Cancer,
AJCC) H8RRTNMI BRI E Ay Ry o me b . HE
Brbrife: O AL F ek B B it @
BRAEA B e s s @ —Meifid 2z, O JF.
BEIEYIRE2E, JOIEmAZ IRy ;s @ HE4aK
7o AR S bS8 R 2 B2 o o i s W Rk 2 e
TRPRZ Dot
1.2 #EX50ARHENX S5 E
M Pinnacleif 7 iR F S8 A H 8 & BEAE

ENLHENUER)Z S (computed tomography,
CT) BMR. Wi BEXEZIFI, HCTVHE
R I KL RN R K T 45 1) KAREE X (gross target
volume, GTV ) HAERL, AHATAEMIIMNHIING
J7, THRIFEX ( planning target volume, PTV ) i
JE & 4EPTV (PTV of primary lesion, PTVp ) Flfi
HIKELEEPTV (PTV of pathological lymph nodes,
PTVn) H[FHM ., HPPTVpH R LLGTV

( GTV of primary lesion, GTVp) k77 m4M"
1.0~1.5 cm, PUFAAM"0.8~1.0 cm, PTVnfisi
MELEGTV (GTV of pathological lymph nodes,
GTVn) &I 14M70.8~1.0 em, ARFEA R
R S, R A8 5 T B A AN A PR CTV .
ENIFJCTVZMCROSSHISE : FUALECTV (CTV
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of primary lesion, CTVp ) NGTVpfEEE LR
L ERAMT3.0 cm, PUREIANT0.8 cm, JEEE
WEZ5CTV (CTV of pathological lymph nodes,
CTVn ) L4555 BRI I 25 BT 78 FR) 90 2 485 3 DX
PHAE IR T 450 5 0k Z R AR L 5 TR X A S CTVp
JE IR 5 R X, I CTVpMICTVnAL [F] 44 1
ENIFJCTV. SLIJCTVZHENEOCRTECS50104F
5%: CTVpHGTVpH\ih I F4M"3.0 ecm, POJE4H
0.8 cm, CTVnfiGTVngAJ7 4N 1.0 cm,
H CTVpMCT Vit a4 M SLIFCTV., CTVTERT
A )2 T2 1 8 B i) B R R T AT R . %
JE B 3 A XA S B R — B, MR AR
(internal target volume, 1TV ) %A #E47/4)1H .
PTVHAIXS W FCTV EH#4M70.8 em 4%, 5390l
FRMPTV o MIPTV o OAR FEAUFEHHE . LNE
RPN ZE R, 2 o i ) ] At B e
1.3 MEBAAFIEREEHARELRESMZFH
=PRE

PTVAL 555 M41.4 Gy/237%, 1.8 Gy/ik,
1R/, SRV, BORAMET95% R FE AR TR 2 b
Il R GT, AT 99% 1 HL R A% 32 95% 1Y
GOy = [ e v 5 o PV 28 e P <
BEHEZ R RGN (D, ) <45 Gy, DJEZH]
30 Gy LA b5l et BRI AR XA R4 (73) <
30%. FEFIE (Do) <30 Gy, XUV, <
20%, D,..n<<20 Gy.
1.4 R RIEE

EPE6 MV X G2k, >R A 58 kT
(intensity modulated radiation therapy, IMRT )
oA, {fiFHPinnacle 9.13AY7 13 R G dEA T3 ) 1
R Stk . AR a7 3R v ) - AR
Kl ( dose-volume histograms, DVH ) FJEHE#HTT
TP . XA RE AR . PTVIRER, 1IE#
HATEH R 2 m PSSR Vs VoMID e,
OV FID s FFRED o VASIFLIE R ZHAGRE
R A2 W BEARIREE , 118 5% (IFIx-ENIx ) /
ENIx X 100%, (IFIx-SLIx ) /SLIxX100%.
1.5 HFEEMEITG

BAETEW (overall survival, OS) & W
MIACST S LRI G, 2=EHE (EEEEH ) JET

HYFIE], ARAET 0 B LU S TR BE D ] Ry 24
S JOWAETER (disease-free survival, DES) &
SCAMNFARE LRI, , EHWE LZSH TR
e I R S EURE S TR R, R A4 R KRR
S DLt Je VIR Bt 77 st [ S A g e v Se T Y
A 1] R 28 0o
1.6 SitFahE

IES A IR X £sRx, RN
W X e 5, R IE S5 A 9 E i BB LR A
() Fon, KM Wilcoxon®k fl ks 5,
P<0.05hZm A5 X

2 4 B

21 BHEIRKRAER

R AL FNHEBR AR 1 e 290 A 2668111 PR 4330
J A~ VA& EH, Hi S rk2241],
AR, POAER61% (45~72%) o A4LIK
g E B3, MadhBe1of, Mo R Be134, 20
BB A 10 2 Uk 255685, IR AT R
BIRG AT Won, MK EEN2~17 em, ALK E N
6 cm, FTATHE YA TERIE S R IR A0 M g I 1%
ZNCRTEC G FARIGIT (K1) .
2.2 ¥R RIHHER

WKHEAF 78 B o R IX BT, BN,
SLI. IFIRX LKL, 32HIAY iR L i
X AR, EPTVII AR, TFIAYHE X 2
RN (277+£77) em®, BIEAK TENIFISLI,
ZRHEGHFEL (P<0.05) . TEOARMY %
wA A, IFDWUVs. Vs Dueans ‘DHEVS,.
D> IFPERED,, M B EICFENIFISLI, 254
Gt E X (P<0.05) o 3HIHRIMTEALE5 R I
2,
2.3 OAREHZ=MRREE

M TENI. SLI, IFDBUN V43 9 2>
20.8%. 19.7%, V,#i/027.1% . 24.1%,
WD, . FE1522.5% . 22.0%; O IE V058 Bk 20
36.9%. 31.9%, LMED,. JE%27.4% . 24.8%;
BHED o 7 AR 6.4% . 5.7%, PHALHE X [FRARAR
EERTGEIAEL (P>0.05, £3) .
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Tab. 1 The clinicopathological characteristics of 26 patients with

esophageal squamous cell carcinoma

Characteristic Value

Age/year median (range) 61 (45-72)
Gender n

Male 22

Female 4
Length/cm median (range) 6 (2-17)
Location n

Upper thoracic 3

Middle thoracic 10

Lower thoracic 13
T stage n

cT, 1

cT; 20

cT,, 5
N stage n

cN, 5

cN, 18

cN, 2

cN, 1
TNM stage n

A 1

B 2

A 18

VA 5

B SAITRIFERREIE

Fig. 1 Comparison of target delineation in three plans

A: ENI; B: SLI; C: IF1. The patient was a 59-year-old male with
clinical stage of cT;N,M,.

24 MIHREEENX

P AT s Yok HIFL, H i OSHIDFS 435I h
381291 H , 34EOSHKADFSHKS35°450.0% F1
42.3%. FEFLRETYTSTA A (U iEE A28 ~ 69
) Ja, E136] (50.0% ) HEH P &t
&, KW DR (26.9%) E. BA
SRR X SR T R W PR s . BRI N AR
KAF) (15.4% ) , MGTEPAMNEFL 1] (3.8% )
PPNE RGN L 16) (3.8% ) , HEILK4,

K PR EREATRYT R e e s, R
ENCRTA I BN R, (B 5 BaliF AR A
F, BB TR 0 O A S g L ix
LU AR B S AR T BA YT % VI
XK, FARNCRTEARSHEIR k. R
BIENCRTH, JUTHLIX — BAFTES I, AR
RO 2R, ORI A ok —
A /INFIBIE AR B4 223 18] B2 A e Ak i R - iR 725 A ke
) (]

I R £ 8 8 5 i B s e X ] D ot —
H4i/: O NCRTHA FAIATT 1Y I8 2R e =X
PUEANMER I, R EE & %07 @
Kumagai%f S fmeta/ BT R, NCRTE M
B B ARG AN R AR, ARG I AIE
PLO il AR AN B F 5 B RE CROSSHE
FEXRTHR A3 5 fE Mk EL 4 DX St A Ty ok R, (i
NEOCRTECS5010f/F58 AH Eb 3 A< 14 T Jay &8 45 il 2%
FIFER AR 7 Lin% 2 fmetad Bt iiE 52
ENIA GRS = B BRI AAE, PIRNOT 7 e
ROVIBRZ | Jok e AEAr i B & i 1 e g IX
Wl LU N B, AN I AT A
BRI D T AR A, DNCROSSHFFE X
¥ 4 X 45 /N EINEOCRTEC 5010858 A ey 7 1 X2
LI

R BT X U — 2 45 /INE A — RE 1)
HigikdE: O NCRTIEAH FASY, SEBERG
RIS R ERE R AL E TS emPEE LIS,
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Tab.2 Comparison of planning target volume and OAR dose-volume parameters among the three groups
t value P value
Variable ENI SLI IF1
IFI vs ENI IFI vs SLI IFI vs ENI IFI vs SLI

PTV/em® 501128 435+ 111 277+77 -11.120 -16.934 0.000 0.000
Lung

Vsl% 49+5 48+6 39+5 -13.433 -11.716 0.000 0.000

Vo !% 21+3 204 15+3 -14.667 -11.012 0.000 0.000

D,/ cGy 1042+122  1038%+139 808+ 126 -13.579 -12.786 0.000 0.000
Heart

Vi /% 46+ 14 42+13 30£16 -10.862 -9.434 0.000 0.000

D, /cGy 25314489 24344427 18954735 -8.293 =7.291 0.000 0.000
Spinal cord

D, /cGy 3989+342 39584326  3727+313 -6.297 -5.266 0.000 0.000

%3 OARGEHZERMREELR
Tab.3 Comparison of reduction degree of OAR radiation exposure
IFI-ENI IFI-SLI
Variable P value
Media (range) % Media (range) %

Lung

Vi!% 11 (1-18) -20.8 9(0-19) -19.7 0.544

Vi !% 6 (1-10) -27.1 5(0-12) —24.1 0.231

D, /cGy 260 (7-378) -22.5 241 (7-441) -22.0 0.522
Heart

Vio/% 15 (0-30) -36.9 12 (0-29) -31.9 0.071

D, /Gy 624 (27-1 404) -27.4 484 (3-1244) -24.8 0.442
Spinal cord 0.470

D, /cGy 220 (2-826) -6.4 154 (4-869) =57

x4 EEMEXSREEREXE
Tab.4 Tumor recurrences in relation to radiation target volumes
Recurrence Infield Outfield Infield plus outfield Total

LRR only 2 1 0 3
Distant only 0 7 0 7
LRR plus distant 2 0 1 3
Total 4 8 1 13

KA ZK, wE BEERPIECTVpRYEGao
A LU OR R BN A3 em AT —
SZARYE, B A CT VIt [ H 57 5A 5 it

W @ BB S5 568 K 2 (a3 A JC W B 0
ek, Hagens®: '™ fmeta /b4 B Wos, M
BEEEEAS S ke g ke
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BN R1T% . 20%, 59 kh S5k EL 4 RS A
2, JFHM LB ST B s s B AT A
AT, DL TC AR I kAo B v
B HMCTVR ST s @ Jiss M 39432 32 v 1)
R IAT R A o, A IR DX [ X
A PR N R N GO || A P P i g
W, PIREC 283k BRI AR kR H Y
& it L AE R FE NI AN . REA A eE G far 11 [
ARG TIREL AR, ST - KW,
L 20 B /D2 BB YT S TR AMER HL B &
FEEMD Andersondi it 0 45 T 86051 £ 45 I
BB PIHOT IR, R AIPTV X i T 4 i3
SEMAEE A, FEUSGHE S J XA FR . R
T A it D R AR S R T i U O A s D
T

FEF LA I R FAE RIS AT, Ao
AALHE S kRS IR L A5 (W IFL, AN EA AT AR
BN R . ThK 235 S I R e ) T 7 1 R T

FERUIORAF 7T, FEARBUIT Vs, Voo AT LAY 2>
TSR A %) e AR XU o 5 B TRCET I o7 e M
2 ( Radiation Therapy Oncology Group, RTOG )
AORTREPERTSE ' B, Voo S5 WU PRI 48 B4 ™ T
FEEFRH S AH G, 24V, <22%Ft, TCHCSIENG % &
A, V0N 22% ~31%B], 8% N B & A 290
SHERIE, 24V,0=32%IF, £3 ~ St m %
KMo WA R, XUV RS R
Vi IS GG 28, EESORUI Vol 8 T #E 65 % o
AWFFEIFIRUI V. V5,438.50% . 15.42%, $ENI
FMISLI/D20% LA 1, $&/RIFTA AT GERFEAR I FAR
S it RS

TECEGR AP 7, BEAEDESE 20 R ml, b
A ALE S0 EBE A OCTE T KU AR OG, B &
BRRPE T KBS ey, PR A B A 4 i) g 1)
B4R TR RIS O I 412 B, Weids 2 i
R KB, DV e DR L A 2GR
HE, 2V30<46%. Dy, <<26 Gyltf, LM
)R A R T3% 2 13%., IT4E BRI
ST SZPE VGRS F, 36 [ [ 57 275 T 0 I
#% ( National Comprehensive Cancer Network,

NCCN ) $i 8 " 42 g o R 0 ey 7o

ORI 32 R AEREAS,  H TR ERIELED <
30 Gy, MFED, <20 Gy. ABFFEIFLONEV )N
30%, HENI. SLIZ8/036.9% . 31.9%, D
18 Gy, #ENI. SLIZ5/27.4, 24.8%, IFI
AT DA I /3090 WEZ f, 7R 4/ INHE DX R Y
SRS B mTE AR R

FER BRI 7T, ) R 4 3 B S
PEABESE . Schultheiss 2 38 o [F1 B 43 4775 1
HREHZ45 Gy BETIHUR P88 R K A 20U
0.03%, HTA7 Ak, 3HEHTRIAFHED,, Y
ANit4s5 Gy, I HIFEAL ST ek ke % n i
Sz, D RRAE B AU

TR M B B AR AR R 3R A R R, AR
RN, IFURJG FZJ MO A 55 5
U= MR EF NS A, AL B 3 A SR 1
gERER . [WIRERAE IR R BFSE 1 22 AR R
P&, NCRTJF3H0SF H47%~65%, 3EDFSH N
44% ~ 64% , AWF5E R A AR 5 R SOk i
AL, B U TR ek R O 235 10 e A - R B
AL B E U .

AW TEATAE— SR e 2 Ak ol 0 B g
N BT IR KL G RS UK B 4 2 [R] S AT A
E—E S, MXIETFXTOARMF 24520 ik
A R B RREAS ol H A BA B B AR B8 IE . P AL
X /NS L B SRR AE 5 A 254
B H AT H AR S L rEd, 75 AR R T
77 3 HIFLZ (B FEALX R RIS

ZE LR, A E A TFIE SRR PRI T AL
B [ Bof S 2 AT T Ml L ORI RS S AR
T, HA—EmMn i,

MEEPRAER: A EE S AR 57
Mz,

(& % X #k]
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