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Abstract

Esophageal cancer is among the most common malignant tumors globally, encompassing both
squamous cell carcinoma and adenocarcinoma, and is characterized by a poor prognosis. With
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advancements in diagnostic and therapeutic technologies, the survival rate of patients with esopha-
geal cancer has seen a slight improvement; concurrently, the incidence of multiple primary malig-
nancies is becoming increasingly prevalent. Radiation therapy serves as the cornerstone of esoph-
ageal cancer treatment and is also a contributing factor to the emergence of multiple primary ma-
lignancies. This study aims to review the current clinical characteristics of multiple primary malig-
nancies associated with esophageal cancer, as well as the existing research on the relationship be-
tween radiotherapy and these tumors.
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1. 5|8

1% & i (esophageal cancer, EC) A& 4= BRyu [ P & UL 00 pfeg 2 —, i b (B2 e sy R X, AR
B R AR 2 2 R By, (AR IH 2 b3 R AR 1 3 2B EMoR 1] [2]. B8R
P Fib B 3 B ) 2 2R 2 T T R & 4 5 IR 4T B 9 (esophageal squamous cell carcinoma, ESCC) AN & % Jif &
(esophageal adenocarcinoma, EAC) [3]. REFAR. AI7 BUT ARGy Vs T itE, HE®
TR — M EAPRIE R, TG % . SERZHER, 5 FEFRE 10%~30%IA[4], XFEZH
T2 BE AW .

T 2 2B P (multi-disciplinary team, MDT)FLTE 2T & B &R 2 A 167 2R,  HUa T 2k
NEERIRIT A, FEERIR SN B R AR SRR, AR BT . RIATEROT . RE5E
JBT R[] [6]

BEE I H ARG 77 WA D KR, IR B o AR R A fd i, AR RIS m iR
TBIT WA RS ARG BN 2L . R RO YR T ERAR AT DU R R s ) O T R e AR AR, (A ORI
TE A A B A AN 22 i R T4 8 (multiple primary malignancies, MPMs)HJ XU . TR T AR £ 5K
T IR 2 — P A5 R R E VR T MR 35 AORE [ 7] BN BB 0T A O 22 JRUR B IR EAT 5k, A
W6 e R TBOTT Iz e D A L

2. X

FL R R SRS 2 P A S A R R 3 T A A7 R A AR B SBT3 =, A R SR I R T REAE —
A EJUMERE(8]. B Ms W B — M DL B RRERER, PRES R 2 R AR MR . IR 25
AN R R 12 9 e RS i B RE R B IS DU IF AN D IL9] [10]. 2 EUACEIEMRE, XFxZ kb, 218
[ — 8 1 AN E AL 2 A KL R A e RN Bl f5 R A1 22 TR R e () 1
R WrbrdE [T Warren I Gates $& HH (UFR#E, BI: (1) AFf TR ARG L AIZ M EAESE; (2) Frf &
RGAENIRE R BT S AR (3) LR AE B R B BT REPE[11]o AR PIAN B R A b e 2 B 1)
I} [a] (8] B, Meortel #4 22 J5UACEEME IR 73 9 [R) I 1t 22 JEURCEVE PR G2 T AT RR . < 6 /> ) AR i 22 AR
PERREGZWITERG > 6 N H) [12]. FEE 2 i R B R AU B T 5 ) 46T iE A 1 IR R 25 R 52
WE . R, IR ThEE. MR, T HIE R T RAE VR T BE RN 13]. ARERIR IR B BUT AL
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R IR B g S 22 SRR R
3. REMSRELTMME

% IR R R E B B B T IEAN D L, BREAERE AR, 29 0.6%~14.5% 1) B s 238 76 Bl 17 ]
KA Z JE RGO [14]-[17]. B BE RAEZ FRBVERRE SEE . Mol R R FEL). e
W BRI MR S AR O 18]-[20]. MAN, REEHUTIERNSIN, BT AT, BT EEX T
KA E, MR E 7 EF RS, T HIE AT R0 R I 1 22 J5 R R s (0 XU [20] . SCHRHRGE 1) 5
BB ARSI 2 SR R IR A, & A AR R, 2B AR B 4 B AI[20]-[22], BRI AT HE
AU IUNTTE: (1) B @58 SRR WAL (2) ARRE. BHE. TS H =R
W B, A5 TR AR XKIRE . B85 (3) BB IBU ATt n] GBI 345 B (1 R,
pfiti. FORIRSE[1]. AMERIZ, — D00 T3 [ [ SRE O B Ml . AT A0 285 S 25048 2 (The Surveil-
lance, Epidemiology, and End Results, SEER) I S A 78 A B, B0 87 s AT A i 97 Bt /A 28— s bk
iR (1) A RS FRAES, L IS VA B PR R B A ) 2 WL R R AN R I, 1 75 i — B 98 [20]

4. BERBITHEXZRELZ T ME
4.1. BITEE MPMs NS R ER

TSR IT & —Fh R S RE I AR T (a0 X U285 53 28) Sk AR SR AT A% e I A ML 1R1 VR 97 i
[23]. DNA XUEEMIZMRMEME S, DL EA R4 s, Fenlex PRodsga M an i . Rk, 7= A X0k
WrEd it B R 2R, Wi B AR, AT RLSCAEE A RO I[13]. H B AR S B R AT AL 45 B A A )
Feantn: Bt v SR N AT DL E RO A Ay, WIS B R AR, RRAZ DNA, 33 DNA
RUGE W 2L AR AL ) DNA #i45[24]; (Al 7 & fa il B A a7+, Bl iE A
(reactive oxygen species, ROS) I 4 i 1) 56 B PE 115 5 DNA $iifh, B 5 334 ser[25].

AL TR TT A SERE L 2R B [RIEE, AN dk G b S e o o) BBl RS 44, X ] Rt B — Le AT A
PEAK RN, o A EEME(WORE B 28 )8 W LR B LA A WG KIARS, ingF4itl, @A A2 A
RIS, I ELBEAE I TA] )RS T gk e (23] [26]

TETBE VR TT I IARLR 8 155 5 10 28— i A IR AN v AR, 3K ] R ol A [ A A7 45
JF o BUHRIT SIS IE H 22 DNA #3475, 44047 1) DNA XUEET g8 Z 0T, BT il Re el = iz =,
FEUAAE RN R TG v AT G, AT S BURTTYEEUE1] [13]. —BUHFFL K 4R 1697 I E &7
S Ik 98 B i SR VR T 7R B S R A it R RV 2 1D 9 D6 SRAEAER P, X U T 0T S 3 U
WL BUETE 127, 7T, HE RS AT RE 4 SR A T e ) [ 1 R R e Xk, g2 ek
o8 I 2 L 1 R B M B R A 1] DRI, T80T BVAR T LAYRYT IR, (R 5 O BT 28 B 1) 22 LR iR
28] [29].

575K MPMs ORI R R BAEFRE . AEAE A, BURITRIE . faleds B IIIaiREs. gt fa
Rl 245231 [30]-[33] —MEK UL, IR/, AAFRT G, BURFIERCOR, K42 MPMs RS . 7
Ab, BATEIRIBURES B it g5 FUIR. HRER) . 5SEEEMEUER RS T LS SEHATmN
BEMAGRAEE, WRXE T AR E RO ZE, B RN E S EUE. A, —E fah &,
Wi ATM LA R AR 2 B E HINTR0T Ja & 4= MPMs (1 XUz [32]

4.2. BERMITHEHX MPMs B9TRRH
TECET YA Fh A P 0 70 B 3 T S I AT o DGR A (34, EEAR TR TR VA T A e £ R R
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NEIRE, AN ST S W7V A ek D S T 2L P A R e R R A g T DA P A sk
Bl: — 5l L SRR, Il S T E ARG U, A DA D B SRR R A
AR AR AR, AR T5H, 3D G T M SR T SR O R TTR[23]. IR, HURAIT 1
AR E R BRG] S EDE AL HRE FENURL 116 77 SRl ox I A L R S R B (3 1] IR TR
W8 MG T 77 S0 T £ e 0T AHSC MPMs 250 E 3, B7ESEIMEIRYT, PO a7 ad 4k 5 1K
P -

4.3. BEEBITHERX MPMs FI5IR

EFRATF R, F AT T IO AR SR I e e 2 UGB MR T LA BR . — T Al SEER Hudls e 70 £t
g B EIR YT TR R AR SR e KRS R TR, B R AR YT AT e SR A R A B A
RERT RS N 0%, G, Fie A ORI (201 55— T 7L RIFE A SEER e e gk IUVEHE,  4iit oy
BT 48 A BB e S A BT P RE I N A SR AN A, A RS RSE TR SRR N R
A EATE AT IR G B UM B, DUInam s R R e ) R BRNR T, T AT RE R AR
T [35]. DA B LI FC a5 R PR, (Bl BV FUA7 2 55V A A AN R B R A AR, A ST R A
ITUNT, anfm R . hAh, SEER i FE (N 1 Goit- B RIAS T K R g hE v6 9T 77 2K T R 2 R A AT 7L
PRI E . Bk, ARRAHT TN TR 1 T80T 5 2 SR A T R (0 KU B L, SRR R
ST (0T T A0 A AT 7 A 2R AMERR AR U o R R FRIBIE T8 2R N RITRE P 560 I 8 8 e U T 1)
2 RO R OB, DL PR R e e A 3 2 SR RO R R UL R B T e R o R, 7 S RAIASE
i SRR PRI U — 20 PR T T MR AR O MPMs [R5

5. &t

BEE RS WA 4 BT RO D, R RRE AR R B s UG T BAR T LY 5 )R E 4
IFrT et m AR, (HR S RIEAE IR FIAN 22 JEUR R R 8 (0 XURS: o IR N BR AR LA L 24
BImRSEE L VE L IR E U LA E & BRI B R SR, 0 T BeE 0T R BE KR S A
R BA WO R E L RAGEFEIE—PIFRAMEL, 2 ORIF, SRR TR S
EAHMMIPET %, DRI — I AR fEHE -
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