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Abstract: Objective To investigate the effect of selective increase of the single dose of PTV on the
prognosis of patients with esophageal cancer. Methods A total of 302 patients with esophageal cancer
who were treated in the Fourth Hospital of Hebei Medical University. The prognostic factors of the whole
group were analyzed, and the composition ratios of the two groups with different single doses of PTV were
compared. According to the Cox multi-factor analysis results, the PSM method was used for 1:1 matching,
and the prognostic factors of the matched two groups were analyzed. Results The median OS of the whole
group was 30.0 months (HR: 3.319, 95%CI: 23.495-36.505), and the median DFS was 21.3 months (HR:
1.838, 95%CI: 7.698-24.902). Multivariate analysis showed that chemotherapy, cTNM staging, and the single
dose of PTV were independent prognostic factors for OS (all P<0.05) and DFS (all P<0.05). According to
the multivariate analysis results, 90 patients in each group were compared with 1:1 after PSM. After PSM,
multivariate analysis results showed that cTNM staging and the single dose of PTV were the independent
prognosis influencing factors of OS; chemotherapy, cTNM staging and the single dose of PTV were the
independent prognostic factors of DFS; there was no significant difference in =2 grade acute side effects
between the two groups (all P>0.05). Subgroup analysis of patients with a single dose of 2Gy and >2Gy in
the SIB-IMRT group showed that the OS and DFS of the latter were significantly better than the former (all
P<0.05). Conclusion The selective increase of the single dose of PTV could improve the survival of patients
undergoing radicalized esophageal cancer without increasing the side effects.
Key words: Esophageal neoplasms/esophageal cancer; Squamous cell carcinoma; Radical radiotherapy;
Simultaneous integrated boost intensity-modulated radiation therapy; Prognosis
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Tablel Composition ratio analysis of patients with different single dose of PTV before and after PSM (n(%))
Before PSM After PSM
— <2Gy (n=210) >2Gy (n=90) x P = <2Gy (n=210) >2Gy (1=90) Z P
Gender 0.498 0.480 0.974 0.324
Male 198 135(64.3) 63(68.5) 128 67(74.4) 61(67.8)
Female 104 75(35.7) 29(31.5) 52 23(25.6) 29(32.2)
Age(years) 0.023  0.879 1.811 0.178
<64 153 107(51.0) 46(50.0) 97 53(58.9) 44(48.9)
>64 149 103(49.0) 46(50.0) 83 37(41.1) 46(51.1)
Lesion location 1.862  0.394 0.959 0.619
Neck-+upper 159 111(52.9) 48(52.2) 98 51(56.7) 47(52.2)
Middle 110 73(34.8) 37(40.2) 66 30(33.3) 36(40.0)
Lower 33 26(12.4) 7(7.6) 16 9(10.0) 7(7.8)
Lesion length(cm) 0.698 0.705 1.202 0.548
<3 65 44(21.0) 21(22.8) 40 19(21.1) 21(23.3)
>3-5 128  87(41.4) 41(44.6) 77 36(40.0) 41(45.6)
>5 109 79(37.6) 30(32.6) 63 35(38.9) 28(31.1)
cT stage 3.084 0.214 5.370  0.068
cT1+cT2 149 97(46.2) 52(56.5) 96 44(48.9) 52(57.8)
¢T3 55 39(18.6) 16(17.4) 41 27(30.0) 14(15.6)
cT4 98 74(35.2) 24(26.1) 43 19(21.1) 24(26.7)
cN stage 6.172  0.013 1.215 0.270
cNO 124 96(45.7) 28(30.4) 61 34(37.8) 27(30.0)
cN1 178 114(54.3) 64(69.6) 119 56(62.2) 63(70.0)
c¢TNM stage 12.741  0.002 0.000 1.000
I 74 53(25.2) 21(22.8) 42 21(23.3) 21(23.3)
I 102 58(27.6) 44(47.8) 84 42(41.7) 42(46.7)
m 126 99(47.1) 27(29.3) 54 27(30.0) 27(30.0)
Chemotherapy 7.817  0.005 0.000 1.000
No 145 112(53.3) 33(35.9) 66 33(36.7) 33(36.7)
Yes 157 98(46.7) 59(64.1) 114 57(63.3) 57(63.3)
Total dose 44.128  0.000 38.562 0.000
<64Gy 217 127(60.5) 90(97.8) 142 54(60.0) 88(97.8)
>64Gy 85 83(39.5) 2(2.2) 38 36(40.0) 2(2.2)

Note: PSM: propensity score matching

— o MR AR E SOAATFARZ H BT 80K
URBEVTIRHE], B ZE 2017412 A3 1 HBBET- H,
1.6 Btk

K FHSPSS19.08 kA 7534, R 7 A g ik
TR R A, HKaplan-Meierds 3158 J0iR 4 1+
K (disease-free survival, DFS ) FlE /7% (overall
survival, OS) , BRI MNECT Z HIF G 2R
Bk FHCox EL A AU B Y, I FH 1] iy Wald i 26 25 3F
ST TS R 2R . 2R 94 P<0.050 48 1 7E H
2H 5] % FA Wi ) 4543 PE D ( propensity score matching,
PSM) #L LR, P<0.05 K25 534 Gei " #5 .

2 #R

2.1 R BFEAAFEO SIS 5 N 2 b 2s R
AHBEFL, 3. SHEOSHNTI 1%, 44.1%

F126.8%, hiA=fEmfE }30.0 ( HR: 3.319,

95%CI: 23.495~36.505) , 1. 3. 54EDFS}

66.1% . 34.9%7%120.8%, HifiiftfE]h21.3 9 (HR:

1.838, 95%CI: 7.698~24.902 )

FLR R T R BR BT . T4 oN
S cTNMAM L Aby7 . BRG  XFIPTVHEEZ 1)
BN R R OSHYIN R ('=5.477. 13.904,
4746, 18.107., 7.025, 4.838, 7.245, P=0.019,
0.001. 0.029. 0.000, 0.008. 0.028. 0.007) ; cT4}
W1, oNAMH ., cTNMA, 197, BRES 7 XRIPTV
SZ B BRI IR R B DFSIIN R (°=12.024
4.551, 15.789., 5.483. 3.988, 5.816, P=0.002.
0.033. 0.000. 0.019. 0.047. 0.016) , W2,

ZHRE T as R B IT . cTNMAr B FIPTV
P BA YGRS M OS (P=0.013., 0.000. 0.028) FIDFS
(P=0.033.,0.000. 0.047) Fyl sy M S2mmR =, L3,
2.2 PTVHRUKG X B TS (R 520

M EZEREAT R Z PTV IR R E>2 Gy Tl i
FEILT KA <2 Gy, h 1L
Holm R S, FFHERR LA AT B T 4L 3=, Al
FE302401 i H KPP TVELUGRI T I K/ NV i <2 Gy



- 466

ADBBRG38 1372019 F 5464555588 Cancer Res Prev Treat,2019,Vol.46,No.5

FI>2 GyWdl, — M R GEREI#4 B L 43 B 45 R
BN B EENS . cTINMAMH . A7 i
PTVEA S FI R EZEFA GRS (=6.172,
12.741, 7.817. 44.128, P=0.013. 0.002. 0.005.
0.000) . fK¥E B ENZHENTEER,
BE B ALY e TNM > B4R A E b 7 1E A 710 TG
b, Z4PMS/Ea4 85 1804, EL90%]. Atk
JE BB EANAEPTV BAL 5 Fl i F 22 R Sil2#
X (4=38.562, P=0.000) , W71,
2.3 PSMI5 1Y 180 f 34 i T35 FNAS B 2 I 43 AT
XFZEPSMJ (1) 18011 8 # i 4 T Z N =40 #r, 45
B /R TNMAMIFIPTV B b FR B OS b ST 1
U & (P=0.000, 0.015) ; fkJ7. cTNM

R2 PR ESERENRYMEREERSTER

A3 BIAIPTV LR i oy 5 3 DF S 7 4 7 fe 5% i) R
% (P=0.025. 0.010, 0.018) , L34,

SHBERHO, 1, 2. 3% Ak
RAFHIR38, 85, 4THIION]; HIO. 1. 2. 3%
SRR R B 141, 17, 18FN44; HER
0, 1. 2, 3FAMEAAMME TSR NS, 32,
AVFII20, PHLL IR =28 AV BRIV & A R
ZRMTGIHEE L (=0.642, 0.207, 1.310,
P=0.423, 0.649, 0.252) , WL¥S5,
2.4 SIB-IMRTH 44 W 2H 53 M4

¥4 132054252 SIB-IMRT ) R Z AR EP TV vk
FIEMAFE S K2 Gy (4081 ) HR>2 Gy (924])
4, fKHlKaplan-Meierik st fiif5, 2 GyZHAi>2

Table2 Univariate analysis of prognostic factors in 302 patients with esophageal squamous cell carcinoma

OS(% DES(%
Jinile W 1-year 3—yf(:ar) S-year x P 1-year 3—y(ear) S-year x u
Gender 1.285 0.257 1.797  0.180
Male 198 772 39.8 26.5 61.5 32.1 18.0
Female 104 82.7 41.8 27.7 74.8 40.1 25.6
Age(years) 5477  0.019 2.782  0.095
<64 153 80.4 51.3 343 64.0 41.5 27.4
>64 149  80.5 36.9 19.3 68.2 28.3 14.3
Lesion location 0.240 0.887 0.038  0.981
Neck+upper 159 798 45.8 23.6 62.8 37.6 20.3
Middle 110 782 42.7 28.9 70.7 313 224
Lower 33 788 38.4 33.6 66.7 323 18.5
Lesion length(cm) 4.745 0.093 4.878  0.087
<3 65  83.1 53.1 40.7 72.3 37.8 29.7
>3-5 128 773 40.4 28.3 66.1 36.0 22.5
>5 109 789 433 15.3 62.4 31.0 13.0
cT stage 13.904  0.001 12.024  0.002
cT1+cT2 149 839 51.5 383 73.7 43.0 27.7
cT3 55 836 37.4 15.1 69.1 24.9 10.0
cT4 98  69.2 35.4 13.8 52.9 27.1 14.9
cN stage 4.746  0.029 4551  0.033
cNO 124 83.9 52.8 32.2 71.8 42.4 26.1
cN1 178 758 37.5 223 62.1 29.2 16.5
c¢TNM stage 18.107  0.000 15.789  0.000
cl 74 905 59.0 45.9 78.4 514 36.6
cll 102 80.4 46.0 22.1 72.3 32.6 11.9
clll 126 713 33.1 16.2 53.8 26.4 15.8
Chemotherapy 7.025 0.008 5483  0.019
No 145  76.6 384 21.0 62.0 29.8 15.3
Yes 157 815 49.8 333 69.9 40.0 27.9
Irradiation mode 4.838 0.028 3.988  0.047
LCB-IMRT 170 76.5 39.5 23.1 61.2 30.9 18.0
SIB-IMRT 132 825 52.7 40.5 72.5 41.8 34.2
Single dose of PTV(Gy) 7.245 0.007 5816 0.016
<2 210 762 40.2 233 61.9 32.0 18.4
>2 92 858 55.2 46.0 75.8 41.8 38.0
Total dose of PTV(Gy) 2.773 0.096 0.922  0.337
<64 217 81.1 47.5 26.5 68.5 38.2 19.7
>64 85  74.1 36.6 23.8 60.0 28.3 19.6

Notes: OS: overall survival; DFS: disease-free survival; LCB-IMRT: late course boost intensity-modulated radiation therapy; SIB-IMRT: simultaneous

integrated boost intensity-modulated radiation therapy; PTV: planning target volume
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Table3 Multivariate analysis of OS and DFS of 302

patients with esophageal squamous cell carcinoma

Index p Sendad oy p op | 9WU
error Lower Upper

oS

Chemotherapy -0366 0.147  6.188 0.013 0694 0520 0925
cTNM 0390 0.092 17.979 0000 1477 1233 1769
Single dose

of%TV —0420 0.191 4.831 0028 0.657 0452 0956
DES

Chemotherapy -0300 0.140 4.562 0033 0.741 0563 0976
cTNM 0344 0.088 15.439 0000 1411 1188 1675
Single dose

of PTV -0339 0.173 3.839 0.047 0.712 0507 1.000
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Table4 Multivariate analysis of OS and DFS of 180
patients with esophageal squamous cell carcinoma after
PSM

0,

Index p Sandard ., poogp 90U

error Lower Upper
OS
cTNM 1.605 0278 14.688 0.000 2901 1.683 5.002
Single dose  -1237 0511 5867 0.015 0290 0.107 0.790
of PTV
DFS

Chemotherapy —-0431 0192 5027 0.025 0.650 0.446 0947
cTNM 0334 0129 6.685 0010 1.397 1.084 1800

Single dose  -0464 0.196 5572 0018 0.629 0428 0924
of PTV
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Figurel OS(A) and DFS(B) curves of two groups of

esophageal squamous cell carcinoma patients
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TableS Side effects of 180 esophageal squamous cell carcinoma patients after PSM

Radiation esophagitis

Radiation pneumonia

Leucopenia (1(%)) e

Index N (n(%)) Ve P (n(%)) Pa P P
0-lgrade =2grade 0-1grade =2grade 0-lgrade =2grade
Single dose 0.642 0.423 0.207 0.649 1.310 0.252
2Gy 90 64(71.1) 26(28.9) 78(86.7)  12(13.3) 67(74.4)  23(25.6)
>2Gy 90 59(65.6) 31(34.4) 80(88.9) 10(11.1) 60(66.7) 30(33.3)
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