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Therapeutic effect of tomotherapy on lower thoracic esophageal cancer and its influences on

cardiopulmonary function

JIANG Cong, LIANG Li, GAO Xufeng, HE Youan, LIU Qinsong, WANG Xianliang
Radiotherapy Center, Sichuan Cancer Hospital, Chengdu 610042, China

Abstract: Objective To analyze the curative effect of tomotherapy (TOMO) on lower thoracic esophageal cancer (EC) and to
explore its affects on cardiopulmonary function. Methods A total of 105 patients with lower thoracic EC confirmed in Sichuan
Cancer Hospital from June 2016 to June 2020 were prospectively enrolled. According to simple random number table method,
they were divided into observation group (n=53) and control group (n=52). The patients in control group were treated with
volumetric modulated arc therapy (VMAT), while those in observation group received TOMO. The clinical curative effect, target
dosimetry parameters, cardiac function parameters and pulmonary function indexes were compared between two groups. At 1 year
after radiotherapy, all were followed-up to record survival rates and tumor recurrence rates in both groups. Results The total clinical
response rate in observation group was significantly higher than that in control group (62.26% vs 40.38%, P<0.05). The D,, Dy,
and HI of GTV and PTV in observation group were lower than those in control group (P<0.05), but CI was higher than control
group (P<0.05). For the left lung, right lung and both lungs, compared with control group, observation group had higher V; and
D, ... (P<0.05), but lower V,, (P<0.05), and the differences in V,, were trivial (P>0.05). After radiotherapy, the levels of serum
troponin and brain natriuretic peptide in both groups were increased, which were lower in observation group than in control group
(P<0.05). There was no significant difference between observation group and control group in 1-year survival rate (86.79%
vs 82.69%, P>0.05) and recurrence rate (P>0.05). Conclusion The treatment of lower thoracic EC with TOMO is efficient. TOMO
can reduce cardiac damages and improve survival rate. However, there is no obvious advantage in pulmonary protection.
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[Wr#s BH#)2022-12-15

[EL£B8 10U)1A BRI H (2022YFG0194,2022YFS0047 )

(1B T A0 L B9 5 10 < IR A7 R E-mail: jianglcong@126.com
[BIE1EE | EIC R, BIBFSE 61, BF9E )7 14 « EE2E 81, E-mail: wangliu8687@163.com



- 298 - rhE R AR AR AR 55408
BB JICIT AL, SR FH AR I 45 A [T 5 A6 2 e 8 < T, B

BRI T Y LR B, FE%R
IR A A WAy A A | S A ERORT B JE  , EA
RN FPET - B i 0 R R AR AR A
BEA] 43 T B R BOR B e, o b R Be
RO E W BHT, BOIGIT C RO R B
T EEGIT O N2 —, BRI S B R T
(Volumetric Modulated Arc Therapy, VMAT) J& %t F
BRI IR YT BOR & R ok BB R AT A 2 i
SE WA T A 3 X e 20 R AT e A L7 (R
VR N AR HR B A B R B XY 0] B e R A T A Y
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FTBEPE LI 2016 4F 6 H ~2020 4F 6 7 15701145 i
I8 5 B 12 T WA B 0 BB R RS 105 61 . N
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H A AR I55 6 M BB B G R 12 Wibs
HEN s QKPS W43 349>70 43 o HEBRbRifE : OREE #2532
T B s QARG I FR A s A A LAt 0 1
o R DOFF A MR AR B O S HRYT
ToVE M 32 58 o R a7 AR AL A B iR 1Y 105
BN T B i B oy A A (=53 ) X HE 41
(n=52) . WELUL 3245 .2z 21 4], AF- 4% 49~68 %, °F-
¥7(58.41£3.61) % , Horp 130 24 45 (1138 21 f41] 111409 8
5] 5 X RRZH B 34451 Az 18 5], AF-% 49~68 %7, 1141 (58.02+
3.45)% 11 26 15 LT 19 5 (IIUHA 7 451 1 400 5 4
W 5 e o3 22 S e g i B L(P>0.05) 6
12 REBBENT AR
1.2 FAf#EM AAMITA &8 EHE Y S5

ST AT R 2 A, BEPE I8 v L il IX 3
FHAS RSB BR IR 4 R R ALAR IR GE CT 434 18
HORUI A IS, 3 E R 3 mm, 3R K
230 1 %A% 12 2 Pinnacle 9.1 U7 TR R G gk 7#0
WSSV S ERAIT

122 BEXAE 248858 W0T R =YEH
FE A G X5 B Jgg #8 IX( Gross Tumor Volume, GTV) .
T RI#E X (Planning Target Volume, PTV ) Al FR#T [X.
(Clinical Target Volume, CTV) A 7/4) I, f& M4 B AL 56
OME JHEFIERE. GTV AL, CT S48 UG 54l
GTV LR 3.0 em HilJ5 2244551 0.5 cm 2y CTV,
CTVHiIJEZA . E 44N 0.5 cm A PTV,

123 JBI7 ik X A B R VMAT £0R |, 78
Pinnacle 9.1 JUT 1R R G T VMAT 7 %, )F ik &
AH IS H: BN A oI B 4 e i , ME EL RS AR B 50 08
I IRBILA SR KRS F i 0°, B K548 600 MU/min,
fe /NIREE 9 rad, fe KA 5 100, WSS 2 i 3 R H
TOMO JiZ 7 , Kk H Accury Tomo Therapy (Hi-Art
Version 4.2.3) , iZ T B MR e 5 51 DA . P
ol S 7 1 3l B4 4 J7 3R 4 2 O 60~66 Gy, 2 Gy/iK, 5
W/ o 2 JR— TR R BRI 2 1T
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Health Organization, WHO) 52 {498 3/ 4 1 X 58
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D, Dy, Dy 735114 2% . 50% . 98% 1A FRir 4232 7 &2t , HI
A 0, AR I S PEBR Gy o A2 il A il USSR
V. Vo Vi M D, #EAT R DAL, L VoV, V58
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& (i Fi b2 & 6 CL6000i K H: It fig 21870 ) 15 #H
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K H SPSS 22.0 Ge 2 F A4 X A 5% FIr 48 A 114 ffg

B B E I RGBT AT TR BORER Y
BAbREZEFOR (IS REAS (66 LU AOULEEZH X
MR 12 57 , B R R T AT 22 5 LU S P C RS
R, (8 FH R O K 56 58 Fisher RS0G50 HL A P A0 24
TR FTHRCTOR (I AT PR AEAT R MM A K% ) , P<
0.05 R 25 Guit =2 3o

2.1 FHANTERRAEE KT LR
NLEE 2 28 35 I TR B A RCR N 62.26%, 2 = T
Xif B ZH 1Y 40.38%(P<0.05) , WL 1.,
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Table 1 Comparison of clinical curative effect between two groups after 2 courses of intervention [ cases(%)]

41531 SEL HR4Y G A fasE biidi JEUE &S
WEEL (n=53) 2(3.78) 8(15.09) 23(43.39) 20(37.74) 33(62.26)
XF HEZH (n=52) 1(1.92) 5(9.62) 15(28.84) 31(59.62) 21(40.38)
X1l 5.030
PiH 0.025
22 MAREEEENEFEIRILE PR T X BT, CL TR, 2 R A Gt 2 X

GTV: W44 D, D, HI K F X B4, Cl & F
YR, 23 A G L (P<0.05) ; T4 Dy, Heis 2
SIGI 2257 (P>0.05) . PTV: W41 D, Dy, HI

(P<0.05) ; P2 Dy, FL3E 22 S T0 G0 1277 L (P>0.05) .
72,33,

2 MERERESE GTVHIEFIEIRLE (F+s5)

Table 2 Comparison of dosimetric parameters of GTV between two groups (Mean+SD)

4151 D,/cGy D; /cGy
MEELL(n=53)  6720.68+26.69  6601.15£36.85
XHHRZH (n=52)  6814.34+27.84  6662.44+36.92
2R 17.598 8.513
P{H <0.001 <0.001

Dyy/cGy Cl% HI/%
6489.30430.14  63.44£10.25  3.60+0.89
6480.69431.59  49.97£10.96  4.77+0.96

1.429 6.505 6.478
0.156 <0.001 <0.001

23 MAREEBEMIAZ LR
MRS 20 22 ili A ili RSN VD, 385 X 1]
2 (P<0.05) , V., K F X B4 (P<0.05) , PH4L V,, b
BERTGI2FE X (P>0.05), £ 4~F 6.
24 MAREEEE OINBEILE
HCIF R, WAL IeTnl A1 BNP K- M4, 2257
TGt F L (P>0.05) s JUT 5, Wi 4l &34 1cTnl Al
BNP /K3 T4 H LA T % BEZH , P4 e 2
SAGIFE L (P<0.05), L% 7,
25 MAREEEEAGEEMMES L ERILR
BT IS VAR WS 4H R 3 AR A 2 R 86.79% , Xif

MR L A A7 N 82.69% , T4 [ AR 22 R LG it 7 X
(P>0.05); A EE AR ZE S LG T2 E L
(P>0.05), L8,

34 i

ATAF R B AT A 16 5 ORI > s, £
I AR ARG AR B | P T RET S ARGE Y TR 4
AR 15T NAE T8 I in T R o WAk
Jitk o WA SCSCHRARTE , i bR Beir g R e Hodwm
WEH, RARIXIEAE A A F 2404 B IS4
R i R SE I BT T A DR e B RS, I
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Table 3 Comparison of dosimetric parameters of PTV between two groups (Mean+SD)

2151

D,/cGy D,y /cGy D, /cGy Cl/% HI/%

WMELL (n=53) 6653.30+£23.35  5950.56+34.41 5360.33+£33.65 75.88+10.12 21.57+1.08

N

Xt
HE
P{H

2 (n=52) 6762.67£25.57  6114.88+34.77  5354.78+33.96 67.14+9.87 23.66+1.14
22.894 24.339 0.841 4.479 9.645
<0.001 <0.001 0.402 <0.001 <0.001

x4 MARERBELMTBLR (v+s)

Table 4 Comparison of dosimetric parameters of the left lung between two groups (Mean+SD)

205 Vs/% V,0/% V,o/% D,cur/cGy
ML (n=53) 75.36+6.32 22.15+2.45 8.12+0.95 1324.36+120.47
XJREEH (n=52) 62.08+6.77 22.3242.69 9.37+0.97 1213.25£118.62
HE 10.634 0.346 6.827 4761

PE <0.001 0.729 <0.001 0.000

*5 MARERBEAGMAIZHEE (v+5)

Table 5 Comparison of dosimetric parameters of the right lung between two groups (Mean+SD)

ikl Vi/% V,o/% V% D, ,../cGy
WM (n=53) 78.54+6.89 20.25+2.33 8.35+0.84 1 325.54+121.35
X HREH (n=52) 63.01£6.12 20.75+2.99 9.89+0.96 1 254.02+120.67
i 12.497 0.978 8.953 3.099

PAH <0.001 0.330 <0.001 0.003

Fo6 MUARERBEWMFI SR (v+s)

Table 6 Comparison of dosimetric parameters of both lungs between two groups (Mean+SD)

2051 V% V,0/% V30/% D,ear/cGy
MEEAL (n=53) 79.96+6.33 21.3242.75 8.24+0.90 1317.75+122.69
XJREEH (n=52) 62.21+6.74 21.63+2.88 9.53+0.93 1269.52+128.96
i 14.236 0.578 7.392 2.009

PH <0.001 0.565 <0.001 0.047

R7 MAREREZ DINEELER (3

Table 7 Comparison of cardiopulmonary function between two groups (Mean+SD)

IcTnl/pg* mL-! BNP/ng-L!
40 — \ — :
JOTT Hi WOT IR JOTT Hi WY IR

WL (n=53)  504.58+40.25 834.38+39.34* 44.67+9.38 80.14+9.32%
XTHEZL (n=52)  501.89£40.76  856.74+45.69* 42.08+9.67 89.52+8.45%
i 0.348 2.702 1.425 5234
P{H 0.728 0.008 0.157 <0.001

5y A, #P<0.05
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Table 8 Comparison of survival rate and tumor recurrence

rate between two groups [cases(%)]

ikl AR iR 52 % %
WML (n=53) 46(86.79) 0(0.00)

X BEZH (n=52) 43(82.69) 1(1.92)
! 0.342

P 0.559 0.495

A BB A B A PR R Rl R
I7 5 X 4 e BRI PRI R BRI ROAEIR A
FHEHE S E L, TOMO WU 2 I 4 ok D4t il — Fif
MRFE T W E W7 23 Tl 56 V6 7 2R B 0 i RO R 9T
B, 2 Y R ST HE 0 R R IT AR Z — o AR
WFZEXF e T TOMO 5 VMAT W #hil 7 £ A, Bl 1
—E WIS R

AW 5E & B 5 AR OE IR K BA SURE N
62.26% , b 3 5 T4 HRZH 1) 40.38% , % B TOMO i
TR E A B RRIT RO, B R R A g
5 TOMO ) & G F H A 56, TOMO J2 % F 07 1 it
5 CT RSG5 ST R G0, BHATVRS 1 0 BUSORS
B JUHJE HAMRR Y B TR SR IRAR G C T, Ml i B4 115
S IUETRE , DRI v 45 - b s 07 A A7 B AN )

ARG R BR X F GTV, L4 D, . D, HI
PG F X RELL, CLim X B, A b i = S A 4 it
2R, Dy A LA TC A i 25 57 . X FPTV, M4
D, D, HIME T XF BAL, CL i T4 B 40, P 41 e 4%
ZEREGIHFE L, D FAH BT W25
TOMO JIUIT H A NKE CT 5 B LR s 25 fil o — 14, 25
TS B X X R AT PRI 1B 408 S 3 v B 3 T 1 TR
9o ARWAFFELE R B, 2R H TOMO BUTF AR 7
X a5 b HA AR i i iE Y T R fif
S5 2 i 2 AL PR S I X, 3l G ot T L AS B B AR
SR HRAS, T s ) AR A S PR 7 R
B R DEER 2S8R I R AE SE e A 7 B 1
By PR YR R ) e RS R X R o XA AE A
TOMO K1 14 2 J3 H# [X 35 50 4 ] AAE ) 2 1o /b
ST BT AR R A5

1 K2 B I I 2 i 2 B ) g S 50 ) DL
P 5y B EOR il R R 7 8 O &R
Y, PR i A8 R R WL IR AR R
WHIFFT A& B0, IE 2 Ze fifi A il FUSUST VA1 D0 320 15
TR, Vo R T B2, M ZH L 25 A S
2252 (P<0.05) o REAMFFT o | O PEAm 4 2 24 Ja
AT B H W IEKAE , V,0>25% B 525 5 % A iUt

P 42122 B W V.,V Vo, B D, Ko TR i
PEIT R A — 2 FIIG R E . TOMO H A R i I 5
JEE 1 8 T 1 T A 9s D iy ko ) Bl 2 21 v R TR
55,1 TOMO # AR 5 VMAT £ A& 34 3IE B St A
SR I FH B 2 B AV R 3L B BEHAC R, A IR
T 5% 45 SR 38 7 7 A7 3 v ok 8 A AR B L ) L
TOMO AR TFFAEA W B A

AWEFE Y 5 W4 AR K 1eTnl F1 BNP 7K F- 3
ThEs AHWELLA AR T X5 R4 . TcTnl J2& LA 2H 200 4
(RS 2 A, 76 LA I 4 AN i ad 72 v oA o B Y 9
YRR SRR R O LA A5 A5 7K P 1) D F
b, B B iR e . ARG v B e R O
Je W 2H TeTnl 34945 5838 TR, 43 B LI DR T R 2 i
ST 7 S RO LA A B3 B — 2 54 495 L f e Tnl 28
20 i [ o R A LV B, AR 5T 45 L ik , 22 TOMO
T R IeTnl #1073 K P 8542, 3% 5 S 4 R T 32 4
(0 LA ML A FRAE S, 0/ T L A IR 2 1
o BNPZOEZ W0 R R RR e i — b1, By
P RSN HE PR FNET Sk 10 B VE T, EA B SR S H
SRS MO R LA AR 2, 0 E A2 FE R B RS i
W Z AR AT B R T . AR R RS
VMAT $ AR A L, TOMO 5 A 75 0 Ty BE A P8 47 HIL il
FEREA MR, BHBUTE VAR WA B E A7
RN 86.79% , 5 %) HRZH (82.69% ) H 45 2% S T G 2
B B EE R R RES TG 22 L. B
FEWFFE LI, TOMO $ A 1] I 248 T BB R A 77
RO K ARG R SIS AR AR — B S AT R A
A i 5 FEAS 1 AR 7 s 8] AS TR A 56, R R 5800 2
P RBEA HE RN USRS ] 75 AR S 2518

25 B TR, TOMO BT £ AR W FH F I~ B
FEIAIT R, AT DA 0 X B 35 KO IR R R4 58
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