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Yoiz 2 R siit 5 & L(P>0.05) ; IMRT 2842 SIMRT 285 JE D, 551 4 (784.69+101.16) cGy #2(796.79+112.28) cGy, % %
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Comparison among IMRT, sIMRT and 3DCRT in radiotherapy for middle thoracic esophageal

cancer

FU Bo', WU Jianyu', SHEN Jiapeng', RUAN Bishun', XU Jinhui', LONG Quanxian', HE Yufeng', PENG Zhigang’
1. Department of Oncology, The Second People's Hospital of Qinzhou, Qinzhou 535000, China; 2. Department of Oncology, The First
Affiliated Hospital of Guangxi Medical University, Nanning 530021, China

Abstract: Objective To compare the dosimetric differences among intensity-modulated radiotherapy (IMRT), simplified intensity-
modulated radiotherapy (sSIMRT) and three-dimensional conformal radiotherapy (3DCRT) for middle thoracic esophageal cancer.
Methods According to the radiotherapy techniques, 105 patients with middle thoracic esophageal cancer were divided into IMRT
group (n=33), sIMRT group (n=40) and 3DCRT group (#=32). The D,, D;,, Dy, homogeneity index (HI) and conformity index
(CI) of target areas, the V, V,,, V,, of both lungs, the maximum dose (D,

) to spinal cord and the mean dose (D,,,,) to heart were

compared among different groups. Results The D,, D;,, Dys and HI in IMRT group and sIMRT group were (6 659.43+161.15) cGy
and (6 603.55+145.54) cGy, (6312.26+132.20) cGy and (6 289.94£121.17) cGy, (5815.43+£114.41) cGy and (5 801.16+120.03)
CGy, (1.09+0.04) and (1.08+0.03), respectively, which were significantly higher than those in 3DCRT group (P<0.05). The CI was
(0.71+0.02) in IMRT group and (0.72+0.03) in sSIMRT group, significantly lower than that in 3DCRT group (P<0.05). There were
no significant differences in the Vs, V,,, V,, of both lungs and the D, to spinal cord among IMRT group, sIMRT group and
3DCRT group (P>0.05). The D,,, to heart was (784.69+101.16) cGy in IMRT group and (796.79+112.28) c¢Gy in sIMRT group,
significantly lower than that in 3DCRT group (P<0.05). The monitor units and number of subfields in SIMRT group were
(432.24+71.19) MU and (18.03+5.56), which were significantly lower than those in IMRT group and 3DCRT group (P<0.05).

The monitor units and number of subfields in IMRT group were (501.16+78.98) MU and (26.65+7.140), respectively, which were

mean.
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significantly lower than those in 3DCRT group (P<0.05). The differences in the incidences of bone marrow transplantation, radiation

pneumonia, radiation esophagetis, pulmonary fibrosis among IMRT group, sSIMRT group and 3DCRT group were trivial (P>0.05),

and there was no significant difference in radiotherapy efficacy among IMRT group, sSIMRT group and 3DCRT group (P>0.05).

Conclusion 3DCRT, IMRT and sIMRT can all meet the clinical requirements for dosimetric parameters, and among them, sSIMRT

is preferred in clinical practice because of the low cardiac radiation dose and monitor units.

Keywords: intensity-modulated radiotherapy; simplified intensity-modulated radiotherapy; three-dimensional conformal

radiotherapy; middle thoracic; esophageal cancer
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Table 1 Comparison of general data of patients

: AJCC o2/
20 51 n MBI/ A/ % Karnofsky 75 ———————
I v
IMRT 2 33 18/15 65.51£9.97 80.15+£5.22 29 4
SIMRT 4 40 24/16 67.03+£10.03 79.43+5.10 35 5
3DCRT4H 32 20/12 66.72+8.15 80.15+4.97 29 3
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T8 B P32 B ) (D,) \ Dy, Dy I 5 PEHE S (HD)

FEIE BEFR B0 (C) 22 53, WUB%3Z 5 Gy 771t B8 5 A il
RBLE Al SRR E 43 HE (V) V0 Vo, - BE B
(D) FLOHEF 50 1 (D) 55
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PR bnifl 25 3RO L] LU T PR30, R L A ol
FH SNK 5 TR0 BER FH n(%) 26, 4110 HL 354l
X R s R AR SS . KK I a=0.05,

2.1 HEHEBRFEFIE

IMRT £H 1 sSIMRT 41 D, . D, . D, Al HI & 2 &
3DCRT 41 (P<0.05) , CI & & ik T 3DCRT 41 (P<0.05) ,
W32,

R2 FEBXFERLR

Table 2 Comparison of dosimetric parameters of target area

2031 n D,/cGy D;,/cGy Dyy/cGy HI CI
IMRT 41 33 6659.43:161.15  6312.26+132.20 58154311441 1.09+0.04 0.71+0.02
SIMRTZH 40  6603.55+145.54  6289.94+121.17  5801.16£120.03 1.080.03 0.72+0.03
3DCRTZAL 32 6250.06=152.27®  6010.46=128.44®  5615.54+£113.39%  1.02+0.02®®  0.76+0.03
F{4 11.412 12.803 13.032 8.844 7.103
P 0.000 0.000 0.000 0.000 0.000

a: 5 IMRT 2H %8, P<0.05 ;b 5 sSIMRT 4 L% , P<0.05

22 RBPRBKRFBEZELLE
IMRT £ . sIMRT 2H 11 3DCRT £H AUl V. V4. Vs
FIH#E D, [L 822 55 oGt 5 5 L (P>0.05) ; IMRT

#3 RARME

ZH AT SIMRT 4000 D, 4 KT 3DCRT 41 (P<0.05)
L3,

BEXEER

Table 3 Comparison of dose to organs—at—risk

Bzt IMRT £ SIMRT £ 3DCRT 41 FiE P
XUl
V% 43.30+4.12 44.03+3.62 44.19+3.15 0.561  0.572
V,/% 32.21£5.65 33.03+6.10 33.14£6.03 0.245  0.783
V,o/% 16.59+2.15 17.12+3.09 16.65+3.17 0.384  0.682
MED, . /cGy — 784.69+101.16 796.79+112.28 1650.06+269.81®°  272.071  0.000
B D, /cGy 980.43+211.59 1010.43+201.39 1050.80£197.87  0.977  0.380

a: 5 IMRT 4 LL#%, P<0.05;b: 5 sSIMRT 4 L #%, P<0.05

23 ZHANSFBE . FEFHEILE

SIMRT 4 #1125 Bk £ A1 7 7 0 H B 3% (1% T IMRT
ZHF1 3DCRT 2H (P<0.05) ; IMRT ZH ML &5 Bk E R 7~ B5 %1
H 2 Z KT 3DCRT 4 (P<0.05), W4,
2.4 ZESFEIRMNILE

IMRT 41 . sIMRT 2H 1 3DCRT 41 & %64 il . e 5
PR 5 RO PR B R R LT 4 Ab & AR R, 22 57
TG it X (P>0.05), WK 5,
2.5 BATTHLE

IMRT 4H . SIMRT 4 1 3DCRT ZHy7 4% b 4%, 22 5
TGt X (P=0.779) , L3 6.

T4 BANFHRY. FHEHRELER

Table 4 Comparison of monitor units and number of subfields

251 n Hlarsk MU FHIHH
IMRT 4 33 501.16£78.98 26.65+7.10
SIMRT 4 40 432.24+71.19" 18.03+5.56°
3DCRT 4 32 560.45+82.21°® 34.45+9.03%
F1H 29.577 46.099
PE 0.000 0.000

a: 5 IMRT 41 L #%, P<0.05;b: 5 sSIMRT 41 L4, P<0.05
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Table 5 Comparison of toxic and side effect [ cases (%)]

4153 no EBEE BUNTERZE HOEEER AT 4Ef
IMRT#H 33 4(12.12)  3(9.09) 3(9.09) 4(12.12)
sIMRT4L 40 6(15.00)  5(12.50) 4(10.00) 3(7.50)
3DCRT# 32 5(15.63)  3(9.38) 3(9.38)  4(12.50)
X {H 0.19 0.284 0.019 0.613
Pl 0.909 0.868 0.991 0.736

6 ZAFTAELELH1(%)]

Table 6 Comparison of clinical outcome [cases (%)]

2051 n CR PR SD PD

IMRTZ 33 4(12.12) 12(36.36) 12(36.36) 5(15.15)
SIMRTZHL 40  2(5.00) 16(40.00) 15(37.50) 7(17.50)
3DCRT4l 32 3(9.38) 10(31.25) 13(40.63) 6(18.75)

Yi2E R BB R EOT T OS2 HE T 450 2 IMRT
FR 7 FH AT DA AR O VR YT S RS S T iR
THHEIMZ RICEZLE I S5 58 bR
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