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Dosimetric study on coplanar unequal 5-field versus jaw tracking intensity-modulated radiotherapy

for middle thoracic esophageal cancer

YANG Han, ZHONG Mingsong, WU Furong, LI Qicheng, JIN Fu
Chongqing University Cancer Hospital/Chongqing Cancer Institute/Department of Radiation Oncology, Chongqing Cancer Hospital,
Chongqing 400030, China

Abstract: Objective To compare the dosimetric different of 4 different intensity-modulated radiotherapy (IMRT) plans, and to
explore the dosimetric effects of different field arrangements and jaw tracking (JT) technique on target areas and organs-at-risk
in radiotherapy for middle thoracic esophageal cancer. Methods Ten patients with squamous cell carcinoma were enrolled in the
study. Four kinds of radiotherapy plans, including 3 static jaw plans and 1 JT plan, were designed for each patient. The static jaw
plans included IMRT1 (0°, 130°, 160°, 195°, 220°), IMRT2 (0°, 130°, 165°, 200°, 330°) and IMRT3 (0°.30°.130°.200°.330°),
and there was only 1 JT plan (IMRT-JT) in which the dose was recalculated and assessed by JT technique based on IMRT2. The
dose-volume parameters of target areas and organs-at-risk, conformity index (CI), homogeneity index (HI) and monitor units (MU)
were compared among 4 different plans. Results The target dose distribution in 4 plans all met the prescribed dose requirements.
The comparison among IMRT1, IMRT2 and IMRT3 showed that the CI of PTV in IMRT1 and IMRT3 was slightly higher than
that in IMRT2, and that the V,,, V,,, V,, and D, of the heart were highest in IMRT3, followed by IMRT2 and IMRT1 (P<0.05),
and that the D, and D,,, of spinal cord were highest in IMRT?2, followed by IMRT3 and IMRT1 (P<0.05), and that compared with
the other two plans, IMRT?2 plan significantly reduced the V, V,, and D, ., of lungs, but increased MU (P<0.05). There was no
statistically significant difference in the HI of PTV between IMRT2 and IMRT-JT, but the CI of IMRT-JT was higher than that in
IMRT?2 (P<0.05). IMRT-JT was superior to IMRT?2 in decreasing the dosimetric parameters of lungs (Vs, Vs, V5, D,ean)> the heart
(Va0 Vi Vo, D Dy, D, ean)> but MU in IMRT-JT was increased as compared with that in IMRT?2 (P<
0.05). Conclusion Although IMRT1 and IMRT2 can decrease the doses to the heart and lungs, respectively, JT technique can further
decrease the doses to organs-at-risk.
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Fig.1 Different incident angles in 4 plans
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Tab.1 Comparison of dosimetric parameters of target areas in 4 plans (Mean+SD)

PE
SR IMRT1 IMRT2 IMRT3 IMRT-JT IMRT2 vs
IMRTI vs IMRT2 IMRTI vs IMRT3 IMRT2 vs IMRT3

IMRT-JT
Vigs/%  99.48£029  99.43:028  99.46:0.31  99.36+0.27 0.545 0.847 0.246 0.069
Vo /% 136.50£4.42  143.66£6.05 14166832  142.37x6.08 0.001 0.043 0.098 0.007
HI 0.066£0.012  0.070£0.009  0.067+0.013  0.071£0.010 0.104 0.678 0.081 0.343
cI 0.726:0.022  0.6880.027  0.702£0.037  0.694:0.027 0.000 0.030 0.034 0.024
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Tab.2 Comparison of dosimetric parameters of organs—at-risk in 4 plans (Mean+SD)
PAH
OVSTICIE IMRT1 IMRT2 IMRT3 IMRTJT  [MRTIvs ~ IMRTlvws  IMRT2vs  IMRT2 vs
IMRT2 IMRT3 IMRT3 IMRT-JT
gEx i D, /Gy 3973091  4138£0.69  40.52+0.95  41.06+0.73 0.000 0.000 0.003 0.000
D,,/Gy  35.86+1.08 37.61+0.98 36.67+1.31 37.06+0.95 0.000 0.005 0.001 0.000
D,../Gy 14.17+1.64 15.60+1.94 15.46+1.95 14.90+1.84 0.000 0.000 0.243 0.000
LR V,o/% 46.37+£10.31 48.66+12.02 54.85+13.44 47.37+11.57 0.028 0.000 0.000 0.003
V4/% 31.33+6.29  36.56+6.91 38.99+6.90  35.40+6.73 0.000 0.000 0.004 0.000
V /% 19.84+5.11 23.09+4.62  25.97+5.31 22.29+4.50 0.001 0.000 0.009 0.000
D,../Gy 23.01+4.43  23.76+4.52  25.42+4.53  23.08+4.46 0.002 0.000 0.000 0.000
Jifs Vi/% 67.06+5.62  58.43+5.73 62.99+5.71 55.4245.54 0.000 0.000 0.000 0.000
V,/% 27.04+3.28 25.55+3.69 29.18+3.99 24.66+3.58 0.006 0.000 0.000 0.000
V,/% 16.42+2.83 16.89+3.17 17.40+3.63 16.32+3.12 0.320 0.024 0.182 0.000
mean/ Gy 15.32+1.59 14.19+1.69 15.29+1.74 13.69+1.64 0.000 0.851 0.000 0.000
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Fig.2 Comparison of transverse isodose distributions in 4 plans
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Tab.3 Comparison of monitor units in 4 plans (Mean+SD)
PiH
e IMRT1 IMRT2 IMRT3 IMRT-JT IMRTIvs  IMRTlvs  IMRT2vs  IMRT2vs
IMRT2 IMRT3 IMRT3 IMRT-JT
MU  967.01+141.83 1089.68+178.51 975.22+133.96 1 135.48+201.22 0.000 0.334 0.001 0.001
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