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Dosimetric comparison of IMRT plans with different beam directions for postoperative patients

with gastric cancer

LU Xiao-guang, LIU Xi-you, ZHENG Yan-hong, HUANG Zhang-ling, QIU Hong
Department of Oncology, Tongji Hospital Affiliated to Tongji Medical College, Huazhong University of Science and Technology, Wu-
han 430030, China

Abstract: Objective To optimize the beam directions of intensity-modulated radiotherapy (IMRT) for postoperative patients
with gastric cancer by comparing the dose differences of target volumes and normal tissue between different treatment
plans. Methods Twenty postoperative patients with gastric cancer were selected. After the target volume delineation, IMRT
plans with different beam directions of 0°, 30°, 60°, 90°, 330° (Plan I ) and 0°, 45°, 90°, 195°, 320° (Plan Il ) were designed.
The conformal index and homogeneity index of planning target volume, the Dy and D of spinal cord, the dose volume
V3 and Dy 0f normal liver tissue, the Vs, Vis, V and Dy 0f kidneys were compared between two plans. Results The D,
and D.... of spinal cord, the V5, of liver tissue, the Vs, Vis, Vo and Dy 0f the left kidney and the Vs, Vs of the right kidney
in the Plan I were better than those in Plan II (P<0.05). No significant differences were found between two plans in the
conformal index, homogeneity index of planning target volume, the Dy of liver tissue, the Vs and Dy 0f the right kidney
(P>0.05). Conclusion Plan I for postoperative patients with gastric cancer is worthy of clinical application for it can
effectively reduce the dose of normal tissue and ensure the dose of target volumes.
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Tab.1 Clinical target volume delineation standard of postoperative radiotherapy for T+/T, gastric cancer

Site TN stage Remaining stomach Tumor bed Nodal volumes
Dependent on Medial left in None or including perigastric,
Proximal 1/3 T3NO pathologic findings after hemidiaphragm, close to paraesophageal, mediastinal,
of Stomach operation pancreatic body and tail celiac lymph nodes
Dependent on With the same of T3NO, Perilesional+perigastric,
T4NO pathologic findings after  including surrounding scope paraesophageal, mediastinal,
opertion of 3-5 cm celiac lymph nodes
T3-T4N+ Irradiation With the same of T3-4N0 With the same of T4NO
Non irradiation or perigastric
irradiation. Optional: celiac
Middle 1/3 o . lymph nodes, splenic hilus,
T3NO Irradiation Body of pancreas=tail . .
of stomach peripancreatic,
pancreaticoduodenal, hepatic
hilar lymph nodes
Lymph nodes related to
o adherence region, +perigastric,
Similar to T3NO. The
L . . celiac lymph nodes, splenic,
T4NO Irradiation extending adherence margin .
pancreatic head,
was 3-4 cm ) )
pancreaticoduodenal, hepatic
hilar lymph nodes
T3-T4AN+ Irradiation With the same of T4NO With the same of T4NO
Non irradiation or irradiating
. . Pancreatic head+pancreatic perigastric lymph nodes. Optional:
Distal 1/3 of Dependent on surgical . o
T3NO ) body, 1 st and 2 nd parts of pancreaticoduodenal, hepatic hilar
stomach findings .
duodenum lymph nodes, celiac trunk, lymph
nodes of pancreatic head
Lymph nodes related to
L o adherence region+ perigastric,
Prefer to irradiation, but Similar to T3NO, and the )
. . . lymph nodes of celiac trunk,
T4NO dependent on surgical extending adherence margin L .
. splenic hilus, pancreatic head,
findings was 3-4 cm . .
pancreaticoduodenum, hepatic
hilar lymph nodes
T3-T4N+ Prefer to irradiation With the same of T4NO With the same of T4NO
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Tab.2 Comparison of statistical results of two plans (Mean+SD)

Parameter Plan [ Plan [l ¢ value P value
HI 0.698+0.024 0.692+0.023 1.306 0.211
CI 1.080+0.003 1.077+0.006 2.071 0.060
Spinal cord-D,../Gy 34.29+5.19 36.60+5.17 -3.830 0.001
Spinal cord-De./ Gy 16.23+4.74 18.75+5.08 -10.702 0.000
Liver-Vs/% 17.63+7.95 18.44+5.38 -5.682 0.000
Liver-Due./Gy 16.90+2.40 16.98+2.86 -0.566 0.579
Left kidney-Vs/% 72.79+5.68 77.90+9.02 -5.013 0.000
Left kidney-V5/% 38.39+4.86 40.38+5.02 -4.206 0.001
Left kidney-V/% 23.80+3.24 26.33+£3.98 -4.811 0.000
Left kidney-Dyea/Gy 13.97+8.71 14.41+£8.96 -4.970 0.000
Right kidney-Vs/% 67.50+15.12 68.48+17.85 -0.923 0.369
Right kidney-V5/% 25.27+14.23 27.69+15.83 -3.549 0.002
Right kidney-V./% 12.69+8.14 16.76+11.54 -3.505 0.003
Right kidney-Due./Gy 10.5243.11 10.51+£3.54 0.039 0.969
MU 375+47 386+52 -1.032 0.316

HI: Homogeneity index; CI: Conformal index; MU: Monitor unit
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