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Dosimetry Analysis of Conformal Radiotherapy, Simplified Intensity Modulated Radiation
Therapy and Helical Tomotherapy for Advanced Pancreatic Carcinoma
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Abstract: Objective To compare the dosimetric characteristics of three dimensional conformal (3D-CRT) , simplified
intensity modulated radiation therapy (SIMRT) and helical tomotherapy ( HT) for advanced pancreatic carcinoma. Methods
Whole retroperitoneal 3D-CRT, ssIMRT and HT plans were created for ten pancreatic carcinoma patients with lymph node
metastasis. Dose distributions of the targets, organs a risk (OARs) were analyzed and compared. Results The mean
conformity indexes were 0.63 , 0.79 and 0.90 for 3D-CRT , SSIMRT and HT plans, respectively. The sSMRT (P=0) and HT
(P= 0) plans showed better than those of 3D-CRT, and HT plans (P= 0) was superior to SMRT. Compared with 3D-CRT,
sIMRT and HT modestly increased the Vg, V, of liver volume (P=0.001,P= 0.004), just Vs of left/right kidney and small
bowel volume, especially for Vs (P=0.003, P= 0.001) of liver, and decreased the V, Vo, V.o Vg, Of liver, left/right kidney,
small bowel and stomach volume, especialy for V4 (P=0.002) , Vg (P=0) of liver volume. The Vs, V, V4 Of liver and the
Vs and V,of ssomach in SMRT plans were dightly less than those of HT, however, HT was superior to SIMRT in reducing
the Vs, Va, Vg, Vo Of left/right kidney and small bowel, V4, V4 and Vg of liver, and Vg, Vg Vi Vg Of stomach.
Conclusion Compared with 3D-CRT , sSIMRT and HT could significantly improve the dose conformity for advanced
pancreatic carcinoma , and decrease the volume of high dose region to organs at risk. This study shows that a better target
coverage and significant high dose region reduction to OARs could be achieved in HT plans. It provides a kind of important
reference for clinical planning.

Key words: advanced pancreatic carcinoma; conformal radiotherapy; intensity modulated radiation therapy; helica to-
motherapy ; dosimetry compare
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Tab.1 Dosimetric Comparison of PTV for 3D-CRT, sSIMRT And HT

Group  Dua(GY) Drn(GY) Dwman(Gy) Cl HI
3D-CRT 65.65 55.41  62.89 0.63 1.08
SIMRT 66.51 51.19 62.62 0.79 1.08
HT 65.27 51.80 62.08 0.90 1.06
F 3.50 7.56 7.80 22354 3.58
P 0.081 0.014 0.013 0 0.078
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Tab.2 Multiple Dosimetric Comparison of PTV (Pvalue)

Group Drin Diean Cl
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Fig.2 Isodose Distributions of Transverse Planes for This Patient,(a) 3D-CRT, (b) SIMRT, (c) HT
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Tab. 3 Comparison of Doses to OARs, Achieved with 3D-CRT, sIMRT and HT

Organ Group Drex(GY) Drin(GY) Drean(GY) Vs Vio Va Va \ Vs
Liver 3D-CRT 63.16 1.13 14.69  50.01 3943 3063 2249 1114 332
SIMRT 64.82 0.89 12.54 58.76 40.85 2227 1311 4.70 2.59
HT 64.05 0.91 1259 6144 4658 2267 851 4.02 2.12
F 5.80 3.25 6.11 17.12 12.20 9.67 14.33 4.23 28.73
P 0.028 0.093 0.025 0.001  0.004 0.007 0.002 0.056 0
Kidney-L 3D-CRT 53.18 2.83 10.10 57.11 33.19 15.84 3.75 1.15 0.37
sIMRT 37.58 3.11 1224  92.02 57.70 10.89  1.93 0.26 0.02
HT 32.80 2.49 824  64.88 28.83 3.02 0.27 0 0
F 37.35 0.63 18475 37.38 31.69 2525 6.94 593 3.0
P 0 0.555 0 0 0 0 0.018 0.026 0.101
Kidney-R 3D-CRT 58.02 2.23 11.16  59.67 36.63 19.30 6.01 2.18 0.59
sIMRT 43.39 3.09 1241 9283 57.37 1133 331 0.09 0
HT 31.41 2.46 833 67.16 30.02 2.87 0.27 0 0
F 47.63 8.57 34.80 5095  38.47 3525 16.81 1522 11.99
P 0 0.010 0 0 0 0 0.001  0.002 0.004
Small intestine 3D-CRT  64.84 1.79 27.72 83.05 76.15 66.12 5440 26.64 599
sIMRT 64.81 2.60 22.35 86.98 76.79 5154 3572 1070 3.69
HT 61.72 2.74 19.79 86.61 77.43 43.74 21.23 7.69 1.98
F 3.49 0.89 9.11 4.57 0.14 8.35 9.60 425 16.75
P 0.082 0.449  0.009 0.048 0.876 0.011 0.007 0.055 0.001
Stomach 3D-CRT 58.87 2.79 22.50 73.91 58.99 4640 36.48 19.22 11.29
sIMRT 58.40 2.58 20.21 73.86 5735 42,69 2899 1559  8.09
HT 55.11 2.28 17.89 74.77 59.09 3541 22.05 10.84 4.60
F 5.99 1.72 5.14 0.04 0.06 3.44 10.23 500 3.92
P 0.026 0.240 0.037 0.963 0.946  0.084 0.006 0.039 0.065
Cord 3D-CRT 26.17 0.60 11.18 - - -
SIMRT 36.94 0.52 13.13 - -
HT 39.88 0.39 15.39 - -
F 10.91 2.80 7.88 - -
P 0.005 0.120 0.013 - -

# 4 3D-CRT.SIMRT FA HT itXIF B RBEFMALLE (PHE)
Tab.4 Multiple Comparison of Doses for OARs, Achieved with 3D-CRT, sSIMRT And HT (Pvalue)

P EEFYE

Organ Group D Duin Drea Vs Vi Vo Vs A\ Vs
Liver 3D-CRT vs sSIMRT 0.009 ---* 0.016 0.003 0.381 0.005 0.008 --*0.002
3D-CRT vs HT 0.106 ---* 0.017 0.001 0.002 0.006 0.001 e*0
SIMRT vs HT 0.152 ---* 0952 0.226 0.006 0.857 0.123 --*0.019
Kidney-L 3D-CRT vs sIMRT 0 * 0 0 0 0.026 0.088 0.035 ---*
3D-CRT vs HT 0 * 0 0.104  0.297 0 0.006 0.011 ---*
SIMRT vs HT 0.088  ---* 0 0 0 0.003 0.113 0481 .--*
Kidney-R 3D-CRT vs sSIMRT 0.001 0.004 0.038 0 0 0.004 0.026 0.002 0.003
3D-CRT vs HT 0 0.315 0 0.061 0.077 0 0 0.001 0.003
SIMRT vs HT 0.002 0.019 O 0 0 0.003 0.015 0.839 1.000
Small intestine 3D-CRT vs sIMRT * * 0.022 0.026 Bl 0.031 0.039 <% 0.011
3D-CRT vs HT Bl * 0.003 0.038 Bl 0.004 0.002 e ® 0
SIMRT vs HT e ® * 0.214  0.802 x 0.198 0.093 -+* 0.040
Stomach 3D-CRT vs sSIMRT  0.700 * 0151 Bl Bl e ® 0.047 0.210 *
3D-CRT vs HT 0.013 * 0.013 Bl x e * 0.002 0.014 *
SIMRT vs HT 0.024 * 0.145 ¥ ¥ s * 0.061 0.112 *
Cord 3D-CRT vs sSIMRT  0.008 * 0.103 Bl Bl e ® e ® - -
3D-CRT vs HT 0.002 * 0.004 Bl Bl e ® e ® - -
SIMRT vs HT 0.369 * 0.066 Bl Bl e ® e ® - -
TE % 50T P>0.05 2 AEFT I i
L
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