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Feasibility of automatic planning in intensity-modulated radiotherapy for postoperative cervical

cancer patients
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Department of Radiation Oncology, Sichuan Cancer Hospital, School of Medicine of University of Electronic Science and Technology
of China, Chengdu 610041, China

Abstract: Objective To investigate the feasibility of automatic intensity-modulated therapy (IMRT) planning for postoperative
cervical cancer patients by comparing the dosimetric differences between automatic IMRT plan and manual IMRT plan. Methods
The manual IMRT planning and automatic IMRT planning of Philips Pinnacle’ 9.10 treatment planning system were used to design
treatment plans for 25 cervical cancer patients. The dosimetric parameters of target areas and organs-at-risk, monitor unit,
optimization times and planning time were compared between the two plans. Results No significant differences were found in
the Dyea, Dos, conformity index and homogeneity index of target areas between automatic and manual IMRT plans (P>0.05).
Compared with manual IMRT plan, automatic IMRT plan showed better dosimetric parameters of organs-at-risk, having 2.5%
reduction in bladder V.o, 0.9% in rectum V., 2.8% in bone Vs, 4.2% in intestine Vso, 5.2% in left femoral head V5, and 5.5% in
right femoral head Vs, (all P<0.05). Compared with manual IMRT plan, the automatic IMRT plan reduced the average optimization
times from 3 times to 2 times and planning time from 69.5 min to 42.7 min. Moreover, the automatic IMRT plan had a higher
monitor unit than manual IMRT plan (1 042 MU vs 931 MU). Conclusion Pinnacle’-based automatic IMRT planning is feasible
in the IMRT planning for postoperative cervical cancer patients for automatic IMRT plan can significantly enhance efficiency
and simultaneously improve plan quality.
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Tab.1 Comparison of target doses between automatic and manual IMRT plans (Mean+SD)

Target areas Parameters Manual-IMRT Auto-IMRT Pvalue ¢value
CTVIn Dys /Gy 45.0+0.1 45.0+0.1 0.418 -0.826
Diean /Gy 46.94+0.3 47.0+0.4 0.167 -1.429

HI 1.1£0.0 1.1£0.0 0.061 -4.524

CTVI Dus/Gy 45.1£0.1 45.1£0.1 0.652 0.457
Duea/ Gy 46.9+0.3 46.9+0.3 0.968 0.041

HI 1.1+0.0 1.1£0.0 0.075 -4.258

CTV2 Dys /Gy 45.14+0.1 45.2+0.1 0.065 -2.885
Dy Gy 46.7+0.5 46.9+0.4 0.323 -1.011

HI 1.0£0.0 1.0+0.0 0.192 -1.347

CTVall CI 1.1£0.2 1.1+0.2 0.013 2.696

IMRT: Intensity-modulated radiotherapy; CTV: Clinical target volume; HI: Homogeneity index;

CI: Conformity index
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Tab.2 Comparison of organs—at-risk doses between automatic and

manual IMRT plans (Mean+SD)

Parameters Manual-IMRT  Auto-IMRT P value ¢ value
Bladder

Vis/% 46.5+6.9 40.4+3.3 0.000 17.035

V% 31.0+3.2 28.5+2.4 0.002  3.604

Dinea/ Gy 34.0+2.2 32.2+1.2 0.000  5.442
Rectum

Vis/% 55.3+7.2 49.6+8.1 0.006  3.053

V% 32.3+4.0 31.4+7.4 0.005  -0.797

Duea/ Gy 35.6+1.6 34.242.1 0.002  3.535
Intestine

Vas/% 42.3+8.1 37.2+7.4 0.000  6.817

Vi/% 27.4+5.2 23.245.1 0.000  5.271

Dyea/ Gy 24.5+2.0 23.6+2.2 0.000  5.591
Bone

Vis/% 35.9+7.6 33.1+7.0 0.004  3.254

Duea/ Gy 29.9+2.8 29.3+2.7 0.005  3.152
Left femoral head

Vi/% 10.5+5.6 5.3+3.6 0.000  4.329

Vis/% 3.844.2 1.9+1.9 0.028  2.348

Dinear/ Gy 23.74£2.0 21.3+1.9 0.000  6.877
Right femoral head

Vi/% 10.0£6.9 4.5+2.9 0.000  5.832

Vis/% 3.3+4.2 1.4+1.7 0.035  2.250

Dunea/ Gy 23.1£1.8 19.9+2.3 0.000  6.671
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Fig.1 Comparison of DVH from bladder, rectum, intestines and bone between automatic and manual IMRT plans
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Tab.3 Comparison of monitor units, optimization times and planning

time between automatic and manual IMRT plans (Mean+SD)

Parameters Manual-IMRT Auto-IMRT P value
Monitor units 931+98 1042488 0.000
Optimization times 3.0+£0.9 2.0+0.6 0.001
Planning time/min 69.5+8.0 42.749.0 0.002
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