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Comparison of CT based-CTV plan and CT based-ICRU38 plan in brachytherapy
planning of uterine cervix cancer

Proton Therapy Center, National Cancer Center
JinSup Shim, JungKun Jo, ChangKeun Si, KiHo Lee, DuHyun Lee, KyeSuk,Choi

Purpose : Although Improve of CT, MRI Radio-diagnosis and Radiation Therapy Planing, but we still use
ICRU38 Plannig system(ZD film-based) broadly. 3-Dimensional ICR plan(CT image based) is not only
offer tumor and normal tissue dose but also support DVH information. On this study, we plan
irradiation-goal dose on CTV(CTV plan) and irradiation-goal dose on ICRU 38 point(ICRUS38 plan) by
use CT image. And compare with tumor-dose, rectal-dose, bladder-dose on both planning, and analysis
DVH

Method and Material : Sample 11 patients who treated by Ir-192 HDR. After 40Gy external radiation therapy,
ICR plan established. All the patients carry out CT-image scanned by CT-simulator. And we use
PLATO(Nucletron) v.14.2 planing systerm.

We draw CTV, rectum, bladder on the CT image. And establish plan irradiation-100%6 dose on
CTV(CTV plan) and irradiation-100% dose on A-point(ICRU38 plan)

Result : CTV  volume(average+SD) is 21.8+266c, rectum volume(averagetSD) is 60.9+250cw, bladder
volume(average+SD) is 116.1+40.1cr’ on sampled 11 patients. The volume including 100% dose is
126.7+189cr’ on ICRU plan and 98.2+74.5cr on CTV plan. On ICRU planning, the other one’s 22.0cn
CTV volume who residual tumor size excess 4cm is not including 100% isodose. 8 patient’s 12.9+59cw’
tumor volume who residual tumor size belows 4cm  irradiated 100% dose. Bladder dose(recommended
by ICRU 38) is 90.1+21.3% on ICRU plan, 687+26.6% on CTV plan, and rectal dose is 86.4+18.3%,
76.9£156%. Bladder and Rectum maximum dose is 137.2450.1%, 101.1#41.8% on ICRU plan,
107.6+47.9%, 86.9+30.8% on CTV plan. Therefore CTV plan more less normal tissue-irradiated dose
than ICRU plan. But one patient case who residual tumor size excess 4cm, Normal tissue dose more
higher than critical dose remarkably on CTV plan. 80%over-Irradiated rectal dose(V&0rec) is 1.8+2.4cr
on ICRU plan, 0.7+1.0cr’ on CTV plan. 80%over-Irradiated bladder dose(V&0bla) is 12.2+89¢r on ICRU
plan, 3.5%4.1cr on CTV plan. Likewise, CTV plan more less irradiated normal tissue than ICRU38 plan.

Conclusion : Although, prove effect and stability about previous ICRU plan, if we use CTV plan by CT image,
we will reduce normal tissue dose and irradiated goal-dose at residual tumor on small residual tumor
case. But bigger residual tumor case, we need more research about effective 3D-planning.
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A. Fletcher-Williamson applicator B. Modified Fletcher-Williamson applicator

Fig 2. Modified Fletcher—Williamson applicator® image improvement item evaluation
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Table 1. Calculated volumes and ranges (ArgSD)

_ Volume(cm3) Range(cm3)
CTV 21.8+266 53799.8
Rectum 60.9+25 1567104
Bladder 111.6440.1 657165

Table 2. Irradiated volume receiving 100% of prescribed dose

Volume {cm3)
ICRU38 plan CTV plan Difference Ratio
All (N=11) 126.7+189 R247A5 2844855 1.29
CTV diameter=6.8cm 91.2 3121 2209 0.29
the other patients(N=10) 13024156 76,8239 53.4+72.8 1.59
CTV diameter=33749

Table 3. Bladder and Rectum point dose(%) for10 patients exceptl patient(CTV
diameter=6.8cm)

| ICRU38 plan | CTV plan
ICRU 38 reference point dose(%6)
bladder 90.1+21.3 63.7+26.6
rectum 86.4+18.3 76.9+15.6
Maximun point dose(%6)
bladder 137.2+50.1 107.6+47.9
rectum 101.1+41.8 86.9+30.8
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Table 4. Bladder and Rectum point dose(%) for 1 patient(CTV diameter=6.8cm)

ICRU38 plan CTV plan
ICRU 38 reference point dose(%)
bladder 104.2 183
rectum 704 1738
Maximun point dose(%6)
bladder 2778 404.7
rectum 925 2186
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Table 5. Volumes of bladder & rectum receiving at least 50, 80, 100%
and ICRU reference point dose of the prescribed dose

- 10 patients execpt 1 patient(CTV diameter=6.8cm)

ICRU38 plan CTV Plan
Volume (cm?®)
Bladder
50 43.8+19.3 19.2£15.7
80 12.2+89 35+4.1
100 39+45 15425
Reference Point(90.1) 6.6+5.6 24+3.7
Rectum
50 81+7.1 45%4.3
0 1.8+24 0.7£1.0
100 0.5+0.8 0.10.2
Reference Point(86.4) 1.3£16 0.3+0.7
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Table 6. Volumes of bladder & rectum receiving at least 50, 80, 100%

and ICRU reference point dose of the prescribed dose
— Patient(CTV diameter=6.8cm)

ICRUS38 plan CTV Plan
Volume (cm?)

Bladder

50 51 1326

&0 118 6.1

100 47 576

Reference Point(90.1) 37 51.3
Rectum

50 6.5 42.2

80 0.2 19.2

100 0 10.8

Reference Point(86.4) 0.9 25.8
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Fig. 5. 3D Plan and Axil Isodose Line by small CTV(diameter 3.3~4.9cm)
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