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Fig 1. Reference dose points of bladder and rectum according to
ICRU38 report
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Fig 3. Effect of modified Fletcher Williamson applicator on the
CT image. (a): CT image of typical applicator. (b): CT image of
modified applicator
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Fig 4. Dose volume histogram and DVH table of bladder
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Table 1. Calculated Volumes of CTV, Rectum, and Bladder (cm®)

CTV Rectum Bladder

1 99.8 104 165

2 53 15.6 65
3 5.8 39.1 137.5
4 20.5 59.8 68.1
5 14.5 67.9 162.4
6 18.5 67.5 70.9
7 6.2 89.7 125.2
8 20.5 68.1 101.3
9 153 325 101.5
10 21.2 68.1 71.6
11 12.5 57.6 1589
Average 21.8 60.9 111.6
STD 26.6 25.0 40.1

104 B upe} o) 242} 21,.8426,6cm’, 60.9%25cn’,
111.6£40, lem’2 | AT},

ICRU X548 9 CTV A=A 8L 33t 100% o]
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A 76.8cm’2 ICRU 2| SA| ) ol] w3l CTV X 5A| g o] AA 5}
7l 100% o)’de] A7Fo] BoEE 83S Y F UAS &
F ATHP=0.0001), ZLElvt CTV7} 2] o2 & 12| #A}
(CTV diameter=6.8cm)$] 73-$-olli= CTV X|& A& o] ICRU 3|
2AEYRET} 23]8] 190.3cm’® WHE Z AL & 5 ok

EF3 MFe(E 3) ICRU X gAgd vs|] CTv X84
go] 3 (p=0.00D)7} FFH(p=0.08) LF AAS| F2 Ao=w
YERSTE

A Ae npEvkAR ICRU X EAF) 1|8 CTV
2)2A 8 o] W33Hp=0.008) FH(p=0.045) 2F FAA3] ?
2 Aoz Velydtt, kAN T4 =717 E ¢ CTV A
EAGolA] g 2 go] MaFe] A3 453 &+ 2
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uhg g 2ol 50, 80, 100% $AA P vwe A
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o g §oatA Fash= AL U 5 UATHE 5).

Table 2. Irradiated Volume receiving 100% of Prescribed Dose (Average*SD)

Average +SD(cm’)
Tumor Size
ICRU plan CTV plan Difference Ratio P value
AlL(N=11) 126.7£18.9 98.2+74.5 28.4+85.5 1.29
>4em (N=1) 121.8 312.1 -190.3 0.39
<4cm (N=10) 130.2%15.6 76.8+23.9 53.4+22.8 1.69 0.0001
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Table 4. Point Dose of Bladder and Rectum in Patients with Tumor 3 ¢33t M2} Volume s Y 5= Yo 5),
more than 4cm in diameter (N=1)

ICRU plan | CTV plan
reference point dose(%) | bladder 104.2 185.3 4, 31 %
rectum 70.4 173.8 ) )
Maximun point dose(%) | bladder 277.8 404.7 E:L&c,k = ?:S;‘Z;};LEH i—:iiot;?ffjﬁggg—
oo | 925 | R0 olgd s ZuzA ARADE B9 9 el cTvE

Table 3. Point Dose of Bladder and Rectum in Patients with Tumor less than 4cm in diameter (N=10, Average+SD)

ICRU plan CTV plan P value
reference point dose(%) bladder 90.1+21.3 68.7£26.6 0.001
rectum 86.4+183 76.9+15.6 0.08
Maximum point dose(%) bladder 137.2£50.1 107.6+47.9 0.008
rectum 101.1+41.8 86.9+30.8 0.045
Table 5. Volume and Dose of Bladder and Rectum in Patients with Tumor less than 4cm in diameter (N=10, Average*SD)
[CRU plan (cm’) CTV Plan (cm®) P value
Bladder 50% 43.8%19.3 19.2+15.7 0.0001
80% 122+89 3.5+4.1 0.005
100% 3.9+45 1.5+2.5 0.016
Rectum 50% 8.1%£7.1 45+43 0.005
80% 1.8+24 0.7+£1.0 0.02
100% 0.5+0.38 0.120.2 0.09
Table 6. Volume and Dose of Bladder and Rectum in Patients with Tumor more than 4cm in diameter (N=1)
ICRU plan (cm’) CTV Plan (cm’)
Bladder 50% 51 132.6
80% 11.8 86.1
100% 4.7 57.6
Rectum 50% 6.5 422
80% 0.2 19.2
100% 0 10.8
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Fig. 5. Distribution of isodose line and 3D planning image(CTV
diameter>4cm).

Fig. 6. Distribution of isodose line and 3D planning image(CTV
diameter<4cm).
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Comparison of CT based-CTV plan and CT based-ICRU38 plan in
Brachytherapy Planning of Uterine Cervix Cancer

Jung Keun Cho and Tae Jong Han
Department of Radiological Science, Jeonju University

Abstract - Purpose : In spite of recent remarkable improvement of diagnostic imaging modalities such as CT, MRI, and PET and
radiation therapy planing systems, ICR plan of uterine cervix cancer, based on recommendation of ICRU38(2D film-based) such as
Point A, is still used widely. A 3-dimensional ICR plan based on CT image provides dose-volume histogram(DVH) information of the
tumor and normal tissue. In this study, we compared tumor-dose, rectal-dose and bladder-dose through an analysis of DVH between
CTV plan and ICRU38 plan based on CT image.

Method and Material : We analyzed 11 patients with a cervix cancer who received the ICR of Ir-192 HDR. After 40Gy of external
beam radiation therapy, ICR plan was established using PLATO(Nucletron) v.14.2 planing system. CT scan was done to all the patients
using CT-simulator(Ultra Z, Philips). We contoured CTV, rectum and bladder on the CT image and established CTV plan which
delivers the 100% dose to CTV and ICRU plan which delivers the 100% dose to the point A.

Result : The volume(average+SD) of CTV, rectum and bladder in all of 11 patients is 21.8+6.6cm’, 60.9+25.0cm?®, 111.6+40.1cm’
respectively. The volume covered by 100% isodose curve is 126.7+18.9cm’ in ICRU plan and 98.2+74.5¢cm’ in CTV plan(p=0.0001),
respectively. In (On) ICRU planning, 22.0cm® of CTV volume was not covered by 100% isodose curve in one patient whose residual
tumor size is greater than 4cm, while more than 100% dose was irradiated unnecessarily to the normal organ of 62.2+4.8cm’ other than
the tumor in the remaining 10 patients with a residual tumor less than 4cm in size. Bladder dose recommended by ICRU 38 was
90.1+21.3% and 68.7+26.6% in ICRU plan and in CTV plan respectively(p=0.001) while rectal dose recommended by ICRU 38 was
86.4+18.3% and 76.9+15.6% in ICRU plan and in CTV plan, respectively(p=0.08). Bladder and rectum maximum dose was
137.24+50.1%, 101.1+41.8% in ICRU plan and 107.6+47.9%, 86.9+30.8% in CTV plan, respectively. Therefore, the radiation dose to
normal organ was lower in CTV plan than in ICRU plan. But the normal tissue dose was remarkably higher than a recommended dose
in CTV plan in one patient whose residual tumor size was greater than 4cm. The volume of rectum receiving more than 80% isodose
(V80rec) was 1.8+2.4cm’ in ICRU plan and 0.7£1.0cm’ in CTV plan(p=0.02). The volume of bladder receiving more than 80%
isodose(V80bla) was 12.2+8.9cm? in ICRU plan and 3.5+4.1cm’ in CTV plan(p=0.005). According to these parameters, CTV plan
could also save more normal tissue compared to ICRU38 plan.

Conclusion : An unnecessary excessive radiation dose is irradiated to normal tissues within 100% isodose area in the traditional [CRU
plan in case of a small size of cervix cancer, but if we use CTV plan based on CT image, the normal tissue dose could be reduced
remarkably without a compromise of tumor dose. However, in a lérge tumor case, we need more research on an effective 3D-planing to

reduce the normal tissue dose.

Keywords : Uterine cervix cancer, Intracavitary radiotherapy, Clinical target volume
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