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— Abstract —

Evaluation of DVH and NTCP in Hepatoma for 3D Conformal Radiation Therapy

Kap Soo Chung - Han Joon Yang - Shin Gwan Ko
Dept. of Radiotechnology, Seoul Health Junior College

Image —based three dimensional radiation treatment planning(3D RTP) has a potential of generating
superior treatment plans. Advances in computer technology and software developments quickly make
3D RTP a feasible choice for routine clinical use. However, it has become clear that an evaluation of a
3D plan is more difficult than a 2D plan.

A number of tools have been developed to facilitate the evaluation of 3D RTP both qualitatively and
quantitatively. For example, beam’s eye view(BEV) is one of the most powerful and time —saving meth-
od as a qualitative tools. Dose—volume histogram(DVH) has been proven to be one of the most valu-
able methods for a quantitative tools. But it has a limitation to evaluate several different plans for bio-
logical effects of the tissue and critical organ. Therefore, there Is a strong interest in developing quanti-
tative models which would predict the likely biological response of irradiated organs and tissues, such
as tumor control probability(TCP) and normal tissue complication probability(NTCP).

DVH and NTCP of hepatoma were evaluated for three dimensional conformal radiotherapy(3D CRT).
Also, 3D RTP was analysed as a dose optimization based on beam arrangement and beam modulation.
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Table 1. Patient’s characteristics for radiation therapy

Characteristics without hepatitis with hepatitis

Primary Tumor

hepatoma 7 3
CBD Ca. 10 0
No. of Port 2—6(4) 2(2)
Normalized Dose{(Gy) 39.6—60(50.4) 45—54(50.4)
Effective Volume
n=0.69 0.53%0.15 0.62%+0.15
n=0.32 0.36+0.14 0.54+0.17
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3D Beam Design Display
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3D Dose Calculation
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3D Dose Display and Evaluation
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Fig. 1. Relationship between Dose, NTCP and Volume
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Table 2. Relationship between NTCP and volume factor

NTCP NTCP

Volume Factor . . ) .
(without hepatitis) (with hepatitis)

n=0.32 0.096£0.097 0.587£0.233
(0.008—0.308) (0.390—0.840)

n=0.69 0.021£0.026 0.250%0.193
(0.001—-0.093) (0.030—0.540)
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