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Fig. 3. Thickness of compensating filter of every beamlets of RSO field for IMRT.
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Table 3. Normal Tissue Complication Probability Parameters

Organ n m  TDso Endpoint
Spinal cord 005 0.18 67 Gy Myelitis

Brain stem 0.16 0.4 65 Gy Necrosis
Temporal lobe 025 0.15 60 Gy Necrosis
Temporomandibular joint 007 0.0 72 Gy Limitation of joint
Parotid gland 0.70 0.18 46 Gy Xerostomia

Optic chiasm 025 0.4 65 Gy Blindness

Optic nerve 025 0.4 65 Gy Blindness
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Fig. 9. Tumor control probability of nasopharyngeal tumor
for prescribed doses for 3D conformal and IMRT plans.
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Fig. 10. Comparison of the NTCP in adjacent normal organs
for 70 Gy prescribed dose in 3D conformal and IMRT plans.
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— A bstract

Dose Planning of Forward Intensity Modulated Radiation Therapy for
Nasopharyngeal Cancer using Compensating Filters

Sung Sil Chu, Ph.D., Sang-wook Lee, M.D., Chang Ok Suh, M.D., Gwi Eon Kim, M.D.

Deptment of Radiation Oncology, College of Medicine, Yonsei University, Seoul, Korea

Pumpose : To improve the local control of patients with nasopharyngeal cancer, we have impkmented
3-D conformal radiotherapy and forward intensty moduhted radiation therapy (IMRT) to used of com-
pensating fiters. Three dimension conformal radiotherapy with intensty moduhtion i a new modality for
cancer treatments. We designed 3-D treatment planning with 3-D RTP (radiation treatment planning sys-
tem) and evaluation dose distribution with tumor control probabilty (TCP) and nommal tissue complication
probabilty (NTCP).

Materal and Methods : We have developed a treatment plan consisting four intensty modulated photon
fields that are delivered through the compensating fiters and block transmission for crtical organs. We get
a full size CT imaging including head and neck as 3 mm slices, and delineating PTV (planning target
volume) and surounding crtical organs, and reconstructed 3D imaging on the computer windows. In the
planning stage, the planner specifies the number of beams and their directions including non-coplanar,
and the prescrbed doses for the target volume and the pemmissible dose of nommal organs and the
overlap regions. We designed compensating fiter according to tissue defict and PTV volume shape also
dose weighting for each field to obtain adequate dose distribution, and shielding blocks weighting for tran-
smission. Therapeutic gains were evaluated by numerical equation of tumor control probabilty and normal
tissue complication probabilty. The TCP and NICP by DVH (dose volume histogram) were compared
wih the 3-D conformal radiotherapy and forward intensty modulated conformal radiotherapy by com-
pensator and blocks weighting. Optimization for the weight distribution was performed teration with intial
guess weight or the even weight distribution. The TCP and NTCP by DVH were compared with the 3-D
conformal radiotherapy and intenstiy modulated conformal mdiotherapy by compensator and blocks
weighting.

Results : Using a four field IMRT plan, we have customized dose distrbution to conform and delver suf
ficient dose to the PTV. In addtion, in the overlp regions between the PTV and the normal organs
(spinal cord, salivary grand, ptuitary, optic newes), the dose i kept within the tolerance of the respective
organs. We evaluated to obtain sufficient TCP value and acceptable NICP using compensating fiters.
Qualty assurance checks show acceptabk agrement between the planned and the implemented MLC
(multt leaf collimator).

Conclusijon : IMRT provides a powerful and efficient solution for complex planning problems where the
surmounding nommal tissues place severe constraints on the prescription dose. The intensty modulated
fields can be efficaciously and accurately delivered using compensating fiters.

Key Wonds : Forward intensty modulated radiation therapy, 3D conformal radiotherapy, Tumor control
probabilty, Normal tissue complication probabilty, Dose volume histogram
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