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ABSTRACT

The objectives of this study is to assess the determination of dosimetric result of
repeated CT imaging and replanning during the course of intensity modulated radiation therapy
on both target volumes and normal structure for nasopharyngeal carcinoma patients. Eight NPC
patients were treated with 33 fractions by step and shoot IMRT. All patients were locally
advanced and non metastatic (Stage II to IV). The patients had repeated CT imaging and IMRT
replanning during the course of treatment. The first IMRT plan for each patient was generated
based on the CT imaging acquired before the start of treatment. This plan was used for 1 to 20
treatment fractions. The second CT imaging was acquired after 17" fraction was delivered then
a second plan (replan) was generated and used for 21 to 33 treatment fractions. An IMRT hybrid
plan was generated for each patient by applying the beam intensity profiles and configurations of
the first IMRT plan to the second CT images of the patients. The dosimetric parameters of the

replan and hybrid plan were compared using paired t-test.



The dosimetric results of the replan and hybrid plan were determined. The average D, of
PTV,, PTV,, and PTV,, were 68.2£0.74 Gy, 67.8+1.31 Gy (p = 0.40), 59.0+0.75 Gy, 57.0+0.84
Gy (p <0.05) and 53.94+0.44 Gy, 49.6+5.13 Gy (p = 0.06) respectively. The average of mean dose
of left and right parotid gland were 37.9+10.72 Gy, 38.6+£8.56 Gy (p = 0.53) and 36.8+4.38 Gy,
36.1+2.64 Gy (p = 0.43) respectively. The average of maximum dose of the replan and hybrid
plan for the spinal cord were 45.1+£2.23 Gy and 49.6+1.29 Gy (p <0.05) respectively. The average
of maximum dose of brainstem were 60.9+5.44 Gy and 64.4+5.04 Gy (p <0.05) respectively. The
replan and hybrid plan conformity index and homogeneity index were 0.98+0.01, 0.92+0.03 and
1.3140.07, 1.48+0.07 respectively.

The IMRT replan demonstrated an increasing dose delivery to target volumes and
decreasing dose to normal structures. Further clinical outcome studies concerning the staging
classification should help to identify predictive factors that contribute to the advantage of

repeated CT imaging and replanning method.



