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typical initial beam arrangements are 4 non-coplanar beams (anterior; right
superior-anterior oblique; left superior-anterior oblique; and anterior-inferior
oblique). From Oct. 2000 till Nov. 2004, 74 NPC patients were treated by
this technique. 50 patients (67.6%) received cisplatin-based chemotherapy
concomitantly and 24 patients (32.4%) were treated by radiotherapy alone.
The male and female ratio was 59 (79.7%) and 15 (20.3%), and the median
age was 49 (20-75) years. The median follow-up period was 23 (5-54)
months. On 10 patients, rival plans using IMRT technique under RTOG
guideline were generated and comparisons of the dosimetric parameters
(TCP, NTCP) were performed.

Results: There were 2 patients with local failures, who were successfully
salvaged with re-irradiation. Regional failures developed in 7 patients,
and distant metastases in 11 patients. The 4-year loco-regional relapse-
free survival (LRFS), distant metastasis-free survival (DMFS), disease-
free survival (DFS) and overall survival (OS) rates were 80.7%, 82.2%,
70.4%, and 76.8%, respectively. Multivariate analyses on prognostic
factors revealed that younger age (p = 0.03) and good performance status
(ECOG 0,1, p=0.04) were significantly favorable with respect to OS, and
concurrent chemotherapy was marginally significant with respect to DFS
(p=0.05) and LRFS (p= 0.05). The dose coverage in all target volumes and
the normal organs were not significantly different between SMC technique
and IMRT, however, the mean time of treatment delivery was much shorter
with SMC technique than with IMRT (20 vs 50 min).

Conclusions: We could achieve improved clinical outcomes compared with
historic data by high dose radiation using SMC technique. SMC technique
seems to be very effective, time-saving, and enables adjustment based on
tumor shrinkage.
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Preliminary results of phase | and Il study of "simultaneous
modulated accelerated radiation therapy” (SMART) for non-
disseminated nasopharyngeal carcinoma

S. Lee, G. Back, B. Yi, E. Choi, 8. Ahn, S. Shin, J. Kim. Asan Medical
Center, University of Ulsan College o, Radiation Oncology, Seoul, Korea

Purpose: To introduce our preliminary results with intensity-modulated
radiotherapy (IMRT) using SMART (Simultaneous Modulated Accelerated
Radiation Therapy) boost technique in the treatment of nasopharyngeal
carcinoma. The end points of this study were compliance, acute toxicity,
initial tumor response, clinical feasibility, and dose statistics of this protocol.
Methods and Materials: Twenty patients who underwent IMRT for
nondisseminated nasopharyngeal carcinoma at the Asan Medical Center
between September 2001 and December 2003 were evaluate by
prospective analysis. According to the 1997 American Joint Committee
on Cancer staging classification, 1 had Stage Il, 11 had Stage I,
and 8 had Stage IV disease. The IMRT plans were designed to be
delivered as a SMART using the “step and shoot” technique with a MLC
(multileaf collimator). Daily fractions of 2.4 Gy and 2 Gy were prescribed
and delivered to the GTV and CTV including clinically negative neck
node, respectively. The prescribed dose was 72 Gy to the gross tumor
volume (GTV), 60 Gy to the clinical target volume (CTV) and metastatic
nodal station, and 46 Gy to the clinically negative neck. This fractionation
schedule was completed in 6 weeks with 5 daily fractions weekly. All
patients also received weekly cisplatin during radiotherapy. Acute and late
normal tissue effects were graded according to the Radiation Therapy
Oncology Group (RTOG) radiation morbidity scoring criteria, subjective
salivary function, weight loss, feeding gastrostomy, admission and the
need for treatment split. Initial tumor response was assessed by physical
examinations including nasopharyngoscopy and FDG-PET scan.
Results: Median follow-up period was 27 months (ranging from 15 to
44 months). All but one patient completed the treatment without any
interruption. This patient interrupted 2 weeks due to severe pharyngitis
and malnutrition. Five patients (25%) had RTOG Grade 3 mucositis while
9 patients (45%) had Grade 3 pharyngitis. Seven of 20 patients (35%) had
weight loss greater than 10% of their pretreatment weight. Eleven patients
(55%) required intravenous fluids, tube feeding or both. There were no
Grade 3 or 4 xerostomia and all patients had experienced improvement of
salivary gland function. All patients showed complete response and loco-
regional control rate was 100%. Two patients were found to have multiple
bone metastases at 3 months follow-up and multiple liver metastases at
10 months follow-up, respectively. To date, there have been one nodal and
one local recurrence in the complete responders.

Conclusion: “Simultaneous Modulated Accelerated Radiation Therapy”
(SMART) boost intensity-modulated radiotherapy technique allows parotid
sparing as evidenced both clinically and by dosimetry. It may also be
biologically more effective. Initial tumor response and loco-regional control
was promising. It is clinically feasible. A larger population of patients and a
long-term follow-up are needed to evaluate ultimate tumor control and late
toxicity.
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Hypothyroidism after radiotherapy for nasopharyngeal cancer
patients

Y. Wu1, L. Chenz, J. Changz, C. Lingz, C. Liao®. "National Cheng Kung
University Hospital, Radiation Oncology, Tainan, Taiwan; 2Chang Gung

Memorial Hospital, Radiation Oncology, Taoyuan, Taiwan; °Chang Gung
Memorial Hospital, ENT, Taoyuan, Taiwan

Purpose: To determine the incidence of post-treatment hypothyroidism
in nasopharyngeal carcinoma (NPC) patients after radical treatment,
and to investigate the possible factors that could predict the onset of
hypothyroidism.

Material and methods: From December 1983 to April 2003, 408 NPC
patients received regular annual thyroid hormone prospectively after radical
treatment. There were 286 males and 122 females. The median age was
47.3 years. Thyroid function was prospectively evaluated by measuring
thyroid stimulating hormone (TSH) and serum free thyroxine(FT4). Low
level of FT4 is classified as clinical hypothyroidism. The studied risk factors
included age, gender, tumor extent, treatment modality, radiation dose, neck
boost, re-irradiation, and chemotherapy.

Result: With a median follow-up of 4.3 years (range, 0.54-19.7 years), the
incidence of low FT4 at 3 year is 4.9%, 5 year 9.0% and 10 year 18.8%.
Hypothyroidism was more common in younger age (<30 years)(P = 0.007),
female gender (P=0.041), and those treated with conformal therapy
(3D) technique(P=0.041). T and N stage, chemotherapy, re-irradiation
and neck electron boost did not affect the hypothyroidism. Younger age
and conformal therapy are significant factor that determined the clinical
hypothyroidism. Patients with elevated TSH will develop low FT4 at median
1 year later.

Conclusion: There are 20% of NPC patients will experience clinical
hypothyroidism at 10 years after treatment. Younger age and conformal
therapy will increase the risk of hypothyroidism. Regular thyroid hormone
follow-up was suggested for these patients.

1008 POSTER

Brain necrosis in nasopharyngeal cancer patients — prospective
study with MRI

l. Yeh!, JT. Changz, C. Lin®. " National Cheng Kong University,
Department of Radiation Oncology, Tainan, Taiwan; 2Chang Gung
Memorial Hospital, Department of Radiation Oncology, Taoyuna, Taiwan

Introduction: To evaluate the incidence of brain necrosis (BN) after radical
treatment in nasopharyngeal cancer (NPC) patients with prospective
magnetic resonance image study.

Material & methods: There were 452 NPC patients completed radical
treatment and received annual MRI following after radical treatment in
Chang Gung Memorial Hospital from 1995/1/1 to 2000/12/1. One hundred
and forty five patients received conventional bil-opposing treatment (COT)
for 68-72 Gy with 1.8—-2 Gy per fraction and 5 fractions per week. Seventy
six patients received concomitant boost radiotherapy (CBT) for 72.3 Gy
with twice daily radiotherapy at the last of two weeks. Twenty nine
patients received twice daily radiotherapy (BID) for 81.6 Gy with 1.2 Gy
per fraction and two fractions per day. Two hundred and two patients
received 3D conformal radiotherapy boost (3DCRT) after 46-46.8 Gy of bil-
opposing treatment to total 72-76 Gy with 1.8-2.0 Gy per fraction and five
fractions per day. Seventy seven patients received brachytherapy boost.
One hundred and twenty four patients received induction chemotherapy
as part of treatment. All the patients received MRI as initial staging and
radiotherapy treatment targeting reference. MRI was done 3 months after
radical radiotherapy then annually at least 5 years after radical radiotherapy.
The brain necrosis was defined as T2 image change or necrosis change
in brain tissue in the following up MRI.

Result: The overall incidence of BN in NPC patients was 11.2% in 3 year
and 25.1% in 5 year. The elder patients have more chance to have BN
than younger patients (34.3% vs. 17.3% in 5 year). Advanced overall stage,
advanced T stage, more external radiotherapy dose and re-irradiation have
more BN risk. The BN incidence in COT, CBT, BID and 3DCRT was
20.8%, 50.4%, 39.4% and 5.3% respectively in 5 year. T stage, external
radiotherapy dose, age, re-irradiation and treatment technique do impact
to BN after multi-variant analysis.

Conclusion: The incidence of BN in not low in conventional opposing
radiotherapy technique in radical NPC treatment. The use of 3DCRT
technique will decrease significantly decreased but CBT or BID will increase
the brain necrosis incidence.



