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ABSTRACT 

The optimal fractionation schedule for radiotherapy of head and neck cancer 

has been controversial. The objective of this randomized trial was to test the 

efficacy of hyperfractionation vs. standard fractionation. 

Patients with squamous cell carcinoma of head and neck organs were randomly 

assigned to receive radiotherapy delivered with A) standard fractionation at 2 

Gy/fraction/day, 5 days/week, to 65-70 Gy/7 weeks; B) hyperfractionation at 1.2 

Gy/fraction, twice daily, 5 days/week to 75 - 80 Gy/7 weeks. All patients but one 

completed the treatment. The median follow-up was 24 months for all patients. 

Patients treated with hyperfractionation had significantly better local-regional 

control (p<0.005) than those treated with standard fractionation. Although acute 

morbidity was somewhat higher in the hyperfractionated radiotherapy group, late 

disturbing effect was much lower in this group. 

In conclusion, hyperfractionation is more efficacious than standard fractio­

nation for locally advanced head and neck cancer. Acute but not late effects are 

also increased. 
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INTRODUCTION 

Carcinomas of the mucous membranes in the head and 
neck often present with various signs and symptoms 
depending on the location of the primary site and the stage 
of cancer at presentation. Radiation oncologists, surgeons, 
and medical oncologists all are involved in the management 
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of patients with head and neck cancer. The aim would be 
curing the patient while maintaining as much function of 
the involved organs as possible. If surgery and radiation 
therapy can offer similar cure rates, the cosmetic and 
functional outcome of the different treatment modalities 
influence the approach chosen. Radiation therapy is usually 
well tolerated and is a lesser physiologic insult than the 
alternatives of surgery or chemotherapy. Radiation therapy 
is also important in the treatment of the patient with head 
and neck cancer because most head and neck cancers are 
radiosensitive. I 
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rate with radiation. Exophytic and well-oxygenated 
tumors are more radiosensitive than infiltrating and 
hypoxic ones. 

For tumors considered to be unresectable, the treat­
ment has traditionally been conventionally fractionated 
radiation therapy up to total doses of 60-75 Gy administered 
in 6-8 weeks and resulting in 2-year survival rates of less 
than 30%. 2,3 

However, nowadays, the schedules for administering 
the treatments and even the way the treatments are 
administered have changed. 

Hyperfractionation is a different approach designed to 
maximize biologic effect and minimize negative adverse 
effects. This treatment regimen is derived from a better 
understanding of the cell cycle and the response of tumor 
cells to radiation therapy. 

Based on this response, the department of radiation 
oncology initiated a prospective trial. The purpose of this 
study was to test the hypothesis that hyperfractionated 
radiotherapy will lead to better local control and prolon­
gation of overall survival of patients with head and neck 
cancer than those who are being treated with conventional 
radiotherapy. 

PATIENTS AND METHODS 

One hundred patients with squamous cell carcinoma of 

the head and neck admitted to the Radiation Oncology 

Department of Shiraz University of Medical Sciences 

between March 1996 and February 1998 were chosen. 

The median age of 75 male and 25 female patients was 

52 years (range 21 -80). 

All patients had physical examination, panendoscopy 

and CT scanning of the primary tumor site and the neck, 

and were staged according to the guidelines of the TNM 

classification, 

Patients had either locoregionally advanced carcinoma 

of the head and neck organs without distant metastases 

and were staged unresectable by head and neck surgeons 

or had refused operation if their tumor had been resectable 

and advised for operation. Therapy was given with 

curative intent. Before study entry, patients were 

evaluated by an interdisciplinary team of head and neck 

surgeons and radiation oncologists. In all patients, tumor 

biopsy had been performed and histologically squamous 

cell carcinoma had been proved. Patients had not received 

prior chemo-and/or radiation therapy. Performance status 

was 70 or higher in Kamofsky scale. Baseline laboratory 

requirements included a WBC count greater than 3,500 

cells/mL, with an absolute neutrophil count greater than 
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1,500 cells/mL, and a platelet count greater than 100,000 

cells/mL. Staging procedures included computed tomogr­

aphy (CT) and/or magnetic resonance imaging (MRI) of 

the head and neck region, ultrasound of the neck, chest X­

ray, abdominal ultrasound, and bone scan. 

The patients were assigned into two groups. Fifty 
patients (every other coming patient) were categorized in 
group A. They got 180-200 cGy radiation once a day and 
five fractions per week, up to a total radiation dose of 65-
70 Gy. This dose was given to all sites of tumor and 
clinically involved lymph nodes (LN), including the 
whole regional lymphatic drainage. If the lymph nodes 
were not involved they received 50 Gy. The other 50 
patients, who were balanced with patients in group A as 
much as possible and as far as location and stage of the 
disease was concerned, were gathered in group B. These 
patients got radiation twice dai ly. The time interval 
between the two daily fractions had to be 6 hours at 
minimum. The total dose to the tumor region and LN at 
risk was 60 Gy and to all sites of clinically proven tumor 
75-80 Gy in 7-8 weeks. The total dose to the spinal cord 
should not exceed 46 Gy in both groups. Radiotherapy 
was delivered with C060

. 

The planning goal was to provide adequate coverage 
of the primary target and involved LN, while sparing as 
much volume as possible of the sUITounding normal 
tissues. 

RESULTS 

Seventy-five men (38 in group A and 37 in group B) 

and twenty-five women (12 in group A and 13 in group B) 

were entered into the study. The sites and stage of tumors 

have been shown in Table I. 

T3 and T4 lesions were found in about 75% of the 

patients and 90% of these cases had nodal disease as well. 

Only 10 cases out of those who had T 1 and T 2 lesions had 

clinical nodal involvement. 

The acute morbidity during radiotherapy included 

severe (confluent) mucositis in 22%, moderate (spotted) 

mucositis in 56% and mucosal redness in 22% of group A 

patients. Meanwhile morbidity in group B patients 

included 54% confluent mucositis, 30% spotted mucositis 

and 12% mucosal redness. There was no treatment related 

motiality in each group (Table H). 

Late treatment related morbidity included dental caries 

in 34%, loss of taste in 64% and xerostomia in 66% of 

group A patients. These figures for group B patients were 

12%,22% and 34% consecutively (Table III). 

The two treatment groups were balanced as much as 

possible for site and TNM stage. At the time of writing of 












