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ABSTRACT 

BACKGROUND  

Radiotherapy alone was long the standard nonsurgical therapy for locally advanced disease. A recent meta-analysis of randomised 

trial testing modified fractionation schemes against conventional once-daily fractionation demonstrated that hyperfractionation 

was the most effective strategy, leading to an 8% absolute improvement in 5-year survival. Split-course technique has been used in 

head and neck cancer patients as an alternative to conventional fractionation. Current evidence shows that split-course 

radiotherapy is radiobiologically sound and produces similar results as conventional radiotherapy with less number of fractions 

and increased patient compliance. In our study, we would like to present the results of split-course radiotherapy in advanced head 

and neck cancer. 

Aims and Objectives- To evaluate split-course accelerated hyperfractionated radiotherapy in aspects of Local Tumour Control and 

early and Late Radiation Toxicity. 

 

MATERIALS AND METHODS  

50 patients with squamous cell carcinoma of oral cavity, anterior 2/3rd of tongue, Alveolus, Lip in stage III and IV have been treated 

in SGPT Cancer Hospital, MGM Medical College, Indore from Feb. 2013 to Feb. 2014. There were 18 patients with stage III and 32 

patients with stage IV, all the patients were treated by radiation therapy alone. Using the technique of opposed parallel fields and 

split-course accelerated hyper-fractionation with similar dose per fraction and reduced boost volume during the second part of 

treatment schedule. The total dose was 64 Gy. The median follow-up period was 16 months. 

 

RESULTS  

Grade III and IV acute toxicity was observed in 32% and 16% of the patients. At one and half years, complete response and partial 

response were 56% and 36% respectively and 8% patients with no response. 

 

CONCLUSION  

Patients unable to tolerate continuous-course definite (Chemo) Radiotherapy, split-course accelerated hyperfractionated 

radiotherapy is safe, well tolerated and effective method of achieving durable locoregional disease control. 
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BACKGROUND  

Worldwide, approximately 600,000 patients are afflicted with 

squamous cell head and neck cancer. Nearly 60% population 

present with locally advanced but non-metastatic disease.[1] 

Radiotherapy alone was long the standard nonsurgical 

therapy for locally advanced disease. Newer strategies of 

hyperfractionation and accelerated fractionation lead to 7%  
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to 10% improvement in locoregional control compared to 

once-daily treatment schemes.[2,3,4,5,6] A recent meta-analysis 

of randomised trial testing modified fractionation schemes 

against conventional once-daily fractionation demonstrated 

that hyperfractionation was the most effective strategy, 

leading to an 8% absolute improvement in 5-year 

survival.[7,8,9,10] 

Split-course radiotherapy is basically used in advanced 

cancer to differentiate between well responding tumours 

from poorly responding tumours in various regimen and 

intervals.[11,12,13] Previous studies the in past had tried split-

course radiotherapy in lung cancer patients to differentiate 

between well responding tumours from poorly responding 

tumours.[12,13] Subsequently, split-course technique has been 

used in head and neck cancer patients as an alternative to 

conventional fractionation. Current evidence shows that split-

course radiotherapy is radiobiologically sound and produces 

similar results as conventional radiotherapy with less 
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number of fractions and increased patient 

compliance.[14,15,16,17,18,19] Here we would like to present our 

result of split-course radiotherapy in advanced head and neck 

cancer. 

 

MATERIALS AND METHODS  

From Feb. 2013 to Feb. 2014, 50 patients with advanced head 

and neck carcinoma at SGPT Cancer Hospital and MGM 

Medical College, Indore were treated with Radiotherapy by 

using the parallel opposed field technique with dose of 1.6 Gy 

per fraction, two fractions per day with minimum of 6-hour 

interval between fraction for duration of 12 days, 5 days a 

week, to a total dose of 38.4 Gy in 2.5 weeks. This was 

followed by a rest period of 14 days. Subsequently, treatment 

was resumed to deliver 1.6 Gy twice daily to a reduced boost 

volume encompassing the primary tumour and clinically 

positive nodes for additional dose of 28.8 Gy in 9 treatment 

days. The total dose to primary tumour and the positive 

nodes was 67.2 Gy in 42 fractions over 6 weeks. The 

prophylactic anterior lower neck field received total dose up 

to 50 Gy only.[20] 

 

Mean Age (Years) 45 Years 

Male/ Female 24 (48%)/26 (52%) 

Urban/Rural 22(44%)/28(56%) 

Table 1. Patient’s Characteristics 

 

 

Symptoms Number of Patients (Percent) 

Pain 46 (92%) 

Ulcer 42 (84%) 

Swelling 42 (84%) 

Excessive salivation 06 (12%) 

Trismus 

Fistula 

10 (20%) 

10 (20%) 

Table 2. Symptoms at Presentation 

 

 

No. Age Group Male Female Total % 

1 31-40 6 0 6 12 

2 41-50 10 10 20 40 

3 51-60 8 14 22 44 

4 61-70 0 2 02 04 

Total  24 26 50 100 

Table 3. Age Distribution 

 

 

 Buccal Mucosa Tongue Alveolus Lower-lip 

Stage     

III 

IV 

12 

10 

4 

4 

2 

12 

0 

6 

Total 22 8 14 6 

Table 4. Staging & Location of Tumour 

 

Types Number of Patients (Percent) 

Ulceroproliferative 34(68%) 

Infiltrative 16(32%) 

Table 5. Clinical Appearance of Growth 

 

 

Types* Number of Patients (Percent) 
Well differentiated 12 (24%) 

Moderately differentiated 20 (40%) 
Poorly differentiated 02 (04%) 

Unclassified Squamous cell 
carcinoma 

16 (32%) 

Table 6. Histopathological Appearance of Growth 

*American Joint Committee on Cancer 

 

RESULTS  

The study was limited to subsets of patients with squamous 

cell carcinoma of buccal mucosa, alveolus, tongue and lip, 

treated with twice daily dose from Feb. 2013 up to Dec. 2013. 

Table 1 shows the distribution of lesions in these four groups 

of patients. The local control rate was comparable with the 

other study done with the same protocol by different authors. 

The results are shown in the table 5. 

All the patients developed confluent mucositis during the 

radiation course, with the peak seen at the end of second and 

third week of radiotherapy, which required hospitalisation of 

patients for supportive care i.e. IV fluid, multivitamin, 

analgesic, antibiotic and local application of soothing gel, etc. 

After second and third week, there was continuous decrease 

in patients except fourth and fifth week where there was 

slight increase in the occurrence of mucositis patients. Grade 

III dysphagia was seen in 5th and 6th week after initiation of 

radiotherapy course. Tolerance of second part was better 

than the first one, mainly because of the partial healing of 

mucositis during the gap period. 

For advanced Head and Neck T3 and T4 lesions, the local 

and regional control is extremely poor with 3-year disease-

free survival of approximately 25% to 30% and these lesions 

are currently managed in most centres by combined surgery 

and radiation therapy with or without chemotherapy. Many 

strategies and radiation technique with different outcomes 

are predicted with a hope to improve survival for advanced 

tumour. These are hyperbaric oxygen, hypoxic cell 

sensitisers, high and low linear energy transfer, particulate 

radiation i.e. proton, neutron, hyperthermia and various 

radiation fractionation including split-course radiation, most 

of which are in developmental phase. 

 

Sites 
No. of 
Cases 

Complete 
Response 

n (%) 

Partial 
Response 

n (%) 

No 
Response 

n (%) 
Buccal 

mucosa 
22 

16 
(72.72%) 

6 
(27.27%) 

0 
(0%) 

Gingio-
alveolus 

14 
08 

(57.14%) 
6 

(42.85%) 
0 

(0%) 

Oral tongue 08 
02 

(25%) 
04 

(50%) 
02 

(25%) 

Lip 06 
02 

(33.33%) 
02 

(33.33%) 
02 

(33.33%) 

Number 
(percent) 

50 
28 

(56%) 
18 

(36%) 
04 

(08%) 
Table 7. Subsite Analysis of Response* 

 

* Response evaluation by RECIST Criteria 

Pearson chi-square = 14.705, DF = 6; The two tailed P value 

=0.0227 (Statistically significant). 
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Figure I. Bar Diagram 

 

 
 

Figure II. Line Diagram of Subsets Analysis of Responses to 

Treatment Overall Responses to Treatment 

 

Grade* No. of Patients % 
I 06 12% 
II 20 40% 
III 16 32% 
IV 08 16% 

Table 8. Occurrence of Mucositis 
 

 
 

Figure 3. Line Diagram of Occurrence of Mucositis 

 

Grade I 14 
Grade II A 10 
Grade II B 22 
Grade III 04 
Grade IV 00 

Table 9. Occurrence of Skin Reaction 

 
 

Figure 4. Line Diagram of Occurrence of Skin Reaction 

 

Patients followed for 16 months, every 1–2 months 

during the first 6 months after completion of treatment, every 

2–3 months in the next 6 months, every 3–4 months during 

second year. The visit 3 months after treatment is particularly 

important because at this time, the baseline result of 

treatment should be established. Besides detailed clinical 

assessment, a baseline imaging study is also advisable for all 

patients. 

Each follow-up visit included careful history, detailed 

systemic and site-specific examination, CBC, RFT, LFT, and 

ultrasonography of neck. CECT neck was done in every 

patient in 1st visit, subsequently CECT Neck was done only in 

symptomatic patients along with abovementioned 

investigation. 

 

DISCUSSION  

This study presents the outcome of 50 high risk advanced 

stage III & IV head and neck cancer cases treated in our 

institute with split-course hyperfractionated external 

radiotherapy. Recovery of normal tissue noted during the 

resting period between two courses. Various types of 

fractionated regimens varying from hypofractionated to 

accelerated hyperfractionation and continuous accelerated 

hyperfractionation have been tried in clinical practice. 

Thames et al (1983) reviewed the rationale behind the 

accelerated fractionation and discussed the result of some 

multiple-dose fraction in the form of accelerated and 

hyperfractionation.[21] 

The two-week resting period after 38.4 Gy is necessary 

due to the maximal radiation reactions that can be tolerated 

by most patients and has not been found to be detrimental in 

tumour control in spite of probable tumour cell repopulation 

occurring during that period. Instead, the ability of the 

normal mucous membrane to regenerate rapidly after 

radiation damage during this rest period enables the 

completion of the remaining split-course radiation therapy, 

usually without further difficulty. 

The per-fraction dose of 1.6 Gy chosen in the present 

study is more than 1.25 Gy (the likely upper limit of dose per 

fraction of a properly hyperfractionated regimen) and less 

than 1.8 Gy, the lower limit of conventional dose per fraction 

(Klither H.R.) 

A 6-hour interval between fractions on each day, as the 

interval is too short, the maximum repair of sublethal damage 

in normal tissue would not occur and as a result some of the 

benefits would be lost. This would be particularly important 

for late damage as a greater amount of recoverable injury 

occurs in late reacting tissue. In some clinical studies, 
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accelerated fractionation has shown an increase in early and 

late radiation damage, their interval has been between 2 to 4 

hours.[22] Majority of patients tolerated the radiation with 

grade II Mucositis 40% (20/50) and grade III Mucositis 32% 

(16/50) while grade IV Mucositis was seen in 16% (8/50) 

and this Mucositis was seen on the 10th day of the first phase 

and gets subsided rapidly during the two-week interval 

period and this again reaches to maximum at the completion 

of second phase, with severe pain/dysphagia, and patients 

required hospitalisation and supportive care. This mucositis 

subsided after 4-5 weeks of completion of radiation. Our 

acute mucositis results are comparable to Fu KK et al[23] 

results which showed grade I mucositis in 16%, grade II 

mucositis in 24% and grade III mucositis in 58% of patients, 

grade IV mucositis was not observed in any patients. 

Similarly, early skin reaction with grade I seen in 63% of the 

patients, grade II skin reaction in 24%, grade III skin reaction 

in 3% and no grade IV skin reaction seen in any patient. Our 

skin reaction results show none of the patients having any 

severe early or late radiation skin reaction, majority of the 

patients had early desquamation 44%(22/50), 20%(10/50) 

had dry desquamation, 8%(04/50) had grade IV skin reaction 

and grade I skin reaction(erythema) was seen in 

28%(14/50). 

Our complete local control rate was 56%(28/50) and 

complete nodal response rate was 52%(26/50) which were 

comparable with CC Wang et al study with the same 

treatment protocol with complete local rate for advanced T3 

and T4 lesion 57%, complete nodal response of 59% 

respectively. While our partial local control rate was 36% 

(18/50) and partial response rate was 40% (20/50) in 

patients.[24] 

In our study, better tumour control was seen for 

Carcinoma Buccal Mucosa in 72.72% (16/22) patients 

followed by Gingivo-alveolar Carcinoma in 57.14% (8/14) 

patients. While one of each of Ca tongue and lower lip showed 

complete response rate of 4% and 3% respectively. And this 

may be because of presentation of these cancers in far 

advanced stages with poor risk factors. 

All of the patients were of poor risk factors with advanced 

T3 64% (32/50) and stage T4 36% (18/50). Even though the 

results are good as compared to conventional therapy for 

stage III and IV cancer of Oral Cavity and Oropharynx which 

ranged from 39% and 51% respectively (Table 5 and 9, Page 

No. 149 Willam T. Moss Radiation Oncology Rationale, 

Technique result). 

 

CONCLUSION  

Split-course accelerated hyperfractionated radiotherapy has 

a better outcome in terms of complete local control rate [56% 

(28/50)] and complete nodal response rate [52%(26/50)] as 

compared to conventional therapy for stage III and IV head 

and neck cancer. It is also tolerated well with low incidence of 

grade III (32%) and IV (16%) mucositis. 
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