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Abstract

Background: Concomitant Chemoradiotherapy (CRT) is standard approach for treating locally advanced head and neck squamous 
cell carcinoma (HNSCC). Altered fractionation such as hyperfractionated radiotherapy (HF) has also shown similar survival benefits 
as compared to conventional CRT. To determine whether addition of concomitant chemotherapy to hyperfractionated radiotherapy 
further improves outcome in HNSCC patients treated with modern volumetric arc modulated radiotherapy (VMAT). 

Methods: From January 2018 to March 2019, thirty four patients with stage III-IV HNSCC (excluding oral cavity, nasopharynx and 
paranasal sinus) were randomly assigned to hyperfractionated HFCRT (VMAT) with concomitant chemotherapy arm with radiation 
dose 81.6Gy/68 fractions,1.2Gy/fraction, twice daily, 5days/week or Conventional CRT (VMAT) arm with radiation dose 70GY/35 
fractions, 2Gy/fraction, once daily, 5days/week, seventeen patients in each arm. Concurrent cisplatin 40mg/m2/week was given in 
both arm from first week. Overall survival (OS), Disease free survival (DFS) and toxicities were assessed.

Results: The cisplatin full dose was received by 94.1% and 82.4% patients in HFCRT (VMAT) and CRT (VMAT) arm respectively. High 
grade (3-4) acute skin and mucosal were higher in HFCRT (VMAT) arm (47.1%) in comparison to CRT (VMAT) arm (17.6%) with 
no statistical significance (p = 0.067). Late toxicity was similar in both arms. The OS was better in HFCRT (VMAT) arm with median 
overall survival-17 months as compared to CRT (VMAT) arm with median overall survival -12 months, however, difference did not 
reach significance (log-rank test, p = 0.341), with similar trend in DFS.

Conclusion: Hyperfractionated HFCRT (VMAT) with concomitant chemotherapy showed an encouraging trend for OS and DFS with 
acceptable toxicity profile. A larger study with longer follow up needed to elucidate possible superiority of HFCRT over CRT.
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therapy; Head and Neck Cancer; Squamous Cell Carcinoma

Citation: Vandana S Kushwaha. “Comparison of Hyperfractionated Radiotherapy with Concomitant Chemotherapy and Conventional Chemoradiotherapy 
in Locally Advanced Head and Neck Cancer Treated with Volumetric Modulated Arc Technique (VMAT)". Acta Scientific Cancer Biology 5.5 (2021): 02-11.



Introduction
Head and neck squamous cell carcinoma (HNSCC) is among the 

common five leading cancers in India, accounting for 35.1% of all 
cancer in males and 8.9% in females according to report from Na-
tional Cancer Registry Programme (2012-2016) [1]. The majority 
of the patients were diagnosed at the locally advanced stages with 
poor 5-year survival rate (40%) with all modalities of treatment 
[2]. Numerous studies have been done to improve locoregional con-
trol and survival in patients with HNSCC, by adding chemotherapy 
or targeted agents to radiation or altering fractionation size of ra-
diation. Combined concomitant chemoradiation (CRT) has shown 
significantly improved overall survival (absolute benefit 6.5% at 5 
years) than radiation alone and become the standard of care in pa-
tients with locally advanced HNSCC [3]. Altered fractionation such 
as hyperfractionated radiotherapy (HFRT) have also shown similar 
benefits (absolute difference at 5 years of 8·1%) over conventional 
fractionation [4].

Addition of concurrent chemotherapy to hyperfractionated ra-
diotherapy (HFCRT) whether feasible with acceptable toxicity or 
have any benefit over hyperfractionated radiation (HFRT) alone, 
have been investigated in numerous studies [5-7]. A recent meta-
analysis comparing hyperfractionated radiotherapy (HFRT) alone 
to hyperfractionated radiotherapy with concurrent chemotherapy 
(HFCRT) have shown significant improvement in overall survival 
and locoregional recurrence without significant increase in high-
grade toxicities [8]. However, variable chemotherapy scheduling 
and dosing with different radiation dose in the meta-analysis was 
used, so the most effective combination of chemotherapy and ra-
diotherapy has yet to be defined.

Although chemoradiation (CRT) or hyperfractionated radio-
therapy (HFRT) has shown improved efficacy but at the expense 
of higher rates of treatment related toxicity as compared to con-
ventional fractionated radiotherapy alone. Both the treatment 
regimens are associated with increased risk of severe acute skin 
and mucosal reactions [9]. Even late reactions such as xerostomia 
and swallowing dysfunction are also major problems with these 
regimens using conventional radiation techniques [10]. With the 
advances in Linear accelerator and the advent of Intensity modula-
tion radiation technique (IMRT), escalated dose can be delivered 
to target volume while reducing the dose to surrounding normal 
tissue and sparing Organs at risk (OAR), thereby causing less treat-
ment related toxicity and higher therapeutic index [11]. As a fur-

ther evolution, new technique Volumetric modulated arc therapy 
(VMAT) has been introduced which enables delivery of IMRT like 
dose distributions from a continuous rotation of the gantry. VMAT 
can achieve highly conformal dose distributions with improved tar-
get volume coverage and sparing of normal tissues and decreases 
treatment delivery time compared to conventional IMRT. To date, 
limited studies reported the clinical experience of treatment of 
HNSCC with VMAT and they showed improved treatment outcome 
with good toxicity profile [12,13].

In designing this study authors hoped to maintain high rates of 
local control and survival while reducing toxicity by incorporating 
modern intensity modulation technique VMAT for delivering radia-
tion. The purpose of the study is to determine whether addition 
of concomitant chemotherapy to hyperfractionated radiotherapy 
further improves outcome as compared to conventional chemora-
diation. The current study is the only report in the medical litera-
ture to our knowledge that has compared hyperfractionated radio-
therapy with concomitant chemotherapy (HFCRT) to conventional 
chemoradiotherapy (CRT) using VMAT in locally advanced HNSCC.

Methods
We conducted a prospective randomized study from January 

2018 to March 2019 in histologically proven head and neck squa-
mous cell carcinoma assigned to receive chemoradiation in our in-
stitute. The study was approved by the Vydehi Institutional Ethics 
Committee and all patients provided written informed consent for 
their participation in the study.

Eligibility

Patient inclusion criteria were unresectable HNSCC, stage III 
- IVB, age group of 18 - 65 years, Eastern Co-operative Oncology 
Group (ECOG) performance status grade 0-2, Haemoglobin level > 
10 mg/dl, Total Leukocyte count (TLC) > 4000/mm3, platelet count 
> 100000/mm3, adequate serum creatinine 0.6 - 1.5 mg/dl and 
normal electrocardiogram (ECG). Exclusion criteria were carcino-
ma of oral cavity, nasopharynx, nasal cavity and paranasal sinuses 
and prior history of cancer, or synchronous malignancy. Patients 
were clinically evaluated, and Staging was done as per AJCC cancer 
staging system 8th edition 2017 [4]. Radiological assessment was 
done in each patient with contrast enhance computed tomography 
(CECT) of Head and Neck region, and chest X-ray posteroanterior 
(PA) view.
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Treatment details

Patients enrolled in the study were randomized into two treat-
ment arms- ARM1 and ARM2 by computer generated random table 
number (Figure 1).

•	 ARM1: HFCRT (VMAT)-Patients were given hyperfraction-
ated radiotherapy total dose of 81.6Gy/68fr over 7 weeks 
(1.2 Gy/fraction, twice daily (6 hours gap), 5 days/week) to 
gross primary and nodal disease with concurrent cisplatin 
40 mg/m2 per week.

•	 ARM2: CRT (VMAT)- Patients were given conventional ra-
diotherapy total dose of 70 Gy in 35 fractions over 7 weeks 
(2 Gy/fraction, 5 days in a week) to gross primary and nodal 
disease along with concurrent cisplatin 40 mg/m2 per week. 

Figure 1: Flow chart of study design.

Immobilization was done via 5 fixation point thermoplastic 
mask to ensure minimal motion during simulation and treatment. 
Planning CT of section thickness 2.5 mm. were acquired from ver-
tex to T4 vertebrae. Diagnostic contrast enhanced CT was coregis-
tered with planning CT for contouring. General definitions of gross 
tumor volume (GTV), clinical target volume (CTV), and planning 
target volume (PTV) were followed according to International Com-
mission on Radiation Units and Measurements guidelines ICRU 83. 
Hyperfractionated VMAT RT with targets of PTV 1, PTV 2 and PTV 
3, being prescribed with 81.6 Gy (1.2Gy/Fr), 69.6 Gy (1.2Gy/Fr) 
and 60 Gy (1.2Gy/Fr), twice daily (6 hours gap),respectively and 
Conventional VMAT RT with targets of PTV 1, PTV 2 and PTV 3, be-
ing prescribed with 70 Gy (at 2Gy/Fr), 60 Gy (at 2Gy/Fr) and 50 Gy 
(at 2Gy/Fr), respectively. Treatment was delivered via sequential 
boost. 

All VMAT plans were optimized on the Eclipse Treatment Plan-
ning System version 11 in its RapidArc form. VMAT double arc 
plans using complementary coplanar arcs of 360o (one counter-
clockwise from 179o to 181o, one clockwise from 181o to 179o) 
were done. Progressive Resolution Optimization (PRO) algorithm 
was used for inverse planning and dose was calculated using AAA.

Plan objectives were: 95% of prescribed dose to cover 95% of 
PTV (V95% > 95%) and near to maximum dose to high risk PTV (D2%) 
below 105% of prescribed dose. Plans were optimized according to 
requirements for target volume coverage and dose limits for Organ 
at risk (OAR). International Commission on Radiation Units and 
Measurements guidelines (ICRU 83 report) were applied. 
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Study assessment

Response to treatment was assessed after 3 months of treat-
ment completion in both the arms. Response evaluation was done 
by clinical assessment with imaging and biopsy or cytology was 
done when required. RECIST (Response Evaluation Criteria In Solid 
Tumours) version 1.1 was used for response assessment [15].

Patients were assessed in every week during treatment for 
acute toxicities. Weekly Hemogram and complete blood biochem-
istry for renal function were done in all patients. Late toxicity was 
recorded as any toxicities post 3 month of treatment. Acute Radia-
tion Morbidity Criteria and RTOG/EORTC (European Organisation 
for Research and Treatment of Cancer) Late Radiation Morbidity 
Criteria were used for toxicity assessment [16].

Primary endpoints was to compare treatment response, disease 
free survival (DFS), and overall survival (OS) rates among the treat-
ment arms. Secondary endpoints were to compare compliance to 
treatment and treatment related toxicities between two arms. Pat-
tern of failure and recurrence were also studied.

Statistical consideration

The statistical analysis was done using SPSS 22.0 (Statistical 
Package for Social Sciences), and R environment ver.3.2.2 were 
used for the analysis of the data. The values were represented in 
Number (%) and Mean ± SD. The Chi-square/ Fisher Exact test has 
been used to find the significance of study parameters on categori-
cal scale between two or more groups. Survival between the arms 
was done by Kaplan-Meier method using Log rank test. A 2-sided 
P value less than 0.05 (P < 0.05) was considered statistically sig-
nificant.

Results
Patients population

A total of 34 patients enrolled in the study and randomized in 
the two arms, seventeen patients in each arm. The basic demo-
graphic data and clinical characteristics of two arms are presented 
in table 1. The treatment arms were well balanced with respect to 
age, gender, smoking habits, primary site and tumor grade, Major-
ity of the patients had oropharynx followed by larynx as primary 
disease site. Most of the patients in HFCRT (VMAT) arm has T4 tu-
mor stage (47.1%) and N2/N3 nodal stage (58.8%) while in CRT 
(VMAT) arm, limited T4 (11.7%) and N2/N3 (5.8%) patients were 
present (p = 0.020, p = 0.019 respectively). Patients with advanced 
stage IV (76.5%) were significantly higher in HFCRT (VMAT)arm 

as compared to CRT (VMAT) arm where 5 (29.4%) patients were 
stage IV (p = 0.022). Sixteen (94.1%) patients in HFCRT (VMAT) 
arm and 14 (82.4%) patients in CRT (VMAT) arm completed 6-7 
weekly cycles of cisplatin as per protocol (p = 0.601). The me-
dian overall treatment time (OTT) was 53 days in both arm with 
range (45-64) days in HFCRT (VMAT) arm and (49-60 days) in CRT 
(VMAT)arm. All the patients in both arms completed their treat-
ment as per protocol with some treatment interruptions.

Toxicity

Acute toxicities as low and high grade are listed in table 2. Skin 
toxicities (Grade III and IV) were seen relatively more in HFCRT 
(VMAT) arm than CRT (VMAT) arm during treatment (47.1% vs 
17.6%) with no statistical significance (p = 0.067). Similarly, muco-
sitis (Grade III and IV) were more in HFCRT (VMAT) arm than CRT 
(VMAT) arm during treatment (47.1% vs 17.6%) with no statistical 
significance (p = 0.067). Hematological toxicities (Grade III and IV 
) was seen in 23.5% patients in both arms during treatment (p = 
0.999). Dysphagia (Grade III and IV) was seen more in CRT (VMAT) 
arm than HFCRT (VMAT) (29.4% vs 17.6%) during treatment but 
statistical significance was not achieved (p = 0.419).

 No grade III and IV late toxicities of skin, mucosal, dysphagia, 
xerostomia and laryngeal edema were noted during follow up in 
both arms. In HFCRT (VMAT) arm, 9 (52.9%) patients, 5 (29.4%) 
patients and 6 (35.3%) patients while in CRT (VMAT) arm, 7 
(41.2%) patients, 4 (23.5%) patients and 7 (41.2%) patients de-
veloped Grade I skin, mucosal and dysphagia respectively with 
no statistical significance (p > 0.05). Xerostomia (Grade I/II) was 
seen more in HFCRT (VMAT) arm than CRT (VMAT) arm (41.2% vs 
35.3%) on follow up (p = 0.719). Two (11.76%) patients presented 
with Grade I laryngeal edema in each arm.

Response

The response to therapy is summarized in table 3. At the end 
of 3 months follow-up, 12 (70.6%) patients achieved complete 
response (CR), 2 (11.8%) patients had partial response (PR), 2 
(11.8%) patients had stable disease (SD) and in 1 (5.9%) patients 
disease progressed in HFCRT (VMAT) arm whereas in CRT (VMAT) 
arm, 9 (52.9%) patients, 3 (17.6%) patients, 4 (23.5%)patients and 
1 (5.9%) had complete response (CR), partial response (PR), stable 
disease (SD) and progressive disease (PD) respectively. The pro-
portion of patients with CR were more in HFCRT (VMAT) arm as 
compared to CRT (VMAT) arm, however, it didn’t reach statistical 
significance (p = 0.788). 
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Variables
ARM 1

HFCRT (VMAT)
n = 17

ARM 2
CCRT (VMAT)

n = 17
P value

Age (Mean ± SD)
Gender
Female
Male
Tobacco Chewing
No
Yes

Smoking
No
Yes
Primary Site
Oropharynx
Hypopharynx
Larynx
HPE
WDSCC
MDSCC
PDSCC
Tumor Staging
2
3
4
Nodal Staging
0
1
2
3

AJCC Staging
III
IVA
IVB
Chemotherapy
Yes
No
OTT
Mean ± SD
Median

49.11 ± 14.27

2 (11.8%)
15 (88.2%)

4 (23.5%)
13 (76.5%)

5 (29.4%)
12 (70.6%)

10 (58.8%)
3 (17.6%)
4 (23.5%)

3 (17.6%)
12 (70.6%)
2 (11.8%)

0 (0%)
8 (47.1%)
9 (52.9%)

2 (11.8%)
5 (29.4%)
9 (52.9%)
1 (5.9%)

4 (23.5%)
11 (64.7%)
2 (11.8%)

16 (94.1%)
1 (5.9%)

52.64 ± 7.47
53 (45-64)

49.11 ± 14.27

2 (11.8%)
15 (88.2%)

12 (70.6%)
5 (29.4%)

4 (23.5%)
13 (76.5%)

6 (35.3%)
5 (29.4%)
6 (35.3%)

7 (41.2%)
7 (41.2%)
3 (17.6%)

3 (17.6%)
12 (70.6%)
2 (11.8%)

6 (35.2%)
9 (52.9%)
2 (11.8%)

0 (0%)

12 (70.5%)
5 (29.4%)

0 (0%)

14 (82.4%)
3 (17.6%)

53.70 ± 3.21
53 (49-60)

P = 0.245

P = 1.000

P = 0.006*

P = 0.697

P = 0.491

P = 0.256

P = 0.02*

P = 0.019*

P = 0.022*

P = 0.601

P = 0.595

Table 1: Patient demographic and clinical characteristics.

HFCRT: Hyperfractionated Chemo-radiotherapy; CCRT: Concomitant Chemo-radiotherapy; SD: Standard Deviation; HPE: Histopathologi-
cal Examination; WDSCC: Well Differentiated Squamous Cell Carcinoma; MDSCC: Moderately Differentiated Squamous Cell Carcinoma; 

PDSCC: Poorly Differentiated Squamous Cell Carcinoma; OTT: Overall Treatment Time; *: Statistically Significant.
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Variables

ARM 1

HFCRT (VMAT)

n = 17

ARM 2

CCRT (VMAT)

n = 17

P value

Skin

Low grade (I-II)
High Grade (III-IV)

Mucosal
Low grade (I-II)
High Grade (III-IV)

Dysphagia
Low grade (I-II)
High Grade (III-IV)

Hematological
Low grade (I-II)
High Grade (III-IV)

9 (52.9%)

8 (47.1%)

9 (52.9%)

8 (47.1%)

14 (82.4%)

3 (17.6%)

14 (82.4%)

4 (47.1%)

14 (82.4%)

3 (17.6%)

14 (82.4%)

3 (17.6%)

12 (70.6%)

5 (29.4%)

14 (82.4%)

4 (23.5%)

0.067

0.067

0.419

1.000

Table 2: Acute toxicity.

Variables

ARM 1

HFCRT (VMAT)

n = 17

ARM 2

CCRT (VMAT)

n = 17

P value

Response at 3 months

CR

PR

SD

PD

Response at 6 months

CR

PR

SD

PD

Recurrence

No

Yes

Local recurrence

Distant recurrence

Patient status at last follow up

Alive

Deceased

Follow up (months)

Mean ± SD

Median

12 (70.6%)

2 (11.8%)

2 (11.8%)

1 (5.9%)

13 (76.5%)

1 (5.9%)

1 (5.9%)

2 (11.8%)

14 (82.4%)

3 (17.6%)

2 (11.8%)

1 (5.9%)

10 (58.8%)

7 (41.2%)

16.29 ± 8.94

17 (9-24.5)

9 (52.9%)

3 (17.6%)

4 (23.5%)

1 (5.9%)

11 (64.7%)

0 (0%)

0 (0%)

6 (35.3%)

13 (76.5%)

4 (23.5%)

2 (11.8%)

2 (11.8%)

8 (47.1%)

9 (52.9%)

13.23 ± 9.51

12.0 (4-23.5)

0.788

0.235

0.995

0.492

0.341

Table 3: Treatment response and outcome.

CR: Complete Response; PR: Partial Response; SD: Stable Disease; PD: Progressive Disease. 
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At the end of 6 months follow-up, one more patient achieved 
CR while another patient disease status changed from SD to PD, so 
overall CR, PR, SD and PD were 13 (76.5%),1 (5.9%),1 (5.9%) and 
2 (11.8%) in HFCRT (VMAT) arm respectively. On the other side, in 
CRT (VMAT) arm, two more patients converted into CR and five pa-
tients into PD so net total 11 (64.7%) patients achieved complete 
response and 6 (35.3%) patients disease progressed. Although, HF-
CRT (VMAT) arm has more proportion of patients with complete 
response and less patients with progressive disease in comparison 
to CRT (VMAT) arm, but it failed to achieve any statistical signifi-
cance (p = 0.255).

2 (5.9%) patients out of 34 had nodal relapse out of which 1 
(2.9%) patient in hyperfractionated CCRT arm and 1 (2.9%) pa-
tient in conventional CCRT arm who underwent salvage surgery. 
Two patients out of 34 patients presented with metastasis on 6 
month follow up. Out of which 1 patient in hyperfractionated CCRT 
presented with adrenal metastasis and 1 patient in conventional 
CCRT arm presented with lung metastasis.

Survival

The median follow-up of surviving patients was 15 months 
(range from 4-30 months), two (11.8%) patients in each arm 
had locoregional failure while 1 (5.9%) patient in HFCRT (VMAT) 
arm developed adrenal metastasis and 2 (11.8%) patients in CRT 
(VMAT) arm presented with lung metastasis.

In figure 2 and 3, Kaplan–Meier estimate of overall survival and 
disease-free survival are shown. At the last follow up, median over-
all survival were 17 months versus 12 months in HFCRT (VMAT) 
arm and in CRT (VMAT) arm respectively. On comparison, overall 
survival is better in HFCRT (VMAT) arm, however not statistically 
significant (log-rank test, p = 0.341). In parallel, DFS was also im-
proved in HFCRT (VMAT) arm and continued to be better till the 
last follow up but difference did not reach significance (log-rank 
test, p = 0.506).

Discussion
Irrespective of the modality of primary treatment in most pa-

tients with advanced head and neck cancer, residual or local re-
lapse represent the major treatment failure and thus, emphasizing 
the role of locoregional control for the patients long-term survival. 
With advanced stage in head and neck cancer, the causes of resis-
tance to treatment e.g. tumor intrinsic radio-resistance, sublethal 
damage repair of tumor cells, hypoxia and tumor repopulation are 
more prevalent. So, total radiation dose, dose per fractionation 
and overall treatment time are important determinant in radiation 
treatment outcome. The current standard of care in advanced head 
and neck cancer is concomitant chemoradiation (CRT). Altered 
fractionation radiotherapy such as hyperfractionated (HF) or ac-
celerated fractionation has been widely tried in various clinical set-
ting to improve therapeutic ratio. HFRT enables successful dose es-
calation to tumor, while minimizing the effects on late-responding 
tissues thus, increases therapeutic ratio.

Benefit of addition of chemotherapy to HFRT in terms of im-
proved overall survival and locoregional control have been proved 
in many studies including one recent metanalysis but with in-
creased acute toxicities (like stomatitis) and late toxicities (like xe-
rostomia) [5-7]. There have been concerns of an increase in toxici-
ties for HNSCC patients on HFRT as observed in prior trials using 
2D radiotherapy. The modern adaptive volumetric modulated arc 
radiotherapy (VMAT) technique offers a better conformal dose dis-
tribution and also less treatment time; thereby reduces treatment 
errors and toxicity to normal structures.

This study compared hyperfractionated radiotherapy with con-
comitant chemotherapy (HFCRT) to conventional concomitant 
chemoradiotherapy (CRT) in locally advanced head and neck can-
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Figure 2: Kaplan-Meier curve for overall survival for both arms. 
Log Rank (Mantel-Cox); p = 0.341; Arm 1: HFCRT(VMAT), Arm 2: 

CCRT(VMAT).

Figure 3: Kaplan-Meier curve for disease free survival for both 
arms. Log Rank (Mantel-Cox); p = 0.506; Arm 1: HFCRT(VMAT), 

Arm 2: CCRT(VMAT).



cer via VMAT radiation technique. The hypothesis of this study was 
that HFCRT would have superior results to CRT and using modern 
technique VMAT would minimise the toxicity which is a major con-
cern in adding chemotherapy to already toxic HFRT. As of yet no 
prospective randomised trial compared both radiation regimen 
treated by VMAT.

In the study, patients randomized into two arms of HFCRT and 
conventional CRT arm along with concomitant weekly cisplatin 
chemotherapy with VMAT technique used in both the arms. Radia-
tion dose in HFCRT (VMAT) arm is 81.6Gy in 68 fractions which is 
higher than 70Gy in 35 fractions of CRT (VMAT) arm as enabled by 
giving small dose of 1.2Gy/fraction twice daily, the beauty of hy-
perfractionation. 

All the patients in both arms were able to complete their treat-
ment as schedule with good compliance to chemotherapy which is 
quite high as reported earlier on hyperfractionated radiotherapy 
studies done with conventional radiation techniques [5,17]. Jer-
emic., et al. retrospectively investigated the difference between 
conventionally fractionated (CF) and hyperfractionated (HF) radia-
tion therapy (RT), with and without either daily cisplatin (CDDP) 
or carboplatin (CBDCA) in locally advanced HNSCC in four treat-
ment group CF RT, CF RT plus chemotherapy (CHT), HF RT and HF 
RT plus CDDP and observed that HF RT was more toxic than CF RT, 
either alone or with concurrent CHT [17]. In the present study, cor-
respondingly HFCRT (VMAT) arm experienced increased incidence 
of high grade acute skin and mucosal toxicities in comparison to 
CRT arm but was not statistically significant. However, there was 
no high grade late toxicity reported in this study, which is contrary 
to Jeremic., et al. result of higher incidence of xerostomia in HF RT 
alone and HF RT plus CDDP group. Franzese., et al. conducted study 
on 54 patients of advanced Oropharyngeal carcinoma treated with 
radical chemoradiotherapy with VMAT technique and found that 
there was an absence of grade 4 or more events in the acute and 
late treatment related toxicity with no grade 3 late skin, mucosal 
and taste and negligible grade 3 late dysphagia and xerostomia 
[18]. The explanation of no high grade late toxicity and manageable 
acute toxicity in HFCRT arm could be correlated with treatment of 
patients by VMAT radiation technique.

Katori., et al. compared hyperfractionation (HF) and conven-
tional fractionation radiotherapy (CRT) with concurrent docetaxel, 
cisplatin and 5-fluorouracil (TPF) chemotherapy in 50 patients 
with locally advanced HNSCC. In this trial, overall clinical response 

rate and the pathological CR were superior in arm HFRT as com-
pared to arm CRT with no significant difference [19]. Likewise, 
more patients achieved complete response rate and few patients 
disease progressed both at 3 months and 6 months follow-up in 
HFCRT (VMAT) arm in current study, but statistically insignificant.

A latest Bayesian network meta-analysis (NMA) conducted by 
Liu Y., et al. includes 72 trials with 21,868 patients, compared ef-
ficacy and safety of treatment of conventional fractionation (CF), 
conventional chemoradiotherapy (CF_CRT), hyperfractionated ra-
diotherapy (HF), hyperfractionated chemoradiotherapy (HF_CRT), 
accelerated hyperfractionated radiotherapy (HART) or accelerated 
hyperfractionated chemoradiotherapy (HACRT). The result in-
dicated that all treatments were associated with a significant ad-
vantage compared to CF alone concerning OS and HACRT had the 
best ranking for OS and locoregional control (LRC) and HF_CRT for 
DFS [20]. In similar fashion, Jeremic., et al. and Katori., et al. also 
showed hyperfractionated radiotherapy plus chemotherapy group 
had better OS, DFS and LRC than any other group [17,19]. In the 
current study, OS and DFS equivalently improved in HFCRT (VMAT) 
arm and DFS continued to better throughout the study. Although, 
OS and DFS displayed encouraging result which failed to reach sig-
nificant difference.

However, the present study did not show statistical significant 
therapeutic benefit as per our hypothesis, could be attributed to 
plausible reasons, i.e., first, the hyperfractionated arm has more 
patients with advanced stage (IV). Secondly, the sample is small (n 
= 34) so it is difficult to draw a significant difference between two 
arms of study. The other limitation is the short follow-up, with me-
dian of 15 months.

The major observations of the study were good compliance rate 
i.e. all patient completed their treatment as per protocol, manage-
able acute toxicity and no high grade late toxicity in either arm 
on long term follow-up. These observations favour giving hyper-
fractionated radiotherapy with concomitant chemotherapy by ad-
vanced radiation technique such as VMAT. However, outcome of the 
study could be replicated on large sample with minimal toxicity 
still needs to be explored. 

Conclusion
In conclusion, hyperfractionated radiotherapy with concomi-

tant chemotherapy showed an encouraging trend towards overall 
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survival and disease free survival with good toxicity profile over 
chemoradiation. The combination of hyperfractionated radiother-
apy and weekly cisplatin especially treating with modern radia-
tion technique such as VMAT is a preferable treatment option in 
advanced stage head and neck cancer patients. 
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