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Abstract
Background: Concurrent chemo radiation is currently considered to be the standard of care in the treatment of head and neck cancer. In
developing countries like ours, a good number of patients cannot tolerate chemo radiation because of the poor general condition and financial
constraints. Those patients are treated with radiation alone. The optimum radiotherapy (RT) schedule for best local control and acceptable
toxicity is not yet clear. We aimed to find out whether shortening of treatment time using six instead of five RT fractions per week improves the
loco regional control in squamous cell carcinoma of larynx. Cases of non metastatic squamous cell carcinoma of larynx reporting to JKCI Kanpur
between September 2016 to September 2018 were randomised to receive Radical dose of 70 Gy. Study group (19 patients) received accelerated
RT with 6 fractions per week, Control group (15 patients) received conventional RT with 5 fractions per week. Tumour control, acute and late
toxicities were compared. Partial response was seen in 4 patients (31%) in conventional arm and 4(21%) patients in study arm. The benefit of
shortening was higher for advanced disease control though it was not statistically significant Grade 3 mucositis and grade 3 skin reaction were
significantly higher in accelerated radiotherapy arm
Conclusion: Radiotherapy of six fractions per week promising with a trend of better response rate and manageable side effect.
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Introduction
Squamous cell carcinoma of the larynx is predominantly a
locoregional disease and the primary treatment methods are
surgery and radio therapy with RT being the favoured treatment
if organ preservation is required [1]. The optimum Radio therapy
schedule for best local control and acceptable toxicity is not yet
clear. When treating squamous cell carcinoma of head and neck
by RT, there is a need to optimize the irradiated volume, total
dose, dose/fraction, and overall treatment time. Whether the
conventional system of fractionation (i.e., 60–70 Gy in 2 Gy/
fractious, 5 times a week) is the optimal way of delivering RT in
all circumstances is highly debatable. One of the most important
biological factors related to the outcome of RT in squamous
cell carcinoma of the head and neck is the proliferation of
tumour stem cells during treatment. A cause of resistance
with conventional fractionation RT could be radiation-induced
accelerated proliferation of clonogenic tumour cells. A reduction
in the chance of tumour control through the lengthening of
treatment times has been clinically and biologically documented
[2]. Furthermore, in a substantial number of clinical reports,
reduction in the total treatment time has improved tumour
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control [3,4,5]. A shorter treatment time can be accomplished
by applying a higher dose per fraction, but this change will
disproportionately increase the rate of late complications.
Accelerated treatment is therefore only possible if the weekly
number of fractions is increased without increasing the dose
per fraction. This shortening of overall treatment time should
limit the extent of accelerated repopulation and therefore one
may expect an increase in the probability of tumour control for
given total dose [6]. Since treatment time is thought to have little
or no influence on the response of late reacting normal tissue,
a reduction in overall treatment time would not be expected to
affect the incidence and severity of late normal tissue injury. At
the same time, reducing overall treatment time will increase
the turnover on machine, thus will reduce the waiting list also,
especially in a busy department like ours with limited resources.
Keeping above facts in mind, we planned a randomized clinical
trial to test the efficacy of shortening the overall treatment time
from 7 weeks to 6 weeks by delivering six fractions per week
instead of five fractions per week in the treatment of head and
neck cancers in our institution with the aim to find out whether
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shortening of overall treatment time by use of this regimen is
tolerable and improves the tumour response.

Materials and Methods

The case material for the study were selected from the
cross section of patients registered at the J. K. cancer institute,
G. S. V. M Medical College, Kanpur, between September 2016
to September 2018. eligible patients were randomized in to
two arms with the help of single blind randomization in to
study arm (6# per week) & control arm (5# per week) both
arms received 2Gy per fraction. each patient was evaluated
with Complete history, general physical examination, complete
systemic examination., Body surface area (BSA). The assessment
of general condition was done by using Karnofsky Performance
Status. Haematological assessment was done by complete
haemogram including haemoglobin, total leukocyte count
(TLC), differential leukocyte count (DLC) and platelet count.
Biochemical assessment to assess the kidney and liver functions
were done by the estimation of blood urea, serum creatinine,
SGOT and SGPT levels.
Radiological assessment including chest X-ray & contrast
enhancing CT scan of neck region were done in all patients and
USG whole abdomen will be done in all patients. The patients
were staged according to AJCC (American Joint Committee on
Cancer) 8 staging system. For inclusion in the study patients
needed to full fill the inclusion criteria, based on: Histologically
proven cases of Carcinoma larynx, Karnofsky Performance
Status > 70, Complete hemogram with HB>10gm%; TLC>4000/
cubic mm, Platelet count >100,000/cubic mm. Renal function
tests with Blood urea < 40mg/DL and Serum creatinine< 1.5mg/
DL. Liver function tests with SGOT < 35 IU/L and SGPT < 40 IU/L.
Patients who sign the informed consent and were ready to be
on follow up as required. Patients who had metastatic disease,
Prior radiation, surgery or chemotherapy for the disease, poor
general condition with Karnofsky Performance Status of<70,
Pregnant / lactating patients. Associated medical condition such
as renal disease, liver disease or heart disease were excluded
from study. Arm A constituted conventional 70 Gy with 2 Gy/
fraction for 5 days/week. While Arm B Accelerated arm 70
Gy with 2 Gy/fraction for 6 days/week. In both arms’ spine
sparing after 46GY/23#. RT schedule in both arms by using
CO60. Radiotherapy technique: 2 D technique, Supine position,
Patients underwent a pre-treatment simulation to Work out the
field borders to cover the primary tumour, disease extension,
and neck nodes. B/L field were treated every day. Assessment
during treatment: From the commencement of treatment, all
the patients included in the study were carefully and regularly
assessed weekly (Friday) during treatment. Detailed clinical
evaluation of the patient for local disease status and acute toxic
side effects of radiation was done by thorough local examination.
Radiation reactions were assessed by Radiation Therapy
Oncology Group (RTOG) criteria.
Radiation Therapy Oncology Group (RTOG) acute morbidity
scoring criteria are relevant from day 1, the commencement of
002

radiation, through day 90 and thereafter, the RTOG criteria for
late effects were applied. Tumour response (both primary and
nodal response) were assessed by RECIST response criteria,
2 months after completion of Radiotherapy. The major study
endpoints were tumour response, acute and late toxicities.
Assessment after completion of treatment: All the patients were
assessed on completion of treatment and r two months after
the completion of treatment, to detect acute complications like
mucositis, skin reaction. Treatment related acute toxicity graded
by using common terminology criteria for adverse events (RTOG)
and late toxicity by RTOG criteria. Patients were followed-up two
monthly after completion of radiotherapy. Late toxicities were
assessed after 6 months of completion of Radiotherapy. The
tumour response was assessed by using the RECIST 1.1 criteria.

Follow up

All the patients were followed up regularly on OPD basis for
a period of at least 6 months, once every month after completion
of the treatment. At every visit, each patient was clinically
evaluated for local control of disease and treatment related
complications. The patients were assessed for any evidence of
distant metastasis during each follow up. To evaluate the local
disease control, local examination using inspection, palpation
was done at each follow up and response was assessed. On
the suspicion of any local recurrence, biopsy was taken for
histopathology and correlated clinically. In case of suspicion,
relevant investigations were done to rule out the presence of
distant metastasis. Statistical analysis: The data thus obtained
was assessed, analysed and compared to find out difference
in all the groups in terms of tumour response and toxicity by
comparing two parameters by fisher Z test for testing the
significance between two groups. P value <005 was considered
significant.

Observation

Table 1: Distribution of patients in each arm.
No. of patients
Arm A

15

Total

34

Arm B

19

Table 2: Distribution of cases according to tumour stage.
Stage

Arm A

Arm B

Stage II

4

1

Stage IV

8

11

Stage III

3

7

Distribution of patients in each arm (Table 1). Distribution of
cases according to tumour stage. Most patient are in stage III and
IV comparable in both the Arms (Table 2). Response assessment
(Table 3). Tumour Response to treatment was assessed 8 weeks
after completion of radiotherapy using RECIST1.1 criteria. The
complete response in arm B when compared to Arm A (74% VS
69%) was found to be non-significant with a P value of 0.8
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Table 3: Tumour response to treatment.

Table 7: Late toxicities.

Response

Arm A

Arm B

Complete Response

9 (69%)

14 (74%)

Stable Disease

0

0

Partial Response

4 (31%)

Expired

P value 0.8

4 (21%)

0

Defaulter

P value

Z=0.24

NonSignificant

1 (5%)

2 (15%)

0

Intervention in the form of tracheostomy / Ryle’s tube
insertion during treatment (Table 4).
Table 4: Intervention in the form of tracheostomy / Ryle’s tube insertion
during treatment.
Intervention

Arm A

Arm B

P value

Tracheostomy

3/15 (20%)

2/19 (13%)

P: 0.409 z:0.82 Non
significant

Ryle’s Tube

3/15 (20%)

6/19 (31%)

Mucosal Reaction (Table 5)

P:0.468 z: 0.72 Non
significant

Table 5: Mucosal reaction.
Toxicities
Grade 0
Grade I

Grade II

Grade III
Grade IV

Arm A

Arm B

0

Z

0

P

0

0

5 (38.46%)

2 (10.52%)

1.89

0.057

3 (23.08%)

10
(52.63%)

1.64

.010
(significant)

5 (38.46%)

7 (36.84%)

0

0

0.11

0.90

0

0

Acute toxicities at completion of treatment and the 8-week
post treatment and thereafter Mucosal reaction grade III is
significantly more in arm B. Acute toxicities were recorded
weekly during treatment and the 8-week post treatment and
thereafter.

Skin Reaction (Table 6)
Table 6: Skin reaction.
Skin Reaction

Arm A

Arm B

Z

P

Grade 0

0

0

0

0

Grade I

07 (54%)

05 (27%)

1.54

0.122

Grade III

03 (23%)

08 (42%)

1.11

0.26

Grade II

Grade IV

03 (23%)
0

06 (31%)
0

0.49
0

.6196
0

Skin toxicities grade 3 more in Arm B as compared to Arm A,
but the difference was not statistically significant p value= 0.26.

Late Toxicities (Table 7)

We have observed late skin toxicities in the form of
subcutaneous fibrosis. Subcutaneous fibrosis was present in 10
patients (in the accelerated arm and 17 patients in conventional
RT arm. This difference was statistically not significant (P =
0.465). There was no significant difference in late salivary
toxicities between the accelerated and conventional RT arms.
003

Toxicities

Arm A

Arm B

Subcutaneous fibrosis

10

17

Dryness of mouth

P value 0.4652 and z=0.7303

3

2

Results

At a median follow-up of 12 months, 14 patients (74%) in the
6 fractions group and 9.0 patients (69%) in the 5 fractions group
were disease-free. Partial response was seen in 4 patients (31%)
in conventional arm and 4(21%) patients in study arm. The
benefit of shortening was higher for advanced disease control
though it was not statistically significant Grade 3 mucositis and
grade 3 skin reaction were significantly higher in accelerated
radiotherapy arm. These were managed conservatively. There
was no drop out because of reaction. There was no difference in
late toxicities between the two arms.

Discussion

we observed better local control both at primary and nodal
site in accelerated RT arm as compared to conventional RT arm.
On first follow-up, 74% had CR at primary site in accelerated arm
and 69% in conventional arm respectively. Though the difference
in loco regional control was not statistically significant but this
study clearly indicates a trend toward improved outcome. In
Danish Head and Neck Cancer Study Group (DAHANCA) study,
[7] loco regional tumour control improved significantly in the
accelerated fractionation group compared with that in the
conventional RT group (70% vs. 60% 5 years actuarial rate, P =
0.0005). There was 10% statistically significant improvement in
loco regional disease control in accelerated arm. In International
Atomic Energy Agency (IAEA)-ACC study by Overgaard et al. [8]
the 5-year actual locoregional control was 42% in the accelerated
versus 30% in the conventional group (P = 0.004).
In our study, the statistical significance could not have
reached because of the smaller sample size and shorter followup. But our study is certainly in accordance with DAHANCA
trial and IAEA-ACC study. On subset analysis, the trend of better
response with accelerated fractionation was seen preferably in
larynx thought it was not statistically significant. Like DAHANCA
and IAEA-ACC study, the benefit of acceleration in this study was
slightly higher for controlling advanced disease, but there was
no difference in terms of control at early stage between the two
schedules. Almost all treatment failures were due to insufficient
loco regional tumor control. Therefore, disease-specific survival
was strongly related to insufficient loco regional control and was
therefore significantly better in patients receiving six fractions
per week than for those who received five fractions per week [9].
We observed that acute complications were considerably
more severe in the accelerated RT arm than those of conventional
fractionation arm. Grade 3 mucositis were significantly higher in
the accelerated arm as compared to conventional arm (52.6% vs.
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23.08%; P = 0.1004). Moreover, the mucositis persisted longer in
the accelerated fractionation arm, but all healed 3 months within
the start of treatment. Similarly, Grade 3 skin toxicities were
seen in significantly higher number of patients in the accelerated
RT arm (42%) as compared to conventional arm (23%). In our
study, higher severe acute reactions seen in the accelerated RT
arm were expected due to accumulated dose per week (AD)
of 12 GY in accelerated arm as compared to accumulated dose
per week (AD) of 10 GY in conventional arm, as acute toxicity is
directly dependent on accumulated dose per week.
All toxicities were effectively managed. Regarding acute
radiation related morbidity and time taken for healing of acute
reaction, our findings are comparable with DAHANCA trial,
where acute radiation related morbidity was significantly higher
in the accelerated RT group with a 53% frequency of a confluent
mucositis compared with 33% in the conventional treatment
group (P < 0.0001). Regarding late toxicities in our study,
we observed radiation induced late morbidity in the form of
xerostomia and subcutaneous fibrosis at anterior aspect of neck,
which did not differ significantly in both groups. Comparable
late toxicities in two groups were expected as late morbidity
depends upon dose per fraction, which was not different in two
treatment arms, that is, 200CGy per fraction. In the DAHANCA
trial and IAEA-ACC study too, the probability of developing a
severe late radiation related complication mainly in the form of
late subcutaneous fibrosis.

The six fractions per week schedule, resulting in a 1-week
reduction in treatment time relative to conventional treatment,
seems to give a good balance between improved tumor control
and avoidance of excess late morbidity. Based on our study
(though it is small), DAHANCA trial and IAEA-ACC study, we
feel that six fractions per week treatment is a better option as
compared to five fractions per week, especially in countries
where working days are 6 in a week. The conventional schedule
has been evolved in West based on their working convenience
rather than based on any radiobiological or scientific evidence,
as they work 5 days a week. Moreover, shortening of overall
treatment time will increase the turnover on treatment machine
which will help to treat a greater number of patients in 1-year
and will reduce the waiting. Hence, shortening of overall
treatment time from 7 weeks to 6 weeks by use of 6 fractions per
This work is licensed under Creative
Commons Attribution 4.0 License
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week instead of 5 fractions per week is feasible, tolerable, and
results in better outcome in the patients of head and neck cancer.

Conclusion

Radiotherapy of six fractions per week is reasonable
alternative to the conventional five fractions per week, offers
advantages of decreased overall treatment time, decreased
hospital stay with comparable response rate and toxicity profile.
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