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Abstract

Background: about 1.93 lakhs new cases of head neck cancer are diagnosed and 1.14 lakhs deaths
occurred due to head neck cancer, per year in India. India contributes to up to 15.6% of the global cancer
burden and 12.1% of global cancer deaths. (globocan 2018)M! India accounts for the highest incidence of
oral and oro-pharyngeal cancers. For early stages, chemo-radiotherapy or surgery are equally effective.
For advanced stages require multimodality treatment. Standard chemo-radiotherapy requires 2gy per
fractions, 5 fractions per week for 7 weeks.

Materials and Methods: Total 57patients (29 for arm a- conventional chemo-radiation and 28 for arm b-
accelerated radiotherapy) were selected from the cross section of patients registered at the j. K. Cancer
institute and other associated hospitals of g. S. V. M medical college, Kanpur from December 2017 to
august 2019. Histologically proven carcinoma patients by way of biopsy were evaluated. The data thus
obtained were assessed, analyzed and compared to find out difference in all the groups in terms of tumor
response and quality of life by using t test.

Results: Out of 29 patients, in arm a, 19 (65.52%) and in arm b, 17 patients (60.71%) had complete
response (cr) and the rest of the patients had partial response.

Conclusion: Accelerated fractionated radiotherapy that is six fractions per week is reasonable alternative
to the conventional regimen that is five fractions per week, offers advantages of decreased overall
treatment time, better compliance and decreased hospital stay with comparable response rate but
significantly increased low grade acute reaction which were manageable.

Keywords: accelerated radiotherapy, chemo-radiotherapy, mucositis, oral cavity, oropharyngeal cancers.

Introduction the global cancer burden and 12.1% of global

Head and neck cancer is the 7th most common
type of cancer and 8™ most common cancer
related death in the world, more than 8 lakhs new
cases of head and neck cancer are diagnosed each
year. In india head neck cancer is the most
common cancer in men, about 1.93 lakhs new
cases of head neck cancer are diagnosed and 1.14
lakhs deaths occurred due to head neck cancer, per
year in india. India contributes to up to 15.6% of

cancer deaths. (globocan 2018)!"! india accounts
for the highest incidence of lip and oral cancer in
the world with over 1,00,000 cases registered
annually.”)  chemo-radiotherapy ~ has  been
identified as a standard therapeutic method in
patients with locally advanced squamous cell
carcinoma of the head and neck.**! work of
maciejewski® and withers®, showed that with
increasing overall time the total dose to cure a
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tumour of the head and neck area had to be raised,
this was attributed to repopulation, which may not
be important until the third week of a course of
treatment.  Hypofractionated regimens  with
shorten the overall duration of treatment were
therefore investigated with the aim of reducing the
time in which cellular repopulation could occur.
Several randomised clinical trials have shown an
increase in local control using accelerated or
hyperfractionated  radiotherapy.l'” a  meta-
analysis showed that altered radiotherapy with
new fractionating schedules, achieved an increase
of 7% in local control and 3% in survival at 5
years.'! accelerating the radiation schedule
involves shortening the overall duration of therapy
to less than the 7 weeks used in a conventional
schedule. The key element is the reduction in the
overall time. One problem with a fractionated
course of radiation is that tumor regeneration can
occur during a course of treatment, reducing the
probability of cure. Keane and colleagues
calculated that a 2.7% reduction in local control
for patients with tonsillar carcinoma would be
seen with each day of treatment prolongation.™?
two randomized trials, in denmark™! and
poland,™ evaluated conventional therapy with
five fractions per week, compared to accelerated
regimens using six to seven fractions per week.
Total dose and fractionsize remained the same,
resulting in a shortening of treatment time by 1 or
2weeks. In vancouver, canada, jackson and
associates attempted a greater reduction in overall
treatment time, delivering 66 gy in 33 fractions in
either 45 to 48 days or 22 to 25 days.!*”

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.!*®!
furthermore, in a substantial number of clinical

reports, reduction in the total treatment time has
improved tumour control.*"18* 3 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.[ 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 have 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
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 of G. S. V. M medical college,
Kanpur from December 2017 to august 2019. The
eligibility criteria included histologically proven
squamous cell carcinoma of oral cavity by way of
biopsy were evaluated.

Patients accrued for study underwent pretreatment
evaluation which included complete history,
physical examination and complete systemic
examination. Patients were assessed their general
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Condition by kps and bsa. Their hematological
assessment was done by complete hemogram,
Biochemical assessment of kidney and liver
function,  radiological  assessment.  Dental
assessment and care. Patients were staged
according to ajcc staging system.

Based on the above assessment the patients for the
study were selected depending on histologically
proven cases of carcinoma, karnofsky
performance status > 70, early and locally
advanced oral cavity cancer. Complete hemogram
with hb>10gm/dl; tlc- 4000 to 11000/cmm,
platelet count >100,000/cmm. 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 are ready to be on follow up as
required the patients having any of the following
conditions were excluded from the study: prior
radiation, surgery or chemotherapy for the
disease, poor general condition with karnofsky
performance status of <70, pregnant or lactating
patient, associated medical condition such as renal
disease, liver disease or heart disease and thus the
patients fulfilling the inclusion criteria and
exclusion criteria were randomized into two arms
as followed:

Arm a: conventional:- 70 gy/35# with 2 gy /
fraction for 5 days / week for 7 weeks with
concurrent cisplatin 100 mg/ m2 on d , d22

Arm b: accelerated:-70 gy/35# with 2 gy / fraction
for 6 days / week for 5 weeks 5 days with
concurrent cisplatin 100 mg / m2 on d1, d22.

From the commencement of treatment, all the
patients included in the study were carefully and
Regularly assessed weekly during treatment.
Radiation reactions were assessed by radiation
Therapy oncology group (rtog) criteria. Tumor
response (both primary and nodal response) were
assessed by recist (1.1) response criteria 2 months
after completion of radiotherapy.

The major study endpoints were tumor response,
acute and late toxicities and quality of life using
University of Washington quality of life.

Questionnaire version 4.0 all the patients were
assessed two weeks after the completion of
treatment, to detect acute complications like
mucositis, skin reaction, late reactions based on
rtog criteria .patients were followed monthly upto
a minimum of 6 months . Tumor response was
assessed based on recist response criterial.l 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. On suspicion of any local recurrence, biopsy
were taken for histopathology and correlated
clinically. The QOL were assessed at the
beginning of treatment, on the day of completion
of treatment and one month after completion of
planned treatment using university of Washington
QOL questionnaire. The data thus obtained was
assessed, analyzed and compared to find out
difference in all the groups in terms of tumor
response and quality of life by using student t test.

Results

Total number of patients identified for the trial
based on inclusion and exclusion criteria were
Randomized to arm a and arm b. All patients in
both arm completed the assigned treatment.

Table 1: shows number of patients in each arm

Parameter Control arm Testarm
(29) (28)
Sex Male 21 23
Female 8 5
Most common age 31- 50 yrs 31-50 yrs
group
Residence Rural 13 16
Urban 16 12
Site Tongue 12 9
Buccal 10 10
mucosa
Rmt 2 1
Alveolous 1 1
Gbs 1 1
Hard palate 2 1
Multiple site 1 5
Stage 2 4 7
3 2 5
4 23 16
Average duration 50-67 days | 42-55 days
of treatment
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In our study age wise distribution in both arms
were maximum in age group 31 to 50 years. The

Median of age of both groups were 40 years. Sex
wise distribution in both arms were maximum in
male. Chi-square = 0.7659, df = 1, p value =
0.1907, not significant. Residence  wise
distribution in arm a was more in urban i.e. 16
(55.17%) than in rural i.e. 13 (44.83%). However
in arm b was more in rurall6 (57.14%). Chi-
square = 0.8645, df = 1,p value = 0.1762, not
significant. In our study, maximum involvement
of the site were tongue followed by were buccal

mucosa. Chi-square = 1.029, df = 2, p value =
0.5979, not significant. Our study showed stages
of cancer in patient of arm a was more is stage
fourth i.e. 23 (79.31%), followed by stage second
i.e. 4 (13.79%), stage third were 2(6.90 %).
However in arm b maximum were stage fourth 16
(57.12%), followed by stage second 7 (25%),
stage third were 5 (17.86%). However no patient
of arm a or arm b was found in stage first. Chi-
square = 3.34, df = 2, p value =0.1879, not
significant. [table 1]

Table 2: shows tumor response 2 month after treatment completion

Tumor response  2month  after Crtarm Testarm
treatment completion (n=29) n=28)

No. % No. %
Cr 19 65.52 17 60.71
Pr 9 31.03 11 39.28
Sd 00 0 00 0
Pd 00 0 00 0
No f/u 1 3.45 0 0
Death 0 0 0 0
Total 29 100 28 100
Chi-square = 1.294
Degrees of freedom = 2
P value = 0.523 (non significant)

One patient in arm A had last the follow up 2
month after completion of radiotherapy.

Our study showed the response of the treatment in
arm A 65.52% showed complete response,
31.03% showed partial response, 0.0 % showed
stable disease and no one showed progressive

disease in comparison to arm B 60.71% showed
complete response, 39.28% showed partial
response, 0.0% showed stable disease and no one
showed progressive disease. Chi-square = 1.294,
df = 2, p value = 0.523. [table 2]

Table: 3 shows duration of treatment and acute skin ,mucosal reaction acute skin reaction

Parameter Crtarm Testarm
(n=29) (n=28)
Duration of treatment 56-67 days 42-55 days
No.of chemotherapy 2 2
Acute skin reaction 1 18 62.07% 19 67.86%
(dermatitis) 2 10 34.48% 8 28.57%
3 1 3.45% 1 3.57%
Mucositis 1 20 68.97% 8 28.57%
2 9 31.03% 19 67.86%
3 0 0.0% 1 3.57%
Ryles tube

Our study showed that the duration of the
treatment in arm a was 56 to 67 days however in
arm B was 42 to 55 days and number of

chemotherapy 2 in Arm A and 2 in Arm B. In
Arm A the dermatitis Grade 1 was 63.33%, Grade
2 was 20% and Grade 3 was 16.67% in
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comparison to Arm B the Grade 1 was 43.33%,
Grade 2 was 40% and Grade 3 was 16.67%. In
Arm A the mucositis Grade 1 was 13.33%, Grade
2 86.67% and Grade 3 was 0% in comparison to

Tab le : 4 post treatment most commomn complain

Arm B Gradel was 0%, Grade2 was 60% and
Grade 3 was 40%. Ryle’s tube in Arm A was one
patient and in Arm B 3 patients. [table 3]

Arm -A Arm -B

Dryness of mouth 13 most common 2 44.83% 15 m/c 2 53.57%
Loss of taste 6 20.69% 7 25%

Pain 3 10.34% 5 17.56%
Trismus 3 10.34% 3 10.71%
Dysphasia 2 6.90% 2 7.14%
Neck stiffness 3 10.34% 4 14.28%
Subcutanious fibrosis 8 27.59% 9 32.14%

Our study showed post treatment most common
complications in arm a was dryness of mouth
44.83%, followed by subcutaneous fibrosis
27.59%, loss of taste 20.69% pain, trismus and
neck stiffness each is 10.34% and dysphagia
6.90% and in comparison to Arm A, Arm B
dryness of mouth 53.57%, followed by
subcutaneous fibrosis32.14%, loss of taste 25%,
pain 17.56%, neck Siffness14.28%, trismusn
10.71% and dysphagia 7.14%/[table 4]

Discussion

Accelerated rt improves locoregional control in
squamous cell carcinoma of head and neck, shown
in different prospective randomized studies.
Accelerated regimens have been shown to
increase treatment-associated acute morbidity,
which in severe cases might lead to an increase in
late radiation effects. This study was planned with
the objectives that reducing overall treatment time
would negate the effect of accelerated
repopulation and would result in Dbetter
locoregional control. As with reduction in overall
treatment time it is expected that patients will
have more acute toxicity, therefore, to find out
whether the patients will tolerate the new
accelerated schedule and will they be able to
finish the treatment as planned. The third of
objective was that if the previous two objectives
are met then in a busy setup like ours, the turnover
on the machine will be much faster and in turn
waiting list will be reduced.

Regarding loco-regional response to rt in our
study, we observed almost equal local control
both at primary and nodal site in accelerated rt
arm as compared to conventional rt Arm

In danish head and neck cancer study group
(dahanca) study(21) loco-regional tumor 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.,”*? the
5-year actual loco-regional 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 follow-up. But our
study is certainly in accordance with dahanca trial
and iaea-acc study.., the benefit of acceleration in
this study was slightly similar for controlling
advanced disease. Almost all treatment failures
were due to insufficient locoregional tumor
control.

Prolonged treatment time, for the purpose of this
study was defined as completing treatment with a
delay of more than 5 days. Patients who were able
to complete their treatment within the stipulated
time plus a 5 day allowance for logistical
problems and public holidays were considered to
have completed on time. Similar results were seen
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in the study by rishi a, ghoshal s et al. Where
65.52% patients in conventional arm showed
complete response as compared to 60.71%
patients in test arm arm and the difference was
statistically insignificant.™ in a study by k
shrivastava, m shrivastava et al'®?, out of 40
patients, 30 patients (75%) in concomitant boost
arm and 24 patients (60%) in conventional
chemoradiotherapy arm had complete response
and the rest of the patients had partial response
except for one patient in chemoradiotherapy arm
who showed no response. In patients with residual
tumor, disease recurrence, or progression of
disease, salvage surgery/chemotherapy or
palliative treatment was offered depending on the
performance status of the individual patient,
symptoms and previous treatment, after
multidisciplinary tumor board meeting. The
follow-up of the present study was relatively short
and prevents us from commenting on the long
term disease free survival, overall survival, and a
more comprehensive evaluation of the late
toxicities too. Another limitation of our study was
the relatively smaller sample size and
consequently, subgroup analyses could not be
materialized.

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. It is also
clear from the trials on accelerated rt delivering
seven fractions per week that 7 days treatment
results into unacceptable early and late
toxicities.!” trials in which the acceleration has
been more aggressive have resulted in
unacceptable late morbidity if the total dose was
not reduced.”® hence, further acceleration of
treatment can also not be recommended. When
concurrent  chemoradiation  compared to
accelerated concurrent chemoradiation. The

accelerated radiation offers a better compliance
and toxicity profile already proved in prospective
randomized trials.”! in our study the higher
incidence of acute toxicities not much more
compare to conventional radiotherapy, it could not
result in treatment delays and prolonged overall
radiation therapy treatment time. Overall
treatment time has been observed to be one of the
prime independent prognostic factors for rt
response and hence any therapeutic advantage that
could be expected from chemoradiotherapy could
be nullified with the prolongation of overall
treatment time. Such problems are more evident in
patients who are nutritionally deprived and with
poor general condition. Moreover shortening of
overall treatment time will increase the turnover
on treatment machine which will help to treat
more 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 week instead of 5 fractions per
week is feasible, tolerable, and results in better
outcome in the patients of head and neck cancers.

Conclusion

After completing the study following conclusions

have been drawn:

1- The predominantly affected age group was
between 31 to 50 years which is younger as
comparison to that reported in western
literature.

2- Males are more commonly affected than
females.

3- Most of the patients had addiction habits of
bidi/cigarette smoking and tobacoo cewer
with increased frequency and duration.

4- Most cases belonged to advanced stages of
disease.

5- Accelerated fractionated radiotherapy that is
six fractions per week is reasonable
alternative to the conventional regimen that is
five fractions per week, offers advantages of
decreased overall treatment time, Dbetter
compliance and decreased hospital stay with
comparable response rate but significantly
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increased low grade acute reaction which
were manageable.
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