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Background: Accelerated fractionation radiotherapy has radiobiological advantage of Accessithislarticleloniine
preventing accelerated tumor repopulation and logistic advantage of treating more patients
than conventionally fractionated radiotherapy because of its relatively shorter treatment
duration. Aims and Objectives: In this study, we compared accelerated fractionation with
conventionally fractionated radiotherapy in terms of tumor response and acute toxicities for | DOI: 10.3126/ajms.v13i12.47437
the treatment of locally advanced head-and-neck carcinomas. Materials and Methods: Patients E-ISSN: 2091-0576

with Stage Il and IVA carcinoma of head-and-neck region were randomized into two groups. P-ISSN: 2467-9100

The study group patients received accelerated radiotherapy to a total dose of 66Gy in 33

fractions, 2Gy/fraction, 6 fractions/week over a time period of 5.5 weeks. Control group Copyright (c) 2022 Asian Journal of
received conventionally fractionated radiotherapy to same total dose and fraction size but 5  Medical Sciences
fractions/week, over a time period of 6.5 weeks. Both groups received concurrent weekly

Cisplatin. All patients were followed up weekly for treatment related acute toxicity during the

treatment and then at every month for 6 months after completion of treatment.Results: About ‘@ @ @ |
26.6% patients of study arm achieved complete response in comparison to 25.6% of control

arm, but the difference was not statistically significant (P=0.957). Although statistically not

significant, higher grade of skin toxicity (60%vs.35%, P=0.179) and xerostomia (46% Vvs.  Thisworkis licensed under a Creative
29%, P=0.155) was also numerically higher in accelerated fractionation. Conclusion: For = Commons Attribution-NonCommercial
locally advanced head-and-neck carcinoma, accelerated fractionation radiotherapy with 40 International License.
concurrent chemotherapy can be considered as an acceptable and effective alternative of

conventionally fractionated concurrent chemoradiotherapy in terms of treatment response

and acute toxicity profile.
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INTRODUCTION The treatment options for patients presenting with

locally advanced head-and-neck cancers are surgery
World-wide nearly 6.5 lakhs people develop head-and-  followed by post-operative radiotherapy with/without
neckcancer every year and there are 3.5 lakhs deaths  concurrent chemotherapy or definitive concurrent
from this disease. In India, cancers of lip and oral cavity =~ chemoradiation with surgery reserved as a possible
constitute the second most common cancer (10.3%)  salvage option depending on the sub-site of primary
according to GLOBOCAN 2020 data.'? disease.
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In radiation therapy, duration of treatment plays a major
role, as it has been clinically and biologically proven that
prolonging the overall treatment time will reduce the
chances of tumor control as it is associated with the
accelerated proliferation of tumor cells during treatment.’
In conventionally fractionated regimen, cancer cells
started to repopulate at about 28 days after the initiation
of radiotherapy. For the head-and-neck cancers, the local
tumor control is reduced by about 0.4-2.5% for each day
of prolongation of the overall treatment time.

At the same time however, some recent clinical studies
showed that shortening the overall treatment duration
by accelerated fractionation with or without reducing
the total dose improved local control and to some extent
locoregional control and reduce the distant metastasis
also.* Accelerated radiotherapy can be delivered by
increasing the numbers of fractions per week, either by
delivering radiation on 6 days/week instead of 5 days/
week or by delivering two fractions more than 6 hours
apart on the same day. Delivery of radiotherapy 6 days in
a week is not much explored which is used in this study.
Biologically effective dose of accelerated fractionation, that
is, 60.9 is comparatively more than that of conventional
fractionation, that is, 61.5 for tumor and early responding
tissues. This regimen has the theoretical advantage that the
treatment is completed before accelerated repopulation
becomes a significant radiobiologic factor. Apart from the
radiobiological advantage, accelerated fractionation has.
In our resource limited set-up accelerated fractionation
by shortening the overall treatment time, can increase the
turnover of the machine leading to treatment of a greater
number of patients, and reduce the waiting list of patients
for treatment.

Aims and objectives

We conducted this study to compare the accelerated
fractionation radiotherapy with conventionally fractionated
radiotherapy treatment in terms of disease control and
treatment-related acute toxicities.

MATERIALS AND METHODS

It was a double arm, single institutional, prospective, and
comparative study in patients with Stage 11l and IVA
carcinoma of head-and-neck region aged between18 and
70 years having adequate hepatic, renal, hematological
parameters and an ECOG score of 0-2. Patients with
recurrent carcinoma, previous history of any other
malignancy or chemotherapy or radiotherapy were
excluded. The study was conducted between January 2018
and April 2019.
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Study technique
Patients were selected using above mentioned inclusion
and exclusion criteria and randomized into two groups

Control arm

Patients in this group received conventionally fractionated
radiotherapy to a total dose of 66 Gy in 33 fractions,
single fraction per day, 2 Gy per fraction, 5 fractions/
week, over a time period of 6.5 weeks (44days) with
concurrent chemotherapy with weekly Cisplatin at a dose
of 40 mg/m*.

Study arm

Patients in this group received accelerated radiotherapy
to a total dose of 66 Gy in 33 fractions, 2 Gy/fraction, 6
fractions/week over a time petiod of 5.5 weeks (37days)
with concurrent weekly cisplatin at a dose of 40 mg/m?

Radiotherapy Technique

Patient position

Patients were positioned supine with neck extended and
immobilized with the help of head rest.

Radiation portals

Bilateral parallel opposed fields with or without low anterior
neck field were used for all patients and dose was prescribed
at centre of interfield distance.

For lesions involving skin or tracheostomy tube stoma,
bolus was used to increase the skin dose.

Radiotherapy was delivered by means of conventional
2D planning using “Theratron 780E” telecobalt machine.

Two-phase planning
Phase I: Total 44 Gy in 22 fractions.

Two lateral parallel opposed facio-cervical fields including
the primary and draining lymph node groups were used to
deliver EBRT in Phase I. A matched anterior neck field to
treat the lower neck nodes with midline shielding to reduce
dose to the larynx, pharynx, and spinal cord was used for
some patients.

Phase 1I: Dose of 22 Gy in 11 fractions over 2 weeks in
conventional fractionation given.

Two parallel opposed facio-cervical fields were used here
also. However, here, the posterior border of the lateral
facio-cervical fields was shifted from tip of mastoid process
to tragus to spare the spinal cord (off cord) depending on
clinical situation.

The conventional field borders were followed based on the
standard surface markings and by landmarks as described
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in Fletcher’s text book of radiotherapy and Gunderson and
tepper text book of clinical radiation oncology.*

Follow-up

Response assessment was done using RECIST1.1 after
completion of treatment. All patients were followed up
weekly for treatment related acute toxicity during the entire
course of treatment and then at every month for 6 months
for each patient after completion of treatment. Follow-up
included proper history of complaints, clinical examination,
CBC, LFT, and KFT parameters, and other necessary
investigations as indicated including imaging. Treatment-
related toxicities were assessed as per toxicity assessment
tools-(Common terminology criteria for adverse events
scale version 5.0) and with radiation therapy oncology
group (RTOG) scoring. Patients developing Grade III or
above toxicity were given treatment interruption and were
managed as required.Patients with progressive disease were
managed with chemotherapy or surgery as per requirement.

Approval for study was taken from the Institutional Ethics
Committee.

There is no source of financial grant or other funding.

Statistical analysis

Data were analyzed and compared according to appropriate
statistical tests using SPSS version 20 software and
Microsoft word-excel. Data were summarized as mean and
standard deviation for numerical variables and count and
percentages for categorical variables. Unpaired proportions
were compared by Chi-square test or Fisher’s exact test,
as appropriate. Any P<0.05 will be considered statistically
significant.

RESULTS

Demographic Characters

Both the arms of the study were comparable in terms of
mean age of the patients, gender, primary site of disease,
stage of disease at presentation, and performance status
of the patients at the initiation of the study.

Tumor Response

About 26.6% patients of study arm achieved complete
response in comparison to 25.6% of control arm.
Overall treatment response (complete response+partial
response) was numerically slightly higher in control arm
(68% vs. 66%). However, results of both the arms were
comparable statistically (P=0.970).

Assessment of treatment related toxicity
Skin toxicity of Grade 3 and above was numerically higher
in accelerated fractionation schedule (study arm) than
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conventional fractionation (60%vs.35%). However, this
difference was not statistically significant(P=0.179).

Incidence of high-grade acute mucositis (Grade 3 and
Grade 4) was almost similar between the arms of study
(20% vs.19.3%). In terms of acute mucosal toxicity, both
the arms were comparable (P=0.999).

Although Grade 2 xerostomia was numerically higher in
study arm (46%vs.29%), the difference was not statistically
significant(P=0.155).

Gradel hematological toxicity was higher in control arm
(64% vs.50%). However, the proportion of patients with
higher grade of toxicity was little higher in study group
than that of control group (50% vs.35%).

Grade 2 and above pharyngeal and esophageal toxicity
was higher in accelerated fractionated schedule than
conventional fractionation arm (60% vs.41%) although
the difference was statistically not significant (P=0.143).

DISCUSSION

In our resource-limited set-up with huge patient burden if
accelerated fractionation provides same or better disease
control with acceptable toxicities as that of conventional
fractionation, then a greater number of patients can be
treated in a short span of time leading to judicious use of
available resources. In this study, we did a comparative analysis

Characteristics Arm of the study P-value
Study arm Control
(n=30) arm (n=31)
Mean age of patients 58.15 56.38 0.440
(in years)
Gender
Male 27 29 0.614
Female 03 02
Total 30 31
Primary site of disease
Oropharynx 11 10 0.916
Hypopharynx 04 05
Larynx 15 16
Total 30 31
Stage of disease at
presentation
1] 13 13 0.912
IVA 17 18
Total 30 31
Performance status
(ECOG score)
1 17 20 0.530
2 13 1
Total 30 31
283
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Arm Treatment response Total P-value
Complete response Partial response Stable disease Progressive disease

Study 08 12 03 07 30 0.970

Control 08 13 04 06 31

Total 16 25 07 13 61

Arm Acute skin toxicity Total P-value
Grade 1 Grade 2 Grade 3 Grade 4

Study 05 07 13 05 30 0.179

Control 05 15 09 02 31

Total 10 22 22 07 61

between accelerated fractionation with concurrent cisplatin
and conventional fractionation with concurrent cisplatin.

Newlin et al.,” conducted a study between 2000 and 2006
to know the outcome of altered fractionation radiotherapy
with weekly Cisplatin (30mg/m?/wk) in patients with head-
and-neck squamous cell carcinoma. He found that it was
safe and effective.”

The majority of our patients were in the range of
40-70 years age group with mean age of 54.5 years and
55.90 years in study and control arms, respectively. About
92% of study population was male which was in accordance
with the gender-based incidence and prevalence of
head-and-neck cancers."” Patients of both the arms were
comparable in terms of stage at presentation, performance
status (ECOG score), and primary site of disease (Table 1).

In our study, there was slightly better locoregional control
seen in accelerated fractionation (study arm).Complete
response for study and control arm was 26.6% and 25.6%,
respectively. The partial response was 40% for study arm
and 41.9% for control arm. Stable disease was 23.3% for
study arm and 12.9% for control arm (Table 2).

RTOGO0129 trial, DAHANCA 6 and 7 trial also showed
improved locoregional control in accelerated fractionation
arm when compared to conventional fractionation arm.*"’
The study by Choudhury et al, showed no difference in
the overall response rate between altered fractionation
and conventional fractionation arms with manageable
toxicity. Overall response was 75% in hyper-fractionation,
80% in accelerated fractionation, and 76% in conventional
fractionation."”

In our study, the incidence of Grade 3 skin reactions was
observed more in accelerated fractionation arm compared
to conventional fractionation (43.3% vs.29.03% at week
6 of RT). There was a slight prolongation of time taken
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Arm Xerostomia Total P-value
Grade 1 Grade 2

Study 16 14 30 0.155

Control 22 09 31

Total 38 23 61

for repair among the patients of accelerated fractionation
arm compared to conventional fractionation arm (Table 3).

Incidence of Grade 3 or 4 oral mucositis was numerically
higher in study arm (20%) compared to control arm (19%).
Hematological toxicity of higher grade was also slightly
higher in accelerated fractionation arm than conventional
fractionation, but the difference was not statistically
significant (P=0.154). Incidences of acute xerostomia and
acute pharyngeal and esophageal toxicity were numerically
higher in study arm although these differences were not
statistically significant (Tables 4 and 5).

Overall, our study showed slightly improved complete
response in study arm but, there was an increase in
manageable acute toxicities without any significant increase
in treatment interruption. Similar results were seen in
study conducted by Bourhisetal.'® In their study, LRC at
2 years was increased by 24% in accelerated arm and also
the increase in toxicities by 55% in accelerated arm when
compared to conventional arm. The results of DAHANCA
6 and 7 randomized and controlled trial and RTOG 0522
trial were similar with respect to acute toxicities.””*!
Recently published study by Kumar et al., also reflected the
similar outcome of improved local control but increased
radiation induced acute toxicities for treatment with
accelerated fractionation.” On the contrary,a recent meta-
analysis of six trials evaluating 988 patients showed that
accelerated fractionation has no significant benefitin terms
of locoregional control but increased acute toxicities.”
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Arm Acute Pharyngeal and Esophageal Toxicity Total P-value
Grade 1 Grade 2 Grade 3
Study 12 13 05 30 0.143
Control 18 12 01 31
Total 30 25 06 61
Rades et al., also showed accelerated radiotherapy plus Global cancer statistics. CA Cancer J Clin. 2011;61(2):69-90.
chemotherapy provided no significant benefit but increased https://doi.org/10.3322/caac.20107n

toxicity compared to conventional radiochemotherapy.** 3. Withers HR, Taylor JM and Maciejewski B. The hazard of
accelerated tumor clonogen repopulation during radiotherapy.
Acta Oncol. 1988;27(2):131-146.

https://doi.org/10.3109/02841868809090333m
4. Nguyen LN and Ang KK. Radiotherapy for cancer of the head

Hence, at present, it is not clear whether to or not to
consider accelerated fractionation as a better substitute of
conventionally fractionated radiochemotherapy based on

the disease control and toxicity profile. However, in terms and neck: Altered fractionation regimens. Lancet Oncol. 2002;3:
of logistic reasons, it is always a preferable option than 693-701.

conventional regime. Thus, findings of these studies should https://doi.org/10.1016/s1470-2045(02)00906-3

be further explored by large randomized controlled trials 5.  Fletcher GH. Textbook of Radiotherapy. 3 ed. London: Lea &

Febiger 1991.

6. Gunderson LL and Tepper JE. Clinical Radiation Oncology.
4thed. Philadelphia: Elsevier; 2016.

7. Newlin HE, Amdur RJ, Riggs CE, Morris CG, Kirwan JM and
Mendenhall WM. Concomitant weekly cisplatin and altered

with large sample size and long-term follow-up.

Limitations of the study
This study had its limitations also our sample size was small,

so any statistical data have to be interpreted with caution. fractionation radiotherapy in locally advanced head and neck
It was a single institutional study; hence, result derived cancer. Cancer. 2010;116(19):4533-4540.
can not be extrapolated on entire population. Entire study https://doi.org/10.1002/cncr.25189

duration was about 15 months including patient accrual, 8. Nguyen-Tan PF, Zhang Q, Ang KK, Weber RS, Rosenthal DI,
intervention. and assessment. Hence. the late toxicity and Soulieres D, et al. Randomized Phase lll trial to test accelerated

. . versus standard fractionation in combination with concurrent
the locoregional control and survival could not be assessed. cisplatin for head and neck carcinomas in the radiation therapy

oncology group 0129 ftrial: Long-term report of efficacy and
toxicity. J Clin Oncol. 2014;32(34):3858-3866.

CONCLUSION https://doi.org/10.1200/JC0.2014.55.3925
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