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Abstract

Background: Radiation is an important modality in the 
treatment of cancer. The longer course of treatment, 
favors stem cells repopulation, increasing the bulk of 
stem cells that have to be obliterated. So overall treatment 
time increases, the chances of local cure by radiotherapy 
decreases. Primary aim of study is to test the efficacy of 
radiation treatment after standard correction in unplanned 
interruption.

Material and Method: 105 patients of head and neck 
cancer (Oropharynx) with ECOG performance score ≤ 
2, with squamous cell carcinoma histopathology and 
with stage III and IVa were enrolled and 95 patients 
have completed treatment. Patients were planned for 
Concurrent chemo-radiotherapy with Cisplatin 40mg/m2 

with EBRT (66Gy/33#/2Gy/#) treatment completed in 6.5 
weeks. During the treatment the patients were grouped 
into uninterrupted arm (48) and interrupted arm with 
standard correction (47).

Results: The enrolled patients mean age: 50 years, males 
76.8%, stage IVa disease 50.7%, ECOG performance 
status (0/1: 67.9%). The complete response (CR) in 
uninterrupted arm was 64.5% and CR in interrupted arm 
with standard correction was 61.7% at 6 months (χ2= 
1.883, p value=0.169). While considering alone Stage 
IV cases, had found that the locally advanced cases of 
uninterrupted arm have significant better response (χ2= 
5.90, p value=0.015). The quality of life was slightly poor, 
but was statistically insignificant in interrupted arm.

Conclusion: The study concludes that patients with 
advanced stage (i.e. IVa) have significantly poor treatment 
outcomes even the standard correction once treatment is 
interrupted. While the patient treated with gap correction 
also have similar outcomes in form of disease-free 
survival and overall survival at 3 years compared to 
uninterrupted arm.

Keywords: Oropharyngeal cancer, EBRT, Uninterrupted 
treatment, Standard gap correction
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Introduction
Most of the head and neck cancers are histologically 

squamous cell carcinomas (90-95%). HNSCC represents 
the sixth leading cancer by incidence. Head and neck 
cancer accounts for more than 550,000 cases annually 
worldwide. (1) Two thirds occur in industrialized nations. 
The disease is slightly more common in urban than 
in rural areas. According to various studies (2), the 
prevalence of head and neck cancer with respect to total 
body malignancies ranges from 9.8% to 42.7%. The 
most common head and neck cancer are oropharyngeal 
carcinoma (28.6%) followed by esophageal and oral 
cavity cancers (19.4%) and (16.3%), respectively. With 
respect to oral cavity and oropharynx, the most common 
site of involvement is the tongue (32.7%).

Radiation is an important modality in the treatment of 
cancer. It is involved in treating 40% of those who are 
cured. To achieve full cure of a patients with cancer, 
radiotherapy must eradicate every tumor stem cell. (3) 
The probability of eradicating cancer with a given dose 
of radiation is inversely related to number of stem cells 
present in volume. (4) The rate of cell division varies widely 
among similar tumors and different tumor types. (5) The 
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longer a course of treatment, the more stem cells can 
repopulate, increasing the number of stem cells that have 
to be obliterated. As overall treatment time increases, 
the probability of local cure by radiotherapy decreases. 
Those cancers which show rapid cellular repopulation 
are less likely to be cured when the overall treatment 
time is extended. (6) Good clinical practice dictates that 
radical course of radiotherapy (RT) treatment should not 
be interrupted. Where this is not possible compensatory 
treatment is required. Lots of evidence continues to 
accumulate highlighting the fact that uncompensated 
interruptions in radiotherapy disadvantage the patient 
and increase the risk of local recurrence and death from 
cancer. The Institutions where interruptions arise should 
follow the adoption of Mackillop’s ALARA principal.(7) 
Present study planned to compare unplanned interruptions 
after standard corrections versus uninterrupted treatment 
by conventional Radiotherapy in head and neck cancer 
uses the above references weighing the tumor response, 
treatment toxicity and outcome was examined in patients 
with locally advanced head and neck cancer treated 
by concurrent radiation therapy and chemotherapy in 
uninterrupted versus interrupted.

Material and Method

Patients: Between October 2012 to July 2014 a total 
number of one-hundred five patients of oropharyngeal 
cancer (stage III–IV-A) were enrolled, out of these 95 
patients have completed the treatment according to study 
protocol. (Table 1)

Inclusion criteria: Patients with age >18 - ≤70years 
had ECOG performance status (0, 1, 2) and hematologic 
profile (hemoglobin >10 gm/dl, absolute neutrophil 
count >1500/µl (ANC), platelets >100,000/µl), hepatic 

and renal function (calculated creatinine clearance >60 
mL/min), patient who were agree for informed consent. 
Exclusion criteria included stage IV-B disease, any prior 
or synchronous malignancy, and previous treatment with 
RT or chemotherapy, hypersensitivity to platinum agents, 
pregnancy and serious medical disease. The patient who 
can’t tolerate accelerated RT or altered fractionation 
because of treatment related morbidities and taken more 
than 15 days gap at any time during RT excluded from 
study. Complete history and general physical examination 
with an assessment of the patient’s clinical performance 
status, and dental status was done in every patient.

Radiation: Patients were planned for common protocol 
of 66Gy/33# in 2Gy/day by two parallel opposed lateral 
fields, 5 #/week, in 6.5 weeks by cobalt-60 Theratron 
-780 E/780C and Bhabhatron tele therapy units. Initially 

Character Arm A; 
n =48 (%)

Arm B; 
n=47 (%)

Age (years)

 Median (range) 52 (29-65) 50 (26-60)

Gender

 Male 

 Female 

37 (77.1)

11 (22.9)

 36 (76.6)

 11 (23.4)

Primary Site (Oro-pharynx)

 Base of Tongue

 Tonsil

 Soft Palate

 Vallecula

23 (48.0)

15 (31.0) 

 6 (13.0)

 4 (8.0)

 20 (43.0)

 17 (36.0)

 6 (13.0)

 4 (8.0)

T stage

 T2

 T3

 T4

 8 (17.0)

24 (50.0)

16 (34.0)

 8 (17.0)

22 (51.1)

15 (31.9)

N stage

 N0

 N1

 N2

18 (37.0)

18 (37.0)

12 (26.0)

15 (32.0)

20 (43.0)

12 (25.0)

TNM stage

 III 

 IV

 23 (48.0)

 25 (52.0)

24 (51.1)

 23 (48.9)

ECOG

 0-1

 2

33 (68.7)

15 (31.3)

32 (68.0)

15 (32.0)

Table 1: Demographic characteristics (N=105)
* Total 10 patients lost from treatment.
TNM: Tumor, Node, Metastasis, ECOG: Eastern Cooperative 
Oncology Group 

Figure 1. Study design
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arm with gap correction using standard method. The 
radiobiological compensation in unscheduled interruption 
was done according to Dale et al 2002 adapted format. 
Once the unscheduled gap was occurred, the remaining 
treatment time was determined along with the number of 
fractions according to prescribed schedule still remaining 
to be delivered. All patients advised for dental evaluation 
and dietician consultation prior to commencement of RT.

To maintain the originally prescribed treatment time, 
two ways of delivering these treatment fractions were 
selected. First the remaining treatment compensated by 
treating on weekend days or by giving all or part of the 
remaining treatment twice daily. If this was possible there 
is no need of radiobiological compensation. Second if it 
is not feasible then the modified dose per fractionation 
is calculated by calculating the normal tissue biological 
effective dose (BED) and later on the basis of delivered 
dose and number of day’s treatment prolongation. [Table 
2] The uninterrupted arm and interrupted arm with gap 
correction arms include 48 and 47 patients respectively.

Chemotherapy: In concurrent single agent Cisplatin, 
40 mg/m2 intravenously was administered weekly 
schedule after proper hydration. A complete haemogram 
and renal function tests were done before every cycle of 
Cisplatin. RT was administered within 2 h after the Cisplatin 
administration. Chemotherapy was withheld in cases of any 
grade 2 or more hematologic or renal toxicity, till the normal 
values were recovered after management of the toxicity.

all patients were planned 46 Gy/23 fractions/ 4weeks 3 
days was given to the primary and draining lymph nodes 
(phase I) followed by 14-20 Gy/7-10 fractions after 
sparing the spinal cord (phase II), and in some patients final 
6-10 Gy/3-5 fractions (phase III) was delivered through 
additionally reduced portals for GTV boost where only 7 
fractions planned in phase II. Only 5 patients considered 
for dose escalation up to 70Gy dose. Electron beam 
irradiation to posterior cervical triangle also considered 
in 5 patients. A parallel anterior lower neck field was 
used in selected patients. Relationship between external 
landmarks and internal anatomy is determined by visual 
inspection, endoscopy, or by radiographic technique 
(e.g. X-ray Soft tissue Neck Lateral view, X-ray PNS, CT 
scan), according to the site wise requirements of disease 
extends. The accuracy during treatment confirmed by 
immobilized with a custom-made thermoplastic cast up 
to shoulders. Clinical Judgement (Surface anatomy based) 
was verified by lead wire placement, radiograph taken 
for modification of field if necessary, during treatment. 
The biological equivalent dose (BED) in both arms was 
calculated with the linear quadratic model using the α/β 
value of 10 for tumor control probability in squamous 
cell cancers of the head and neck region and 3 for late 
reacting normal tissues. As the patients have interrupted 
from the planned schedule the patients were planned 
treatment according to their duration of interruptions. 
After the completion of treatment patients were divided 
into categories as uninterrupted arm versus interrupted 

S. No.
Type of 
compensation

Total 
Treatment 
Duration 
(Days)

Patients in 
each group

Planned 
tumor 
tissue 
BED10

Planned 
normal 
tissue 
BED3

BED10 
reduced 

due gap if 
remains 

uncorrected

Dose/ #

After gap 
correction 

normal 
tissue 
BED3

After gap 
correction 

normal 
tissue 
BED3

1 By weekend 
days treatment

45 10 63.9Gy 110Gy Nil change 2Gy Same as 
planned

Same as 
planned

By twice a day 
treatment

45 6 63.9Gy 110Gy Nil change 2Gy Same as 
planned

Same as 
planned

2 By modification 
in dose/# and 
extending 
treatment days

48 12 63.9Gy 110Gy Reduced 
by 4%

2.42Gy 113.11Gy3

(2.82% )

Equal 
to 34# 

(67.83Gy3)

3 By modification 
in dose/# and 
extending 
treatment days

50 14 63.9Gy 110Gy Reduced 
by 7.04%

2.60Gy 117.66Gy3 
(6.96% )

Equal 
to 35# 

(70.60Gy3)

4 By modification 
in dose/# and 
extending 
treatment days

54 5 63.9Gy 110Gy Reduced by 
12.67%

1.50Gy/ 
BD

119.00Gy3 
(8.18% )

Equal 
to 36# 

(71.39Gy3)

Table- 2 Shows the changes in BED10/ BED3 and dose/fraction after standard correction once a gap occurred. (N=47)
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Each example of treatment interruption is to some 
extent unique and requires its own solution. The 
radiobiological compensation in unscheduled interruption 
was done according to Dale et al 2002 adapted format. (1) 

Once the unscheduled gap was occurred, the remaining 
treatment time was determined along with the number of 
fractions according to prescribed schedule still remaining 
to be delivered. To maintain the originally prescribed 
treatment time, two ways of delivering these treatment 
fractions were selected. First the remaining treatment 
compensated by treating on weekend days or by giving all 
or part of the remaining treatment twice daily. If this was 
possible there is no need of radiobiological compensation. 
Second if it is not feasible then the following steps were 
carried out.

a. First calculated the normal tissue biological effective 
dose (BED) for the prescribed schedule by using : 

 BED = Nd x [1+ d/ (α/β)]

 *Where N is the number of fractions and d is the dose 
per fraction. The recommended value of α/β is 3Gy.

b. Determined the respective pre-gap normal tissue 
BEDs

c. The difference between the BEDs calculated in a and 
b determines the late-normal BED ‘still to give’ (the 
post-gap BED).

d. Now according to remaining days, we ascertain 
treatment option (for example, twice-daily 
fractionation and increased fraction sizes, and so on) 
which have produced the minimum extension to the 
treatment time, we then calculate the required dose 
per fraction to achieve the required late-normal BED 
value.

e. For the selected option, calculated the associated 
tumor BED by using 

 BED = Nd x [1+ d/ (α/β)] - K x (T-T delay)

Acute and late treatment toxicities and follow up: 
Acute toxicities refer to those with onset during or within 
90 days after the course of treatment. Late toxicities are 
those occurring after three months after completion of 
RT. These often reflect the spectrum of radiation tissue 
changes that can be lasting and irreversible. On weekly 
basis patients were monitored for reactions during 
radiotherapy as per Table 4. Patients’ weight was also 
recorded weekly basis to monitor nutritional status. The 
severity of acute toxicities was scored using the Common 
Terminology Criteria for Adverse Events (CTCAE) v5.0 
scale. [10] The first clinical follow up was scheduled at 
six weeks and later every two months for 1st year and 
then every 3 months. Up to 24 months, most patients 
underwent routine imaging (CT/MRI of head and neck, 
Chest X ray PA view) at 6 monthly intervals. Persistence 
of disease was considered as local or regional failure 
from base line status. Fine needle aspiration cytology or 
a biopsy was carried out to document a recurrence in 
clinically suspicious cases. Late toxicities were scored 
at each follow-up evaluation according to CTCAE v5.0 
scale. (8) 

Detailed statistical analysis was performed for patients 
with >12 months of complete toxicity data to study 
differences in toxicity profile between the two treatment 
arms.

Statistical analysis: Statistical calculations were 
performed using the statistics program implemented in 
SPSS version 14.0. Survival data were calculated using 
Kaplan–Meier curves. P values < 0.05 were considered 
statistically significant.

Calculation process for Gap corrections: One 
hundred five patients fulfilling the inclusion and 
exclusion criteria were randomly selected and planned 
for concomitant CT + RT. On the first visit to the hospital 
patients were planned to undergo external beam 
radiotherapy (EBRT). After the completion of RT + CT 
patients were divided into categories: (Table 2)

a. Patients who have completed their treatment in 
scheduled time period.

b. Patients who have interrupted their treatment and 
in their treatment the number of fraction per day/
dose per fraction (Hyper/ Hypo fraction) modified to 
complete their treatment on planned duration/ by 
few days’ treatment duration extension along with 
number of fractions are altered by calculation of 
biological effective dose (BED).

Frequency tables with counts and percentages were used 
to describe pre-treatment and treatment characteristics 
for each group. The categorical clinical characteristics 
between the two treatments were compared.

Variable
Arm A; n 
=48 (%)

Arm B; 
n=47 (%)

p Value 
( χ2)

Blood transfusion 7 (14.0) 6 (13.0) 0.90 
(0.01)

IV fluids 4 (8.0) 10 (21.0) 0.08 
(2.99)

Nasogastric tube 
feeding

18 (38.0) 14 (30.0) 0.38 
(0.76)

Hospitalization  9 (19.0) 15 (31.0) 0.23 
(1.43)

Table 3: Supportive treatment and intervention during the 
treatment
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Toxicity Grade of toxicity Arm A (n =48)* Arm B (n = 47) p Value (r)

N Valid % N Valid %

A. Acute 
toxicity

Mucositis 0
1
2
3
4

0
0

26
22
0

0
0

(46.0)
(54.0) 

0

0
0

14
33
0

0
0

(30.0)
(70.0)

0

0.19 
(0.80)

Dermatitis 0
1
2
3
4

0
 8

25
13
2

 0
(16.7)
(52.1)
(27.8)
(4.2)

0 
8 

14
22 
3 

0 
(16.5)

(30.43)
(46.37)

(7.24) 

0.14 
(0.85)

Dysphagia 0
1
2
3
4

0
3

27
18
0

0
(6.3)

(56.3)
(37.5)

0

0 
2 

22 
20 
 3 

0
(4.34)

(44.92)
(43.47)

(7.24)

0.41 
(0.58)

Vomiting 0
1
2
3

9
20
16
3

(18.7) 
(41.7)
(33.3)
(6.3)

8
19
17
3

(17.39)
(39.13)
(37.68)

(5.79)

0.01 
(0.99)

Dysgeusia 0
1
2

0
11
37

0
(22.9)
(77.1)

0
17
30 

0
(36.23)
(63.76) 

0.19 
(0.95)

Salivary 
changes

0
1
2

0
40
8

0 
(83.3)
(16.7)

0 
28
19

0
(60.86)
(39.13) 

0.34 
(0.85)

Weight loss 0
1
2
3

5
13
23
7

(10.4)
(27.1)
(47.9)
(14.6)

6
12
16
13 

 (12.5)
(24.63)
(33.34)
(28.98)

0.20 
(0.79)

Pain 0
1
2
3

13
16
16
2

(27.8)
(33.3)
(33.3)
(4.2)

0
7

24
16

0 
(14.49)
(50.72)
(34.78)

0.77 
(0.22)

Haemato-
toxicity

0
1
2
3
4

26
16
4
2
0

(54.2)
(33.3)
(8.3)
(4.2)

0 

8
13
10
13
3

(17.39)
(27.53)
(21.73)
(27.53)

(5.79)

0.29 
(0.16)

Renal 
dysfunction

No
Yes

44
4

(91.7)
(8.3)

42
5

(89.9)
(10.1)

0.01 
(0.99)

B. Late toxicity

Xerostomia 0
1
2
3

0
9

23
16

0 
(18.7)
(48.9)
(33.4)

0 
4

26
18

0
(8.4)

(55.3)
(38.3)

0.03 
(0.96)

Persistent 
dysgeusia

0
1
2

4
12
32

(8.3)
(25.0)
(66.7)

0 
21
26

0
(43.5)
(56.5) 

0.37 
(0.83)

Dysphagia 0
1
2
3

0
36
12
0

0 
(74.5)
(25.5)

0 

 0 
26
15
6

0
(55.3)
(31.9)
(12.7)

 0.04 
(0.95)

Fistula ----- 0 0 1 (2.1) ----

Table 4: Distribution of acute and late toxicities according to CTCAE scale
*Excluding missing values.
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 *Where T is the overall treatment time and T delay the 
time lag (from beginning of treatment) before rapid 
tumor repopulation begins to occur. K is the daily 
BED-equivalent (units Gy day-1) of repopulation 
means it is amount of radiation wasted due to 
ongoing tumor repopulation.

Results 
Patient cohort and characteristics: A total of 105 

patients were prospectively grouped into two arms 
according to their treatment completed. Further the 
patients were categorized in terms of age, sex, histology, 
stage distribution. (Table 1)

Treatment compliance: The mean tumor dose was 
65.3 Gy in uninterrupted chemo-radiation arm. Patients 
who were able to complete their treatment within the 
stipulated time plus a 3-day allowance for logistical 
problems and public holidays were considered to have 
completed on time. Approximately (48) 45.7% of CRT 
patients completed treatment without treatment breaks, 
while (47) 44.7% patients completed treatment with 
breaks because of non-compliance and acute toxicities. 
Out of total 105 patients 10 patients were interrupted 
treatment. The median length of interruption was 11 days 
(CRT). Compliance to chemotherapy was moderate, with 
(55) 52.4% patients completing three cycles of cisplatin. 
All except one patient, received at least two cycles 
(120 mg/m2 cumulative dose). Most common reason 
was inadequate hematologic, renal function and severe 
physical weakness. Hospital admission and supportive 
care was required in 7 (19.44%) patients of uninterrupted 
CRT arm of at some point of their treatment, and in 22 
(31.88%) patients of interruption corrected CRT arm 
patients (p < 0.17).

Acute toxicity: The acute toxicity rates confirmed 
the excellent tolerance in both arm A and B (Table 2). 
The grade 3 mucositis occurred in (61) 58.1% of study 
enrolled patients (Arm A (25) 41.0% and Arm B (36) 
69.0%). There was significantly higher incidence of 
severe vomiting, and weight loss >10% in interrupted 
CRT patients. Predominant chemotherapy induced toxicity 
were leucopenia, intractable vomiting and deranged 
renal functions necessitating hospital admission and 
appropriate management interventions. No grade 4 
nephrotoxicity was observed. Treatment related mortality 
was also higher in CRT arm B. (Table 3)

The response to treatment was assessed after 6 weeks 
of therapy according to RECIST criteria for assessing 
response in solid tumors. A summary of response rates 
is given in Table 3. Overall, the complete remission rate 
for loco-regional disease was comparable (p = 0.31) 
between the treatment groups.

The Kaplan–Meier estimate yielded at 3-year disease 
free survival probabilities of 35.4% (Arm A) and 31.9% 
(Arm B) (χ2= 1.01, p value=0.31) (Table 6). The 3 years 
overall survival was 43.8% (Arm A) and 40.4% (χ2= 1.01, 
p value=0.31) (Table 6)

All recurrences were verified histopathologically, 
unless obvious by clinical examination. In patients with 
residual disease, recurrent disease, or progressive 
disease, salvage surgery or palliative treatment was 
offered, depending on the status of the individual patient, 
their symptoms and previous treatment. 1 patient in Arm 
A and 2 patients in Arm B exhibited clinical evidence 
of persistent nodal disease with complete remission of 
local disease 6 weeks after radiotherapy underwent neck 
dissection. 

Late toxicity details were based on minimum of 6 
months of toxicity assessment. The characteristics of 
these patients were representative of the entire patient 
cohort. The late toxicity rates are quantified in Table 4. The 
most common toxicity was due to impairment of salivary 
function that results in grade 3 xerostomia, which was 
seen significantly higher in Arm B. Grade 4 skin reaction 
in the form of fistula was seen in one patient of Arm B. 
Laryngeal necrosis, myelopathy and osteoradionecrosis 
(ORN) were not observed.

Response 
group

Arm A (n 
= 48)* 

Number (%)

Arm B (n 
= 47)* 

Number (%)

p Value 
(χ2)

Complete 
response

31 (64.5) 29 (61.7) 0.31 (1.01)

Partial 
response

13 (27.1) 8 (17.0)

Progressive 
disease

4 (8.4) 10 (21.3)

Unevaluable* 5 (Additional 
to 48)

5 (Additional 
to 47)

Table 5: Tumor response at 6 weeks post treatment
*Total 10 patients lost from treatment. (χ2), Chi square test.

Response 
group

Arm A 
(n = 48)* 

Number (%)

Arm B arm 
(n = 47)* 

Number (%)

p Value 
(χ2)

DFS

At 3 years At 3 years 0.31 (1.01)

17 (35.4) 15 (31.9)

OS 21 (43.8) 19 (40.4) 0.25 (1.3)

Table 6: Treatment outcomes at 3 years post treatment
*Total 10 patients lost from treatment. (χ2), Chi square test.
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Salvage treatment for residual/ recurrence patient: 
All recurrences were verified histologically, unless obvious 
by clinical examination. In patients with residual tumour, 
disease recurrence, or progression of disease, salvage 
surgery or palliative treatment was offered, depending on 
the status of the individual patient, their symptoms and 
previous treatment. Patients exhibited clinical evidence 
of persistent nodal disease with complete remission of 
local disease 6 weeks after radiotherapy underwent neck 
dissection. In the analysis of DFS, they were scored as 
disease-free. 

Discussion
The treatment of loco regionally advanced head 

and neck cancers has undergone a paradigm shift over 
the past three decades, with management strategies 
changing from radiation therapy or surgery as single 
modality to combined modality treatment. Data from 
various randomized studies and a meta-analysis have 
shown the superiority of concurrent chemo-radiation 
schedules in loco-regional control and overall survival. 
(9, 10) Various study reports established that prolongation 
of overall treatment time increases the risk of local 
recurrence of various tumors. (11) This applies not only 
to those receiving radical primary radiotherapy but 
also to those being treated with radical postoperative 
radiotherapy, (12) chemoradiotherapy and those being 
treated with combined brachytherapy and external beam 
therapy, (13, 14, 15) where overall treatment time is the time 
for the combined therapy. Mathematical modelling of the 
data from various studies suggests that an unscheduled 
gap of one day can result in an absolute reduction of local 
control by 1.4%. (16)

The present study was designed to compare the 
effects and results of unplanned interruptions after 
standard corrections (Arm B) versus uninterrupted 
treatment schedule (Arm A), in loco-regionally advanced 
oro-pharyngeal cancers that represent major bulk of the 
patient population with head and neck cancers. According 
to the need to manage interruptions, patients have been 
categorized into three groups (rapidly growing tumors, 
slower growing tumors and palliative intent tumors). There 
is no theoretical reason to state that there is any threshold 
below which an interruption is safe. It is recommended 
that steps should be taken to prevent any interruptions 
in therapy. In situations where gap arises, it states that 
adoption of Mackillop’s ASARA principle recommended 
that interruptions should be As Short as Reasonably 
Achievable. (17) 

The head and neck tumors are rapidly growing 
tumors and are treated with radical intent. The effect of 
interruptions on the outcomes of such cancers has been 

assessed by a number of international studies. (18, 19) 
Treatment duration must not be prolonged by more than 
two days over the original prescription. Those cancers 
which show rapid cellular repopulation are less likely to 
be cured when the overall treatment time is extended. 
(20) It specifies evidence-based categorization of patients 
according to their tumor type. The evidence relating to the 
effect of prolongation of overall treatment time on therapy 
outcome for patients with tumors arising at various sites 
is based on cohort studies (21,22,23) mainly on fast-growing 
squamous tumors of head and neck. The evidence 
that interruptions cause an increase in the risk of local 
recurrence is unassailable, at least for fast-growing 
squamous carcinoma of head and neck. The tumor 
types reported in the literature as being most affected 
by interruptions includes: Head and neck squamous cell 
carcinomas (HNSCC), Cancers of the cervix, Cancers of 
the lung: a) non-small cell (NSCLC) and b) small cell 
(SCLC), Cancers of Oesophagus, Medulloblastoma and 
primitive neuroectodermal tumors (PNET). (24) Patients 
with squamous cell carcinomas of head and neck, cervix, 
and lung suggests that an unscheduled interruption 
of even one day can, if left uncompensated results in 
an absolute reduction of local control of some tumors 
by 1 to 1.4%. These findings are strongly supported by 
robust radiobiological theory, which has been validated 
experimentally. (25)

The Scottish Radiological Society undertook a 
prospective audit of patients with laryngeal tumors 
receiving radical radiotherapy. (26) They found that 34% of 
patients were treated within the prescribed time, 29% had 
their treatment prolonged by one or two days and 37% 
had a longer interruption (3–15 days). The audit of head 
and neck cancer in 2005 from the RCR 53 shows that 
63% of patients had one or more treatment interruptions. 
At our institution the main cause of interruption in head 
and neck patients who had missed treatments other 
than public holidays are social and travel arrangements, 
machine breakdown, treatment related toxicities and co-
morbidities in patients. However, with the introduction of 
local protocols from the guidelines, (27, 28) compensation 
was applied and 88% of interrupted cases completed 
treatment within one day of target. In this study the 
44.7% patients were treated with gap interruptions while 
uninterrupted arm patients were 45.7 %. The main cause 
of gap were social and travel arrangements, public and 
statutory holidays, treatment related toxicities and co-
morbidities in patients. The machine breakdown related 
gap was not noted during the study duration. The cause of 
an interruption cannot always be specified. This probably 
reflects the lack of general awareness of the importance 
of avoiding treatment interruptions.
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Complete remission at the end of treatment, which is 
known to reflect directly on long term disease control was 
reported in this study. This complete remission rate was 
slightly lower in Arm B then Arm A but was not statistically 
significant. Complete remission for local disease in Arm 
A and B were 64.5% and 61.7% respectively. At 3 years 
follow up, In Arm A and Arm B DFS at 3 years was 35.4% 
and 31.9% respectively (χ2= 1.01, p value=0.31). At 
3 years follow up, In Arm A and Arm B OS was 43.8% 
and 40.4% respectively, but this was not statistically 
significant at 3 years (χ2= 1.31 , p value=0.25). 

While considering Arm B patients only, the patients 
who were gap compensated but with extended treatment 
time (40.6%) has significant difference in the local control 
in comparison to Arm A (χ2= 3.713, p value=0.047). 

As the disease outcome is multi-factorial but out 
of various factors the most important factor is the total 
duration of treatment. Various published literature have 
confirmed the importance of uninterrupted treatment. 
The drawbacks of thesis are that those patients who have 
taken long gap during treatment are not compensated 
within time limits, as the dose per fraction after gap 
correction is more and more doses per fraction will 
increase the chance of the late toxicity, so it’s better 
to deliver the treatment with increasing duration of the 
treatment. If any patient who have taken the gap because 
of treatment related morbidity are difficult to deliver or 
need close monitoring during the altered fractionation 
schedules, because there are increased chances of acute 
toxicities.

Conclusion
The study concludes that patients with advanced stage 

(i.e. IVa) have significantly poor treatment outcomes even 
with the standard correction once treatment interrupted. 
The grade 3 mucositis was significantly higher in Arm 
B compared to Arm A patients. There was significantly 
higher incidence of severe vomiting and weight loss >10% 
in interrupted CRT patients. While the patient treated 
with gap correction also have similar outcomes in form 
of disease-free survival and overall survival at 3 years 
compared to uninterrupted arm. The study limitation is the 
limited number of patients included in this study. For more 
accurate outcomes, a large number of study population is 
required.
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