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INTRODUCTION
Head-and-neck cancer (HNC) ranks sixth most common malignancy 
worldwide , with an annual incidence of more than 80,00,000 cases 1

and 4,31,000 mortality per year . It is ranked third in India registering 2

more than 2,30,000 new cases every year . The male-to-female ratio 3

ranges from 2-4:1 . About 90% of all HNCs are squamous cell 4

carcinomas,  higher use of alcohol, tobacco, and betel nut chewing is a 
major etiological factor . Sixth decade is the median age of diagnosis . 5

Around 60%–80% in developing countries and 40% patients in 
developed countries are diagnosed in advanced stage . Due to the 
anatomical complexity of this region where the target volumes are 
situated near the critical organs such as salivary glands and spinal cord 
, the treatment becomes a challenging task. The spinal cord lies within 
a concavity surrounded by the horseshoe-shaped planning target 
volume (PTV) . Achieving homogeneous dose distribution to PTVs 6

with the conventional radio-therapy (RT) is a difcult task . In these 
cases  Intensity-modulated radiotherapy (IMRT) allows simultaneous 
pixel-by-pixel intensity modulation of radiation beams and delivery of 
nonuniform uence from any given position of the treatment beam to 
optimize the dose distribution.7-8

Using highly conformal techniques has, however, led to the formation 
of sharp dose gradients, implying that there should be near minimal 

10 changes in the patient, tumour, and organs at risk (OARs) position.  
But such changes may occur owing to the shrinkage of primary tumour 
and nodal disease from the treatment, alterations in the normal tissue 

11-16bulk, and position and weight loss.  This means if we apply the 
original plan to the altered patient anatomy it may lead to 
higher-than-intended dose to the surrounding normal structures. To 
compensate this  adaptive radiotherapy (ART) can be used  which 
utilizes repeat computed tomography (CT) scans during the treatment 

17course for replanning according to the alter regional anatomy.  In this 
study we compare the overall survival at 2 years along with xerostomia 
status at 2 years of ART IMRT vs SIB-IMRT.

MATERIAL AND METHOD
A total of sixty biopsy-proven patients of previously untreated locally 
advanced HNCs were randomized into two arms. All patients were 
treated with IMRT and given concurrent cisplatin weekly (40 mg/m2) 
between March 2018 and Nov 2019 at a regional cancer centre in 
North-Western  India and were  analyzed as per the institutional 
review board-approved protocol. Included patients in the study were 
aged 18–70 years and had Stage III/IV squamous cell carcinoma of 
head and neck located between the base of the skull up to the thoracic 
inlet (excluding salivary gland and thyroid tumors). The European 
Co-operative Oncology Group performance status was 0–2, and 
baseline organ function test for every patient was adequate (complete 
blood count, renal function test, liver function test, and others). 
Exclusion included  patients with distant metastasis, recurrent lesions, 

second malignancies evidence, and severe comorbid diseases .

CT simulation with 3 mm slices  was done pretreatment after 
immbolization . The data were transferred to Eclipse Treatment 
Planning System v. 13.8 (maker: Varian Medical Systems, Palo Alto, 
USA) Target volume and normal structures were delineated as per the 
department protocols. Dynamic IMRT was delivered using 6 MV 
linear accelerator. Patients were treated with  a curative dose of 7000 
cGy divided in 33–35 fractions with SIB IMRT and given weekly 

2concurrent chemotherapy , cisplatin (40mg/m ) .Total dose for  PTV 
70 was 69.96 Gy in 2.12 Gy daily fraction , PTV 60 received 59.4 Gy 
with daily dose of 1.8 Gy/#, and PTV 54 received 54 Gy in 1.63 

rdGy/#.After 3  week  repeat CT scan was acquired for every patient 
(between16 and 20#s) of radiation, and re-contouring was done. Two 
plans were generated on repeat scan for each patient; an actual plan 
(study arm), which was generated by planning again on repeat CT 
scan, and another hybrid plan (control arm), in which the plan of rst 
IMRT was applied after carefully matching isocenter and bony 
landmarks. Patients were assessed weekly till the end of treatment and 
at 1, 3,6 months, 1 year and 2 years. This study aimed to compare 
overall survival at 2 years and long term xerostomia status between the 
two arms at end of 6 months and 2 years.

RESULTS 
All patients completed the planned treatment with concurrent weekly 
cisplatin, however seven (23.3%) patients in the conventional arm and 
three (10%) patients in the adaptive IMRT arm missed 2–3 doses of 
weekly cisplatin after the 2nd week mainly due to acute toxicities. At 
about  6 months after treatment completion, 27 (90%) patients in the 
control arm whereas 29 (96.7%) patients in the study arm achieved CR
Upon treatment completion, all patients suffered from RTOG Grade I 
or II xerostomia in both the arms. As per the CTCAE criteria, there 
were rates of Grade ≥II Xerostomia in the control (96.7%)and adaptive 
arms (93.7%) at 6 months post treatment. However,a statistically 
signicantly higher number of patients suffered from Grade III 
xerostomia at 6 months in the control (50%)compared to the adaptive 
(30%) arm.  (p =0.01)

Figure 1: Comparison Of Xerostomia (percentage) At End Of 6 
Months In Both Arms .
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after completion of treatment.
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At the end of 2 years from treatment, there was signicant 
improvement in quality of life and xerostomia where none of surviving 
patient from both arms complaint of Grade III / IV toxicity, only 4 of 22 
(18.18%) and 5 / 23 (21.08%) complaint of erythema, but still can take 
solid food, corresponds to Grade I  toxicity and none vs 1/ 23 (4.34%) 
in adaptive vs conventional  IMRT respectively complaint of difcult 
at oral intake (Grade II toxicity ) .

Figure 2: Comparison Of Xerostomia (percentage) At End Of 2 Years 
In Both Arms.

Overall survival vary a little with 22/30 (73.33%) alive at end on 2 
years in adaptive IMRT arm and 23/30 (76.66%) alive at end of 2 years 
in conventional IMRT

DISCUSSION
The IMRT technique gives the ability to plam treatment elds with 
varying beam intensity by using inverse planning and iterative 
optimization algorithms.  In the current practice for HNC RT, most 18

centres carry out the rst pretreatment plan to completion without 
accounting for anatomical changes that can occur due to weight loss, 
tumor shrinkage ,edema, inammation, and normal tissue volume 
alterations.  These volumetric changes could potentially miss 11,19

marninal geography of tumour or lead to overdosing of the normal 
tissues  during a course of treatment basedon a single-planning data 
set. ART is a possible solution to account for these errors, which 
involves repeat imaging and replanning during a course of radiation 
treatment . The purpose of this study was to verify the potential impact 
of ART on overall survival, xerostomia for head and neck malignancy. 

Our results showed coherence with the prospective study on 22 
patients undergoing adaptive IMRT for HNC conducted by Schwartz 
et al.,  which demonstrated equivalent acute toxicity proles between 17

conventional and adaptive IMRT at 1 year.

Xerostomia rates according to the RTOG criteria were similar in both 
the arms at the end of treatment and 6 months post radiotherapy. 
However, rates of xerostomia were statistically signicantly lower in 
the adaptive arm at the end of 6 months, according to the 
CTCAEguidelines (P = 0.01). Nishi et al , in their study of volume and 20

dosimetric changes and initial clinical experience of a two-step 
adaptive IMRT scheme for twenty patients of HNC, evaluated 
xerostomia scores 1–2 years after treatment and found that none of the 
patients complained of Grade 2 or more xerostomia.

The limitation of our study was a small sample size.Further studies 
with larger sample sizeand longer follow-up are required to validate 
these results.Furthermore, implemention of  ART for routine use is a 
time- and resource-intensive process. Hence, a more judicious use of 
ARTwould be to identify patients pretreatment who are more likely to 

experience signicant tumour regression during RT course.
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