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Abstract The aim is to retrospectively evaluate the clini-
cal outcomes and prognostic factors in patients of locally
advanced nasopharyngeal cancer (NPC) treated with
intensity-modulated radiotherapy (IMRT). The northeast-
ern states report relatively more NPC cases in comparison
to other states of India. This study is an attempt to assess
the treatment outcomes and prognostic factors of locally
advanced NPC who had been treated with definitive
radiotherapy with or without chemotherapy in our institute
from 2012 to 2016 using IMRT. This is a single institu-
tional retrospective study. Thirty-one consecutive patients
of locally advanced NPC treated with definitive chemora-
diation using the IMRT technique between 2012 to 2016
were evaluated. The survival was analyzed using Kaplan—
Meir method and their relations with various clinico-
pathologic parameters were compared. After a median
follow-up time of 36 months, the 5-year overall survival
(OS) and disease-free survival (DFS) was 47.3% and
26.1% respectively. The younger patients of < 50 years
had improved OS (p = 0.05). Patients of stage IVA had
inferior 5-year OS (p = 0.1) and 5-years DFS (0.02) than
those of stage III. The patients who received neoadjuvant
chemotherapy showed improved DFS at 5 years
(» = 0.09). The treatment-related toxicities were within
acceptable limit. This retrospective analysis has reported
outcomes of locally advanced NPC patients treated with
IMRT with concurrent chemotherapy when IMRT was first
introduced in our institute. This is the first of its kind from
the Northeastern region of India.
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Introduction

Nasopharyngeal Cancer (NPC) is relatively a rare malig-
nancy in most of the world except South East Asia,
Southern China, and North Africa [1]. According to
GLOBOCAN 2018 data, the number of new cases of
nasopharyngeal cancers was found to be 129,079, and the
number of deaths related to it is 72,987 [2]. Nasopharyn-
geal cancers have distinct epidemiology and may be caused
by several factors involving genetic variants, environ-
mental factors, and Epstein Barr virus (EBV) infection [3].

The disease is common among the Chinese population
with an age-adjusted rate (AAR) of 30/100,000 for males
and 13/100,000 for females [4]. In India also, the incidence
of the disease is low except in the Northeastern part of the
country [5]. Among the nine population-based cancer
registries (PBCR) of Northeastern India, eight states have a
high age-adjusted ratio (AAR) of NPC with the highest in
the state of Nagaland (15.2/100,000 population) [6]. The
district-wise distribution (population scattered over various
districts within a State) of the AARs of NPC in Kohima
district in Nagaland state is 19.4/100 000 as per the PBCR
report [7].

Radiotherapy in early-stage lesions and chemoradio-
therapy in advanced disease is the standard of treatment in
nasopharyngeal carcinomas. In the era of conventional
radiotherapy, the two-dimensional conventional radiother-
apy (2DRT) for nasopharyngeal cancers had led to severe
acute and late toxicities because of its limitation in con-
formality thus impairing the quality of life. Moreover,
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2DRT also led to increased incidences of loco-regional
relapses. The 5-year local-regional failure rate of 15.0%—
19.1% has been reported in analyses done in the 1990s
[8-10].

2DRT has now been replaced by IMRT which is a
breakthrough in the treatment of nasopharyngeal carcino-
mas. IMRT allows a conformal dose distribution to the
target volume and thus minimizing the dose to the organs at
risk. IMRT has been shown to cause reduced acute and late
toxicities in all head and neck cancers including nasopha-
ryngeal cancers. Currently, IMRT is the most widely used
technique for the treatment of NPC and it has reduced the
5-year locoregional failure rates to 7-4% [11]. A meta-
analysis reviewing more than 3000 participants reported
significantly improved 5-year OS [Odd Ratio 1-51 (95% CI
1-23-1-87)] with IMRT compared with 2DRT or three-
dimensional conformal radiotherapy (3DCRT), along with
a significant reduction of radiation-induced toxicities [12].

IMRT in the North-East region of India was first started
in our institute in 2012. From 2012 to 2016, this single
linear accelerator with IMRT facility was available to cater
the entire region where IMRT treatment of all subsites was
performed. This study is an attempt to assess the treatment
outcomes, prognostic factors with the assessment of treat-
ment-related toxicities-both acute and late in patients of
locally advanced NPC who had been treated with definitive
radiotherapy with concurrent chemotherapy in our institute
from 2012 to 2016 using IMRT.

Materials and Methods

This hospital-based retrospective study was conducted in
compliance with the policy of our institution after approval
by the institutional ethical committee.

Patient Selection

Between January 2012 and December 2016, 31 consecutive
newly diagnosed, non-metastatic locally advanced NPC
patients treated with IMRT at our center with radical intent
were included in the study. All patient and treatment-re-
lated data were retrieved from the record of hospital files.

Diagnostic Workup

Pretreatment evaluation included a complete medical his-
tory, physical examination, hematological and biochemical
profiles. Diagnostic and staging investigations included
nasopharyngoscopy with biopsy, direct laryngoscopy,
upper gastrointestinal endoscopy, contrast-enhanced com-
puted tomography (CECT) scan of the neck, thorax, and
abdomen, and magnetic resonance imaging (MRI) of

Nasopharynx including the brain. None of the patients
underwent a positron emission tomography (PET-CT) scan
as the facility was not available in the entire northeastern
region during the given period. The pre-radiotherapy dental
check-up was carried out for all patients and dental
extraction, if deemed necessary, was performed. Patients
were staged as per the American Joint Committee on
Cancer/Union for International Cancer Control staging
system 2010 (AJCC/UICC2010).

Radiotherapy

All the patients were treated with IMRT with radical intent.
The patients were immobilized in the supine position using
thermoplastic head-neck-shoulder mould. Intravenous
contrast-enhanced CT images were acquired using the
Siemens Somatom CT simulator with 3-mm slice spacing
from the cranial vertex to 2 cm below the clavicle head as
the lower limit.

The gross tumor volume (GTV) included the primary
nasopharyngeal disease (GTVp) as evident in
nasopharyngoscopy and imaging studies and the gross
cervical and retropharyngeal nodes (GTVn). In patients
receiving neoadjuvant chemotherapy (NACT), the GTV
was based on pre-chemotherapy disease volumes. High-
risk clinical tumor volume (CTVpl) included GTV with
0.5 cm margins to encompass the high-risk sites of
microscopic extension however, the margin was minimized
to 2 to 3 mm when CTV abutted the critical structures. The
low-risk CTV (CTVp2) was created by adding a 5 mm
margin to the CTVpl and including the parapharyngeal
space, the posterior nasal cavity, the pterygoid fossae, the
skull base, inferior part of the ethmoid sinus. For T3 and T4
diseases, the ipsilateral cavernous sinus, whole of sphenoid
sinus, and clivus were also included in the CTVp2. The
CTV of the neck included the gross nodes with 0.5 cm
margin and levels Ib, II, III, IV, V, and retropharyngeal
nodal regions. The level Ib station was omitted from the
neck CTV in case of node-negative cases. An additional
5 mm margin was added around the CTV to create the
planning target volume (PTV).

Dose prescriptions were 66-70 Gy in 33-35 fractions to
high-risk PTV and 60 Gy in 30 fractions to low-risk PTV.
Normal tissue tolerance of radiation dose was respected as
per the Quantitative Analyses of Normal Tissue Effects in
the Clinic (QUANTEC) data. IMRT planning was per-
formed for all patients using the XiO treatment planning
system (TPS). IMRT was delivered with 6-MV X-ray
beams modulated by use of a step and shoot technique with
Elekta Synergy (Elekta AB, Stockholm, Sweden) linear
accelerator. Treatment setup verification was done with
image-guided therapy with either daily kV imaging or daily
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CT verification. Radiotherapy was delivered five fractions
in a week.

Chemotherapy

Nineteen patients received neoadjuvant chemotherapy
which consisted of two or three cycles. The patients with
bulky primary (T3/T4) or nodal disease (N1/N2) received
neoadjuvant chemotherapy. The regimens were Doc-
etaxel + Cisplatin and only one patient received three
agent chemotherapy with Docetaxel + Cisplatin + 5 Flu-
orouracil. Out of the 31 patients, 29 had received weekly
concurrent chemotherapy ranging from four to seven
cycles. The chemotherapy regimens consisted of single-
agent Cisplatin or Paclitaxel and Carboplatin.

Follow-up and Assessment

During the radiotherapy treatment, patients were assessed
weekly by a radiation oncologist to evaluate and document
acute toxicity [using Common Terminology Criteria for
Adverse Events (CTCAE) v4.0]. After IMRT completion,
the patients were subsequently followed up every 2
monthly for 1 year, every 3 months through the first
3 years, then annually. During every follow-up, a complete
physical examination and nasopharyngoscopy, CECT of
the neck was carried out. MRI was ordered as clinically
indicated.

Statistical Analysis

Baseline variables were depicted as number (percentage)
and median. The follow-up period was measured from the
day of completion of treatment to the day of the last clinic
visit before analysis. Death from any cause was considered
an event for the calculation of overall survival (OS) and
was measured from the date of histologic diagnosis to the
date of last visit or death. The persistence of disease,
recurrence, and death due to disease or treatment-related
events were the endpoints for disease-free survival (DFS).
Kaplan-Meir method was used to evaluate the survival
rate, and the log-rank test was used to compare the survival
among groups. p < 0.05 was considered as statistically
significant at 95% confidence interval (CI). The log-rank
test was used for univariate analyses, and the Cox pro-
portional hazard model was used for multivariate prog-
nostic analyses. All the data were analyzed using IBM
SPSS Statistics for Windows, version 21 (IBM Corp.,
Armonk, N.Y., USA).
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Results
Baseline Patient Characteristics

Baseline patient and tumor characteristics are shown in
Table 1. The median age of the study patients was 44 years
(21-68 years). Twenty-two (71%) patients were male and
nine (29%) were females. The most common histologic
type was non-keratinizing undifferentiated carcinoma,
(NKUCQ), (45.2%) followed by non-keratinizing differen-
tiated carcinoma (NKDC) and keratinizing squamous cell
carcinoma (KSCC) contributing 35.40% and 19.40%
respectively. The majority of patients (80.6%) had nodal
involvement; 16 patients (51.6%) had N2 disease at pre-
sentation. The most common T-stage was T3, 18 patients
(58.1%). In the study cohort; 20 patients (64.50%) had
clinical stage III and 11 patients (35.40%) had clinical
stage IVA.

Treatment Characteristics

All the study patients were treated with definitive radio-
therapy using IMRT with or without concurrent
chemotherapy. Nineteen patients (61.30%) received NACT
ranging from two to three cycles. The regimens were
Docetaxel + Cisplatin or Docetaxel + Cisplatin + 5 Flu-
orouracil. All the study patients received weekly concur-
rent chemotherapy ranging from two to seven cycles. The
most common regimen for concurrent chemotherapy was
single-agent inj Cisplatin 40 mg/m> weekly. The median
radiotherapy dose was 68 Gy (59.4 Gy-70 Gy) and the
median  duration of radiotherapy was 49 days
(43-63 days).

Treatment Outcome

After a median follow-up period of 36.0 months (range
2-72), the three-year and five-year OS of the study patients
was 66.1% and 47.3% respectively (Fig. 1a). The three-
year and five-year DFS of the patients were 41.3% and
26.1% respectively (Fig. 1b). Potential prognostic factors
including gender, age, histological classification, T-classi-
fication, clinical staging, radiotherapy dose, duration, use
of chemotherapy in neoadjuvant and concurrent settings,
chemotherapy drugs were analyzed by the log-rank test for
univariate analysis (Table 2) and cox proportional hazards
analysis (Table 3). The 22 patients (71%) with age less
than 50 years had improved 5-years OS, 64.4% vs 22.2%.
However, the statistical difference reached borderline sig-
nificance only (p = 0.05, Fig. 2). Patients of stage IVA had
inferior 5-year OS (p = 0.1) and 5-years DFS (0.02) than
those of stage III (Fig. 3). Patients with Kkeratinizing
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Table 1 Patient characteristics

Patient number (n = 31)  Percentage

Gender

Male 22 71%

Female 9 29%
Age

<50 22 71%

> 50 9 29%
Histology

KSCC 6 19.40%

NKDC 11 35.40%

NKUC 14 45.20%
T-classification

T2 5 16.10%

T3 18 58.10%

T4 8 25.80%
Stage

11 20 64.50%

IV A 11 35.40%
NACT

Yes 19 61.30%

No 12 38.70%
RT dose

> 66 Gy 22 71%

< 66 Gy 9 29%
RT duration

< 49 day 16 51.60%
> 50 day 15 48.40%
Concurrent chemotherapy regimen

Cisplatin 25 80.60%

Carbopltin + paclitaxel 6 19.40%

squamous carcinoma had a higher overall survival rate.
Although the majority of the patients were diagnosed with
non-keratinizing undifferentiated carcinoma, this condition
was associated with a relatively poor disease-free survival
rate.

All the patients in the study cohort received concurrent
chemotherapy and the most common chemotherapy drug
was inj Cisplatin. As compared to the patients receiving
concurrent chemotherapy with other drugs, those with
Cisplatin had improved 5 years OS (53% vs 22.2%,
p = 0.2) and DFS (29.2% vs 20%, p = 0.2), Fig. 4. Simi-
larly, the use of NACT improved the treatment outcome.
Nineteen patients (61.30%) in the study cohort receiving
NACT had improved OS and DFS at 5 years when com-
pared with those treated without NACT (Fig. 5).

Radiotherapy dose and duration are important prognos-
tic factors of NPC. The patients receiving RT dose of

66 Gy or more to the gross primary and nodal disease had
improved OS at 5 years (54.7% Vs 33.3%, p = 0.4, Fig. 6).

Treatment-Related Toxicity

Acute and late treatment-related toxicities were recorded as
per CTCAE version 4.0 and are depicted in Table 4. Eight
(25.8%) patients developed grade II and three (9.6%)
patients developed grade III oral mucositis during the
radiotherapy treatment. Grade II dermatitis was recorded in
12 patients (38.7%). None patients had developed grade IV
oral mucositis or dermatitis. Anemia was the most common
hematological toxicity recorded during radiotherapy treat-
ment. Twelve patients (38.70%) developed grade I, nine
patients (29%) developed grade II and five patients
(16.10%) developed grade III anemia. Anemia was man-
aged conservatively with packed cell transfusion. Three
patients (9.70%) experienced grade III neutropenia and
thrombocytopenia. Three patients (9.70%) developed grade
IIT diarrhea during the treatment period requiring hospital
admission.

Subcutaneous fibrosis and xerostomia were the most
common late toxicity recorded. Nineteen patients (61.3%)
developed grade I and four patients (12.9%) developed
grade II subcutaneous fibrosis. Grade I xerostomia was
experienced by 15 patients (48.40%), Grade II by six
(19.4%) patients and only one patient (3.20%) developed
grade III xerostomia. Five patients (16.10%) developed
grade I hearing impairment during the follow-up period.
Grade I late dysphagia was recorded in 13 patients
(41.90%).

Discussion

The current study is an attempt to report the results of
treatment of nonmetastatic locally advanced NPC treated
with definitive chemoradiation using IMRT during
2012-2016 when IMRT treatment was first introduced in
this part of the country. This is the first report of treatment
outcomes of locally advanced NPC patients treated with
IMRT from the Northeast region of India. The prognostic
factors affecting the outcomes have also been analyzed.
The median age of the patients included in the present
study was 44 years (21-68 years) with a male: female ratio
of 2.4:1. This is comparable with that in other studies
carried out in India. Laskar et al. [13] reported treatment
outcome of 206 NPC patient treated during 1994-2004 and
the median age the patients were 43 years (range: 18-76)
with a male: female ratio of 2.6:1. Sharma et al. [14] in a
clinicopathological study from Northeastern India reported
the mean age of presentation of NPC patients
49.7 £ 10.7 years with a male: female ratio of 2.2:1.

@ Springer



S5968 Indian J Otolaryngol Head Neck Surg (December 2022) 74(Suppl 3):S5964-S5973
Survival Function i i
(a) (b) Survival Function
i =3 Survival Function 19 1 Survival Function
+~ Censored + Censored
08 058
S o0s] 3 o6
z -
@ @
E .l g
@ = O 04
0.2 021
0.0 0.0

T

T

0 36 a3 60 72 84 0 20
OS Time (Months) DFS Time (Months)
Fig. 1 Kaplan—Meier plot of a overall survival, b disease-free survival
Table 2 Univariate analysis univariate analysis of potential prognostic factors
Prognostic factors N = 31 (percentage) 5-year OS p Value 5 Year-DFS p Value
Gender
Male 22 (71%) 46.3% 0.8 29.1% 0.354
Female 9 (29%) 55.6% 25.4%
Age
<50 22 (71%) 61.4% 0.05 24.4% 0.97
> 50 9 (29%) 22.2% -
Histology
KSCC 6 (19.4%) 80% 0.08 - 0.983
NKDC 11 (35.4%) 27% 40.9%
NKUC 14 (45.2%) 57.1% 32.1%
T-classification
T2 5 (16.1%) 53.3% 0.518 - 0.078
T3 18 (58.1%) 53.8% 36.7%
T4 8 (25.8%) 0% 0%
Stage
I 20 (64.5%) 55.2% 0.133 40.2% 0.02*
IV A 11(35.4%) 24.5% 0%
NACT
Yes 19 (61.3%) 56.5% 0.169 33.7% 0.094
No 12 (38.7%) 33.3% 21.8%
RT dose
> 66 Gy 22 (71%) 54.7% 0.441 23.1% 0.896
< 66 Gy 9 (29%) 33.3% -
Concurrent chemotherapy drug
Cisplatin 25 (80.6%) 53% 0.232 29.2% 0.26
Carboplatin paclitaxel 6 (19.4%) 22.2% 20%
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Table 3 Cox proportional hazards analysis

Parameters HR 95% CI p Value
Age 2.737 0.952-7.862 0.062
Gender 1.141 0.356-3.661 0.825
Histology 1.827 0.21-15.71 0.583
Stage I vs IV 223 0.76-6.54 0.144
NACT Yes, vs No 2.628 0.342-20.172 0.353
RT duration (days) <49 vs > 50 0.715 0.239-2.142 0.549
RT Dose (Gy) > 66 vs < 66 Gy 1.532 0.512-4.582 0.446
Chemo regimen Cisplatin vs other 2.001 0.625-6.411 0.243
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Fig. 2 Comparison of OS among two age groups

In our study, it was observed that the patients of
age < 50 years had improved OS at 5 years than those of
age > 50 years 64.4% vs 22.2%. Laskar et al. [13]
observed that younger age (< 35 years) patients had sig-
nificantly better locoregional control rates and DFS. Other
reports in the literature showed age as a significant prog-
nostic factor of NPC when treated with RT or Chemo RT
[15, 16].

The histology of the primary tumor was also an
important prognostic factor in our study. The most com-
mon histology was non-keratinizing undifferentiated car-
cinoma, (45.2%) which is similar to the other study from
the Northeast and other parts of India [13, 14]. Worldwide
the keratinizing subtype accounts for less than 20% of
cases, and is relatively rare in endemic areas; the non-
keratinizing subtype constitutes most cases in endemic

areas (> 95%) [17]. Although the majority of the patients
in our study were diagnosed with non-keratinizing undif-
ferentiated carcinoma, it was associated with relatively
poor survival. Similar results are reported by a study from
Nigeria by Aliyu et al. [18].

It is a well-established fact that the stage at presentation
is an important prognostic factor. The stage IVA patients of
our study cohort had statistically significantly improved
DEFS at 5 years than stage III patients (p = 0.02). The pri-
mary tumor size (T) is also a significant prognostic factor.
The patients with T4 and T3 tumors had relatively poor
survival than those with T2. Various large studies have
shown that stage at presentation and T classification is an
important prognostic factor of survival in NPC [19, 20].

The addition of NACT to concurrent chemoradiation is a
promising approach for locally advanced NPC. NACT
reduces the tumor burden which helps in RT planning with
adequate sparing of normal tissues. Moreover, it reduces
the risk of distance metastases in locally advanced NPC
[21]. Two large multicenter phase 3 trials from Guangzhou
have reported significantly improved 5-year OS [HR 0-65
(95% CI 0-43-0-98)] in locoregionally advanced
nasopharyngeal carcinoma (excluding NO disease) treated
with induction docetaxel, cisplatin, and fluorouracil when
added to concurrent chemoradiotherapy [22, 23].

To date, from India, there are no strong published data
regarding the outcomes of various commonly used induc-
tion chemotherapy regimens before chemoradiation in
patients with locally advanced NPC. However, Lokesh
et al. [24] reported the results of a retrospective study from
southern India that there was no significant difference
between taxane-based doublet and triplet chemotherapy
regimens, in terms of survival outcomes, although Grade
III-IV toxicities were numerically higher with the triplet
regimen.

In our study, nineteen patients (61.30%) received NACT
with either Docetaxel 4 Cisplatin or Docetaxel 4 Cis-
platin + 5 Fluorouracil. Although statistically not
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Fig. 4 Comparison of OS and DFS among the groups receiving concurrent cisplatin vs other drugs

significant, the patients receiving NACT had improved OS
and DFS at 5 years (p = 0.1 and 0.09 respectively).

Radiotherapy dose is an important factor in the treat-
ment outcome of NPC patients. Studies had shown the
importance of higher doses (> 66 Gy) for achieving opti-
mal local control [25, 26]. In our study also patients
receiving a total radiation dose of > 66 Gy to the primary
and gross nodal disease had improved OS at 5 years.
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All the patients in our study cohort received concurrent
chemotherapy. The most widely used regimen was inj
Cisplatin 40 mg/m?2 for four to seven cycles. Chan et al.
[27] demonstrated good efficacy and tolerability for a
regimen consisting of weekly Cisplatin (40 mg/m?2). In
their study, 78% of patients in the chemoradiotherapy arm
received at least four cycles of Cisplatin and was associated
with a statistically significant survival benefit after
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adjusting for age and disease stage. In our study also the
majority of the patients (80.6%) received Cisplatin con-
current chemotherapy and had improved 5-year OS and
DFS, although the difference is not statistically significant.

Various prognostic factors such as age, stage, radio-
therapy dose, T size, the addition of NACT have shown

DFS Time (Months)

significance in many studies and have become important
criteria for the assessment of treatment outcomes, which
has also been reflected in the present study.

Patients in our study had an acceptable degree of radi-
ation-related toxicity which is shown in Table 2. Acute
grade II mucositis and grade II dermatitis was experirnced
by 25.8% and 38.7% of patients in our study population
respectively. It is comparable with the Indian study by
Kunheri et al. [28] reporting acute grade II mucositis and
dermatitis by 35% and 47% of patients respectively. In the
current study, 19.4% of patients developed late radiation-
induced xerostomia. Wang et al. [19] reported late xeros-
tomia in 23.2% of patients.

After a median follow-up of 36 months, the OS of our
study patients at 3 and 5 years were 66.1% and 47.3%
respectively. Similarly, the DFS at 3 and 5 years were
41.8% and 26.1% respectively. Our results are slightly
inferior as compared to the reported outcomes in endemic
regions treated with IMRT. Zhi-Qiang et al. [29] reported a
5-year OS of 78.30% for stage III-IVb patients treated with
IMRT and concurrent Cisplatin-based chemotherapy. Wee
et al. [30] reported 3-Year OS and DFS of 80% and 53%
respectively for the stage III and IV NPC patients treated
with concurrent chemoradiotherapy.

The current study has many limitations. Firstly, it is a
retrospective study and the study population is heteroge-
neous. Further, the sample size is very small. However, we
have tried to report the first experience of treating locally
advanced NPC with the IMRT technique from a
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Table 4 Treatment related toxicities

Acute toxicity Late toxicity

Mucositis Subcutaneous fibrosis
Grade 1 20 (64.5%) Grade 1 19(61.3%)
Grade 2 8 (25.8%) Grade 2 4(12.9%)
Grade3 3 (9.6%) Grade 3 0
Dermatitis Xerostomia
Grade 1 19 (61.3%) Grade 1 15(48.4%)
Grade 2 12 (38.7%) Grade 2 6(19.4%)
Grade 3 0 Grade 3 1(3.2%)
Odynophagia Late dysphagia
Grade 1 22 (71%) Garde 1 13(41.9%)
Grade 2 9 (29%) Grade 2 4(12.9%)
Neutropenia Hearing impairment
Grade 1 10 (32.3%) Grade 1 5(16.1%)
Grade 2 7 (22.6%)
Grade 3 3 (9.7%)
Anemia
Grade 1 12 (38.7%)
Grade 2 9 (29%)
Grade 3 5 (16.1%)
Thrombocytopenia
Grade 2 7 (22.6%)
Grade 3 3 (9.7%)
Diarrhea
Grade 2 5 (16.1%)
Grade 3 3 (9.6%)
Vomiting
Grade 2 5 (16.1%)

geographical area of relatively higher incidence but with
limited resources. Therefore, further research in homoge-
nous patients in a prospective design with a larger sample
size needs to be done.

Conclusion

Radiotherapy is the primary therapeutic option for patients
with NPC. The benefit of using concurrent chemotherapy
for the locally advanced disease has been well documented
in various published literature. The transition from 2D-RT
to three-dimensional RT (3DRT), in particular IMRT,
represents a major development forward in the treatment of
NPC. This retrospective analysis has reported outcomes in
locally advanced NPC patients treated with IMRT with
concurrent chemotherapy between 2012 to 2016 when
IMRT was first introduced in our institute. This is the first

@ Springer

of its kind from the Northeastern region of India, the region
which reports the highest incidence of NPC in the country.
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