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Abstract
Background: Nasopharyngeal carcinoma (NPC) is an extremely rare malignant lesion among the pediatric age
group. The relative rarity of pediatric NPC makes the diagnosis difficult. This rarity is often associated with delayed
diagnosis which may lead to advanced loco-regional disease. Here, we study the clinical presentations,
investigations, and treatment of nasopharyngeal carcinoma in the pediatric age group in a non-endemic region.
Result: This is a retrospective study where 21 pediatric patients were enrolled with age under 18 years. They were
managed at a tertiary care teaching hospital between December 2010 and January 2019. Majority of the patients in
this study were boys (66.7%). All children diagnosed with NPC were treated with radiotherapy covering entire
nasopharynx and some children with chemotherapy. Until the patient is in a late stage, most children diagnosed
with NPC were presenting with symptoms of neck mass (90.5%), bleeding from the nose (66.7%), nasal blockage
(57.1%), and hearing loss (47.6%). Pathological report revealed WHO type III in the majority of the patients. All
patients were treated with radiotherapy to primary and enlarged neck nodes.
Conclusion: Children with NPC have excellent survival except for those with distant metastatic disease. NPC in the
pediatric age is usually not suspected clinically until patient in late stage. The TNM staging has the most relevant
prognostic factor. Unfortunately, NPC tends to be locally advanced at the time of diagnosis in the pediatric age
group and is sometimes associated with distant metastasis. In our study, most children were diagnosed with NPC
along with neck node enlargement and were treated with radiotherapy. The diagnosis of pediatric NPC should
prompt timely treatment.
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Background
Nasopharyngeal carcinoma (NPC) is a malignant neoplasm arising from the epithelial cells lining the nasopharynx. NPC is a head and neck malignancy with
remarkable ethnic and geographical variations in incidence. It is a rare malignancy with an incidence in high* Correspondence: santoshvoltaire@yahoo.co.in
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risk areas as 20 per 100,000 persons in a year and lower
rates are seen in the pediatric age [1]. NPC is a rare
tumor in children younger than 10 years of age, and the
incidence rises gradually with the age of the patient. The
annual incidence of NPC is around 0.5 per million children (10-14 years of age) and 1.1 million adolescents (15
to 17 years of age) [2]. The incidence of childhood NPC
is less than 1% of all pediatric malignant neoplasms, as
this head and neck tumor is predominantly seen in
adults [3]. The high-risk regions for nasopharyngeal carcinoma are Southern China, Taiwan, and Hong Kong
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[3]. NPC is extremely rare among children regardless of
the different regions in the world. Approximately, 5% of
the primary malignant neoplasms in children arise from
the head and neck area [4], whereas the NPC represents
around 2% of the head and neck malignant neoplasm in
the pediatric age group [1]. As this is rare in the
pediatric age group and its non-specific clinical presentation like nasal congestion, lymphadenopathy, and ear
symptoms, the diagnosis is often delayed because of initial thinking of benign etiologies. The standard treatment of NPC is radiotherapy. In this study, we discuss
the clinical profile, management, and outcome of
pediatric NPC at a tertiary care teaching hospital in
Eastern India.

Methods
This study was conducted at the Otolaryngology and
Pediatric Departments of a tertiary care teaching hospital in the eastern part of India basing on the data of
children and adolescent patients diagnosed with nasopharyngeal carcinoma. The only inclusion criteria were
patients younger than 18 years with NPC between
December 2010 to January 2019 (Table 1). This retrospective study was approved by the institutional ethical
committee of our medical college. Written consents
were taken from the parents of the children participating
in this study. All children of NPC underwent a detailed
history taking, a full head and neck examination, diagnostic nasal endoscopy, and audiological examinations.
Computed tomography (CT) scan of the neck and nasopharynx was done routinely in all diagnosed cases of
NPC. All children diagnosed with NPC were treated
with radiotherapy covering entire nasopharynx and some
children with chemotherapy. All children of NPC were
followed regularly with physical examination and fiberoptic nasopharyngolaryngoscopy every 3 months for the
first 2 years, every 6 months for the next 5 years, and
then yearly thereafter. Hormonal tests like thyroid function tests, growth hormone, follicle-stimulating hormone
(FSH), and luteinizing hormone (LH) were done for the
majority of the patients after chemoradiation.
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NPC was 14 years (range 6-18 years). The most common
clinical presentation was neck swelling (Fig. 1) in 19
(90.5%) patients, followed by nasal blockage, bleeding
from the nose, and hearing impairment in 14 (66.7%), 14
(66.66%), and 12 (57.1%) of cases respectively (Table 2).
As per histopathological report of our patients, six patients had WHO type I (28.6%), four patients had WHO
type II (19 %), and eleven patients had WHO type III
nasopharyngeal carcinoma (52.4%) (Fig. 2) (Table 3).
The site for a primary lesion at nasopharynx was as follows: the lateral wall (Fig. 3) in 9 cases (42.8%), posterosuperior wall in 8 cases (38%), and the entire
nasopharynx in 4 cases (19%) (Table 3). Four cases
(19.04%) showed skull base invasion. Neck node enlargement was seen in 19 cases (90.5%). N staging was as follows: N1 in 14 cases (66.7%), N2 in 5 cases (23.8%), and
N3 in 2 cases (9.5%) (Table 4). All the children with
NPC were treated with radiotherapy with an overall
good prognosis. Radiation of 1.8 Gy/day for 5 days a
week and a total dose of 40-44 Gy is given to the primary site. Seven children (5 cases of N2 and 2 cases of
N3) were administered with 2-3 cycles of cisplatin-based
chemotherapy (cisplatin 80 ± 100 mg/m2, 5-flurorouracil
600 mg/m2, bleomycin 15 mg/m2, epirubicin 100 mg/m2,
methotrexate 40 mg/m2) after completion with radiotherapy and/or chemotherapy (if distant metastasis were
present). So out of 21 patients, 7 patients were given adjuvant chemotherapy. NPC with neck node metastasis/

Results
Twenty-one children aged between 6 to 18 years diagnosed with nasopharyngeal carcinoma participated in
this study. There were 14 boys (66.7%) and 7 girls
(33.3%) in this study. The median age at the diagnosis of
Table 1 Diagnosed cases of NPC during study period
Years

Number of patients diagnosed

2010-2013

9

2014-2016

8

2017-2019

4

Fig. 1 A female child with nasopharyngeal carcinoma presenting
with right side neck mass
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Table 2 Clinical profile of pediatric nasopharyngeal carcinoma
Cases Age
(years)

Gender Neck node swelling (yes/
no)

Nasal bleeding (yes/
no)

Nasal block (yes/
no)

Aural symptoms (otalgia/hearing loss) (yes/
no)

1

6

M

Y

Y

Y

Y

2

7

M

Y

Y

N

Y

3

7

M

Y

N

N

N

4

11

F

Y

N

Y

N

5

12

M

Y

N

Y

Y

6

12

F

Y

Y

N

Y

7

13

F

Y

Y

Y

N

8

13

M

Y

Y

Y

Y

9

13

M

Y

Y

N

Y

10

14

M

Y

Y

Y

N

11

14

F

N

Y

N

N

12

14

M

Y

Y

Y

N

13

14

M

Y

N

N

Y

14

14

F

Y

N

Y

Y

15

15

F

Y

Y

Y

N

16

15

F

Y

N

Y

Y

17

16

M

Y

Y

N

Y

18

16

M

Y

Y

Y

N

19

17

M

Y

N

Y

Y

20

18

M

N

Y

N

N

21

18

M

Y

Y

N

N

enlargement showed an incremental decrease in the size
after treatment.
’There was no involvement of any cranial nerve in the
cases of this study. After completion of treatment with
radiotherapy and/or chemotherapy (if distant metastasis

were present), one patient was lost to follow up for unknown reasons after treatment without any information
to treating doctor. One patient quits his therapy during
middle of treatment.
Three children (two of them with T2N2M0 and one
with T2N3M0) presented with a recurrence at the primary site after 10 months of treatment and 4th case of
recurrent lesions (T2N2M0) identified after 18 months
of treatment. All 4 cases (19.04%) of recurrent lesions
were treated with surgery, re-irradiation, and adjuvant
chemotherapy. Two patients died due to distant metastasis and recurrence at primary sites. Seventeen cases
showed necrotic changes in enlarged lymph nodes
(80.9%) in contrast CT scan of the neck. Complete remission was reported in 17/21 cases (80.9%). The mortality was reported only in 2 cases (9.52%) and 2 patients
(9.5%) lost follow up.
Table 3 Pathology/WHO classification

Fig. 2 Histopathology picture of nasopharyngeal carcinoma
showing invasive cords and nests of oval to cuboidal cells with large
hyperchromatic and mitotically active nuclei

WHO

Number of patients

%

WHO I

6

28.6

WHO II

4

19

WHO III

11

52.4
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Fig. 3 Endoscopic picture showing an irregular mass at the right
posterosuperior part of the nasopharynx

Discussion
Nasopharyngeal carcinoma is a rare malignant tumor
seen in the head and neck region. The causes are multifactorial and include viral, environmental, and genetic
[5]. NPC is a head and neck malignancy commonly seen
in southern China, south east Asia, and North Africa [5].
Historically, NPC has been thought as a disease of elderly people as the incidence of NPC increases with age
and attends peak at 50 to 59 years of age with a small
peak in late childhood [3]. The incidence is higher
among males than females across the world, particularly
in endemic area [4]. Similar higher incidences among
males are seen in this study. Pediatric NPC is a rare

Table 4 Imaging in pediatric NPC
CT Findings (n = 21)

Number of children

%

Site of lesion
Lateral wall

9

42.9

Posterosuperior wall

8

38.1

Entire nasopharynx

4

19

Skull base invasion

4

19

N1

14

66.7

N2

5

23.8

N3

2

9.5

17

80.9

M0

20

95.2

M1

1

4.8

Neck node metastasis

Necrotic changes in the neck nodes
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neoplasm, and the incidence varies from endemic to
non-endemic areas. In the present study, the incidence
among the boys and girls are in the ratio of 2.2:1,
consistent with previous studies [6–8].
NPC is pathologically classified (WHO classification)
into three categories: keratinizing squamous cell carcinoma (WHO type I), non-keratinizing squamous cell carcinoma (WHO type II), and undifferentiated carcinoma
(WHO type III) (Table 5) [9]. Majority of the cases are
undifferentiated carcinoma (WHO type III) in advanced
stage [10]. NPC is usually caused due to genetic susceptibility, environmental factors like exposure to chemical
carcinogens, and infections with Epstein-Barr virus.
Raised antibody titers to Epstein-Barr virus antigens may
be used as markers [11].
The clinical presentations of the pediatric NPC are
nasal bleeding, nasal blockage, neck swelling, and ear
symptoms like deafness, tinnitus, and headache. Commonest site of origin for NPC is fossa of Rosenmuller.
This is an occult location and the patient is usually
asymptomatic for a prolonged period. The classical clinical presentations such as neck mass, epistaxis, nasal obstruction, and serous otitis media occur infrequently.
Bone erosion at the skull base region with or without affecting cranial nerves is common at the time of diagnosis. Cranial nerves III to VI are commonly involved in
NPC. In contrast to other cancers of the head and neck,
NPC has a greater tendency for early metastasis [12]. As
there is rich lymphatic drainage of the nasopharynx, bilateral neck node metastasis is often the first clinical
sign. The rarity of NPC in children often leads to delayed diagnosis, so childhood NPC is associated with advanced loco-regional spread and higher chance of
distant metastasis [13]. In many cases, the diagnosis is
delayed as the cervical lymphadenopathy suspected to be
of infectious cause. Unilateral serous otitis media is a
common presentation in adult patient with NPC,
whereas in children this is not an atypical presentation.
Otalgia and cervical lymphadenopathy are in favor of infectious etiology in the pediatric age group. In the absence of improvement with the course of antibiotic
treatment, further workup is required. Persistent unilateral otological findings need flexible nasopharyngolaryngoscopic examination to rule out nasopharyngeal
Table 5 WHO classification (pathology) for NPC
Types

Cellular characteristics

Type I

Keratinizing squamous cell carcinoma

Type II

Non-keratinizing (transitional) carcinoma
• Without lymphoid stroma (intermediate cell)
• With lymphoid stroma (lympho-epithelial)

Type III

Undifferentiated (anaplastic) carcinoma
• Without lymphoid stroma (clear cell)
• With lymphoid stroma (lympho-epithelial)

Distant metastasis
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pathology. The peak incidence of NPC in children of
non-endemic region is in the age of 15 to 19 years with
male to female ratio of > 2:1 [14]. As there is no exact
time-frame for initiating a malignancy work up in the
pediatric age group with one-sided otological symptoms,
a higher degree of suspicion may be needed in
childhood.
There are certain characteristics specific to pediatric
NPC that are markedly different from the adult population: being pediatric NPC is often classified as undifferentiated carcinoma, advanced loco-regional disease in
the first diagnosis, higher prevalence of distant metastasis and closely associated with Epstein-Barr virus (EBV)
etiology, and higher prevalence of treatment/therapy-related complications in comparison to the adult group [6,
15]. MRI is usually helpful to provide accurate imaging
for detecting perineural and intracranial spread and also
accurate in detecting the marrow infiltration whereas
cortical destruction of bone is better assessed by CT
scan [16]. Both imaging are almost of the same accuracy
for assessing the lymph nodes. Because of the limited
availability of pediatric MRI in our center, all of our
patients were evaluated by CT scan. Diagnostic nasal
endoscopy with biopsy is a must for confirmation of the
diagnosis.
Radiotherapy is the treatment of choice, and the neoadjuvant chemotherapy is given in advanced cases. Radiation of 50 Gy is often desirable for neck nodes. The
chemotherapy includes methotrexate, bleomycin, and
cisplatin [17]. Nasopharyngeal carcinomas are more radiosensitive [18]. Our patients showed significant improvement after radiotherapy and chemotherapy and
now under follow up. The side effects of radiotherapy to
the head and neck area vary, most often patients complain xerostomia. The chemotherapeutic agent such as
cisplatin is commonly prescribed and leads to ototoxicity, typically bilateral and irreversible [19]. Loss of
hearing in childhood can affect speech, cognitive, and
social development. The future treatment needs avoidance of such drugs. NPC is usually inoperable due to the
complex anatomical location of disease and surgery of
this primary neoplasm is confined to biopsy only. The
radical neck dissection is considered if the primary
tumor seems to be controlled or there are persistent
neck nodes or recurrence in the nodes after chemoradiation or radiation alone [20]. Patel et al. published 5-year
survival of pediatric patients under the age of 18 years
and adult patients, 77 ± 7.3% and 83 ± 3.9% respectively
[21]. The risk of developing second cancer after treatment is significantly higher in pediatric patients with
NPC [7]. In children, early diagnosis of NPC before
loco-regional spread will hopefully avoid the extent of
radiation-associated comorbidities. Radiation dose
should be reduced for patients with NPC with positive
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outcome to neo-adjuvant chemotherapy. Intensitymodulated radiotherapy (IMRT) is a breakthrough in the
treatment of NPC which provides highly conformal dose
distributions to the targeted site with simultaneously
avoiding radiation to normal tissue which helps to improve survival and decrease late toxicity [22]. The overall
outcome is almost similar between adult and pediatric
patients with 5-year disease-specific survival in the range
between 38 and 51% [23]. However, this outcome contradicts to Sultan et al. [13], who documents that patients of NPC with ages between 20 and 45 years old
have almost double risk for mortality in comparison to
child or adolescent. But the children or adolescents have
a higher risk for getting second cancer compared to
adults, which may be due to treatment-related complications [13]. Neo-adjuvant chemotherapy followed by concurrent chemo-radiotherapy has event-free survival rates
of around 70-80% for pediatric age groups with NPC
[24]. However, outcomes for pediatric patients with relapsed NPC remain poor [25]. Most of the patients with
relapsed NPC present with distant metastatic disease
[26]. Alone radiotherapy is often inadequate for treating
relapsed NPC as most of the relapse occurs at the distant sites. Furthermore, the radiotherapy doses required
to treat distant metastatic NPC may lead to severe organ
toxicity. So, chemotherapy is usually needed to treat the
majority of pediatric patients. Early diagnosis and treatment of pediatric NPC helps to prevent morbidity and
mortality.

Conclusion
Nasopharyngeal carcinoma in the pediatric age group is
a very rare clinical entity. It presents with advanced
loco-regional disease if diagnosed in a late stage. Early
administration of treatment is required for childhood
NPC. The treatment of pediatric NPC is essentially
multimodal and includes radiotherapy and chemotherapy. High dose of radiation has an excellent control of
the NPC at the cost of toxicity with serious consequences in the pediatric age group. Reduction of radiation dose to the nasopharynx with the help of neoadjuvant or concomitant chemotherapy helps to reduce
late toxicity along with local control of the tumor. NPC
should be considered as a differential diagnosis when
child presents with neck swelling, nasal obstruction,
nasal bleeding, unilateral conductive hearing loss due to
middle ear effusion, and growth in the nasopharynx.
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