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Introduction

Nasopharyngeal Carcinoma (NPC) is very rare in children less 
than 10-years [1]. It constitutes to 1% of all pediatric malignan-
cies and 35-50% of nasopharyngeal malignancies in children [2]. 
It usually arises from the Rosenmullar fossa of nasopharynx. 
NPC can invade the base of skull and commonly presents with 
bilateral cervical lymphadenopathy. Distant metastases are rare 
at presentation. NPC being chemo and radiosensitive tumor, 
both modalities are used currently in the management of these 
patients.

Biology and epidemiology

NPC originates from the surface epithelium. Three histo-
logic subtypes are recognized by the World Health Organization 
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(WHO) which include, Type I - keratinizing squamous cell carci-
noma, Type II - nonkeratinizing squamous cell carcinoma, Type 
III - undifferentiated carcinoma. Undifferentiated Carcinoma is 
the most common histology seen in children developing NPC 
[3]. Pediatric NPC has an endemic distribution among well-de-
fined ethnic groups (inhabitants in Southeast Asia Mediterra-
nean basin & Alaskan Eskimos). It occurs rarely in the west [4]. 
NPC has a bimodal age of incidence with an early peak between 
10 and 20 years and a second peak between 40 and 60 years. 
Pediatric Nasopharyngeal carcinoma resembles endemic NPC 
in adults with universal type-3 histology and Epstein - Barr Vi-
rus (EBV) positivity. Children with HLA A2Bsin2 haplotype has a 
higher risk of NPC. 
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Role of EBV in pathogenesis

EBV infection observed by expression of EBER RNAs has been 
shown in high-grade, pre-invasive lesions in the nasopharynx, 
but not in low-grade or histologically normal nasopharyngeal 
epithelium [5].Multiple genetic modifications have been report-
ed in NPC, with regular deletion of chromosomes 3p, 9p, 11q, 
13q, and 14q, and promoter of hypermethylation of particular 
chromosomes 3p (RASSF1A, RARβ2) and 9p genes (p16, p15, 
p14, DAP-kinase).Both 3p and 9p deletions have been reported 
in the absence of EBV infection in low-grade dysplastic lesions 
and in typical high-risk individuals with nasopharyngeal epi-
thelium, indicating that these genetic events arise early in NPC 
pathogenesis and may predispose to subsequent EBV infection 
[6]. A stable EBV infection in the nasopharyngeal epithelium 
requires an altered undifferentiated cellular environment. Such 
an altered environment is predisposed by the occurrence of loss 
of heterozygosity in early NPC pathogenesis among patients 
with environmental exposures such as salted fish which result 
in low-grade pre-invasive lesion. These low-grade pre-invasive 
lesions become susceptible to EBV infection after additional ge-
netic and epigenetic events. Once the cells have been infected, 
latent EBV genes provide growth and survival effects, resulting 
in the development of NPC.

Role of EBV detection in NPC

Real-time PCR is more sensitive in the detection of circulat-
ing, cell-free EBV DNA. Pretreatment concentration of EBV DNA 
correlates with tumor load of NPC [7]. It also helps in identify-
ing patients with a higher chance of disease recurrence. Serial 
plasma EBV DNA analysis is also a useful tool for monitoring re-
sponse to treatment and early detection of disease recurrence. 
Patients with rapid clearance of EBV DNA from the circulation 
had a better survival probability compared with a slower clear-
ance. Also, post-treatment EBV DNA levels can predict NPC pa-
tients with a high chance of recurrence.

Histopathology of NPC

Nasopharyngeal carcinomas are malignant neoplasms aris-
ing from the nasopharyngeal mucosa showing histological, ul-
trastructural or immunophenotypic evidence of squamous dif-
ferentiation and most are positive for EBV and a minority for 
HPV [8].

Gross description: Most common site is the nasopharyn-
geal recess (Fossa of Rosenmuller) or a metastatic cervical 
node(most commonly the Jugulo-diagastric group), most speci-
men are tiny endoscopic biopsies or needle cores without any 
specific findings. On resection specimen which is rare albeit the 
gross appearance is variable though and be an infiltrative mass 
or a nodule with surface ulceration or an occult primary invis-
ible to the naked eye [8,9].

Microscopic description: WHO classification of histological 
subtypes of nasopharyngeal carcinoma.

Type 1: Keratinizing subtype: Morphologically is indistin-
guishable from keratinizing squamous cell carcinoma of other 
sites, with obvious features such as squamous pearls and inter-
cellular bridges. Prominent desmoplastic reaction and mono-
nuclear infiltrate is noted [8].

Compared to non-keratinizing carcinoma, the tumour is 
more commonly advanced(76% vs 55%), whereas has a lower 
propensity of lymph node metastasis(29% vs 70%), also worth 
noting is that keratinizing variants are less responsive to radia-

tion and a worse prognosis compared to non-keratinizing coun-
terparts [10,11].

Type 2A: Non-keratinizing, Differentiated subtype: Morpho-
logically consists of interconnecting cords and trabeculae with 
little or no keratinization with cellular stratification and pave-
menting often with a plexiform growth pattern reminiscent of 
high grade urothelial carcinoma. The individual tumour cells 
are relatively smaller with fairly defined cellular borders with 
an inconspicuous nucleoli. The surrounding stroma shows vari-
able lympho-plasmacytic infiltrate and little to no desmoplastic 
reaction[8].

Type 2B: Non-keratinizing, Undifferentiated subtype: This 
is the most common histological variant(>60%) with near con-
sistent association with EBV. It is characterized by islands and 
sheets of large-undifferentiated tumour cells with indistinct cell 
borders, round to ovoid vesicular nuclei and large prominent 
nucleoli. Apoptosis and brisk mitotic activity is always noted 
but necrosis is hitherto rare. In around 12% of cases PAS posi-
tive amyloid globules are noted and can be intracytoplasmic, 
intercellular or stromal and be an aid in the diagnosis of na-
sopharyngeal carcinoma as it is practically never seen in other 
pathologies. A prominent peri and intratumoral lymphoplasma-
cytic infiltrate or non-caseating granulomas may be noted [8].

However subclassification into differentiated or undifferenti-
ated subtypes has no bearing on the prognosis or treatment [8].

Type 3: Basaloid subtype: Least common histological variant, 
characterized by invasive lobular masses and festoons of ovoid 
basaloid cells with high N:C ratio, inconspicuous nucleoli, scant 
cytoplasm. Peripheral palisading and central comedo-type ne-
crosis is common. EBV positivity is noted in high-risk ethnic & 
geographical groups [8].

Immunophenotype: The tumour cells are diffusely positive 
for p63, p40, and HMW-CK such as CK5/6, while are negative 
for EMA, CK7, CK20 & p16. Detection of EBV using EBER-ISH is 
highly specific and found in >90% of cases [8,12].

EBV-LMP1 & EBV PCR are less sensitive and reliable with a 
variable staining pattern and false positive results in view of 
EBV-Positive bystander lymphocytes [12].

Differential diagnosis: The closest mimics of nasopha-
ryngeal carcinoma are poorly differentiated squamous cell 
carcinoma(p40 & p63 positive , while negative for CK5/6 & 
EBER-ISH), sinonasal undifferentiated carcinoma(p63 positive, 
CK7 positive, p40 & CK5/6 negative, EBER-ISH negative), extra-
nodal NK/T cell lymphoma(p63/p40 negative, CD3/56 positive, 
EBER-ISH positive), malignant melanoma(p40 negative, SOX10/
HMB45/melan A positive, EBER-ISH negative), INI1 deficient si-
nonasal carcinoma(p63 positive, INI1/SMACRCB1 loss, EBER-ISH 
negative), & NUT midline carcinoma(p40/p63 positive, NUTM1 
positive, EBER-ISH negative) [8,12].

Assessment of post treatment biopsy: The need to distin-
guish between persistent tumor versus radiation induced atypia 
in non-neoplastic tissue: Post-radiation tumour cells show signs 
of injury in the form of nuclear enlargement, nuclear pleomor-
phism, nuclear hyperchromasia, but with a maintained N:C ra-
tio. Presence of persistent carcinoma cells within 10 weeks of 
completion of radiotherapy does not necessarily mean disease 
persistence nor is it an indication for treatment escalation. A 
negative biopsy is defined as two consecutive negative biopsies 
atleast twelve weeks post-therapy. Radiation induced changes 
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in normal nasopharyngeal mucosa can mimic carcinoma char-
acterized by nucleomegaly, bizarre hyperchromatic nuclei but 
these cells tend to occur singly amongst normal looking epithe-
lial cells (random cellular atypia) with maintained N:C ratio and 
absence of mitotic activity. Radiation induced changes shoudn’t 
persist beyond 12 months post-therapy and any uncertainties 
in the biopsy can be resolved by an EBER-ISH test with positivity 
favoring persistent carcinoma [8,13,14].

Another potential pitfall is the presence of atypical stro-
mal fibroblasts which are large, ovoid with hyperchromatic 
smudged chromatin and persist for years post-therapy, these 
tend to occur singly and are consistently negative for cytokera-
tin and EBER-ISH [8,13,14].

Clinical features

Nasopharyngeal carcinoma commonly occurs in adolescent 
male children [15]. The most common presentation of NPC 
in children is unilateral or bilateral, bulky cervical lymphade-
nopathy (80%), although nose bleeds, nasal congestion, and 
obstruction may be the earliest manifestations of NPC which 
often remains unrecognized. NPC presents with locoregionally 
advanced disease, larger primaries, and higher nodal stage in 
children compared to adults. When the disease invades the 
base of skull it may lead to headache, cranial nerve palsy, and 
raised intracranial pressure. The lateral extension of the tu-
mor may involve the eustachian tube resulting in otalgia, otitis 
media, and may spread along the parapharyngeal space into 
infra-temopral, pterygopalatine fossa. Involvement of temporo-
mandibular joint may lead to trismus. Distant metastasis occurs 
rarely in NPC and involves Lungs, Bones and/or Liver. Table-1 
shows the common differential diagnosis of a nasopharyngeal 
mass in children.

Table 1: Differential diagnosis of nasopharyngeal carcinoma in 
children.

Benign conditions

Mycobacterial Lymphadenopathy

Infectious Mononucleosis

Juvenile Angiofibroma

Malignant conditions

Lymphomas

Parameningeal Rhabdomyosarcoma

Nonrhabdomyomatous soft tissue sarcoma

NUT carcinoma

Esthesioneuroblastoma

Rosai Dorfman disease

Diagnosis and evaluation

A typical clinical presentation of an adolescent with bulky 
cervical lymphadenopathy and a nasopharyngeal mass should 
raise a suspicion of nasopharyngeal carcinoma. Nasal endos-
copy and biopsy of the mass or cervical nodal biopsy helps in 
confirming the diagnosis. Magnetic Resonance Imaging (MRI) of 
the head and neck up to supraclavicular fossa is the preferred 
local imaging modality. Computerized Tomography (CT) of the 
head may help in delineating the skull base erosion by the dis-
ease. Metastatic workup includes computerized tomography of 
the thorax to look for lung and mediastinal nodal spread and 
Bone scan to detect bony metastasis. Recently FDG PET-CT has 
been used by many pediatric co-operative groups for initial stag-

ing workup and response assessment in nasopharyngeal carci-
noma. In a retrospective study of 18 pediatric NPC patients, a 
better concordance between magnetic resonance imaging and 
PET/CT in N staging than in T staging at diagnosis helps to detect 
metastasis and clarified ambiguous findings [16]. In the same 
study, among patients who achieved complete remission, FDG 
PET-CT showed disease clearance 3-6 months earlier than MRI. 

Staging system

The 7th edition of American Joint Committee of Cancer 
(AJCC-2010) staging system is the commonly used classification 
for children with NPC [17] (Table-2). More than 90% of children 
and adolescents with nasopharyngeal carcinoma present with 
advanced disease (stage III/IV or T3/T4). Metastatic disease 
(stage IVC) at diagnosis is uncommon.

Table 2: The AJCC Staging system for pediatric nasopharyngeal 
carcinoma.

Variables Definition

Primary Tumor (T)

T1
Tumor confined to the nasopharynx or tumor extends to 
oropharynx and/or nasopharynx without parapharyngeal 
extension

T2 Tumor with parapharyngeal extension

T3
Tumor involves bony structures of skull base and/or 
paranasal sinuses

T4
Tumor with intracranial extension and/or involvement of 
cranial nerves, hypopharynx, orbit or with extension to 
infratemporal fossa/masticator space

Regional Lymph nodes (N)

N1

Unilateral metastasis in cervical lymph node(s) ≤6cm in 
greatest dimension above supraclavicular fossa, and/or 
unilateral or bilateral, retropharyngeal lymphnodes ≤6cm 
in greatest dimensions

N2
 Bilateral metastasis in cervical lymphnodes ≤6cm in 
greatest dimension, above the supraclavicular fossa

N3
Metastasis in Lymph node(s) >6cm and/or to supracla-
vicular fossa

N3a >6cm in dimension

N3b Extension to the supraclavicular fossa

Metastasis (M)

M0 No distant metastasis

M1 Distant Metastasis

Staging

Stage I T1N0

Stage II T1N1, T2N0, T2N1

Stage III T1N2,T2N2,T3N0,T3N1,T3N2

Stage IVA T4N0, T4N1, T4N2

Stage IVB Any T, N3

Stage IVC Any T, Any N, M1

Treatment

Nasopharyngeal carcinomas being unresectable, radiothera-
py and chemotherapy are the main modalities used in the treat-
ment.
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Radiotherapy

Nasopharyngeal carcinomas are highly radiosensitive and ra-
diotherapy is considered to be the primary treatment modality 
[18]. Higher doses (>65Gy) are required for good loco-regional 
control. Regional lymph nodes in the entire head and neck, 
structures surrounding the nasopharynx, and the entire neck 
are included in the RT field. The traditional radiation plan con-
sists of delivering a high dose (66 to 70Gy) on the primary tumor 
and involved lymph node areas and a prophylactic dose (45 to 
50Gy) on uninvolved bilateral cervical lymph node areas includ-
ing supraclavicular areas. Loco-regional and distant recurrence 
correlates with the size of the primary Tumor (T) and the Nodal 
(N) staging. Tumors of undifferentiated histology (WHO type III) 
are more radiosensitive, correlates with better outcome. Dis-
ease control rates with radiotherapy are stage dependent with 
Overall Survival (OS) of 65–85 % for patients with stage II and 
<50 % for patients with stage IV disease.

In a multicentre study NPC-2003-GPOH/DCOG [19] recruited 
45 patients (8 years to 20 years) with nasopharyngeal cancer. 
1 patient was stage II and 44 patients were staged as III/IV. 
The stage II patient received EBRT of 59.4Gy. Patients staged 
III/IV received 3 cycles of Neoadjuvant Chemotherapy (Cis-
platin, 5FU, Folinic acid) followed by re-assessment. 5 patients 
achieved complete response with NACT and received an EBRT 
dose of 54Gy and remaining 40 patients received an EBRT dose 
of 59.4Gy. All the patients received concurrent Cisplatin as ra-
dio sensitizer. Interferon beta was prescribed for all patients. 43 
patients achieved complete response after completion of the 
treatment. All patients tolerated the multimodality treatment 
well with superior outcomes. 

A study by Ayan et al [20] concluded that the overall sur-
vival in Pediatric Nasopharyngeal Cancer(PNPCs) increased the 
5 year survival upto 70-90%. A study by Pao et al [21] concluded 
that EBRT dose 55Gy-60Gy was sufficient for stage I/II to achieve 
a good disease control. 56 patients with PNPCs were evaluated 
by Serin et al [22] and concluded that radiotherapy alone in-
creased the Locoregional tumor control rate and reduced the 
Locoregional tumor failure rate. They also concluded that the 
addition of chemotherapy reduced the systemic failure rates. 

A single institution study from MSKCC [23] evaluated 33 pa-
tients with PNPCs (stage I-IV). 13 patients received EBRT ( mean 
Radiation dose of 66Gy in both arms) alone and 20 patients 
received a Combined modality Treatment Of Chemoradiation 
(CTRT). They concluded that addition of chemotherapy to EBRT 
did not influence the Locoregional recurrence rates but had a 
significant influence on distant metastasis rates( 84%vs 35% , 
p < 0.01) and improved 10 year overall survival rates (78%vs 
33% , p < 0.05). The recommended EBRT dose is about 65Gy 
( Range 50Gy-75Gy ) for patients above 10 years. For patients 
below 10 years usually a dose reduction of 5-10%(59.4 Gy) [24] 
is suggested. 

Radiotherapy planning by Conformal Intensity Modulated 
Radiotherapy (IMRT) technique is preferred over the conven-
tional 2 D or 3DCRT (3 dimensional Conformal Radiotherapy). 
IMRT technique helps in achieving a very good tumour control 
doses and at the same time decreases the dose received to nor-
mal structures significantly. A study by Guo et al [25] evaluated 
90 patients of PNPCs to receive NACT followed by Radiotherapy 
by IMRT technique. The reported 4 year over all survival was 
90.8%, Progression Free Survival (PFS) was 79.4%. The study 

also concluded that the use of IMRT in PNPCs resulted in lesser 
rates of Xerostomia, Neck fibrosis and hearing loss than conven-
tional 2D/3DCRT techniques. 

The Multicentre NPC-2003-GPOH study also recommends 
radiotherapy contouring volumes. The Gross Tumour Volume 
(GTV) includes the primary tumour region and metastatic 
lymph nodes. Clinical Target Volume (CTV)- High risk region is 
generated with a 1 cm margin to the GTV,CTV- intermediate 
risk) includes the entire nasopharynx, retropharyngeal lymph 
nodes, and jugular level II in stage I/II. For Patients in stage III/I 
the inclusion of jugular nodes level III, IV, V and supraclavicu-
lar region is suggested. The Planning Target Volume ( PTV ) is 
generated by giving a margin of about 5 mm to the CTV. It is 
recommended that Cone Beam Computed Tomography (CBCT) 
is done atleast every 5 fractions of EBRT to detect any errors in 
positioning of the patient.

Chemotherapy

With radiotherapy alone, relapses occur in many patients 
with advanced-stage disease. NPC being chemosensitive, gen-
erally, chemotherapy is used in the treatment of advanced-
stage disease. Methotrexate, Bleomycin, 5-fluorouracil (5-FU), 
cisplatin (CDDP), carboplatin are agents with the best activity 
against NPC. Table-3 shows different chemotherapy regimens 
used in the treatment of nasopharyngeal carcinoma. CDDP 
containing combination regimens showed a clear advantage 
over non-CDDP containing regimens in adult studies. Chemo-
therapy during NPC treatment is commonly administered in 3 
settings, 1.Neoadjuvant, 2.Concurrent, and 3.Adjuvant setting. 
Neoadjuvant chemotherapy induces immediate response re-
sulting in symptom alleviation and allows more time for radia-
tion planning. Concurrent Chemoradiation (CCR) with Cisplatin 
enhances radiation toxicity to NPC cells by inhibiting the repair 
of sublethal damage, reoxygenation, and recruitment of cells 
into a proliferative state, radiosensitization of hypoxic cells. 
Administration of cisplatin during radiation therapy has shown 
a survival advantage compared with radiation alone. A meta-
analysis of studies involving adult locally advanced nasopha-
ryngeal carcinoma found a 20% long term survival benefit with 
concurrent chemoradiation [26]. Neoadjuvant chemotherapy 
was also found to improve survival as it decreased distant and 
local relapses. However adjuvant chemotherapy has shown no 
survival benefit and it was associated with more toxicity and 
compliance issues. Most pediatric study groups incorporate 
neoadjuvant chemotherapy (Cisplatin and 5-FU) f/b concurrent 
chemo-RT (with single-agent Cisplatin). Current overall survival 
rates of pediatric nasopharyngeal carcinoma approach 80-90%.

Three major pediatric co-operative groups prospectively 
evaluated radiation dose reduction in locally advanced na-
sopharyngeal carcinoma in children based on response to in-
duction chemotherapy. Three to four cycles of Cisplatin and 
5-Fluorouracil Induction chemotherapy and Cisplatin-based 
concurrent chemoradiation was used in the management of lo-
cally advanced NPC. In the Italian Rare Tumor in Pediatric Age 
(TREP) Project [27] 60Gy was given T1 and T2a tumors and 65Gy 
to T2b T3,T4 primary. Involved nodes were given 65Gy and 45Gy 
to uninvolved nodes. Forty-six patients were enrolled over a 
10year period with 45 patients with node involvement and 5 
with distant metastasis. Objective Response to primary chemo-
therapy was noticed in 90%. The 5-year OS and PFS rates were 
80.9% and 79.3% respectively. Distant metastases were associ-
ated with poor outcomes.



5

MedDocs eBooks

Cancer Therapy

Table 3: Various chemotherapy regimens for NPC treatment in children.

Chemotherapy regimen Drugs and Doses

PF Cisplatin (100mg/m2 on day-1 or 20mg/m2 on day-1 to 5) + 5-Flurouracil (1gram/m2 on day-1 to 5)

BEP
Bleomycin (15mg/m2 IV bolus on day-1 and 12mg/m2 on 24 hour infusion on day-1 to 5)+ Epirubicin (70mg/m2 on day-1) + 
Cisplatin (100mg/m2 on day-5)

MPF Methotrexate (120mg/m2 on day-1) + Cisplatin (100mg/m2 on day-2) + 5 - Flurouracil (1gram/m2 on day - 1 to 5)

PMB Cisplatin (20mg/m2 on day-1 to 5) + Methotrexate (50mg/m2 on day -1,8 and 15) + Bleomycin (20U/m2 on day-1,8 and 15)

Multicentric NPC-2003-GPOH study [28] used a strategy of 
radiation dose reduction in patients with Complete Response 
(CR) to induction chemotherapy with 45Gy to the nasopharynx 
and respective regional lymph nodes, including the whole jug-
ular group and the supraclavicular region and a boost of 9Gy. 
Patients not achieving a CR post-induction chemotherapy were 
given 45Gy with a 14.4Gy boost. This study also incorporated 
6-months of interferon-beta maintenance after completion of 
therapy. EBV positive nasopharyngeal carcinoma has impair-
ment of T-cell immunity. Interferon-beta has an anti-tumor re-
sponse by direct and indirect effects. Direct antitumor effects of 
Interferon-beta include antiproliferative, cytotoxic effects, and 
increased antigen expression by the tumor. Indirect effects in-
clude activation of macrophages &T-cells and anti-angiogenesis. 
Results of NPC-2003-GPOH is the best reported to date, with a 
median 30-month follow-up with EFS/OS of 92/97 %.

The recently concluded COG ARAR0331 study [29] evaluat-
ed the impact of Induction Chemotherapy (IC) and Concurrent 
Chemoradiotherapy (CCR) in locally advanced nasopharyngeal 
carcinoma (Stage IIb to IV). Patients with complete or partial 
response to induction chemotherapy received 61.2Gy to the na-
sopharynx and neck, and patients with stable disease received 
71.2Gy. The 5-year event-free survival (EFS) and overall survival 
were 84% and 89%, respectively. The 5-year EFS for stages IIb, 
III, and IV were 100%, 83%, and 83%, respectively. The 5-year 
cumulative of local, distant, and combined relapse were 3.7%, 
8.7%, and 1.8%, respectively. Although this study with Induction 
Chemotherapy and CCR resulted in excellent outcomes among 
locally advanced nasopharyngeal carcinoma in children, a trend 
toward decreased EFS was noticed for patients who received 
fewer doses of cisplatin during CCR. Thus an important obser-
vation among these recent studies is that for pediatric NPC pa-
tients with good response to induction chemotherapy, the radi-
ation dose can be reduced to 55 to 60Gy without compromising 
local control rates [30].

Management of recurrent disease

Recurrence of nasopharyngeal carcinoma is usually associat-
ed with poor survival. Most recurrences occur within 1-2 years 
of diagnosis. Responses to taxanes and gemcitabine in recur-
rent nasopharyngeal carcinoma have been documented. Most 
salvage regimens incorporate agents in combination with car-
boplatin or oxaliplatin.

As a second line, adoptive transfer of EBV-specific cytotoxic 
T-cells has been utilized in clinical trials on recurrent NPC. EBV-
specific cytotoxic T cells (EBV-CTLs) are safe and had antitumor 
activity in the relapsed setting. Locally relapsed did better com-
pared to metastatic relapsed patients [31]. Ongoing trials utilize 
a combination of chemotherapy (Carboplatin and Docetaxel) 
and laboratory treated cytotoxic T cells in treating patients with 
refractory or relapsed EBV-Positive nasopharyngeal Carcinoma. 

Also, checkpoint inhibition with anti-PD1 antibodies (Pembro-
lizumab) has shown promising results in early clinical trials in 
recurrent NPC [32].

Late effects of NPC therapy

Radiation therapy remains the main reason for late sequelae 
among NPC patients. The most common long-term side effects 
are hypothyroidism, xerostomia, neck fibrosis, trismus, hearing 
loss, and growth hormone deficiency. Other long-term side ef-
fects include osteonecrosis, dental decay, esophageal stricture, 
cataract, vision loss, cranial nerve palsies, and second malignant 
neoplasms (Skin carcinoma, Salivary gland carcinoma, and Os-
teosarcoma) [33]. Cisplatin may result in renal tubulopathy. The 
use of IMRT instead of 2-dimensional conventional radiation 
therapy has proven to improve local control and reduce radia-
tion-induced toxicities. Also reducing the radiation dose in good 
responders to induction chemotherapy may further reduce the 
long-term side effects. The use of proton radiation therapy may 
reduce the toxicity to the brain and skull base region without 
compromising disease control [34]. Survivors should be moni-
tored for late effects by a multidisciplinary team.

Conclusion

Pediatric nasopharyngeal carcinoma is highly aggressive and 
presents with advanced stage. It is commonly associated with 
EBV and undifferentiated Carcinoma. Despite advanced presen-
tation in children and adolescents, outcomes of NPC are supe-
rior compared to adults with multimodal treatment.
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