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Introduction

Objective. Nasopharyngeal carcinoma is an extremely rare pediatric
malignancy predominantly occurring in adolescent males. Its multi-
factorial pathogenesis is most strongly associated with the exposure to
Epstein-Barr virus in genetically susceptible hosts. In younger patients,
more aggressive biological behavior has been observed, although the
overall survival is better compared to adults. Due to its rarity and non-
specific clinical presentation, the diagnosis in children is often delayed
and misinterpreted. Case report. We report a case of a 16-year-old
boy with stage IVB nasopharyngeal carcinoma. He presented with a
painless palpable neck mass, nasal congestion and a history of occa-
sional epistaxis and headaches. Four years after the completion of a
multimodal treatment, the patient is in complete remission. Conclu-
sion. Although exceedingly rare, pediatricians should consider naso-
pharyngeal carcinoma in the differential diagnosis of palpable neck
masses, especially in male adolescents. A multidisciplinary approach
in the diagnosis, treatment, supportive care and follow-up is of utmost
importance.

Case report

Nasopharyngeal carcinoma (NPC) is a rare
pediatric malignancy accounting for less
than 1% of all pediatric neoplasms (1). The
age-adjusted annual incidence rate increases
with age, reaching its peak in adolescents
(2). Its multifactorial etiology comprises ge-
netic predisposition, epigenetic alternations
related to Epstein-Barr virus (EBV) and ex-
posure to environmental factors. Compared
to adults, pediatric NPC is biologically more
aggressive and generally diagnosed in ad-
vanced stages (3, 4). The current treatment
protocols have resulted in excellent outcome
(2). We report a diagnostic and therapeu-
tic approach to a male adolescent with ad-
vanced stage NPC.

A 16-year-old boy was admitted to the De-
partment of Head and Neck Surgery, Clinical
Hospital Centre Rijeka, due to a one-month
painless swelling on the right side of the
neck. The mass showed no signs of regres-
sion following two-week antibiotic treat-
ment. Additionally, for the previous three
months the patient had been complaining of
nasal congestion and obstruction, as well as
occasional epistaxis and headaches, attrib-
uted to a seasonal allergy. His personal and
family medical history were unremarkable.
Ultrasound showed bilateral cervical
lymphadenopathy. Lymph node fine needle
aspiration demonstrated carcinoma cells.
The patient underwent node biopsy. His-
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topathological and immunohistochemical
examination set the diagnosis of undiffer-
entiated NPC, World Health Organization
(WHO) type III (Figure 1 A-D).

The boy was transferred to the Division
of Hematology and Oncology, Department
of Pediatrics, Rijeka, for further examina-
tion and treatment. Upon admission, he was
in a good general condition, with an audible
inspiratory stridor. Bilateral firm painless
cervical lymph node conglomerates were
palpable (left 10x6 cm, right 4x4 cm in size).
Complete blood count, kidney and liver
function tests, lactate dehydrogenase, ferri-
tin and copper were within reference values,
as well as the tumor markers (carcinoem-
bryonic antigen, neuron-specific enolase,
alpha-fetoprotein and beta human chori-

: < ; s0-®o % {
e SR 019e% Tiel @ a

Jelena Roganovic et al.: Pediatric nasopharyngeal carcinoma

onic gonadotropin). Hypergammaglobu-
linemia was present with immunoglobulin
(Ig) G level of 18.1 g/l (normal range 7-16
g/l). Serological testing was positive for IgG
and IgA viral capsid antigen (VCA) and IgG
anti-EBV nuclear antigen (EBNA); IgM an-
ti-VCA, IgM anti-EBNA and IgG anti-early
antigen (EA) were negative. No circulating
plasma EBV DNA was detected. Polymerase
chain reaction (PCR) identified EBV DNA
in the tumor tissue.

The multislice computed tomography
(MSCT) of the head and neck confirmed
bilateral cervical lymphadenopathy, and re-
vealed a nasopharyngeal tumor 37.6 x 31.7 x
25.2 mm in size (Figure 2). Detailed imaging
studies (chest and spine X-ray, abdominal ul-
trasound, CT of the chest and the abdomen,

Figure 1 Metastasis of nasopharyngeal carcinoma to the lymph node. (A) Islands of tumor cells infiltrate the
sinuses and lymph node parenchyma. Tumor cells exhibit large, vesicular nuclei with prominent red nucleolus
and a moderate amount of pale eosinophilic cytoplasm (B, magnification x400). Immunohistochemically, tu-
mors cells show strong cytoplasmic positivity with epithelial markers for keratin /AE1/AE3) (C, magnification
x40; D, magnification x400).
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bone scintigraphy) excluded the presence
of distant metastases. Bone marrow aspira-
tion was negative for malignant infiltration.
A revision of the histopathological findings
confirmed the diagnosis of undifferentiated
NPC. According to the TNM classification,
the tumor was classified as T2 (parapharyn-
geal extension), N3 (lymph node metastases
larger than 6 cm) and MO (no distant metas-
tases), stratifying the patient into IVB stage
and the high-risk group.
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Figure 2 Multislice computed tomography (MSCT)
of the head showing a nasopharyngeal tumor mea-
suring 37.6 x 31.7 mm.

The boy was treated according to NPC-
2003-GPOH protocol. He received neoad-
juvant chemotherapy consisting of three
courses of cisplatin (100 mg/m? day 1),
5-fluorouracil (1.000 mg/m?/day, day 1-5),
and folinic acid. During the treatment the
patient developed deep right brachial vein
thrombosis, which was treated with low
molecular weight heparin for 3 months. He
had several episodes of febrile neutropenia,
and steroid diabetes during the neoadjuvant
treatment.

Follow-up MSCT demonstrated a partial
response. Photon external radiotherapy - to-
motherapy was performed at the National
Cancer Institute Aviano, Italy. A cumulative
dose of 7000 cGy was delivered to the naso-
pharynx and left neck by conventional frac-
tionation (33 fractions, 5 fractions/week),
with concomitant cisplatin (20 mg/m?, day
1-3) during the first week and the last week
of irradiation. After irradiation, the patient
received recombinant interferon (IFN) beta
for 6 months. CT performed 6 weeks after
the end of radio-chemotherapy and at the
end of IFN treatment showed no evidence
of a tumor. Four years after the completion
of the treatment, the patient is in complete
remission. He takes replacement therapy for
hypothyroidism.

Discussion

NPC is an extremely rare pediatric neo-
plasm that arises from the epithelial cells of
the nasopharynx. The age adjusted annual
incidence rate increases with age, being 0.1
per million at age 0 to 9 years, 0.8 per mil-
lion at age 10 to 14 years, and 1 to 2 per mil-
lion at age 15 to 19 years (2). The median age
at diagnosis is 15.3 years (1).

The incidence of NPC is characterized
by gender, racial, ethnical and geographic
variations, demonstrating its multifactorial
pathogenesis. Males are two to three times
more frequently affected than females (3).
NPC is more common in black children (4).
It is endemic in a few well-defined regions
of China, Southeast Asia and Arctic region,
while intermediate incidence rates are seen
in North Africa and parts of the Mediter-
ranean basin (3, 5). Studies conducted in
these regions have found a positive associa-
tion between consumption of salt-preserved
fish containing significant levels of nitrosa-
mines and NPC risk (3, 6). In addition, a
constant link has been described between
the frequency of human leukocyte antigen




(HLA) class I genes in certain populations
and the risk of developing NPC (7). The
strongest association has been established
between NPC and EBV infection; circulat-
ing free EBV DNA is detected in more than
90% of advanced stage NPC patients. Titer
levels of antibodies to EBV IgA-VCA and
IgA-EA have been widely used as diagnos-
tic and prognostic markers. Quantification
of EBV DNA using real-time PCR is highly
sensitive and specific for NPC, and is used in
clinical management of NPC patients. High
EBV DNA load at diagnosis or detectable
viral load post-treatment is associated with
poor survival and frequent relapse (8-10).
Pediatric NPC is different from its adult
counterpart. It is biologically more aggres-
sive and usually presents in an advanced
stage. Approximately 87% of pediatric NPC
is an undifferentiated subtype, which is
more commonly associated with elevated
EBV titer, confirming a prior viral infection
in genetically susceptible children (4, 11).
Furthermore, children are at higher risk of
developing therapy-related complications,
including secondary cancers. Nevertheless,
pediatric patients have a significantly greater
overall and relapse-free survival compared to
adults (4, 12). The most commonly described
symptoms in children are: neck mass, head-
ache, tinnitus, hearing loss, nasal obstruction,
cranial nerve palsy, diplopia and facial anes-
thesia. Due to the nonspecific symptoms, the
median time to diagnosis is 4.8 months (13).
The treatment of pediatric NPC has un-
dergone drastic changes in the last few de-
cades. Until the early 1990, patients were
mostly treated by irradiation, but then
chemotherapy was introduced. NPC-2003-
GPOH is the current treatment protocol
applied in most European countries. It in-
cludes neoadjuvant chemotherapy, radio-
chemotherapy and IFN beta. The results
are superior to the outcomes of published
results from other pediatric NPC study
groups, with an event-free survival rate of

Jelena Roganovic et al.: Pediatric nasopharyngeal carcinoma

92.4% and overall survival rate of 97.1% at
a median follow-up of 30 months (14). The
combined therapy is well tolerated. Acute
side effects are mainly leucopenia, mucosi-
tis and nausea, while chronic side effects are
hearing loss and hypothyroidism (2, 15). In
order to reduce toxicity, children have re-
cently been treated by intensity-modulated
radiotherapy (IMRT), which offers better
volume coverage of the tumor, while pro-
tecting nearby healthy tissue (16). In addi-
tion, lower doses are administered without
locoregional failures (16).

This paper presents an advanced stage,
high-risk pediatric NPC. The disease ini-
tially presented as a bilateral cervical lymph-
adenopathy. Histopathological and immu-
nohistochemical examination established
the diagnosis of undifferentiated NPC. PCR
identified EBV DNA in the tumor tissue,
dictating the addition of EBV-directed im-
munotherapy with IFN to standard therapy.
Four years after the end of the treatment the
patient is in complete remission with accept-
able toxicity, i.e. hypothyroidism resulting
from radiotherapy. Our case indicates that
NPC, although very rare, should be consid-
ered in children with solid neck masses. EBV
serology as well as imaging methods are re-
quired to set up a treatment plan. Currently,
the preferred imaging modality for disease
staging is magnetic resonance imaging
(MRI). Positron emission tomography-com-
puted tomography (PET-CT) may underes-
timate the extent of the tumor and regional
lymphadenopathy compared to MRI at the
time of diagnosis, but is sensitive and specif-
ic for follow-up (17). Despite the low rate of
relapses/recurrences, long-term follow-up is
recommended, as well as endocrine moni-
toring, due to iatrogenic hypothyroidism.

Conclusion

NPC is a very rare pediatric malignancy
characterized by its biological aggressive-
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ness. The current treatment protocols have
significantly improved the prognosis for
young patients. Further prospective multi-
institutional studies are required in order to
standardize treatment approaches in chil-
dren with different stages and histological
subtypes of NPC, as well as to investigate the
later toxicity of the treatment.
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