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Abstract:

Background: Nasopharyngeal carcinoma (NPC) is a malignancy with a distinct epidemiology, showing a
high prevalence in East and Southeast Asia. Its etiology is multifactorial, involving Epstein-Barr virus
(EBV) infection, genetic susceptibility, and environmental factors like consumption of preserved foods.
The deep anatomical location of the nasopharynx and the frequent presentation at advanced stages
complicate management.

Aim: This review aims to consolidate current knowledge on the multidisciplinary management of NPC
patients undergoing chemo-radiotherapy, encompassing epidemiology, pathophysiology, diagnosis,
staging, treatment protocols, and the essential role of integrated healthcare teams.

Methods: A comprehensive review of the scientific literature was conducted, synthesizing information on
NPC's anatomical basis, histopathological classification (WHO types 1-3), diagnostic evaluation (including
endoscopy, CT, MRI, and PET-CT imaging), and evidence-based treatment strategies. The central role of
concurrent chemoradiation, primarily with cisplatin-based regimens and intensity-modulated radiation
therapy (IMRT), is detailed.

Results: Treatment for locoregionally advanced NPC (Stages II-IV) is primarily nonsurgical, relying on
concurrent chemoradiation, which significantly improves survival. IMRT allows precise targeting,
improving local control while reducing toxicity. Induction or adjuvant chemotherapy is used in advanced
cases. Prognosis is stage-dependent, with 5-year survival rates ranging from approximately 82% for Stage
I to 49% for Stage IV. Care is complicated by acute and late treatment-related toxicities, including
xerostomia, dysphagia, and hearing loss.

Conclusion: The management of NPC necessitates a complex, protocol-driven approach centered on
chemo-radiotherapy. Optimal patient outcomes are achieved through a coordinated, multidisciplinary team
strategy that integrates precise staging, advanced radiation techniques, systemic therapy, and
comprehensive supportive care to manage treatment sequelae and ensure long-term surveillance.

Keywords: Nasopharyngeal carcinoma, Chemoradiotherapy, Intensity-modulated radiation therapy,
Epstein-Barr virus, Multidisciplinary team, Head and neck cancer.

Introduction:
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The pharynx is a musculomembranous tubular conduit that anatomically links the nasal cavities to the
larynx and trachea, serving as a critical crossroads for the respiratory and digestive tracts. Its uppermost
segment, the nasopharynx, occupies a complex anatomical region positioned posterior to the nasal cavity
and superior to the oropharynx. This space is surrounded by several key structural landmarks. Anteriorly, it
is bounded by the posterior choanae of the nasal cavity, which constitute the transitional aperture between
the nasal passages and the nasopharyngeal chamber. Posteriorly, the nasopharynx is delineated by mucosa
that overlies the superior pharyngeal constrictor muscle, providing both structural support and a muscular
boundary. Laterally, the region is defined by the fossae of Rosenmuller, the openings of the eustachian
(pharyngotympanic) tubes, and the tori tubarius, collectively forming recesses and prominences that are of
particular relevance in both normal physiology and pathological processes. Superiorly, the nasopharynx is
constrained by the body and clivus of the sphenoid bone, whereas inferiorly it is continuous with, and
functionally connected to, the soft palate, which plays an essential role in velopharyngeal closure during
swallowing and speech. Malignant neoplasms originating within the nasopharyngeal mucosa are most
frequently squamous cell carcinomas. These tumors display biological and clinical characteristics that can
be distinct from squamous cell carcinomas arising in other subsites of the head and neck, including
differences in etiologic factors, patterns of spread, and response to therapy. The fossa of Rosenmuller, a
deep pharyngeal recess located posterolateral to the eustachian tube orifice, is recognized as the most
common primary site for nasopharyngeal carcinoma, accounting for approximately half of all cases arising
in this anatomic region [1]. The predilection of nasopharyngeal carcinoma for this anatomically concealed
recess has important implications for early detection, as lesions in this area may remain clinically silent
until they reach an advanced stage [1].

Nasopharyngeal carcinoma is characterized by striking geographic and ethnic variations in incidence,
reflecting a complex interplay between genetic predisposition, environmental exposures, and infectious
agents. In particular, populations in East and Southeast Asia, with China as the most prominent example,
exhibit a markedly elevated incidence of this malignancy compared with most other regions of the world
[2]. Notably, Chinese ancestry itself has been identified as an independent risk factor, even among
individuals who reside outside high-incidence regions, suggesting that underlying genetic or heritable
factors contribute significantly to disease susceptibility [2]. In addition, an increased incidence of
nasopharyngeal carcinoma has been observed among individuals of Native Alaskan ancestry, further
emphasizing the importance of ethnicity and genetic background in disease risk [3]. These epidemiologic
patterns have prompted extensive research into the molecular and environmental determinants of
nasopharyngeal carcinogenesis. In areas where nasopharyngeal carcinoma is highly prevalent, the majority
of cases are etiologically associated with infection by Epstein-Barr virus (EBV). EBV is a ubiquitous
herpesvirus that infects a substantial proportion of the global population, often in childhood, typically
establishing a latent and lifelong infection. This near-universal prevalence poses a major challenge to fully
delineating the specific viral and host mechanisms that drive malignant transformation in only a small
subset of infected individuals [4]. Nonetheless, several EBV-encoded oncogenic proteins and latent gene
products, including latent membrane proteins LMP-1 and LMP-2, as well as the Epstein-Barr nuclear
antigen EBNA1, have been demonstrated to play crucial roles in cellular transformation, immune evasion,
and tumor progression in nasopharyngeal carcinoma [5]. These viral factors modulate multiple signaling
pathways and contribute to the characteristic molecular profile of EBV-associated tumors. Although
nasopharyngeal carcinomas related to human papillomavirus (HPV) have been reported, particularly in
some low-incidence regions, a definitive and consistent causal association between HPV and
nasopharyngeal carcinoma has not been established, and EBV remains the predominant viral agent
implicated in its pathogenesis [1][2][3].

Fig. 1: Nasopharyngeal Carcinoma.
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The clinical course and therapeutic responsiveness of nasopharyngeal carcinoma are strongly influenced by
its histopathological subtype. To standardize classification and facilitate prognostication and treatment
planning, the World Health Organization (WHO) categorizes nasopharyngeal carcinoma into three principal
histologic types. Type 1 tumors are keratinizing squamous cell carcinomas, which tend to resemble
conventional squamous carcinomas seen in other head and neck subsites. These tumors are associated with
EBV infection in approximately 70% to 80% of cases [6]. Type 2 carcinomas are differentiated
nonkeratinizing tumors, and type 3 carcinomas are undifferentiated nonkeratinizing nasopharyngeal
carcinomas; the latter represents the most frequently encountered histologic subtype worldwide [7]. Types
2 and 3 are generally more radiosensitive and chemosensitive than keratinizing tumors and thus often
demonstrate better treatment responses and clinical outcomes under contemporary therapeutic protocols
[7]. Almost all cases of type 2 and type 3 nasopharyngeal carcinoma are closely linked to EBV infection
and are predominantly observed in regions where EBV is endemic, reinforcing the central etiologic role of
this virus in nonkeratinizing disease. More recently, nasopharyngeal carcinoma with basaloid features has
been recognized as a rare, distinct histologic variant, notable for its aggressive clinical behavior and poorer
prognosis [8]. The selection of treatment modalities for nasopharyngeal carcinoma is guided primarily by
tumor stage, histologic subtype, and overall patient condition. Owing to the deep-seated location of the
nasopharynx, its proximity to critical neurovascular structures, and the frequent presence of submucosal
and skull base extension at diagnosis, surgical resection is often technically challenging and associated with
significant morbidity. As a result, management is typically nonsurgical, with radiation therapy serving as
the cornerstone of treatment. For early-stage disease, including stage I and stage II tumors, high-dose
external beam radiation therapy alone is often sufficient to achieve locoregional control and long-term
survival. In contrast, for more advanced tumors, classified as stage III or stage IV, concurrent
chemoradiotherapy is generally recommended, with systemic chemotherapy added to improve
radiosensitivity, enhance locoregional control, and reduce the risk of distant metastasis. In recent years,
there has been increasing interest in the utilization of genetic and molecular markers, including viral-
associated surface proteins and EBV-related antigens, as potential targets for immunotherapeutic strategies
and precision oncology approaches in nasopharyngeal carcinoma [9]. Such innovations may further refine
risk stratification and enable more individualized treatment algorithms in the future.
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Over the past decade, significant progress has been made in the diagnosis and management of
nasopharyngeal carcinoma, resulting in notable reductions in disease-related mortality [10][11][12].
Improvements in imaging modalities, enhanced understanding of tumor biology, more widespread use of
combined modality therapy, and the development of sophisticated radiation techniques such as intensity-
modulated radiotherapy have collectively contributed to better locoregional control and survival outcomes.
Additionally, increased awareness in high-risk populations and efforts toward earlier detection have
facilitated the diagnosis of disease at more curable stages. These advances underscore the critical
importance of ongoing clinical and translational research aimed at refining therapeutic regimens, optimizing
long-term functional outcomes, and further reducing treatment-related toxicities. Continuous innovation in
the fields of virology, immuno-oncology, radiotherapy, and supportive care remains essential to improving
the prognosis and quality of life of patients affected by nasopharyngeal carcinoma.

Etiology

The etiology of nasopharyngeal carcinoma is multifactorial and remains only partially elucidated, reflecting
a complex interplay between genetic susceptibility, environmental exposures, and viral oncogenesis.
Current evidence supports the notion that no single causative factor is sufficient in isolation; rather,
carcinogenesis arises from the convergence of inherited genetic predisposition, lifestyle or dietary
influences, and infection with oncogenic viruses such as Epstein-Barr virus (EBV). The relative
contribution of each of these elements appears to vary across geographic regions and ethnic populations,
which likely accounts for the marked epidemiologic heterogeneity observed in nasopharyngeal carcinoma
incidence worldwide. In regions where EBV is not endemic or is not strongly implicated in tumorigenesis,
including much of the United States and other low-incidence Western countries, traditional head and neck
cancer risk factors such as tobacco smoking and alcohol consumption have been identified as significant
contributors to nasopharyngeal carcinoma risk [13]. These exogenous exposures may drive carcinogenesis
through the induction of chronic mucosal irritation, DNA damage, and accumulation of somatic mutations.
By contrast, in EBV-endemic regions, such as Southern China and parts of Southeast Asia, this association
with smoking and alcohol is much weaker or absent, suggesting that EBV-related mechanisms overshadow
the carcinogenic impact of these lifestyle factors in those populations [13]. This epidemiologic divergence
is mirrored in the World Health Organization (WHO) histologic classification of nasopharyngeal carcinoma.
WHO type 1 tumors, which are keratinizing squamous cell carcinomas, show more etiologic heterogeneity
and are frequently unrelated to EBV infection, aligning more closely with the risk profile of conventional
squamous cell carcinomas of other head and neck subsites. In contrast, WHO type 2 (differentiated
nonkeratinizing) and type 3 (undifferentiated nonkeratinizing) nasopharyngeal carcinomas demonstrate a
consistent and strong association with EBV, and EBV infection is considered a central and defining etiologic
factor for these subtypes [14].

Ethnicity and genetic background represent additional key determinants of nasopharyngeal carcinoma
susceptibility. Asian ancestry, particularly Southern Chinese ancestry, has long been recognized as a major
independent risk factor, even among individuals who have migrated away from high-incidence regions and
reside in countries with otherwise low background rates of the disease [15]. This observation strongly
implicates inherited or ancestral genetic factors in predisposing certain populations to nasopharyngeal
tumorigenesis. A similar pattern is observed in individuals of Native Alaskan ancestry, who also display a
disproportionate risk of developing nasopharyngeal carcinoma. Mitochondrial DNA analyses, particularly
of the D4h haplogroup, have revealed common ancestral genetic links between Native Alaskan populations
and East Asian groups, providing a plausible explanation for the shared elevated risk and suggesting that
these populations may harbor overlapping genetic susceptibility loci [16]. Dietary exposures have also been
implicated in the pathogenesis of nasopharyngeal carcinoma, particularly in endemic regions. Diets rich in
preserved foods, especially salted and preserved fish, have been extensively studied as potential risk factors
[17]. These preserved products may contain high levels of nitrosamines and other carcinogenic compounds
formed during preservation and fermentation processes. Chronic ingestion of such foods during early life
has been hypothesized to contribute to mucosal DNA damage, facilitate EBV-driven oncogenesis, or act
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synergistically with latent viral infection and genetic predisposition to promote malignant transformation
[17]. The timing and duration of exposure may be critical, with some studies suggesting that childhood and
adolescent dietary patterns are particularly relevant in shaping long-term cancer risk.

Further support for the role of hereditary and shared environmental factors comes from epidemiologic
studies that document familial aggregation of nasopharyngeal carcinoma in both endemic and nonendemic
regions [18][19]. The occurrence of family clusters, often involving multiple affected first-degree relatives,
indicates that common genetic variants, shared environmental exposures, or a combination of both may
underlie this observed familial risk. These familial patterns have stimulated ongoing efforts to identify
specific genetic polymorphisms and susceptibility genes, such as those within the HLA region and other
immune-regulatory loci, that may modulate host response to EBV and influence carcinogenic pathways. In
many high-incidence regions, circulating EBV DNA has gained prominence not only as a marker of
etiologic involvement but also as a useful tool for disease screening, risk stratification, and post-treatment
surveillance. Quantitative assays for plasma EBV DNA are increasingly utilized to detect subclinical or
carly-stage disease in high-risk populations, with elevated levels correlating with tumor burden and
advanced stage at diagnosis [20]. High pretreatment EBV DNA levels have been consistently associated
with poorer treatment response, higher rates of distant metastasis, and increased disease-related mortality,
underscoring the prognostic relevance of this biomarker [20]. Although the prognostic significance of EBV
DNA titers has not yet been comprehensively characterized in all settings, persistently elevated or rising
EBV DNA levels following completion of therapy have been described as a powerful adverse prognostic
factor for overall survival and disease-free survival [21][22]. This persistent viremia may reflect minimal
residual disease, occult micrometastases, or treatment-resistant tumor clones, and thus provides an
important window into the biological behavior of the malignancy. Collectively, these findings highlight
nasopharyngeal carcinoma as a paradigmatic example of a cancer in which viral oncogenesis, inherited
genetic predisposition, and environmental and lifestyle factors are intimately intertwined. The complexity
of its etiology continues to drive research aimed at disentangling these interactions, with the ultimate goal
of improving primary prevention strategies, refining risk prediction models, and optimizing early detection
protocols in vulnerable populations [21][22].

Epidemiology

The epidemiology of nasopharyngeal carcinoma is distinguished by pronounced geographic, ethnic, and
age-related variations, reflecting the complex interplay of viral, genetic, and environmental factors that
influence its distribution. In regions classified as nonendemic—particularly the Americas and Europe—the
disease remains rare, with reported incidence rates of fewer than one case per 100,000 individuals [23].
This low prevalence contrasts sharply with the situation in endemic areas, where rates rise dramatically.
The highest incidence has been documented in certain regions of Southern China, especially Guangdong
and Guangxi provinces, where nasopharyngeal carcinoma may reach up to 21 cases per 100,000 people and
accounts for approximately 18% of all malignancies diagnosed in these populations [24]. These striking
differences underscore the central role of ancestry, environmental exposures, and the high prevalence of
Epstein-Barr virus (EBV) infection in influencing disease risk. In much of Asia, where endemic
nasopharyngeal carcinoma is most prevalent, the disease typically presents in middle age. Patients
commonly seek medical attention during the fourth to sixth decades of life, a pattern consistent across
numerous epidemiologic studies [25]. This age distribution suggests that carcinogenesis may progress over
many years, possibly beginning with early-life EBV infection, followed by the accumulation of genetic and
environmental cofactors that ultimately drive malignant transformation. In contrast, in many African
regions where EBV infection is widespread, nasopharyngeal carcinoma often affects a much younger
population. A substantial proportion of cases in Africa occur in children, highlighting yet another distinct
epidemiologic pattern associated with endemic EBV exposure, genetic susceptibility, and possibly unique
environmental influences [26][27].
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Regions outside endemic zones, including most of North America and Europe, demonstrate a bimodal age
distribution of nasopharyngeal carcinoma. The first peak occurs during late adolescence, while the second
peak emerges in older adulthood, typically between the sixth and seventh decades of life [28]. This dual-
age pattern suggests that different etiologic mechanisms may be at play in younger versus older patients,
possibly reflecting varying contributions of viral, environmental, and hereditary factors. Gender disparities
are another salient epidemiologic feature. Across multiple populations, nasopharyngeal carcinoma occurs
more frequently in males than in females. Men are estimated to have a 2.75-fold higher risk of developing
the disease and a 3.25-fold greater risk of nasopharyngeal carcinoma—specific mortality compared with
women [29]. While the underlying reasons for these differences are not definitively established, lifestyle
behaviors such as tobacco use, which traditionally differ between genders in many endemic regions, may
contribute to the observed gender gap. For example, in China—where much of the epidemiologic data
originates—men smoke at significantly higher rates than women, which may partially explain their elevated
risk [29]. However, some studies indicate that this gender disparity diminishes with age. In one large
Chinese cohort, the incidence and mortality among individuals older than 55 years were nearly equivalent
between the sexes, suggesting that risk factors other than tobacco use may predominate later in life [30].
Overall, the epidemiologic profile of nasopharyngeal carcinoma reflects a cancer deeply shaped by
geography, ethnicity, age, and gender. Its uneven global distribution and demographic variations provide
important insights into the underlying mechanisms of disease and highlight the need for regionally tailored
prevention, screening, and treatment strategies [30].

Pathophysiology

Nasopharyngeal carcinoma represents a biologically distinct malignancy within the spectrum of head and
neck cancers, characterized by a unique interplay between viral oncogenesis, host genetic susceptibility,
and environmental cofactors. Unlike other head and neck squamous cell carcinomas, which are principally
related to tobacco and alcohol exposure, nasopharyngeal carcinoma is most strongly associated with
Epstein-Barr virus (EBV), and its pathophysiology has been extensively studied through this lens. The
predominance of EBV-related disease has driven substantial research into the viral gene products and host
determinants that facilitate malignant transformation, illustrating a multistep oncogenic process deeply
rooted in the host—virus relationship [31]. In areas where nasopharyngeal carcinoma is endemic, a majority
of tumor cells—and even premalignant epithelial lesions—contain EBV DNA. This near-universal presence
of viral genetic material reinforces a strong etiologic association and supports the concept that EBV
infection is not a secondary event but rather an early and integral component of carcinogenesis. The
persistence of EBV in the nasopharyngeal epithelium establishes a latent infection that contributes to
dysregulation of normal cellular processes, initiating a cascade of events that ultimately promote malignant
transformation. Viral latency allows EBV to evade immune detection and maintain long-term residence
within epithelial cells, providing an opportunity for oncogenic gene products to exert their effects on host
cellular pathways [31].

Host genetic susceptibility plays an equally crucial role in determining which individuals progress from
latent infection to malignancy. Numerous studies have demonstrated a strong correlation between
nasopharyngeal carcinoma and specific human leukocyte antigen (HLA) variants. These HLA mutations,
particularly those affecting antigen presentation, may impair immune recognition of EBV-infected cells,
thereby enabling viral persistence and enhancing susceptibility to malignant transformation [32]. Such
mutations are notably more frequent among individuals of Chinese and Southeast Asian ancestry, offering
a molecular explanation for the marked geographic and ethnic disparities in incidence. Among the host
genetic determinants, polymorphisms in major histocompatibility complex (MHC) class I genes have
emerged as some of the most potent risk factors for nasopharyngeal carcinoma development, underscoring
the central role of immune modulation in disease pathophysiology [33]. The prevailing model of EBV-
related tumorigenesis proposes that nasopharyngeal carcinoma arises from the clonal expansion of a single
progenitor epithelial cell that has become latently infected with EBV. This clonal origin is consistent with
EBV’s established role in other malignancies such as Burkitt lymphoma and Hodgkin lymphoma.
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Following initial infection, the virus enters a restricted latency program, expressing a limited set of genes
that provide survival signals to the host cell while minimizing immune detection. Over time, a sequence of
genetic abnormalities and epigenetic alterations accumulates, driven in part by the viral genome’s
interaction with host cellular machinery [34].

Among the EBV gene products implicated in oncogenesis, the latent nuclear antigens EBNA1, EBER1, and
EBER?2 have drawn significant attention. EBNA1 is essential for maintenance and replication of the viral
episome within the host nucleus and contributes to genomic instability and disruption of apoptotic pathways
[35][36]. The EBV-encoded small RNAs (EBERs) further enhance tumor cell survival by modulating
immune responses and promoting a microenvironment conducive to malignant progression. However, the
most prominent oncogenic driver identified in nasopharyngeal carcinoma is latent membrane protein 1
(LMP1). LMP1 functions as a constitutively active mimic of CD40, a receptor involved in immune
signaling, and therefore exerts powerful effects on multiple intracellular pathways. It activates the NF-«kB,
MAPK, PI3K, and JNK/AP-1 pathways, all of which are pivotal in regulating cell proliferation, survival,
and resistance to apoptosis [37][38]. Through these mechanisms, LMP1 endows infected cells with a
proliferative advantage, promotes genomic instability, enhances metastatic potential, and interferes with
normal cell-cycle regulation. The cumulative effect of these signaling alterations supports the development
of a microenvironment in which malignant transformation is increasingly likely. In summary, the
pathophysiology of nasopharyngeal carcinoma reflects a sophisticated interaction between EBV-driven
oncogenic processes, host immunogenetic susceptibility, and environmental influences. The disease arises
through a stepwise progression involving latent viral infection, immune evasion, genetic alterations, and
activation of oncogenic pathways. Continued research into these mechanisms is essential for the
development of targeted therapies and for improving early detection and prevention strategies in high-risk
populations [35][36].

Fig. 2: Pathophysiology of nasopharyngeal cancer.
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Nasopharyngeal carcinoma is characterized by a distinct and well-defined histopathological spectrum that
underpins its clinical behavior and guides diagnostic and therapeutic decision-making. The World Health
Organization (WHO) classifies nasopharyngeal carcinoma into three principal histologic subtypes on the
basis of microscopic architecture and cytologic features: keratinizing squamous cell carcinoma (type 1),
nonkeratinizing differentiated carcinoma (type 2), and nonkeratinizing undifferentiated carcinoma (type 3)
[39]. Although these categories share a common anatomic origin, they differ substantially in morphology,
association with Epstein-Barr virus (EBV), and response to therapy, making accurate histologic
classification essential in clinical practice. Type 1 nasopharyngeal carcinoma, the keratinizing subtype, is
histologically indistinguishable from keratinizing squamous cell carcinoma occurring at other mucosal sites
within the upper aerodigestive tract. On light microscopy, these tumors demonstrate obvious squamous
differentiation, with tumor cells forming nests, sheets, or islands composed of polygonal cells possessing
abundant eosinophilic cytoplasm. Prominent intercellular bridges are a characteristic feature, reflecting
well-formed desmosomal junctions. Keratinization is variably present, often manifested as individual cell
keratinization and the formation of keratin pearls—concentric lamellated accumulations of keratin situated
within tumor nests. On this basis, type 1 tumors can be graded as well, moderately, or poorly differentiated,
depending on the extent and uniformity of keratinization and the degree of cytologic atypia [39]. This
grading parallels that used for conventional squamous cell carcinoma in other head and neck locations.
Type 2 nasopharyngeal carcinoma, the nonkeratinizing differentiated subtype, displays a quite different
histologic profile. The neoplastic epithelium typically grows in anastomosing cords, trabeculae, or nests of
tumor cells that are interconnected in a cohesive pattern. The cells show relatively well-defined borders but
minimal or absent keratin production, and keratin pearls are generally lacking. Intercellular bridges may be
present but are often subtler than in keratinizing tumors and may be focal or inconsistent. Cytologically, the
tumor cells frequently exhibit vesicular nuclei and prominent nucleoli, with moderate amounts of
cytoplasm. In some cases, the architecture and cytologic appearance can bear resemblance to urothelial
carcinoma, particularly when there is a nested or trabecular pattern. The stromal response in type 2 tumors
is also characteristic: a desmoplastic, fibrotic reaction is typically absent, in contrast to what may be
observed in some other squamous carcinomas. Instead, the supporting stroma commonly contains a dense,
nonneoplastic lymphoplasmacytic infiltrate, reflecting the intimate interplay between the tumor and host
immune response [39].

An important feature of nonkeratinizing nasopharyngeal carcinoma is the potential for intra-tumoral
heterogeneity in the degree of differentiation. Within a single neoplasm, foci that resemble differentiated
nonkeratinizing carcinoma (type 2) may coexist with areas that more closely resemble undifferentiated
carcinoma (type 3). In such cases, classification is based on the dominant histologic component, which is
the pattern occupying the greater proportion of the tumor. The subdivision of nonkeratinizing carcinoma
into differentiated and undifferentiated categories is considered optional from a prognostic standpoint, as
current evidence indicates that this distinction does not confer major differences in clinical outcome [39].
Type 3 nasopharyngeal carcinoma, the nonkeratinizing undifferentiated subtype, is the most characteristic
and frequently encountered histologic form of the disease in endemic regions. It exhibits one of two
predominant histologic patterns on hematoxylin and eosin (H&E) staining, known as the Regaud and
Schmincke patterns, although these patterns do not appear to be associated with differences in prognosis
[40]. In the Regaud pattern, the tumor is composed of large, cohesive sheets or nests of malignant epithelial
cells with indistinct cell borders, creating a syncytial appearance. The cells often appear to merge into one
another, and the cytoplasm of adjacent cells tends to blend, making individual cell outlines difficult to
discern. By contrast, the Schmincke pattern is characterized by a more diffuse, noncohesive growth, in
which tumor cells are dispersed within a dense background of inflammatory cells, sometimes closely
mimicking the microscopic appearance of non-Hodgkin lymphoma. In both patterns, the neoplastic cells
typically exhibit round to oval nuclei with vesicular chromatin and prominent, centrally or eccentrically
placed nucleoli. Across type 3 tumors, keratinization is absent, and no keratin pearls are seen. Mitoses are
frequently encountered and may be numerous, reflecting the high proliferative activity of this subtype, and
apoptotic bodies are commonly observed. Despite the high turnover, overt geographic necrosis is relatively
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uncommon. A striking and consistent feature is the presence of a prominent nonneoplastic
lymphoplasmacytic infiltrate in the surrounding stroma. This inflammatory background, dominated by T
lymphocytes and plasma cells, is so characteristic that type 3 nasopharyngeal carcinoma has historically
been termed “lymphoepithelioma.” This admixture of malignant epithelial cells and reactive lymphoid
elements can create diagnostic challenges, particularly on small biopsies, where the lesion may be mistaken
for a lymphoid neoplasm without careful immunohistochemical evaluation [39].

Immunohistochemistry plays an indispensable role in confirming the epithelial nature of the tumor,
distinguishing nasopharyngeal carcinoma from morphologic mimics, and supporting the diagnosis of EBV-
associated disease. Tumor cells in nasopharyngeal carcinoma typically show strong positivity for
cytokeratin-based epithelial markers. High molecular weight keratins and pancytokeratin reliably stain the
neoplastic cells, confirming their epithelial origin [41]. Nuclear expression of p63 and p40, transcription
factors associated with squamous differentiation and basal epithelial cells, is also commonly observed,
further supporting a diagnosis within the spectrum of squamous or squamoid carcinoma [41]. Expression
of EBV latent membrane protein (LMP) is a key feature in many cases, particularly in nonkeratinizing
carcinomas, and its detection underscores the etiologic role of EBV in the pathogenesis of these tumors.
Equally important is the negative immunophenotypic profile for markers that would suggest alternative
lineages. Nasopharyngeal carcinoma cells are negative for CK20, which is more typical of colorectal and
some urothelial carcinomas, and they do not express leukocyte common antigen CD45, which is
characteristic of lymphoid malignancies [41]. Neural and melanocytic markers such as S100, HMB45, and
MelanA are also absent, helping exclude melanoma and peripheral nerve sheath tumors. Similarly, markers
of skeletal muscle differentiation, including desmin, myoglobin, and myogenin, are negative, allowing
differentiation from rhabdomyosarcoma and related sarcomas. CK7 is generally negative in nasopharyngeal
carcinoma, although occasional cases may show focal or partial positivity, so its expression must be
interpreted with caution and in the context of a broader immunohistochemical panel [41].

Beyond protein expression, direct detection of EBV genetic material represents a critical adjunct in the
histopathologic evaluation of nasopharyngeal carcinoma. EBV DNA can be identified in tumor tissue using
molecular techniques such as polymerase chain reaction (PCR) or fluorescence in situ hybridization (FISH),
and it is detected in approximately 75% to 100% of nasopharyngeal carcinoma cases [42]. This high
detection rate highlights the strong association between EBV and the disease, particularly in
nonkeratinizing subtypes, and supports the routine use of EBV testing as part of the diagnostic workup. The
demonstration of EBV within tumor cells not only reinforces the diagnosis in morphologically ambiguous
cases but also has implications for prognostication and may increasingly inform therapeutic strategies that
target viral or virus-induced pathways. Taken together, the histopathologic and immunophenotypic features
of nasopharyngeal carcinoma define a distinctive entity among head and neck malignancies. The integration
of conventional microscopy, immunohistochemistry, and EBV-specific molecular testing allows for precise
classification into WHO subtypes, facilitates distinction from histologic mimics, and provides a robust
framework for understanding the underlying biology of this EBV-associated cancer [41].

History and Physical

The clinical presentation of nasopharyngeal carcinoma is closely linked to the stage of disease at the time
of diagnosis. Unfortunately, the majority of patients present with advanced disease, and a palpable cervical
lymph node metastasis is often the initial and most prominent clinical finding [43]. A painless, solitary, and
incidentally discovered neck mass is a common early manifestation not only of nasopharyngeal carcinoma
but also of many head and neck malignancies. Clinically, any new neck mass in an adult that persists for
two weeks must be considered malignant until proven otherwise, prompting thorough and timely
evaluation. A detailed history should include information regarding the onset of the mass, how it was first
detected—whether by the patient or a healthcare provider—and any preceding upper respiratory tract
infection, dental infection, or inflammatory process that might obscure or complicate the diagnostic picture.
It is also important to inquire about whether the mass has changed in size, whether other neck masses have
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been noted, and whether symptoms fluctuate over time. In addition to the presence of a neck mass, patients
may exhibit a broad spectrum of associated symptoms that reflect local invasion or regional extension of
the tumor. Potential symptoms include hoarseness or other voice changes, dysphagia or odynophagia, and
referred otalgia, which is frequently observed due to the shared sensory innervation of the nasopharynx and
ear via the glossopharyngeal nerve. Obstructive symptoms such as unilateral or bilateral nasal obstruction,
recurrent or persistent epistaxis, and postnasal bleeding may suggest tumor involvement of the nasal cavity
or posterior choanae. Hemoptysis and hematemesis, although less common, may also occur. Visual
disturbances, including diplopia or blurred vision, along with chronic headaches or facial pain, can signal
skull base erosion or cranial nerve involvement. Persistent rhinorrhea, particularly in the absence of
infection, may indicate obstructive dysfunction of the nasopharynx or eustachian tube [43].

A comprehensive social history is essential in assessing risk factors and guiding clinical suspicion. Inquiry
into tobacco and alcohol use remains important, even though these exposures play a lesser etiologic role in
EBV-endemic regions. Prolonged sun exposure, whether occupational or recreational, should be
documented, along with sunscreen use history, as ultraviolet exposure may reflect broader patterns of
environmental risk behavior. Occupational exposures to chemicals, dust, or fumes should also be reviewed.
Given the strong ethnic and familial associations with nasopharyngeal carcinoma, obtaining a detailed
family history and documenting ancestry—particularly Asian or Southeast Asian heritage—is crucial. A
past medical history that includes prior head and neck cancers, dermatologic malignancies, or any condition
resulting in immunosuppression may further elevate suspicion for malignant disease. The physical
examination of patients with suspected or confirmed nasopharyngeal carcinoma must be meticulous and
comprehensive. Examination of the scalp, face, and neck should include inspection and palpation to identify
any cutaneous lesions or scars that might represent previously excised malignant or premalignant
conditions. Palpation of the cervical lymph nodes is particularly important, as cervical adenopathy is the
most common physical finding at presentation. The clinician should note the number, size, location,
mobility, and consistency of any palpable nodes. Thyroid nodules and other neck masses should also be
documented. The presence of stridor or persistent hoarseness may indicate airway compromise or laryngeal
involvement. Otologic evaluation plays a critical role. Special attention should be given to the middle ear,
as unilateral middle ear effusion in an adult is a classic red flag for possible nasopharyngeal obstruction
caused by tumor involving the eustachian tube. Anterior rhinoscopy allows visualization of the nasal
passages and may reveal mass lesions, mucosal abnormalities, or active bleeding. The examination should
be repeated after the application of a topical decongestant to improve visualization of deeper structures.
Nasal endoscopy is indispensable for thorough inspection of the nasopharynx. While minor amounts of
residual adenoid tissue can persist in adulthood, prominent or asymmetric adenoidal tissue in an adult is
concerning and warrants biopsy [43].

Examination of the oral cavity and oropharynx should assess mucosal integrity, dentition, and the presence
of suspicious lesions. Palpation of the tongue, floor of the mouth, and tonsillar pillars should be performed
to identify submucosal masses. Flexible fiberoptic laryngoscopy is necessary to evaluate regions not easily
visualized on routine examination, including the base of the tongue, vallecula, epiglottis, and hypopharynx.
A thorough cranial nerve examination is mandatory, as nasopharyngeal carcinoma frequently involves the
skull base and can affect cranial nerves II through XII. Identification of asymmetries, sensory deficits,
diplopia, facial weakness, or impaired gag reflex may provide key diagnostic clues and assist in staging.
Taken together, the history and physical examination form the cornerstone of clinical evaluation in
nasopharyngeal carcinoma, enabling early suspicion, guiding diagnostic imaging and biopsy, and
facilitating prompt and appropriate management in a disease that often presents late in its course [43].

Evaluation

The evaluation of suspected nasopharyngeal carcinoma begins with a meticulous history and
comprehensive physical examination of the head and neck, as these foundational steps direct all subsequent
diagnostic measures. The clinician must approach any suspicious mass identified within the oral cavity,
oropharynx, hypopharynx, or thyroid gland with a high index of suspicion. In such circumstances, cross-
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sectional imaging is warranted, and a computed tomography (CT) scan of the neck with intravenous (IV)
contrast is typically the initial study of choice. CT imaging provides rapid and detailed information about
lesion location, size, and potential involvement of adjacent structures, thereby helping to determine the
urgency and direction of further evaluation. The selection of advanced imaging for a suspected
nasopharyngeal mass, however, has traditionally been a subject of debate. Historically, CT with IV contrast
has served as the preferred imaging modality for initial staging of nasopharyngeal carcinoma. CT is
particularly effective for assessing erosion or invasion of bony structures—an important consideration
given the tumor’s proximity to the skull base—and offers valuable visualization of cervical lymph node
basins, which play a critical role in staging and prognostication. Moreover, CT scans are often required for
radiation therapy planning because of their ability to provide precise anatomical detail useful for designing
radiation fields [44]. Yet despite these advantages, CT is less accurate in delineating the full extent of soft
tissue involvement. Its spatial resolution may also be insufficient for detecting very small or submucosal
tumors, prompting reliance on other imaging modalities such as magnetic resonance imaging (MRI) or
positron emission tomography with CT (PET-CT) in certain clinical contexts [45].

Practical considerations also influence the preference for CT as an initial diagnostic tool. CT is more
frequently available, typically less expensive, and may be mandated as the first-line study for insurance
approval. Additionally, CT is the modality of choice in patients who cannot undergo an MRI due to the
presence of implanted metal devices, pacemakers, or severe claustrophobia. When CT is performed to
evaluate suspected nasopharyngeal carcinoma, obtaining thin-slice (1 to 2 mm) axial images through the
nasopharynx is vital. These fine-cut images optimize visualization of the primary tumor and allow
assessment of the skull base foramina, which is critical for detecting perineural spread or early skull base
invasion [46]. MRI of the face and neck remains the superior imaging modality for accurately evaluating
the primary tumor and determining the T stage. Its superior soft-tissue contrast allows enhanced
visualization of tumor boundaries, muscular infiltration, parapharyngeal space involvement, and skull base
extension. MRI also excels at identifying subclinical primary tumors that may be undetectable on CT or
nasal endoscopy, making it invaluable when CT findings are inconclusive or when endoscopic exams are
limited [47]. Although CT is traditionally preferred for evaluating cervical lymph nodes, MRI provides
comparable diagnostic accuracy and is considered an acceptable alternative for nodal assessment [48]. PET-
CT plays an equally important role, particularly in evaluating distant metastasis—the M stage.
Nasopharyngeal carcinoma has a well-recognized propensity to metastasize, commonly to bone, lung, and
liver. PET-CT offers a whole-body functional overview, enabling identification of occult metastases and
subclinical nodal disease. For this reason, PET-CT is strongly recommended in the staging process,
particularly for patients with advanced disease or equivocal findings on anatomic imaging [45][46][47].

Fig. 3: Diagnosis of nasopharyngeal cancer.

Early screening of NPC ’

—

Exfoliative cytology Serological ‘ Plasma EBV DNA Detection of cfDNA

of nasopharynx screening ! methylation
* Simple ||+ Widely used More accurate * Broad
* Quick * Combined than serology application
* Greatly detection of y : prospect in
affected by m ' P pladite
subjective and sl
environmental
factors.

WWW.DIABETICSTUDIES.ORG 188


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 20 No. S2 2024

Establishing a histologic diagnosis is indispensable and must be achieved before finalizing staging or
initiating therapy. Biopsy is most effectively performed via endoscopic guidance, allowing direct
visualization of the mass and targeted tissue sampling under local or general anesthesia. When the primary
tumor is not clearly visible or accessible, fine needle aspiration (FNA) of a metastatic cervical lymph node
can provide critical diagnostic information. Cytologic analysis combined with EBV testing can confirm the
presence of metastatic nasopharyngeal carcinoma. A positive EBV result within a metastatic lymph node
strongly supports the diagnosis of an occult nasopharyngeal primary, even in the absence of visible mucosal
lesions on endoscopic examination [49][50][51]. This approach is particularly useful when small or
anatomically concealed tumors evade detection. The evaluation process concludes within an
interprofessional context. The standard of care for nasopharyngeal carcinoma involves a multidisciplinary
team—typically convening within a tumor board setting—consisting of specialists in medical oncology,
radiation oncology, surgical oncology, radiology, and pathology. This collaborative model ensures that
diagnostic interpretation, staging, and treatment planning occur with the combined expertise necessary for
managing such a complex and anatomically challenging malignancy [50][51].

Treatment / Management

Nonsurgical strategies constitute the cornerstone of therapy for nasopharyngeal carcinoma, largely because
of the anatomical and biological characteristics of the disease. The nasopharynx is a deep, anatomically
complex space surrounded by critical neurovascular and bony structures, making surgical exposure
technically demanding and often morbid. In addition, most patients present with advanced-stage tumors
that involve the skull base or adjacent osseous structures, rendering complete surgical resection infeasible
or unsafe in the majority of cases. Consequently, surgery rarely serves as the primary treatment modality.
Only in highly selected and exceptionally rare situations—typically small, early-stage primary tumors—
has definitive surgical management been attempted, usually via minimally invasive endoscopic or
transpalatal approaches. These experiences are primarily documented in small case series and remain the
exception rather than standard practice [52]. Surgical intervention has a more clearly defined, albeit still
limited, role in the salvage setting. In patients who experience persistent or recurrent disease within the
nasopharynx following definitive chemoradiation, nasopharyngectomy—performed either through open
approaches or, increasingly, via endoscopic methods—may be considered. In the largest reported series,
salvage nasopharyngectomy achieved local control rates exceeding 80% at two years postoperatively,
demonstrating that surgery can be effective in selected cases of localized failure [53]. Nonetheless, this
approach is highly specialized and available only in experienced centers. As such, surgical management of
nasopharyngeal carcinoma remains an infrequently used adjunct, reserved primarily for salvage rather than
frontline treatment.

Given these constraints, nonsurgical management with radiation therapy, chemotherapy, or combined
modality treatment is the primary therapeutic pathway for nearly all patients. The choice of regimen is
determined by tumor stage, nodal status, overall disease burden, and patient comorbidities. Whenever
feasible, patients should be encouraged to participate in clinical trials to access novel approaches and to
contribute to ongoing efforts to optimize outcomes and reduce long-term toxicity [9]. Radiation therapy is
the foundational treatment modality for nasopharyngeal carcinoma. The advent of intensity-modulated
radiation therapy (IMRT) in the 1990s fundamentally transformed the therapeutic landscape by allowing
precise conformal dose delivery to complex target volumes while sparing adjacent critical structures. IMRT
has since become the standard of care. Consensus guidelines for target delineation in nasopharyngeal
carcinoma have been developed to harmonize treatment planning, enhance tumor control, and minimize
radiation-related injury to nearby organs at risk, including the eyes, brain, middle ears, salivary glands, and
temporomandibular joints [54]. In stage I disease, radiation therapy alone is generally sufficient as a single-
modality treatment, with chemotherapy introduced as a complement only in more advanced stages.
Historically, radiation fields for nasopharyngeal carcinoma encompassed the entire bilateral nasopharynx
and the regional nodal basins deemed at risk, including the retropharyngeal nodes and levels II through V
of the neck. This strategy reflected the high propensity of nasopharyngeal carcinoma to spread
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submucosally and metastasize to cervical lymph nodes. The fossa of Rosenmuller is the most common site
of tumor origin in the nasopharynx, accounting for more than 80% of cases, and in up to 90% of patients
the primary lesion remains unilateral even as it enlarges [55][56]. Recognition of this predominately
unilateral pattern, together with advances in imaging and radiation planning, has supported a shift toward
more selective target coverage. The NRG HNOO1 trial evaluated intentional sparing of the contralateral
nasopharynx and adjacent normal structures in appropriate patients. This approach yielded a reduction of
up to 62% in the volume of the lower-dose clinical target volume (CTV2) and decreased radiation dose to
multiple critical organs by up to 33%, without compromising local control [57]. Such data have encouraged
more individualized field design aimed at reducing late toxicity.

Fig. 4: Treatment and management of nasopharyngeal cancer.
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The risk of nodal metastasis in nasopharyngeal carcinoma is high, and in many patients cervical
lymphadenopathy is the first manifestation of disease. Except in stage I tumors, regional nodal basins must
be routinely treated with radiation. While level II (jugulodigastric) lymph nodes were historically
considered the most common metastatic site, modern imaging has clarified that retropharyngeal nodes are,
in fact, the most frequently involved [58]. Nodal spread characteristically follows a stepwise pattern:
involvement typically begins in the retropharyngeal nodes, followed by contiguous caudal extension along
the deep cervical lymphatic chain to levels III, IV, and V. By contrast, level I nodes, intraparotid nodes,
supraclavicular nodes, and level VI nodes appear to carry very low metastatic risk in nasopharyngeal
carcinoma, as demonstrated in a meta-analysis encompassing more than 10,000 lymph nodes [59]. These
findings support selective nodal irradiation strategies that target high-risk regions while sparing low-risk
basins when appropriate. A particular consideration in treatment planning concerns level Ib and the
submandibular glands. Whenever oncologically permissible, sparing the submandibular glands is desirable
to mitigate xerostomia and improve long-term quality of life. In patients whose nodal involvement is limited
and in whom level II lymph nodes are small and without extracapsular extension, level Ib may be omitted
safely from the high-dose field. However, if level Il nodes exceed 2 cm or display extracapsular spread, the
risk of harboring occult disease in level Ib increases, and this region should be included in the target volume
[60]. Current international guidelines recommend delivering approximately 70 Gy to the high-risk clinical
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target volume and 50 to 60 Gy to low- and intermediate-risk regions, typically in conventional fractionation
schedules [51].

Patterns-of-failure analyses have shown that most local recurrences arise within the high-dose region rather
than at the periphery of the field, suggesting that marginal misses are uncommon and that failures are more
likely due to intrinsic radioresistance or biological aggressiveness [61]. This has prompted increasing
interest in dose de-escalation strategies aimed at reducing late radiation toxicity without compromising
disease control. Emerging trials have explored gradient dose prescriptions, in which dose distributions are
modulated more continuously rather than via traditional two-tiered schemes. Early results have been
encouraging, showing favorable short-term control with potentially reduced toxicity [62]. Induction
chemotherapy has also been investigated as a tool for risk stratification and de-escalation, particularly in
children and adolescents, for whom the long-term consequences of facial and skull base irradiation can be
especially severe. In this context, an initial course of systemic therapy can identify tumors that are highly
chemosensitive, allowing for lower radiation doses in responders. Trials such as NPC-2003-GPOH/DCOG
have reported promising outcomes using various induction chemotherapy protocols followed by reduced-
dose radiation, with five-year event-free survival rates ranging from 77% to 91% using de-escalated doses
between 45 and 68 Gy [63]. These findings support the feasibility of tailoring radiation intensity based on
treatment response, particularly in younger patients.

Chemotherapy is an integral component of management for patients with locoregionally advanced
nasopharyngeal carcinoma. A pivotal phase III intergroup study demonstrated that the addition of systemic
chemotherapy to radiation therapy significantly improved both progression-free survival and overall
survival in patients with stage III and locally advanced stage IV disease [64][65][66]. These results
established concurrent chemoradiation as the standard of care for advanced stages and formed the basis of
current international guidelines. The most recent joint recommendations from the American Society of
Clinical Oncology and the Chinese Society of Clinical Oncology specify stage- and nodal status—dependent
strategies [67]. In stage II disease, the decision to add chemotherapy hinges on lymph node involvement.
Patients with T2NO disease generally receive radiation alone, as chemotherapy has not been shown to
provide clear benefit in this group. By contrast, patients with T1-2N1 disease are advised to undergo
concurrent chemoradiation. For those with T3NO tumors, concurrent chemoradiation is recommended, and
induction or adjuvant chemotherapy may be considered as an additional measure. For all other stage III to
IVA disease, concurrent chemoradiation is standard, supplemented by either induction or adjuvant
chemotherapy, reflecting the higher risk of both locoregional and distant failure in this cohort [67].

Cisplatin remains the backbone of concurrent chemotherapeutic regimens in nasopharyngeal carcinoma and
is the preferred agent where not contraindicated. It can be administered in one of two common schedules
during radiation therapy: weekly dosing at 40 mg/m? for seven cycles, or a tri-weekly schedule of 100
mg/m? for three cycles [68][69][70][71][72]. Both approaches have demonstrated efficacy, and the choice
between them is often influenced by institutional practice patterns, patient tolerance, and logistical
considerations. For patients who cannot safely receive cisplatin due to renal impairment, ototoxicity, or
other significant comorbidities, alternative platinum agents can be substituted. Options include carboplatin
at an area-under-the-curve (AUC) of 5-6 administered every three weeks, nedaplatin at 100 mg/m? tri-
weekly, or oxaliplatin at 70 mg/m? [67]. If any form of platinum-based therapy is contraindicated or poorly
tolerated despite adjustment, concurrent use of nonplatinum agents such as capecitabine, tegafur, or 5-
fluorouracil (5-FU) administered together with radiation offers an additional, though less well-validated,
option [73]. Induction chemotherapy, given before concurrent chemoradiation, has gained increasing
acceptance as a means to debulk large tumors, treat micrometastatic disease early, and improve distant
control. Platinum-based combinations are recommended for all patients considered suitable candidates, as
their use has been associated with clear survival advantages. A landmark phase II study published in 2009
reported improvement in overall survival from 68% to 94% when two cycles of docetaxel were added to a
platinum-containing regimen, underscoring the value of taxane-platinum combinations [74]. Current
induction regimens commonly include triplet or doublet combinations incorporating cisplatin and 5-FU
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with or without docetaxel, or cisplatin with gemcitabine or capecitabine [75][76][77][78]. Examples include
docetaxel at 60-75 mg/m? on day 1, cisplatin at 60—75 mg/m? on day 1, and 5-FU at 600750 mg/m? per
day as a continuous infusion over days 1 to 5; gemcitabine at 1000 mg/m? on days 1 and 8 combined with
cisplatin 80 mg/m? on day 1; cisplatin at 80—100 mg/m? on day 1 with 5-FU at 800—-1000 mg/m? per day as
a continuous infusion over days 1 to 5; cisplatin 100 mg/m? on day 1 with capecitabine 2000 mg/m? per day
on days 1 to 14; or a doublet of docetaxel 75 mg/m? and cisplatin 75 mg/m?, both given on day 1. These
regimens are typically delivered in two or three cycles prior to the start of concurrent chemoradiation.

Adjuvant chemotherapy, administered after completion of concurrent chemoradiation, is another strategy
aimed at eradicating residual microscopic disease and reducing the risk of distant relapse. As with induction
regimens, platinum-based agents are central to adjuvant therapy and should be used whenever possible [68].
A widely utilized regimen includes cisplatin at 80 mg/m? on day 1 or 20 mg/m? on days 1 through 5,
combined with 5-FU at 1000 mg/m? per day as a continuous infusion on days 1 through 4 or 800 mg/m? per
day as a continuous infusion on days 1 through 5. This combination is typically given every four weeks for
three cycles [79][71] (A1). For patients unable to tolerate cisplatin, carboplatin can be substituted and
combined with 5-FU, offering a less nephrotoxic and neurotoxic alternative while retaining antitumor
activity [80]. In cases where significant contraindications preclude any platinum-based therapy, enrolling
patients in clinical trials is strongly advised, as nonplatinum-based regimens remain investigational and
should not be routinely employed outside of a research setting [67]. As the field evolves, ongoing studies
are exploring novel systemic agents, including targeted therapies and immunotherapies, in combination
with radiation and chemotherapy to further improve outcomes. Overall, the contemporary management of
nasopharyngeal carcinoma is highly protocol-driven, multidisciplinary, and increasingly personalized.
Radiation therapy—most often delivered via IMRT—forms the backbone of treatment, while
chemotherapy, particularly cisplatin-based, is crucial in locoregionally advanced disease. Surgical
intervention is reserved for highly selected primary tumors and, more commonly, for salvage of localized
recurrences. The integration of imaging advances, refined radiation techniques, and sophisticated systemic
regimens, together with participation in clinical trials, continues to improve survival and functional
outcomes for patients with this challenging malignancy.

Differential Diagnosis

The differential diagnosis of nasopharyngeal carcinoma is broad because numerous benign, inflammatory,
infectious, and malignant conditions can produce similar clinical manifestations. Careful evaluation is
essential to distinguish nasopharyngeal carcinoma from other diseases that may present nasal obstruction,
epistaxis, otitis media with effusion, cervical lymphadenopathy, or nonspecific head and neck symptoms.
One of the most common benign mimickers is enlarged adenoids, which may occur in both children and
adults. In the setting of HIV infection, lymphoid hyperplasia may be particularly pronounced, creating
substantial nasopharyngeal obstruction that can resemble a neoplastic mass on physical examination or
imaging. Antrochoanal polyps may also simulate nasopharyngeal carcinoma, as they extend posteriorly
from the maxillary sinus through the choana into the nasopharynx, causing unilateral obstruction and
possibly recurrent infections. Another locally aggressive but benign lesion, the inverting papilloma, can
arise in the nasal cavity and paranasal sinuses, extending toward the nasopharynx and producing symptoms
similar to a neoplastic process. Vascular malformations of the nasopharynx, although uncommon, may
mimic malignancy because of their mass effect and tendency to cause epistaxis. These lesions, however,
require careful diagnosis due to the risk of severe hemorrhage with biopsy. Nasal polyposis, particularly
when unilateral, can raise suspicion for malignancy and must be differentiated from neoplastic lesions
through endoscopic examination and imaging. Infectious mononucleosis caused by Epstein-Barr virus may
produce cervical lymphadenopathy, fever, pharyngitis, and fatigue, occasionally accompanied by
nasopharyngeal lymphoid hypertrophy, making it an important consideration in the diagnostic workup.
Several malignancies can overlap clinically with nasopharyngeal carcinoma. Non-Hodgkin lymphoma—
especially extranodal NK/T-cell lymphoma—commonly involves the sinonasal tract and nasopharynx and
may present with ulceration, necrosis, mass formation, and cervical lymphadenopathy. Sarcomas of the
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head and neck region, including rhabdomyosarcoma in children, may produce rapidly enlarging masses that
involve the nasopharynx. Adenocarcinomas of the nasopharynx, although rare, can present similarly with
local invasion and obstructive symptoms. Granulomatous diseases, such as Wegener granulomatosis
(granulomatosis with polyangiitis), can mimic nasopharyngeal carcinoma through destructive sinonasal
lesions and systemic symptoms. Rhinosporidiosis, a chronic granulomatous infection caused by
Rhinosporidium seeberi, may form friable, polypoid masses in the nasopharynx that resemble neoplastic
lesions on examination. Because these conditions span inflammatory, infectious, vascular, and malignant
categories, a structured approach that integrates clinical assessment, imaging, endoscopy, and
histopathologic confirmation is essential to accurately differentiate nasopharyngeal carcinoma from its
many potential mimics [71][72][75].

Prognosis

The prognosis of nasopharyngeal carcinoma depends heavily on the stage at diagnosis, the biological
characteristics of the tumor, and the patient’s overall response to treatment. Early-stage disease, particularly
stage I, is associated with a significantly more favorable outlook compared with more advanced
presentations. According to available epidemiological survival data, the 5-year relative survival rate for
stage I nasopharyngeal carcinoma is approximately 82%, highlighting the potential for long-term disease
control when the cancer is confined to the nasopharynx and has not yet metastasized [81][82]. As the disease
progresses to stage II, the survival rate decreases to around 72%, reflecting greater tumor bulk and higher
likelihood of early regional spread. Stage IV disease, which represents locally advanced or metastatic
cancer, carries the poorest outcomes, with a 5-year relative survival rate of approximately 49% [81][82].
These statistics underscore the importance of early detection and rapid intervention to improve long-term
survival and quality of life. Following completion of initial treatment—which typically involves radiation
therapy, chemotherapy, or a combination of both—ongoing surveillance is critical. Recurrences may occur
locally, regionally, or at distant sites, particularly within the first several years after therapy. Therefore,
regular follow-up with an oncologist is essential. Standard surveillance includes comprehensive head and
neck examinations, nasal endoscopy to visualize the nasopharynx directly, and laboratory evaluation as
indicated. Particular attention is paid to thyroid function testing, given the well-documented risk of
radiation-induced hypothyroidism following treatment for head and neck cancers.

Circulating Epstein-Barr virus (EBV) DNA has emerged as a promising biomarker in both prognosis and
posttreatment monitoring. Detectable EBV DNA following chemoradiotherapy is associated with an
increased risk of disease persistence, recurrence, and poorer overall survival, making it a clinically
important negative prognostic indicator [83]. Although EBV DNA testing has become established as a
prognostic marker, its optimal role in routine posttreatment surveillance remains an area of active research
and debate. Current evidence suggests potential utility in predicting early recurrence, but consensus
guidelines regarding the timing, frequency, and interpretation of these tests have not yet been fully
standardized [84]. The standard of care for posttreatment surveillance primarily relies on regular physical
evaluations and nasal endoscopy. The timing and frequency of follow-up visits vary across institutions, but
many experts advocate for intensive monitoring during the first two years after treatment—the period of
highest recurrence risk. A commonly recommended schedule includes examinations every three months
during the first 12 to 24 months. After this initial high-risk interval, follow-up may be extended to every 4
to 6 months during years three through five, and then annually in long-term survivors [85]. This staged
approach ensures vigilant monitoring while balancing patient convenience and healthcare resource
utilization. Imaging also plays a role in surveillance, particularly in the early posttreatment period. Many
centers perform an initial PET-CT scan approximately three months after completion of radiotherapy to
evaluate treatment response and detect residual or recurrent disease. If this scan is normal, a second PET-
CT around one year posttreatment is often recommended to confirm ongoing remission [86]. In patients
whose first two posttreatment PET-CT scans are negative, routine surveillance imaging may no longer be
necessary in nonendemic regions, as the likelihood of recurrence becomes relatively low [87][88].
However, clinical judgment is essential, as surveillance protocols may need to be tailored to individual
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patient risk factors, clinical symptoms, and emerging evidence. Overall, the prognosis for nasopharyngeal
carcinoma has improved significantly over recent decades due to advances in imaging, radiation therapy
techniques, and combined-modality treatment strategies. Despite this progress, the disease remains
challenging because of its deep anatomic location, propensity for early lymphatic spread, and potential for
late recurrences. Continuous follow-up, careful monitoring for treatment-related side effects, and adherence
to evolving surveillance guidelines remain essential components of comprehensive survivorship care
[86][87].

Complications

Nasopharyngeal carcinoma and its treatment are associated with a wide spectrum of potential complications
that may arise during therapy or long after completion of treatment. These complications reflect both the
biological behavior of the tumor and the intensity of multimodality therapy required to achieve disease
control. Treatment-related toxicities are particularly prominent because radiation therapy and chemotherapy
remain the mainstays of management. During radiation therapy, patients frequently develop acute mucositis
involving the nasopharynx, oropharynx, and oral cavity. This manifests as painful inflammation, ulceration,
and difficulty swallowing, which can impair oral intake and lead to weight loss, dehydration, and the need
for nutritional support. Concomitantly, radiation-induced xerostomia often emerges as salivary gland
function declines, resulting in thick, tenacious secretions, impaired taste, difficulty speaking and eating, and
a markedly increased risk of dental caries and oral infections. Radiation dermatitis over the irradiated skin
surfaces, particularly in the neck region, may cause erythema, desquamation, and discomfort. Fatigue is
also common, reflecting systemic effects of treatment and the overall physiological burden of malignancy.
Chemotherapy introduces an additional layer of toxicity. Systemic agents such as cisplatin and other
cytotoxic drugs can induce nausea, vomiting, anorexia, alopecia, and myelosuppression. Myelosuppression
leads to neutropenia, anemia, and thrombocytopenia, which in turn increase susceptibility to infections,
reduce exercise tolerance, and heighten the risk of bleeding. Because both cancer and its treatments
compromise the immune system, patients may be vulnerable to opportunistic infections and require careful
monitoring and prophylactic strategies. Over time, cumulative nephrotoxicity, ototoxicity, and
neurotoxicity from certain chemotherapeutic agents can further compromise quality of life [87].

Long-term and late complications are particularly salient in nasopharyngeal carcinoma survivors because
many structures within or near the radiation field are highly sensitive. Persistent xerostomia is one of the
most frequent and debilitating late effects, resulting from irreversible damage to the salivary glands.
Chronic dry mouth may cause ongoing difficulty with mastication, swallowing, and speech and necessitates
rigorous dental care to prevent rampant caries and osteoradionecrosis of the jaw. Hearing loss is another
important complication and may be conductive, sensorineural, or mixed in nature. Conductive hearing loss
can arise from chronic eustachian tube dysfunction and middle ear effusion, whereas sensorineural hearing
loss may be related to cochlear damage from radiation or the ototoxicity of platinum-based chemotherapy.
Tinnitus and balance disturbances can further affect daily functioning. Radiation to the skull base and brain
structures may also contribute to neurocognitive sequelae. Some patients report deficits in memory,
attention, or processing speed, which may impact occupational performance and psychosocial well-being.
Endocrine dysfunction, including hypothyroidism secondary to radiation exposure of the thyroid gland, is
another frequent late complication, necessitating long-term hormonal monitoring and replacement therapy.
Cranial neuropathies may occur due to tumor invasion or radiation-induced fibrosis, resulting in facial
numbness, diplopia, dysphagia, or vocal cord dysfunction. Despite aggressive treatment, nasopharyngeal
carcinoma retains a risk of local recurrence and distant metastasis. Metastatic spread commonly involves
the bone, lung, and liver, leading to pain, pathological fractures, respiratory compromise, or hepatic
dysfunction. Local recurrence within the nasopharynx or neck may necessitate reirradiation, salvage
surgery, or systemic therapy, each associated with additional morbidity. Finally, long-term survivors are at
increased risk of developing second primary malignancies, which may be related to prior radiation,
chemotherapy, persistent viral infection, or shared environmental and genetic risk factors. These secondary
cancers may occur within the head and neck region, lungs, or other organs, reinforcing the need for ongoing
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surveillance and preventive strategies. Collectively, these complications highlight the importance of
multidisciplinary care, survivorship planning, and proactive symptom management throughout the disease
trajectory [86][87].

Patient Education

Deterrence and patient education in the context of nasopharyngeal carcinoma aim to reduce the risk of
disease development, promote early detection, and empower patients and communities with knowledge
about risk factors, symptoms, and available treatments. Because nasopharyngeal carcinoma demonstrates a
strong geographic and ethnic predilection, particularly in populations from Southern China and parts of
Southeast Asia, public health and educational initiatives must be tailored to high-risk groups. Education
begins with emphasizing modifiable risk factors. Individuals should be informed about the role of tobacco
use and excessive alcohol consumption as potential contributors to head and neck malignancies, especially
in nonendemic regions. Counseling to avoid smoking and limit alcohol intake, supported by smoking
cessation programs and behavioral interventions, can play a crucial role in reducing overall cancer risk.
Dietary counseling is another important component of deterrence. In endemic areas, high consumption of
salted and preserved foods containing nitrosamines, such as salted fish, has been associated with increased
nasopharyngeal carcinoma risk. Educational campaigns can promote diets rich in fresh fruits, vegetables,
and minimally processed foods while discouraging heavy reliance on preserved or salted products. Coupled
with general lifestyle recommendations—including regular physical activity and maintenance of a healthy
body weight—these measures support overall health and may help mitigate cancer risk. Because Epstein-
Barr virus infection is strongly linked to nasopharyngeal carcinoma, particularly in nonkeratinizing
subtypes, educational efforts should also address basic information about EBV. While EBV is ubiquitous
and not entirely preventable, awareness of its association with certain cancers can prompt individuals,
especially those with a family history of nasopharyngeal carcinoma or residing in high-incidence regions,
to remain vigilant about persistent or unusual symptoms. In some settings, information about hygiene,
reducing saliva-sharing practices, and general infection control may be highlighted, although these
measures cannot fully eliminate EBV exposure. Early detection is a central theme in patient education.
Individuals should be encouraged to seek medical evaluation for symptoms such as persistent unilateral
nasal obstruction, recurrent epistaxis, unexplained hearing loss or middle ear effusion, chronic headaches,
facial pain, or a painless neck mass. In high-risk populations, primary care providers and community health
workers play a pivotal role in recognizing these warning signs and expediting referral to otolaryngology or
oncology specialists. Education campaigns may use community lectures, print materials, digital media, and
culturally appropriate outreach to communicate these messages [86].

For those with a strong family history of nasopharyngeal carcinoma or other relevant cancers, genetic
counseling and risk assessment services may be appropriate. Although specific susceptibility genes are still
being elucidated, counseling can help individuals understand their relative risk and consider enhanced
surveillance strategies. In some endemic regions, screening programs using EBV DNA testing or
serological markers have been explored. Patients and at-risk individuals should be informed about the
potential benefits and limitations of such tests, where available, and the importance of follow-up if abnormal
results are detected. Patient education does not end at diagnosis. Individuals diagnosed with nasopharyngeal
carcinoma should receive clear, comprehensible information about their disease, treatment options,
potential side effects, and expected outcomes. Understanding the rationale for combined-modality therapy,
the importance of completing treatment, and the need for long-term follow-up fosters adherence and shared
decision-making. Education on managing treatment-related complications—such as maintaining oral
hygiene to prevent dental complications, recognizing signs of infection, and addressing nutritional
challenges—helps patients maintain function and quality of life during and after therapy. Ultimately,
deterrence and education function synergistically: by improving awareness of risk factors and symptoms,
they enhance opportunities for prevention and earlier diagnosis, while ongoing patient-centered education
supports better treatment experiences and survivorship [87].
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Other Issues

Several key concepts, or “pearls,” are essential for clinicians and healthcare teams involved in the diagnosis
and management of nasopharyngeal carcinoma. First, nasopharyngeal carcinoma exhibits a highly
distinctive geographic and ethnic distribution, with a strikingly higher incidence in Southeast Asia,
particularly in Southern China and neighboring regions. Recognizing this epidemiologic pattern is critical
when evaluating symptoms in patients of Asian ancestry or from endemic areas, even if they now reside in
low-incidence countries. In such individuals, symptoms like a unilateral middle ear effusion, persistent
nasal obstruction, or a painless cervical lymph node should raise suspicion for nasopharyngeal carcinoma.
Epstein-Barr virus plays a central etiologic role in most nonkeratinizing nasopharyngeal carcinomas,
particularly in endemic regions. The strong association between EBV infection and tumor development
underscores the importance of considering viral oncogenesis in both diagnosis and prognosis. Genetic
factors, including family history and specific HLA or MHC class I variants, appear to modulate
susceptibility, while environmental factors such as consumption of preserved foods rich in nitrosamines
further contribute to risk. In nonendemic regions, traditional carcinogens such as tobacco and alcohol may
play more prominent roles, especially in keratinizing type 1 tumors, which resemble conventional head and
neck squamous cell carcinomas. From a pathologic standpoint, the World Health Organization classification
divides nasopharyngeal carcinoma into three main histologic subtypes: keratinizing squamous cell
carcinoma (type 1), differentiated nonkeratinizing carcinoma (type 2), and undifferentiated carcinoma (type
3). Types 2 and 3 are typically EBV-related, more responsive to radiation and chemotherapy, and
predominate in high-incidence populations. Clinical presentation often includes a painless neck mass, otitis
media with effusion due to eustachian tube obstruction, nasal obstruction, epistaxis, and other head and
neck symptoms that may be subtle initially. Because the nasopharynx is anatomically concealed, tumors
frequently go unnoticed until they reach advanced stages, making high clinical suspicion essential [86][87].

Diagnosis is confirmed through histologic examination, usually obtained via endoscopic biopsy of a
nasopharyngeal mass. Imaging with CT and MRI is indispensable for staging, providing detailed
assessment of local invasion, nodal involvement, and skull base extension. PET-CT contributes to the
evaluation of distant metastasis and helps in comprehensive staging and treatment planning. Ancillary tests,
such as EBV DNA quantification, may be used for screening in high-risk regions and for monitoring disease
response or recurrence, although their roles continue to be refined. Therapeutically, chemotherapy is
frequently used alongside radiation, particularly in stages Il to IV, where concurrent chemoradiation with
cisplatin-based regimens has become standard. Surgery, in contrast, is rarely employed as primary treatment
due to the challenging anatomy of the nasopharynx and the high efficacy of radiation-based strategies.
Instead, surgical intervention is generally reserved for salvage situations after treatment failure or for
managing complications. Prognosis is strongly stage-dependent, with early-stage disease associated with
significantly better outcomes compared to advanced-stage or metastatic disease. Other important
considerations include long-term survivorship issues, such as management of xerostomia, hearing loss,
hypothyroidism, and neurocognitive changes, which may arise as sequelae of treatment. Awareness of the
potential for second primary malignancies and psychosocial impact further emphasizes the need for
comprehensive, long-term follow-up care. Together, these pearls and related issues provide a concise yet
nuanced framework for understanding the complexities of nasopharyngeal carcinoma in clinical practice
[87].

Enhancing Healthcare Team Outcomes

Optimal care for patients with nasopharyngeal carcinoma relies on a highly coordinated, interprofessional
approach that integrates the expertise of multiple healthcare disciplines. Because this malignancy requires
complex diagnostic workups, advanced radiation planning, systemic therapy, and prolonged follow-up, no
single provider can address all aspects of care effectively. Physicians and advanced practice providers in
otolaryngology, medical oncology, and radiation oncology must be proficient in recognizing early clinical
manifestations, performing diagnostic procedures, staging the disease accurately, and formulating evidence-
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based treatment plans. Their collaboration is especially critical during tumor board meetings, where
imaging, pathology, and clinical status are reviewed collectively to reach consensus on management
strategies tailored to each patient. Radiologists and pathologists play fundamental roles in this process.
Head and neck radiologists interpret CT, MRI, and PET-CT scans, delineating the extent of primary tumor
invasion, nodal involvement, and possible distant metastases. Accurate imaging interpretation is vital for
staging, target volume delineation in radiation planning, and assessment of treatment response. Pathologists
confirm the diagnosis, determine histologic subtype, and perform ancillary tests such as
immunohistochemistry for epithelial markers and EBV-related proteins, as well as molecular testing when
necessary. Clear, timely communication between radiologists, pathologists, and treating clinicians ensures
that diagnostic information is accurately translated into clinical decisions [87].

Nurses are indispensable in the day-to-day management of nasopharyngeal carcinoma patients. They
provide education about treatment regimens, anticipated side effects, and self-care strategies, such as
maintaining oral hygiene, managing mucositis, and recognizing early signs of infection or dehydration.
During therapy, nurses monitor patients for acute toxicities, coordinate supportive interventions, and
reinforce adherence to radiation and chemotherapy schedules. In survivorship, they continue to support
patients in managing chronic complications, facilitating referrals to dental care, speech and swallowing
therapy, audiology, endocrinology, and psychosocial services as needed. Pharmacists contribute specialized
knowledge regarding chemotherapy agents, antiemetics, analgesics, and supportive medications. They help
design safe and effective dosing regimens, review potential drug interactions, and counsel patients on
medication adherence and side effect management. Their involvement is especially valuable when adjusting
treatment for comorbidities, renal or hepatic impairment, or when transitioning between inpatient and
outpatient care. Allied health professionals further enhance outcomes through targeted interventions.
Dietitians assist in managing nutritional challenges arising from dysphagia, mucositis, and altered taste,
working to prevent malnutrition and maintain strength during treatment. Speech and language therapists
and swallowing specialists help patients adapt to changes in speech or swallowing function, particularly
after high-dose radiation or salvage surgery. Social workers and psychologists address emotional, social,
and financial concerns, which can significantly influence treatment adherence and quality of life [88].

Effective interprofessional communication is the foundation of this collaborative model. Regular
multidisciplinary meetings, clearly documented care plans, and structured handovers ensure continuity and
coherence in patient management. Patient navigation services can help coordinate appointments, facilitate
access to rehabilitation and supportive care, and assist patients in understanding complex treatment
pathways. An ethical and culturally sensitive approach is also central, particularly when caring for patients
from diverse ethnic backgrounds or endemic regions, where beliefs and expectations about illness and
treatment may differ. By fostering mutual respect, shared decision-making, and clear communication
among team members, healthcare systems can improve clinical outcomes, reduce treatment-related
complications, and enhance patient satisfaction. In nasopharyngeal carcinoma, where treatment is intensive
and long-term follow-up is essential, such an integrated interprofessional approach is not merely beneficial
but indispensable for delivering high-quality, patient-centered care [88].

Conclusion:

In conclusion, nasopharyngeal carcinoma represents a unique oncologic challenge due to its strong viral
association, anatomic complexity, and the intensity of required treatment. The cornerstone of management
for non-metastatic disease is definitive chemoradiotherapy, with cisplatin-based concurrent regimens and
IMRT forming the modern standard of care. This approach has significantly improved locoregional control
and survival, particularly for the more common nonkeratinizing subtypes. However, the aggressive
treatment paradigm leads to a substantial burden of acute and chronic toxicities, such as xerostomia,
dysphagia, ototoxicity, and endocrine dysfunction, which profoundly impact quality of life and necessitate
dedicated survivorship care. Achieving the best possible outcomes extends beyond technical treatment
delivery. It fundamentally depends on a highly integrated, interprofessional healthcare model. From initial
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diagnosis through long-term follow-up, effective collaboration between otolaryngologists, medical and
radiation oncologists, radiologists, pathologists, nurses, pharmacists, dietitians, and rehabilitation
specialists is indispensable. This team-based approach ensures accurate staging, personalized treatment
planning, meticulous supportive care during therapy, and proactive management of late effects. Therefore,
the successful management of NPC patients undergoing chemo-radiotherapy is a testament to the synergy
of advanced medical technology and coordinated, patient-centered teamwork.
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