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A significant fraction of nasopharyngeal and sinonasal tumors are associated with Epstein-Barr virus (EBV) or
human papillomavirus (HPV). Nasopharyngeal carcinoma (NPC) and extranodal NK/T-cell lymphoma harbor EBV
in practically all cases, although a small proportion of cases of the former harbor HPV. Sinonasal inverted
papillomas harbor HPV in about 25% of cases. Sinonasal squamous cell carcinomas harbor transcriptionally
active HPV in about 20% of cases, and limited data suggest that this subset has a better prognosis than the
HPV-negative subset. This review addresses the diagnostic issues of the EBV-associated tumors. Difficulties in
diagnosis of NPC may be encountered when there are prominent crush artifacts, many admixed lymphoid cells
masking the neoplastic cells, or numerous interspersed granulomas, whereas benign cellular components
(epithelial crypts and germinal centers) and reactive lymphoid hyperplasia can potentially be mistaken for NPC.
Immunostaining for pan-cytokeratin and/or in situ hybridization for EBER can help in confirming or refuting a
diagnosis of NPC. The main diagnostic problem of extranodal NK/T-cell lymphoma is recognition of the
neoplastic nature of those examples predominated by small cells or showing a mixture of cells. The identification
of a destructive infiltrate (dense expansile infiltrate; angiocentric growth) and definite cytologic atypia
(clear cells; many medium-sized cells) would favor a diagnosis of lymphoma, which can be supported by
immunohistochemistry (most commonly CD3+, CD5− , CD56+) and in situ hybridization for EBER. In conclusion,
among nasopharyngeal and sinonasal neoplasms, demonstration of EBV may aid in diagnosis, particularly NPC
and extranodal NK/T-cell lymphoma. Demonstration of HPV does not have a role yet in diagnosis, although this
may change in the future.
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Virus-associated neoplasms of the
nasopharynx and sinonasal tract

A significant fraction of tumors arising in the
nasopharynx and sinonasal tract are associated with
virus, in particular Epstein-Barr virus (EBV) and
human papillomavirus (HPV) (Table 1). Nasopharyn-
geal carcinoma (NPC) and extranodal NK/T-cell
lymphoma harbor EBV in practically all cases,
although a small proportion of cases of NPC are
positive for HPV but negative for EBV, identified
predominantly in Caucasians.1–9 The clinical and
prognostic significance of the latter subset vs
conventional EBV-positive NPC remains to be
clarified.

The reported frequencies of HPV detection in
various head and neck tumors have spanned wide
ranges, due to the use different methodologies in
different studies. In particular, the mere detection of
HPV DNA in a tumor does not distinguish between
viral-mediated carcinogenesis and ‘bystander’ infec-
tion. The figures cited in the following are based on
data from several large systematic reviews.10–12
Approximately 20–25% of cases of sinonasal Schnei-
derian inverted papillomas without dysplasia or
carcinoma harbor HPV, with a low-risk to high-risk
HPV ratio of 4.8 : 1. However, for Schneiderian
papilloma complicated by squamous cell carcinoma,
a higher proportion of cases (55%) harbor HPV, with
a low-risk to high-risk HPV ratio of 1 : 2.4.11,12 The
significance of HPV in tumorigenesis of this neo-
plasm is still unclear. About 15–25% of cases of
sinonasal squamous cell carcinomas harbor tran-
scriptionally active HPV.10,12–16 They usually show a
nonkeratinizing morphology, only rarely arise from a
preexisting Schneiderian papilloma, and the limited
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data suggest a better prognosis compared with HPV-
negative tumors, akin to oropharyngeal
carcinoma.12,13,15,17 A newly described entity of the
sinonasal tract termed ‘HPV-related carcinoma with
adenoid cystic-like features’ shows a definitional
link with HPV.18

This review focuses on the diagnostic issues of
NPC and extranodal NK/T-cell lymphoma, and
illustrates the value of demonstration of EBV in
problematic cases.

Nasopharyngeal carcinoma

NPC shows marked differences in incidence in
different parts of the world, being most prevalent
among southern Chinese.19 NPC is also remarkable
for the very strong association with EBV. Three
histologic types of NPC are recognized: (1) keratiniz-
ing squamous cell carcinoma, (2) nonkeratinizing
carcinoma (differentiated or undifferentiated), and
(3) basaloid squamous cell carcinoma.19

Histologic Types of NPC

Keratinizing squamous cell carcinoma. Keratiniz-
ing squamous cell carcinoma most commonly arises
de novo, but can occur as a radiation-induced
carcinoma that develops after radiation therapy for
nonkeratinizing NPC.20–22 Compared with nonker-
atinizing carcinoma, the tumor is more commonly
advanced (76% vs 55%), whereas lymph node
metastasis is less common (29% vs 70%).23,24 The
tumor typically grows in the form of irregular
islands, often accompanied by an abundant desmo-
plastic stroma. There is obvious squamous differ-
entiation, in the form of keratinization and
intercellular bridges (Figure 1).25 That is, the tumor
is morphologically similar to squamous cell carci-
nomas arising in other mucosal sites of the head
and neck.

EBV is often positive in nasopharyngeal keratiniz-
ing squamous cell carcinomas occurring in areas
endemic for NPC, but only infrequently positive in
low incidence areas.26–36 When positive, the EBV
copy number in the tumor cells tends to be low.37 On
the other hand, radiation-induced keratinizing squa-
mous cell carcinoma lacks association with EBV.22

Nonkeratinizing carcinoma. Nonkeratinizing carci-
noma, the commonest histologic type of NPC, shows
near consistent association with EBV.38–41 Morpho-
logic evidence of squamous differentiation is usually
lacking at the light microscopic level. The density of
lymphocytes and plasma cells is highly variable.

Undifferentiated carcinoma is characterized by
islands and sheets of syncytial-appearing large tumor
cells with indistinct cell borders, round or oval
vesicular nuclei, and large central nucleoli (Figure 2,
Figure 3). The cells often appear crowded or even
overlapping. They can sometimes be spindly, form-
ing streaming fascicles (Figure 4). Exceptionally, a
reticulated-myxoid pattern is formed (Figure 5).
Lymphoepithelial carcinoma refers to those exam-
ples accompanied by a profuse infiltrate of lympho-
cytes and plasma cells, both within and between the
tumor islands (Figure 6). In ~ 12% of cases of NPC,
there are tumor-associated amyloid globules, which

Table 1 EBV and HPV association in nasopharyngeal and sinonasal neoplasms

Nasopharyngeal or sinonasal tumor type Association with virus

Epstein-Barr virus (EBV) Nasopharyngeal carcinoma Approaching 100%
Lymphoepithelial carcinoma of sinonasal tract Majority
Other nasopharyngeal or sinonasal carcinomas Uncommon
Extranodal NK/T-cell lymphoma Approaching 100%
Other lymphoma types Uncommon

Human papillomavirus (HPV) Nasopharyngeal carcinoma Rare
Squamous cell carcinoma of sinonasal tract 15–25%
Schneiderian papilloma without dysplasia or carcinoma 20–25% (more commonly low-risk

HPV)
Schneiderian papilloma complicated by squamous cell
carcinoma

55% (more commonly high-risk HPV)

HPV-related carcinoma with adenoid cystic-like features 100% (definitional)

Figure 1 Keratinizing squamous cell carcinoma of the nasophar-
ynx. Morphologically, this is similar to the commoner squamous
cell carcinomas of other head and neck sites.
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Figure 3 Undifferentiated nonkeratinizing carcinoma of the
nasopharynx. The carcinoma typically comprises large cells with
indistinct cell borders, vesicular nuclei, and prominent nucleoli.
The nuclei often appear crowded and overlapping.

Figure 4 Undifferentiated nonkeratinizing carcinoma of the
nasopharynx with formation of spindle cell fascicles.

Figure 5 Undifferentiated nonkeratinizing carcinoma of the
nasopharynx, with an unusual reticulated growth pattern accom-
panied by myxoid stroma (left). The tumor cells show positive
labeling for EBER on in situ hybridization (right).

Figure 6 Undifferentiated nonkeratinizing carcinoma of the
nasopharynx, lymphoepithelial type. The carcinoma cells are
intimately admixed with small lymphocytes and plasma cells.

Figure 7 Undifferentiated carcinoma of the nasopharynx with
amyloid globules.

Figure 2 Undifferentiated nonkeratinizing carcinoma of the
nasopharynx. The mucosa is infiltrated by sheets of undifferen-
tiated carcinoma with areas of necrosis.
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can occur within the tumor cells causing indentation
of the nucleus, between tumor cells, or in the
subjacent stroma (Figure 7).42 As amyloid globules
are practically never seen in the normal

nasopharyngeal mucosa, their presence can provide
additional support to the diagnosis of NPC for a
nasopharyngeal biopsy showing suspicious epithe-
lial islands.

Differentiated carcinoma shows cellular stratifica-
tion and pavementing, often with a plexiform
growth, reminiscent of urothelial carcinoma.25 The
relatively small tumor cells show fairly well-defined
cell borders and sometimes vague intercellular
bridges (Figure 8). Compared with the undifferen-
tiated subtype, the nuclei tend to be more chromain-
rich and nucleoli are less prominent.

Basaloid squamous cell carcinoma. Basaloid squa-
mous cell carcinoma of the nasopharynx is very rare.
Histologically, the tumor comprises lobular masses,
sometimes with jigsaw-puzzle configuration, and
festoons of mitotically active basaloid cells with
pale-staining or hyperchromatic nuclei, interspersed
with variable amounts of mucoid matrix or hyaline
material (Figure 9). Comedo necrosis is common.
There should also be an identifiable component of
squamous cell carcinoma, which can be invasive or
in situ. Among four cases tested for EBV, all three
Asian cases are positive, whereas one Caucasian case

Figure 8 Differentiated nonkeratinizing carcinoma of the nasopharynx. The tumor comprises anastomosing sheets with pavementing of
the cells at the peripheral portion (left). The tumor cells show fairly well-defined cell borders and vague intercellular bridges. The nuclei
are often more hyperchromatic than those of undifferentiated carcinoma (right).

Figure 9 Basaloid squamous cell carcinoma of the nasopharynx.
The tumor comprises lobular masses and festoons of basaloid cells
with pale-staining nuclei, interspersed with mucoid matrix and
hyaline material.
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is negative.43,44 From the limited data, the tumor
may not be as aggressive as morphologically iden-
tical tumors occurring in other head and neck sites.

Problems in Rendering a Diagnosis of NPC on
Nasopharyngeal Biopsies

Crush artifacts causing problems in diagnosis.
Crush artifacts, which are common in biopsies, can
render it difficult to determine whether there is
malignancy. In particular, it may be impossible to
tell whether the distorted cells represent carcinoma
cells or merely crushed reactive lymphoid cells
(Figure 10). The correct diagnosis of NPC may be
reached by finding better preserved cells in the
biopsy, where tumor cell cluster formation and
cytologic atypia are more convincing. If there are
no well-preserved areas in the biopsy and one is
worried about the possibility of carcinoma, immu-
nostaining for cytokeratin is of great help. In the non-
neoplastic nasopharyngeal mucosa, cytokeratin
immunostaining highlights the sharply delineated
surface and crypt epithelium, with no positive cells
in the stroma. NPC typically shows irregular

infiltrative clusters of cytokeratin-positive cells
(Figure 10).

NPC masked by lymphoid cells or granulomas. In
some examples of NPC, particularly the lymphoe-
pithelial variant, the tumor is so densely infiltrated
by lymphocytes and plasma cells that the individual
carcinoma cells can be mistaken for lymphoma cells
(Figure 11). In contrast to the latter, their cell borders
are poorly defined. Intercellular or intracellular
spherical amyloid globules, if present, points
strongly towards a diagnosis of NPC. It is most
helpful to examine the tissue at medium magnifica-
tion, wherein the cohesive growth of the tumor
usually becomes more evident, pointing to the
epithelial nature of the cellular proliferation
(Figure 11). The diagnosis of NPC can be further
confirmed by positive immunostaining for
cytokeratin.

Rare cases of NPC are accompanied by epithelioid
granulomas, which may mask the tumor islands. The
granuloma may represent a host immune reaction to
the neoplasm, or a coincidental occurrence due to
infection (such as tuberculosis) or unknown causes.
As granulomatous inflammation is uncommon in the

Figure 10 Nasopharyngeal carcinoma. It is difficult to render a firm diagnosis due to the marked crush artefacts, which are not uncommon
in biopsies (left). Immunostaining for pan-cytokeratin highlights confluent irregular islands of positive cells, supporting a diagnosis of
carcinoma (right).
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nasopharynx, a nasopharyngeal biopsy showing
granulomas should always be scrutinized for NPC.

Benign cellular components mimicking nonkerati-
nizing carcinoma. Germinal centers can mimic
carcinoma by virtue of their occurrence as cellular
clusters (sometimes lacking well-defined mantle
zones) and presence of large cells with vesicular
nuclei and distinct nucleoli (Figure 12). The identi-
fication of admixed centrocytes (smaller ‘atypical’
cells with irregular-shaped or angulated nuclei) and
tingible-body macrophages would provide the clue
that the large cells represent germinal center lym-
phoid cells (Figure 12). This can be further con-
firmed by immunostaining, with the large cells being
negative for cytokeratin, and positive for B-lineage
marker (such as CD20).

Tangentially sectioned crypts may be mistaken for
islands of carcinoma because of their deep location,
presence of enlarged vesicular nuclei, and expansion
by intraepithelial lymphocytes (Figure 13). In con-
trast to NPC, there is no frank invasive growth, the
nuclei are not as large and thus do not appear as
crowded, and the nucleoli are not as prominent.
On immunostaining for cytokeratin, the smooth
contours of the crypts become obvious. Continuity

with the surface epithelium can sometimes be
demonstrated.

Reactive lymphoid hyperplasia mimicking NPC. In
reactive lymphoid hyperplasia of the nasopharyn-
geal mucosa (including infectious mononucleosis),
there can be a remarkable increase of large lymphoid
cells (immunoblasts), raising a suspicion of carci-
noma (Figure 14). In contrast to NPC, the large cells
are non-cohesive and have well-defined amphophi-
lic to plasmacytoid rather than eosinophilic cyto-
plasm. There is often apparent maturation of the
immunoblasts into plasmablasts (nuclei slightly
smaller and chromatin more coarsely clumped
compared with immunoblasts) and plasma cells.
The diagnosis can be further confirmed by positive
immunostaining of the large cells for lymphoid
markers and lack immunoreactivity for cytokeratin.

Large cell lymphoma mimicking nonkeratinizing
carcinoma and vice versa. Distinction between
NPC and large cell lymphoma can at times be very
difficult, especially as NPC cells can appear decep-
tively non-cohesive due to the presence of many
admixed lymphocytes and plasma cells. On the other
hand, the interface of a large cell lymphoma with the
residual lymphoid tissues can be deceptively sharp,

Figure 11 Nasopharyngeal carcinoma. In this example, the large neoplastic cells are admixed with numerous lymphocytes and plasma
cells, mimicking Hodgkin lymphoma (left). Finding cohesive growth in other microscopic fields is more supportive of a diagnosis of
carcinoma than lymphoma (right).
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Figure 13 Tangentially sectioned crypt in nasopharyngeal mucosa. A solid island of epithelial cells with mild nuclear enlargement and
distinct nucleoli may mimic nasopharyngeal carcinoma (left). The correct interpretation is supported by the smooth contour of the cell
island, continuity with a definite crypt, and lack of invasive growth (right).

Figure 12 Nasopharyngeal mucosa without malignancy. Aggregates of germinal center cells may impart a resemblance to nasopharyngeal
carcinoma because of the presence of ‘atypical’ nuclei (left). On low magnification, it is evident that these cells form discrete round
aggregates, and are confined to lymphoid follicles (right).
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mimicking carcinoma (Figure 15). Features favoring
a diagnosis of NPC are presence of definite cohesive
cell groups, poorly defined cell borders and large
eosinophilic nucleoli, whereas features favoring a
diagnosis of large cell lymphoma are permeative
single-file infiltrations, amphophilic cytoplasm, and
marked nuclear foldings.

Diagnostic Issues of NPC Presenting Initially as
Lymphadenopathy

NPC, not uncommonly, presents initially as cervical
lymph node metastases (Figure 16). The diagnosis of
carcinoma is usually straight-forward; a nasophar-
yngeal primary can be suggested by the location of

Figure 14 Reactive lymphoid hyperplasia mimicking nasophar-
yngeal carcinoma. The reactive immunoblasts, in contradistinc-
tion to carcinoma cells, have well-defined cell borders and
amphophilic cytoplasm. In addition, the nuclei do not appear as
crowded.

Figure 15 Diffuse large B-cell lymphoma of the nasopharynx
mimicking carcinoma. The aggregation of lymphoma cells can
result in a pseudo-cohesive appearance, reminiscent of carcinoma
(left). The diagnosis is confirmed by positive immunostaining for
CD20 (right).

Figure 16 Lymph node harboring metastatic nasopharyngeal carcinoma. Confluent islands of undifferentiated carcinoma are found in the
nodal parenchyma (left). The tumor cells typically have indistinct cell borders, vesicular nuclei, and prominent nucleoli (right upper).
Positive labeling for EBER by in situ hybridization is helpful for confirming the diagnosis (right lower).
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the involved lymph node (especially jugulo-digastric
node) and the syncytial appearance of the tumor
cells (Figure 16). The clinical scenario, morphology,
and positive in situ hybridization for EBER will
further provide a strong support for a nasopharyn-
geal origin (Figure 16). However, morphologically
identical tumors can also rarely be derived from
oropharyngeal HPV-related lymphoepitheioma-like
carinoma.45 These tumors are negative for EBER, but
positive for p16 and high-risk HPV.

Lymph nodes showing focal or patchy involve-
ment by NPC may mimic reactive lymphoid hyper-
plasia, non-Hodgkin lymphoma, or classical
Hodgkin lymphoma as a result of submergence of
the tumor cells in a lymphocyte-rich
background.46–48 Furthermore, in approximately
one-fifth of cases, there are epithelioid granulomas
(sometimes necrotizing), which can mask the meta-
static NPC (Figure 17).49 The most helpful clues to
diagnoses are the syncytial quality of the large
atypical cells and presence of cellular clusters at
medium magnification. Diagnosis can be readily
confirmed by cytokeratin immunostain.

Assessment of Post-Treatment Biopsies in Patients with
NPC

Persistent tumor on biopsy. After radiation therapy,
it may take up to 10 weeks for all the carcinoma cells
to disappear histologically.50 The ‘persistent’
radiated carcinoma cells usually show injury in the
form of enlarged and bizarre nuclei—the nuclear
pleomorphism in general exceeds that seen in non-
radiated NPC. However, as the nuclear enlargement
is accompanied by an increased amount of cyto-
plasm, the nuclear-cytoplasmic ratio is preserved

(Figure 18). As presence of residual tumor histologi-
cally within 10 weeks of completion of radiotherapy
does not necessarily mean persistent or resistant
tumor, this per se is not a sufficient indicator for the
intensification of treatment. The biopsy can be
reported as ‘Residual carcinoma cells present, but
uncertain as to whether they are viable. Suggest to
repeat biopsy in 2 weeks.’ Remission is defined by
two subsequent negative biopsies.50–52 On the other
hand, residual tumor observed in biopsies taken
more than 10 weeks after completion of radiotherapy
can be reported directly as presence of residual
carcinoma.

Radiation change in normal tissues. Radiation-
induced changes in the normal nasopharyngeal
mucosa can mimic malignancy. The cells in the
surface or crypts can exhibit enlarged, hyperchro-
matic, or even bizarre nuclei. However, such changes
can be recognized as being benign because the large
atypical cells often occur singly among normal-
looking epithelial cells (random cytologic atypia)
and the nuclear-cytoplasmic ratio is maintained
(Figure 19). Radiation-induced epithelial atypia
should not persist beyond 1 year, because the
abnormal cells are normally shed and replaced by
proliferated cells from the basal layer cells. If there
are uncertainties as to whether the atypical cells
represent carcinoma cells or irradiated normal
epithelial cells, positive in situ hybridization for
EBER would strongly favor the former interpretation.

After radiotherapy, it is common to find bizarre
stromal cells (radiation fibroblasts) in the mucosa,
and these cells can persist for years. Bizarre stromal
cells are plump, spindly, or ovoid, and possess large
nuclei with smudged chromatin, but some cells can
have large vesicular nuclei with prominent nucleoli

Figure 17 Lymph node harboring metastatic nasopharyngeal
carcinoma. The presence of ill-defined granulomas and multi-
nucleated histiocytes suggests a diagnosis of granulomatous
inflammation, but careful scrutiny shows admixed islands of
metastatic carcinoma.

Figure 18 Nasopharyngeal carcinoma, with morphologic features
of radiation damage. The nuclei are large and often bizarre-
looking, but the nuclear-cytoplasmic ratio is not increased because
there is simultaneous increase in the amount of cytoplasm.
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Figure 19 Normal nasopharyngeal epithelium with radiation
change. In the epithelium, occasional nuclei are enlarged and
hyperchromatic, but they are found among normal-looking nuclei
(left). ‘Bizarre’ radiation fibroblasts in the stroma of the nasophar-
yngeal mucosa. These cells do not form cohesive groups, are
stellate to spindly, and show amphophilic cytoplasm (right).

Figure 20 Extranodal NK/T-cell lymphoma of nasal cavity. The mucosa shows a dense infiltrate of lymphoid cells. The surface epithelium
is intact in this example (left upper). This example shows the typical ulceration and necrosis (right upper). The lymphomatous infiltrate
causes wide separation or disappearance of mucosal glands. Clear cell change is common in the residual mucosal glands (left lower).
Angiocentric growth is a common feature (right lower).

Figure 21 Extranodal NK/T-cell lymphoma of nasal cavity. This
example shows remarkable pseudoepitheliomatous hyperplasia of
the overlying epithelium.
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(Figure 19). They can be distinguished from residual
or recurrent carcinoma by their occurrence as single
cells rather than cellular clusters and by the striking
amphophilia of the cytoplasm. These cells are
negative for cytokeratin and EBER. The stroma
frequently contains ectatic blood vessels showing
variable degrees of radiation injury such as promi-
nent endothelial cells and abundant fibrinoid
deposits.

Extranodal NK/T-cell lymphoma

Extranodal NK/T-cell lymphoma is a predominantly
extranodal lymphoma characterized by vascular
damage, prominent necrosis, cytotoxic phenotype,
and association with EBV. It may be of NK-cell
lineage (majority) or cytotoxic T-cell lineage.53

Clinical Features

Extranodal NK/T-cell lymphoma is more prevalent
in Asians, and the native American population of
Mexico, Central America and South America. It
occurs most often in adults, with a reported median
age of 44-54 years, with male predominance.53

The upper aerodigestive tract (nasal cavity, naso-
pharynx, paranasal sinuses, and palate) is most
commonly involved, with the nasal cavity being

the prototypic site of involvement. Patients with
nasal involvement present with symptoms of nasal
obstruction or epistaxis due to presence of a mass
lesion, or with extensive midfacial destructive
lesions. The lymphoma can extend to the adjacent
tissues, such as the nasopharynx, paranasal sinuses,
orbit, oral cavity, palate, and oropharynx. The
disease is often localized to the upper aerodigestive
tract at presentation. However, it may disseminate to
various sites, eg skin, gastrointestinal tract, testis, or
cervical lymph nodes during the clinical course. The
prognosis of nasal NK/T-cell lymphoma is variable,
with some patients responding well to therapy and
others dying of disseminated disease despite aggres-
sive therapy. Historically, the survival rate was poor
(30− 40%), but it has improved in recent years with
more intensive therapy including upfront
radiotherapy.54–62

Extranodal NK/T-cell lymphomas occurring out-
side the upper aerodigestive tract (often referred to as
‘extranasal NK/T-cell lymphomas’) show predilec-
tion for skin, soft tissue, gastrointestinal tract, and
testis. The patients commonly have high stage
disease at presentation, with involvement of multi-
ple extranodal sites. Systemic symptoms such as
fever, malaise, and weight loss can be present. The
disease is very aggressive, with most patients dying
within 1-2 years.62,63

Figure 22 Extranodal NK/T-cell lymphoma of nasal cavity. The cytologic spectrum ranges from small cells with variable irregular nuclear
foldings (left), to medium-sized cells, often with pale to clear cytoplasm (middle), to large cells.
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Pathology

The mucosa shows a diffuse and dense lymphoma-
tous infiltrate, often accompanied by ulceration and
necrosis (Figure 20). Mucosal glands often become
widely spaced or are lost (Figure 20). An angio-
centric and angiodestructive growth pattern is
frequently present (Figure 20). Florid pseudoepithe-
liomatous hyperplasia of the overlying epithelium
can occur in some cases (Figure 21).53

The cytological spectrum is broad. The cells may
be small, medium-sized, large, or anaplastic
(Figure 22). In most cases, the lymphoma is
composed of medium-sized cells or a mixture of
small and medium-sized cells. The cells often have
irregularly folded nuclei, which can be elongated.
The chromatin is granular, except in the very large
cells, which may have vesicular nuclei. Nucleoli are

generally inconspicuous or small. The cytoplasm is
moderate in amount and often pale to clear. Mitotic
figures are easily found, even for small cell-
predominant lesions.

Immunophenotype

The most typical immunophenotype of extranodal
NK/T-cell lymphoma is: CD2+, CD5− , CD56+,
surface CD3− (as demonstrated on fresh or frozen
tissue) and cytoplasmic CD3ε+ (as demonstrated on
fresh, frozen, or fixed tissue) (Figure 23).53,62,64–69
CD56, although a highly useful marker for NK-cells,
is not entirely specific and can be expressed in
some peripheral T-cell lymphomas and non-
hematolymphoid malignancies. CD43 and CD45RO
are often positive, and CD7 is variably expressed.

Figure 23 Extranodal NK/T-cell lymphoma of nasal cavity. The lymphoma cells are typically positive for cytoplasmic CD3ε (left upper),
negative for CD5 (right upper), positive for CD56 (left lower), and positive for EBER by in situ hybridization (right lower).
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Other T- and NK-cell-associated antigens, including
CD4, CD8, CD16, and CD57, are usually negative.
The subset of cases of cytotoxic T-cell lineage may
express CD5, CD8, and T-cell receptor (γδ or αß).70–72

Cytotoxic molecules (such as granzyme B, TIA-1,
and perforin) are positive (Figure 23).73 CD30 is
positive in about 30% of cases.62,74–77

In situ hybridization for EBV encoded RNA (EBER)
is the most reliable way to demonstrate presence of
EBV, with virtually all lymphoma cells being labeled
(Figure 23).

Nasal Lymphoid Infiltrate: Lymphoma or Reactive
Lymphoid Infiltrate?

Extranodal NK/T-cell lymphoma, particularly those
examples predominated by small or mixed cell
populations, or those accompanied by a heavy
admixture of inflammatory cells (small lymphocytes,
plasma cells, histiocytes, and eosinophils) may
mimic a reactive lymphoid infiltrate. The difficulties
in diagnosis are compounded by the fact that the
mucosal small lymphoid cells often show mild
atypia, with slight nuclear enlargement and irregula-
rities, cytologically overlapping with extranodal
NK/T-cell lymphoma (Figure 24). Presence of some
or all of the following features would favor a
diagnosis of lymphoma: (1) dense infiltrate causing

Figure 24 Diagnostic difficulties. Extranodal NK/T-cell lymphoma can comprise cells with minimal atypia (left), whereas reactive
lymphoid infiltrate in the mucosa can show some degree of atypia (right).

Figure 25 Extranodal NK/T-cell lymphoma of nasal cavity. Presence
of many medium-sized lymphoid cells with marked nuclear
irregularities is a strong point favoring a diagnosis of lymphoma.
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separation or destruction of the mucosal glands
(Figure 20), (2) prominent tissue necrosis and
ulceration, (3) angioinvasion, (4) presence of mitotic
figures in a small cell-predominant lymphoid infil-
trate, (5) clear cells, and (6) a significant population
of atypical medium-sized cells with irregular nuclei
(Figure 25). The diagnosis can be confirmed by
immunohistochemical demonstration of sheets of
CD3ε+ CD56+ cells. If the infiltrate is CD3ε+ CD56− ,
positive immunostaining for TIA-1 and in situ
hybridization for EBER will support the diagnosis.

Wegener granulomatosis, a destructive lesion of
the upper respiratory tract, shares many morpholo-
gic features with nasal NK/T-cell lymphoma in the
form of mixed inflammatory infiltrate, ulceration,
necrosis, and vasculitis or vasculitis-like lesions.
The same features helpful for distinction between
NK/T-cell lymphoma and reactive lymphoid hyper-
plasia also apply.

Herpes simplex infection can simulate nasal
NK/T-cell lymphoma due to the presence of a mass
lesion, a dense lymphoid infiltrate with necrosis, and
CD56 expression by the lymphoid cells.78 The
presence of scattered herpes virus inclusions, lack
of angioinvasion, expression of CD4 by the T-cell
infiltrate, and absence of EBV support this diagnosis
over NK/T-cell lymphoma.

Conclusions

In the diagnosis of nasopharyngeal and sinonasal
neoplasms, demonstration of EBV may aid in the
diagnosis of NPC and extranodal NK/T-cell
lymphoma because of the very strong association of
these tumors with EBV. Currently, demonstration of
HPV does not have a role in the diagnosis of
nasopharyngeal and sinonasal neoplasms, except
for HPV-related carcinoma with adenoid cystic-like
features. However, the practice may change in future
if there are convincing data to indicate a favorable
prognostic significance of HPV in sinonasal squa-
mous cell carcinomas.
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