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We characterize the clinicopathological features of two patients (one 38 year old woman and one 42 year old
man, both of Chinese ethnicity) with Epstein Barr Virus positive non-keratinizing nasopharyngeal carcinoma
from an endemic region with prominent presence of amyloid and one case with both amyloid and abundant
intracytoplasmic hyaline globules. The amyloid material was positive for Congo red and showed apple green
birefringence when examined under polarized light. The amyloid was immunoreactive for cytokeratins and was
located both intra- and extracellularly. Frequently the amyloid had a light microscopical spherical appearance
and displayed peripheral radiating fibrils from a central homogenous core. One of the patients had a unique

presentation of nasopharyngeal carcinoma with perceived hemoptysis and coughing up two pieces of tumor
tissue. In reality, the nasopharyngeal tumor was polypoid and the two fragments were pinched of from the main

tumor mass.

1. Introduction

The majority (> 90%) of non-keratinizing carcinomas of the naso-
pharynx (NPC) display, in addition to nuclear presence of Epstein Barr
virus RNA (EBER), a spectrum of characteristic histomorphological
patterns. This includes at one end, tumor cells arranged in syncytial
sheets (Regaud-pattern), and at the other end of the spectrum small
nests and isolated malignant epithelial cells (Schmincke-pattern), ad-
mixed with a variable number of reactive lymphocytes and plasma
cells. However, in a significant minority (up to 10% of cases), NPC
exhibits a variety of uncommon histopathological patterns, including
spindle cells, clear cells, presence of bizarre (Reed-Sternberg-like)
tumor cells, non-caseating granulomas, a papillary architecture, sig-
nificant number of eosinophilic or neutrophilic granulocytes, a des-
moplastic stromal reaction frequently with paucity of reactive mono-
nuclear inflammatory cells and a predominance of spindle cells [1].
Very rarely, NPC may display a cord-like, reticular arrangement of
tumor cells associated with significant myxoid substances in the stroma
or adenomatous differentiation [2,3]. Two distinctly uncommon fea-
tures in NPC are the presence of amyloid and eosinophilic globules. We
herein present two cases of NPC with a significant component of
amyloid and one case with both amyloid and prominent
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intracytoplasmic hyaline globules associated with clear cell change. The
tumor with both amyloid and intracytoplasmic hyaline globules pre-
sented in a patient who sought medical attention because he perceived
he had coughed up blood together with two lumps of tissue.

2. Case 1

A 38 year old non-smoking Chinese woman without any significant
past history presented with bilateral neck swelling of one year duration.
Clinical examination revealed enlarged cervical lymph nodes. Fine
needle aspiration cytology (FNAC) of the lymph nodes was done and
the findings are discussed below. Subsequently, the patient underwent a
computerized tomography (CT) scan of the nasopharynx and neck,
which showed a mass in the roof of the left nasopharynx, obliterating
the left fossa of Rosenmuller and torus tubarius. The mass was ex-
tending into the left parapharyngeal fat with encasement of the left
carotid sheath and erosion of the skull base. Multiple bilateral enlarged
lymph nodes were identified. The patient underwent a biopsy of the
nasopharyngeal mass. A magnetic resonance imaging (MRI) scan of the
nasopharynx confirmed the presence of a mass in the left nasopharynx
as well as bilateral enlarged cervical lymph nodes (Fig. 1A, B). A po-
sitron emission tomography (PET) scan showed FDG avid lesions
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Fig. 1. MRI-scan of patient 1 showed a left sided nasopharyngeal mass and bilateral cervical lymphadenopathy (A and B; arrows). Hematoxylin and Eosin stained
sections from the biopsy of the nasopharyngeal mass (Case 1) contained tumor with numerous intra- and extracellular round eosinophilic structures (C and D). In
several areas the intracellular eosinophilic material was so abundant that the nuclei were pushed to the periphery (E; arrow). Frequently the round eosinophilic
material displayed radiating fibrils from a central homogenous core (E; inset). The round eosinophilic structures were positive for Congo red (F).

corresponding to the nasopharyngeal mass and bilateral enlarged cer-
vical lymph nodes. There was no evidence of distant metastatic disease.
The patient underwent chemoradiotherapy. There has been no evidence
of recurrence or disease progression at 6 years follow-up.

2.1. Microscopic findings

FNA of the cervical lymph node showed cellular smears with nu-
merous clusters and crowded sheets of atypical cells in a background of
mixed population of lymphocytes and plasma cells. The atypical cells
displayed enlarged, irregular nuclei and moderate amount of cyto-
plasm. No necrosis was identified. There were few aggregates of iso-
lated rounded glass like semi-transparent crystalloid-like structure
noted.

The biopsy material was composed of two fragments of tissue
measuring 0.3 and 0.4 cm. Histological sections showed a highly cel-
lular tumor composed of syncytial sheets of malignant epithelial cells
with round enlarged nuclei, prominent nucleoli and moderate amounts
of cytoplasm. The stroma contained a lymphoplasmacytic inflammatory
infiltrate which also were admixed with the tumor cells. There were
several foci that contained numerous both extra- and intracellular
spherical weakly eosinophilic round structures (Fig. 1C, D). This weakly
eosinophilic material, was occasionally so abundant that the nuclei
were displaced to the periphery, forming a crescent giving rise to a
signet ring cell-like appearance (Fig. 1E).

The majority of these eosinophilic spherical structures were com-
posed of thin, straight fibrillary structures radiating from a central core
which had a more homogenous appearance than the periphery
(Fig. 1E).

2.2. Immunohistochemistry, in-situ hybridization and histochemistry

In the immunohistochemical study, tumor cells strongly expressed
cytokeratins (AE1-3). The intracytoplasmic material was positive for
Congo red and this material showed distinct apple green birefringence
when examined under polarized light (Figs. 1F, 2A). Also the spherical
weakly eosinophilic structures displayed immunoreactivity for

cytokeratins (Fig. 2B). Chromogenic in-situ hybridization for EBV
(EBER-ISH) revealed strong nuclear positivity in all neoplastic cells and
also highlighted the “signet ring cell-like appearance” of those neo-
plastic cells which had their cytoplasm distended by the eosinophilic
material (Fig. 2C). Masson's trichrome (MT) showed variable dark blue
staining in the homogenous center of the weakly esonophilic material,
but the peripheral radiating fibrils did not take up any color. Alcian
blue (AB) showed faint bluish staining of the radiating fibrils, but not
the homogenous center. These structures were also negative for Gomori
Methenamine-Silver (GMS) and Verhoeff-Van Gieson stains.

3. Case 2

A 42year old non-smoking Chinese man without any significant
past medical history, presented to the emergency department after an
episode of what he perceived to be hemoptysis with expectoration of
two tissue fragment measuring 2 and 1 cm, respectively. This episode
had been preceded by nasal congestion of one week duration and a
single episode of epistaxis. Nasal examination showed traces of blood
clots with no active bleeding. He was referred to the respiratory med-
icine clinic. The two tissue fragments were sent for histopathological
assessment. A bronchoscopic and CT-scan of the thorax were un-
remarkable. A CT scan of the head and neck showed a mass in the right
nasopharynx, crossing the midline and involving the right fossa of
Rosenmuller with extension into the posterior aspect of the right nasal
cavity anteriorly (Fig. 3A). The patient was immediately referred to the
department of otorhinolaryngology and underwent a clinical ex-
amination which revealed a mass arising from the right nasopharynx
and extending into the posterior aspect of the right nasal cavity. This
tumor was biopsied. A subsequent MRI scan of the nasopharynx and
neck confirmed the CT findings. A staging PET scan showed confirmed a
hypermetabolic right nasopharyngeal lesion and showed mildly FDG
avid bilateral cervical lymph nodes. There was no evidence of distant
metastatic disease. The patient underwent chemoradiotherapy and
there has been no evidence of recurrence or disease progression at
22 months follow-up.
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Fig. 2. The Congo red positive round material in the nasopharyngeal biopsy in patient 1 showed apple green birefringence when examined under polarized light (A),
and was immunohistochemically positive for cytokeratins (B); high power magnification of the cytokeratin positive round material highlighting the peripheral
radiating fibrillary structure (B; inset). The tumor cells showed strong positivity for EBV (EBER) on chromogenic in-situ hybridization (C). Please note the signet ring
cell-like appearance in tumor cells with the cytoplasm distended by the amyloid material.

3.1. Microscopic findings

The perceived expectorated material (with some blood) was sent for
histopathological assessment. The material was composed of two frag-
ments of whitish fibrous tissue, the larger fragment measuring
20 x1.6x1.2cm and the smaller fragment measuring
1.0 X 0.4 x 0.1 cm. Sections showed well preserved tissue; featuring a
polypoid tumor (Fig. 3B). The tumor was composed of broad anasto-
mosing trabeculae and sheets of tumor cells set in a stroma with a dense
lymphoplasmacytic infiltrate. The tumor cells displayed predominantly
moderate nuclear pleomorphism, and vaguely eosinophilic cytoplasm.
Some tumor cells exhibited pronounced nuclear enlargement and
pleomorphism. In several areas, the tumor cells displayed prominent
presence of intracytoplasmic strongly eosinophilic non-refractile hya-
line globules (Fig. 3C, D). Dispersed within the tumor were multiple
areas with neoplastic cells containing both intra- and extracellular
partly refractile eosinophilic material (Fig. 3E). When this material was
intracellular it had a spherical appearance. Some of these intracellular

round eosinophilic structures displayed radiating thin fibrillary struc-
tures from a homogenous core. This weakly eosinophilic material was
also seen extracellularly, and was then frequently larger in size, irre-
gular in shape and generally homogenously amorphous with no ra-
diating fibrillary structures. In several areas neoplastic cells with eosi-
nophilic hyaline globules merged with neoplastic cells containing the
weaker eosinophilic material.

The biopsy from the right nasopharyngeal tumor was composed of
one fragment of tissue measuring 0.7 cm in maximum dimension
(Fig. 4A). The biopsy contained malignant tumor with the same histo-
pathologic features as in the specimen described above, i.e. composed
of sheets of tumor cells with moderate to severe nuclear pleomorphism,
prominent nucleoli and weakly eosinophilic cytoplasm admixed with
lymphocytes and plasma cells. Also in this biopsy, were there several
aggregates of neoplastic cells of which some exhibited clear cell change
containing weakly eosinophilic material, (Fig. 4B). The round weakly
eosinophilic displayed material which frequently showed a fibrillar
structure radiating from a central homogenous core. Only very few

Fig. 3. CT-scan of patient 2 showed a right sided nasopharyngeal mass reaching the posterior aspect of the nasal cavity (A, arrow). Low power magnification
(Hematoxylin and Eosin) of the pieces of tumor tissue that the patient perceived to have coughed up together with some blood (B). Hematoxylin and Eosin stained
sections from the tumor tissue that the patient perceived to have coughed up contained multiple areas where the neoplastic cells contained abundant intracellular
hyaline globules (C and D). The tumor tissue also contained multiple foci with intra- and extracellular eosinophilic material (E).
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Fig. 4. Low power view of a Hematoxylin and Eosin stained section from the biopsy from the right sided nasopharyngeal mass of patient 2 (A). The biopsy contained
areas where the tumor cells displayed clear cell change and intracellular weakly eosinophilic material (B). The intra- and extracellular material in the perceived
coughed up tumor tissue (patient 2) was immunoreactive for cytokeratins (C). The tumor cells in the perceived coughed up tumor tissue were strongly positive for EBV (D;
EBER chromogenic in situ hybridization), and the eosinophilic material was positive for Congo red (E) and showed apple green birefringence when examined under

polarized light (F).

intracytoplasmic strongly eosinophilic hyaline globules were detected.

3.2. Immunohistochemistry, in-situ hybridization and histochemistry

The immunohistochemical study of the perceived expectorated/
hemoptysed specimen showed that the neoplastic cells diffusely ex-
pressed low-molecular weight cytokeratins (AE1-3) and p40. The
weakly eosinophilic material (which were present both intra- and ex-
tracellularly) displayed immunoreactivity for cytokeratins (AE1-3)
(Fig. 4C). The tumor cells showed strong and diffuse nuclear positivity
on ISH for EBV (EBER) (Fig. 4D). The eosinophilic spherules were po-
sitive for Congo-red (Fig. 4E). The Congo red positive material showed
apple green bi-refringence when examined under polarized light
(Fig. 4F).

The tumor cells in the nasopharyngeal biopsy showed diffuse strong
expression of cytokeratins (AE1-3) and were strongly positive for EBV
on chromogenic ISH for EBER (Fig. 5A). EBV-positive nuclear rem-
nants/fragments were seen in areas which extracellular amyloid. Both
the intra and extracellular weakly eosinophilic material were positive
for Congo-red (with apple green birefringence when examined under
polarized light) and displayed immunoreactivity for cytokeratins
(AE1-3) (Fig. 5B, C).

4. Discussion

We herein report two cases of undifferentiated nasopharyngeal
carcinoma with uncommon histopathological features, namely presence
of amyloid and also in one case with a significant component of tumor
cells with prominent eosinophilic cytoplasmic globules. In addition, one
of the patients (Case 2) presented with a history of perceived he-
moptysis and “coughed up” pieces of tumor. Given the clinico-patho-
logic features of this case, the explanation for this is that the naso-
pharyngeal tumor was polypoid in nature and was incidentally pinched
off the main tumor mass. Anecdotally, patients may cough up fragments
of polypoid bronchial tumors, but this presentation of NPC has not, to
the best of our knowledge, been reported previously, and has not been
experienced at our center, which is a tertiary cancer center in a country
where NPC is endemic. Of interest, the rare lymphoepithelial carcinoma

(analogous to non-keratinizing nasopharyngeal carcinoma) of the lung
may be positive for EBV and has rarely been described to contain
amyloid [4,5].

WHO classifies nasopharyngeal carcinoma (NPC) into keratinizing
(squamous cell), non-keratinizing (including differentiated and un-
differentiated variants) and basaloid (squamous) types of carcinoma.
This is not a pure “histological” classification system, but in addition to
morphology, it also embraces epidemiological, virological and prog-
nostic aspects [6]. Keratinizing NPC (K-NPC) shows histological fea-
tures that are no different from conventional SCC at any other site, i.e.
with malignant cells displaying evidence of keratinocytic differentia-
tion in the form of intercellular junctions and variable keratin forma-
tion. The rare basaloid (squamous cell) carcinoma is a variant of NPC
that is histopathologically analogous to basaloid SCC at other sites,
which was first described by Wain et al. [7]. This tumor is enigmatic in
that its biology and prognosis appear to be site dependent. In the na-
sopharynx this neoplasm is associated with EBV [8], but in the or-
opharynx it is commonly associated with transcriptionally active HPV
and in other Head and Neck sites there is no strong to any relevant
oncogenic virus [9].

The remarkably higher incidence of NPC among the Chinese,
especially in south China and South Eastern Asia is mainly attributed to
the non-keratinizing type which has an almost 100% association with
EBV and is characterized by marked sensitivity to radiotherapy [1]. NK-
NPC characteristically harbors a significant lymphoplasmacytic in-
filtrate. When this is especially prominent and the neoplastic epithelial
cells display a small nested or individual cell (Regaud) pattern, diag-
nostic difficulties may ensue and immunohistochemistry is frequently
needed to highlight the epithelial component. On the contrary, when
NK-NPC shows the sheet-like (Schmincke) pattern composed of large
undifferentiated neoplastic cells, the possibility of a large cell lym-
phoma needs to be ruled out. However, NK-NPC may exhibit light-
microscopical features that deviate from the standard text book ap-
pearance. Uncommonly encountered morphological variants of NK-NPC
include tumors with a predominance of spindle cells, clear cells, pleo-
morphic cells, desmoplastic stroma, with granulomas, marked stromal
infiltration of eosinophilic or neutrophilic granulocytes and prominent
papillarity [1]. Very rarely, a reticular myxoid pattern or adenomatous
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differentiation may be encountered [2,3]. NPC with amyloid and pre-
sence of eosinophilic cytoplasmic globules, associated with NPC have
previously been described in studies from regions where NPC is en-
demic [10,11]. Presence of amyloid in NPC has also been mentioned in
a few previous review papers on NPC [1,12], as well as in the chapters
on NPC in the latest WHO classifications of Head and Neck tumors.
Presence of eosinophilic cytoplasmic globules in NPC has, to the best of
our knowledge, only been described in one previous study [13].

Tumor-associated amyloid is commonly encountered in medullary
carcinoma of the thyroid (where the basic protein constituent is calci-
tonin possibly admixed with secretogranin-1 and calcitonin gene-re-
lated peptide) [14,15], calcifying epithelial odontogenic (Pindborg)
tumor, plasma cell neoplasms and lymphomas with plasmacytic dif-
ferentiation, e.g. some marginal zone lymphomas and lymphoplasma-
cytic lymphoma. In addition, more or less uncommonly, amyloid has
been described in a wide range of neoplasms, for example cutaneous
basal cell carcinoma [16], pancreatic endocrine tumors [17], renal
angiomyolipoma [18], salivary gland low-grade adenocarcinoma [19]
and acinic cell carcinoma [20], endometrial endometrioid adenocarci-
noma [21], mammary ductal carcinoma [22], ovarian strumal carcinoid
[23], carcinoids (both conventional and atypical) [24,25], pulmonary
adenosquamous carcinoma [26] and squamous cell carcinoma of the
oral cavity, pharynx, larynx, vagina and uterine cervix [27-31]. The
exact details of the biological and chemical details of such amyloido-
genic processes in neoplasms are largely unknown. In the case of
amyloid formation in medullary thyroid carcinoma (where the bulk of
the amyloid contains calcitonin with a fibrillar structure), it has been
suggested that a hexapeptide of calcitonin may serve as a possible
‘aggregation-prone’ peptide, which may play a role in amyloid-forma-
tion via self-assembly into amyloid fibrils [32]. The mechanism behind
amyloid formation in squamous cell and basal cell carcinomas is dif-
ferent. Several studies have shown that the amyloid in this context is
immunohistochemically positive for cytokeratins [16,27,28,31]. The
pathogenesis of the amyloid in this context thus strongly suggests that
of a change in the three dimensional structure of the cytokeratin in-
termediate filaments which results in giving the keratin the physical
properties of amyloid. However, the exact mechanism behind this is not
known. Similarly, primary cutaneous amyloidosis (lichen amyloidosis
and macular amyloidosis) is related to transformation of cytokeratin
filaments of degenerated/apoptotic epidermal keratinocytes that have
been discharged into the superficial dermis [33].
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Fig. 5. The tumor cells in the biopsy
from the right sided nasopharyngeal
mass (patient 2) were strongly positive
for EBV (A; EBER chromogenic in situ
hybridization) and the eosinophilic
material was positive for Congo red (B),
with apple green birefringence when
examined under polarized light (B;
inset) and immunoreactive for cyto-
keratins (C) which on high-power
magnification highlighted the periph-
eral radiating fibrillary structure (C;
inset).

The nodular both intra- and extracellular amyloid deposits seen in
our case show distinct similarities to the amyloid in basal cell- and
squamous cell carcinoma [16,27,31]. The electron microscopic char-
acterization of the amyloid structures in squamous cell carcinoma by
Gondo et al. (“nodular and star-like amyloid deposits”) fits well with
the features seen in the amyloid in our cases. The idea that the keratin
filaments derived from degenerating or dead cells is supported by the
morphological findings in our Case 2, where we (A) encountered de-
generated tumor cells, occasionally with clear cell change (especially in
the biopsy specimen in Case 2) in direct continuity to areas containing
where tumor cells had the whole cytoplasm filled with amyloid which
blended in with areas of extracellular amyloid and (B) EBV-positive
nuclear remnants/fragments in areas which extracellular amyloid. The
viability of such a cellular alteration, i.e. tumor cells “overloaded” with
intracytoplasmic amyloid is questionable. This is in line with what has
been proposed by Hashimoto and Kumakiri as the “the filamentous
degeneration theory” in primary cutaneous amyloidosis [34], where
sequential electron microscopic observations strongly support the idea
that degenerating epidermal cells are discharged into the dermis and
cytokeratins are converted into amyloid.

One curious finding on a light microscopical level was the mor-
phological similarity between many of the amyloid structures in our
cases to collagenous crystalloids (CC). CC are formed by basement
membrane constituents, not only in neoplasm rich in myoepithelial
cells, e.g. salivary gland tumors, but also in basaloid squamous cell
carcinomas, which also frequently produce basal membrane material
[35]. CC are composed of spherical structures with radially arranged
needle-shaped fibers. However, the histochemical differences of the
fibrillary nodular amyloid structures in NPC and true collagenous
crystalloids are striking. CCs are bright blue on staining with Masson-
Trichrome and bright red with Verhoeff-Van Gieson stains, respectively.
We stained the biopsy in our Case 1 and neither of these histochemical
features was evident in the CC-like amyloid globules with radiating
fibrils.

The finding of areas with prominent presence of intracytoplasmic
hyaline globules in Case 2 is distinctly uncommon in NPC. We are only
aware of one previously published case with NPC displaying very lim-
ited and focal presence of hyaline cytoplasmic globules [13]. The pa-
tient was a 73 year old woman from Taiwan (where NPC is endemic)
with a non-keratinizing NPC. As with formation of amyloid, hyaline
globules (HG) are regularly seen in some tumors. HG are consistently
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identified in yolk sac tumor and Kaposi sarcoma, but has more or less
rarely been described in a very wide range of neoplasms [36].

Numerous theories have tried to explain the presence of HG in tu-
mors. Some of the histologic features of the HG; distinct eosinophilia
and round shape are similar to the cytoplasmic globules in hepatocytes
in patients with alphal-anti trypsin deficiency which are derived from
dilated parts of the endoplasmic reticulum with pathological protein
content. Papadimitriou et al. have suggested a “unifying theory” behind
the formation of HG [36]. The very similar light microscopical ap-
pearance of HG in a wide range of different neoplasms is an observation
that begs a simplistic explanation and the authors suggested that the
formation of HG may be related to a type of cellular reaction to injury
and subsequent cell death. This theory suggests that the formation of
HGs is related to apoptosis and have launched the telling concept of the
“thanatosome”. This line of thinking ties in nicely with the sub-
stantiated theory of amyloid transformation of apoptotic neoplastic
cells as seen in our Case 2. We noted cells with eosinophilic globules in
close association to and in some areas intermingled with both extra-
cellular amyloid deposits and tumor cells with intracytoplasmic amy-
loid. As stated above, such areas also contained EBV positive nuclear
fragments/remnants.

On a final note, it is important to be aware of that localized naso-
pharyngeal amyloidosis (not associated with any neoplasm), although
being very uncommon, has been well characterized and also recently
reviewed by Sakagiannis et al. [37]. In addition, non-systemic, non-
neoplastic nasopharyngeal amyloidosis may form a tumor mass and
may be associated with cervical deposits of amyloid, thus mimicking
NPC with cervical nodal metastatic disease [38]. We have previously
encountered a somewhat similar case of tumefactive pharyngeal amy-
loidosis in a 13year old girl associated with a sparse plasmacytic
component that, however, turned out to be a paucicellular extra-
medullary plasmacytoma [39].

In conclusion, we have described two cases of EBV positive non-
keratinizing nasopharyngeal carcinomas from an endemic region with
prominent presence of amyloid and one case with both amyloid and
intracytoplasmic hyaline globules. Both of these features are un-
common in NK-NPC and awareness that these morphological changes
can occur in nasopharyngeal carcinoma should facilitate establishing
the correct diagnosis, especially when faced with limited biopsy ma-
terial in clinical practice. In both our cases the amyloid material was
positive for cytokeratins on immunohistochemistry which is in line with
the previously validated idea of amyloidogenic transformation of ker-
atins in degenerating/apoptotic tumor cells, which thus also seems to
be the mechanism in formation of amyloid in non-keratinizing naso-
pharyngeal carcinoma. Finally, for the first time, we document a patient
with a unique “pseudohemoptytic” presentation of nasopharyngeal
carcinoma.
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