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Abstract A case (female, 39 years of) of thyroid-like
nasopharyngeal low-grade papillary adenocarcinoma with
a significant spindle cell component is presented. The
tumor was located on the posterior nasal septum. The
spindle cells displayed nuclear features very much similar
to the epithelial component and the two cell types merged
imperceptibly. Immunohistochemically, the neoplastic
cells (including the spindle cell component) were strongly
and diffusely positive for TTF-1, cytokeratins (AEI-3),
cytokeratin 19 and vimentin. C-kit immunohistochemistry
showed diffuse mild to moderate membranous positivity
with focal areas displaying moderate to strong immunore-
activity. EMA was strongly positive in the epithelial
component with membranous and cytoplasmic reactivity
whereas the spindle cell component was weakly although
diffusely positive. Carcinoembryonic antigen, calcitonin,
chromogranin A, S100-protein, thyroglobulin, cdx2 and
p63 were negative. The proliferative activity (Mib-1/Ki-67)
was low; 3-4%. In the molecular genetic study we found
no mutations at position 1799 (exon 15) in the BRAF-gene,
(BRAFV600E) or in exons 9 and 11 of the KIT-gene.

F. Petersson (D<) - B. Pang - B. Yan

Department of Pathology, National University Health System,
5 Lower Kent Ridge Road, Singapore 119074, Singapore
e-mail: fredrikpetersson@live.se

B. Pang

Diagnostic Molecular Oncology Centre, Department of
Pathology, National University Health System, Yong Loo Lin
School of Medicine, National University of Singapore,
Singapore, Singapore

D. Loke - L. Hao

Department of Oto-Rhino-Laryngology, Khoo Teck Puat
Hospital, Singapore, Singapore

@ Springer

Keywords Low-grade papillary adenocarcinoma -
Thyroid-like - Nasopharynx - TTF-1 - BRAF-gene -
KIT-gene

Introduction

Low-grade papillary adenocarcinomas of the nasopharynx
(LGPACNP) is a rare neoplasm that was first described
and characterized by Wenig et al. in a series of nine cases
in 1988 [1]. Since then one series (comprising 13 cases;
from Mario Luna at MD Anderson Cancer Center in 2006)
and a few case reports have been published on this neo-
plastic entity [2—10]. In 2005 Carrizo and Luna presented
2 cases of LGPACNP with nuclear positivity for thyroid
transcription factor-1 (TTF-1) [2]. Based on this immu-
nohistochemical feature (and the positivity for cytokeratin
19) in conjunction with the histological characteristics
(papillarity, psammoma bodies, neoplastic cells with
overlapping nuclei and clear chromatin), the authors
coined the term “thyroid-like nasopharyngeal papillary
adenocarcinoma”, which has been used by subsequent
investigators. Given the similarities between LGPACNP
(especially those with nuclear expression of TTF-1) and
papillary thyroid carcinoma (PTC), we also undertook a
molecular genetic study regarding the mutational status of
the BRAF-gene. The presence of an “intervening” spindle
cell component between the papillary structures in
LGPACNP, has been mentioned and illustrated in one
recent case report [5]. In none of the previous published
papers has a prominent spindle cell component been
described or illustrated. In the case presented herein, a
case of LGPACNP with a prominent spindle cell compo-
nent is presented which gave the initial impression of a
biphasic neoplasm.
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Case Report

A previously healthy non-smoking 39-year-old Chinese
lady with no significant family history of cancer presented
with a 4-month history of right-sided epistaxis on a back-
ground of frequent blocked nose and rhinorrhoea. On
clinical examination, no thyroid tumor or cervical lym-
phadenopathy was found. Examination with Narrow-band
imaging (NBI) nasendoscopy showed a 1 cm polypoidal
mass arising from the posterior edge of the bony septum
(Fig. 1). There was no extension onto the inferior wall of
the sphenoid sinus, the soft palate or laterally onto the
choanae. A biopsy of the dominant portion of the mass on
the right was performed. After the biopsy a magnetic res-
onance imaging (MRI) examination showed no definitive
residual tumor. However, follow-up flexible nasendoscopy
with NBI, revealed limited suspicious remnant neoplastic
tissue on the left side of the posterior edge of the nasal
septum. Endoscopic resection of this was performed. His-
topathological examination failed to reveal definitive
residual tumor.

Materials and Methods

The tissue was fixed in formalin, embedded in paraffin and
4 pum thin sections were cut and stained with hematoxylin
and eosin and Periodic acid Schiff (PAS) with diastase
digestion. An immunohistochemical study was performed

Fig. 1 On nasendoscopy, a well-defined 1 cm large, polypoidal
tumor was seen located on the right aspect of the upper posterior
septal edge. The tumor showed scanty vascularity as compared to the
surrounding normal mucosa of the septum and nasopharynx, The
tumor did not extend to adjacent sphenoid base, choana or soft palate

using commercially available antibodies to the following
antigens: TTF-1, thyroglobulin, S100-protein, p63, cyto-
keratins (CK;AE1-3), CKI19, vimentin and epithelial
membrane antigen (EMA), carcinoembryonic antigen
(CEA), calcitonin, chromogranin A, cdx2, surfactant B,
c-kit/CD117 and Ki-67. Protocols according to the manu-
facturers’ recommendations were employed. For the
molecular genetic study (BRAF and KIT) mutation analy-
sis), 5 unstained sections were obtained from the tumor
(biopsy) paraffin block. DNA was isolated with the QIA-
amp DNA MicroKit, in accordance with the manufac-
turer’s protocol. The PCR amplification and subsequent
direct sanger sequencing of BRAF exon 15 were carried out
according to published protocols [11]. Our test validation
of the BRAF exon 15 detection by direct sequencing had
shown 100% sensitivity and specificity, with a lower limit
of detection set to 30% of mutated cells in a background of
70% of non-mutated cells [12]. For KIT exons 9 and 11
mutation analysis, polymerase chain reaction (PCR)
amplification of 100 ng of genomic DNA was set up as
described previously [13]. Mutation analysis of KIT exons
9 and 11 was performed by bidirectional sequence analysis
on the ABI3130x] Genetic Analyzer (Applied Biosystems,
Foster City, CA, USA) using the BigDye_ Terminatorv3.1
Cycle Sequencing Kit (Applied Biosystems). For the
detection of SYT-SSX1/2 fusion transcripts t(X;18)
(p11.2;q11.2) by RT-PCR, RNA was isolated from pre-
pared sections of the received formalin-fixed, paraffin-
embedded tissue with the high pure RNA Paraffin Kit
method by Roche, according to the manufacturer’s proto-
col. Reverse transcription was performed using the high
capacity cDNA Reverse Transcription Kit by Applied
Biosystems. The PCR amplification was carried out
according to published protocols [14, 15].

Detection of SYT (18ql11.2) gene rearrangement was
performed using Vysis LSI SYT dual color, break apart
rearrangement probe. At least one hundred non-overlapped
nuclei with distinct signals were scored and the interpre-
tation of intact and split signals was based on generally
accepted guidelines recommended by Vysis.

Results

Histological examination of the biopsy (8 x 7 mm after
formalin fixation) revealed a tumor which was partly lined
by ciliated respiratory epithelium. (Fig. 2a) The superficial
aspect of the tumor displayed papillary structures with
hyalinized fibrovascular cores, which focally merged with
the superficial epithelium (Fig. 2b). The papillae were
lined by bland columnar epithelium with elongated slightly
crowded nuclei which displayed fine chromatin and absent
to inconspicuous nucleoli (Fig. 2c). The papillae were
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Fig. 2 Hematoxylin and eosin
stained sections show a tumor
which was partly lined by
ciliated respiratory epithelium
(a). The tumor displayed
papillary structures with
hyalinized fibrovascular cores
and a prominent intervening
spindle cell component (a—c, e).
The papillae were lined by
bland columnar epithelium with
elongated slightly crowded
nuclei which displayed fine
chromatin and absent to
inconspicuous nucleoli (¢). The
papillae were frequently
compressed and formed gland-
like spaces that contained PAS
positive diastase resistant
secretory material imparting a
somewhat bubbly appearance
(d). The spindle cells and the
columnar epithelium merged
imperceptibly (e)

frequently compressed and formed gland-like spaces that
contained PAS positive diastase resistant secretory material
imparting a somewhat bubbly appearance (Fig. 2d). In
large parts of the tumor, a significant spindle cell compo-
nent was seen in between the compressed papillary struc-
tures (Fig. 2a—c, e). These spindle cells displayed nuclear
features very much similar to the columnar epithelium and
the two cell types merged imperceptibly (Fig. 2e). No
necrosis or mitotic activity was discerned. No PAS-positive
diastase resistant cytoplasmic zymogen granules were seen.
No “Indian-file-type” infiltrative pattern or targetoid peri-
neural invasion was identified.

The immunohistochemical study showed that the neo-
plastic cells (including the spindle cell component) were
strongly and diffusely positive for TTF-1, cytokeratins
(AE1-3), CK19 and vimentin (Fig. 3a—c). EMA was
strongly positive in the epithelial component with mem-
branous and cytoplasmic reactivity whereas the spindle cell
component was weakly although diffusely positive
(Fig. 3d). There was a diffuse mild to moderate
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membranous positivity for c-kit with small areas displaying
a moderate to strong membranous immunoreactivity (data
not shown). CEA, calcitonin, chromogranin A, S100-pro-
tein, thyroglobulin, cdx2 and p63 were completely negative
(data not shown). The proliferative activity (Mib-1/Ki-67)
was low; 3-4% (data not shown).

In the molecular genetic study we found no mutation at
position 1799 (exon 15) in the BRAF-gene, (BRAFV600E).
A wild-type sequence was found in the KIT gene (exons 9
and 11). Both RT-PCR and FISH assays were negative for
SYT-SSX1/2 fusion transcripts t(X;18)(p11.2;q11.2) and
SYT (18q11.2) gene rearrangement, respectively.

Discussion

We present a case of low-grade papillary adenocarcinoma
of the nasopharynx with a prominent spindle cell compo-
nent that initially gave the impression of a biphasic neo-
plasm. This biphasic pattern has hitherto only been
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Fig. 3 Photomicrographs from
the immuhohistochemical study
showing strong nuclear
expression of TTF-1 (a),
positive reaction for CK19

(b) and vimentin (¢) in both the
columnar- and spindle cell
component. EMA was positive
in both components, but weaker
in the spindle cells (d)

mentioned in a recent case report [5], but it appears from
the verbal description and the presented photomicrograph
(Fig. 3c) that this was not a prominent feature of that
neoplasm. In all other published studies on LGPACNP, we
have neither found this feature commented on nor docu-
mented. The immunohistochemical profile of our tumor is
identical to what has been published previously [1-9]. The
fact that some of these neoplasms display nuclear expres-
sion of TTF-1 and some do not is intriguing. However,
based on the literature, there appears to be no histological
features that separate the TTF-1 positive (“thyroid-like”)
from the TTF-1 negative ones. Moreover, no differences in
biological/clinical behavior have been ascribed to these
two subgroups of LGPACNP. The nasal septum has been
involved in previous cases of LGPACNP, but this is the
first case where this has been the exclusive location. Hence,
this case expands the range of anatomical locations where
this neoplasm may arise.

Given that some investigators have highlighted a his-
tological similarity between LGPACNP (especially those
with nuclear expression of TTF-1) and papillary thyroid
carcinoma (PTC), we undertook a molecular genetic study
regarding the mutational status of the BRAF-gene. At the
molecular level, BRAF mutations have been estimated to
occur in approximately 60-70% of conventional PTCs
[16]. The BRAF V600E mutation (T to A transversion at
position 1799 in exon 15 leading to a substitution of valine
by glutamate at position 600 of the protein) accounts for
more than 90% of the mutations in PTC [17, 18]. To the
best of our knowledge, testing for the BRAF exon 15
V600E mutation has not been performed on any (“thyroid-

like”) LGPACNP. Due to the immunohistochemically
detected membranous positivity for c-kit, we undertook a
mutational analysis of exons 9 and 11 of the KIT gene, but
no mutation was detected.

From a differential diagnostic point of view, the
biphasic appearance and the immunohistochemical posi-
tivity for cytokeratins and EMA of the tumor presented
herein gave an initial impression of a biphasic synovial
sarcoma (SS) (Fig. le). Reportedly, biphasic synovial sar-
comas may display distinct papillary structures [19-21].
However, the bland nuclear features, lack of mitotic figures
(and corresponding low proliferative activity in the
immunohistochemical study) and the strong and diffuse
positivity for cytokeratins in the spindle cells in the actual
tumor would be highly unusual for a SS which typically
displays a weak and/or patchy cytokeratin positivity in the
spindle cell component. Moreover, we found no evidence
of a t(X;18) in the FISH study or SYT-SSX1/SSX2 fusions
transcripts in the PCR study. Interestingly, immunohisto-
chemical positivity for TTF-1 has been reported in one
synovial sarcoma [22]. However, no molecular genetic
confirmation was presented; furthermore, the location of
this SS was lung and the possibility of entrapped lung
tissue was not commented on. The possibility of a meta-
static thyroid carcinoma, either PTC or when, as in our
case, there is a prominent spindle cell population, a med-
ullary thyroid carcinoma (MTC) should be excluded. The
negative immunohistochemistry for thyroglobulin and
positive reaction for vimentin in conjunction with the his-
tological features in our case are not consistent with a PTC.
The combination of TTF-1- and vimentin positivity and
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negative reaction for thyroglobulin would be consistent
with a MTC. However, the absence of immunopositivity
for CEA, calcitonin and chromogranin A militate against
this differential diagnostic possibility.

Regarding the histogenesis of this nosological entity, we
are not convinced that this neoplasm is a carcinoma in
sensu stricto. The fact that there is no recognized precur-
sor-lesion makes it difficult to prove that this neoplasm is
derived from the surface epithelium (the fact that a good
number of cases—including the actual tumor—have shown
surface involvement overlying—not away from—the
tumor mass, raises the possibility of secondary involve-
ment and does not proof the surface epithelium as the
origin). The biphasic nature of this neoplasm associates to
a group of enigmatic neoplasms that show “thymic-like or
branchial pouch differentiation differentiation” [23, 24].
Such tumors include the ectopic hamartomatous thymoma
(EHT), ectopic cervical thymoma (ECT), spindle epithelial
tumor with thymus-like differentiation (SETTLE) and
carcinoma showing thymus-like differentiation (CASTLE).

EHT is a benign neoplasm occurring predominantly in
males and is typically located in the supraclavicular or
suprasternal region. ECTs are rare tumors that display
similar resemblance to their mediastinal counterparts in
terms of morphological type, with type A, AB and
micronodular types previously reported [25]. ECTs typi-
cally occur in the neck; to the best of our knowledge, there
has not been a reported ECT occurring in the nasopharynx.
Furthermore, although ECTs may be composed of epithe-
lioid cells similar to their mediastinal counterparts, ECTs
have not hitherto been reported to contain well-developed
epithelial structures such as papillae with fibrovascular
cores as seen in our case. SETTLE and CASTLE occur
nearly exclusively in the thyroid. SETTLE is composed of
spindled areas blending imperceptibly into areas displaying
epithelial differentiation which may be in the form of
glomeruloid glandular structures, sertoli-like tubules and
small glands lined by cuboidal to columnar cells [26]. We
have found no convincing information on the expression of
TTF-1 in SETTLE in the literature and a nasal or naso-
pharyngeal site has not yet been reported for SETTLE to
date.

Other neoplasms that need to be included in the differ-
ential work-up of a papillary neoplasm of the nasopharynx
and posterior nasal cavity are papillary variants of poly-
morphous low-grade adenocarcinoma (PLGA-p), papillary
variants of acinic cell carcinoma (ACC-p) and intestinal
type of adenocarcinoma (ITAC-p), exophytic and onco-
cytic variants of Schneiderian papillomas, the sinonasal
low-grade tubulo-papillary adenocarcinoma, a papillary
variant of ectopic meningioma and a metastatic thyroid
papillary carcinoma. PLGA may occur in the posterior
nasal space/nasopharynx [27-29]. PLGA with a significant
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papillary component (formerly called low-grade papillary
adenocarcinoma) has been claimed to constitute a more
aggressive variant [30-32]. PLGA characteristically dis-
plays uniform cytomorphology (bland nuclear features with
fine chromatin and moderate amount of eosinophilic
cytoplasm), a slate-grey extracellular matrix, scarce mitotic
figures and a highly variegated growth pattern within the
same tumor including solid, cribriform, cystic, tubular,
papillary patterns and oftentimes infiltration into the sur-
rounding stroma with an “Indian-file” arrangement of cells
and targetoid perineural invasion. Although the neoplastic
cells in our tumor also had bland nuclear features in
association with a minimal proliferative activity, the
diversity of patterns of how lesional cells were arranged
was not that of PLGA and we found no blue-grey myxoid
stromal component. Moreover, even though the tumor cells
in PLGA are positive for vimentin (like in our case), pos-
itivity for S100-protein frequently seen in PLGA is con-
sistently negative in LGPACNP and positivity for TTF-1
has, to the best of our knowledge, never been reported in
PLGA. Acinic cell carcinomas with a papillary component
are frequently cystic (not present in our case) and display
PAS-positive diastase resistant cytoplasmic zymogen
granules (not present in our case). Given the range of dif-
ferentiation (acinar to intercalated ducts), the immunohis-
tochemical features of ACC is variable with cases positive
for S100-protein [33-37] and even vimentin [38] are on
record. Regarding papillary variants of the intestinal type
of adenocarcinoma, these tumors show more nuclear atypia
than our tumor and commonly display mucinous differen-
tiation. Immunohistochemically, ITACs are positive for
CK20 and express cdx-2 [39] (negative in our case). Sin-
onasal low-grade tubulo-papillary adenocarcinoma (“ter-
minal tubulus adenocarcinoma” according to Kleinsasser)
is a rare neoplasm characterized by Skalova et al. [40].
These tumors are composed of uniform glands and tubular
structures with a papillary component containing loose (not
hyalinized as in our case) fibrovascular cores. The neo-
plastic cells are cuboidal to columnar with bland nuclear
features showing fine to clear chromatin and very low
proliferative activity. Reportedly, mucinous intraepithelial
microcysts (similar to those in oncocytic/columnar cell
Schneiderian papillomas) were present in the series of
Skalova et al. (not seen in our case) and all cases showed
positivity for S100-protein in the immunohistochemical
study. None of the tumors metastasized, but in 2/6 patients
local recurrences were documented. The distinction
between LGPACNP and all the above mentioned entities;
PLGA-p, ACC-p and ITAC-p, (except the sinonasal low-
grade tubulo-papillary adenocarcinoma) is critical from a
prognostic point of view, since they all have a non-negli-
gible risk of metastasis. In this context it should be men-
tioned that it has been claimed that the papillary variant of
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PLGA shows a more aggressive behaviour than the non-
papillary variants [30, 41]. Schneiderian papillomas (SP)
may be seen in the nasopharynx [42, 43]. SP occurring in
this site display the same histological features (non-kera-
tinizing squamous-, “transitional-type”-, and pseudostrat-
ified epithelium with oncocytoid characteristics), as seen in
the sinonasal area and which differ from the hyalinized
fibrovascular cores lined by the bland cuboidal to columnar
cells in LGPACNP. Ectopic or extension of a primary
meningeal meningioma with papillary components, intra-
vascular papillary endothelial hyperplasia (Masson’s
hemangioma), sinonasal melanomas with pseudopapillary
structures and nasopharyngeal respiratory epithelial ade-
nomatoid hamartoma (REAH) are other lesions that may be
encountered in the posterior nasal space and which may
show a papillary or psedopapillary architecture. However,
all these lesions differ histologically and immunohisto-
chemically from LGPACNP.

The expression of TTF-1 in some of LGPACNPs is
intriguing and raises questions as to the biological basis
for this phenomenon. As we have discussed previously,
there are a variety of explanations that may account for
this phenomenon [44]. TTF-1 is a 38kD DNA-binding
protein normally present in thyroid and lung, and is
currently used in routine surgical pathology as an
immunohistochemical marker of primary carcinomas
arising in these organs. Initially it was thought that the
specificity of TTF-1 was close to 100%; with time
however, an increasing body of data has shown that TTF-
1 can be expressed in both primary and metastatic
colonic adenocarcinomas, a significant number (5%) of
invasive urothelial carcinomas of the urinary bladder as
well as in prostatic, gastric and salivary gland adeno-
carcinomas and recently also in a thymoma [44-46].
Moreover, immunohistochemical detection of TTF-1 has
been detected in all major types of gynecologic carci-
nomas, with a frequency of 82% reported in malignant
mixed Millerian tumors [46-49]. Interestingly, TTF-1
has also been reported to be expressed in non-neoplastic
tubal and endometrial epithelium as well as in non-dys-
plastic gastric epithelium in patients with atrophic gas-
tritis [49, 50]. The presence of nuclear expression of
TTF-1 in various neuroendocrine neoplasms of both
pulmonary and non-pulmonary origin is a well recog-
nized phenomenon. Functionally, TTF-1 is a member of
the family of the homeobox proteins, a class of tran-
scription factors critically involved in patterning during
embryological development [51]. One might therefore
speculate that TTF-1 participates in development of the
branchial pouch apparatus from which the primitive
pharynx derives. Firm evidence for such an idea is at
present lacking; in one study TTF-1 was undetectable in
two ectopic hamartomatous thymomas, a mixed epithelial

and stromal branchial anlage neoplasm [52]. Although
not known to be expressed in the human thymus, its
homolog is expressed in the mouse thymus [53]. A final
explanation for this observation may be that of “aber-
rant” TTF-1 expression. Given the fact that a broad
range of epithelial neoplasms have shown nuclear TTF-1
expression it may just be a random event reflecting the
inherent genetic instability of neoplasms in general and
carcinomas in particular, epitomizing the concept of
“divergent differentiation”. One mechanism for strong
nuclear TTF-1 expression includes genomic amplification
of the TTF-1 locus, which has been previously reported
in lung cancers [54]. FISH testing (which we did not
have access to) will be required for definite evidence of
such a mechanism in our tumor.

Our case was recently diagnosed precluding any mean-
ingful follow-up. However, to date no case of LGPACNP
has been associated with metastatic behaviour with follow-
up of up to 15 years. Local recurrences may be experienced
with inadequate surgical resection. Photodynamic therapy
with topical 5-aminolevulinic acid has been successfully
used in such an instance [55].

In summary, we present a case of “thyroid-like” naso-
pharyngeal low-grade papillary adenocarcinoma with a
prominent spindle cell component, thus mimicking a
biphasic neoplasm which was strictly located to the pos-
terior nasal septum. Both the epithelial and spindle cell
components displayed very similar nuclear features and
almost identical immunohistochemical profile. No muta-
tions at position 1799 (exon 15) in the BRAF-gene,
(BRAFV600E) or in exons 9 and 11 of the KIT gene were
identified.
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