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recent WHO classification of primary sinonasal malignan-
cies contains 44 distinct histopathologic entities [3]. Under-
standably, these cancers present a formidable challenge for 
both the surgeon and pathologist.

In this article we present an unusual case of clear cell 
neoplasia of the paranasal sinuses found to be consistent 
with sinonasal renal cell-like adenocarcinoma (SNRCLA). 
The finding of clear cell neoplasia in a sinonasal specimen 
is rare but associated with a surprisingly wide differential 
diagnosis. When evaluating the differential diagnosis for 
a clear cell neoplasm of the sinonasal tract, an underlying 
renal cell carcinoma (RCC) must first be ruled out. RCC is 
the most common metastatic lesion to the nasal cavity and 
paranasal sinuses [4] and approximately 6–15% of patients 
with RCC will have metastatic deposits in the head and 
neck [5, 6]. In addition to metastatic RCC, other diagnos-
tic considerations for clear cell neoplasia in the paranasal 
sinuses include a clear cell variant of squamous cell car-
cinoma, melanoma, primary salivary clear cell carcinoma, 
metastatic clear cell thyroid carcinoma, clear cell predomi-
nant mucoepidermoid carcinoma, and SNRCLA.

Case Report

An 80  year old female presented to our otolaryngology 
clinic with an asymptomatic right sinonasal mass. She 
reported a history of left sided acinic cell carcinoma treated 
at an outside institution with endonasal resection and adju-
vant radiotherapy approximately eight years prior. Diag-
nostic nasal endoscopy revealed a large friable soft tissue 
mass arising from the lateral nasal wall near the axilla of 
the right middle turbinate. Imaging revealed a 3 cm tumor 
centered at the right nasolacrimal sac with extension supe-
riorly to involve the nasal septum and dura of the anterior 

Abstract The differential diagnosis for clear cell neo-
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stand. In this paper, we describe a case of renal cell-like 
adenocarcinoma (SNRCLA) presenting as a paranasal 
sinus mass with clear cell morphology. The relevant litera-
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described. SNRCLA is a rarely encountered low grade 
glandular malignancy of the paranasal sinuses. Despite its 
morphologic mimicry of renal cell carcinoma, SNRCLA 
demonstrates a seromucinous phenotype and is associated 
with a favorable prognosis and low recurrence rates after 
surgical resection.

Introduction

Malignant tumors of the sinonasal tract are relatively rare 
clinical entities. Primary sinonasal malignancies generally 
comprise less than 3% of all head and neck malignancies 
and the incidence has been estimated to be on the order of 
0.5–1.0 per 100,000 people [1, 2]. In addition to their rar-
ity, these tumors are extraordinarily diverse with respect to 
their pathologic characteristics, risk factors, clinical behav-
ior, and response to surgical or systemic therapy. The most 
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skull base (See Fig. 1). CT imaging of the neck and chest 
revealed no evidence of cervical lymphadenopathy or meta-
static disease. Given the location and extent of the tumor, a 
combined endoscopic and open craniofacial approach was 
pursued. The patient underwent a right transfrontal orbital 
approach with craniectomy performed through a bicoronal 
incision. This included removal of both involved dura and 
medial periorbita as margins. Reconstruction involved a 
pericardial dural graft and pericranial flap. The patient did 

well postoperatively without any complications. Pathologic 
examination demonstrated a clear cell neoplasm with hem-
orrhage and prominent vasculature (Fig.  2a). Tumor cells 
were polygonal with distinct cell membranes (Fig.  2b). 
While most cells demonstrated clear cytoplasm, some 
were smaller with slightly eosinophilic cytoplasm. Mild to 
moderate nuclear size variation is noted, without promi-
nent nucleoli. Overall the morphologic appearance was 
reminiscent of a metastatic renal cell carcinoma. However, 
the tumor cells were positive for SOX-10, DOG1 (weak 
membranous fashion), CK7, and negative for PAX-8. PAS 
after diastase showed very focal granular staining, though 
not prominent enough to confirm a “zymogen granule” 
pattern of staining (Fig.  2c−f). Based on the morphology 
and immunophenotype, a diagnosis of sinonasal renal cell 
like carcinoma was rendered. All resection margins were 
negative for tumor. Given the low grade histology, margin 
negative resection, and risks of re-irradiation, the decision 
was made against adjuvant therapy. Also, given the unique 
nature of the pathology, the patient underwent a CT scan of 
the abdomen to exclude a primary renal neoplasm which 
was normal.

Discussion

SNRCLA is a relatively new entity that was first described 
in in 2002 when Zur et al. described a patient with a sinon-
asal clear cell carcinoma resembling renal cell carcinoma 
in the absence of any underlying primary renal tumor [7]. 
Since that initial description, additional reports have sur-
faced and currently there are 13 patients described in the 

Fig. 1  Coronal T1 weighted MRI with gadolinium showing an 
enhancing mass centered in the right medial orbit and anterior skull 
base

Fig. 2  Sinonasal Renal Cell-
Like Carcinoma (Histopatho-
logic Features) Characteristic 
nested growth of polygonal 
clear cells with intervening 
fibrovascular stroma and hemor-
rhage (a). No necrosis, angio-
lymphatic invasion, perineural 
invasion, or mitoses are present. 
Interspersed cells with slightly 
eosinophilic cytoplasm, low 
nuclear:cytoplasmic ratio, and 
minimal size variation are 
present (b). PASd does not 
highlight zymogen granules (b 
insert). Variable faint DOG1 
membranous staining (c). Dif-
fuse nuclear SOX10 staining 
(d). Strong membranous and 
cytoplasmic CK7 staining (e). 
Negative Pax-8 staining (f). The 
tumor is also negative for TTF1, 
CD10, CK20, mucicarmine, and 
mammaglobin
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literature with similar clinical and histopathologic findings 
[8].

A review of the literature demonstrates a female predi-
lection of 9:4 and an age range of 22 to 77 years. Symp-
toms on presentation are similar to other sinonasal tumors 
and have included epistaxis and nasal obstruction. Endo-
scopically, this tumor has been described in most articles 
to be a red, polypoid appearing mass. Tumor subsites have 
included the following: nasal cavity (N = 9), paranasal 
sinuses (N = 2), nasopharynx (N = 2) [7–10]. This case is 
unique in that it occurred 8 years after radiation therapy for 
a contralateral “acinic cell carcinoma.” The original mate-
rials were not available for our review, thus any relation-
ship between this tumor and the current one is speculative. 
Interestingly however, the contralateral location raises the 
possibility of a second primary rather than a recurrence 
despite the potential for morphologic overlap between an 
acinic cell carcinoma and SNRLCA.

Histologic features of SNRLCA include a low grade 
clear cell neoplasm with large polygonal cells, intra-
tumoral hemorrhage, and low nuclear:cytoplasmic ratio 
resembling primary renal cell carcinoma. The tumor can 
be organized in solid, nodular, or follicular forms with rare 
mitotic activity. Extension invasion and necrosis are not 
typically seen [7, 8, 11, 12].

Phenotypically, SNRLCA expresses epithelial markers 
such as CK7 and frequently will not express CK20 [9]. 
Both vimentin, which stains the intermediate filaments 
of tissues of mesenchymal origin, and Pax-8, a marker of 
mullerian, renal and thyroid tissue, are not expressed in 
SNRLCA [13]. While the cell of origin of SNRLCA is 
not established, [7, 8, 10, 11] DOG-1 and SOX-10 expres-
sion confirm the seromucinous phenotype of SNRLCA. 
Even based on the earlier cases, a seromucinous phenotype 
was implied given the frequent S100 immunoreactivity, 
and carbonic anhydrase expression typical of Scheide-
rian seromucinous glands [10]. One previous case tested 
for DOG-1 [10] was reportedly negative, but here it is 
positive along with SOX-10. DOG-1, a calcium dependent 
chloride channel, demonstrates moderate apical staining 
in the sinonasal seromucinous glands [14, 15]. Similarly 
SOX-10 is strongly expressed insinonasal glands [14]. 
Thus SNRLCA is likely simply a clear cell variant of a 
low grade seromucinous type sinonasal non intestinal type 
adenocarcinoma.

There are several tumors that must be considered in the 
differential diagnosis of a tumor of the sinonasal region 
with clear cell morphology. While some can be ruled out 
by morphologic features, immunohistochemical studies 
can be beneficial in sorting out the morphologically simi-
lar lesions. The approach must address the possibility of 
primary salivary clear cell, primary non-salivary clear cell 
leions, and metastatic clear cell lesions.

Primary (Named) Salivary Clear Cell Lesions

The aforementioned seromucinous phenotype raises con-
sideration for named salivary clear cell tumors [7, 8]. A 
major diagnostic challenge given the SOX-10 and DOG-1 
immunoreactivity will be in distinguishing the lesion 
from acinic cell carcinoma. Acinic cell carcinoma can 
occur in the sinonasal tract and may occasionally show 
clear cell morphology and, in our case, there is rare gran-
ular staining with PASD, but not to the degree that would 
confirm true zymogen granules. Additionally, clear cell 
morphology is generally only focally noted in acinic cell 
carcinomas in contrast to its predominance here in this 
SNRCLA [7–9]. Finally, DOG-1 is generally far more 
intense in acinic cell carcinoma than SNRCLA [14]. 
Clear cell mucoepidermoid carcinoma may show some 
overlap, but consists of mucous, intermediate and epi-
dermoid cell types, the latter two of which are more dif-
fusely p63 positive [10]. Hyalinizing clear cell carcinoma 
may also be considered; however it is rare in the sinona-
sal tract, has a distinctive fibrocellular stroma juxtaposed 
to peritumoral hyaline material, and is phenotypically 
squamous and thus p63 positive [10, 11]. Also, while not 
a necessary test in this case, hyalinizing clear cell car-
cinomas are further defined by EWSR1-ATF1 transloca-
tion, and thus SNRCLA are expected to be negative for 
this. Other clear cell neoplasms to consider include clear 
cell oncocytoma, clear cell myoepithelial carcinoma, and 
epithelial myoepithelial carcinoma. The former does not 
show SOX-10 or DOG-1 reactivity, while the latter two 
will demonstrate other myoepithelial marker expression.

Primary Non-Salivary Clear Cell Lesions

Squamous cell carcinoma (SCC) with clear cell differen-
tiation can occur as a primary lesion in the head and neck. 
However, as in mucoepidermoid carcinoma, the lack of 
squamous features or strong p63 reactivity makes this diag-
nosis unlikely. Furthermore, the relative weakness of p63 
staining strongly discourages a diagnosis of SCC [10]. 
Endolymphatic sac tumors could also be considered based 
on morphology; however, they occur in the inner ear/skull 
base region and have papillary fronds which are not pre-
sent in this tumor [10]. Paragangliomas can have clear cell 
morphology and can also rarely manifest in the sinonasal 
region. The absence of the more nested architecture, “salt 
and pepper” chromatin, as well as a diffuse rather than sus-
tentacular SOX-10 staining profile and cytokeratin positiv-
ity argue against this diagnosis. While not performed here, 
further workup demonstrating negativity with synaptophy-
sin and chromogranin would definitively rule out a para-
ganglioma [7].
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Metastatic Clear Cell Lesions

Based on the clear cell appearance, nuclear morphology, 
and hemorrhage, the most important metastatic lesion 
that should be considered is clear cell RCC. The name-
sake of the SNRCLA, clear cell RCC is documented to 
metastasize to the head and neck [6]. Clear cell RCC are 
characteristically CD10, vimentin, and PAX-8 positive. 
RCC marker is also useful when positive, but is less sen-
sitive. In this case, the CK7 and SOX-10 positivity and 
PAX-8 negativity, as was the case with our lesion argue 
against a metastatic clear cell RCC [7, 16, 17]. Metastatic 
melanoma, specifically with balloon cell morphology, 
and clear cell sarcoma (formerly clear cell melanoma of 
soft parts), are less likely given the strong CK7 positivity. 
The clear cell thyroid carcinomas are a consideration but 
would be expected to demonstrate TTF-1 and PAX-8 pos-
itivity [10]. PEComas are rare in the sinonasal tract and 
are typically keratin negative. Also, though they often 
express various myoid and melanocytic markers, they are 
usually S100 and SOX-10 negative [18, 19].

Limited published clinical experience with this tumor 
suggests it is a low-grade carcinoma with an indolent 
clinical course. Of the thirteen patients described in 
the literature, only one patient has been described with 
locally recurrent disease [20]. No patients in any of these 
series had metastatic disease to the neck or distant sites. 
Management strategies described have generally included 
endoscopic or open surgical resection followed by adju-
vant radiotherapy. However, three patients have been 
treated with primary chemoradiation therapy success-
fully without evidence of recurrent disease. The indolent 
course of SNRCLA is in stark contrast to other clear cell 
malignancies of the nasal cavity including melanoma, 
clear cell salivary tumors, and metastatic renal cell car-
cinoma, all of which have a decidedly more aggressive 
natural history.

Conclusion

SNRCLA is a rare but distinct glandular malignancy of 
the sinonasal tract. It should be included in the differ-
ential diagnosis when a sinonasal clear cell neoplasm is 
identified. In contrast to other clear cell neoplasms of the 
sinonasal tract, early reports of the clinical behavior and 
natural history suggest that this is a low-grade neoplasm 
with a favorable response to surgical and nonsurgical 
treatment modalities.
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