
Metastatic Renal Clear Cell Carcinoma in the Parotid Gland: 
A Study of Immunohistochemical Profile and Cell Adhesion 

Molecules (CAMs) Expression in Two Cases

Dimitrios ANDREADIS, Alexandros NOMIKOS, Calypso BARBATIS

Department of Histopathology, Hellenic Red Cross Hospital of Athens, Athens, Greece

© 2007 Arányi Lajos Foundation

PATHOLOGY ONCOLOGY RESEARCH Vol 13, No 2, 2007

Article is available online at http://www.webio.hu/por/2007/13/2/0161

CASE REPORT

Introduction

Clear cell neoplasms of the maxillofacial area can rep-
resent salivary gland neoplasms, odontogenic or metastat-
ic tumors.1 The majority of metastatic tumors in the
parotid gland are carcinomas and melanomas of the head
and neck, but a number of them may be originated from
the urogenital tract, such as renal cell carcinoma (RCC).2

Although the most common sites for RCC metastasis are
the lung, lymph nodes, bone, liver, adrenal and brain, this
neoplasm may involve any organ including the parotid as
an unusual metastatic site.3,4 Because of the high vascular-
ity of kidneys, hematogenous dissemination is thought to
be the way through which RCC metastasizes in the parotid
gland involving interlobular and intralobular fibrous septa
and extending into the parenchyma only secondarily.5,6

Noteworthy, this parotid involvement in certain cases may
be the first indication of a pre-existing primary RCC.7

While the definition of salivary gland neoplasms with clear
cell transformation can be concluded by the synchronous
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Metastasis of renal cell carcinoma (RCC) may
involve any organ, including the parotid salivary
gland. While the definition of salivary gland neo-
plasms with clear cell transformation can be con-
cluded by the synchronous presence of areas show-
ing typical morphology, sometimes the definition
of a metastatic RCC in the parotid is difficult and
the application of immunohistochemistry may sup-
port the clinical and radiographic observations in

the final diagnosis. The aim of this paper was to
describe the heterogeneous immunohistochemical
features and, furthermore, to characterize the pat-
tern of expression of cell adhesion molecules
(CAMs) E-cadherin, ββ4-integrin, desmoglein-2,
ICAM-1 and CD44s (HCAM) in two cases of
metastatic parotid RCC. (Pathology Oncology Rese-
arch Vol 13, No 2, 161–165)
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presence of areas showing typical morphology, the differen-
tial diagnosis between metastatic RCC or other metastatic
tumors and mainly the primary clear cell adenocarcinoma not
otherwise specified (CCANOS) of the salivary gland is prob-
lematic or even impossible by pathological studies alone.1,8

The aim of this paper was to describe the findings of
immunohistochemistry and, furthermore, to characterize the
pattern of expression of cell adhesion molecules (CAMs) E-
cadherin, β4-integrin, desmoglein-2, ICAM-1 and CD44s
(HCAM), which participate in cell-cell and cell-stroma
interactions in two metastatic RCCs in the parotid gland.

Cases

The study of the two metastatic renal clear cell carcino-
mas was based on the findings of histochemical and
immunohistochemical markers and additionally of anti-
bodies against CAMs E-cadherin, β4-integrin,
desmoglein-2, ICAM-1 and CD44s (HCAM) (all from
Santa Cruz Biotechnology Inc, Santa Cruz, CA, USA),
using an automated Envision/HRP technique (DakoCy-
tomation A/S, Glostrup, Denmark) on formalin-fixed,
paraffin-embedded sections. Staining was scored as fol-
lows: – (negative) for up to 2%, + (weak) for up to 25%,
++ (moderate) for up to 50% and +++ (strong) for more
than 50% positive neoplastic cells. 
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Figure 1. Case 1. (a) Hematoxylin-eosin staining. Monomorphous population of polygonal to round cells with well-demarcated
contours and optically clear cytoplasm, with a large number of vessels. (b) Strong positive staining for CK 19 (c) Clear cells
immunoreactive for CD10. (d) Absence of staining for CK 7. Note the expression of the ductal cells of non-tumorous adjacent
parotid tissue. (e) Strong membrane immunoreactivity for ICAM-1. Note the weak positivity of the normal ductal epithelium. (f)
Focal cytoplasmic expression of β4-integrin 
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Case 1

The first case was a metastatic RCC in the parotid of a
patient with a known history of primary RCC in the left
kidney. Histologically, the parotid tumor was composed of
trabeculae, cords, nests, solid sheets of a monomorphous
population of polygonal to round cells with well demarcat-
ed contours and optically clear cytoplasm, when stained
with hematoxylin-eosin. In addition, there was a portion of
cells presenting pale eosinophilic cytoplasm. Neoplastic
cells had rounded, eccentric, lightly basophilic nuclei, fre-
quently containing small nucleoli. Ductal structures and
mitotic figures were scanty or absent. The neoplastic cells
were arranged in a highly vascular but not hyalinized stro-
ma (Fig. 1a), without any synchronous presence of areas
showing typical morphology for other salivary gland neo-
plasm. The results of immunohistochemistry are summa-
rized in Table 1. Ki67 was immunoreactive in up to 5% of
the neoplastic cells. Strong or moderate expression for
cytokeratins (CK) 8 and 19 (Fig. 1b), CD10 (Fig. 1c), S-
100 protein, EMA and vimentin, but not for CKs 34 βE12
(high-molecular-weight cytokeratins 1, 5, 10, 14), 7 and 18
was observed (Fig. 1d). In this case, in the adjacent non-
tumorous parotid parenchyma E-cadherin and desmoglein-
2 exhibited a similar pattern of expression located in cell-
cell contacts, being increased from acinar to ductal epithe-
lium. β4-integrin and HCAM (CD44s) were both present in
the overall membrane of acinar cells. Interestingly, β4-inte-

grin was also expressed at the membrane of basal ductal
cells, whereas HCAM (CD44s) was decreased located only
in basolateral portions of basal ductal cells. In the stroma,
anti-β4-integrin antibody stained the endothelium, whereas
anti-HCAM (CD44s) labeled lymphocytes and
macrophages, respectively. On the other hand, neoplastic
clear cells were strongly membrane-stained for ICAM-1
and E-cadherin (Fig. 1e), in contrast to the weak cytoplas-
mic expression of β4-integrin (Fig. 1f), and the negative
staining for desmoglein-2 and CD44s (HCAM).  

Case 2

The second case was a parotid clear cell tumor of a patient
with a history of a kidney removal 10 years ago (for
unknown reason). This neoplasm was also composed of tra-
beculae, cords, nests, solid sheets of a monomorphous clear
cell population, when stained with hematoxylin-eosin and,
additionally, there was a portion of pale eosinophilic cells.
Neoplastic cells had round, eccentric, lightly basophilic
nuclei, frequently containing small nucleoli and were weak-
ly to moderately stained with PAS [PAS-diastase (-), Sudan
Black (-)]. Ductal structures and mitotic figures were scarce
or absent and the neoplastic population was arranged in a
variably (but not excessively) hyalinized stroma, with
numerous of vessels (Fig. 2a). There was no synchronous
presence of areas showing typical morphology for other sali-
vary gland neoplasm. The results of immunohistochemistry
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Table 1. Results of immunohistochemistry

Antibody Source/dilution  Case 1 Case 2

CD10 Mouse, 1:50 ++ ++
Ki67 Mouse, 1:150 Up to 5% Up to 2%
34βE12 (CKs 1, 5, 10, 14) Mouse, 1:50 – –
P53 Mouse, 1:50 n.e. Up to 2%
CK19 Mouse, 1:100 +++ +++
EMA Mouse, 1:100 ++ ++
ICAM-1 Mouse, 1:100 +++ +++
E-cadherin Mouse, 1:100 +++ +++
β4-integrin Rabbit, 1:200 + +
Desmoglein-2 Rabbit, 1:200 – –
CD44s(HCAM) Mouse, 1:100 – –
CK7 Mouse, 1:100 – +++
CK8 Mouse, 1:100 + +++
CK18 Mouse, 1:50 – +++
S-100 Rabbit, 1:100 +++ –
aSMA Mouse, 1:100 n.e. – (+ endothelium and stromal cells)
Vimentin Mouse, 1:100 +++ – (+ endothelium and stromal cells)
Bcl-2 Mouse, 1:100 n.e. +++
C-KIT (CD117) Rabbit, 1:400 n.e. –
Synaptophysin Rabbit, 1:100 n.e. –
NSE Mouse, 1:200 n.e. +
Chromogranin Mouse, 1:200 n.e. –

*CK: cytokeratin, NSE: neuron-specific enolase, SMA: smooth muscle actin, n.e.: not evaluated



are summarized in Table 1. Ki67 and p53 were immunoreac-
tive in up to 2% of the cells using digital image analysis sys-
tem, in selected high-power fields.  Noteworthy, neoplastic
clear cells were strongly positive for CKs 7 (Fig. 2b), 8, 18
and 19, CD10, NSE and Bcl-2, and moderately positive for
EMA (Fig. 2c). On the other hand, aSMA (Fig. 2d) and
vimentin were stained only in the endothelium and the stro-
mal non-neoplastic cells, and the neoplastic cells were also
negative for chromogranin and synaptophysin. In this case
ICAM-1 and E-cadherin were also positive, in contrast to the
weak cytoplasmic expression of β4-integrin, and the nega-
tive staining for desmoglein-2 and CD44s (HCAM).  

Discussion

The clear cell phenotype may generally result from arti-
facts in fixation, or may represent peculiar functional
states of the tumor cells. A scarcity of organelles in clear
salivary ductal cells, glycogen storage in myoepithelial

cells, accumulation of mucins in mucous cells, lipids in
sebaceous cells and immature zymogen granules in clear
acinar cells also account for this appearance.1 Clear cell
transformation can occur in a variety of benign and malig-
nant salivary gland neoplasms including pleomorphic ade-
noma, clear cell oncocytoma, sebaceous adenoma and car-
cinoma, mucoepidermoid carcinoma, acinic cell adenocar-
cinoma and epithelial-myoepithelial carcinoma.7 It can
also be the predominant morphological feature of sec-
ondary neoplasms originated from the kidney, thyroid,
parathyroid, prostate, liver or lung.1,9

On the other hand, alternative expression of cell adhe-
sion molecules (CAMs) is associated with pathogenesis
and progression of benign and malignant neoplasms of
various tissues.10 E-cadherin11 and desmoglein-2, the main
desmoglein expressed in the desmosomal junctions of sali-
vary gland epithelium,12 β4-integrin, α6β4 laminin recep-
tor of hemidesmosomes,13 HCAM (CD44s) associated
with hyaluronan14 and ICAM-1,15 member of Ig superfam-
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Figure 2. Case 2. (a) Hematoxylin-eosin staining. Monomorphous clear cell population arranged in a variably but not excessively
hyalinized stroma with numerous blood vessels. (b) Strong positivity for CK 7. (c) Moderate positivity for EMA. (d) aSMA expres-
sion at the stromal non-neoplastic cells
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ily, are mainly implicated in normal tissue epithelial archi-
tecture and/or immune responses. 

The distinction of metastatic RCC from primary salivary
CCANOS and other salivary gland tumors with clear cell
transformation is important because of prognostic and thera-
peutic implications. The synchronous presence of typical fea-
tures for a salivary gland tumor may help the clarification of
the diagnosis. On the other hand, although RCC exhibits high
vascularity and necrotic areas, absence of tonofilaments,
greater nuclear atypia, existence of cytoplasmic lipids in addi-
tion to glycogen and accumulations of basal lamina material,9

it is not always possible to differentiate this tumor from a sali-
vary gland CCANOS. Immunohistochemically, RCC has
been shown to be consistently positive for CD10, low-mole-
cular-weight cytokeratins and vimentin, and variably positive
for EMA, RCC antibody (a monoclonal antibody, against a
normal human proximal tubular brush border antigen) and
CK 7,8,16,17 whereas most primary salivary CCANOSs
revealed focal to diffuse immunoreactivity for cytokeratins,
EMA, CEA, but were negative for CD10, glial fibrillary acid
protein (GFAP) and markers of myoepithelial differentiation
(actin, calponin).1,18 Although S-100 is generally considered
to be negative, a number of salivary CCANOS cases show
focal or, rarely, strong immunoreactivity to this protein.19

In our cases the immunohistochemical findings of epithe-
lial and non-epithelial markers were not identical. Both of
the cases revealed positivity for cytokeratin 19, EMA and
CD10 and absence of staining for low-molecular-weight
cytokeratins. Interestingly, both of the cases revealed char-
acteristic immunoreactivity for CAMs. E-cadherin molecule,
member of the epithelial adherent junctions and ICAM-1
activated immune receptor were strongly positive, while β4-
integrin showed focal cytoplasmic expression in this
metastatic tumorous lesion, suggesting a participation in tis-
sue rearrangement (E-cadherin) and tumor invasion (β4-inte-
grin and ICAM-1).  On the other hand, Case 1, in contrast to
Case 2, was negative for PAS staining and cytokeratins 7 and
18, and positive for S-100 and vimentin. 

The histological appearance of the first case, including
the high vascularity, the absence of hyalinized stroma and
the positive staining for CD10 and EMA, combined with
the previous history of the primary kidney RCC, were sup-
portive of the diagnosis of RCC. In the second case, the
lack of areas showing typical morphology of other salivary
gland tumor, and the absence of staining with chromo-
granin or synaptophysin were not sufficient for any other
salivary or metastatic clear cell tumor. Although the focal
hyalinization of stroma, the weak to moderate PAS stain-
ing, the expression of CK 7 and the absence of staining
with markers of myoepithelial differentiation such as
vimentin and S-100 protein could suggest a diagnosis of a
parotid CCANOS, the high vascularity of the stroma, the
strong immunoreactivity of neoplastic cells for CD10, and
secondarily for NSE and CK19, together with clinical and

radiographic information clarified the diagnosis of RCC
metastatic to the parotid. 

In conclusion, we have described two cases of metastat-
ic RCC in the parotid with heterogeneous immunohisto-
chemical profile. The combined application of immuno-
histochemical markers may be supportive of the diagnosis
only when they accompany the clinical, radiographic and
basic histological observations. Although both of our cases
were positive for CD10, cytokeratin 19, and CAMs E-cad-
herin, ICAM-1 and β4 integrin, further investigation in a
large number of RCC cases is needed to confirm their reli-
ability or to identify other specific markers to distinguish
this tumor from other salivary clear cell neoplasms. 
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