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a b s t r a c t

Salivary duct carcinoma (SDC) is a rare and highly aggressive malignancy of the salivary glands. It occurs
almost exclusively in the major salivary glands, particularly the parotid, while in much less frequency in
the minor salivary glands and the case showing exophytic growth in the oral cavity like the present case
is extremely rare. This report is of an 82-year old man with SDC of the palate. A pedunculated discoid
mass of 15 mm in diameter was on the right-sided paramedian posterior end of the hard palate. The
lesion was excised and the histopathological examination showed the mass composed of various-sized
carcinoma cell nests presenting solid to cribriform growth pattern with scanty interlacing stroma and
alate
inor salivary gland

mmunohistochemistry

comedonecrosis, and vascular and lymphatic invasion. The diagnosis was SDC. The immunohistochem-
istry of the tumor cells was positive for proliferating cell nuclear antigen and Her2/neu. The Ki-67 labeling
index was approximately 80%. There has been no evidence of local recurrence or metastasis 24 months
after surgery. We added a case of SDC arising from the minor salivary gland, which may be representing
the early phase of highly aggressive SDC.

© 2011 Asian Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights
. Introduction

Salivary duct carcinoma (SDC), which was introduced in 1968 by
leinsasser [1] and has been adopted into the second WHO classifi-
ation since 1991 [2], is an extremely aggressive malignancy arising
rom the duct epithelial cell of the salivary gland. SDCs occur almost
xclusively in the major salivary glands, particularly the parotid,
hile in much less frequency in the minor salivary glands, mainly

f the palate [3]. The present paper describes a case of SDC that
rose from the minor salivary gland in the palate and was treated
t the early phase.

. Case report

An 82-year-old man was referred to our hospital for closer
xamination and treatment of a small mass on the palate. The
atient had a 2-month history of painless swelling on the palate, the
ight-sided paramedian posterior end of the hard palate. A smooth-

urfaced pedunculated discoid mass of 15 mm in diameter was
bserved (Fig. 1). X-ray examination revealed no abnormality of the
alatal bone. Under a diagnosis of benign salivary gland tumor the
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lesion was excised. On operation neither erosion nor local absorp-
tion of the underlying bone was noticed. As the pathological report
was SDC, wider resection was performed 3 weeks later. Before the
second operation, CT, Echo of the neck and PET examinations were
carried out for exploring the possible tumor extension including
lymph node and distant metastases. The results were completely
negative. The postoperative course has been eventless so far at the
24 months follow-up period.

3. Pathological findings

The cut surface of the tumor was whitish medullary and
rather well circumscribed in the mucosal loose connective tissue.
Histologically the tumor situated in the mucosal propria with-
out any proper minor salivary gland components. The covering
mucosal surface was widely eroded and coated with fibrinous
exudate instead, namely carcinoma tissue was not exposed to
the oral cavity. The tumor mass was composed of various-sized
carcinoma cell nests presenting solid to cribriform growth pat-
tern with scanty interlacing stroma, and comedonecrosis was
seen in some larger carcinoma nests (Figs. 2 and 3). Most carci-
noma cells showed medium-sized and irregular-shaped polygonal

cytoplasms, irregular-shaped nuclei, and prominent nucleoli. The
mitotic figures are evident, but their distribution was variable site
to site, one or none in each field of low power view to one or
two in each field of higher power view (Fig. 4). Vascular and lym-

ons. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. Close-up view of the palatal tumor.
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Fig. 2. Carcinoma nests showing solid or cribriform pattern (H.E stain, 40×).
hatic invasions were evident (Fig. 5). Peripheral infiltration was
ot prominent, only a single tiny carcinoma nest being recognized

n the additionally excised specimen. Dense fibrosis between the
arcinoma nests was not present at all. No mucinous cell or spin-

ig. 3. So-called Roman bridge architecture in the cribriform pattern with some
omedonecroses (H.E stain, 40×).
Fig. 4. Moderately atypical carcinoma cells with three atypical mitotic figures (H.E
stain, 100×).

dle cell variant was recognized. The exact greatest dimension of
the tumor measured 10 mm. The proper minor salivary glands
around the postoperative granulation tissue were partly infiltrated
by inflammatory cells, some losing the acinar components. The final
diagnosis was moderately differentiated SDC.

The immunohistochemistry of the tumor cells was negative
for vimentin (Novocastra Laboratories Ltd., Newcastle, UK, 1:800),
S-100 protein (Novocastra Laboratories Ltd., 1:2500), �-smooth
muscle actin (�-SMA; Dako, Carpinteria, CA, 1:500) and p53 (Dako,
1:300), while positive for carcinoembryonic antigen (CEA; Novo-
castra Laboratories Ltd., 1:1000), epithelial membrane antigen
(EMA; Dako, 1:800), proliferating cell nuclear antigen (PCNA; Dako,
1:1000) and Her2/neu (Dako, undiluted). The Ki-67 (Dako, 1:500)
labeling index was approximately 80% (Figs. 6 and 7).

4. Discussion

SDC is an entity first introduced in 1968 by Kleinsasser as an

analogous tumor to duct carcinoma of the breast [1]. This type of
carcinoma occupies approximately 1.4–3.9% of all kinds of malig-
nant salivary gland neoplasms, occurring mainly in the parotid,
while in much less frequency in the minor salivary glands [3].

Fig. 5. Vascular (left, 40×) and lymphatic (right, 100×) invasions by carcinoma cells
(H.E stain).
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ig. 6. Strong membraneous positivity in Her2/neu immunohistochemistry (200×).

lthough 10 palatal cases were reported in the literatures [1,4–10],
he macroscopic appearance was not clearly stated in all cases;
nly semispherical shape or swelling was reported to be the clin-
cal appearance at the first visit. In this regard, the present case
howed exophytic growth with a peduncle. This growth pattern
ay show a peculiar feature of this tumor, leaving the underlying

alatal bone intact. The tumors with exophytic growth in the upper
espiratory tract or the esophagus are known as rather benign in
rognosis, even in case of histological malignancy. However, they
re usually low grade malignancies such as carcinoid, adenoid cys-
ic carcinoma or carcinosarcoma. Therefore, the present case should
ot be considered on the same line.

Histologically, the comedonecrosis in some carcinoma nests has
een pointed out as a characteristic feature of SDC as well as crib-
iform growth pattern of Roman bridge architecture [3,11], both
f which come from scanty or no interlacing stroma development
ithin the carcinoma nests. Aggressive invasion is also stressed in

DC. Indeed, we found carcinoma cell nests with cribriform growth
attern and central comedonecrosis, mitotic figures and vascular
nd lymphatic invasion.
The immunohistochemical results for SDC having been reported
re positive for CEA, EMA and gross cystic disease fluid protein
GCDFP)-15 usually applied for duct carcinoma of the breast, and

ig. 7. More than 80% nuclear positivity in Ki-67 immunohistochemistry (200×).
rgery, Medicine, and Pathology 24 (2012) 63–66 65

negative for vimentin, S-100 protein and�-SMA [2,3,7,12]. In the
present case, we found the expression of CEA, EMA, PCNA, and
Her2/neu, while vimentin, S-100 protein,�-SMA and p53 were
undetectable. This clearly supports the conventional histological
interpretation that SDC arises from the duct epithelial cell. The
expression of PCNA and Ki-67 were useful for the evaluation of
the growth potential of tumor cells. Some reports also suggest that
tumors with Her2/neu, PCNA and p53 expression are linked to early
local recurrence, distant metastasis, and survival rate [2,13–18]. In
our case, Her2/neu and PCNA were expressed and the Ki-67 labeling
index was 80%, indicating the aggressiveness of the tumor.

The death rate in SDC has been reported to be as high as 60–80%
of the patients, and the death in most cases occurred within 5
years after the diagnosis [3]. The clinical feature of SDC has been
characterized as remarkably rapid enlargement in size [3], and in
our case the tumor size increased approximately 2.5 times dur-
ing about two months prior to the patient’s visit to our hospital.
On the other hand, there are some reports of those occurring in
the minor salivary glands that the tumor growth was relatively
less aggressive and carried a better prognosis [4–6,19–21]. Most of
these cases showed intraductal growth pattern or low-grade SDC
[5,19–21]. The third WHO classification of salivary gland tumors
describes low-grade SDC as low-grade cribriform cystadenocar-
cinoma [22]. Low-grade SDC show an intraductal proliferation
resembling atypical breast ductal hyperplasia or in situ micropap-
illary ductal carcinoma [23,24]. Kusafuka et al. [25] reported that
the tumor originating from the parotid gland expressed cytokeratin
7 and EMA, GCDFP-15 and mucin. Her2/neu was diffusely stained
and S-100 protein, a marker of myoepithelial cells, was locally pos-
itive. The Ki-67 labeling index was 19.6%. These histological and
immunohistochemical findings are distinct from those in our case.

Together, rapid growth in a short term, the histological find-
ings and the result of Ki-67 labeling index suggest that the tumor
in our case is highly aggressive. Nonetheless, the tumor extension
was T1N0M0 at the time of initial diagnosis and the postoperative
course has been eventless so far at the 24 months follow-up period.
The location and exophytic growth in the oral cavity must provide
a favorable situation for the early detection and surgical treatment.
Minimal peripheral invasion suggests having been in the early stage
of tumor development. However, a careful long clinical follow-up
is essential, because of its inherit property.
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