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Abstract Twenty oncocytic myoepitheliomas (MEs)Key words Salivary gland - Oncocytic myoepithelioma -
and pleomorphic adenomas (PAs) were composed of fleomorphic adenon:a

terlacing fascicles of swollen spindle-shaped or/and epi-

thelioid oncocytic myoepithelial cells showing intense
finely granular immunoreactivity with anti-mitochondridntroduction

al antibody. Focal vacuolation of the cytoplasm of onco-

cytic myoepithelial cells and their gradual transition intBenign myoepithelial cell-derived neoplasms, such as
sebaceous metaplasia were observed in 3 cases. Andth@epitheliomas (MEs) and pleomorphic adenomas
unusual feature found in 5 cases was the presence of @if\s), are the most common salivary gland tumours, and
like adenomatoid spaces lined with double-layered ondbeir diagnosis is not usually difficult [5, 8, 13, 32].
cytic myoepithelium closely resembling Warthin’s tuHowever, both spindle-cell MEs and myoepithelial cell-
mour. The nuclei of oncocytic cells were characterizéigh PAs may be highly cellular and can then be mistak-
by enlargement, hyperchromasia and polymorphisat) for malignant neoplasms [9, 10]. In one series, 7 of 22
which should not be confused with malignancy. Oncbenign MEs were originally diagnosed as carcinomas by
cytic change in myoepithelial cells in MEs and PAs cdhe referring pathologists [30].

cause pitfalls in the differential diagnosis of salivary A further area of difficulty with benign myoepithelial
gland tumours. We describe some unusual histologiogoplasms, which has attracted relatively little attention,
features associated with onococytic metaplasia in benignoncocytic metaplasia. In our experience, oncocytic
myoepithelial cell-derived salivary gland tumours, hopeoplastic myoepithelial cells can display substantial cy-
ing to help to avoid the overdiagnosis of malignancy. tological atypia, and thus the tumour is not infrequently
thought to be malignant by those unaware of this phe-
nomenon. We have therefore reviewed our archives, and
here describe the clinical, histological and immunohisto-
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Materials and methods

The Salivary Gland Tumour Registry of the Department of Pathol-

. Leivo ) ogy in Plz&, and the surgical pathology files of the Departments
Department of Pathology, The Haartman Institute, of Pathology in Prague-Bulovka and Hradec Kralové (Czech Re-
University of Helsinki, Helsinki, Finland public), Exeter (England) and Helsinki (Finland) yielded 84 neo-
Mailing address plasms of the major and minor salivary glands with prominent on-
1 Sikl's Department of Pathology, Medical Faculty Hospital, cocytic differentiation, from which 11 cases of pure oncocytic ME
dr. E. BeneSe 13, 305 99 Pilsen, Czech Republic and 9 cases of myoepithelial-rich oncocytic PA were selected. The
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the tumours were categorized according to the revised WHO inter-Clinical information was extracted from the patients records.

national classification [32]; Dardick’s criteria were applied to dig=ollow-up data were obtained from the referring pathologists.

tinguish ME from PA [9, 10]. The presence of only a few ducts

(less than 5%) in an otherwise typical is still consistent with a di-

agnosis of ME. If ducts were more extensive and if there were

chondromyxoid areas, the tumour was diagnosed as a PA. TheResults

mours with prevailing oncocytic change representing more than

iocgr?;g?gftuM”éoggdeAss were included in the study as an oncogle clinjcal features are summarized in Table 1. The
For comparison, 5 cases of ordinary spindle-cell ME, 5 cadB§an age at diagnosis was 48 years (range 20-73), and

of plasmacytoid ME, and 10 cases of myoepithelial cell-rich nothere were 13 women and 6 men (for 1 patient the data on

oncocytic PA were also studies immunohistochemically. sex and age were not available). Two tumours arose in the

All tumour tissues were fixed in 10% formaldehyde, embedd%@lbmandibulal’ gland and 2 in the minor salivary glands
in paraffin and routinely stained. Neither fresh tissue nor form

dehyde-fixed wet tissue was available for electron microscopyml the palate, and 1 each presented as parapharyngeal
any of these cases. In 2 cases, however, the tissue samples pi@ss and as a tumour of the lower lip. The remaining 14
ously fixed in 10% buffered formaldehyde were washed in phdstmours were found in the parotid gland. The most com-

phate buffer, fixed in 4% paraformaldehyde, pOStﬁXed in 1% Osmon presenting Symptom was a pa'pab'e pa|n|ess mass.

um tetraoxide and embedded in epoxy resin (Durcupan-Epon). : :
Sections 1 um thick were stained with uranyl acetate and Iead.ci-GrOSSIy' the tumours were all well circumscribed, and

trate and studied in the electron microscope. in most cases the tumour was enclosed by a fibrous thin
For immunohistochemistry, the following primary antibodiesapsule. In three cases the tumours were multilobular,
were used: cytokeratins AE1-AE3 (dilution 1:500, Boehringgyhilst the others comprised a single nodule.

Mannheim, Germany), cytokeratins CAM 5.2 (1:50, Becton-Dickin- s ; :
son, Mountain View, Calif.) epithelial membrane antigen (EMA,; Microscopically, each tumour had a fibrous capsule of

1:200, Dakopatts, Glostrup, Denmark), S-100 protein (polyclong@fiable thickness. The microscopic composition of the
1:1000, Dakopatts), antibodies to mitochondrial antigen (clone 1i8mours was heterogeneous in both cellular composition
%,4%)10108. Eiogtetn;éxt. San Rt%mon, ICalif-%_, t?l,&nfsicfo ggtig (EHFéﬁd architectural growth patterns. Eleven tumours were
:400, Dakopatts), to smooth muscle actin ; , Dakop e ; e
and to CD68 (clone KP1, 1:40, Dakopatts ), and MIB1 antibody ?%f&ssme_d as ME, Wh”e’ for t'he remaining 9 tumours th.e
lution 1:100, Immunotech, Marseille, France). For immunohistg!29N0SIS of myoepithelial-rich PA was more appropri-
chemistry with the MIB1 antibody, sections 4 pm thick were cét€. The tumours diagnosed as MEs were composed
from the specimens and placed on slides coated with 3-amipeincipally of spindle-shaped eosinophilic myoepithelial

propyltriethoxy-silane (Sigma, St. Louis, Mo.) and incubated in a ngig||s compactly arranged in interlacing fascicles

crowave oven for 2x5 min at 700 W in citrate buffer (pH 6.0) prior te-: ; ;
incubation with primary antibody. The bound antibodies were visu “ig. 1A). A very prominent feature was oncocytic

ized using the supersensitive streptavidin—biotin—peroxidase comgiange of these spindle tumour cells, seen in their pos-
(Biogenex) and 3,3-diaminobenzidine (Sigma) as chromogen.  session of abundant eosinophilic granular cytoplasm.

Table 1 Clinical Data and Proliferative Activity in Cases of Oncocytic Myoepitheliomas and Oncocytic Pleomorphic Adenomas of the
Salivary Gland=

No Age/sex Size(cm) MIB1 Location Operation and Diagnosis Follow-up
index(%) treatment period and
outcome
1 58/F 1.6 4 Parotis excision ME 20 years
2 67/F 3x3.2x3 2.6 Submandibular excision ME 2 years
3 42/M 3.5%3x3 25 Parotis Superficial PE PA 2 years
4 31/F 15 2.1 Parotis Superficial PE PA 5 years
5 20/M 5.5%4x3.5 2 Parotis Superficial PE PA 5 years
6 56/F 2.5 Parotis PA 3 years
7 49/M 2%2.5%3 3 Parotis PE PA 2 years
8 73IM 1.8 Parotis ME 2 years
9 38/F 2 3 Parotis PE PA 14 years
10 32/F 2.5x3x2.5 2.8 Parotis PE ME lost
11 57/F 3.5 2.5 Parotis Superficial PE ME 6 years
12 52/M 2.5 0.7 Palate Excision ME 9 years
13 58/F 4.5x5x3.5 1.3 Parapharyng. Excision, RT PA 12 years
mass
14 61/F 15 15 Palate Excision ME 6 years (D)
15 47/F 1.2 0.8 Parotis Superficial PE ME 1 years
16 20/F 15 Submandib Excision PA 5 years
17 39/M 4.7x3.7x2.5 0.6 Parotis PE PA 4 years
18 Unknown 1.5x1 0.7 Lip Excision ME lost
19 64/F 1.8 Parotis PE ME 13years
20 41/F 4.5%4x3.5 25 Parotis PE ME 5 months

athis tumour was first diagnosed as PA 6 years before an incomPA — pleomorphic adenoma PE — parotidectomy
plete excision Y — year(s) D — died, no evidence of disease
ME — myoepithelioma RT — postoperative radiotherapy M — month(s)
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Fig. 1A—C Spindle cell oncocytic myoepithelioma (ME). The Fig. 2A, B Oncocytic pleomorphic adenoma (PA).Psammoma
tumour is composed of spindle-shaped eosinophilic cells witlodies arrow) are scattered between large oncocytic epithelioid
abundant granular cytoplasm arranged in interlacing fasciclesyoepithelial cells. x36@ Tubules are lined with oncocytic cells
x180. Immunohistochemically, tumour cells reveal both positiweith slight nuclear atypia, and the stroma contains numerous reac-
stainingB with anti-mitochondrial antibody o€ with actin anti- tive lymphocytes. Clusters of foamy macrophageso(vs) can be
bodies.B x180,C x9C seen within lumina. x1¢.9
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The spindle cells had centrally located vesicular nuclerane-rich extracellular matrix material. These structures
mostly with inconspicuous nucleoli. There was slight nvaried in size from small hyaline droplets to larger col-
clear polymorphism within the oncocytic cells, but miagenous spherules [34] and were often surrounded by
totic figures were few. All tumours were hypercellulaneoplastic plasmacytoid myoepithelial cells. Interspersed
and had a limited amount of myxoid stroma. A few muiear cells were seen in 5 cases.

cin-filled tubules were lined with oncocytic cells identi- In 3 cases of oncocytic ME there was a further very
cal to those seen in the solid portions of the tumour. Thisusual feature: part of each tumour was composed of
was always a minor tumour component. In other casessofid sheets of large neoplastic oncocytic cells with nu-
ME large polygonal epithelioid myoepithelial cells werenerous intracytoplasmic vacuoles (Fig. 4A). The vacuo-
predominant. In some tumours, hyaline plasmacytdated cells stained strongly with the antibody to mito-
cells were observed and abundant clear cells with "engbrondrial antigen 113-1 (Fig. 4B). In places, the onco-
ty-looking” cytoplasm were prominent focally. Thereytic cells had vacuolated cytoplasm, producing a strong
was often a gradual transformation from one cell typeresemblance to sebaceous differentiation (Fig. 4B).
the other, and all these types of modified myoepithelilhere was a gradual transition between these vacuolated
cells showed striking oncocytic metaplasia in places. cells, clear cells with myoepithelial features, spindle-

Immunohistochemically, the neoplastic cells showesthaped cells with typical oncocytic morphology and
intense, granular cytoplasmic reactivity for anti-mitanyoepithelial immunophenotype. The clear and vacuo-
chondrial antibody (Fig. 1B). Especially strong staininigted cells were PAS (periodic acid—Schiff), mucicar-
for antimitochondrial antigen was observed in spindlaiine and alcian blue (pH 2.5) negative. The vacuolated
shaped myoepithelial cells that also stained strongly falls showed a myoepithelial immunophenotype in addi-
actin, S-100 protein, and cytokeratins (Fig. 1C). Intensen to oncocytic features, with a positive reaction to
cytoplasmic staining for the mitochondrial antigen waytokeratins, actin and S-100 protein, and positive stain-
observed in majority of epithelioid cells, which also cang with EMA. Another unusual feature was the occur-
expressed cytokeratin, vimentin, and S-100 protenmence of pinched-off snouts typical of decapitation secre-
Clear cells were stained for cytokeratins, S-100 protdion seen in apocrine metaplasia in some of glandular
and in some cases also actin. The MIB1 index (percestructures in 2 cases of oncocytic pleomorphic adenoma
age of tumour cell nuclei positively stained for the Ki-6(Fig. 4C). The secretion of this glandular component
antigen with the MIB1 antibody) for each case is givestained positively with PAS with and without diastase di-
in Table 1. The figures in MEs ranged from 0.7% tgestion and alcian blue at pH 2.5, and it was mucicar-
4.0%, with a mean of 2.1%. mine negative.

The tumours diagnosed as myoepithelial-rich pleo- Clusters of foamy macrophages were observed within
morphic adenomas were encapsulated and multilobuthie lumina of ducts in 2 cases of PA (Fig. 5). In 2 other
ed, and typically consisted of two different portions. Oroases of ME we observed a small portion of the tumour to
was that of typical PA composed of epithelial cordbe composed of clear and epithelioid cells with numerous
glands and tubular structures surrounded by myxoid andtrocystic spaces, and in 4 other cases (2 PAs and
chondromyxoid stroma. Most of the tumour, howeve2, MESs) there were prominent foci of adipose metaplasia.
consisted of sheets and clusters of large polygonal célisther unusual feature observed in 5 cases (1 ME and 4
with abundant eosinophilic cytoplasm with prominermRAs) was the presence of slit-like and narrow cystic ade-
granularity and well-defined cell borders (Fig. 2A). Imomatoid spaces lined by bilayered oncocytic epithelium
other places, neoplastic tubules lined with oncocytiesembling oncocytic cystadenoma (Fig. 6A). These slit-
cells were surrounded by lymphocyte-rich stronlike spaces often acquired a complicated labyrinthine
(Fig. 2B). The neoplastic cells had large vesicular nuctmnfiguration hardly ever seen in common pleomorphic
with prominent nucleoli or basophilic nuclei with irreguadenomas and myoepitheliomas. The epithelium lining
lar contours and possessed a variable degree of celltiiese spaces showed a strong staining with the anti-mito-
atypia and nuclear hyperchromatism. However, proliferehondrial antibodies (Fig. 6B), and most but not all cells
tive activity measured in the areas with obvious oncocgixpressed actins (Fig. 6C). In 1 case of PA these labyrin-
ic metaplasia was rather low, with a mean MIB1 index tifine spaces were highly reminiscent of Warthin tumour.
2.0% (range 0.6—3.0%). The cells exhibited strong grdie tall oncocytic epithelias were arranged into bilayered
ular cytoplasmic immunoreactivity with anti-mitochoneystopapillary structures with basally situated nuclei in
drial antibody (Fig. 3A), and they were also positive fahe inner layer, and they were associated with lymphoid-
cytokeratins, vimentin, and S-100 protein. Most tumotich stroma in these areas (Fig. 7A-B). Gradual transi-
oncocytic cells also expressed actin (Fig. 3B). Brodidns between these components and solid oncocytic
sheets of large oncocytic cells with little interveningiyoepithelial areas of the tumour were seen.
stroma constituted the bulk of neoplasms. PsammomaFor comparison, we stained 10 nononcocytic PAs and
bodies were scattered throughout the tumour stroma iB 4pindle-cell-type and 5 plasmacytoid-type MEs. With
cases (Fig. 2A). Focally, the stroma was more prominghé anti-mitochondrial antibodies, the spindle-shaped
and consisted of hyalinized collagen that separated thgoepithelial cells in chondromyxoid areas, and most
cords of neoplastic oncocytic cells. In other places, thereoplastic cells in solid and tubular structures, were non-
were PAS-positive hyaline deposits of basement meraactive. Hyaline cells were also negative with anti-mito-



Fig. 3A, B Oncocytic PA (same case as in Fig.&)Strong gran-
ular cytoplasmic staining with anti-mitochondrial antibody can
observed in most tumour cells. x3B0Most spindle-shaped anc
epithelioid myoepithelial cells express actin. x260

Fig. 4A—C Oncocytic ME.A Oncocytic myoepithelial cells have
polymorphic and hyperchromatic nuclei. Numerous intracytopl
mic vacuoles can be seen in some tumour cells. B3ositive
immunostaining of vacuolated cells with anti-mitochondrial a
body. x180C Pinched-off snoutsafrows) typical of decapitation
secretion are present in foci of apocrine metaplasia of the gla
lar epithelium. x18
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Fig. 5 Oncocytic PA. Hyaline plasmacytoid cellarows) merge chondrial antibodies. Isolated large epithelial cells both
with oncocytic myoepithelium to form glandular cystic spacefy golid areas of PAs and in MEs showed moderate im-
There are clusters of foamy macrophages within neoplastic lurm'unoreactivity Foci of squamous metaplasia showed

na. x360 . e )

) ) o weak granular cytoplasmic staining. In normal salivary

Fig. 6 A-C Oncocytic PAA Labyrinthine spaces are surroundedyangs the epithelium of striated ducts showed finely

by oncocytic cells. x18® Neoplastic cells show granular cyto- o

plasmic positivity with anti-mitochondrial antibody. x180Some granular positivity of t_he CYIOpIasm- . .

neoplastic cells are also positive with actin antibodies. <180 In case 1 (oncocytic spindle cell myoepithelioma) and
in case 3 (oncocytic variant of pleomorphic adenoma)



Fig. 7 A, B Oncocytic PA.A Focal cystopapillary structures
lined with bilayered oncocytic epithelium associated with lym-
phoid stroma closely resembling Warthin’s tumour are present in
otherwise typical oncocytic pleomorphic adenoma. Bt
higher magnification, nuclear polymorphism of neoplastic on-
cocytes can be demonstrated. x 180

Fig. 8 Oncocytic PA (case 3). Electron micrograph shows tu-
mour cell with closely with packed mitochondria. x43,200

electron microscopic examination was performedne or more prominent nucleoli. Some cells had less
Though the tissue preservation was not optimal, growgdsuindant mitochondria and contained haphazardly ar-
of polyhedral and spindle-shaped oncocytic cells weranged intermediate cytoplasmic filaments. Oncocytic
seen, with numerous mitochondria in the cytoplasmyoepithelial cells were also present. In these, numerous
(Fig. 8). Nuclei were large, with dispersed chromatin amditochondria and fascicles of microfilaments could be
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observed in the cytoplasm. Neither Golgi complex n&rl00 had already been demonstrated to allow selective
granular endoplasmic reticulum were prominent in th&belling of the oncocytes with no immunoreactivity in
cells. We were unable to find vacuolated or clear cellsensinophilic cells other than oncocytes [26].
the examined tissue specimens. Oncocytic metaplasia has long been regarded as affect-
In the time of study, 17 patients were still alive andg both secretory and ductal epithelial cells in salivary
well with no evidence of disease 5 months to 20 years gifands [5], although Askew et al. provided ultrastructural
ter surgical treatment (mean follow-up period 6 yearsind light microscopic evidence of both epithelial and
One patient had died of unrelated causes 6 years aftemtlyeepithelial oncocytes [3]. In agreement with this, a re-
initial diagnosis, with no clinical evidence of recurrenagently described case of an oncocytic adenoma of the pa-
or metastatic disease. Two patients were lost to follow-uptid gland revealed immunohistochemical co-expression
of S-100 protein and cytokeratins, which was interpreted
as indicating myoepithelial differentiation of oncocytes
Discussion [16]. This is the only published case of a tumour that bears
any resemblance to the pure oncocytic MEs in our study.
In 1931 Hamperl coined the term oncocyte (Onkocytelm) our cases the MEs were composed predominantly of
to describe cells each having abundant eosinophilic grapindle-shaped oncocytic myoepithelial cells admixed
ular cytoplasm and a centrally located hyperchromaigth variable proportions of epithelioid and clear cells set
nucleus [20]. Oncocytic metaplasia of ductal and acinar relatively small amounts of intervening stroma, and
cells is commonly encountered in normal salivary glanttey thus appeared highly cellular. Nuclear polymorphism
in persons over 50 years of age [13], but primary onamas often prominent. Therefore, the differential diagnosis
cytic neoplasms and tumour-like lesions are companaeludes spindle-cell mesenchymal tumours, such as leio-
tively rare, accounting for less than 1% of salivary tmayoma/sarcoma, benign and malignant nerve sheath tu-
mours [13]; these have been reviewed elsewhere [6, 13hours, and synovial sarcoma. In our experience, a useful
Less attention has been paid to oncocytic metaplasiarphological pointer is the presence of myoepithelial
in other salivary neoplasms, but it has been reportedceil-derived deposits of extracellular matrix, such as col-
mucoepidermoid carcinomas [17, 19], and in PAs [18hgenous spherules [34]. Immunohistochemistry can be
canalicular adenoma, acinic cell carcinoma, cystadenonadpful, with certain caveats: strong cytoplasmic reactivity
[13] and epithelial-myoepithelial carcinoma [21]. As for anti-mitochndrial antibody in tumour cells displaying a
minor component there are several tumours in which itng/oepithelial phenotype is effectively diagnostic [33].
not uncommon, but to our knowledge, only one PA corowever, it should be noted that ASMA is positive in
posed predominantly of oncocytic cells has been repatrooth muscle neoplasms and S-100 protein, in nerve
ed in the literature [28], and we have been unable to fislleath tumours. Staining for both, as well as for cytokera-
any description of a pure oncocytic variant of ME simildin indicates myoepithelial differentiation, but difficulties
to those presented in this paper. may still arise as myoepithelial cells do not always ex-
In our study, oncocytic differentiation was demorpress the markers they should [11].
strated in all cases by conventional histology and immu-Arguably, the most confusing and important feature
nohistochemistry, and in 2 cases electron microscopisociated with oncocytic foci in ME and PA is the pres-
examination was performed. Oncocytes are plumgnce of nuclear polymorphism, which we have observed
"swollen” cells with abundant cytoplasm filled with nuin all cases. In two consultation cases this resulted in
merous mitochondria [20]. Usually, oncocytes are easdyiginal diagnosis as malignant made by the referring pa-
recognized in routine haematoxylin and eosin (HERologists. The whole issue of malignant change in PA
stained sections. However, oxyphilic properties are ndand ME) is a major practical clinical and histopatholog-
specific, because cytoplasmic eosinophilia can be relaieal problem. The finding of metastases, destructive inva-
to intracytoplasmic accumulation of organelles othsion or abnormal mitotic figures leaves no room for
than mitochondria. A commercially available monocladoubt, but there ist still no agreement on the significance
nal antibody (clone 113-1) that recognizes a mitochawi-focal atypical features [4, 13]. While hypercellularity
drial antigen in formalin-fixed, paraffin-embedded tiswith a mild degree of nuclear polymorphism and hyper-
sues was shown to distinguish mitochondrion-rich oohromatism are acceptable for the diagnosis of a benign
cocytes and oncocytic tumours from the cells with oxyamour, more severe abnormal features, such as promi-
philic properties unrelated to mitochondria. Specific laent nucleoli and high mitotic rate have been said to be
belling of the mitochondria by monoclonal antibodindicative of carcinomatous transformation [13]. Other
113-1 in the absence of staining of other cytoplasmiorkers have shown that cellular anaplasia alone in a PA
structures was documented by immunoelectron micrakd not indicate an increased risk of developing a subse-
copy [26]. A crucial point in the application of the antiguent malignancy [4]. In the present series of MEs and
mitochondrial antibody 113-1 seems to be the workif\s with oncocytic change, we observed substantial cy-
dilution, because nononcocytic cells rich in mitochomelogical atypia, including enlarged and hyperchromatic
dria, such as hepatocytes, cardiac and skeletal muselelei, prominent nucleoli, and mildly increased mitotic
cells, and apocrine cells, can be immunoreactive in cégures. None of our patients developed malignant trans-
tain conditions [26]. However, a working dilution oformation of the tumour within follow-up periods vary-




545

ing between 1 and 20 years. Although arguably thesenally seen in acinic cell carcinoma, oncocytic adeno-
times are still too short, at this stage we believe that moa, and canalicular adenoma [13]. Brandwein and
clear atypia associated with oncocytic metaplasia tativos [6] found psammoma bodies in one case among
myoepithelial cells should not be regarded as a predidd@ primary oncocytic tumours, and 1 other case of onco-
of malignant behaviour. Similar nuclear atypia is seenggtic adenoma with scattered psammoma bodies has
oncocytic neoplasms in other sites, such as thyrdiden reported [16]. The significance and origin of the
(Hurthle cell adenoma) [29], and kidney [2, 27], and jpsammoma bodies in salivary gland tumours is not
our experince in oncocytic eccrine poromas of the skinown, as they do not particularly seem to be related to
(unpublished observations), and in none of these doe®plasms with papilla formation. Interestingly, oncocyt-
this finding indicate aggressive behaviour. ic tumours of other organs occasionally contain psammao-
Clear cell change is a well-known phenomenon seera bodies (Hirthle cell adenoma of the thyroid gland
in many salivary gland tumour types [22, 31], includin@9] and renal oncocytomas [2, 27].
both benign and malignant myoepithelioma [23]. It often The second possibly unique finding in this study was
occurs in pure oncocytomas [12, 14], but these tumotinat of labyrinthine adenomatoid and Warthin’s tumour-
do not express myoepithelial markers. like structures in otherwise typical PAs and MEs. This
A further interesting feature was the occurrence f#ature has not been reported before. In 4 cases there
cells with sebaceous-like and apocrine differentiation. Wwere cystopapillary bilayered structures lined with on-
addition to clear cells with empty cytoplasm, we olzocytic epithelium, producing a resemblance to oncocyt-
served tumour cells with vacuolated cytoplasm resein-cystadenoma. In another case of oncocytic PA of the
bling sebaceous cells in 3 cases [7]. At the light micrparotid gland, these spaces were associated with rich
scope level the vacuolated cells fulfilled the minimuhymphoid stroma, leading to a pattern closely resem-
criteria for sebaceous differentiation of vacuolated cytbling that seen in Warthin’s tumour. In all 5 cases, these
plasm with scalloped nuclei, as defined for skin tumousslenomatoid and Warthin-like structures were situated
by Abenosa and Ackerman [1]. Simultaneous occurrerajacent to foci of apparent oncocytic metaplasia of
of sebaceous and apocrine differentiation in tumours othyoepithelial cells. Though not so far observed in pri-
er than skin tumours is not unique to salivary glands [fary myoepithelial lesions, a relationship between on-
Similar sebaceous and glandular differentiation was mcytoma and Warthin’s tumour is not surprising. The
cently described by one of us (M.M.) in a verrucous cdwo tumours contain identical cells — oncocytes. In addi-
cinoma of the urinary bladder [24]. It was shown recerion, Warthin’s tumour may contain foci of solid nodular
ly that apocrine cells can also be distinctly foamy [8ncocytic hyperplasia, and cysts associated with sparse
15]. Damiani et al. [8] studied foam cells (cells witlymphoid stroma have been described in occasional
abundant finely vacuolated cytoplasm) in benign breastcocytomas [13].
lesions and demonstrated a spectrum of phenotypes fronin summary, oncocytic metaplasia is relatively un-
epithelial apocrine cells to macrophage-derived phagmmmon in salivary MEs and PAs, but it can cause sig-
cytic cells. Both apocrine cells and oncocytes have abuificant diagnostic problems in practice.
dant eosinophilic granular cytoplasm, and the distinction
between the two may be difficult by light microscopy
alone [15]. The true nature of the vacuolated cells is Ysferences
certain in our cases, as the ultrastructural examination re-
vealed nothing of this. Similar cells were noted Previoust apenoza P, Ackerman AB (1990) Neoplasms with eccrine dif-
ly, however, and thought to represent autophagic vacu-ferentiation. Lea & Febiger, Philadelphia
oles or degenerate mitochondria within oncocytic ne@. Amin MB, Crotty TB, Tickoo SK, Farrow GM (1997) Renal
plastic cells [16, 18]. The vacuolated cells in the presentO”COCgt?mai f‘.i :je_appr_aisé%l of morpAholggSiC feﬁgurﬁsl V%/ghlclllgl
study stained strongly with the an-mitochondrial and S2baliologc Thenos i &0 cases, Am 3 2urg Pl L2
anti-cytokeratin antibodies, and there were gradual tran-thelial and myoepithelial oncocytes. Ultrastructural study of a
sitions to true oncocytic myoepithelial cells. Thus, we salivary gland oncocytoma. Arch Otolaryngol 93:46-54
believe the vacuolated cells seen in our cases were mésfuclair PL, Ellis GL (1996) Atypical features in salivary
probably modified oncocytes. Recently we have de- gland mixed tumors: .thelr relationship to malignant transfor-
. " - mation. Mod Pathol 9:652-657
scribed similar vacuolated cell change in a case of oncg-aciair PL, Ellis GL, Gnepp DR (eds) (1991) Surgical pathol-
cytic cystadenoma of the parotid gland (not included in ogy of the salivary glands. Saunders, Philadelphia
the present series), which was prominent enough to maﬁeBr?ndweigrl]\gi AHrLrJ]ngéﬁrCé- éléggél) %ﬂggjytsi%éumors of major
the cell look similar to a signet ring [25]. Sa'r‘;]a?’% WR Storram O Say Ai omeof parotid dlan
Thls study also r.evealed two histological _features no7t v(\ii?h seegaceou'sg[r?d o%cogyt(icgfeg{ureds? ganecl:e? 4%?125%—%23%
previously reported in MEs: psammoma bodies and Wag: pamiani S, Cattani MG, Buonamici L, Eusebi V (1998) Mam-
thin’s tumour-like foci. True psammoma bodies were mary foam cells. Characterization by immunohistochemistry
identified in 4 cases in our study. They were sparse, andand in situ hybridization. Virchows Arch 432:433-440

e : ; ; . Dardick | (1995) Myoepitheliomas: definitions and diagnostic
distributed at random with no apparent relationship t8 criteria. Ultrastruct Pathol 19:359-369

papillae or blood vessels. To our knowledge they hamg pardick | (1996) Color atlas/text of salivary gland tumor pa-
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