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A 77-year-oldmanpresentedwith decreasedmental
status and an enhancing partially cystic tumor
along the left tentorium onmagnetic resonance im-
aging after mastoidectomy and petrosectomy for an
“auditory canal tumor.” Smears of the aspirated
cyst fluid revealed rare epithelial cell clusters, some
with papillary features, foamy macrophages, and
blood. The cells were orderly, with fairly bland nu-
clei and well-defined cell borders. The cell block
contained similar epithelium, with cells containing
eosinophilic and focally vacuolated cytoplasm,
some with pigmented granules resembling hemo-
siderin. Numerous foam cells were also present. Re-
view of the patient’s previous and concurrent resec-
tion material showed an endolymphatic sac tumor,
a rare neoplasm that arises in the endolymphatic
sac in the temporal bone. The previously unde-
scribed cytologic features of this rare neoplasm are
discussed.
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Endolymphatic sac tumors (ELST) are extremely
rare neoplasms that arise in the endolymphatic sac
in the posterior-medial petrous portion of the tem-
poral bone. Although the clinicopathologic and ra-
diographic features have been well documented,
the cytologic features of ELST have not been previ-
ously described (1–5). We report the cytologic find-
ings of an ELST from the cyst fluid of a recurrent
ELST in the left temporal region of a 77-year-old
man.

CASE REPORT

A 77-year-old white man presented in the fall of
1999 with decreased mental status and magnetic

resonance imaging results demonstrating an en-
hancing tumor mass along the left tentorium with
multiple adjacent cysts, the largest of which was
approximately 4.3 cm � 3.8 cm. A midline shift was
present. The patient had a history of left mastoid-
ectomy performed at another institution for an “au-
ditory canal” tumor originally diagnosed in the
1970s. In 1989, the tumor recurred, and he under-
went left petrosectomy, also at another institution
where the diagnosis was a ceruminous gland tu-
mor. A consultant’s opinion of that material was
that it represented an adenocarcinoma of endolym-
phatic sac origin. For the patient’s most recent sur-
gery, he was taken to the operating room for left
temporal-parietal craniotomy for tumor debulking
and cyst drainage. The cyst fluid was described by
the surgeon as yellow tinged. The patient’s surgery
was without complications, and he was subse-
quently released from the hospital.

MATERIALS AND METHODS

The cyst fluid was processed by a concentration
cytocentrifuge technique, and smears were Papani-
colaou stained. The cell block was formalin fixed,
paraffin embedded, and stained with hematoxylin
and eosin. Immunostains performed on the surgi-
cal resection material using an automated system
(Ventana, Tucson, AZ) were as follows: cytokeratin
AE1/AE3 in a 1:200 dilution, with pepsin digestion,
S-100 protein in a 1:10,000 dilution with pepsin
digestion, and glial fibrillary acid protein (GFAP) in
a 1:300 dilution. The immunostains were manufac-
tured by DAKO (Carpenteria, CA). Additional im-
munostains performed on the resection material
were �-fetoprotein, chromogranin, desmin, epithe-
lial membrane antigen, human chorionic gonado-
tropin, muscle-specific actin, neuron-specific eno-
lase, placental alkaline phosphatase, and vimentin
(Table 1). Additionally, stains for estrogen receptors
and progestin receptors were performed manually.
These antibodies were manufactured by Ventana.
The smears of the cyst fluid revealed epithelial

cell clusters, some with papillary features (Figs. 1
and 2). The cells had small- to medium-sized nuclei
arranged in an orderly pattern. The nuclei were
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round to oval with delicate membranes and small
to inconspicuous nucleoli. Occasional nuclei were
larger, evenly spaced with pale chromatin and
prominent nucleoli. Cell borders were well defined
and cells contained a small to moderate amount of
wispy cytoplasm (Fig. 3). The background consisted
of scattered foamy macrophages, a few neutrophils,
and blood. Cells resembling macrophages but with-
out distinctly foamy cytoplasms were also present
and may have represented epithelial cells or mac-
rophages. Mitotic figures were not identified.

The cell block contained numerous foam cells,
some of which had small yellow-brown cytoplasmic
granules resembling hemosiderin. Scattered aggre-
gates and strips of epithelium composed of a single
layer of small cuboidal to columnar cells with soli-
tary centrally or eccentrically placed monomorphic
nuclei and eosinophilic to vacuolated cytoplasms
were identified (Fig. 4). Yellow-brown pigment
granules were present in the cytoplasm of some of
the epithelial cells. Overall, the material mimicked
that of benign choroidal epithelium originating
from normal tissue or a benign choroid papilloma.

The concurrent surgical resection specimen
showed papillary structures and variably sized cysts
lined by cuboidal, columnar, and flattened cells
(Fig. 5). Small nests of epithelial cells were also
present within the stroma. The cytoplasm, which
sometimes contained pigment granules or numer-
ous vacuoles, was eosinophilic. Overall, the nuclei
maintained a bland appearance, although occa-
sional enlarged nuclei with prominent nucleoli
were identified. Pigment-laden macrophages were
present in some of the cysts. Mitotic figures were
not identified. The stroma was quite vascular in
some areas but in elsewhere was dense and scle-
rotic. Focally, the stroma immediately beneath the
epithelium contained a slightly pleomorphic popu-
lation of stromal cells with nuclei larger than those
of the epithelial cells. These underlying cells did not
stain positively for cytokeratin, whereas the surface
epithelial cells were cytokeratin positive. All cells
were negative for S-100 protein and GFAP. Estrogen
and progesterone receptors were also negative. Ad-

ditionally, immunostains for �-fetoprotein, chro-
mogranin, desmin, epithelial membrane antigen,
human chorionic gonadotropin, muscle-specific
actin, neuron-specific enolase, placental alkaline
phosphatase, and vimentin were negative. The cells
also stained focally weakly with periodic acid-Schiff
after diastase digestion. Review of the patient’s pre-
vious surgical material (1989) showed similar histo-
logic findings (Fig. 6).

DISCUSSION

ELST are rare neoplasms that arise in the tempo-
ral bones. They are slightly more common in fe-
males than males and occur from the 1st to 8th
decades of life, with the median age of diagnosis in
the 4th decade (1). For years, the terminology and
origin of this tumor were in question. In the litera-
ture, many different names have been attributed to
neoplasms; based on their clinical, radiological, and
pathological descriptions, these names appear to
represent ELST. These appellations include primary
adenoma and adenocarcinoma of the temporal
bone, adenomatous tumors of the middle ear and
mastoid (papillary type), and aggressive papillary
middle-ear tumor (6–11). Some publications de-
scribing this neoplasm have observed that tumors
that occurred in the region of the temporal bone,
had a papillary pattern, and pursued an aggressive
clinical course with multiple local recurrences, de-
spite their bland microscopic appearance (10–12).

In 1989, Heffner (2) published a series of 20 cases
of these temporal bone lesions and suggested their
origin in the endolymphatic sac of the petrous
bone. In this article, he proposed the term low-
grade adenocarcinomas of probable endolymphatic
sac origin. The patients in this series presented with
variable degrees of unilateral hearing loss. Addi-
tional symptoms reported include tinnitus, facial
nerve paresis, and vertigo (3–5). Although most
cases appear sporadically, cases of ELST have also
been known to occur in patients with Von Hipple-
Lindau syndrome (1, 17). Radiographically, bone
destruction in the area of the posterior medial as-
pect of the temporal bone is common.

Histologically, these are papillary and cystic neo-
plasms with fronds lined by a single layer of cuboi-
dal to columnar cells and spaces lined by cuboidal
to flattened cells. The cells have bland nuclei, which
tend to be basally oriented, and cytoplasmic vacu-
olation due to glycogen is common. The stroma
ranges from cellular to hyalinized and is frequently
well vascularized. Areas of recent and remote hem-
orrhage with hemosiderin deposits and cholesterol
clefts may be present. The cystic areas have been
described as containing periodic acid-Schiff–posi-
tive proteinaceous material, which mimics thyroid

TABLE 1. Antibody Panel

Substance Dilution Supplier

�-fetoprotein 1:400 DAKO, Carpenteria, CA
Chromogranin 1:100 DAKO, Carpenteria, CA
Cytokeratin AE1/AE3 1:200 DAKO, Carpenteria, CA
Desmin 1:50 DAKO, Carpenteria, CA
Epithelial membrane antigen 1:200 DAKO, Carpenteria, CA
Glial fibrillary acidic protein 1:300 DAKO, Carpenteria, CA
Human chorionic gonadotropin 1:500 DAKO, Carpenteria, CA
Muscle-specific actin 1:50 Enzo, Farmington, NY
Neuron-specific enolase 1:50 DAKO, Carpenteria, CA
Placental alkaline phosphatase 1:20 Biomedia, CA
S-100 protein 1:10,000 DAKO, Carpenteria, CA
Vimentin 1:3000 Bioenex, San Ramon, CA
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colloid. In fact, these tumors may be mistaken for
metastatic papillary thyroid cancer (5). Immuno-
histochemically, these tumors are positive for cyto-
keratin with a minority displaying positivity for
S-100 protein, GFAP, synaptophysin, and Leu 7.
ELST behave as low-grade carcinomas: they may
destroy bone and brain parenchyma and recur lo-
cally but have not been shown to metastasize.

To our knowledge, the cytomorphology of these
tumors in fine-needle aspiration biopsy or in fluids
has never been described. Given the overall bland

nuclear features of the epithelium in the smears
and lack of a true papillary pattern on the cell block,
it would be difficult if not impossible to diagnose
this as an ELST or even as a malignant neoplasm
based purely on the cytomorphology. In fact, our
initial impression was that of choroid plexus epi-
thelium because no site or clinical information
other than “brain cyst” was provided to us. Upon
retrieval of the patient’s history and prior material
and review of the concurrent histopathology, it be-
came clear that the material in the smears and cell

FIGURE 1. FNA of cyst fluid with papillary epithelial clusters characterized by bland nuclei and well-defined cell borders (10�).
FIGURE 2. FNA of cyst fluid with papillary epithelial clusters characterized by bland nuclei and well-defined cell borders (20�).
FIGURE 3. FNA of cyst fluid with papillary epithelial clusters characterized by bland nuclei and well-defined cell borders (40�).
FIGURE 4. Cell block from cyst fluid showing strips of cuboidal epithelial cells characterized by bland nuclear features. (hematoxylin and eosin,
40�; inset, 40�).
FIGURE 5. Concurrent surgical resection specimen showing endolymphatic sac tumor containing papillary structures and cysts lined by epithelial
cells characterized by bland nuclei. (hematoxylin and eosin, 20�; inset, 40�).
FIGURE 6. Previous surgical resection of endolymphatic sac tumor with similar histology to current tumor in Figure 5. (hematoxylin and eosin,
20�; inset, 40�).
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block represented an ELST. Thus, knowledge of the
patient’s clinical history and radiographic findings
are crucial in arriving at the diagnosis of an ELST or
even suggesting this possibility based on cytology
alone.

Entities in the differential diagnosis include nor-
mal choroid plexus epithelium, choroid plexus neo-
plasms, papillary ependymoma, and metastatic tu-
mors such as papillary carcinoma of the thyroid
and renal cell carcinoma. Choroid plexus neo-
plasms comprise �1% of intracranial tumors and
usually occur within the lateral ventricles of chil-
dren and within the fourth ventricle of adults (13).
Most commonly they present in the 1st decade of
life with hydrocephalus. Normal choroid plexus ep-
ithelium has a cobblestone appearance that was
not apparent in our case (14). Choroid plexus pap-
illomas (CPP) consist of a layer of cuboidal to co-
lumnar epithelium present on delicate fibrovascu-
lar fronds. Their epithelium is more crowded and
contains cells with slightly increased nuclear to cy-
toplasmic ratios compared to normal choroid
plexus. Papillomas contain cells ranging from those
with bland cellular features to those with significant
atypia and increased mitotic figures (atypical pap-
illomas). Cytologic smears show papillae lined by
cuboidal to columnar cells with granular to vacuo-
lated cytoplasms. Single and small clusters of epi-
thelial cells are also present (15). Overall, the cells
may appear identical to those seen in normal cho-
roid plexus epithelium, which are often single and
round to elongate in fluids. Thus, the size of the
lesion (to differentiate normal from neoplastic cho-
roid plexus) and clinical and radiographic presen-
tation are important. Choroid plexus carcinomas
show unequivocally malignant features with a com-
plex architecture, striking nuclear atypia, and nu-
merous mitotic figures (13, 14, 16). Immunohisto-
chemically, papillomas are positive for cytokeratin
and diffusely positive for S-100 protein. GFAP may
also be positive. The carcinomas are less likely to
show strong positivity for S-100 protein (13). One
could differentiate choroid plexus carcinomas from
ELST by the anatomic location and cytologic fea-
tures. Distinguishing ELST from choroid plexus
papilloma or normal choroid plexus on cytomor-
phology alone could be difficult as all contain bland
epithelium, which may closely resemble one an-
other. Hemosiderin has been seen in cells of nor-
mal choroid plexus so this may not be a useful
differentiating feature (16). Cytoplasmic vacuoliza-
tion may be seen in CPP; however, a positive peri-
odic acid–Schiff stain after diastase digestion would
support ELST. Strong S-100 positivity would favor a
choroid plexus origin.

Intracranial ependymomas are most common in
children but also occur in adults, presenting with
increased cranial pressure or mass effect. These

neoplasms are intraventricular or periventricular
and frequently calcified (14). It may be impossible
to distinguish these from CPP with cytomorphology
alone (15). The individual cells of ependymomas
resemble normal ependymal cells with their cuboi-
dal to columnar contours, bland nuclei, moderate
amounts of lacy cytoplasm, and well-defined cell
borders. In fluids, the presence of small clusters
favors ependymoma over normal ependymal cells.
Rosettes are commonly seen in fine needle aspira-
tion biopsy (FNAB) of ependymomas but are infre-
quent in CSF (16). On the basis of these features, it
may also be impossible to distinguish ELST from
ependymoma on cytomorphology alone. Again, lo-
cation and clinical presentation would be necessary
for a more specific diagnosis.

Metastatic carcinomas are also in the differential
diagnosis as ELST have been mistaken for meta-
static papillary thyroid carcinoma and renal cell
carcinoma (2, 4). FNAB smears of papillary thyroid
carcinoma are frequently cellular and show
crowded cohesive aggregates of epithelial cells with
enlarged oval nuclei. Marginated nucleoli, nuclear
grooves, nuclear pseudoinclusions, and fine nu-
clear chromatin are important diagnostic criteria
(16). Smears of ELST would be expected to be hy-
pocellular, with orderly epithelial groups consisting
of cells without nuclear grooves or pseudoinclu-
sions. Additionally, papillary carcinomas will show
staining for thyroglobulin and thyroid transcription
factor-1, as well as cytokeratin positivity.

As with clear cell renal carcinoma, cytoplasmic vac-
uolization is present in some of the tumor cells of
ELST. One would expect hypercellular FNAB smears
consisting of cohesive aggregates and single cells with
cytoplasmic clearing. The nuclei in some renal cell
carcinomas may be relatively bland and thus impos-
sible to distinguish as carcinoma on FNAB. In other
cases, marked nuclear pleomorphism and prominent
nucleoli would enable a diagnosis of carcinoma (2).
Clinical history is also important.

ELST are very uncommon neoplasms for which
the histogenesis has only recently been defined.
The histologic findings in combination with the
clinical and radiographic presentation allow for an
accurate diagnosis. The cytologic differential diag-
nosis is a short one; however, the accurate diagno-
sis of ELST based solely on cytomorphology is a
difficult one. In combination with the clinical and
radiographic findings, this diagnosis may be sug-
gested or strongly favored.
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