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CASE REPORT

Endolymphatic sac tumor in a patient with
von Hippel-Lindau disease: MR imaging findings

Ozgiir Kilickesmez

ABSTRACT

A 29-year-old male patient with von Hippel-Lindau
disease who had an operation for cerebellar heman-
gioblastoma six years ago is presented. The patient
had a four-year history of a slow-growing, locally
invasive vascularized lesion of the temporal bone in-
volving the cerebellopontine angle. The mass, stud-
ied by MR imaging, was almost completely cystic in
appearance. Pathological examination after removal
of the mass confirmed a papillary endolymphatic sac
tumor.
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vascular lesions that originate from the retrolabyrinthine part of

the temporal bone (1). Most papillary ELSTs are seen only spo-
radically, but cases with von Hippel-Lindau disease have a higher risk of
papillary ELST development than the normal population (2, 3). There
are sixty reported cases in the literature (4). Magnetic resonance (MR)
imaging findings of a case with papillary ELST in the setting of von Hip-
pel-Lindau disease are described in this study.

Papillary endolymphatic sac tumors (ELSTs) are destructive, hyper-

Case report

A 29-year-old patient with von Hippel-Lindau disease who underwent
surgery due to cerebellar hemangioblastoma six years ago was admit-
ted to our otorhinolaryngology polyclinic with complaints of progres-
sive hearing loss, intermittent vertigo, and tinnitus, which had begun
nearly four years ago. Physical examination was normal. On cranial MR
examination, a heterogenous mass in the temporal bone that extended
into the cerebellopontine cistern was detected. The mass was heterog-
enous and it showed hyperintensity on T1- and T2-weighted MR im-
ages. Areas with signal increase in the anterior and posterior parts of
the lesion on proton density (PD) and T2W images were thought to
represent cystic components. There was no contrast enhancement of the
mass on T1-weighted images (Figure 1). No residual or recurrent heman-
gioblastoma was identified in the posterior fossa or the supratentorial
region. A spinal MR imaging examination was not performed, therefore
the possibility of metastases could not be excluded. Abdominal ultra-
sonography performed to identify additional systemic involvement of
von Hippel-Lindau disease was normal. An operation was planned with
a presumptive diagnosis of ELST and the tumoral lesion was excised al-
most completely. The mass was hypervascular and dominantly cystic,
and invaded and destructed the petrous bone.

Histopathological examination confirmed the diagnosis of ELST. A
papillary, partially cystic adenoid epithelial tumor containing variable
amounts of fibrovascular stroma was seen. There were different glan-
dular structures formed by eosinophilic, colloid-filled epithelial cells
resembling thyroid follicles. There was no nuclear pleomorphism or mi-
tosis (Figure 2).

Discussion

The endolymphatic sac (ELS) is located at the end of the endol-
ymphatic duct, on the vestibular aqueduct and posterior fossa dura
mater. The function of ELS has not been precisely determined, but it is
thought to take part in the production and absorption of endolymph
that is within the cochlea and semicircular canals. ELSTs are locally
invasive papillary adenoid tumors. They spread to the cerebellum and
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the cerebellopontine cistern, and may
mimic other more frequent tumors of
this region. Additionally, ELSTs erode
the vestibular aqueduct, effect the
semicircular canals and the cochlea,
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Figure 1. a-c. Transverse
T1-weighted MR image

(a) shows an extra-

axial hyperintense mass
lesion located at the

left endolymphatic sac.
Transverse contrast-
enhanced T1-weighted

MR image (b) shows no
significant enhancement of
the mass. Transverse proton
density (PD)-weighted MR
image (c) reveals the mass
lesion to be heterogenously
hyperintense.

Figure 2. a, b. A papillary, partially cystic adenoid epithelial tumor containing variable amounts
of fibrovascular stroma (a) is seen on histopathological examination. The tumor contains
glandular structures (b) containing eosinophilic colloid material that resembles thyroid follicles.

and lead to hearing loss (5, 6). The
incidence of ELST is 7% among von
Hippel-Lindau disease patients.

Von Hippel-Lindau disease is an au-
tosomal dominant phacomatosis, lead-

ing, besides ELSTs, to retinal and central
nervous system hemangioblastomas,
renal cell carcinomas, pancreatic cysts
and tumors, pheochromacytomas, and
epididymal cystadenomas (2, 7).

In computed tomography (CT) im-
aging of ELSTs, bone destruction in
the vestibular aqueduct region can
be observed. On T1-weighted MR im-
ages, calcifications are seen within the
tumor, and isointense regions in the
brain parenchyma, and hyperintense,
hemorrhagic or proteinaceous cystic
components are also seen. ELSTs show
hyperintensity on T2-weighted MR im-
ages. Vascular flow void zones can be
seen in large tumors. They show dense
homogenous or heterogenous contrast
enhancement. In angiography exami-
nations, they are usually seen as vas-
cular tumors supplied by branches of
the external carotid artery (1-3). No
contrast enhancement was seen in our
case. The hyperintense components
observed on non-enhanced T1-weight-
ed series were thought to originate
from proteinaceous or hemorrhagic
cystic components, cholesterol clefts,
or their coexistence since they made
up a big part of the lesion (1, 8, 9). The
high colloid content observed in the
pathology examination explains the
hyperintensity on T1l-weighted imag-
es. In a study by Cakirer et al., lesions
that show spontaneous T1 hyperinten-
sity were grouped in seven categories
and lesions with high protein content
were also included (10). However, it
should also be considered that contrast
enhanced studies were not performed
in all defined cases (9). Moreover, the
mass in our case showed nearly total
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hyperintensity on T1-weighted images
and there was no definite contrast-en-
hanced component.

In the differential diagnosis of ELST,
other tumors of this region like jugu-
lar paragangliomas, choroid plexus
papillomas, metastatic tumors, men-
ingiomas and acoustic neurinomas
can be considered (11). Meningiomas
and neurinomas show dense contrast
enhancement, but T1 hyperintensity
is not usually seen and they do not
usually have destructive properties.
The internal acoustic canal extension
of neurinomas and dural tail sign of
meningiomas help in the differential
diagnosis. Among metastatic tumors,
thyroid papillary adenocarcinomas
and renal cell carcinomas show his-
topathological similarity. Differential
diagnosis can be made by immuno-
histochemical methods (12). These tu-
mors display a more destructive course
and they are not seen as hyperintense
on T1-weighted MR images. Although
ELSTs are locally aggressive tumors,
they are not histologically malignant.
For other tumors, differential diagno-
sis can be made by signal intensity
properties on T1-weighted series and
by their location. Glomus jugular tu-
mors usually lead to erosion around
the jugular bulb. Cholesterol granu-
lomas in the petrous apex are totally
hyperintense and their locations are
different. Jugular foramen neurino-
mas are by definition situated within

the jugular foramen and they do not
affect retrolabyrinthine segments of
the temporal bone (2, 9, 11).

In the past, ELSTs were thought to
originate from the middle ear. ELSTs
should be differentiated from benign
adenomas because these two entities
have different treatments and prog-
noses. ELSTs usually invade surround-
ing structures, and therefore radical
resection is the treatment method of
choice, though complete resection is
not possible in most cases (13).

In conclusion, ELSTs belong to the
group of rare posterior fossa tumors
seen especially in von Hippel-Lindau
disease patients, and such localization
should be carefully evaluated. In the
radiological diagnosis, destruction of
the petrous bone on CT, typical hyper-
intensity on T1-weighted MR images,
and tumor location are important clues
for diagnosis. Von Hippel-Lindau dis-
ease patients presenting with hearing
loss should have a radiological exami-
nation focused on the endolymphatic
sac. Likewise, cases with the diagnosis
of ELST should be evaluated for von
Hippel-Lindau disease.
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