ONCOLOGY LETTERS 8: 183-186, 2014

Large capillary hemangioma of the temporal bone
with a dural tail sign: A case report
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Abstract. The present study reports a rare case of large
capillary hemangioma of the temporal bone with a dural tail
sign. A 57-year-old female presented with pulsatile tinnitus
and episodic vertigo associated with a ten-year history of an
intermittent faint headache. Magnetic resonance imaging
revealed a mass in the right petrous bone, which was
hypointense on T1-weighted images and heterogeneously
hyperintense on T2-weighted images, and showed a dural tail
sign following gadolinium administration. Pre-operatively,
this tumor was believed to be a meningioma. During surgery,
the vascular tumor was removed by a modified pterional
approach. A histopathological examination indicated that the
tumor was a capillary hemangioma. Although intraosseous
capillary hemangiomas are rare, they most frequently affect
the temporal bone. Hemangiomas of the temporal bone may
mimic other more common basal tumors. The diagnosis is
most often made during surgical resection. The dural tail
sign is not specific for meningioma, as it also occurs in other
intracranial or extracranial tumors. The treatment of intra-
temporal hemangiomas is complete surgical excision, with
radiotherapy used for unresectable lesions. To the best of our
knowledge, the present study is the fourth case of intraos-
seous intracranial capillary hemangioma, but the largest
intratemporal hemangioma to be reported in the literature
to date.
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Introduction

Intracranial capillary hemangiomas (ICHs) are rare benign
vascular tumors that may occur at birth or in early infancy (1,2).
Primary hemangiomas of the skull are also rare, accounting
for 0.2% of all benign tumors of the skull and 0.7% of all
osseous neoplasms (3). A total of three intraosseous ICH cases
have been published in the English literature to date (4-6). The
frontal and parietal bones have been reported to be the most
common sites of involvement in the skull, while temporal bone
involvement is extremely rare (7). Facial paralysis and hemi-
facial spasms are common presentations for intratemporal
hemangiomas, however, auditory and vestibular dysfunction
may also result from these lesions (8). Intratemporal heman-
giomas mimic other more common skull base lesions, which
makes them difficult to diagnose pre-operatively (9). The
current study presents a case of a large capillary hemangioma
of the temporal bone with a dural tail sign. This case was
believed to be a meningioma pre-operatively due to a dural
tail sign and the lack of classical symptoms. Patient provided
written informed consent.

Case report

A 57-year-old female presented with pulsatile tinnitus and
episodic vertigo associated with a ten-year history of intermit-
tent faint headaches. There was no history of facial twitching or
weakness. There was no evidence of facial nerve dysfunction
upon physical examination. Pure tone audiometry revealed a
hearing level of 28 dB on average in the right ear and a normal
hearing level on the left. There was no history of trauma or
neurological disturbances. Gadolinium-enhanced magnetic
resonance imaging showed a mass measuring 42x36x35 mm in
the right petrous bone, which was hypointense on T1-weighted
images and heterogeneously hyperintense on T2-weighted
images. Additionally, a dural tail sign was shown following
gadopentetate dimeglumine administration (Fig. 1).

Surgery was performed using a modified pterional
approach. Abnormal vascular soft tissue was identified in the
skull base, with skull invasion and involvement of the dura.
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Figure 1. Magnetic resonance imaging prior to surgery. (A) Axial T1-weighted MRI revealing a hypointense lesion in the right petrous bone. (B) Axial
T2-weighted magnetic resonance imaging showing the lesion to be hyperintense. (C) Axial and (D) coronal gadolinium-enhanced T1-weighted magnetic
resonance imaging showing a heterogeneously enhanced lesion, with a dural tail sign (arrows).
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Figure 2. Microscopic and immunohistochemical findings of the tumor. (A) Photomicrographs of the extraosseous fraction of the lesion showing numerous
vascular channels and spaces (hematoxylin and eosin; original magnification, x200) (B) Intraosseous fraction showing multiple tiny fragments of trabecular
bone and irregularly-shaped marrow spaces being replaced by thin-walled capillary hemangioma (hematoxylin and eosin; original magnification, x200).
Immunohistochemical analysis showing that the tumor was positive for (C) cluster of differentiation 31 and (D) vimentin, but negative for (E) epithelial

membrane antigen (original magnification, x200).

The invaded temporal bone had cavernous blood-filled spaces
within the bony trabeculae. The adjacent dura mater was
involved with thickening, but remained intact. The tumor did
not affect the bony walls of the horizontal semicircular canal

and the facial nerve canal. The patient's post-operative course
was uneventful, and the tinnitus and vertigo disappeared
completely in the ensuing weeks. The symptoms did not recur,
even after one year of follow-up examinations.
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The histological examination revealed aggregates of
primarily capillary-sized microvessels in a vaguely lobular
arrangement, with diffusely fibrosed intrabecular spaces
containing numerous proliferated, partially small and dilated,
thin-walled blood vessels. Factor VIII, vimentin and cluster
of differentiation 31 was detected in the blood vessel walls by
immunohistochemistry, while epithelial membrane antigen
was not (Fig. 2). These findings were consistent with an
intraosseous capillary hemangioma.

Discussion

Intraosseous hemangioma most commonly affects the verte-
bral column or skull (3,10), but rarely involves the temporal
bone. To the best of our knowledge, the present study is the
fourth case of intraosseous ICH to date. The majority of
the intratemporal vascular tumors reported in the literature
have been small (11-13), although Fierek et al (7) reported
the case of a large 32-mm intratemporal hemangioma. In
the present study, the tumor size was larger than any other
intratemporal hemangiomas described in the previously
published literature.

Histopathology classifies intraosseous hemangiomas
into the venous, cavernous and capillary types (14,15).
Capillary-type hemangiomas are composed of densely
packed loops of fine vessels. Certain studies have described a
mixed variety of osseous hemangiomas that contain elements
of each of the capillary and cavernous types (16,17). The
majority of intraosseous hemangiomas arising from the skull
base are cavernous, and only few are capillary (16). Notably,
subsequent to reviewing the English-language literature,
it may be observed that, although intraosseous capillary
hemangiomas are rare, they most frequently affect the skull
base (6,7,10,11,18,19), in particular the geniculate ganglion and
the fundus of the internal auditory canal, possibly due to the
rich vascular network existing around the geniculate fossa and
Scarpa's ganglion (7,16).

Intraosseous hemangiomas are benign tumors that are
slow growing and mostly asymptomatic (15). Hemangiomas
can cause a variety of symptoms depending on their location
and size (14). The characteristic features of intratemporal
hemangiomas at the two most frequent sites of occurrence, the
geniculate ganglion and the internal auditory canal, include
facial nerve paralysis, hemifacial spasms and auditory or
vestibular symptoms (10,20,21). Vascular tumors arising in the
area of the geniculate ganglion most commonly cause facial
paralysis (8). The tumors involving the cochlear otic capsule
may cause pulsatile tinnitus or hearing loss (21,22). In the
present case, angiomatous erosion of the cochlea or vestibular
apparatus was not found, and the symptoms disappeared
gradually in the weeks following the surgery; the vertigo
and pulsatile tinnitus may have therefore been a result of the
compression of these structures.

In the present study, although the hemangioma intruded
into the brain tissue, the adjacent dural mater remained intact,
revealing no tumorous invasion of the nerve sheath. This is
consistent with other previous studies on hemangioma and
indicates a compression neuropathy rather than direct inva-
sion (9,18). More commonly however, hemangiomas produce
an intense perineural reaction that precludes the establishment
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of an oncologically sound cleavage plane between the tumor
and the affected nerve (16).

Hemangiomas of the temporal bone may mimic other more
common cranial base tumors, including acoustic tumors, facial
neuromas, meningiomas, cholesteatomas, glomus tumors and
metastatic tumors (9,16,23,24). The pre-operative diagnosis
of ICH is challenging, and angiography may raise the possi-
bility of a diagnosis (25). In the present study, pre-operatively,
meningioma was considered to be the most likely diagnosis,
as the lesion showed strong enhancement following gadopen-
tetate dimeglumine administration and had a dural tail sign.
However, a dural tail may also be present in association with
other intraaxial and extraaxial lesions. Although this sign
was highly indicative, it was not specific for the diagnosis of
meningioma (26). Direct tumor invasion or reactive meningeal
changes may cause the dural tail sign, and it is present in
neoplastic and non-neoplastic lesions (27,28). Politi et al (27),
also described a patient with hemangioma of the frontal bone
with a dural tail sign. The case was similar to that of the present
patient as the hemangioma was large and the dura mater
remained intact. The dural tail may be therefore be attributed
to the proliferation of the connective tissue, hypervascularity
or vascular dilatation within the dura adjacent to the cranial
masses.

The treatment of ICH remains empirical (25). The majority
of capillary hemangiomas exhibit a self-limited course and
spontaneously regress (1,2,29). However, surgery remains an
option for symptomatic ICH, and total resection should be
the goal (1). As a complete resection is extremely difficult for
hemangiomas of the skull base, a successful excision requires
the appropriate surgical approach and technique (16). The
preferred modality of treating intratemporal hemangiomas
is complete surgical excision, with radiotherapy reserved
for unresectable lesions (1,9). Capillary hemangiomas are
associated with a high recurrence rate of 43.5% following
incomplete resection (1,21). However, in the present patient, a
repeat computed tomography scan two years after the surgery
revealed no recurrence.

In conclusion, the present study reports the fourth case of
intraosseous ICH, but the largest intratemporal hemangioma
thus far. ICH may be considered as a likely diagnosis when the
tumor involves the skull with a dural tail sign.
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