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ABSTRACT

Spontaneous intratumoral hemorrhage associated with a meningioma is an
extremely rare event and has a very high rate of morbidity and mortality. We report a
patient with a history of subtotal resection of a petroclival meningioma followed by gamma
knife radiosurgery who presented with sudden neurological deterioration following intra-
tumoral hemorrhage after 4 asymptomatic years. The patient underwent early resection of
this atypical meningioma and evacuation of hematoma via a retrosigmoid transpetrosal
approach and had rapid neurological improvement.
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OBJECTIVE AND IMPORTANCE
Meningiomas are the most common nonglial intracra-
nial tumor with an incidence of 2.3 to 5.5 per 100,000
people,1,2 accounting for 20 to 30% of all primary adult
brain tumor diagnoses.3–5 They are benign, slow-grow-
ing, and highly vascular tumors. Approximately 20% of
intracranial meningiomas reside at the skull base.6,7

Spontaneous intracranial hemorrhage occurs in
3.9% of all brain tumors, mostly metastatic tumors or
malignant gliomas.8 Intratumoral hemorrhage associ-
ated with a meningioma is a much rarer event, occurring
in 1.3 to 2.4% of those lesions.9–12 Most reported intra-
cranial hemorrhages associated with meningiomas are
found in the subarachnoid and subdural spaces.11–26

Tumoral bleeding is associated with higher morbidity
and mortality rates. Mortality rates of hemorrhagic
meningiomas have been found to be 21.1% overall and
9.5% in surgically treated patients.27

We report the case of a 62-year-old woman who
presented with sudden neurological deterioration secon-

dary to an intratumoral hemorrhage associated with a
petroclival atypical meningioma.

CLINICAL PRESENTATION
A 62-year-old woman with a history of a subtotal
resection of a left petroclival meningioma in January
2003 (Fig. 1) and gamma knife radiosurgery in 2004
presented in December 2008 after a 4-year asympto-
matic interval with a sudden headache, neuropathies of
ipsilateral cranial nerves V to XI, and quadriparesis. She
reported no recent trauma nor was she taking antico-
agulants. The patient was evaluated at another local
emergency department where computed tomography
and magnetic resonance (MR) imaging scanning dem-
onstrated a large intratumoral hemorrhage and subar-
achnoid hemorrhage (Figs. 2 and 3). The patient was
monitored in their intensive care unit, and then trans-
ferred to our institution for further evaluation and treat-
ment.
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Upon transfer, the patient did have some initial
improvement in her seventh nerve palsy; however, her
other deficits persisted, continuing to have deficits in gait
and coordination, quadriparesis, and neuropathies of
ipsilateral cranial nerves V to XI. Given the fact that

the patient’s neurological deficits had reached a plateau,
surgical removal of the hematoma and debulking of the
tumor was planned.

In our institution, preoperative MR angiography
(Fig. 2C) failed to demonstrate any vascular abnormal-
ities, which was later confirmed by formal four vessel
cerebral angiography.

INTERVENTION
The patient’s original operation in 2003 was performed
at our institution. Surgery was aborted prior to achieving
total resection due to the very vascular nature of the
tumor and intraoperative loss of somatosensory-evoked
potentials and brainstem auditory–evoked responses.
Postoperatively, the patient awoke without any deficits.

The patient underwent a retrosigmoid transpe-
trosal craniotomy to again enter this highly vascular
tumor and evacuate the hematoma (Fig. 4). Tumor
resection was performed to near total removal, leaving
only a portion of tumor capsule adherent to cranial nerve
VI, the pons, and the basilar artery. Postoperative MR
imaging confirmed near total resection, demonstrating
mild residual enhancement along the posterior clivus and
medial left petrous apex (Fig. 5).

Pathology revealed an atypical meningioma with
progesterone receptor positivity and an elevated MIB of
14%.

Postoperatively, the patient noted immediate im-
provement in her quadriparesis and coordination. She
progressed in inpatient rehabilitation to independent
ambulation, with resolution of her cranial neuropathies
with the exception of a left partial cranial nerve VI palsy
at 6 months follow-up.

Figure 1 T1-weighted postcontrast MR imaging done

3 months prior to intratumoral hemorrhage demonstrates a

grossly stable homogeneously enhancing extra-axial mass

arising along the left aspect of the clivus extending into the

left cerebellopontine angle cistern.

Figure 2 Postintratumoral hemorrhage computed tomography scans demonstrate a hyperdense extra-axial collection that

has increased in size with hyperdensity extending into the adjacent cisterns suggesting subarachnoid hemorrhage (A). The

mass effect on the brainstem and fourth ventricle were also more pronounced (B).
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DISCUSSION
Intratumoral hemorrhage associated with a meningioma
is a rare event. Intratumoral hemorrhage of a skull base
meningioma is even more infrequent. In a review of 47
literature-derived cases of intracranial/intratumoral
hemorrhages associated with meningiomas, 13% of
those patients had their lesion located at the skull
base.27 Due to the rarity of these events, the clinicopa-
thological features of tumor bleeding propensity are
poorly defined. In our above case, risk factors for intra-
tumoral hemorrhage possibly include a history of radio-
surgery and atypical tumor histopathology.

The relationship, however, between intratumoral
hemorrhage and stereotactic radiosurgery is controver-
sial and studies are limited. Kwon et al28 reported a

Figure 3 T1-weighted postcontrast magnetic resonance images demonstrate an area of relatively decreased enhancement

centrally within the lesion with increased overall diameter, which may reflect central necrosis and associated hemorrhage

within the tumor (A). Adjacent to the mass there is restricted diffusion in the left cerebellar peduncle compatible with cytotoxic

edema (B). The mass effect on the pons, left cerebellar peduncle, and fourth ventricle was mildly increased secondary to tumor

swelling. MR angiogram demonstrated a dominant left vertebral artery and patent basilar artery adjacent to the tumor without

apparent vascular malformations (C).

Figure 4 Intraoperative photograph demonstrates a very

vascular meningioma found in the cerebellopontine angle

after dissecting down toward the foramen magnum via a

retrosigmoid transpetrosal approach.
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10-year period in which 173 meningiomas were treated
with gamma knife stereotactic radiosurgery. Intratu-
moral bleeding was observed in four cases (2.3%) during
a follow-up period of 1 to 8 years. The authors concluded
that the rate of intratumoral hemorrhage was not sig-
nificantly higher than that reported to occur spontane-
ously (2.3% versus 1.3 to 2.4%, respectively), suggesting
that gamma knife surgery is not a significant factor in the
development of intratumoral bleeding.

Bošnjak et al27 reviewed 145 literature-derived
cases, noting several factors that may increase the risk of
intracranial hemorrhage of a meningioma, particularly
age, location, and histopathologic type. Their study
suggested that patients with meningiomas who were
older than 70 or younger than 30 years of age had a
twofold higher bleeding propensity. This review recon-
firmed an increased tendency for bleeding in intraven-
tricular meningiomas,26 and suggested a threefold
increased propensity for spontaneous bleeding found
on the convexity. In terms of histopathology, there was
an increased bleeding tendency for fibrous, malignant,
and angioblastic meningiomas.

Other suggested factors that may increase the
propensity of meningiomas to bleed include the use of
anticoagulant medications, hypertension, and traumatic
brain injury.27 Presence of microcysts, intratumoral ne-
crosis, and a high proliferation rate may also predispose
lesions to hemorrhage.12,29 However, the great majority
of meningiomas manifesting hemorrhage are benign
variants.11

Mechanisms responsible for bleeding into a
benign tumor are unknown; although, several hypoth-

eses have been proposed. First, highly vascular menin-
giomas may possess abnormal tangles of vessels. As the
tumor grows, stretching of the vessels leads to weak-
ening of the vascular walls and rupture of the abnormal
vascular networks.26 This hypothesis is based on cer-
tain histopathological findings, such as weak, thin-
walled vessels and direct peritumoral vascular erosion
by tumor.19–21,26,30,31 However, not every case reports
such abnormal vessel changes. Second, the cerebral
edema and venous obstruction commonly found with
meningiomas may cause tumor infarction which may
cause a direct breakdown of tumor vessels and subse-
quent hemorrhage.18,26,30 Third, Askenasy et al sug-
gested that enlarged feeding arteries become tortuous
and less resistant to blood pressure changes, increasing
the susceptibility to rupture under stress.19,32 Other
proposed mechanisms of spontaneous hemorrhage in-
clude intratumoral coagulopathy, seizure, and malig-
nant transformation.18,19

CONCLUSION
Although rare, major intratumoral hemorrhage in a skull
base meningioma is a life-threatening event of which
clinicians need to be aware as a possible risk during
surveillance of these lesions. This case illustrates how
early hematoma evacuation and tumor resection can lead
to rapid neurological improvement in the patient. Due to
the rarity of this condition, clinicopathological features
and mechanisms for hemorrhage are unclear. However,
other etiologies for hemorrhage should be excluded prior
to surgical exploration.

Figure 5 Postoperative T1-weighted postcontrast MR image demonstrates near-total resection with residual enhancement

along the posterior clivus and medial left petrous apex in the region of surgery, reflecting a small amount of residual tumor and/

or postsurgical dural enhancement (A). There is decreased mass effect on the brainstem (B).
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