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Summary: We report a case of spinal intradural schwan-
noma presenting with intracranial subarachnoid hemor-
rhage. Cerebral angiography studies were negative, but MR
imaging of the spine revealed a large hemorrhagic tumor in
the thoraco-lumbar junction. The tumor was misdiagnosed
as ependymoma of the conus medullaris. This case illustrates
the importance of a high index of suspicion for spinal disease
in angiographically-negative subarachnoid hemorrhage and
pitfalls in MR diagnosis of thoraco-lumbar tumors.

Patients with spinal abnormalities infrequently
present with intracranial subarachnoid hemorrhage
(SAH), accounting for less than 1% of all patients
with SAH. The more common causes include spinal
trauma, arteriovenous malformations, and saccular
aneurysms of spinal arteries (1, 2). On occasion, spi-
nal cord tumors, either primary or metastatic, may
cause cranial SAH, with ependymoma of the conus
medullaris accounting for most of these cases (1, 3).
Spinal nerve sheath tumors such as schwannomas
only rarely cause SAH, especially in the absence of
spinal cord or nerve root symptoms. We report a case
of thoraco-lumbar schwannoma presenting clinically
with intracranial SAH and illustrate the diagnostic dif-
ficulties for the neuroradiologist and neurosurgeon.

Case Report
A 56-year-old man presented with fever, neck pain, and

altered mental status. Except for nuchal rigidity, physical ex-
amination was normal. CT of the head revealed hyperattenu-
ation in the cortical sulci bilaterally consistent with acute SAH
(Fig 1). There was no other intracranial abnormality. A lumbar
puncture yielded bloody and xanthochromic CSF. Cerebral
angiography was performed on two occasions, 1 and 12 days
after admission, but was negative for aneurysm, vascular mal-
formations, or tumor on both occasions. No vasospasm was
detected. On direct systemic review of spinal symptoms, the
patient gave a history of vague generalized backache for many
years, without precipitating or aggravating events. He also had
mild symptoms of hesitancy and poor stream of urine. Spinal
neurologic examination, however, was again normal, and digi-
tal rectal examination revealed a moderately enlarged prostate

gland. An MR examination of the whole spine was performed.
A 5 � 2 � 2-cm mass at the conus medullaris was found
extending from T11 to L1 vertebral levels (Fig 2). It was
centrally located and was indistinguishable from the conus
medullaris (Fig 2D). The lesion showed heterogeneous signal
intensity and susceptibility effect on gradient-recalled echo
images, consistent with blood degradation products. There was
thick, irregular rim enhancement after intravenous contrast,
medium administration (Fig 2C). Immediately caudal to the
mass, there were two separate abnormal focal collections of
increased signal intensity on T1- and T2-weighted images com-
pared with the spinal cord and nerve roots. These were located
intradurally, both anterior and posterior to the cauda equina,
and clearly separated form the hyperintense CSF and the epi-
dural fat (Fig 3), consistent with subdural hematoma (SDH)
(4). A diagnosis of conus ependymoma causing SAH and SDH
was made and the patient proceeded to surgery.

A grayish white, intradural-extramedullary tumor was found
at surgery, with intrathecal blood clot surrounding its lower
end. Gross pathology showed a poorly circumscribed mass with
whitish capsular tissue. Cut section showed tanned tissue with
focal firm whitish areas. On histopathology, the tumor was
found to be composed of spindle cells arranged in vaguely
alternating cellular and loosely textured areas (Antoni A and B,
respectively) with the former predominating. The cellular areas
revealed fascicles and whorls of spindle cells with nuclear
palisades and tight aggregates of Verocay bodies. Hyalinized
vessels, perivascular siderophage deposition, and ectatic blood
vessels were also seen. There was mild to moderate cellular ple-
omorphism, but no features of malignant transformation. The
final diagnosis was schwannoma with degenerative changes.

Discussion
Spinal causes of SAH are rare, representing 1.5%

of all cases of SAH (5). Halpern et al (6) reported
0.6% of their cases of SAH to have spinal origin,
whereas Sahs et al (7) reported an even lower inci-
dence, 0.05%. SAH from spinal tumors tends to occur
in younger patients between the 2nd and 4th decades
of life (8, 9, 10). The clinical presentation depends on
the amount of bleeding, with massive hemorrhage
resulting in sudden, rapidly evolving classic symptoms
of back pain with or without neurologic deficit (3).
Michon (11) in 1928 gave the first description of
spinal SAH, which he likened to being stabbed in the
spine (le coup de poignard rachidien). In the absence
of pain, predominant motor and spinchteric deficits
have been reported (12).

The more common causes of spinal SAH include
trauma and vascular malformations (1, 2, 9, 13).
Among the spinal tumors, conus ependymoma ac-
counts for most of the cases of SAH (1, 3). Nerve
sheath tumors may also cause SAH, but it is exceed-
ingly rare for these intradural lesions to come to
clinical attention with only intracranial SAH without
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spinal symptoms. In our literature review, we identi-
fied 20 reports of spinal nerve sheath tumors that
caused SAH, of which only seven cases (28%) pre-
sented exclusively with intracranial symptoms like our
patient (6, 8–10, 13, 14–27) (Table).

Schwannomas are well-circumscribed intradural or
extradural or combined intraextradural tumors located
on peripheral nerves or spinal nerve roots (28). Hem-
orrhage is unusual in this tumor, and various theories,
including tumor location and histologic features, have
been proposed to explain this phenomenon (8, 22, 25,
29). According to the vascular theory, ectatic and hya-
linized vessels of the tumor may undergo spontaneous
thrombosis, followed by distal tumor necrosis and hem-
orrhage (25). The mechanical theory (8, 13, 22, 25), on
the other hand, suggests that hemorrhage into subarach-
noid space occurs when there is trauma at the interface
between the tumor and the normal neural tissue, par-
ticularly at the conus medullaris and the cauda equina
(13, 25). This may be due to the differences in inertia
between the tumor of the spinal cord and the cauda
equina, resulting in abnormal movement at their inter-
face. Traction on vascular attachments to nerve roots
may also occur, leading to disruption of the blood ves-
sels on the surface of the tumor (30). Such tractional
forces occur most commonly in areas of high mobility,
and this probably explains why the onset of symptoms in
50% of cases is related to exertion (25, 27). Other causes
of hemorrhage due to central ischemic necrosis associ-
ated with tumor growth (28, 29) or malignant transfor-
mation and neovascularization can further increase the
susceptibility of such tumors to hemorrhage by acceler-
ating the process mentioned above, especially within
large schwannomas (20).

In our case, there was no clear history of exertion
or pathologic evidence of malignant transformation.
We believe that the degenerative changes, along with
the mechanical stress at the conus, caused rupture of
the fragile, ectatic tumor vessels and subsequent dis-
section of the blood into the subarachnoid space. This
probably led to the loss of the typical plane of demar-
cation that separates the tumor from the normal co-

nus medullaris at MR imaging, giving rise to misdi-
agnosis of a conus ependymoma. Even without tumor
hemorrhage, ependymomas of the conus medullaris
and cauda equina and schwannomas may be indistin-
guishable by imaging features alone (31). Although
ependymomas tend to have more cystic and hemor-
rhagic changes and are more commonly associated
with SAH (30, 31), these findings were not helpful in
our case. In retrospect, the presence of spinal SDH
immediately caudal to the tumor is interesting and
may have been helpful in differential diagnosis (4).
Nontraumatic spinal SDH is rare and may rarely be
related to spinal tumors. In our literature review,
schwannomas (32, 33, 34), as well as an ependymoma
(35), have been described. In hindsight, it should have
been possible to suggest nerve sheath tumor as a
strong differential diagnosis.

Our patient presented a diagnostic challenge in
clinical presentation of SAH without spinal symp-
toms. Conventional cerebral angiography is the
method of choice to diagnose arterial aneurysm, the
most common cause of SAH. Intracranial and sys-
temic causes of SAH with negative cerebral angio-
graphic findings include microaneurysms of perforat-
ing vessels, thrombosed or obliterated aneurysms,
cryptic arteriovenous malformations, cranial tumors,
trauma, blood dyscrasias, and infection (14, 31, 36).
Although the number of aneurysms detected at re-
peat angiography is low (37, 38), at our institution all
patients with an initial negative angiogram undergo a
second study 1–2 weeks later. If the second angio-
graphic study is also negative, and other abnormali-
ties are excluded, the patient is followed up clinically
without further investigation because patients with
negative angiograms are known to have a better prog-
nosis compared with those with ruptured aneurysms
(39). Although a few authors have recommended MR
imaging of the spine in patients with negative angio-
grams (8, 14), this is not the routine practice at our
institution in patients without spinal signs or symp-
toms. In our patient, the vague symptom of backache
without localizing neurologic deficits was only forth-

FIG 1. SAH. Unenhanced axial CT sec-
tion of the brain (A) showing hyperat-
tenuated cortical sulci (arrow) and (B)
fourth ventricle (arrow) consistent with
acute subarachnoid hemorrhage.
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FIG 2. Thoraco-lumbar spinal tumor. Sagittal T2- (A) and T1-weighted images (B)
show a large mass at the conus medullaris with heterogeneous signal intensity
(arrows). The two hyperintense SHDs may be seen located caudal to the mass
(arrowheads).

After intravenous contrast material injection (C and D), there is heterogeneous
enhancement of the mass.
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coming on direct questioning and was not deemed
significant by the patient himself. We believe this case
demonstrates the importance of a thorough systemic
review and a high index of clinical suspicion for spinal
disease.
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