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Subarachnoid hemorrhage due to intradural cerebral aneurysm and simultaneous
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BACKGROUND Spontaneous spinal subdural hematomas (SSDHs) are unusual. Among their probable etiologies, an association with ruptured brain
aneurysms has been described in an extraordinary way. The underlying pathophysiological mechanism is not conclusively described in the literature.
OBSERVATIONS The authors reported an exceptional case of a 59-year-old woman admitted for a condition that included sudden headache, stiff
neck, and vomiting associated with pain in the left ﬂank area that radiated to the leg. Computed tomography (CT) of the brain evidenced acute
subarachnoid hemorrhage distributed in the bilateral posterior parieto-occipital fossa and occipital horns of the ventricles. CT angiography detected a
dissecting aneurysm in the left vertebral artery (V4) that was treated urgently via the endovascular route. In the next hours, the patient’s symptoms
worsened, with paraplegia of the lower extremities. Magnetic resonance imaging showed SSDH at T4–6 and extensive associated myelopathy.
LESSONS The origin of the spinal hematoma may be the rupture of the aneurysm of the V4 segment in the dura mater of the foramen magnum and
subsequent rostrocaudal migration of the hemorrhage to the spinal subdural space, enhanced by an intracranial pressure increase. This hypothesis is
discussed, as is a brief literature review.
https://thejns.org/doi/abs/10.3171/CASE21123
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Intraspinal hematomas are uncommon. They fall into three categories: intramedullary, subdural, and extradural. The most uncommon are hematomas located in the spinal subdural space, which
account for less than 5% of the total.1 According to their etiology,
spinal subdural hematomas (SSDHs) can be classiﬁed as traumatic,
secondary, or idiopathic. The secondary ones have a variety of
causes, such as vasculitis, coagulation disorders, anticoagulants,
lumbar punctures, surgeries, vascular malformations, and tumors.2
We report an exceptional clinical case in which the presence of an
SSDH is associated with intracranial vertebral artery aneurysm rupture and discuss its probable relationship.

Illustrative Case
A 59-year-old female patient with hypertension and dyslipidemia
presented to the emergency department with headache and vomiting

that had started 3 days earlier. On the day of admission, the patient
reported severe left dorsal pain of metameric distribution. On initial
examination, she had high blood pressure levels (175/99 mm Hg),
stiff neck, and left Babinski’s sign.
Baseline computed tomography (CT) of the brain evidenced subarachnoid hemorrhage (SAH) of infratentorial predominance, bilateral parieto-occipital sulci, and slight hemoventricle. In addition, it was
associated with a mega cisterna magna as a variant of normality
(Fig. 1). Her Hunt and Hess scale score was 1 and the modiﬁed
Fisher scale score was 2. Intracranial and supraaortic trunk CT angiography demonstrated the presence of a dissecting aneurysm in
the left vertebral artery (V4), which was conﬁrmed on angiography
(Fig. 2) and was treated urgently via endovascular embolization
with two coils. During the procedure, the origin of the posterior inferior cerebellar artery was preserved, and no incidents or contrast
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FIG. 3. Spinal MRI. Sagittal (A) and axial (B) sections. A subdural hematoma (asterisks) that caused signiﬁcant displacement of the spinal
cord and hyperintense spinal area at T3–6 levels is shown. Continuity
of the hematoma is seen several levels above and below the hematoma (white arrows).

FIG. 1. CT of the brain. Axial section. Diffuse SAH of right infratentorial
predominance is visible.

extravasation was recorded. No anticoagulation drugs were administered during the procedure or the postoperative period.
The patient was extubated in the ward and admitted to the intensive care unit, where rapidly progressive ﬂaccid paraparesis of the
lower extremities was established at 12 hours. It progressed to
complete paraplegia, associated with the sensory level at T6, anesthesia in the lower extremities, global sphincter incontinence, atony

of the anal sphincter, and abolition of abdominal-cutaneous reﬂexes.
No lumbar puncture or any other type of dural puncture was performed during this period. Because acute spinal cord syndrome
was suspected, spinal magnetic resonance imaging (MRI) was requested. It showed SSDH from the cervical level to T6, with extensive myelopathy (Fig. 3). The patient underwent emergency surgery
in which we performed a laminectomy and drained the hematoma.
Complete spinal cord arteriography performed 7 days later did not
show other vascular lesions. Extensive laboratory tests were performed to rule out other described causes of SSDH, such as collagen diseases or coagulation disorders.
The patient, who had experienced sudden-onset back pain since
the start of the condition and had Babinski’s sign on examination,
was likely to have concomitant or sequential SAH and SSDH. However, treatment of the brain aneurysm was prioritized and the spinal
injury went unnoticed in the ﬁrst hours. The patient was subsequently admitted to a center that specialized in spinal injuries, and
her condition improved progressively. After 12 months of rehabilitation therapy, she could walk with aid, and the sensitivity of her lower extremities and sphincter disorder had improved remarkably
(modiﬁed Rankin scale score of 3). New complete brain arteriography was then performed, which evidenced stability of the embolized
aneurysm (Fig. 4) with no other associated vascular lesions. Finally,
the rupture of the V4 aneurysmal lesion was considered to be responsible for the brain SAH and the SSDH.

Discussion

FIG. 2. Brain arteriography before treatment. Work projection. A 4.5mm dissecting aneurysm of the left vertebral artery gives origin to the
right posterior inferior cerebellar artery.

Spinal hematomas are an uncommon condition and require early
diagnosis to prevent a spinal cord compression syndrome that causes
irreversible injuries. The most common form of spontaneous intraspinal hemorrhage occurs in the extradural space, whereas SSDH is
much rarer because, unlike the intracranial space, the spinal subdural
space is completely avascular.3 A hemorrhage can expand from the
subarachnoid space to the subdural space as a result of rupture of
the subarachnoid membrane, which takes place in approximately
0.5% to 7.9% of cases.4 Several mechanisms have been proposed to
explain the occurrence of this event after rupture of an aneurysm:5 adhesion of the aneurysm to arachnoid granulations, which causes
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possibility that the hematoma migrated by expanding from the intracranial compartment instead of being the result of a local effect
caused by an increase in intraabdominal or intrathoracic pressure.
The presence of a mega cisterna magna could also enhance the passage of a higher amount of blood.

Lessons
Intradural aneurysms can occasionally cause hemorrhages to
open to the subdural space, generally due to rupture of the arachnoid membrane and direct invasion. There is anatomical continuity
between the brain and spinal subdural spaces,9 so SAH can occur
together with an SSDH. We report on an exceptional case in which
the most probable mechanism is hemorrhage due to the vertebral
aneurysm that reached the subdural space and subsequent rostrocaudal migration, enhanced by the intracranial pressure increase.
The presence of symptoms or signs of spinal involvement, together
with intracranial SAH, must raise this diagnostic suspicion.
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FIG. 4. Control arteriography of the brain at 12 months. Work projection. Coil embolization of vertebral aneurysm shows minimum residual
neck and complete patency of the right posterior inferior cerebellar
artery.

lacerations in it due to repeated microbleeding and allows blood to enter the subdural space, and a tear of the pia-arachnoid due to a pressure increase, with blood extravasation to the subdural space.
Expansion of the hemorrhage to the spinal subdural space is extremely rare, and its physiopathogenesis has not been completely
elucidated because only a few cases have been described in the literature. One of the mechanisms involved is a sudden increase in
intraspinal vessel pressure due to an increase in intraabdominal or
intrathoracic pressure, which causes rupture of the venous structures that cross the spinal subarachnoid space, resulting in leakage
into the subdural space.6 A series describing four cases of SSDH
associated with brain aneurysm surgery has been reported. It argues that this relationship can be due to overdrainage of cerebrospinal ﬂuid during the procedure and caudal migration for severity
of the blood collections.7

Observations
Authors have described approximately 10 cases of concomitant
SAH and SSDH8 that can occur with no vascular malformation9–11
in the context of brain aneurysm rupture and other vascular diseases.8,12–14 In the case of supratentorial aneurysms, the theory
proposed by Yamaguchi et al.13 consists of an infratentorial projection of the hemorrhage, with dissection of the subdural space under
the tentorium and migration due to gravity to the spinal canal. The
SAHs caused by dissecting lesions of the vertebral arteries14–16
could promote direct invasion of the hemorrhage to the dura mater
located in the craniocervical transition.
Similar to other cases described in the literature,17 from the onset
of the clinical onset our patient had symptoms consistent with spinal
involvement. In fact, MRI showed the trajectory of the blood collection
from the cervical area to the dorsal area, which supports the
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