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Introduction

Acute subdural hematoma (ASH) is most frequently a con-
sequence of traumatic brain injury (TBI). Although the most
common presentation of a ruptured aneurysm is subarach-
noid hemorrhage (SAH) during a hypertensive episode, in
rare circumstances, the aneurysm may cause atraumatic ASH.
When an aneurysm causes ASH, it is frequently associated
with intracerebral hematoma (ICH) and/or SAH which helps
clinicians differentiate it from ASH due to TBI.

Case Report

A 51-year-old male patient with chronic alcoholism pre-
sented to the emergency department of a local hospital for
acute-onset confusion and generalized tonic-clonic seizure.
His neurologic status rapidly deteriorated and he became
comatose, with a Glasgow Coma Scale (GCS) of 4 with decer-
ebrate posturing and right-pupil mydriasis. The emergency
physician ordered a noncontrast head computed tomography
(CT) to assess for acute bleeding with the suspicion that the
patient had experienced severe TBI. The radiology report
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Spontaneous acute subdural hematoma should raise clinical suspicion for underlying
pathology, the most common etiology being a ruptured aneurysm. Through this case
report, our team developed a clinical decision-making tool to help physicians decide
when it is necessary to order an acute subdural hematoma to assess for ruptured

described a 12-mm thick right ASH, causing a 10-mm mid-
line shift, associated with a 32 mm x 12 mm intracerebral
hematoma (ICH) of the right temporal pole. No evidence of
skull fracture was reported (=~Fig. 1).

The patient was immediately transferred to our level-1
trauma center facility and presented to us 3 hours after his
arrival to the emergency department. On admission, his
pupil’s examination was unchanged. A craniotomy for sub-
dural hematoma evacuation was performed and revealed
underneath a healthy pulsating brain. There was no external
evidence of head trauma (wounds and cephalohematoma),
and from our interpretation of the imaging, the temporal ICH
did not look like a brain contusion. From the intraoperative
exploration and the radiologic imaging, our team suspected
that the patient had not sustained TBI under the influence
of alcohol. To further investigate the cause of his ASH, we
advised a computed tomography angiography (CTA) postop-
eratively. Imaging revealed a bilobed aneurysm as the source
of his ICH which arose from the anastomosis between the
right internal carotid artery (ICA) and the posterior com-
municating artery (PCOM). The aneurysm was successfully
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Fig. 2 (A) Preoperative computed tomography angiography shows the aneurysm of the right posterior communicating artery, (B) postoper-
ative computed tomography, (C) digital subtraction angiography before aneurysm treatment, and (D) digital subtraction angiography after

successful aneurysm endovascular coiling.

treated with coil embolization. The patient was subsequently
admitted to the intensive care unit (ICU) for a ruptured aneu-
rysm associated with ASH. Despite the presence of levetirace-
tam, he was unresponsive during initial resuscitation and was
found to be in status epilepticus, which was managed with
phenytoin and sedation. After 1 week in the ICU, the patient
regained consciousness. His neurologic examination steadily
improved to a GCS of 14. The rest of his postoperative course
was uneventful; he did not suffer from vasospasm, rebleed-
ing, acute hydrocephalus, or electrolyte disturbances. After a
few months of neurologic rehabilitation, he had residual mild
disability classified as fourth-fifths on the Glasgow Outcome
Scale, mostly due to relational disorders and aggressiveness
(=~Fig. 2).
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Discussion

Atraumatic “spontaneous ASH™' is a rare complication of rup-
tured aneurysm? (0.5-7.9% of cases), though aneurysm rup-
ture is still the leading cause of spontaneous ASH, accounting
for 76% of documented cases.> Three different mechanisms
have been proposed for aneurysm rupture resulting in spon-
taneous ASH.'*> Prior bleeding leads to adhesions between
the aneurysm sac and the arachnoid membrane, and the next
aneurysm rupture egresses directly into the subdural space.?
Massive high-pressure bleeding breaks through the arach-
noid membrane into the subdural space.> A compressive ICH
tears the covering cortex and arachnoid membrane. Consid-
ering the presence of an ICH of the right temporal pole, the
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third mechanism is a possible explanation in our case report.
Nevertheless, PCOM aneurysm lies completely in the per-
imesencephalic cistern; thus, the first and the second mech-
anisms are possibly also involved, despite the absence of pre-
vious headaches and the lack of evidence of SAH on the CT.
The PCOM is the most frequent aneurysm location (30%)
that leads to ASH, followed by middle cerebral artery (MCA)
aneurysms (27%), anterior communicating artery (13%), or
anterior cerebral artery (11%), rarely cortical aneurysms
(4%). The other etiologies of spontaneous ASH include
bleeding from cortical branches of MCA (16%) and finally
tumors (8%), such as metastasis, gliomas, and meningio-
mas.? A patient suffering from spontaneous ASH generally
presents to the emergency department for “acute-onset
neurological impairment.” Thus, it can be clinically mis-
taken for more common etiologies, such as head trauma or

stroke. Oftentimes, the CT imaging obtained is interpreted
by a general radiologist rather than one that specializes in
neuroimaging.b

It is critical to obtain a thorough patient history with par-
ticular attention to the mechanism of injury (fall, trauma,
alcohol intake, and anticoagulation status), clinical exam-
ination (wounds and cephalohematoma), and imaging (trau-
matic SAH, brain contusions, petechiae, and contrecoup inju-
ry). The absence of a clear mechanism of injury should raise
suspicion for spontaneous ASH. Spontaneous ASH is often
associated with ICH and/or SAH on head CT, though there are
rare reported cases of “pure spontaneous ASH” where it can
present in the absence of these signs.”®

Initial management of spontaneous ASH is similar to the
management of traumatic ASH, with particular emphasis on
finding the cause of bleeding to avoid another hemorrhagic
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Fig. 3 Decision tree on the admission of a patient suffering from acute subdural hematoma. ASH, acute subdural hematoma; CTA, computed
tomography angiography; DSA, digital subtraction angiography; ICH, intra cerebral hematoma; ICP, intracranial pressure; SAH, subarachnoid
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event. Thus, a postcontrast CT, including CTA, is essential
to identify an aneurysm, a tumor, or any other rare cause
of spontaneous ASH. It is a sensitive, specific, rapid, and
cost-effective examination, and it is widely accepted in
the literature as a gold standard for workup of a ruptured
aneurysm.>!® Nevertheless, its timing in the management of
patients suffering from ASH due to an aneurysm rupture is
still debated in recent publications,'"!? especially when an
emergency surgery is needed. We consider it as necessary for
the future care of the patient, regardless of the severity of his
clinical and radiological findings on admission. Thereafter, a
neurosurgical opinion is necessary to assess the need for an
emergency surgical intervention,'* depending on clinical and
radiological severity criteria.* These criteria include clinical
findings, such as a drop of at least 2 points on the GCS, pupil
abnormalities, intracranial pressure > 20 mm Hg in comatose
patients, and patients with radiologic severity evidence, such
as ASH thickness > 10 mm, or midline shift > 5 mm. The
presence of an aneurysm on the CTA enables the surgeon
to perform a single-stage procedure for both ASH evacua-
tion and aneurysm clipping. There is a slightly higher risk
of complications from clipping,'>® so this procedure should
be performed by experienced surgeons, otherwise interven-
tional radiology should be consulted for coiling. The surgery
is optimally performed within the first 4 hours of symptoms
onset.'”!8 If the surgeon is able to evacuate the ASH and to
clip the aneurysm during the same operative period, then
the patient is transferred to ICU. Conversely, if the surgery is
only devoted to the hematoma evacuation, the patient has to
go through endovascular aneurysm coiling. If a patient with
spontaneous ASH does not meet the clinical and the radio-
logic criteria for an emergency surgical procedure, the man-
agement of the aneurysm by endovascular coiling becomes
the priority. Thereafter, any deterioration of a patient’s clin-
ical or radiologic status would lead to an immediate decom-
pressive surgery (=Fig. 3).

The other etiologies of spontaneous ASH, such as vessel
bleeding and tumors, are not covered in this work. Concern-
ing the rare etiologies of spontaneous ASH, postcontrast CT
and CTA have a lack of sensitivity for very particular lesions,
such as arteriovenous fistulas and small pial arteriovenous
malformations.'® Therefore, spontaneous ASH with negative
noninvasive imaging techniques should undergo a digital
subtraction angiography which is the gold standard to diag-
nose these uncommon lesions.

Finally, spontaneous ASH from an aneurysm rupture is usu-
ally associated with SAH. Once the ASH has been managed and
the aneurysm secured, the patient needs proper surveillance
and treatment during at least 3 weeks as for any other kind of
serious SAH, according to widely accepted guidelines.?
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