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Abstract

Pure subdural haematoma (occurring without detectable subarachnoid haemorrhage) caused by

intracranial aneurysm rupture is uncommon and is usually associated with delayed diagnosis and

treatment. We describe the case of a 43-year-old man who presented with ongoing headache.

Computed tomography and magnetic resonance imaging of the brain revealed subdural haematoma

in the left fronto–temporo–parietal region, without subarachnoid haemorrhage. Digital subtrac-

tion angiography showed an aneurysm measuring�5 mm in diameter, arising from the distal region

of the left middle cerebral artery. During hospitalization, an acute change in mental status

accompanied by slurred speech and narcolepsy prompted an emergency CT scan. This revealed an

enlargement of the subdural haematoma. The patient underwent an emergency craniotomy, during

which a large amount of bloody fluid was evacuated, and the aneurysm was coagulated and

resected. The patient had a good outcome without neurological deficit. The incidence, mechanisms

and treatment of this condition are discussed.
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Introduction

Aneurysms of the middle cerebral artery
(MCA) comprise 20–30% of all intracranial
aneurysms.1,2 Intracranial aneurysm rup-
ture is classically characterized by

subarachnoid haemorrhage and intracereb-
ral haematoma. Pure subdural haematoma
(occurring without detectable subarachnoid
haemorrhage) caused by intracranial
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aneurysm rupture is uncommon.3,4 We
report a case of pure subdural haematoma
secondary to MCA aneurysm rupture.

Case report

A 43-year-old man presented at the
Department of Neurosurgery, Zhejiang
Hospital, Hangzhou China on 13 August
2010 with a history of headache for 8 days.
He reported no loss of consciousness,

nausea, vomiting, dizziness or neurological
deficit. The patient had no explicit history of
head trauma, hypertension or coagulopathy.
Emergency computed tomography (CT) and
magnetic resonance imaging of the head
revealed subdural haematoma in the left
fronto–temporo–parietal region without
subarachnoid haemorrhage or intracerebral
haematoma (Figure 1A–C). No aneurysm or
arteriovenous malformation was detected
on CT angiography. As the haematoma

Figure 1. Brain images from a 43-year-old man presenting with a history of headache for 8 days. (A) Axial

noncontrast computed topography (CT) scan showing a lunar hyperdense lesion in the left fronto–temporo–

parietal region with no evidence of subarachnoid haemorrhage (white arrow); (B) T1-weighted magnetic

resonance image (MRI) revealing the haematoma as high intensity with isointense components (white arrow);

(C) T2-weighted MRI revealing the haematoma as low intensity with high intensity components (white arrow);

(D) Angiogram of the left middle cerebral artery (MCA) revealing a small aneurysm located in the distal region

of the MCA (black arrow); (E) Axial noncontrast CT scan showing mixed-density haematoma in the left

fronto–temporo–parietal region with midline shift (white arrows); (F) Intraoperative view, confirming a small

MCA aneurysm embedded in the subdural haematoma (black arrow). The colour version of this figure is

available at: http://imr.sagepub.com.
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showed no signs of enlargement, emergency
craniotomy was not recommended at initial
presentation but the patient was admitted to
hospital.

Digital subtraction angiography per-
formed 6 days after hospitalization showed
normal appearance of the right internal
carotid artery (ICA), MCA and anterior
cerebral artery (ACA). An aneurysm mea-
suring <5mm in diameter was seen arising
from the left distal region of the MCA, and
was accompanied by an occluded left A1
segment of the ACA. The dome of the
aneurysm was oriented towards the sub-
dural space. No vasospasm was present
(Figure 1D). Due to the small size of the
aneurysm and lack of any accompanying
subarachnoid haemorrhage, it was unclear
whether the aneurysm was the underlying
cause of the subdural haematoma and cra-
niotomy was therefore not pursued at that
time.

However, 8 days after hospitalization, the
patient developed an acute change in mental
status accompanied by slurred speech and
narcolepsy, prompting an emergency CT
scan. Enlargement of the left-sided subacute
subdural haematoma was revealed as a
mixed-density subdural lesion, indicating
subacute haemorrhage, and was accompa-
nied by a new slight midline shift
(Figure 1E). The patient underwent an
emergency craniotomy, during which an
MCA aneurysm was seen: this was
embedded within the subacute subdural
haematoma, with the dome of the aneurysm
fused to the thick parietal layer of the
subdural haematoma capsule (Figure 1F).
A large amount of bloody fluid was evac-
uated, the site was irrigated with normal
saline, and the aneurysm was coagulated
and resected. No evidence of subarachnoid
blood was seen intraoperatively.

Histopathology of the resected tissue
revealed the formation of a fibrous wall
around the aneurysm. The patient had an
unremarkable postoperative course, without

neurological deficit or subjective discomfort.
The patient was discharged from hospital 14
days postoperatively.

Discussion

Intracranial aneurysms usually present as
subarachnoid haemorrhages or intracereb-
ral haematomas, with only 0.5–7.9% being
accompanied by subdural haematomas.5–9

Pure subdural haematoma caused by intra-
cranial aneurysm is extremely rare.5,10 We
describe a case of ruptured MCA aneur-
ysm presenting as pure subdural haema-
toma, without radiographic evidence of
subarachnoid haemorrhage or intracerebral
haematoma at any point during hospital-
ization. An additional 40 similar cases of
pure subdural haematoma caused by intra-
cranial aneurysm have been reported since
1980 (Table 1).3–8,10–35 The average age at
presentation was 46.6 years, with 27/41
patients (65.9%) being female. The site of
aneurysm included ICA-posterior commu-
nicating artery (PcomA; 16 cases, 39.0%),
MCA (10 cases, 24.4%; including the
present case), anterior communicating
artery (AcomA; six cases, 14.6%), distal
ACA (four cases, 9.8%) and other sites
(five cases, 12.2%). Subdural haematoma
may be located in the cerebral convexity
(24 cases, 58.5%; including the present
case), both convexity and tentorium
(seven cases, 17.1%) and other locations
(nine cases, 22.0%). The most common
treatment was haematoma evacuation and
clipping (19 cases, 46.3%). Haematoma
evacuation and aneurysm resection was
used in two cases (4.9%; including the
present case). The majority of patients had
a good outcome (25 cases, 61.0%; includ-
ing the present case).

Several mechanisms have been proposed
to explain pure subdural haematoma caused
by intracranial aneurysm: (i) minor haem-
orrhages may cause adhesion of the aneur-
ysm to the arachnoid membrane with a final
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bleed occurring into the subdural
space;10,24,25,31 (ii) high-pressure haemor-
rhage from the ruptured aneurysm may
lacerate the arachnoid membrane;25,26,31,32

(iii) intracerebral bleeding may rupture the
cortex and tear the arachnoid mem-
brane;21,26 (iv) enlargement of the intraca-
vernous aneurysm could erode the wall of
the cavernous sinus;5,32 (v) a carotid artery
aneurysm located in the subdural space may
cause subdural haematoma directly.21,36,37

Clinical and radiographical findings in the
present case indicate that the patient experi-
enced two discrete episodes of aneurysm
rupture. The first manifested as headache,
indicating that blood from the aneurysm
had penetrated the arachnoid membrane
into the subdural cavity. The second rup-
ture, which occurred 16 days after the first,
manifested as narcolepsy and slurred speech,
implying enlargement of the subarachnoid
haemorrhage. The tight adhesions that were
observed intraoperatively strongly support
the first mechanism described above.

In conclusion, pure subdural haematoma
can be caused by rupture of intracranial
aneurysm. The rarity of this condition can
lead to delays in diagnosis and treatment, as
occurred in the present case.4,7,26,30,31 In
addition, the mild symptoms (which may
occur several days before admission) are
unusual for aneurysm rupture, and intra-
cranial aneurysm bleeding is often ruled out
in the absence of subarachnoid haemor-
rhage. Aneurysm rupture should be strongly
considered, however, if a patient presents
with a pure subdural haematoma without
history of trauma or coagulopathy. CT
angiography and/or digital subtraction
angiography should be performed, and
treatment (including clipping and/or haema-
toma evacuation) should be conducted
promptly, depending on the location of the
aneurysm and the clinical situation. Timely
diagnosis and suitable treatment are both
critical in the management of this rare
condition.
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