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Case Report
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cerebral artery (MCA). The necessity of angiographic exami-
nations is emphasized, and the management of such patients 
is briefly discussed.

Case Report
A 43-year-old man with no antecedents, except hyperten-

sion, developed headache around the temples, nausea, and 
vertigo when he got out of a swimming pool after diving 
down about 1 m deep. He was brought to the emergency 
room by ambulance, since his headache and nausea got 
worse and he vomited. He reported neither preceding head 
trauma nor dental check-up.

On examination, his vital signs were as follows: body tem-
perature, 35.4°C; pulse rate, 65 beats/min; and blood pressure, 
152/109 mmHg. Neurological examinations were unremark-
able, and the results of laboratory tests were within normal 
limits. He was considered to have developed headache 
because of hypoxia caused by diving down in a pool. Acet-
aminophen was prescribed and he was monitored on the bed 
in the emergency room. As his headache recurred after tran-
sient improvement and he began vomiting again, computed 
tomography (CT) of the head was taken 3 hours after his pre-
sentation, which disclosed an acute SDH on the left convexity 
(Fig. 1). Brain magnetic resonance (MR) and three-dimensional 
CT (3D-CT) angiography showed no vascular abnormality. 
On the ground that MR imaging showed expansion of the 
SDH and that his consciousness level deteriorated, the patient 
was emergently taken to the operating room and underwent a 
left-sided craniotomy. When the hematoma was removed, a 
small bulging of a cortical branch of the left MCA came into 
view, unexpectedly. Under an operating microscope, this was 
recognized as a saccular aneurysm, 1.5 mm in diameter, and 
the tip of its reddish dome was in the epiarachnoid space (Fig. 
2A, arrow). Adhesion between the aneurysm and the arach-
noid was not evident. Although indocyanine green (ICG) 
angiography revealed this aneurysm was thrombosed (Fig. 
2B), a clip was applied on the aneurysmal base. Successful 
clipping was confirmed by ICG angiography (Fig. 2C). On 
the basis of the operative findings, he was finally diagnosed 
as having had an acute SDH caused by rupture of a cortical 
MCA aneurysm.

The postoperative course was uneventful with no echocardio-
graphic or serologic evidence of infective endocarditis, and 
cerebral angiography revealed no vascular abnormalities (Fig. 3). 
He was discharged home without any complications 21 days 
after admission. At the 1-year follow-up, he was doing well.

Nontraumatic or “spontaneous” acute subdural hema-
toma (SDH) is rare, and “pure” acute SDH without sub-
arachnoid hemorrhage (SAH) due to aneurysmal rupture 
is extremely rare. We report a case of nontraumatic pure 
acute SDH caused by the rupture of a cortical middle 
cerebral artery (MCA) aneurysm. A 43-year-old man with 
no antecedents, except hypertension, presented to the 
emergency department with acute-onset moderate head-
ache and nausea after swimming. He reported neither 
preceding head trauma nor dental check-up. Neurologi-
cal examinations and laboratory tests were unremarkable. 
Computed tomography (CT) showed an acute SDH on 
the left convexity without SAH, but both magnetic reso-
nance (MR) angiography and three-dimensional CT 
(3D-CT) angiography disclosed no vascular abnormality. 
As he became drowsy, the patient emergently underwent 
an evacuation of the SDH. Unexpectedly, a small saccular 
aneurysm of a cortical branch of the left MCA was recog-
nized at surgery. Although indocyanine green (ICG) angi-
ography revealed this aneurysm was thrombosed, a clip 
was applied on the aneurysmal base. He was discharged 
home without any complications 21 days after admission. 
To seek the cause of nontraumatic acute SDH, supple-
mentary examinations including 3D-CT, MR, and/or cath-
eter angiography are necessary. Even if angiography 
reveals no vascular lesions, the present case warrants that 
the cortical surface should be meticulously inspected at 
surgery, because a thrombosed cortical artery aneurysm 
might be an underlying cause.
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Introduction
The majority of acute subdural hematoma (SDH) occur 

due to head trauma, and nontraumatic or “spontaneous” 
acute SDH is rare, which is caused by various etiologies such 
as cortical artery bleeding, vascular lesions, coagulopathy, 
neoplasms, spontaneous intracranial hypotension, cocaine, 
and arachnoid cyst.1,2)

We report an exceedingly rare case of nontraumatic “pure” 
acute SDH without SAH, which was caused by rupture of a 
thrombosed aneurysm of a cortical branch of the left middle 
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Discussion
Nontraumatic or “spontaneous” acute SDH is rare, 

accounting for 0.7–6.7% out of all acute SDHs.3) According 
to the review of 193 cases collected by Coombs et al.,2) its  
etiology included cortical artery bleeding, vascular lesions, 
coagulopathy, neoplasms, spontaneous intracranial hypoten-
sion, cocaine, and arachnoid cyst. Considering that its mor-
tality was as high as 37.2%,2) accurate diagnosis of the 
underlying cause and appropriate treatment are crucial.

  With regard to aneurysmal rupture, this most often leads 
to subarachnoid hemorrhage (SAH) with or without intrace-
rebral and/or intraventricular hemorrhage. On the other hand, 
aneurysmal SDH with or without SAH is rare, the incidence 

of which was estimated to be between 0.5% and 7.9%.4) Pure 
acute SDH without SAH secondary to aneurysmal rupture is 
especially rare. Takada et al.5) and Gong et al.6) reviewed 29 
and 41 such cases, respectively. According to their study, 
internal carotid-posterior communicating artery aneurysm 
was the most frequent, accounting for approximately 50%, 
and cortical MCA aneurysm was less common.5,6) We could 
collect no more than eight cases of pure acute SDH due to 
cortical MCA aneurysm in the literature, including the 
present case (Table 1).6–12) In this article, we excluded cases 
of cortical MCA aneurysm related to head trauma.13) It is no 
surprise that aneurysmal rupture could tear the arachnoid 
and form SDH without SAH, if the arachnoid on the rupture 
point is very thin, especially in case there is adhesion 
between a cortical aneurysm and the arachnoid. From the 
viewpoint of ruptured aneurysm sites, the cortical segment 
of the MCA is extremely rare. According to the series 
reviewed by Horiuchi et al.,14) there was only one cortical 
MCA aneurysm out of 2,788 patients with surgically treated 
ruptured aneurysms. This was an infectious aneurysm sec-
ondary to infective endocarditis. The pathogenesis of distal 
MCA aneurysms include infectious or neoplastic emboli, 
head trauma, arteritis, and arterial dissection.15) At least, the 
present patient did not have infection, inflammation, neo-
plasms, or head trauma.

The management of acute SDH needs prompt decision-
making. In case of nontraumatic acute SDH, it is necessary 
to seek the causes, especially vascular lesions.16) Supplemen-
tary neuroimaging examinations include 3D-CT, MR, and 
catheter angiography. Although digital subtraction catheter 
angiography is the gold standard for detection of cerebrovas-
cular lesions, less time-consuming 3D-CT or MR angiog-
raphy should be chosen alternatively for patients in poor 
neurological condition. In life-threatening cases, whether 
traumatic or not, emergency decompression surgery should 
be performed. In patients with nontraumatic acute SDH, 
however, immediate postoperative angiography is recom-
mended, because a causative aneurysm may be detected like 
the case 4 described by Nozar et al.4) The present case is very 
interesting in that a thrombosed aneurysm, nonvisualized on 
3D-CT and MR angiograms, was an underlying cause. To 
our knowledge, only one similar case has been reported: a 
57-year-old man with nontraumatic pure acute SDH was 

Fig. 1  Axial computed tomography scan of the head showing a sub-
dural hematoma on the left convexity.

Fig. 2  A: Intraoperative photograph demonstrating a saccular aneurysm of a cortical branch of the left middle cerebral artery (arrow). B: Indocya-
nine green (ICG) angiography showing the aneurysm is thrombosed. C: ICG angiography showing the aneurysm is successfully clipped.
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operated on, and a ruptured cortical MCA aneurysm, nonvi-
sualized on preoperative cerebral angiograms, was found at 
surgery and clipped. Therefore, neurosurgeons should bear 
in mind the possibility that angiographically nonvisualized 
aneurysm might be a causative lesion of acute SDH.

  Although the mechanism of acute and spontaneous intra-
aneurysmal thrombosis is uncertain, we speculate that it 
might have been produced by intra-aneurysmal blood stagna-
tion secondary to compression of the aneurysm by the sur-
rounding SDH, and that intravenous administration of 
epsilon-aminocaproic acid might have played some role. It is 
known that a thrombosed or angiographically undetectable 
aneurysm could appear on follow-up angiograms and 
rebleed.17,18) This is the reason we decided to obliterate the 
thrombosed aneurysm. As the present aneurysm was thought 
to be neither traumatic nor infectious and clipping was actu-
ally feasible, we chose to clip its base instead of trapping or 
resection.

In conclusion, in patients with nontraumatic pure acute 
SDH, thorough investigations including 3D-CT, MR, and/or 
catheter angiography are mandatory to seek for the cause of 
bleeding. Even if angiography reveals no vascular lesion in 
such cases, the cortex should be meticulously inspected at 
surgery, because a thrombosed cortical artery aneurysm 
might be found.
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Table 1   Cases of nontraumatic pure acute subdural hematoma 
caused by cortical middle cerebral artery anerurysm

Author 
(Year)

Age (yrs)/
Sex

Angiography treatment Outcome

King  
(1960)7)

23/F Carotid arteriography demonstrated 
an aneurysm. Hematoma removal 
and aneurysm excision were done 
simultaneously.

good

Boop et al.  
(1961)8)

37/M Carotid angiography revealed an 
aneurysm. Hematoma evacuation, 
neck clipping, and dome excision 
were done simultaneously.

good

Rengachary 
and  
Szymanski 
(1981)9)

49/M A postoperative arteriography 
showed a 4 × 3 mm-aneurysm. 
Aneurysm clipping and excision 
were done 6 weeks after hematoma 
evacuation.

good

Hori et al.  
(2005)10)

57/M DSA showed no vascular anomaly. 
Hematoma evacuation and neck 
clipping were done simultaneously.

good

Kurabe et al.  
(2010)11)

75/M DSA revealed an aneurysm. 
Hematoma evacuation and aneurysm 
resection were done simultaneously.

n.d.

Gong et al.  
(2014)6)

43/M DSA showed an aneurysm.  
Hematoma evacuation and aneurysm 
resection were done simultaneously.

good

Singla et al.  
(2014)12)

25/F DSA revealed an aneurysm. 
Hematoma removal and neck 
clipping were done simultaneously.

good

Present case 43/M MR and 3D-CT angiography showed 
no vascular abnormality. 
Hematoma removal and neck 
clipping were done simultaneously.

good

3D-CT: three-dimensional computed tomography, DSA: digital subtraction 
angiography, F: female, M: male, MR: magnetic resonance. n.d.: not described.
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