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: arare and often misdiagnosed manifestation of ruptured intracranial aneurysms. While
most aneurysmal bleeds result in subarachnoid hemorrhage, middle cerebral artery (MCA)
aneurysms can, in exceptional cases, rupture directly into the subdural space.
Case Presentation: We report the case of a 48-year-old female patient who presented
with sudden-onset headache, altered sensorium, and left-sided ASDH without any history of
trauma. Computed tomography angiography (CTA) revealed a saccular aneurysm at the M4
segment. The patient underwent emergency craniotomy with hematoma evacuation and
microsurgical clipping of the aneurysm. Postoperative recovery was favorable with gradual
neurological improvement Aneurysmal ASDH accounts for a small fraction of non-traumatic
: subdural bleeds. Distal MCA branches, lying close to the subdural compartment, can rupture in

Keywords: : a manner that bypasses the subarachnoid space entirely. Timely vascular imaging is essential

Spontaneous acute subdural to avoid misdiagnosis and guide definitive treatment.

hematoma, Middle cerebral Conclusion: In patients presenting with non-traumatic ASDH, especially in the absence of

artery aneurysm, Non- external injury or contusions, underlying vascular lesions such as MCA aneurysms should be

traumatic subdural hematoma, considered. Early CTA or digital subtraction angiography (DSA) plays a critical role in diagnosis

CT angiography : and surgical planning, improving outcomes in this rare yet neurosurgically critical condition.
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e Distal MCA aneurysm presenting as isolated spontaneous ASDH.

® M4 aneurysm detected on CTA, dome in subdural clot.

@ Single-stage evacuation and clipping performed emergently.

® Early vascular imaging enabled timely definitive treatment.

Plain Language Summary

Subdural hematoma is a collection of blood on the brain’s surface, usually caused by head injury. In rare cases, it
can occur without trauma due to the rupture of a brain blood vessel called an aneurysm. We describe a 48-year-old
woman who developed sudden headache and weakness without any injury. Brain scans showed a large blood clot
over the surface of her brain, and a special computed tomography (CT) scan found a bulge (aneurysm) in a branch of
the middle cerebral artery (MCA). She underwent urgent surgery to remove the clot and clip the aneurysm to prevent
further bleeding. Thanks to early diagnosis and treatment, she made an excellent recovery. This case highlights the
importance of checking for aneurysms in patients with subdural hematomas without any history of head injury.

1. Background and Importance

cute subdural hematoma (ASDH) is classi-

cally traumatic, resulting from torn bridg-

ing veins. By contrast, spontaneous ASDH

represents 0.7-6.7% of all ASDH cases,

with many series reporting approximately
2.5%. Within this niche category, ruptured saccular an-
eurysms account for 0.5-7.9% of all aneurysmal bleeds.
Middle cerebral artery (MCA) aneurysms contribute
roughly 24-27% of aneurysmal ASDH cases, second
only to PcomA lesions (approximately 30%). Because
routine trauma protocols often overlook vascular im-
aging, aneurysm-related ASDH is easily misdiagnosed,
delaying surgical clipping or coiling and worsening out-
comes [1-5].

Current concerns include the lack of clear imaging al-
gorithms for atraumatic ASDH, the potential for misdi-
agnosis as venous bleeding, and the limited awareness
of aneurysms as a cause of subdural hematoma. Early
recognition is paramount. Patients deteriorate quickly
due to mass effect, rebleeding, or occult vasospasm.
Surgical evacuation alone, without aneurysm occlusion,
risks catastrophic re-rupture. The dual goals are there-
fore: (1) decompressing the hematoma to reverse her-
niation and (2) permanently securing the aneurysm [6,
7]. This case underscores the importance of early vascu-
lar imaging and contributes to ongoing efforts to refine
diagnostic and management strategies for this uncom-
mon but critical condition.

2. Case Presentation

A 48-year-old female with no history of trauma, coag-
ulopathy, or hypertension presented to the emergency
department with sudden-onset headache for 2 days,
giddiness, and right-sided hemiparesis. There was no
history of recent falls, seizures, or anticoagulant use.

Neurological examination: Glasgow coma scale (GCS)
score was 14/15 with equal pupil reactions and right-
sided hemiparesis 3/5 (Medical Research Council scale).
Non-contrast computed tomography (CT) brain revealed
bilateral ASDH (left > right) with midline shift to the right
without obvious subarachnoid hemorrhage (Figure 1).
CT angiography revealed a saccular aneurysm arising
from the left M4 segment with active extravasation of
contrast material, with the aneurysm dome embedded
within the subdural hematoma (Figure 2).

The patient underwent left fronto-temporo-parietal
craniotomy with hematoma evacuation and aneurysm
clipping. Intraoperatively, active bleeding from an aneu-
rysm in the M4 segment was identified. The ruptured
aneurysm was successfully clipped under microscopic
visualization with a 3 mm straight clip. Postoperative
scan showed complete resolution of previously ob-
served hyperdense ASDH over the bilateral cerebral
convexity and reduction in midline shift, and no isch-
emic change or rebleed was noted. Metallic clip artifact
was observed (Figure 3).
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Figure 1. Non-contrast CT scan showing bilateral acute subdural hematoma (left > right)

In the present case, no evidence of infection or sys-
temic illness was found; blood cultures and echocar-
diography were negative, and the aneurysm morphol-
ogy was saccular rather than fusiform, arguing against
a mycotic or traumatic pseudoaneurysm. The absence
of prior head trauma further supports an idiopathic sac-
cular origin.

Postoperatively, neurological status improved steadily,
with resolution of hemiparesis and normalization of
sensorium. By postoperative day 4, the patient was able
to mobilize independently. At 3-month follow-up, she
returned to daily activities with a modified Rankin scale
(mRS) score of 1, indicating minimal symptoms and ex-
cellent functional recovery.

Timing of computed tomography angiography (CTA)
and surgical intervention

Given the patient’s neurological deterioration and
radiological evidence of significant mass effect, the
decision to perform CTA was made immediately upon
presentation. CTA was completed within one hour of
hospital arrival, and the on-call radiologist promptly
confirmed the diagnosis of a ruptured distal M4 aneu-
rysm. The patient was then taken directly to the op-
erating room without further delay. This brief imaging
interval did not prolong the time to surgical decompres-
sion but enabled definitive aneurysm identification and
intraoperative planning.

Figure 2. CT angiography showing saccular aneurysm arising from left M4 segment
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Figure 3. Postoperative CT scan showing metallic clip artifact with no residual hematoma and midline shift

3. Discussion

Spontaneous aneurysmal ASDH shows a marked fe-
male predominance, with ~70% of cases occurring in
patients with a mean age of approximately 48 years,
though reported cases span a wide age range from 15
to 85 years [1, 8]. Regarding aneurysm location, the
posterior communicating artery (PcomA) is most fre-
quently implicated, accounting for 30-39% of cases.
MCA follows this at 24—27%, anterior communicating
artery (AcomA) at 13-15%, and distal anterior cere-
bral artery at 9-11%, with other locations comprising
the remaining 12%. This distribution has remained
stable over decades [1, 3]. Hematomas most often
involve the cerebral convexity (58%), followed by in-
terhemispheric (22%) and tentorial (17%) sites; rare
posterior fossa or spinal cases likely result from caudal
blood descent [3, 9, 10].

Table 1. Proposed mechanisms of subdural extension

Why distal MCA aneurysms favor subdural spread

The distal MCA is close to the subdural space, making
aneurysms prone to rupture through the arachnoid and
bleeding directly into it. Lateral or superior dome pro-
jection increases this risk. Prior minor bleeds may cause
arachnoid—dural adhesions, creating a low-resistance path
for arterial blood, leading to spontaneous ASDH without
trauma [1, 11]. Table 1 presents mechanisms involved in
subdural hematoma secondary to aneurysmal etiology.

The proposed mechanism in our case involves localized
arterial wall weakness at branching points, possibly aggra-
vated by hemodynamic stress in distal cortical vessels.

Clinical presentation

Patients with aneurysm-related spontaneous ASDH
frequently report sentinel headaches, with retrospec-
tive studies showing that 15-40% of aneurysmal sub-
arachnoid hemorrhage cases recall such warning head-
aches in the days to weeks preceding rupture. These
headaches may reflect minor adhesion-forming bleeds

Mechanism

Key Features

Supporting Evidence

Adhesion pathway

Arachnoid tear by jet

hemorrhage membrane

Cortical rupture

secondary to ICH arachnoid

Direct subdural origin

Sentinel leaks create arachnoid—aneurysm adhesions;
rupture communicates directly to subdural space

High-pressure arterial stream lacerates the arachnoid

Intraparenchymal clot bursts through cortex and

Aneurysm seated entirely within subdural plane (Rare
ICA cavernous or mycotic lesions)

Intraoperative adhesions described in 39% of
cases [1, 12].

Microsurgical observation of arachnoid defect
with exposed vascular stump [11].

Mixed ICH-ASDH on imaging supports this
route in around 25% of cases [1, 6].

Surgical documentation of aneurysms located
entirely in the subdural plane [3].

Abbreviations: ASDH: Acute subdural hematoma; ICA; Internal carotid artery; ICH: Intracerebral hemorrhage.
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Scenario

Recommended Approach

Rationale

Mass effect with herniation

Minimal mass effect & good
grade

Deep-seated or mycotic

aneurysm enlarging
Negative angiography but high
suspicion

Single-stage craniotomy with SDH evacuation
and aneurysm clipping

Endovascular coilingtstaged SDH drainage

Antibiotics, followed by clipping/trapping if

Wide craniotomy with cortical vessel inspection

Avoid rebleeding; improves survival from ~40%
to ~78% [7]

Less invasive; effective in tentorial or posterior
fossa SDH [9]

Mycotic aneurysms may regress with
antimicrobial therapy [18]

5% harbor thrombosed microaneurysms visible
only intraoperatively [14]

SDH: Subdural hematoma.

prior to catastrophic hemorrhage [1, 12]. At presenta-
tion, approximately 50% of patients are in Hunt and
Hess grade IV-V, often manifesting anisocoria and
hemiparesis, warning signs of impending herniation;
poor-grade presentations are associated with high mor-
bidity and mortality [7]. Most patients had no history of
trauma, supporting a non-traumatic origin in the major-
ity of these cases, although specific series quantifying
this rate are limited [13].

Radiology

On non-contrast CT, the hematoma typically appears
as a hyperdense crescentic collection over one cerebral
hemisphere, often crossing sutures. Additionally, a dis-
proportionate midline shift relative to the hematoma’s
thickness should raise suspicion for an arterial source
rather than venous injury [14].

CTA sensitivity varies significantly across recent stud-
ies, ranging from 70% to 95% overall, with markedly re-
duced sensitivity for smaller aneurysms (<3-5 mm), and
allows rapid 3D reconstruction when time constraints
limit digital subtraction angiography (DSA) [2, 12]. How-
ever, CTA is less reliable in identifying thrombosed or
very distal cortical aneurysms, and repeat imaging with-
in 24 hours is often recommended if initial CTA is nega-
tive and suspicion remains high [14, 16].

DSA is superior, particularly valuable for detecting
small, thrombosed, or distal aneurysms that may be
missed on CTA [17]. In equivocal cases, magnetic reso-
nance angiography with fluid-attenuated inversion re-
covery or susceptibility-weighted imaging can detect
subtle subarachnoid blood or “pseudo-subarachnoid
hemorrhage (SAH)” signs, helping identify aneurysmal
sources [16].

Management and prognostication

Table 2 describes recommended treatment protocols
for ASDH across different presentations. Early series of
aneurysm-induced spontaneous ASDH reported high
mortality rates of around 50%, reflecting limited recog-
nition and rudimentary treatment protocols at the time.
In contrast, contemporary case series utilizing modern
multimodal management, including early vascular im-
aging, timely surgical clipping or endovascular coiling,
and neurocritical care, report much lower mortality
rates of approximately 16-17% in aneurysmal subarach-
noid hemorrhage cohorts, which likely subsume ASDH
cases as well [4, 7].

Functional recovery also differs by hemorrhage pat-
tern. Patients presenting with isolated ASDH (without
subarachnoid hemorrhage) tend to have significantly
better outcomes, with approximately 38% achieving
favorable functional status (mRS 0-2); whereas those
with mixed SAH and SDH presentations fare worse, with
only around 6% reaching similar recovery levels. While
direct series specific to ASDH are sparse, this pattern
aligns with broader SAH outcome data [4, 19].

Predictors of poor outcomes include delayed diagno-
sis, especially when vascular imaging is deferred; Hunt
and Hess grades IV-V at presentation; clinical signs of
brainstem herniation (e.g. anisocoria, hemiparesis); and
involvement of posterior circulation aneurysms, which
have higher risks due to deeper location and often poor-
er grade at rupture [6, 20].

4, Conclusion

Spontaneous ASDH is a neurosurgical emergency
that requires vigilance for an underlying ruptured an-
eurysm, especially along the cortical branches of the
MCA. Clinical clues (atraumatic onset, severe headache,
rapid decline in neurological status), imaging patterns
(large convexity clot with minimal SAH), and immedi-
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ate angiography converge to reveal the culprit. Optimal
management includes early hematoma evacuation with
definitive aneurysm occlusion, yielding survival exceed-
ing 80% in modern series. Our report contributes to the
expanding literature on MCA aneurysm—related ASDH,
highlighting the crucial maxim: “Every unexplained
ASDH warrants a vascular search.”
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