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ABSTRACT

Background: Aneurysms of the cortical branches of the middle cerebral artery (MCA) are rare. They usually
are secondary to traumatic or infectious etiologies and are rarely idiopathic. The specific characteristics of
idiopathic aneurysms in such location are not well defined in the literature. The authors report a rare case
of a ruptured giant idiopathic cortical MCA aneurysm with review of the available literature on this clinical
entity.

Case Description: A 24-year-old female presented with headache, disturbed level of consciousness, and right-
sided weakness. Imaging studies showed a left frontoparietal intracerebral hematoma and a giant saccular
aneurysm in the posterior parietal cortical branch of the MCA. The patient had no history of head trauma or
active infection; therefore, the aneurysm was considered idiopathic. A microsurgical clipping of the aneurysm
with evacuation of the hematoma was performed. There were no surgical complications, and the patient achieved
a good outcome modified Rankin Scale of 1 with no neurological deficits.

Conclusion: Idiopathic aneurysms of the cortical branches of the MCA are rare, and usually present with
intraparenchymal hemorrhage due to rupture. There is no clear consensus regarding the optimal management
strategy. This case shows that timely management can lead to good outcomes.

Keywords: Aneurysm, Cortical, Idiopathic, M4, Middle cerebral artery, Peripheral

INTRODUCTION

The middle cerebral artery (MCA) is the third most common site for aneurysm formation,
accounting for up to 20% of all intracranial aneurysms.'” Most MCA aneurysms are located at
the bifurcation of the M1 segment.!>?!! M3 (Opercular) and M4 (Cortical) segments aneurysms
are exceedingly rare.!'*!) Overall, cortical MCA aneurysms are classically secondary to trauma,
infection, or inflammation(5). Idiopathic cortical MCA aneurysms are a diagnosis of exclusion
with only few cases reported in the literature.>!®) We report a case of a ruptured giant cortical
MCA aneurysm of unknown etiology, with a review of the literature.
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CASE DESCRIPTION

An otherwise healthy 24-year-old female presented with
a sudden-onset, severe frontal headache associated with
vomiting, disturbed level of consciousness (Glasgow Coma
Scale 13), and right-sided weakness. The patient had no
history of traumatic head injury, fever, heart disease, or
intravenous drug use. A computed tomography (CT) scan
of the brain revealed a left-sided frontoparietal intracerebral
hematoma (ICH) (<5 mm from the surface) surrounded
by edema with a midline shift of more than 5 mm. The
CT-angiography (CTA) showed a 26 mm saccular MCA
aneurysm of the left posterior parietal cortical branch.
No diagnostic catheter angiography was offered as neuro-
interventional facilities are not available in our country.
Echocardiography and routine blood tests ruled out
infective endocarditis. A diagnosis of a ruptured idiopathic
cortical MCA aneurysm was made. The patient underwent
a left parietal craniotomy with microsurgical clipping of the
aneurysm and evacuation of the hematoma to relieve the
resultant mass effect [Figure 1]. The surgery went uneventful
with the postoperative CTA demonstrated no residual
aneurysm with patency of the parent vessel [Figure 2]. The
patient’s hospital course was uneventful; her right-sided
weakness had significantly improved and she was discharged
on postoperative day 14. At the 6-month follow-up, the
patient was neurologically intact and had resumed her
normal activities of daily living.

B Aneurysm
“M4

M3

Figure 1: (a) A non-contrast brain computed tomography (CT) scan
(axial view) showing a left fronto-parietal intracerebral hematoma,
(b) A preoperative CT-angiography (3D reconstruction) showing
a giant cortical middle cerebral artery aneurysm of the posterior
parietal cortical branch (M1-M4: Corresponds to the segments of
middle cerebral artery).

Figure 2: A 3D reconstruction images of postoperative cerebral
computed tomography-angiography showing (a) the aneurysm
clips, (b) patent parent vessel with no residual aneurysm (arrow).
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DISCUSSION

The MCA is anatomically divided into four segments;
sphenoidal or horizontal (M1), insular (M2), opercular
(M3), and cortical (M4) segments. The cortical segment
is further divided into 12 branches.>*') MCA bifurcation
aneurysms comprise the majority (80-96%) of all MCA
aneurysms.”'  Distal MCA aneurysms (M3, M4)
are exceedingly rare, making up 6-20% of all MCA
aneurysms.”? Cortical (M4) MCA aneurysms are even
rarer and their occurrence usually denotes an underlying
pathological process (infection or inflammation).®

Cortical MCA aneurysms can be mycotic, traumatic,
inflammatory (vasculitis), or idiopathic.! The idiopathic
subtype is extremely rare. In our review of the literature, we
identified a total of 15 cases including the present case.[ 5101116211
The mean age was 44 years with 80% (# = 12) males. Headache
and altered mental status were the most common presentations,
followed by ICH and subdural hematoma./’>17182022]
Concomitant subarachnoid hemorrhage (SAH) was reported
in two cases only. Information on aneurysm morphology was
available in eight of the 15 cases; seven of the aneurysms were
saccular, and one was fusiform. Aneurysm size was reported in
nine cases (6 small, 1 medium, and 2 giant). The most common
location was the right precentral cortical branch of the MCA.
Other locations included the central, angular, and posterior
parietal cortical branches. The majority 93.3% (n = 14) of the
aneurysms were surgically treated using clipping or trapping
whereas endovascular coiling was used in one case only. Good
outcomes (neurologically intact) were achieved in 86.6%
(n =13) of the cases [Table 1].

Morphologically, idiopathic MCA aneurysms tend to
have a regular shape and small size, given the low-flow
hemodynamics at the distal cortical segments, as opposed to
the irregularly shaped mycotic aneurysms. This distinction
is prognostically significant given the higher risk of rupture
associated with mycotic aneurysms. 38101114151

Treatment strategies available for cortical MCA aneurysms
involves both endovascular and microsurgical (clipping,
trapping with or without bypass) options with no consensus
on the optimal management plan. Important factors to
consider include patient’s presentation, parent vessel
characteristics and aneurysm size, etiology, morphology,
and location.”'1%1 For idiopathic M4 aneurysms, open
microsurgical treatment has long been a therapeutic choice,
given its ability to maintain the parent vessel patency.
Alternatively, endovascular therapy can be used if the
parent vessel cannot be preserved with open techniques
or the patient is unfit for open surgery. However, the distal
location of the aneurysms and the tortuosity of the parent
vessel can increase the risk of complications for endovascular
interventions.™
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Idiopathic cortical MCA aneurysms are rare clinical entities
and require a treatment approach that is unique to each
patient. Similar to other ruptured aneurysms, they require
urgent treatment and tend to have good clinical outcomes
(functional independence).

CONCLUSION

Idiopathic cortical MCA aneurysms are rare and usually
present without SAH. The sudden onset of the ictus in the
absence of trauma should raise the suspicion for a potential
cortical aneurysm. Given their cortical location, idiopathic
saccular MCA aneurysms may favor surgical clipping with
good outcomes.
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