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Abstract
Distal cortical middle cerebral artery (MCA) aneurysm is a rare entity. Despite the challenging 
procedure, the role of endovascular treatment is emerging due to its safety and efficacy in obliterating 
the microaneurysm. We report a 25‑year‑old male, who presented with a history of dizziness and 
headache for almost 2 weeks. Computed tomography scan showed a right front parietal subdural 
hematoma (SDH). We could not identify any underlying defining etiology of SDH neither head 
injury nor coagulopathy disorder. Therefore, diagnostic cerebral angiogram was performed, which 
showed a microaneurysm in the distal right MCA cortical branch. Hence, complete obliteration of 
this microaneurysm was performed using Onyx for endovascular embolization. Therefore, this case 
report demonstrates the efficacy of this modality in the treatment of microaneurysms with SDH.
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Introduction
Spontaneous subdural hematoma (SDH) is 
rarely associated with rupture of intracranial 
aneurysms (1%–2%).[1] The incidence 
of distal middle cerebral artery (MCA) 
aneurysm ranges from 1% to 1.7% of the 
intracranial aneurysms.[2] Due to complexity 
of location as well as the configuration 
of aneurysm, surgical management is 
considered as a reliable option.[3] However, 
we embolized the distal cortical MCA 
microaneurysm using Onyx.

Case Report
A 25‑year‑old Sudanese male, working 
in the military, presented in May 2018 to 
the emergency department with headache, 
dizziness, and vomiting. The patient has 
on and off headache for the past 2 weeks, 
mainly in the occipital region associated 
with multiple episodes of vomiting. There 
was no previous history of direct head 
trauma or any coagulation disorders.

General physical examination revealed 
normal vital signs. The neurological 
examination revealed an alert, oriented 
patient with no focal neurological deficit. 
Routine blood investigations, including 
complete blood count, electrolytes, renal, 

and coagulation profiles, were within 
normal values. Brain computed tomography 
scan revealed a 4‑mm thick right parietal 
acute SDH [Figure 1]. A subsequent 
brain and spine magnetic resonance 
imaging (MRI), on the 4th day, was negative 
for subarachnoid hemorrhage but indicated 
the right front parietal subacute SDH with 
marginal blooming at the interface of 
subdural collection with the cerebral cortex, 
whereas spinal axis MRI was unremarkable. 
Conventional cerebral angiograms 
(digital subtraction angiography) revealed 
a 1.5‑mm diameter aneurysm in the distal 
perirolandic cortical branch of the right 
MCA [Figure 2a and b]. The remaining 
intracranial arteries appeared unremarkable.

Due to small size of the parent artery and 
distal location, the patient was ineligible 
for the conventional therapy as it carried 
a high risk of rerupture and rebleeding. 
Endovascular embolization using Onyx was 
considered a viable treatment option. The 
procedure was discussed with the patient 
and his family, and an informed consent 
was obtained.

Under general anesthesia and local 
anesthesia using 1% lidocaine, cerebral 
angiography was performed through the 
right common femoral artery. A 6‑French 
Arrow guide catheter was navigated in the 
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there was no significant interval change as compared to 
the last MRI. Transthoracic echocardiography revealed 
no intracardiac mass, thrombi, or vegetation. Therefore, 
the patient was discharged with analgesics. The patient 
had no neurological signs and symptoms 2 weeks after 
discharge.

Discussion
Only 1%–2% of the cases of spontaneous SDH are 
associated with rupture of intracranial aneurysm.[1] This 
accumulation of blood could be directly through rupture 
of aneurysm in the subdural space[4,5] or indirect through 
tear in the arachnoid membrane because of intracerebral 
bleeding.[6] There does not exist clear indications for 
either endovascular or direct surgical operations for 
distal microaneurysms. However, surgical management 
with neuronavigation in the form of clipping, trapping, 
or trapping plus bypass are considered an optimal choice 
due to the distant location of the aneurysm and tortuous 
course of the parent artery.[3,7] The micro neurosurgical 
clipping of cortical aneurysms helps in preserving 
the parent artery by determining the patency of the 
parent vessel or the retrograde blood flow. This direct 
visualization helps in evaluating the thickness of the parent 
and perforated arteries, besides determining whether the 
parent vessel is closed either completely or incompletely. 
In addition, it can also evaluate the retrograde blood 
flow and thus can determine whether or not to go for a 

Figure 1: Computed tomography scan of the head showing 4-mm thickness 
subdural hematoma in the right frontoparietal region

Figure 3: Intraprocedural Onyx embolization of distal cortical aneurysm by 
infusing it slowly into the Sonic microcatheter
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right internal carotid artery (ICA), and an intermediate 
catheter was advanced with Sonic microcatheter to the 
cavernous part of the ICA in a coaxial fashion. Thereafter, 
the Sonic microcatheter was navigated into the cortical 
branch (M4) of the right MCA and positioned close to the 
microaneurysm. Onyx 18 was injected and noted to be 
migrating distal to the aneurysm bulb [Figure 3]. Complete 
occlusion of the aneurysm with Onyx 18 was successfully 
achieved. This also resulted in the cessation of flow to the 
distal segment of the aneurysm. A postprocedure cerebral 
angiogram confirmed the complete obliteration of the 
microaneurysm as well as the distal part of the parent 
artery [Figure 4a and b].

Postprocedure period was uneventful; the anesthesia 
was reversed and the patient was noted to be alert 
with no neurological deficit. There was no evidence of 
postendovascular complications on the follow‑up MRI and 
magnetic resonance angiogram in the next day. An area of 
high intensity consistent with early subacute infarct in the 
right frontal region was noted [Figure 5]. Furthermore, 

Figure 4: (a and b) Anteroposterior and lateral views of the angiogram 
showing complete occlusion of microaneurysm by transarterial 
embolization from the right distal cortical middle cerebral artery aneurysm

ba

Figure 2: (a and b) Anteroposterior and lateral angiogram showing 1.5 mm 
tiny aneurysm from the distal perirolandic cortical branch of the right middle 
cerebral artery. The arteries proximal and distal to it appear stenosed

ba



Figure 5: Magnetic resonance imaging–diffusion-weighted imaging image 
24 h after Onyx embolization showing area of diffusion restriction in 
the right frontal cortical and subcortical areas corresponding with early 
subacute infarct

Fatima, et al.: Onyx in distal MCA aneurysm

Asian Journal of Neurosurgery | Volume 14 | Issue 3 | July-September 2019 917

bypass procedure depending upon the flow to the parent 
arteries.[8‑10] Similarly, endovascular treatment (EVT) 
is also gaining importance in terms of its safety and 
efficacy as an alternative treatment.[11] In a case series 
by Lv et al.,[11] all patients treated with EVT were 
stable with no recanalization. Now, the use of Onyx, a 
liquid embolic material, is becoming more common for 
obliterating the aneurysms.[12,13] However, the obliteration 
of microaneurysms through EVT possesses a potential 
ischemic risk, as these aneurysms are distant, are small 
and have tortuous route.[11] In our case report, the patient 
recovered well with no neurological deficit.

The provocative tests with local anesthetics (propofol, 
etomidate, barbiturates etc.,) are essential before 
sacrificing the parent artery to predict the successful 
treatment with endovascular therapy, without neurological 
deficits.[14] However, in our case, balloon occlusion test 
using Hyperglide balloon 4 mm × 10 mm for 5 min was 
done as the lesion was located in the noneloquent area. 
Onyx 18 becomes solidified when it comes in contact with 
water or blood.[15] It has nonadhesive quality and longer 
working time and can be injected multiple times without 
removing the catheter until the aneurysm is completely 
obliterated.[15] We found this concentration to be very 
suitable to embolize distal aneurysm with low risk of 
adhesion to the catheter. Hence, endovascular treatment 
using Onyx offers effective modality of treatment for 
microaneurysm.

Other embolic materials such as N‑butyl cyanoacrylate 
or soft coils can be a treatment of choice for complex 
aneurysms.[16] The approach to distal aneurysms for coiling 
would be difficult as the microcatheter would not provide 
enough support for the soft coils.[16,17]

Our study limitations are as follows. First, as this is a 
case report we cannot generalize the efficacy of Onxy 
embolization to a large population. Second, provocative 
test with local anesthesia was not performed. Third, 
nonavailability of the soft coils in our center; thus we 
cannot compare the safety and efficacy of soft coils versus 
Onyx in treating microaneurysms.

Conclusion
We demonstrated good clinical functional outcome in a 
patient with spontaneous SDH associated with a distal 
cortical MCA aneurysm who underwent Onyx embolization. 
Onyx achieved complete obliteration of the aneurysm with 
no deterioration in the neurological status.
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