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Twig-like or unfused middle cerebral artery (MCA) is a rare congenital vascular anomaly
defined by the absence of the M1 segment. It can be found incidentally or can be revealed by
cerebral ischemia or hemorrhage. Although rare, neuroradiologists should be familiar with
such findings in order to differentiate them from differential diagnoses such as Moyamoya

disease and steno-occlusive disorders of the MCA.
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We report a case of a twig-like MCA revealed by intracranial bleeding in an 84-year-old
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Introduction

Twig-like or unfused MCA is a rare congenital vascular varia-
tion of the MCA, with a prevalence of less than 1% in the lit-
erature. It is defined by the replacement of the M1 segment
by a plexiform arterial network of small dysplastic vessels [1].
Its diagnosis can be incidental or it can be revealed by cere-
bral ischemia or hemorrhage [2]. Cerebral digital subtraction
angiography (DSA) is the imaging modality of choice to make
this diagnosis and to eliminate differential diagnoses such
as Moyamoya disease and steno-occlusive disorders of the
MCA [3].

We report a case of a twig-like MCA revealed by intracranial
bleeding in an 84-year-old woman.

Case presentation

An 84-year-old woman with a medical history of hypertension,
type 2 diabetes, dyslipidemia, gout, and a surgical evacuation
of a chronic subdural hematoma 1 month before admission
presented to the emergency department with sudden-onset
headache and vomiting, followed by impaired consciousness
with a Glasgow Coma Scale of 13 at admission.

A nonenhanced head CT scan (Fig. 1) revealed an ante-
rior interhemispheric hematoma associated with subarach-
noid and interventricular hemorrhage.

Within a few hours of admission, the patient’s conscious-
ness deteriorated, and her GCS decreased from 13 to 8. A
second CT scan showed the development of hydrocephalus,
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Fig. 1 - Axial images of a nonenhanced cerebral CT scan showing subarachnoid hemorrhage in the sylvian (white arrows)
and interhemispheric fissures (white asterisk) with intracranial hematoma (black asterisk) and intraventricular hemorrhage

in the occipital horns (black arrows).

prompting the performance of an external ventricular drain
under general anesthesia.

Postoperatively, cerebral digital subtraction angiography
(Fig. 2) with 3D rotational acquisition (Fig. 3) demonstrated
the absence of the M1 segment, replaced by a plexiform ar-
terial network between the internal carotid and the sylvian
bifurcation. Further analysis of the 3D acquisition identified
an aneurysm originating from the arterial twig. There was no
evidence of intracranial arteriosclerotic degeneration, trans-
dural anastomosis, or other vascular anomalies. The diagno-
sis of twig-like MCA with an associated aneurysm explaining
the hemorrhage was established.

Discussion

Anatomic variations of the MCA are relatively rare, with du-
plication and fenestration being the most frequent, with esti-
mated prevalences of 0.2%-2.9% and 1%, respectively [4]. Twig-
like MCA is an uncommon vascular variation, predominantly
reported in case reports [5], with a prevalence varying be-

tween 0.1% and 1% in the literature [6]. Twig-like MCA con-
sists of a plexiform network of small vessels that replace the
M1 segment, sparing the ICA terminus and the anterior cere-
bral artery [6]. Its pathogenesis is still not fully understood,
although it might be caused by an evolutionary arrest of the
developing MCA in its fetal form due to an unknown under-
lying mechanism or fetal vascular insult [5,7]. According to
Akkan et al. [8], the extent of the twig-like appearance de-
pends mainly on how early the interruption of MCA develop-
ment occurred. This can lead to 3 different presentations: a
plexiform network replacing the entire MCA, a plexiform net-
work terminating at the bifurcation, or a plexiform network
ending before the bifurcation begins. In our case, the plexi-
form network ended before the bifurcation.

Twig-like MCA may be observed on cross-sectional imag-
ing [6], although it is often misdiagnosed on these modali-
ties as arteriovenous malformation or pseudo-occlusion of the
MCA [7]. Therefore, cerebral angiography with 3D acquisition
should be recommended whenever unilateral steno-occlusive
MCA is found on MRA or CTA [2]. In our patient, the diagnosis
was confirmed by cerebral angiography.
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Fig. 2 - Cerebral angiographic images showing Twig like MCA : Posteroanterior (A), oblique (B) and lateral (C, D) projections
of the right common carotid artery showing the absence of the M1 segment and its replacement with a plexiform network
compatible with twig like MCA (arrows). Note the absence of transdural anastomosis nor intracranial atherosclerotic

stenosis.

Unfused or twig-like MCA can be incidentally found on
cerebral angiography performed for other reasons, but it is of-
ten diagnosed when symptomatic, as infarction in the MCA
territory can be found in up to 33.3% of cases, according to
the largest series in the literature [9]. These infarcts are of-
ten lacunar and focal. Twig-like MCA can also present with in-
tracranial hemorrhage. Indeed, hemorrhagic events have been
reported in 54% of patients according to the literature and
previous reports [5]. Subarachnoid, intracranial, or intraven-
tricular hemorrhage have all been reported [2]. The mecha-
nism of hemorrhage may be due to rupture of collateral ves-
sels, including the plexiform arterial network, or flow-related
aneurysms [2]. Aneurysm formation is also a known com-
plication of twig-like MCA since its first report in 2005 [3].
Aneurysms may be found at the level of the twigs or proxi-
mal to the MCA, most frequently at the anterior communicat-
ing artery, suggesting they form due to hemodynamic stress
[2,3,9].

To the best of our knowledge, there are 43 reported cases
in the international literature of aneurysms associated with

twig-like MCA [7,10]. The main differential diagnoses of twig-
like MCA are Moyamoya disease and steno-occlusive dis-
orders of the MCA. Several imaging findings may help dif-
ferentiate twig-like MCA from these conditions. Moyamoya
disease is a nonatherosclerotic progressive, usually bilateral,
steno-occlusive arteriopathy that affects the ICA terminus
and the proximal segments of the MCA and ACA. Atheroscle-
rotic steno-occlusive disease of the MCA is another differ-
ential diagnosis to consider, typically seen in older patients
with multiple cardiovascular risk factors. It is usually mul-
tifocal, involving both extracranial and intracranial circula-
tions, whereas twig-like MCA is usually unilateral, involv-
ing a single MCA, and is more often diagnosed at a younger
age [6].

Due to its low prevalence and limited data in the litera-
ture, there are no consensus guidelines on the management of
twig-like MCA. Conservative management with regular imag-
ing follow-up is recommended when asymptomatic. ECA to
MCA bypass and encephaloduroarterial synangiosis can be
successful strategies to enhance vascular supply in cases of is-
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Fig. 3 - 3D acquisition images of the right ICA: 3d images (A, B And C) of the right ICA showing the absence of the M1
segment and its replacement with a plexiform network compatible with twig like MCA (thin arrows). Note the presence of
an aneurysm in the plexiform network (thick arrow in d).

chemic events. Endovascular management is limited to treat- artery presenting with intracerebral hemorrhage during

ing associated aneurysms [6]. pregnancy: report of two cases ». World Neurosurg. X
2019;2:100018. d0i:10.1016/j.wnsx.2019.100018.

[3] Liu H-M, Lai D-M, Tu Y-K, Wang Y-H. « Aneurysms in
twig-like middle cerebral artery ». Cerebrovasc Dis
2005;20(1):1-5. doi:10.1159/000086119.

Patient consent [4] Dimmick SJ, Faulder KC. « Normal variants of the cerebral
circulation at multidetector CT angiography ». Radiographics
2009;29(4):1027-1043. d0i:10.1148/rg.294085730.

Written informed consent for publication has been obtained [5] Viso R, Lylyk I, Albifia P, Lundquist J, Scrivano E, Lylyk P. «

from the patient’s legal representative. Hemorrhagic events associated with unfused or twig-like

configuration of the Middle cerebral artery: a rare vascular
anomaly with clinical relevance ». Interv. Neuroradiol.
2021;27(2):285-290. doi:10.1177/1591019920970430.

Onoue K, Nguyen TN, Mian A, Dasenbrock H, Bedi H,

Abdalkader M. « Twig-like middle cerebral arteries: clinical

and radiological findings ». Clin Imaging 2021;73:31-37.

doi:10.1016/j.clinimag.2020.11.049.
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