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Abstract

Introduction : Twig-like middle cerebral artery (T-MCA) or rete mirabile anomaly is a rare vascular anomaly with clinical relevance 
characterized by the replacement of the M1 segment by a plexiform network of small vessels1. With an incidence ranging from 
0.11% to 1.17%, it is more prevalent in Asia.2 The twig arises from the distal ICA and ends at the distal horizontal portion of MCA 
while lenticulostriate arteries (LSAs) arise from the plexiform network of the involved M1 segment. It is crucial to distinguish 
this embryological anomaly from Moyamoya Disease (MMD), moyamoya-like syndrome, atherosclerotic steno-occlusive disease, 
and vasculitis to prevent misdiagnosis and unnecessary treatment.2 We present the case of a 30-year-old male who complained of 
left eyelid ptosis and diplopia. Incidentally, he was diagnosed with both a twig-like middle cerebral artery (MCA) anomaly and an 
associated anterior communicating artery (ACoM) aneurysm. 
The twig-like middle cerebral artery (T-MCA) anomaly, also known as rete mirabile anomaly, is a rare vascular variation characterized 
by the replacement of the M1 segment with a plexiform network of small vessels. Here, we present a case of a 30-year-old male 
with left eyelid ptosis and diplopia, who was incidentally diagnosed with T-MCA anomaly along with an associated anterior 
communicating artery (ACoM) aneurysm. 
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Twig-like MCA: A Rare Vascular Anomaly 

CASE REPORT 

This 30-year-old male presented with a 20-day history of
sudden-onset left eyelid droop, accompanied by progressive 

blurry vision. On examination, left eyelid drooping and left 
eye medial rectus palsy were evident (Figure 1). CT cerebral 
angiography and digital subtraction angiography (DSA) unveiled 
a saccular aneurysm arising from the ACoM, involving the A2 
segment of both ACAs and an absence/discontinuity of the left 
M1-MCA, with in-situ multiple vessels reconstituting the artery, 
presenting a unique "twig-like appearance" (Figure 2 and Figure 
3). Patient denied surgical intervention and was subsequently 
managed with methylprednisolone and supportive measures, 
maintaining stable vitals and fair general condition throughout 

the hospital stay. Upon discharge, the patient was prescribed oral 
medications (Prednisolone, Pyridostigmine, Methylcobalamine, 
Esmoprazole) and scheduled for a follow-up after six months for 
repeat angiography to monitor the size of the ACoM aneurysm. 
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factor for MMD in the East Asian population. There has also 
been a reported case of twig-like MCA showing a heterozygous 
mutation of RNF213.3 Further genetic investigations are 
warranted to know the underlying common pathogenesis of 
MMD and twig-like MCA. 
  

Conclusion

 In conclusion, T-MCA anomalies present complex 
clinical challenges, with risks of both ischemic and hemorrhagic 
strokes, as well as aneurysm formation. While distinguishing 
T-MCA from other cerebrovascular conditions like MMD is crucial 
for accurate diagnosis and appropriate treatment, uncertainties 
persist regarding optimal management strategies. Further 
research is needed to elucidate the effectiveness of interventions 
such as antiplatelet medications and revascularization procedures 
in reducing the associated risks, highlighting the importance 
of continued investigation into this rare vascular anomaly. 

Discussion

 MCA anomalies are relatively rare, however, duplicated, 
accessory, duplicated origin, early branching, fenestrated, and 
twig-like MCA have been reported. There are only a few reported 
cases of twig-like MCA which have also been described as 
“unfused MCA”, “aplastic MCA”, and “unfused/twig-like MCA”. 
  
Twig-like MCA is generally due to an unknown mechanism 
or ischemic insult in utero. Twig-like MCA is considered a 
“persistent” arterial network of primitive MCA due to regression 
failure3 (Figure 4). However, there is no evidence showing that 
twig-like MCA is the persistent embryonal arterial network. 

Angiographical features of twig-like MCA include 1) a steno-
occlusive lesion at the unilateral MCA 2) a plexiform arterial 
network replacing normal MCA 3) LSAs arising from the 
plexiform arterial network 4) normal cortical branches beyond 
the affected MCA trunk and 5) compensatory leptomeningeal 
collaterals from anterior and posterior cerebral arteries.3 
  
Anomalies in the twig-like middle cerebral artery (T-MCA) 
have been found to correlate with various stroke types. 
Ischemic strokes are reported in 33–46% of cases, while 
hemorrhagic strokes occur in 27–40% of cases. Additionally, 
T-MCA anomalies are implicated in aneurysm rupture 
in 26.6–46% of cases.4 Aneurysm formation is a well-
documented complication of T-MCA, commonly at the distal 
ICA, or the A1-A2 junction of the ACA, hinting at their 
flow-related nature. The reported case also demonstrated 
an anterior communicating artery aneurysm (Figure 2) 
  
T-MCA must be differentiated from MMD 
and other steno-occlusive disorders of 
the arterial circle of Willis including MCA. It is important to 
distinguish the differences in angioarchitecture to prevent 
mistreatment.  Additionally, while 20%–43% of MMD cases 
involve the PCA, T-MCA typically shows no posterior circulation 
involvement.5 Also, while MMD progresses, twig-like MCA was 
recognized to be non-progressive during the reported short periods. 
Mutation in the gene encoding RNF213 is the strongest genetic
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