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A1 segment hypoplasia

Anterior cerebral artery A1 segment hypoplasia is an uncommon fetal variant of the circle of Willis.

There is an association of unilaterally absent or hypoplastic A1 segments of the anterior cerebral
artery with ipsilateral decrease in internal carotid artery (ICA) caliber, and this can be seen on MR
angiograms 1).

Epidemiology

Hypoplasia of the proximal (A1) segment of the anterior cerebral artery (ACA) was examined in 50
human brains and on 8 selected carotid arteriograms. Hypoplasia has been found in 22% of the cases.
Two types of this phenomenon exist, namely the mild and extreme hypoplasia. Mild hypoplasia has
been noticed in 14% of the specimens. The hypoplastic vessel has ranged from 1.3 to 1.9 mm in
diameter (average 1.6 mm) and it was from 0.6 to 0.9 mm smaller than the opposite A1 portion.
Extremely hypoplastic proximal segment has been present in 8% of the cases. It has varied from 0.3
to 1.1 mm in size (average 0.9 mm) and has been more than 1 mm smaller than the opposite
proximal segment. Both mild and extreme hypoplasia have been associated in 81.8% of the cases
with the corresponding variations or malformations of the anterior cerebral, posterior cerebral,
posterior communicating and basilar arteries 2).

The incidence of right-sided A1 segment hypoplasia either accompanied with AcomA aneurysm or not
was much greater than that of left-sided. Intracranial AcomA aneurysm development appeared to be
associated with A1 segment hypoplasia 3).

Complications

The A1 segment of the anterior cerebral artery is a principal supplier of anterior collateral blood flow.

The aim of a study was to determine whether A1 segment hypoplasia may be responsible for acute
ischemic stroke.

Chuang et al. consecutively examined 280 acute ischemic stroke patients (aged 66.9 +/- 14.2 years).
Cerebral magnetic resonance angiography was performed within 72 h of ischemic stroke onset. The
overall incidence of A1 variation in our experimental group was 15.0% (n = 42, agenesis/hypoplasia =
18/24), which was statistically higher than in the control group (n = 12). The majority (n = 30,
71.42%) had ipsilateral striatal lacunar infarctions. Based on these results, A1 agenesis/hypoplasia
appears to be a risk factor contributing to ischemic stroke, especially to strokes in arteries
penetrating the striatal area 4).

Yamaguchi et al. report two cases of bilateral anterior cerebral artery (ACA) territory infarction. On
magnetic resonance (MR) angiograms, the A1 segment of the ACA was unilaterally hypoplastic in both
cases, suggesting that unilateral hypoplasia of A1 is a significant predisposing factor for this rare type
of cerebral infarction. When the contralateral A1 is dominant, embolic materials may enter into it
more easily 5).
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Hypoplasia of the A1 segment of the anterior cerebral artery is frequently observed in patients with
anterior communicating artery aneurysms. The effect of this anatomical variant on ACoA aneurysm
morphology is not well understood 6).

Case series

2017

Yang et al. retrospectively reviewed 251 patients with ACoA aneurysm who underwent surgical
clipping in Beijing Tiantan Hospital between September 2011 and September 2016. Their clinical and
radiologic features, as well as clinical outcomes were reviewed. In addition, univariate and
multivariate logistic regression analysis was performed to identify independent risk factors for the
postoperative infarction and unfavorable clinical outcomes of surgical clipping ACoA aneurysm.

The incidence of A1 segment hypoplasia was 49.8% (125 of 251 patients). Univariate analysis
revealed that multiple aneurysm (P=0.025), diameter of aneurysm (P=0.040) and A1 segment
hypoplasia (P=0.010) were associated with anterior cerebral artery (ACA) territories infarction, and A1
segment hypoplasia (P=0.002) is significantly correlated with unfavorable clinical outcomes of
surgical clipping ACoA aneurysm. Moreover, multivariate analysis showed that multiple aneurysm
(P=0.038, OR=2.571), diameter of aneurysm (P=0.034, OR=1.097) and A1 segment hypoplasia
(P=0.007, OR=3.619) were strongly independent risk factors for ACA territories infarction. In addition,
Hunt and Hess scores (HH) (P=0.036, OR=2.326) and A1 segment hypoplasia (P=0.002, OR=2.873)
are significant independent risk factors for unfavorable clinical outcomes of surgical clipping ACoA
aneurysm.

A1 segment hypoplasia is a significant independent risk factor for unfavorable clinical outcomes of
surgical clipping ACoA aneurysm and ACA infarction after surgery 7).

Case reports

2016

A case of anterior cerebral artery A1 segment hypoplasia syndrome presenting with right lower limb
monoplegia, abulia, and urinary incontinence 8).

2000

A 68-year-old man presented with a Hunt and Hess Grade II subarachnoid hemorrhage and symptoms
of headache, nuchal rigidity, and facial paresis.

Angiographic evaluation with superselective exploration revealed a small ruptured aneurysm located
on a duplicated hypoplastic A1 segment of the left anterior cerebral artery with associated middle
cerebral artery stenosis and secondary early moyamoya changes. Surgical clipping of the aneurysm
was performed successfully while sparing the hypoplastic A1 segment.
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A1 aneurysms occurring on a duplicated anterior cerebral artery segment probably develop from a
congenital weakness of the parent vessel and increased local shear stress. Superselective
angiography was helpful in the preoperative planning and facilitated the decision to treat with surgical
clipping instead of embolization 9).
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