t.)

Check for
updates

https://doi.org/10.5115/acb.2019.52.1.43
PISSN 2093-3665 eISSN 2093-3673

Anatomy & Cell Biology

Magnetic resonance angiography of hypoplastic
A1segment of anterior cerebral artery at
3.0-Tesla in Andhra Pradesh population of India
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Abstract: Pre-communicating or Al segment of anterior cerebral artery (AIACA) hypoplasia can negotiate the anterior
cerebral circulation. Not many studies have been examined the association of hypoplastic AIACA and cerebral ischemic stroke
(CIS). In this study the authors’ want to accomplish the relationship between hypoplastic AIACA and outcomes among the
patients with CIS in Andhra Pradesh population of India. Retrospective review of prospectively identified 201 adult patients
with CIS from 2015 to 2017 was achieved. Patients underwent 3.0T intracranial magnetic resonance angiography were
compared with clinical and radiological aspects between male and female cases of A1ACA hypoplasia with associated variations
in the circle of Willis. The obtained data was statistically analysed using SPSS software version 16.0 for Windows and P-value
<0.05 was considered as significant. Chi-square test was applied to find out the association between the sex and incidence of
hypoplastic AIACA. Sixty-four of 201 patients with A1ACA hypoplasia with no aplastic cases were recorded. It was found to be
more in males than females and common on right than left side. Frequent neurological indications such as headache, dizziness,
visual instability, nausea, weakness of extremities and seizure were noted and most cases were associated with CIS. Hypoplastic
A1ACA often associated with ischemia of terminal branches of ipsilateral ACA which is compromised by the blood flow via
contralateral ACA. In this study, though the CIS is not directly related to hypoplastic AIACA, any alterations in Al segment is a
considerable risk factor of stroke.
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Introduction

Internal carotid arteries (ICA) and vertebral arteries supply
human brain bilaterally and anastamose to form circulus ar-
teriosus or circle of Willi's (CW) in the interpeduncular fossa
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at the base of brain [1]. Like any other part of arterial system,
the CW also shows many anatomical variations in the cranial
cavity and approximately only 42% of humans hold complete
CW [2].

The anterior part of CW provide anterior collateral circula-
tion through the bilateral pre-communicating (A1l segments)
anterior cerebral arteries (ACA) with anterior communicating
artery (AcomA) and posterior collateral circulation through
the bilateral pre-communicating (P1 segments) posterior
cerebral arteries (PCA) with posterior communicating artery
[3-7].

The commonest type of anatomical variation in the CW is
hypoplastic or aplastic A1l segment of ACA (A1ACA) [8] and
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the incidence ranging from 1% to 16% observed in angio-
grams, autopsy reports and anatomical dissections [9, 10].

The ACA is one of the terminal branches of ICA and it is
communicated with fellow of opposite side through AcomA.
The ACA is divided into five segments. A1 segment is its ori-
gin from ICA to AcomA; A2 segment, from AcomaA to the
origin of callosomarginal artery; A3 segment, distal to the ori-
gin of callosomarginal artery; and A4 and A5 are the smallest
branches and are known as callosal arteries [11-13].

To our knowledge, literature documentation of the inci-
dence of hypoplastic or aplastic ALACA is scanty in southern
part of India. The aim of this study is to provide anatomic
information and to delineate the range of A1ACA hypopla-
sia or aplasia in Andhra population of India using magnetic
resonance angiography (MRA) of CW. This collected retro-
spective data from single centre study can be correlated with
the clinical characteristic features of the stroke patients which
can provide additional information in the diagnosis and treat-

ment of cerebral infarction.

Materials and Methods

The present study was a retrospective analysis of MRA
of CW on 201 patients, which included 132 males and 69
females with the age range of 24-79 years. The cases were ob-
tained between the years 2015-2017 from patients presented
with symptoms of cerebral ischemic stroke (CIS) at the Na-
rayana General Hospital, Nellore, Andhra Pradesh, India. A
time of flight (TOF)-MRA technique was used and the study
was conducted and analyzed in the departments of radiology,
anatomy and neurology. All the patients underwent 3D TOF-
MRA using 3.0T MRI machine (3.0T system, GE Discovery
MR750w 3.0Tesla, GE Healthcare, Milwaukee, WI, USA)
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and imaging parameters used were (1) repetition time was 30
milliseconds and echo time was 2.7-3.1 milliseconds, (2) flip
angle was 20°, (3) 200 mm field of view, (4) section thickness
was 1.4 mm, and (5) the imaging time was approximately 4.49
minutes. The images obtained were processed using a maxi-
mum intensity projection algorithm to create an angiogram
like image. The reconstructed images were then analyzed to
detect the hypoplastic (<1 mm in diameter) or aplastic A1A-
CA [14]. Cases with stenosis of ICA with hypoplastic ATACA,
aneurysm of ICA or ACA and fenestrated ACA were excluded
from this study. The study was approved by the institutional
ethical committee and clinical variables were abstracted from
Institutional Neurology review board. The statistical analysis
was done with SPSS software version 16.0 for Windows (SPSS
Inc., Chicago, IL, USA) and P-value >0.05 was considered as
statistically significant. Chi-square test was applied to find out
the association between the sex and incidence of hypoplastic
A1ACA.

Results

The present study revealed the incidence of hypoplastic
ATACA using cerebral MRA (Fig. 1A, B). The mean age
of the patients were found to be 57.64+11.74 in males and
56.17+13.11 in females (Table 1). The MRA was performed
within 72 hours of ischemic stroke onset. Out of 201 cases, 64

Table 1. Demographic data of patients studied in relation to sex and age

95% Confidence
Variable Mean=SD (yr) SE . P-value
interval
Male (n=132) 57.64+11.74 1.02 -2.11to 5.05 0.81 0.42"
Female (n=69) 56.17+13.11 1.58 -2.25t05.19 0.81 0.427

SD, standard deviation; SE, standard error. "Not significant.

Fig. 1. (A, B) Cerebral magnetic reso-
nance angiogram showing the right and
left hypoplasia of Al segment of ante-
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Hypoplastic A1 segment of anterior cerebral artery

cases (31.9%) presented ipsilateral hypoplastic AIACA which
includes 51 on right (25.4%) and 13 cases on left side (6.5%).

Out of 64 totally observed incident cases of hypoplastic
A1ACA, 39 (60.94%) were males, which included 33 on right
side (64.7%) and six on left side (46.2%). Similarly the females
were 25 (39.06%) cases, included 18 on right side (35.3%) and
7 on left side (53.8%) (Table 2). No cases of bilateral hypopla-
sia of ATACA and aplastic A1 segment on right or left sides
or both were observed.

Out of 64 cases of hypoplastic AIACA, 46 cases (71.88%)
had ipsilateral ischemia and five (7.81%) presented with bi-
lateral ischemia on terminal branches of ACA which appears
to be the risk factor contributing to ischemic stroke, but ma-
jority of them had first-ever transient ischemic attack (n=33,
71.74%). The remaining 13 hypoplastic AIACA (20.31%) had
no stroke symptoms from ACA involvement.

Table 2. Side and sex-specific incidence of hypoplastic A1 segment of anterior

cerebral artery
Sex Chi-
Variable Vil Dol Total square P-value”
value
Right Normal  Count 99 51 150  0.028 09"
9% withinright  66.0 340 100.0
% within sex 750 739 746
Hypoplasia Count 33 18 51
% withinright 647 353  100.0
% within sex 250 261 254
Left Normal Count 126 62 188 2349 017

% within left 670 33.0 100.0
% within sex 955 899 935
Hypoplasia Count 6 7 13
% within left 462 538 100.0
% within sex 45 101 6.5

9P-value by chi-square test. Not significant.

WL:B73 WW: 2436 [D]
T: 1.4mm L: 73.8mm
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Among the 64 hypoplastic ATACA cases, five of them on
right side (7.81%) in addition showed fetal-type posterior
cerebral circulation for total absence of right P1 segment of
PCA (Fig. 2A). In these cases, ipsilateral weakness of lower
and upper extremities, loss of sensation, and slurred speech
were also been observed. One of the female case on left side,
demonstrated the hypoplastic Al, 2, and 3 segments of ACA
and no blood flow related signal was noted, diagnosed it as
complete hypoplasia of ACA (Fig. 2B).

The commonest neurological symptoms noted in male
and female cases were chronic headache and dizziness (n=43,
67.19%), visual instability (n=14, 21.87%), nausea (n=12,
18.75%), weakness of extremities (n=9, 14.06%), and seizure
(n=8, 12.5%).

Discussion

The A1ACA is the primary supplier of anterior cerebral
collateral blood flow. Hypoplastic or aplastic ALACA is an ex-
ceptional fetal variant of the CW. Absence or aplastic ALACA
is a rare variation of anterior cerebral circulation and its oc-
currence was 1%-4.8% but hypoplastic A1 segment was more
frequently reported between 1% and 13% of general popula-
tion [3, 8, 15-17] and it was 31.9% in present study. Many
cases in this study showed right side hypoplasia of A1IACA
(25.4%) and these observations were coinciding with the
other findings [18-20].

Majority of cases (64.06%) in the present study linked cir-
culation from contralateral A1 segment of ICA was exposed
to poor blood supply to ipsilateral or bilateral striatal areas
supplied by terminal striatal branches of ACA leads into hy-
poplastic related strokes [4, 19, 21]. On the contrary, this per-
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Fig. 2. (A) Cerebral magnetic resonance
angiography (MRA) showing the right
hypoplastic A1 segment of anterior cere-
bral artery (arrow) with fetal-type pos-
terior cerebral circulation for total absence
of right P1 segment of posterior cerebral
arteries (arrowhead). (B) MRA showing
the hypoplastic Al,2,and 3 segments of
anterior cerebral artery (ACA) (arrow)
and no blood flow related signal was
noted, identified it as complctc hyp()p[a.sia

of ACA.
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sistent single robust Al segment of ICA serves blood to both
ACA territory of cerebrum which may not compensate fully
to both hemispheres may leads to stroke as seen in our study
which was agreeing with earlier studies [22, 23].

In the present study, right ALACA hypoplasia associated
ipsilateral fetal variant of PCA showed the ataxic hemiparesis
indicated a less effective collateral blood supply by CW leads
to increased occurrence of anterior or posterior cerebral in-
farction [24].

According to the literature the hypoplasia or aplasia in the
segments of ACA is commonly associated with the presence
of carotid artery stenosis [25, 26] and no such cases were
documented in this current study.

In this study, there is no implication between the presence
or absence of hypoplastic Al segment and anterior cerebral
stroke, but often associated with ischemia of terminal branch-
es of ipsilateral ACA which was compromised by contralat-
eral ACA [19]. In general most of the hypoplastic or aplastic
A1ACA is asymptomatic and it is not directly linked with any
particular neurological disease but may cause inter or intra-
hemispheric collateral circulation failure which may be the
increase risk of stroke in the ACA province [27]. In 2011, Han
et al. [28] observed that the hypoplastic AIACA in pediatric
population was associated predominantly with headache and
dizziness, which may play a role in the incidence of neurolog-
ical diseases in their later life. So the clinicians or neurologists
working in this area should be aware of hypoplastic ALACA
that may lead into progressive cerebral ischemia and can ne-
cessitate precautionary rehabilitation and treatments accord-
ingly.

The limitations of this study is smaller sample size, so fur-
ther studies on hypoplastic ALACA is required to understand
its presumption in large-scale. Despite these limitations, the
authors believe that CIS associated with hypoplasia of AIACA
is a valid ground as observed from the present study.

To our comprehension, this is the first study on patients in
Andhra Pradesh population of India with hypoplastic AIACA
using 3.0T MRA. These findings are in line with preceding
studies which signifies that a compromised anterior collateral
circulation through the CW may play an important role in
patients with cerebral stroke.
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