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clinical — radiological study
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Abstract

Background: The anterior cerebral artery (ACA) supplies many eloquent areas and can have anatomical
variations making ACA strokes clinically and radiologically challenging. This study looks at the clinical
and radiological features of isolated acute ACA strokes from a stroke centre in Oman. Methods: A
retrospective study conducted over a 2 year period on ACA strokes presenting within 12 hours of
symptom onset. TOAST classification was used for aetiology. National Institutes of Health Stroke Scale
(NIHSS) and Modified Rankin Scale (mRS) were used to assess stroke severity. Fischer’s classification
was used for assessing the arterial segments with CT angiogram. Heidelberg Bleeding Classification
was used for haemorrhagic conversion. Results: Isolated ACA strokes constituted 25/1180 (2.1 %) of
ischemic strokes. Males 15/25 (60%) Mean age was 68.4 years (Range 42 -97 years). Twenty eight
percent of patients had earlier strokes. Hemiparesis (68%) was the commonest clinical presentation.
Twenty percent had only lower limb weakness. Hypertension 22/25 (88%) followed by diabetes
mellitus 12/25 (48%) was the commonest risk factor. The mean NIHSS was 9 (range 3 to 13). In
36% of patients there was progression of stroke. Plain CT Picked the infarct only in 6/24 (25%). Left
side involvement in 18/25 (72%) Artery of Hubner was involved in 6/25 (24%); 44% had an embolic
aetiology. There was no mortality and at discharge, 11/25 (44%) had mRS3 or less.

Conclusions: In acute ACA infarcts a CT scan can miss the diagnosis in 74%. An embolic aetiology
has to be considered in any Isolated ACA stroke and the outcome appears to be good.

Keywords: Anterior cerebral artery, acute ischemic stroke, isolated anterior cerebral artery infarct,
anatomical variations, clinical presentations, imaging in ischemic strokes, radiological features

INTRODUCTION

The anterior cerebral artery (ACA) is one of
the oldest arteries from the evolutionary aspect,
formed as the terminal branch of the carotid artery.
Phylogenetically it supplies the olfactory lobes in
fish and amphibians and forebrain of reptiles and
birds. When the frontal lobes evolved in mammals
and humans the ACA also evolved branches
and anastomosis to supply superior and medial
frontal areas.' The ACA supplies many eloquent
areas and an ACA infarction can have varying
clinical presentation depending on the segment
involved. To make this more complicated, there
is great variation in its blood supply with many
anatomical variations which make ACA strokes
clinically and radiologically challenging.>?
Isolated ACA infarcts are uncommon and
accounts for 1.1% to 2.3% of ischemic strokes.*¢
Many registries and series have reported embolic

occlusions as an important cause for ACA
Strokes.*’® In a report from Japan, dissection
was found to be an important pathogenic
aetiology.”!® In this study we looked at the
varying clinical presentations and radiological
features and aetiology of isolated ACA strokes.
Also the anatomical variations of ACA and its
main branches and their possible impact on the
clinical and radiological features and outcome
were explored.

METHODS

This study was conducted in the in the stroke
unit of one of the referral centres for stroke in the
Sultanate of Oman. Patients with isolated ACA
Strokes over a period of 2 years (form January
2018 to December 2019) were identified from
the hospitals electronic medical records and the
radiological images were reviewed from picture

Address correspondence to: Amal M Al Hashmi BSc, MD, FRCPC, Senior Consultant Neurologist, Chief, Central Stroke Unit, Neuroscience Directorate,
Khoula Hospital Ministry of Health of Oman, Muscat, Oman. Email: amal.m.alhashmi@gmail.com

Date of Submission: 7 February 2021; Date of Acceptance: 18 June 2021

https://doi.org/10.54029/2021yks

459



Neurology Asia

archiving and communication system. Patient
demographics and clinical details were noted.
National Institutes of Health Stroke Scale (NTHSS)
and Modified Rankin Scale (mRS) were used to
assess stroke severity at admission and discharge."
The TOAST Ceriteria'> was used to classify the
stroke aetiology.

All the radiological images were reviewed
by radiologists. We followed the Fischer’s
classification’® that divided the ACA into 5
segments: Precommunicating (Al); the vertical
segment below the genu of the corpus callosum
(A2); the segment curving around the genu of
the corpus callosum (A3); the terminal branches
(A4); and the (AS) was used to identify the arterial
segment involved. Haemorrhagic conversion of
the infarcted areas were classified according to the
Heidelberg Bleeding Classification.'* Anatomical
variants of ACA was noted as described by the CT
angiogram based study by Sosa et al."” Two-tailed
Fisher’s exact test was used to look for significant
associations. Statistical analysis was done using
a statistical package STATA (StataCorp).

RESULTS

During the 2 year period a total of 1,180 cases of
ischemic strokes were treated at the centre, out of
these 25 (2.1%) were patients with isolated ACA
strokes. All patient were seen within 12 hours of
their symptom onset. Six patients arrived within
the window period for thrombolysis (< 4.5 hours),
with 5/6 received IV thrombolysis. One patient
had an earlier stroke and the initial CT and CT
perfusion did not show any features of acute stroke
and hence not thrombolysed. None of the patients
had large vessel occlusion. Therefore none had
thrombectomy. Males constituted 15/25 (60%).
The mean age was 68 4 years (Range 42 -97 years).
Hypertension was the commonest risk factor seen
in 22/25 (88%) followed by diabetes mellitus
12/25 (48%) and dyslipidemia 6/25 (24%); 4/25
(16%) were current smokers and another 4 /5
(16%) were patient with known atrial fibrillation.
Seven (7/25, 28%) patients had earlier strokes
and 5/25 (20%) were on treatment for ischemic
heart disease. Hemiparesis and hemiplegia were
the commonest clinical presentation in 17/25
(68%). In 6/25 (24%) the hemiparesis was
associated with confusion and in another 5/25
(20%) there was associated dysarthria. In 5/25
(20%) there was only lower limb weakness 3
(12%) patients presented only with confused
behaviour. Associated urinary incontinence was
noted in one patient with hemiparesis.
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The mean NIHSS was 9 (Range 3 -13); 6
patients had residual deficits form earlier strokes
and 3 patients were bed bound due to dementing
illness. In 9/25 (36%), the patients had progression
of symptoms and recruitment of new deficits after
admission.

In 24/25 (96%) patients the first investigation
was plain CT (with CT Perfusion in 7/24). The
plain CT picked up the ACA infarct only in 6/24
(25%) (One patient had MRI in the acute phase).
(Figure 1)

The CT perfusion picked up the infarct in
4 /7 (57%). In the remaining a repeat CT done
between 24 To 72 hours (7 patients) and MRI
DWI sequence (7 patients) was needed to show
the infarct. (Figure 2)

The infarct was on the left side in 18/25 (72%)
and on the right in 5. Two patients had bilateral
involvement.

Vascular imaging was done in 17/25 (68%).
The variants in the anterior communicating artery
(A—Com) were as noted in Figure 3: —X shaped
A-Com in 2 (12%), absence of A-Com and a Y
shaped A-Com in one each (6%). In the remaining
13 (76%), the A-Com had a typical configuration.
Hypoplasia of the Al segment was seen in 4
(24%) and a total absence and fenestrated A1 was
seen in one each (6%). As for ACA A2 segment,
hypoplasia was seen in 2 patients and one each
had total absence and a triple A2 segment. Artery
of Hubner was involved in 6/25 (24%) patients,
and in these the A2 segment was involved in 4
and Al in one.

Eight (8/25) patients had carotid atherosclerotic
disease; 3 ipsilateral to the ACA infarct. However
none had a stenosis of >70%. Hemorrhagic
conversion of the infarcts was seen in 4 patient.
Based on the Heidelberg bleeding classification,
2 patients had H1, one each H2 and PH2. There
was history of earlier strokes in 7/25 (28%).
These earlier strokes were in the ipsilateral middle
cerebral artery (MCA) territory in 4, contralateral
MCA in 2 and in the posterior circulating in 1.
6/25 (24%) had silent infarcts (ipsilateral MCA
2 contralateral MCA 2 and posterior cerebral
artery 2). Five patients (20%) were treated by
IV thrombolysis. Based on the TOAST Criteria
(Table 1), the majority of the patients 11/25 (44%)
had an embolic stroke. Of the 7 patients who had
atrial fibrillation, 4 were already known cases and
of these 2 had their INR in sub-therapeutic range
and one patient had missed medications for 3 days
at the time of stroke. Three patients were found
to have atrial fibrillation after their stroke.



Figure 1. Plain CT scan Images (A) Day 1 and (B) Day 2 not showing any infarcts and MRI (C) ADC and (D)
DWTI Sequences done on day 4 showing infarction in the left ACA territory

As for complications, 6/25 had severe
dysphagia requiring RT Feeds. Complications
in the acute phase were aspiration pneumonia
3/25. Early post stroke seizures 3/25, Urinary
tract infection. On patient developed congestive
cardiac failure needing ventilator support. At the
time of discharge 11/25 patient had mRS of 3 or
less. In the remaining, 14/25 who had a mRS
of 4 and 5, 7 patients had earlier strokes and in
4 of them base line MRIS was already 3.

At 3 month follow up, 2 patients died, one due
to severe CCF and another due to severe sepsis
and shock. The rest had either full recovery or
mild residual disability.

DISCUSSION

In our series the incidence of isolated ACA stroke
was 2.1% of the ischemic strokes, which was
similar to that described in the literature.*¢ All
the patients had presented within 12 hours of
their symptoms, however a plain CT scan which
is usually the first investigation for suspected
acute strokes could detect the ACS infarct in
only 25%. (Figure 1, 2) This is significant since
in 20% the presentation was only with isolated
lower limb weakness and a normal CT may
lead to the erroneous localization to a pathology
outside the CNS and in another 12% the presenting
complaint was behavioral changes which again
with a normal scan could make the clinician think
of an alternate diagnosis.
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Figure 2. CT perfusion images (A) Cerebral blood flow; (B) Cerebral blood volume; and (C) Time to peak showing
matched deficit in the left ACA territory. The CT axial sections (D) done concurrently showing no features

to suggest any infarcts.

The mean NIHSS was 9 with a range varying
from 3 to 13. However all the patient who had
NIHSS of more than 10 had either an earlier
stroke or dementia with residual deficits which
had contributed to the high NIHSS. If we exclude
these patient, the mean NIHSS was only 5. Even
though the ACA supply the leg areas, hemiparesis
and hemiplegia were the commonest clinical
presentation in 68%. However the lower limb
weakness was more pronounced compared with
the upper limbs.

The artery of Hubner was involved in 24%
of the patients. All except one had significant
dysarthria as their initial presenting symptom
apart for the hemiparesis, and one patient had
choreiform movements involving the upper limb.
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It is well documented in the literature that
embolism is an important etiology in ACA
strokes.'®!” A cardiac embolic source was noted
in 44% of our cases. (Table 1) In addition; 3
patients had carotid atherosclerotic disease
(<70% stenosis) ipsilateral to the infarct raising the
possibility of artery of artery thromboembolism.
However some regional variation in the etiology
has been reported. Kazui et al.'® reported that in the
Japanese population, the etiology of isolated ACA
infarcts are mainly atherosclerotic rather than
embolic. This may be a reflection of the overall
higher prevalence of intracranial atherosclerotic
disease in the East as compared to the West.
It is also interesting to note that the left ACA



Typical X-shaped
76% 12%
B
Typical  Hypoplasia
64 % 24%
C
Typical Hypoplasia
76% 12%

Absence Y-shaped
6% 6%
Abszence Fenestration

6% 6%
Absence Triple ACA
6% 6%

Figure 3. Variants seen in the (A) A-Com, (B) Al segment, and (C) A2 segment of ACA.

was involved in 72% of our cases. It has been
documented in the literature that cardiac emboli
tends to have a predilection for the left internal
carotid artery and its branches especially in the
setting of atrial fibrillation.!®'” Embolic stroke
due to unstable aortic arch atheroma also tend to

Table 1: Aetiology according to the TOAST criteria

cause more left hemispheric strokes.'” However
there was no evidence of any significant aortic
arch atheroma in any of our patients.

Also the findings of earlier stroke in 28% and
silent infarcts in 24% emphasizes the importance
to actively investigate for an embolic source in

Etiology According to the TOAST Criteria

Large artery atherosclerosis 9
Intracranial atherosclerosis 9
Cardio embolic 11
Atrial fibrillation 7 (1 With LA Thrombus)
Dilated ischemic cardiomyopathy 4
Other determined etiology 2
Dissection 1
Vasculitis 1
Undetermined etiology 3
Evaluation incomplete 3
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any patient with an ACA stroke. Two patient had
bilateral ACA infarcts and their vascular imaging
showed hypoplasia of Al segment one side.
Studies have shown that hypoplasia or absence
of one Al segment can be seen in up to 11% and
bilateral ACA territories can be involved either
with embolic or atherosclerotic occlusion of the
dominant A1 Segment in these variants.'

Fused or X shaped A-Com was the commonest
variation in the A-Com seen. Complete absence
of A-Com in 6% and hypoplasia of Al and A 2
segments were similar to seen in the literature >
Isolated ACA infarcts are known to have a good
short term outcome.” This is reflected in our
series where there was no in-hospital mortality,
however in the follow up period 2 patients died
as a consequence of non-neurological causes.

In conclusion, this study highlights firstly, in
the acute setting ACA strokes can be missed on
plain CT. Secondly, in a patient presenting with
ACA stroke, one need to consider an embolic
etiology and to extensively investigate for the
same for proper preventive treatment.
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