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ABSTRACT

Fetal type posterior cerebral artery (FTPCA) is a variant of posterior circulation of brain, in which the
distal part of posterior cerebral artery (PCA) is perfused by a branch of internal carotid artery (ICA) via
fetal posterior communicating artery (fetal PCOM). In the presence of fetal PCOM, a paradoxical
concurrent infarction of anterior and posterior circulation may happen. We report a 67-year-old man
who presented with sudden onset right sided weakness and aphasia, with National Institutes of Health
Stroke Scale (NIHSS) score of 22 and clinically diagnosed to have left total anterior circulation infarct
(TACI). Subsequently, he received IV Alteplase as a standard hyperacute ischemic stroke treatment.
Computed tomography angiography (CTA) of brain showed left FTPCA with prominent left fetal
PCOM. Subsequent computed tomography (CT) of brain showed concurrent left middle cerebral artery
(MCA) and PCA territories infarct. CTA brain is commonly done in ischemic stroke cases to assess
presence of large vessel occlusions and intracranial or extracranial atherosclerotic disease. However,
this case depicts its additional role in detecting anatomical variants of cerebral circulation. In terms of
clinical importance, presence of multiple territories infarction portends a poorer neurological outcome.
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BACKGROUND

Posterior cerebral artery (PCA) is an important
branch of basilar artery in posterior circulation of
the brain. It functions to supply the occipital lobe,
the inferomedial temporal lobe, and portions of the
posterior inferior parietal lobe. [1] Fetal origin of
the PCA is a common variant in the posterior
cerebral circulation, with an estimated prevalence
of 15-32% of individuals. [2] This common
variant is mainly detected only after a patient has
suffered an ischemic stroke or when a non-
invasive or invasive cerebral angiography is
performed for various indications.

Fetal type PCA (FTPCA) denotes bulk of
blood supply to PCA territory arising from
internal carotid artery (ICA) via posterior
communicating artery (PCOM) with absent or
hypoplastic P1 segment of PCA. This variant of
PCOM is called fetal PCOM. Van Raamt et al.
have proposed the term full fetal type PCA (full
FTPCA) for total absence of P1 segment, while
partial FTPCA for hypoplastic P1 segment. In
both circumstances, the posterior communicating
artery appears larger than usual on CTA brain. [3]
Although FTPCA is a normal variant; it results in
the lack of proper collaterals and larger than usual
posterior communicating artery may pose an



increased risk for ischemic injury to the anterior as
well as posterior cerebral regions. [4] A
concurrent infarct involving multiple arterial
territories herald a poorer neurological outcome.
We report a case of concurrent left middle cerebral
artery (MCA) and PCA territory infarction,
sparing the anterior cerebral artery (ACA).

CASE PRESENTATION
A 67-year-old man presented with sudden onset of
right sided body weakness and slurred speech at
11.30am. Otherwise, he didn’t complain of
headache, blurred vision, vomiting or numbness.
There was no seizure. He neither complained of
chest pain nor palpitation. He had underlying
schizophrenia  diagnosed in 2015, on
chlorpromazine 100mg on night. He had a
laparotomy 3 years ago, which the cause remained
uncertain. He is an active smoker but not known
to have diabetes mellitus, hypertension or
dyslipidaemia.

Upon arrival, his Glasgow Coma Scale
(GCS) was E4V3MS5, pupils bilaterally equal and
reactive. Initial blood pressure 138/87mmHg,

Non contrasted CT brain showed as below:
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pulse rate 57 beats per minute, respiratory rate 16
breaths per minute, temperature 37°C, pain score
0. His oxygen saturation was 95%, and capillary
blood glucose 5.7mmol/L. His lungs were clear on
auscultation, no murmur and no carotid bruit.
Examination of abdomen revealed a midline
laparotomy scar. Neurological assessment
revealed normal tone with right upper limb and
lower limb muscle power grading 5/5, while left
upper limb and lower limb power 2/5 based on
medical research council scale for muscle
strength. Otherwise, reflexes were normal with
extensor plantar response bilaterally.

His initial NIHSS score was 22.
Electrocardiography revealed sinus rhythm. Blood
investigations revealed hemoglobin count
16.2g/dL, white blood cell count 13 X 10%/uL,
platelet count 269 X 10°/uL, hematocrit 48%,
sodium 141 mmol/L, potassium 4 mmol/L, urea
4.1 mmol/L , creatinine 105 pmol/L , corrected
calcium 2.07 mmol/L, phosphate 1.43 mmol/L,
prothrombin time 13 sec, activated plasma
thromboplastin  time 41 sec, international
normalised ratio (INR) 0.99.

Figure A. Hyperdense left MCA sign. (arrow)

Figure B. Hypodense of left parietal and insular
cortex. (arrow)
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The ASPECT score was 5, involving left M1, M2,
M3, M4, and insular cortex.

Based on clinical symptoms and imaging,
he was diagnosed as left total anterior circulation
infarct (TACI) involving left MCA territory,
based on Oxfordshire Community Stroke Project
(OCSP) classification. Intravenous Alteplase
50mg (based on body weight) was given at 3hour

20minutes from symptom onset.

Figure C. Loss of sulci over left parietal area. (arrow)

Subsequently, a cerebral CT angiogram was performed. The imaging as follows:

Figure D: Hypoplastic left P1. (arrow)

Bilateral MCA and ACA were patent. Intracranial
part of bilateral ICA was patent. However, unable
to comment on extracranial ICA as our CT
angiography was not extended down to arch of
aorta.

He was admitted into intensive care unit
for close monitoring. Systolic blood pressure
remained in the range of 150-180 during and after

alteplase infusion. Unfortunately, 2 hours later he
developed respiratory distress due to acute
pulmonary oedema. He was intubated and
ventilated, after initial intravenous frusemide
failed to improve his clinical state.



Figure H: Infarct over both left MCA (arrow) and
PCA territory. (block arrow)

DISCUSSION

MCA infarct is one of the devastating forms of
stroke. Clinically they can come in the form of
Partial Anterior Circulation Infarct (PACI) or
Total Anterior Circulation Infarct (TACI). Our
patient presented as TACI, however to our
surprise he had a concurrent MCA and PCA
territory infarcts.

A fetal origin of Posterior Cerebral Artery
1S a common variant in posterior circulation,
estimated to be of 15-32% of population. This
means the PCOM will be larger than P1 segment
of PCA, which the latter will be hypoplastic or at
times absent. Hence, bulk of blood supply to PCA
comes via PCOM, from ipsilateral ICA. This type
of PCOM is named fetal PCOM.
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Figure G: Infarct over left PCA territory. (block
arrow)

Repeated CT brain at day 4 of stroke revealed
well established concurrent right MCA and PCA
territory infarctions. Ipsilateral mild cerebral
oedema was present as well. Hence, IV mannitol
20% 200cc 12-hourly was given for one day. His
Glasgow Coma Scale (GCS) was E2VTMS at day
5 of stroke despite 24 hours without sedation.
Subcutaneous heparin 5000unit BD was started
for deep vein thrombosis prophylaxis and oral
aspirin was initiated at day 5 of stroke. He was
planned for trachaeostomy and weaning off
ventilatory support. However, he developed
pneumonia and acute kidney injury requiring high
ventilator setting and hemodialysis respectively.
Eventually, succumbed to sepsis on day 13 of
stroke.

Our patient suffered a concurrent left
MCA and PCA territory infarcts due to the
presence of left fetal PCOM (fetal origin of PCA).
We postulate an artery-to-arteries embolization
(from extracranial part of left internal carotid to
left PCA-P2 segment and left MCA).

Nevertheless, CT angiography did not
show acute thrombus in either vessel, which could
be due to lysed clot (post intravenous
thrombolysis) or the clots could have migrated
further distally. Distal occlusions are not readily
visible on CT angiography.

Otherwise, a concurrent infarct could be as
well of cardiac origin, whereby a thrombus from
intracardiac region could have travelled up to
intracranial artery via internal carotid, causing
occlusion of left MCA and PCA, with left PCOM



serving as a conduit for cross embolization from
the ICA to the PCA P2 segment or its distal
branches. Unfortunately, 24 hours cardiac activity
recording (Holter examination) and
echocardiography was not done to confirm
possibility of cardioembolism.

According to van Raamt et al, a full
FTPCA carries a higher vascular insufficiency risk
than a partial FTPCA because leptomeningeal
anastomoses do not form between the anterior and
posterior circulation if a person has a full
FTPCA.[3] A series of cases reported by Nico et.al
showed patients with fetal origin of PCA is more
likely to have a posterior circulation infarct, rather
than concurrent anterior and posterior circulation
infarct [5]. This is supported by a theory of
increased ICA-PCA pressure gradient due to
hemodynamic changes from stenotic lesions in
vertebrobasilar system or significant
artherosclerosis of proximal ICA.[6]

This case of fetal-type PCA (FTPCA) and
concurrent PCA-MCA territory infarction
illustrates the variability in anatomy and clinical
significance of PCA variants. FTPCA is clearly
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