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Abstract

The Circle of Willis is linked to the vertebra-basilar system by an important posterior communicating artery
(PCoA), and in case of internal carotid occlusion it acts as the sole source of blood supply to the cerebral
hemispheres. External diameters have been used to determine hypo plasticity of these arteries with the normal
diameter being above 0.5 mm. Hypo plasticity of the PCoA is a risk factor for ischemic infarctions in cases of internal
carotid artery occlusion. In this article we present a rare case of hypo plastic bilateral posterior communicating
arteries in a female cadaver. Hypo plasticity of the PCoA is an attributable factor to ischemic infarctions in cases of
the internal carotid occlusion. Even when neurosurgery is a possibility, access is limited by the micro size of these
arteries.
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Introduction
The posterior communicating artery (PCoA) is a significant

anastomotic link between the anterior and posterior cerebrovascular
systems. This form of connection renders vital communication
between the Circle of Willis and the vertebra-basilar system which are
the major sources of blood supply to the brain. Occlusion, hypoplasia
or aplasia of the PCoA can significantly affect arterial supply to the
brain. Case reports have been reported of the PCoA serving as the
major blood supply to the cerebral hemisphere following unilateral
hypoplasia of the internal carotid artery; thus occlusion, aplasia or
hypoplasia of this artery can significantly compromise arterial supply.
Variations of the PCoA have been reported, where unilateral, bilateral
aplastic and hypo plastic arteries were seen in a number of cases by [1].
Some authors have opinioned that variations in cerebral arterial flow
can predispose to migraines and cerebro-vascular accidents [2]. The
PCoA in its branching pattern arises from the internal carotid artery
via the anterior cerebral artery and the basilar artery via the posterior
cerebral artery though cases have been reported of it arising directly
from the basilar trunk. A normal PCoA is reported to have an external
diameter of 1.00- 1.5 mm and average length of 1.33-1.36 cm
irrespective of the origin [1] and an external diameter of less than
0.5mm irrespective of length is deemed hypo plastic [3,4]. The
significance of length and diameter is associated with the availability of
enough blood supply to the brain [5]. Argued that the volume of blood
flow is inversely proportional to the artery length and the arterial
diameter is directly proportional to it. Thus the shorter and wider the
artery is the more efficient the transmission of blood to its target
organ. In this article we present a rare case of hypo plastic bilateral
posterior communicating arteries in a female cadaver.

Case Report
During post-mortem of an adult female cadaver at the Kampala city

council authority (KCCA) mortuary in Mulago, examination of the
vasculature at the base of the brain revealed bilateral hypo plastic and
grossly thinned PCoA that appeared like threads (Figure 1).The
medical history was unknown since this was an unclaimed body,
presented by the police officials to the mortuary. Measurements of the
left and right PCoA were taken before and after formalin fixation, but
there was no significant difference (Figures 1A and 1B). The basilar
trunk had normal bifurcation into two posterior cerebral arteries
connected to the internal carotid by the hypo plastic communicating
arteries. There were no perforating branches arising from the two
PCoA. The other arteries that comprise the Circle of Willis were
normal.

Figure 1: Fresh (A) and formalin fixed (B) Cadaveric brain showing
hypoplastic posterior communicating arteries. Note that the left
PCoA is larger than the right.

The length and diameter of both arteries was measured using a
digitalized Draper expert sliding Vernier caliper with a precision of 0.1
mm. Two separate readings were taken and the average computed
(Table 1). Diameter measurements were taken at three points along the
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arteries (proximal, mid-point and distal) average of which was
considered as the diameter of the PCoA. The left PCoA was slightly
wider than the right as shown in Table 1.

PCo
A

Proximal
diameter (mm)

Distal diameter
(mm)

Average diameter
(mm)

Length
(mm)

Left 0.55 0.3 0.41 13.89

Right 0.48 0.2 0.38 11.8

Table 1: Showing the diameter and lengths of the hypo plastic Posterior
Communicating Artery.

Discussion
The PCoA in this cadaver were considered hypo plastic basing on

comparisons with average dimensions that have been reported by
several authors [1,4].

The external diameter of the PCoA is used to categorize this artery
into the fetal or adult type. Fetal PCoA have an external diameter of
less than 0.5mm [6]. Reported congenital anomalies of the PCoA
(fetalism) in 7-20% of the Albanian population; with 43% of these
being hypo plastic cases [6]. also reported that 17% of the cadaveric
brains in his study had hypo plastic PCoA; implying that different
populations have varying prevalences and thus varying risk exposures.
Reduction in the diameter of the PCoA might significantly affect the
blood supply to the brain and predispose to ischaemic stroke [7].
Individuals with hypo plastic PCoAs stand a higher risk of developing
ischaemic cerebral infarctions with occlusion of the internal carotid
artery.

Basing on our measurements, the diameter of the hypo plastic
arteries reduced distally with respect from the posterior cerebral
arteries .i.e. left-0.3, right -0.2 mm. The thinning out of these arteries
could present complications even in cases were surgery would be the
resolution for clearing PCoA blockages. Despite the arteries being
wider proximally, this still doesn’t resolve the reduction in blood
transported by these arteries and neither does it make surgery at
proximal points easier.

Embryologically, hypo plasticity of blood arteries is explained by a
deficiency in reticular fibers in the arterial tunica which also
predisposes them to aneurysms and eventual rupture [8,9]. Hypo
plastic arteries like any other may tend to dialate under different
disease conditions like cardiovascular diseases. Radiographic imagery
could mistakenly diagnose dilated hypo plastic PCoA as normal basing
on their external diameter therefore other measures of observing
arterial thickness should be used and vessels monitored in high risk
groups like those with cardiovascular complications to avoid abrupt
intracranial hemorrhage.

Conclusion
Hypo plastic PCoAs if present should be among the highly

prioritized and monitored arteries in high risk groups especially
patients with brain tumours, trauma injuries and cardiovascular
complications given their significance in anastomosis between the
Circle of Willis and the vertebral basilar complex and the likely
consequence of their blockage.
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