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e anterior communicating artery (ACoA) and two anterior
cerebral arteries (ACA) form the anterior communicating artery
complex (ACAC), which consists of an Al segment (from the internal
carotid artery to the ACoA), an A2 segment (which extends from the
ACo0A), and an A3 segment.

Other authors performed univariate and multivariate analyzes
of ACoA aneurysms and identi ed that the risk of ACoA aneurysm
formation isdetermined by several independent clinical, morphological,
and hemodynamic factors. Kaspera et al. (2014) showed that smoking,
hypertension, asymmetry of Al segments, angle between Al and A2
segments, diameter of Al segment, Mv (mean velocity), P1 (Pulsatility
Index) and VFR (volume ow rate) in the Al segment were found to
be signi cantly associated with the presence of ACoA aneurysms on
univariate analysis, but the strongest independent risk factors include
smoking, asymmetry of Al segments >40%, low blood ow pulsatility,
and angle between Al and A2 segments <100°.

Hashimoto showed that increased blood ow due to experimentally
induced hypertension results in the formation of aneurysms in the
collateral circulation pathways.

Hemodynamic stress results in degeneration of the internal elastic
lamina, followed by thinning of the muscle media due to a decrease in
medial smooth muscle cells. Cigarette smoke induces an endothelial
in ammatory response and proin ammatory phenotypic modulation
of vascular smooth muscle cells, and subsequent aneurysm formation.
Hemodynamic forces, particularly wall shearing, play a crucial role in
initiating cerebral aneurysm formation [8-10].

Stojanovi¢ et al. (2019) investigated a group of 114 patients
treated surgically for unruptured cerebral aneurysms and a group
of 56 autopsied subjects. Asymmetry of the polygon of Willis was
identi ed in the group of subjects treated surgically. Changes such as
Al hypoplasia or aplasia leading to asymmetry of the circle of Willis
directly a ect the possibility of cerebral aneurysm rupture [11].

e ACA is a terminal branch of the internal carotid artery and
forms the anterior component of the PAW together with the ACoA. It
supplies blood to the orbital-frontal and medial hemispheric portions
of the brain, including the paracentral lobe and the outer superior band
of the frontal lobe. e Al segment hypoplasia is an uncommon fetal
variant of PAW. e frequency of this congenital variation is 1-13%, as
derived from angiograms and autopsy reports in various experimental
studies [12]. Among all ischemic strokes, strokes in the territory of
the ACA constitute only 0.6-3% and are correlated with anatomical
variations of the Al segment of the ACA. e most common
abnormalities of the ACA are agenesis, hypoplasia, and duplication,
also as we identi ed, to which we added the fenestration, longer length,
and tortuous course of the ACA.

e Alsegment of the ACA is a major supplier of anterior collateral
blood ow. s segment is also a source for numerous penetrating
striatal arteries that supply the anterior hypothalamus, the septum
pellucidum, and the anterior and inferior portions of the striatum.

In general, most hypoplastic or aplastic A1 segments of ACAs are
asymptomatic and not directly related to any particular neurological
disease, but may cause insu ciency of inter-or intra-hemispheric
collateral circulation, which may represent an increased risk of cerebral
stroke in the area irrigated by the normal ACA.

It appears that Al segment hypoplasia in the pediatric population
is predominantly associated with headaches and dizziness, which
may play a role in the incidence of neurological disease later in life.

e mechanism of these symptoms may be represented by progressive
cerebral ischemia [13].

In general, arterial "fenestration" is described if the cerebral artery is
doubled in one part of its trunk into two independent channels, which
have their own tunica intima and tunica media, and sometimes even
a tunica adventitia, and a er the appropriate course, these channels
reform the original artery. Fenestration of the Al segment may occur
due to the absence of fusion of the primitive plexiform anastomosis
between the ACA and the primitive olfactory artery, normally present
at the 18-43 mm embryonic stage.

Consequently, insu cient ACA development may increase blood

ow in one of the Al segments due to possible Al hypoplasia or Al
aplasia on the opposite side and result in increased hemodynamic
stress and tunica media defects at the ipsilateral Al bifurcation or

Ctdominantly assoc88on nt lly in th. normall4leptum s weguery. Fenestr5 -1.

U OnngliG tighn adza+ oA AIA o33m6s 1AadAq

RN 5 § lagal 5§ 0///121



Citation: Costea CF, Dumitrescu AM, Cucu Al, Trandafr LM, Gurzu IL, Morosan GC, et al. (2023) Risk Factors and Associated Diseases in the Case

Page 3 of 4

Other cerebrovascular or medical pathologies associated with
variants of the circle of Willis

ere are very few studies that have analyzed the causes of death
in patients with variations in the CoW. Nordon and Rodrigues
Janior (2012) rst reported respiratory failure caused by pneumonia,
bronchopneumonia, pulmonary collapse, and pulmonary edema. In the
studies, heart failure was located at the second site and included: acute
myocardial infarction, dilated cardiomyopathy, chronic pulmonary
heart caused by pulmonary embolism. In the third place, in their study,
the above authors identi ed septic or ischemic shock.

e hemorrhagic vascular accident has as a possible mechanism
on the pathological changes in the arterial walls at the CoW level
determined by both hypertension and atherosclerosis and diabetes,
which led to the rupture of the walls in the presence of anatomical
variants that no longer allowed the functioning of the PAW as an
arterial system of anastomaosis type.

In acute pancreatitis, pancreatic enzymes are released (trypsin,
pancreatic elastase) that pass into the blood due to pancreatic
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