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Introduction

Intracranial arterial variations are prevalent and do not necessarily com-
promise cerebral blood flow. These variations, including the persistence
of embryonic features like the fetal posterior cerebral artery pattern from
the internal carotid artery, are commonly found during neuroradiological
evaluation and noted in neurological assessments for symptoms like head-
aches and dizziness. Primary headaches such as cluster headache require
differential diagnosis to exclude organic causes like parasellar lesions,
which mimic their presentation. In this article, we aim to report a case of
an adult patient who experienced a typical episode of cluster headache,
and during the radiological investigation, we identified the presence of an
azygos-type anterior cerebral artery (possibly unrelated to the trigeminal
autonomic cephalalgia).

Case report

This article presents a case of a 73-year-old male experiencing severe,
right-sided orbital-fronto-parietal headaches at age 45, diagnosed as cluster
headaches. Accompanied by tearing and redness of the right eye, episodes
lasted 30-60 minutes, and agitation. Despite the pain's intensity, oxygen
therapy provided relief. Recent MRI scans, prompted by two months of
dizziness, revealed an azygos anterior cerebral artery without other abnor-
malities, highlighting a rare anatomical variant.

Conclusion

In conclusion, we have presented a case involving a patient with a history of
cluster headaches who, upon undergoing MRI evaluation, was discovered
to have an azygos-type anterior cerebral artery. Considering the uncommon
nature of this anatomical variation, we believe it is crucial to report and
document this finding.
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Introduction

A natomical variations in intracranial arterial vessels are com-
mon, yet they do not necessarily lead to insufficient cerebral
blood supply (1, 2). Several arterial variants are often encountered
when investigating patients with neurological complaints (e.g.,
headache, dizziness, or focal neurological symptoms) (3-7). Many
of these anatomical variations occur due to the persistence of em-
bryonic vascular arrangements. The most common among these is
the persistence of the fetal pattern of the posterior cerebral artery,
which originates from the internal carotid artery (2, 4).

An intracranial arterial anatomical variation, first described in 1885
by Professor Wilder as the "arteria termatica," is very likely what
is known today as the azygos anterior cerebral artery (ACA) (8).
The literature indicates that an azygos ACA is found in 0.2-11.6%
of individuals in large series of consecutive individual evaluations
(3,9, 10).

Besides, cluster headache is classified among primary headaches,
but physicians are tasked with ruling out potential organic causes
(e.g., parasellar lesions) that could present with a neurological picture
identical to primary cluster headaches (11). We have previously
published cases of cluster headaches secondary to the presence of
internal carotid aneurysms in the proximity of the sella turcica (11).

The increased use of neuroimaging assessment in patients with
neurological complaints has significantly raised the frequency of
incidental findings of intracranial anomalies unrelated to the evalu-

ated patient's symptoms. Establishing a causal relationship between

the anomaly and the presented symptom is sometimes challenging
(12, 13).

In this article, we aim to report a case of an adult patient who expe-
rienced a typical episode of cluster headache, and during the radio-
logical investigation, we identified the presence of an azygos-type
ACA (possibly unrelated to the trigeminal autonomic cephalalgia).

Case Report

A 73-year-old man with complaints of dizziness for the past two
months and a history of experiencing a severe headache at the age
of 45 was attended to in our outpatient unit. The headache, local-
ized to the right orbito-fronto-parietal area, was associated with
tearing and redness of the right eye during the episodes, which last-
ed 30-60 minutes. During these episodes, he became agitated and
angry, with an urge to run and bang his head against a wall; these
symptoms persisted for approximately ten weeks. He reported the
pain as unbearable and the worst he had ever experienced in his
life. He mentioned relief from the pain with oxygen therapy. At
that time, he was diagnosed with cluster headache by a neurologist.
A brain MRI was performed, which showed no abnormalities except
for the presence of an azygos-type ACA (Figure 1). An MR angiogra-
phy more clearly depicted the azygos-type ACA (Figure 2).

Discussion

The literature indicates that encountering an azygos ACA is rare (3,
5,9, 10, 14). In this instance, the two A1 segments join near where
the anterior communicating artery would be located, forming a single
artery that ascends in the interhemispheric fissure. This type of ana-
tomical variation is termed 'azygos,' meaning it occurs as a single unit

rather than one of a pair, highlighting a biological structure without

arrow) bifurcates into distal pericallosal branches, as the arrowheads indicate. Right panel, axial T1W with intravenous Gd-contrast MRI of the brain reveals

an azygos anterior cerebral artery, as indicated by the arrowhead.
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Figure 2. MR angiography more distinctly displays the azygos-type anterior cerebral artery, marked by short yellow arrows. The images are showcased from
three angles: A, frontal; B, oblique; and C, lateral view. Pay attention to the hypoplastic right A1 segment (A) and an early bifurcation of the left middle cerebral
artery (B), highlighted by white arrows.

a counterpart. The term 'azygos' is derived from Greek, meaning
'without a pair,' which aptly describes its uniqueness by not having
a similar anatomical structure on the other side (15).

Paraskevas and colleagues (15), after reviewing medical literature
spanning the last two millennia, stated that Galen, in his work titled
"Hippocrates De acutorum morborum victu liber et Galeni commen-
tarius," was the first to use the term "¢ lvyog pAéy" (azygos vein) in
the literature. However, he did not employ it as an official anatom-
ical term but rather as an adjective describing a vein, indicating the
absence of a similar paired vein on the left side.

The formation of the azygos artery is thought to occur during embry-
onic development through the fusion of the A2 segments (16). This
process may originate from the medial branch of the olfactory artery
around the embryonic stage of 16 mm (about 40 days into gestation)
or the expansion of the median artery within the corpus callosum
at the 20-24 mm stage. According to Baptista's classification (17),
three types of modified courses for the A2 segment of the ACA
have been identified: Type 1, unpaired; Type 2, bihemispheric; and
Type 3, triplicated. Type 1 when there is a single, unpaired ACA.
In this scenario, the unilateral ACA tends to be enlarged, and the
contralateral Al segment is hypoplastic, as observed in our patient.
The bihemispheric pattern initially demonstrates a typical bilateral
ACA configuration, where from the A2 segment, one side furnishes
the medial portions of both hemispheres with pericallosal branches.
The unpaired arrangement represents the azygos-type ACA and is
categorized as a single, unpaired ACA, being a rare occurrence
(1-4%). Conversely, the opposite ACA-A2 segment solely serves
the callosomarginal group of arteries, and its pericallosal branch
is absent. Type 2 is defined by the presence of ACAs serving both
hemispheres, with one dominating and supplying both sides. The
occurrence of type 2 is estimated to be between 2% and 7%, and
it is differentiated from the azygos ACA by a less developed A2
segment. Type 3 is characterized by an additional ACA (e.g., median
artery) originating from the anterior communicating artery. This

variation is distinguished by three A2 segments branching out from
the anterior communicating artery, and its occurrence is estimated to
range from 2% to 13%. Such anatomical variations may be attributed
to the retention or enlargement of the median callosal artery (17). This
triplicated ACA features an additional medial branch originating from
the anterior communicating artery that variably supplies the callosal
territory. This variant is sometimes called the median callosal artery
or accessory ACA. Such anatomical variations are likely due to the
partial or complete fusion of pericallosal arteries during the embryonic
period. This triplicated ACA can range in length; it may be short,
confined to the lamina terminalis, chiasm, and paraolfactory area, or
it may extend further to the splenium of the corpus callosum or even
more expansively to cover both hemispheres up to the parietal lobes
medially. In its most extended form, it is known as the median artery
of the corpus callosum (17, 18).

In cases featuring an azygos-type ACA, an actual anterior communi-
cating artery is absent, which is a common site for developing saccular
aneurysms in individuals without this variation. Instead, the distal
portion of the azygos ACA becomes a novel potential site for aneurysm
formation. This predisposition towards aneurysm development can
be attributed to the increased shear stress and hemodynamic pressure
exerted on the artery's bifurcation beneath the level of the cerebral
falx, where it divides into distal cerebral branches (19). Clinically,
occlusion (via embolism) and narrowing (due to atherosclerosis or
vasospasm) of this solitary artery could lead to more severe ischemia
in both frontal lobes than typically anticipated.

Gunnal and coworkers (10) examined 112 formalin-preserved brains
and found 13 (11.6%) azygos ACAs, classifying the azygos ACAs
into five distinct types based on their anatomical characteristics and
branching patterns:

Type I—The Classical Azygos ACA: Observed in the anterior median
cerebral fissure, this type nourishes both cerebral hemispheres through
its bilateral branches. It was identified in 3/112 cases (2.7%).
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Type II—The Short Median Stem Variant: This variant features a brief
median stem that bifurcates into branches supplying both hemispheres
independently. It was found in 2/112 cases (1.8%).

Type l1I—The Asymmetric Branching Variant: This variant is charac-
terized by two A2 segments, one markedly shorter and with minimal
branching, while the counterpart is larger, dominant, and extends an
azygos course with branches to both hemispheres. This variant was
present in 4/112 cases (3.6%).

Type IV—The Azygos Pericallosal Artery Variant: This variant exhib-
its normal anterior circulation with the exception of the pericallosal
arteries. Here, both pericallosal arteries are terminal branches of a sin-

gle A2, with the opposite A2 terminating as the callosomarginal artery.

Type V—The Third Azygos Median A2 Artery Variant: This variant
demonstrates a third median azygos A2 artery, documented in 1/112
cases (0.9%).

Gunnal and coworkers (10) have offered a thorough classification
of ACA variations, enriching our understanding significantly. Their
categorization, where Types I and II correspond to Baptista's definition
of azygos ACA (17), and Types Il and IV encapsulate bihemispheric
ACA configurations, is meticulously detailed. Additionally, Type V
is identified as either an accessory ACA or a triple ACA, broadening
the spectrum of recognized variations. This systematic classification
deepens our comprehension of cerebral vascular anatomy and serves
as an essential reference for guiding clinical interventions and surgical

planning.

In 2020, Beyhan and colleagues (16) introduced a new classification
for the azygos ACA into four distinct types (A, B, C, and D), focusing

on the anatomical localization of its branching:

» Type A: Branching occurs at the roof of the A2 segment.

» Type B: Branching takes place at the level of the corpus callosum.

» Type C: Branching is situated between the corpus callosum's genu
and the body's middle level.

» Type D: Branching occurs beyond the middle level of the corpus
callosum body.

It is well-documented that an azygos artery frequently occurs along-
side other central nervous system malformations. These include but are
not limited to, porencephalic cysts, agenesis of the corpus callosum,
hydranencephaly, saccular aneurysms, and arteriovenous malforma-
tions (20). Notably, individuals with an azygos ACA tend to have a
higher incidence of aneurysms within the intracranial arteries—at a
rate of 12.28% —significantly above that observed in the more general
population (16).

Interestingly, the incidental discovery of an azygos ACA bears sim-
ilarity to anatomical features observed in lower primates (8, 21).

In conclusion, we presented a case of a patient with a history of

cluster headache who, during an MRI evaluation, was found to have
an azygos-type of ACA. Given the relative rarity of this anatomical
variation, we deemed it important to document this finding.
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