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Abstract: Arteriovenous malformation (AVM) fed by the artery of Percheron (AOP) is
extremely rare, with only one case described in the literature to date. We herein present
a case of a 43-year-old female with hemorrhagic thalamic AVM mainly supplied by the AOP,
who subsequently underwent conservative management and recovered well except for mild
right hemiparesis. This case highlights that the AOP is a rarely recognized but clinically
significant entity and should be identified when dealing with AOP-associated neurovascular
disorder as described.
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Introduction

According to the Percheron’s classification, there are four anatomic variants of blood
supply to the midbrain and thalami.' In type I, the most common variant, paired
thalamic and midbrain perforating arteries arise from the bilateral P1 segments of the
posterior cerebral artery (PCA) individually. In type II, multiple perforating vessels
(type I1a) or a single unpaired trunk (the artery of Percheron, AOP) originates from the
unilateral P1 segment (type 1Ib) supplying the bilateral paramedian thalami and rostral
midbrain. In type III, an arterial arcade bridges the bilateral P1 segments giving out
multiple small branches to the midbrain and thalami.

To date, the most frequent event regarding the AOP is symmetric bilateral
thalamic infarcts, accounting for approximately 0.1-2% of all ischemic strokes.>™
The symptomatology of the AOP stroke includes altered mental status, oculomotor
abnormality, memory impairment, behavioral amnesic impairment, aphasia or dys-
arthria, hemiplegia, and cerebellar signs.””’ It is worthy of note that the AOP is
rarely seen in most of the reported cases because it is too small to be visualized on
routine brain imaging.

Notably, the AOP as a feeding artery of an arteriovenous malformation (AVM)
is exceedingly rare, and only one case, to our best knowledge, has been reported.®
We herein present a case of a 43-year-old woman with hemorrhagic thalamic AVM
mainly fed by the AOP, and the potential clinical importance of this variant, as well
as the treatment strategy of the AOP-associated AVM, is discussed.
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Figure | Brian computed tomography (CT) image (A) showing a left thalamic hemorrhage (asterisk) adjacent to a calcified lesion (arrowhead), extending into the
ventricular system. Head CT image on day 20 (B) showing that the hematoma was spontaneously resolved and the adjacent calcifications (arrowhead) existed.

Case Presentation

A previously healthy 43-year-old female was initially
admitted to another hospital with a sudden onset of
severe headache, nausea and right hemiparesis (1/5).
Non-contrast brain computed tomography (CT) revealed
a left thalamic hemorrhage with an adjacent calcified
lesion and intraventricular hemorrhage (Figure 1A). No
evidence of acute observed.

hydrocephalus  was

Conservative therapy was instituted, and she was

discharged 20 days later with mild right hemiparesis
(4/5). Subsequently, the patient was referred for further
evaluation. Head CT revealed the disappearance of the
hematoma (Figure
showed an AVM fed by a tortuous AOP arising from
the left PCA and draining upward through the left inter-
nal cerebral vein into the vein of Galen (Figure 2). The

1B). Catheter-based angiography

P1 segment of the ipsilateral PCA was not absent or

hypoplastic.

Figure 2 Catheter-based angiograms (A-D) revealing an artery of Percheron (arrow) arising from the left posterior cerebral artery (PCA), running upward, then taking
a marked tortuous course, and feeding an arteriovenous malformation (AVM, arrowhead) in the left thalamus. The AVM drained into the vein of Galen through the left
internal cerebral vein. Please note that the ipsilateral Pl segment of the PCA was not absent or hypoplastic.
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Endovascular embolization of the AVM via the AOP as
the first choice was recommended; moreover, microsurgi-
cal resection or stereotactic radiosurgery was provided an
alternative option. However, she declined to undergo inter-
vention given that the risks, and thereafter, was treated
conservatively. Her neurological condition remained stable
during a 1-year follow-up.

Discussion

To date, the prevalence of AOP is unclear because of its
rarity. AOP often poses a diagnostic challenge because it is
too small to be seen by routine brain imaging. It is note-
worthy that the V sign on axial fluid-attenuated inversion
recovery and/or diffusion-weighted imaging, a V-shaped
hyperintensity along the pial surface of the midbrain in
the interpeduncular fossa, was identified in 38% of all
and 67% with  AOP
respectively.” Moreover, AOP has been found during

cases of cases infarction,
a neuroendoscopic surgery for suprasellar arachnoid cyst.’”

AOP may be of clinical importance in particular cir-
cumstances, such as diagnostic or therapeutic procedure
because the injury of this artery during neuroendoscopic
surgery and cerebral angiography has been reported to
result in acute bilateral thalamic infarcts.®’

Notably, AOP is rare but potentially involved in hemor-
rhagic AVM. As far as we know, only one case has been
previously presented in the literature (Table 1).° Moreover,
the treatment challenge can exist when dealing with AOP-
associated AVM. Motegi et al failed to embolize a thalamic
AVM fed by AOP due to the inaccessibility of the thalamo-
perforating artery via the tortuous AOP.° In this study,
endovascular embolization of the AVM nidus via the AOP
seemed to be feasible. As such, we recommended endovas-
cular embolization of the AVM as the first choice. However,
it should be mentioned that AOP injury or thrombosis may

Table | Reported Cases with AVYM Fed by the AOP

carry a risk of bilateral thalamic infarcts. Moreover, the
AVM can also be amenable to resection if a surgical corri-
dor is available through the hematoma, as described in
a previous study.® In addition, stereotactic radiosurgery
has become increasingly recommended for the AVMs less
than 3 cm in diameter and located in deep or eloquent areas
of the brain, with a reported cure rate of 81%-90%."°
Although this method avoids a craniotomy, its main risks
are twofold. First, the radiation can induce injury to the
adjacent brain tissues; second, a latency period of approxi-
mately 1-3 years exists before potentially complete oblit-
eration, in which a risk of bleeding remains.'®'" Our patient
thought that the risks of the above-mentioned treatment
options outweighed the benefits, and chose conservative
treatment.

Conclusion

AOP is a rarely recognized but clinically significant ana-
tomic variant, and thus identifying this vessel is of impor-
when

tance treating AOP-associated neurovascular

disorder as described in this study.

Data Sharing Statement

The authors declare that they had full access to all of the
data in this study, and the authors take complete responsi-
bility for the integrity of the data. All original data are
available in the China-Japan Union Hospital of Jilin
University, Changchun, China. Data used to support the
findings of this study are available from the corresponding
author upon request.

Ethics and Consent Statement

Ethical approval was obtained by the ethics committee of
the Ethics Review Board of the China-Japan Union
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Year | Authors | Sex/ Presentation | Hemorrhage AOP Origin | Treatment Outcome
Age
(Years)
2014 | Motegi F/12 Coma, right Left thalamic hemorrhage Contralateral | Bilateral external ventricular Good
etal® hemiparesis with ventricular extension, Pl segment drainages, embolization of AVYM
acute hydrocephalus failed — surgical resection
2019 | Present F/43 Headache, Left thalamic hemorrhage Ipsilateral Pl Observation Good
study nausea, right with ventricular extension, segment
hemiparesis no acute hydrocephalus
Abbreviations: AOP, artery of Percheron; AVM, arteriovenous malformation; F, female.
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