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Conservative Management for an Infratentorial Pial
Arteriovenous Fistula in an Elderly Patient:
A Case Report
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Abstract

Pial arteriovenous fistulas (pAVFs) are rare vascular malformations re-
quiring intervention in neonates and infants, but the natural course in the
elderly population remains unclear. We describe the case of a 78-year-
old man with transient symptoms of vertigo and diplopia. Workup in-
cluding magnetic resonance imaging (MRI) and computed tomogra-
phy angiography (CTA) demonstrated no acute infarct or hemorrhage
to explain the symptoms, but a vascular lesion was noted in the right
cerebellum. Digital subtraction angiography confirmed the diagnosis of
a pAVF. After review of the literature and discussion with the patient,
conservative monitoring with serial imaging was elected. The patient
was followed up with repeat CTA which demonstrated stable findings,
and the patient remained at his neurologic baseline on long-term follow-
up. pAVFs are often symptomatic lesions when found in neonates and
infants, necessitating intervention. The findings of these lesions in the
elderly (> 70 years of age) are exceedingly rare in the literature and may
follow a benign natural course. Without direct evidence of associated
symptoms or pathologic findings, conservative management with serial
imaging may be a reasonable option for incidentally found pAVFs.
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Introduction

Intracranial pial arteriovenous fistulas (pAVFs) are rare vascu-
lar malformations, so the incidence and prevalence in general
population are unknown, but they comprise approximately 1.6~
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4.7% of all cerebral arteriovenous malformations (AVMs) [1,
2]. pAVF consists of one or more arterial feeders draining di-
rectly into a venous channel. This results in high venous blood
flow, leading to varix formation and risk of hemorrhage. pAVFs
can be found anywhere in the brain parenchyma, but they tend
to be most commonly found in the supratentorial than in the
infratentorial region. Most pAVFs are congenital in nature and
tend to manifest clinically in childhood or early adulthood and
less likely later in life, but they can also be acquired [3]. Clini-
cal presentation varies, and patients can be asymptomatic or
experience different neurological symptoms, such as seizures,
headaches or focal neurological deficit. pAVFs can even be fa-
tal in case of intracranial hemorrhage and for this reason these
lesions are treated in the majority of the cases [4]. In general,
the preferred treatment is interruption of the feeding vessels,
either through endovascular or surgical techniques.

The majority of studies in the literature consist of retro-
spective reviews and case reports or small case series. While
the ominous course and treatment of these lesions are well
described in infants and children, there remains a paucity of
information to guide management in elderly patients, particu-
larly those over 70 years old [5-7].

To our knowledge, this is the first case report of an elderly
patient presenting with a pAVF that was treated conservatively
with observation.

Case Report

Investigations

A 78-year-old man presented to the emergency department
with symptoms of vertigo, nausea, and worsening of chronic
horizontal diplopia after performing push-ups at home. He had
known long-standing history of horizontal diplopia, which was
diagnosed by his ophthalmologist over 30 years ago. For this,
he had no imaging done and diplopia was assumed to be due
to a partial, pupil sparing third nerve palsy, probably due to
microvascular disease that corrected well with prisms. Other
than that, no significant past medical history or family history
was reported. On admission examination, he had a left pupil-
sparing oculomotor palsy, his pupil was reactive, and his left
eye was laterally deviated at neutral gaze with impaired adduc-
tion and upgaze with associated ptosis. This was worse when
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compared to his baseline palsy, otherwise did not exhibit any
other focal neurologic deficits.

Diagnosis

Computed tomography (CT) of the head revealed no acute
hemorrhage or infarct. Given the constellation of symptoms, he
was thought to have a stroke and thus was given tenecteplase.
Patient’s symptoms were transient and normalized during his
admission except for his diplopia which improved over time.
Magnetic resonance imaging (MRI) of the brain did not reveal
any acute infarct or hemorrhage, but CT angiography (CTA) of
the head and neck revealed serpiginous vessels in the right cer-
ebellar hemisphere (Fig. 1). Final diagnosis was obtained via
digital subtraction angiography, which demonstrated a small
direct cerebellar pAVF, filling mainly from distal superior cer-
ebellar artery branches, draining directly into dilated cortical
veins with no obvious AVM nidus or aneurysms (Fig. 2).

Treatment

Endovascular intervention for embolization was initially of-
fered, but given his advanced age and risks with the procedure,
the patient declined and opted instead for observation with se-
rial imaging.

Follow-up and outcomes

The patient was back to his clinical baseline after several days
and delayed follow-up CTA demonstrated stable findings (Fig.
3). To date, more than a year from his initial diagnosis, the pa-
tient did not experience any hemorrhagic complications and his

Figure 1. Axial CTA demonstrating serpiginous vessels in the infero-
lateral aspect of the right cerebellum. CTA: computed tomography an-

giography.

pAVF has remained stable on multiple follow-up images. He
still has his baseline diplopia due to his chronic partial left pupil-
sparing oculomotor palsy. On exam, his pupil was reactive, and
his left eye was not deviated at neutral gaze with worsening di-
plopia during adduction, but no ataxia, vertigo or nausea.

Discussion

Intracranial pAVFs are rare vascular malformations that rep-
resent around 1-7% of brain AVM referrals. In pAVF, one or

Figure 2. Right vertebral artery angiogram demonstrating a direct pAVF (a and b, yellow arrows) filling from distal superior cer-
ebellar artery branches draining directly into cortical veins without an obvious nidus in the Townes (a) and lateral views (b). pAVF:

pial arteriovenous fistula.
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Figure 3. Follow-up axial CTA demonstrating stable serpiginous ves-
sels in the inferolateral aspect of the right cerebellum. CTA: computed
tomography angiography; pAVF: pial arteriovenous fistula.

more pial arteries feed directly into a cortical vein without any
intervening nidus. It can sometimes be difficult to differenti-
ate them from micro-AVMs which are AVMs whose nidus is
smaller than or equal to 1 cm. In general, micro-AVMs are vis-
ible on angiography but in some cases only abnormal arterial
blood supply or abnormal venous drainage can be found [8]. In
these cases, it can be challenging to differentiate micro-AVMs
from pAVFs.

PAVFs can be associated with genetic disorders such as
Rendu-Osler-Weber syndrome, Ehlers-Danlos, neurofibroma-
tosis type 1, Klippel-Trenaunay-Weber syndrome, but can also
be acquired, especially after venous thrombosis, trauma or iat-
rogenic [5]. They can also be found in association to an already
existing AVM or dural AVF [5]. The natural history of pAVFs
is not well described secondary to the rarity of these lesions. In
the pediatric population, the most commonly found symptoms
include heart failure and congestion in neonates, macrocrania
or seizures and hemorrhages in infants, and hemorrhages or fo-
cal neurologic deficits in adults [9]. It is believed that the high
flow shunting of these vessels leads to increased venous pres-
sures and subsequent hydrovenous disorders with symptoms
related to shunting effect [10]. This explains the symptoms of
heart failure in neonates, demonstrating the most severe form
of arteriovenous shunting and early presentation. Patients who
survive into adulthood are thought to have compensatory buff-
ering mechanisms to overcome the high flow shunts and can
progress to normal living, though remain at risk for hemor-
rhage [11]. In children, the natural history is very poor with a
mortality rate as high as 50%. For this reason, all pAVFs should
be treated. On the other hand, adult patients’ natural history
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is not well understood and may have a more benign course.
The symptoms and clinical course can vary widely, with the
disease ranging from being asymptomatic to manifesting as
transient events, to causing severe neurologic deficits. Adults
can most commonly present with seizures, headaches or neu-
rological deficits related to hemorrhages or cerebral ischemic
events. It is possible that in the adult population, pAVFs are
mainly newly acquired, probably related to a previous trauma
or venous thrombosis, and this can somewhat explain its more
benign course and different clinical behaviors [3, 12].

The mainstay of treatment for pAVF is disconnection of
the arteriovenous shunt either by surgical or endovascular
techniques [13]. This differs from AVM management because
disconnection alone can eliminate the abnormality avoiding
the need for resection. In the case of AVMs, the treatment is
based on the resection of the entire lesion making sure no ni-
dus is left behind and that the draining veins are obliterated to
avoid collaterals recruitment [14]. While the severity of pre-
senting symptoms in children can be life-saving and warrant
immediate intervention, cases like our elderly patient with in-
cidental findings of the pAVF present a dilemma. Even though
the theoretical risk of hemorrhage may result in symptoms,
surgery itself also entails high risk, particularly in the elderly
population. Even while endovascular techniques are consid-
ered less invasive, the use of embolic material to address the
lesion carries its own risks such as migration of embolic mate-
rial to draining veins or sinuses, stroke or hemorrhage [15, 16].
Furthermore, the anatomy of the patient such as tortuous ves-
sels or multiple arterial feeders may preclude the possibility of
endovascular intervention [17, 18]. Given the inherent risks of
intervention combined with the likely compensatory asympto-
matic status of elderly patients, it is possible for these patients
to ultimately have a benign course. Conservative management
with serial imaging may therefore be a considerable option. In
these cases, follow-up with serial images is key to rule out po-
tential flow-related feeding aneurysms, progressive enlarging
veins and venous outflow obstructions. The literature does not
provide a definitive answer for the management of these le-
sions in elderly patients, but the addition of this case will help
add to the repertoire. Further studies evaluating these lesions
in this patient population will be needed to help guide practice
and best management options.

Conclusion

pAVFs are rare vascular lesions. To our knowledge, this is the
only case of an elderly patient (> 70 years of age) presenting
with a pAVF that was managed conservatively with observa-
tion and long-term follow-up.

In neonates and infants, these lesions often cause signifi-
cant symptoms, necessitating surgical or endovascular inter-
vention. However, there remains a lack of information to guide
the management of pAVFs in the elderly population. Given the
present understanding of the mechanisms, conservative man-
agement with serial imaging may be a considerable option for
patients of this demographic (over 70 years old). Further stud-
ies evaluating the long-term outcome and more patient cases
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will be needed to help bolster our understanding of the natural
history of pAVFs.
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