The Open Access
Publisher

@HSPI

(A ][ c ][ RJARCHIVES OF

issn PERIEE CASE REPORTS

Case Report

Incidental finding of a Rare
Congenital Subcutaneous Lumbar
Arteriovenous Fistula Prior to
Infiltrative Treatment for 15-s1

Disc Herniation

M Bonetti'*, F Frigerio', A Fontana? F Maffezzoni® and
S Miglio®
'Department of Neuroradiology, Clinical Institute City of Brescia, Brescia, Italy

2Department of Radiology, Villa Barbarano Nursing Home, Via Spiaggia D’oro 21 25087
Barbarano, Brescia, Italy

3Oberdan Specialist Outpatient Clinic, Guglielmo Oberdan Street 126, 25128 Bresciq,
Italy

Abstract

Arteriovenous fistulas (AVFs) are abnormal connections between an artery and
a vein, characterized by a low-resistance shunt that bypasses the normal capillary
bed. Their etiology can be either congenital or acquired; congenital forms, although
rare, may remain clinically silent for years and be discovered incidentally during
imaging performed for unrelated symptoms. We report the case of a 47-year-old
woman with right-sided lumbosciatica due to an L5-S1 disc herniation, who underwent
pre-infiltrative lumbosacral magnetic resonance imaging (MRI). In addition to the
herniated disc with nerve root compression, MRI incidentally revealed a superficial
vascular malformation in the thoracolumbar subcutaneous tissues, compatible with
a congenital arteriovenous fistula. To our knowledge, no analogous cases have been
previously reported in the literature. This rare finding highlights the importance of
thorough pre-procedural imaging evaluation, especially when planning invasive

More Information

*Address for correspondence: M Bonetti,
Department of Neuroradiology, Clinical Institute
City of Brescia, Bresciq, Italy,

Email: dottorbonetti@gmail.com

Submitted: May 30, 2025
Approved: June 10, 2025
Published: June 11, 2025

How to cite this article: Bonetti M, Frigeriol F,
Fontana A, Maffezzoni F, Miglio S. Incidental
finding of a Rare Congenital Subcutaneous
Lumbar Arteriovenous Fistula Prior to Infiltrative
Treatment for 15-s1 Disc Herniation: A Case
Study. Arch Case Rep. 2025; 9(6): 188-192.
Available from:
https://dx.doi.org/10.29328/journal.acr.1001144

Copyright license: © 2025 Bonetti M, et al. This
is an open access article distributed under

the Creative Commons Attribution License,
which permits unrestricted use, distribution,
and reproduction in any medium, provided the
original work is properly cited.

Keywords: Arteriovenous fistula; Congenital
vascular malformation; Lumbar region;
Incidental finding; Magnetic resonance imaging;
Sciatica

M) Check for updates

@ OPEN ACCESS

treatments near the affected anatomical region.

Introduction

Arteriovenous Fistulas (AVFs) are  abnormal
communications between an artery and a vein that bypass the
capillary bed, resulting in a low-resistance, high-flow shunt.
This hemodynamic deviation can impair tissue perfusion and,
in more severe cases, lead to local hyperflow phenomena,
chronic venous congestion, or, in extreme conditions, high-
output cardiac failure [1-3].

From an etiological perspective, AVFs are classified as
either congenital or acquired. The congenital forms, which
are rarer, stem from vascular development anomalies
during embryogenesis and may occur in various anatomical
locations (brain, lungs, liver, kidneys, skin), presenting with
variable degrees of severity. In contrast, acquired AVFs are
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more common and typically result from penetrating trauma,
bone fractures, surgical procedures, percutaneous biopsies,
or iatrogenic maneuvers such as central or arterial catheter
placement [4,5]. Although many traumatic AVFs become
symptomatic early, delayed presentations years after the
triggering event are not uncommon [6].

Paraspinal Arteriovenous Fistulas (PAVFs) represent a rare
subset of spinal AVFs and may be located outside the vertebral
canal, along the paravertebral venous pathways. According to
the Stuttgart classification proposed by Wend], et al. [6], these
shunts are categorized as isolated (congenital, acquired, or
traumatic) or associated with metameric/genetic syndromes,
and further subdivided based on their venous drainage pattern
(intraspinal or exclusively extraspinal). Isolated congenital
forms are often asymptomatic and diagnosed incidentally but
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may become clinically relevant due to spinal venous congestion
or spinal cord compression caused by ectatic veins.

From an anatomopathophysiological standpoint, PAVFs
originate from shunts between segmental arteries (or their
branches) and paraspinal venous plexuses, with potential
reflux into the epidural or perimedullary venous system.
The lack of venous valves within the spinal venous network
facilitates pathological reflux in the presence of chronic
venous hypertension, contributing to neurological symptomes.

The diagnostic work-up is multimodal, beginning with
ultrasound and color-Doppler imaging, which are useful in
detecting abnormal flow patterns and characterizing the lesion
morphology. Magnetic Resonance Imaging (MRI) provides a
detailed assessment of the anatomical extent and relationship
with adjacent structures. In complex cases or in candidates
for interventional treatment, selective angiography may be
indicated.

Management of AVFs requires a personalized and
multimodal approach, potentially involving advanced imaging,
endovascular interventions, or surgery, depending on the
shunt’s type and location.

Spinal Arteriovenous Malformations (AVMs) constitute a
complex chapter of neurovascular pathology, with significant
clinical and prognosticimplications. Within this heterogeneous
group, it is crucial to distinguish Spinal Dural Arteriovenous
Fistulas (SDAVFs) from the rarer non-dural forms, including
epidural, perimedullary, paraspinal, and
fistulas, each characterized by specific anatomical location,
flow dynamics, and clinical impact.

subcutaneous

Differential arteriovenous

fistulas

classification of spinal

Spinal AVMs represent a complex and varied subset of
neurovascular conditions. It is essential to differentiate
SDAVFs from the much rarer non-dural spinal AVFs, such
as epidural, perimedullary, paraspinal, and subcutaneous
fistulas, each with distinct anatomical and hemodynamic
features and clinical implications.

Spinal Dural Arteriovenous Fistulas (SDAVFs): SDAVFs
are the most common type of spinal vascular malformation,
accounting for over 70% of symptomatic spinal AVFs [7-9].
These are typically acquired lesions, located within the dural
sleeve of the nerve root, caused by an abnormal connection
between a radiculomeningeal artery and a radicular vein.
Venous drainage occurs into the perimedullary venous plexus,
leading to progressive venous hypertension and congestive
myelopathy, often presenting with slowly progressive motor
and sensory deficits that may go unrecognized in the early
stages [10-18].

Non-dural spinal arteriovenous fistulas: Epidural,
Perimedullary, Paraspinal, and Subcutaneous: Non-dural
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spinal AVFs represent a much rarer and heterogeneous group.
These fistulas are located outside the dura mater, with distinct
venous drainage patterns. They are frequently congenital,
though they may also arise acquired after trauma, surgery, or
vascular developmental anomalies.

Specifically:

e Spinal epidural fistulas: originate in the epidural space
and typically drain into the paraspinal or epidural
venous systems. Symptoms may resemble those of
SDAVFs, though the hemodynamics differ significantly
[18-20].

e Perimedullary fistulas: often seen in younger
individuals, involve the anterior spinal arteries and
drain directly into the intramedullary venous system.
Clinical presentation may include subarachnoid
hemorrhage or acute myelopathy [21].

e Paraspinal and subcutaneous fistulas: such as the
one observed in our case, are exceptionally rare. In
these cases, the arteriovenous shunt is located within
the superficial soft tissues, between muscular or
segmental arteries and subcutaneous veins. These
lesions are often asymptomatic and found incidentally
during imaging studies. However, they acquire clinical
relevance when invasive procedures are planned in
the same region. In such scenarios, the main risk is
hemorrhagic complications resulting from direct
trauma or iatrogenic manipulation [22].

Anatomical considerations on spinal cord and
subcutaneous vascularization: The posterior spinal arteries
are two slender vascular structures that run along the dorsal
surface of the spinal cord. They typically originate from the
vertebral arteries, although they may also arise from collateral
branches of the vertebrobasilar system. These arteries play a
critical role in supplying the posterior one-third of the spinal
cord, including the posterior nerve roots and the posterior
median septa.

It is essential to emphasize that the posterior spinal
arteries do not give off branches to the skin or subcutaneous
tissue. The subcutaneous vascularization is instead ensured
by cutaneous and subcutaneous branches originating from
distinct arterial districts, depending on the anatomical region:

e Thoracic and dorsal region: branches of the posterior
intercostal arteries;

e Lumbar region: branches of the lumbar arteries;

e Sacral region: branches of the lateral sacral arteries or
from the pelvic arterial system;

e Cervical and nuchal region: transverse cervical arteries
and occipital arteries.
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These vessels traverse the muscular layers to reach the
superficial tissues, providingablood supply thatisindependent
of the posterior spinal arterial system. The distinction between
the spinal cord and cutaneous vascular territories is of critical
neuroanatomical and clinical importance, particularly in the
interpretation of neurological symptoms and in the planning of
surgical or interventional procedures involving the vertebro-
medullary structures.

Case report

We report the case of Mrs. V.S, a 47-year-old woman,
who presented with right-sided lumbosciatica persisting for
several weeks, with pain radiating along the right S1 radicular
distribution. Based on the clinical presentation and suspicion
of a disc-root conflict, the referring physician requested a
lumbosacral MRI.

The imaging revealed a right paramedian L5-S1 disc
herniation, compressing the ipsilateral S1 nerve root, a finding
consistent with the patient’s radicular pain symptoms.

Incidentally, the MRI also showed the presence of a
subcutaneous vascular malformation in the lumbar region,
compatible with a congenital arteriovenous fistula, extending
from L3 to S3. The lesion appeared entirely asymptomatic,
with no signs of compression on adjacent neural structures.
The patient’s history was negative for prior trauma at that
level (Figures 1-3).

The lesion appeared completely asymptomatic and was
unrelated to the patient’s reported pain, consistent with a rare
subcutaneouslumbar arteriovenous fistula. Given the potential
risk of hemorrhagic complications, the planned infiltrative
procedure was suspended, and a vascular diagnostic work-up
was initiated to further characterize the morphological and
functional aspects of the shunt.

The vascular finding was interpreted as a potential risk
factor for the scheduled procedure. Consequently, we deemed
it appropriate to postpone the intervention and refer the
patient back to her primary care physician for specialist
angiological or neurovascular evaluation.

In light of the absence of symptoms directly attributable
to the vascular malformation and the patient’s overall

Figure 1(A,B): Axial MRI scan showing a right paramedian
subligamentous L5-S1 disc herniation with compressive

effect on the right SlI nerve root (orrow). Concurrently, dilated
subcutaneous veins at the S1 level are observed (orrowheods).
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Figure 2(A,B): Sagittal lumbosacral MRI, T2-weighted (A) and
T2 Fat-Sat (B) sequences: evidence of a subcutaneous lumbar
arteriovenous fistula, extending through the superficial soft
tissues from the L3 to S3 region, with marked dilation of the
subcutaneous veins (crrowheods).

Figure 3(A-D): Sagittal lumbosacral MRI, Subcutaneous lumbar

arteriovenous fistula (arrowheads).

clinical stability, a conservative “wait-and-see” approach
was agreed upon, involving clinical monitoring and follow-
up imaging. The lumbosciatic symptoms were managed
through pharmacological therapy combined with a targeted
physiotherapy program, with any future invasive treatments
postponed until after appropriate specialist assessment.

Discussion and conclusion

The authors chose to present this clinical case due to the
exceptional nature of the finding: a completely asymptomatic
lumbar subcutaneous arteriovenous fistula, discovered
incidentally during an MRI scan performed for lumbosciatica.
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To date, similar cases involving arteriovenous fistulas located
in the subcutaneous tissue of the lumbosacral region have not
been described in the scientific literature, making this case
particularly relevant from both anatomopathological and
clinical perspectives.

In daily practice, the most frequently observed spinal
arteriovenous fistulas are dural fistulas, whose clinical
presentation, prognostic implications, and therapeutic
strategies differ significantly. Within this context, the accurate
identification and classification of the lesion played a crucial
role in guiding the clinical decision-making process.

Although asymptomatic, the vascular finding was
interpreted as an “anatomical warning”, indicating potential
risk in the setting of invasive procedures involving the lumbar
region. Specifically, the possibility of accidental puncture of the
dilated venous channels or the arterial feeders of the fistula
represented a complication to be avoided. For this reason, the
initially planned infiltrative procedure was suspended.

A conservative “wait-and-see” approach was adopted, and
the patient was referred back to her primary care physician for
specialist evaluation and follow-up. This choice was supported
by two main factors: the absence of symptoms directly related
to the fistula and the favorable natural course generally
associated with L5-S1 disc herniation, which often resolves or
stabilizes over time. Notably, the patient did not present with
any neurovascular deficits, but rather complained of isolated
right-sided lumbosciatica.

Although there were no formal contraindications to the
infiltrative procedure, a cautious approach was favored,
postponing any therapeutic decision to a later stage, should
symptoms persist or worsen.

This case highlights the importance of a thorough
diagnostic assessment during the initial patient work-up.
Awareness of individual vascular variants, although rare, may
play a key role in preventing complications and in adapting
treatment strategies toward a more personalized and safe
approach.
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