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INTRODUCTION

ABSTRACT

Aim A rare and diverse set of abnormalities formed by spinal blood arteries known as
spinal arteriovenous malformations (AVMs) has a higher risk of haemorrhage and mor-
bidity, causing the shunting of blood from veins with an aberrant capillary bed to arter-
ies. Knowledge of the vascular anatomy of spinal AVMs and the spinal cord's vascular
supply is crucial to its therapy. The aim of this study was to report a case of SAVM heal-
ing after surgical excision, highlighting the importance of surgical excision in treating
these rare lesions.

Methods A 56-year-old male with progressive bilateral lower extremity weakness and
numbness was diagnosed with spinal cord arteriovenous malformation (SAVM). A
thoracolumbar spine MRI was performed, and a vascular lesion was found. The feeding
artery was coagulated and incised, and the surrounding hematoma was removed. Spinal
cord arteriovenous malformation was diagnosed postoperatively. The Oswestry Disabil-
ity Index (ODI) and the SF-36 questionnaires assessed functional outcomes and physical
functioning in individuals with acute or chronic low back pain.

Results In the reported case, the aneurysm showed spontaneous regression at follow-up
after surgical removal of the AV M. Post-surgery rehabilitation improved his motor func-
tion. After seven months, he showed 90% physical functioning, 75% emotional well-
being, 75% social functioning, 87.5% pain, and 55% general health. He could walk with
a walking aid and perform daily activities.

Conclusion Treatment strategies for AVM-related spinal aneurysms should be carefully
considered. Surgical treatment in several conditions has advantages and is reported to
have good outcomes.

Keywords: arteriovenous malformations, patient outcome assessment, surgical proce-
dures, operative

that affect men and women equally. Patients typically
present by their third decade of life (2,3). Spinal arterio-

A rare and diverse set of abnormally formed spinal
blood arteries known as spinal arteriovenous malfor-
mations (AVMs) has a higher risk of haemorrhage and
morbidity. In particular, these abnormalities cause the
shunting of blood from veins with an aberrant capillary
bed to arteries (1). Intradural AVMs are congenital lesions
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venous malformations (SAVMs) account for 3-4% of all
intradural spinal cord mass lesions. SAVMs commonly
affect the upper thoracic and cervical spine and are usually
diagnosed late after neurological symptoms emerge (4,5).

Arteriovenous malformations (AVMs) are direct or ab-
normal connections between arteries and veins without
an interposed capillary bed. In the SAVMs, intradural
SAVMs are supplied by radiculomedullary arteries and
drained by spinal cord veins (6). SAVMs may result in
injury to the spinal cord if not treated by the mechanism
of haemorrhage, circulatory disorders, and, rarely, space-
occupying lesions that compress the spinal cord (7).
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Although the mechanism of spinal AVM development is
not fully understood, most appear during birth rather than
later in life (8). Over 70% of arterial pressure is delivered
to the venous system due to the shunting of arteriole
blood without capillary access and resistance. Venous
hypertension can lead to numerous neurological impair-
ments brought on by the mass effect, interruption of
normal spinal blood flow, and an increased risk of
haemorrhage (9,10).

The vascular anatomy of spinal AVMs and the spinal
cord's vascular supply are crucial to its therapy. Seg-
mental arteries split off spinal arteries when they enter
the neural foramen to create radicular or medullary ar-
teries, which nourish the nerve roots or cord, respective-
ly (11). There is some variety in the spinal cord's vascu-
lar anatomy. On average, seven to eight medullary arter-
ies supply the anterior spinal artery. The anatomy of the
posterior spinal arteries varies greatly. They are derived
from the posterior medullary arteries (12). Depending
on where the major feeding vessel is located, blood can
flow in either a rostral or caudal direction through the
anterior and posterior spinal arteries. The most fragile
blood supply is in the midthoracic area, which spans
from T4 to T8. Only one medullary artery frequently
supplies the area (more commonly from the left and in
the TS to T7 region) (13). The artery of Adamkiewicz
enters between T5 and L2 in 85% of cases and from the
left in 80% of cases, supplying the thoracolumbar and
sacral regions below T9 (10,14,15).

We report a case of a SAVM that healed after the surgi-
cal excision of a spinal AVM, highlighting the signifi-
cance of the outcome after surgical excision and ad-
dressing the optimal treatment of these uncommon le-
sions in light of the evidence reported.

PATIENTS AND METHODS

Patients and study design

We report a case of an SAVM. After collecting the pa-
tient's consent, data regarding clinical and radiological
presentation, surgical treatment, and postoperative out-
come at follow-up were retrospectively collected.

A 56-year-old male presented with a chief complaint of
progressive bilateral lower extremity weakness and
numbness. At first, the patient felt numbness on both feet
3 months before; the numbness was thought in the below
knee area with progressive weakness in both lower ex-
tremities, primarily the left leg and complete weakness
was felt for one month. On physical examination, the
patient presented with weakness in the lower extremi-
ties.

Methods

A thoracolumbar spine MRI was performed. Decom-
pression and posterior pedicle screw instrumentation
were performed from T12-L1 vertebrae. After the dura
was opened, a vascular lesion with a prominent radicu-
lar artery feeding was found (Figure 1). The feeding
artery was coagulated and incised. The vascular lesion
was excised, and the surrounding hematoma was re-
moved. Spinal cord arteriovenous malformation was
diagnosed postoperatively (Figure 2).

In the assessment of functional outcomes and physical
functioning in individuals with acute or chronic low
back pain, the Oswestry Disability Index (ODI) ques-
tionnaire was used. This survey produces a subjective
percentage score that assesses the degree of physical
function or disability. The cumulative score indicates the
patient's level of functioning, ranging from mild disabil-
ity to being bedridden (16).

Figure 1. Intraoperative photo shows the feeding artery was coagulated (left), and the feeding arteries were incised

(right) (Dr Saiful Anwar General Hospital, 2022)
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Figure 2. Postoperative lumbosacral radiology examination anteroposterior and lateral view (left:); post duroplasty

(right) (Dr Saiful Anwar General Hospital, 2022)

The SF-36, a 36-item questionnaire, was used to assess
the Health-Related Quality of Life. The SF-36 assesses
eight dimensions: physical functioning (PF), role physical
(RP), bodily pain (BP), general health (GH), vitality
(VT), social functioning (SF), role emotional (RE), and
mental health (MH). The components’ analysis revealed
that the SF-36 assesses two separate constructs: a physi-
cal dimension, denoted by the Physical Component
Summary (PCS), and a mental dimension, denoted by the
Mental Component Summary (MCS). Each scale con-
tributes to scoring PCS and MCS measurements in vary-
ing quantities (17).

RESULTS

According to Frankel's classification assessment (18), the
patient was Frankel C with a T12 sensory level. A thora-
columbar spine MRI found diffuse oedema of the spinal
cord, which raised suspicion for spinal AVM at T12-L1,
as seen on T2-weighted imaging (Figure 3, Figure 4).

Postoperatively, rehabilitation was followed by the pa-
tient to improve the patient's functional outcome. Seven
months after the surgery, the patient's motor function
improved on the follow-up. The ODI score evaluation
result was 16, and the SF-36 result was physical function-
ing 90%, role limitations due to physical health 75%, role
limitations due to emotional problems 100%, ener-
gy/fatigue 55%, emotional well-being 72%, social func-
tioning 75%, pain 87.5%, general health 55%, health
change 100%. The patient can walk with a walking aid
and perform basic daily activities.
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DISCUSSION

Despite being uncommon, our patient's AVM had the
typical age range and appearance. It is also noteworthy
that decompression and posterior pedicle screw instru-
mentation with the feeding artery coagulated and incised
was chosen in this instance, even though these AVMs
are generally embolized for symptom relief (14). The
patient accepted the surgery well, and his back pain sub-
sided. On the follow-up, he reported that he could walk
with a walking aid and perform basic daily activities.

Patients with unruptured AVM-associated spinal aneu-
rysms mostly complained about paresis on their extremi-
ties (19). Spinal arteriovenous malformations (AVMs)
encompass various vascular abnormalities in the spinal
cord. How they manifest clinically varies based on which
part of the spine is affected and the extent of the malfor-
mation (20). A past research case documented an instance
where a person experienced saddle anaesthesia, as well as
increasing numbness and weakness in both legs due to
spinal involvement (21). In prior cases, three patients had
unruptured AVM-associated spinal aneurysms; these pa-
tients experienced myelo-radiculopathy symptoms, which
were caused by the presence of the malformation (21).
This malformation either exerted pressure as a mass ef-
fect or led to vascular steal (19). In the other three cases,
patients reported symptoms of subarachnoid haemorrhage
alongside the symptoms arising from AVM-related com-
pression or spinal cord ischemia (21,22). In the remain-
ing cases, most patients complained of paraesthesia
symptoms (21).
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Figure 3. T2 weighted images of lumbar magnetic resonance imaging (MRI): A) diffuse oedema of the spinal cord in sag-
ittal view; B) hyperintense imaging; C) hypointense imaging (Dr Saiful Anwar General Hospital, 2022)

Figure 4. T1 and T2 weighted images of lumbar magnetic resonance imaging (MRI) axial view. T1 weighted images
(above); T2 weighted images showed a hyperintense in liquor cerebrospinal (LCS) (below) (Dr Saiful Anwar General Hos-

pital, 2022)

This distinction in clinical manifestations highlights the
importance of considering the precise location of the
AVM within the spinal cord when assessing and diagnos-
ing patients (23). Our patient was diagnosed with Frankel
C with a T12 sensory level. Grade C patients have some
degree of motor and sensory function below the level of
injury, but their retained/recovered motor function is
useless.

Understanding of the presence of an aneurysm and its
location within the spinal cord is paramount. Aneurysms
can significantly impact the treatment approach, necessi-
tating a tailored strategy that considers both the AVM and
any coexisting aneurysm. By meticulously analysing
these aspects, healthcare professionals can develop a
comprehensive and personalized treatment plan that max-
imizes the likelihood of successful intervention and opti-
mal patient outcomes (21). While our patient already had
a complete motor loss in his bilateral lower extremities,
he did have the potential too; thus, preservation of this

artery was of most importance. The location of this ar-
tery in our patient’s AVM contributed to the necessity
for open surgery rather than embolization.

This finding aligns with the research spearheaded by Bal-
dassarre et al. (22). In her specific case, the study under-
scored that open surgery emerged as the superior thera-
peutic approach to endovascular therapy in patients ex-
hibiting symptoms akin to those in the present case. The
procedure involved a microsurgical resection of the arte-
riovenous malformation (AVM), utilizing a posterior ap-
proach for optimal precision and efficacy (22). The pa-
tient showed significant progress after surgery, ambulat-
ing independently, with no neurological deficits, and im-
proved sphincter control over two weeks (22). This prom-
ising development not only reaffirmed the effectiveness
of the chosen surgical approach but also shed light on the
potential for continued positive outcomes and enhanced
quality of life for the patient. The holistic success of the
treatment underscored the significance of tailored surgical
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interventions in managing spinal AVMs, hinting at a posi-
tive trajectory for similar cases in the future (24).

The management of spinal vascular malformations var-
ies based on the type and location of the lesion, as well
as the surgical expertise available at neurosurgical cen-
tres (25). Initially, conservative approaches were com-
mon, but now there is a shift towards advanced tech-
niques such as endovascular embolization or surgical
resection. This transformation results from better under-
standing of these malformations and advancements in
treatment techniques (24). A uniform conservative ap-
proach may not be the most effective (24). Instead, tai-
loring treatments to each case's specific characteristics,
like the type and location of the malformation, is prov-
ing to be more beneficial (24). The utilization of endo-
vascular embolization and surgery underscores the im-
portance of a multidisciplinary approach involving neuro-
surgeons and interventional radiologists. By considering
and utilizing a range of treatment options based on indi-
vidual cases, the aim is to enhance patient care and prog-
nosis for those with spinal vascular malformations (26).

In this study, we reported good clinical outcomes after
spinal arteriovenous malformation based on improved
ODI scores. This result was in line with the outcome of
the other reports, which found that surgery was superior
to embolization (27). According to research by Rangel
Castilla, undergoing an intervention carries a risk of
experiencing temporary neurological issues after the
operation (27). However, the overall clinical results seem
to surpass what would occur naturally, likely due to pa-
tients' ability to recover during the postoperative monitor-
ing period. This suggests the surgical approach demon-
strates superior outcomes and reduced patient recurrence
rates (28). This observation aligns with our patient, who
showed improved motor function during the follow-up
examination seven months after the surgical procedure.

Early detection, investigation, diagnosis, and manage-
ment of this case could lead to an excellent neurological
prognosis, but delayed treatment could have resulted in
death and progressive deficits (29). Recurrence in adult
AVM is low, especially in patients under 18, with rates
ranging from 5.5% to 17.5%. The Adamkiewicz artery,
which can cause severe spinal cord ischemia and neuro-
logical abnormalities, is crucial for reversing AVM.
Open surgery was necessary due to the artery's position,
as it allowed the patient to regain control despite losing
motor function (14,27).

Treatment strategies for AVM-related spinal aneurysms
should be carefully considered. Surgical treatment in
several conditions has advantages and is reported to
have good outcomes.
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