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ABSTRACT

We present a case of lumbar radiculopathy due to a vascular malformation in the lumbar spine and discuss
various causes of atypical lumbar radiculopathy. Lumbar radiculopathy is a condition of neurologic deficits and
painful symptoms of the lower extremities due to nerve root compression, most commonly at the L5 and S1 levels.
Several factors contribute to lumbar radiculopathy, including intervertebral disc herniation, foraminal stenosis,
and spinal instability. There are also a number of atypical causes, including medication side effects or metabolic
disorders, which produce symptoms of radiculopathy but do not involve compression of the nerve root. Anatomic
variations in the nerve roots or vascular supply surrounding the nerve root may also increase the risk of developing
radiculopathy and serve as an obstacle to interpreting imaging during a preoperative workup. A 38-year-old woman
presented with sudden onset radicular symptoms in her right lower extremity. Lumbar magnetic resonance imaging
demonstrated a right-sided L5-S1 extruded nucleus pulposus. Her symptoms failed to improve after conservative
management so she underwent surgical decompression of L4-S1. Intraoperatively, we discovered an extensive,
extradural vascular malformation present at the L5-S1 level and believed this to be the true cause of her
radiculopathy. This case represents an atypical cause of lumbar radiculopathy and demonstrates the importance of

considering atypical causes during diagnostic workup and preoperative planning.

Lumbar Spine
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INTRODUCTION

Lumbar radiculopathy refers to nerve root
compression that produces various neurologic
deficits in the lower extremities. This condition is
listed as 1 of the top 3 common causes of disability
in the United States with an incidence of 0.7% to
9.6% and a prevalence of 2% to 8%."' The L5 and
S1 nerve roots are involved in over 75% of cases,
and the most common etiology is a lumbar
intervertebral disc herniation (IDH), though foram-
inal stenosis, osteophytes, and spinal instability can
be contributory causes.*> Additionally, approxi-
mately 80% of adults will develop back pain at
some point in time, though with such a high
prevalence, coexisting pathology may be present or
involved in the symptomatology. In a study of
patients diagnosed with low back pain, the preva-
lence of sacroiliac joint dysfunction was found to be
15% to 30%.> Other conditions such as metabolic

diseases, medication side effects, infections, or
peripheral polyneuropathy can also mimic or
coexist with spinal pathology, complicating the
diagnostic workup.*

In addition to these atypical causes of lumbar
radiculopathy, variations in nerve root and
vascular anatomy may be present. In a cadaveric
study of lumbosacral nerve roots, 14% of subjects
had anomalous variants, most commonly at the
L5-S1 level.® Anatomical variants can also chal-
lenge the interpretation of imaging studies and if
identified will often alter the indicated treatment
plan.” With high rates of revision surgery and
progression of adjacent level spinal pathology
postoperatively,®* '° an understanding of these
variants is paramount to avoid unnecessary
procedures and optimize the preoperative work-

up.
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This article presents a case of lumbar radiculop-
athy that was due to a vascular malformation in the
lumbar spine at the L5-S1 level.

CASE

A 38-year-old female presented to the clinic
complaining of right lower extremity electrical pain
shooting from the right buttocks down to the lateral
aspect of the foot. The radicular pain had a sudden
onset with no suspected cause or inciting action. She
felt the pain constantly and long periods of sitting
seemed to aggravate the pain. The symptoms
became severe enough that she was unable to
continue recreational activities such as running.
She denied any motor weakness, balance problems,
or bowel and bladder problems. Though she did not
try any analgesic medications, she did receive an
epidural injection at the L4-5 and L5-S1 levels a few
months before presentation without any relief of
symptoms. She also had at least 5 pyriformis
injections prior to presentation that provided up
to 70% relief of her symptoms. Her initial physical
examination was negative for any neurologic deficits
of the lower extremities, negative for pain to
palpation of the lumbar spine, negative for pain
with range of motion of the lumbar spine, and she
had a negative straight leg raise. She had magnetic
resonance imaging (MRI) done that demonstrated a
likely herniated nucleus pulposus on the right side of
L5-S1 (Figure 1). A right-sided L5-S1 nerve block
relieved her symptoms, indicating the etiology of the
pain was nerve root compression and not piriformis-
related sciatica. Over the course of a year, she was
managed conservatively with epidural injections and
physical therapy. Her symptoms persisted and she
developed additional lower back pain. Another
MRI, 1 year after the initial MRI, demonstrated
persistent herniated pulposus with right-sided and
central stenosis at the L5-S1 level (Figure 2).
Because of her persistent symptoms and lack of
improvement with conservative management, she
was indicated for surgical decompression of the L5-
S1 level.'' During the surgery, after the foramin-
otomy, we noticed a large, extensive vascular
malformation on the dura of the L5-S1 junction
that was pressed against the S1 nerve root. We
continued with the procedure, leaving the malfor-
mation intact. The large size of the malformation
and proximity to the nerve root made it the most
likely etiology of her nerve root compression and
resultant radicular symptoms. The foraminotomy

Figure 1. Initial MRI (magnetic resonance imaging) demonstrating herniated
nucleus pulposus right L5-S1.

successfully relieved the pressure the malformation
had on the nerve root, and the patient’s symptoms
were immediately relieved postoperatively.

DISCUSSION

This report presents a case of atypical lumbar
radiculopathy that appeared to be caused by an
IDH based on the clinical course and imaging
findings. During the surgical exploration, the disc
space was examined, and no notable disc fragment
was identified. An extensive vascular malformation
surrounding the dorsal dura was visualized and felt
to be the cause of the patient’s persistent radiculop-
athy. This report presents this uncommon vascular
malformation as a potential cause of lumbar

Figure 2. Preoperative MRI (magnetic resonance imaging) demonstrating
herniated pulposus with right-sided and central stenosis at the L5-S1 level.
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radiculopathy, a common patient complaint. Fur-
thermore, we review several mimickers of lumbar
radiculopathy, which spine surgeons may encounter
in clinical practice.

Lumbar radiculopathy is a common condition
and most commonly caused by IDH or spinal
stenosis in the lower lumbar region."*!*!3 IDH
more commonly occurs in younger patients (< 50
years old), whereas stenosis, spondylosis, and other
degenerative pathology are more typical in older
patients. Several studies have shown that a high
percentage of asymptomatic individuals may pre-
sent with significant pathological findings on imag-
ing. In a classic study by Boden et al,'* they found
that 57% of patients over 60 years old had MRI
findings of a lumbar disc herniation or spinal
stenosis. In a follow-up of these patients, they
found that approximately 60% had a resolution of
back pain without treatment with no association
between symptoms and initial MRI findings."”
Clouding the clinical picture further, IDH can cause
a variety of clinical manifestations ranging from
back pain to neurologic deficits depending on the
timeline, size, and morphology of the disc fragment.
A small IDH may cause mild radiculopathy,
whereas large herniations can cause a cauda equina
type presentation. Therefore, the physician must
proceed cautiously with treatment, and a thorough
understanding of potential pain generators must be
explored.

Pathologic changes of the ipsilateral hip are
common in patients with degenerative conditions
of the lumbar spine.13 Osteoarthritis, osteonecrosis,
stress fractures, and femoral acetabular impinge-
ment are all common conditions that can usually be
diagnosed based on history, risk factors, physical
examination, and imaging.'®'® The prevalence of
hip osteoarthritis is approximately 5% to 10%, and
early signs can often be identified on standing
radiographs, whereas osteonecrosis typically devel-
ops in patients with specific risk factors (steroid use,
alcoholism, trauma) and can also be identified on
radiographs or early changes on MRI. Pain from
these conditions is more commonly in the groin,
though can radiate down the lower extremity and
closely mimic an upper lumbar radiculopathy.
Greater trochanteric bursitis is a common condition
(twice as common in women), which presents as
lateral hip pain that can also radiate distally and
closely resemble sciatica symptoms. In a review by
Tortolani et al,'” this condition was found in 20%

of patients presenting with sciatica or spinal
pathology. Typically, the symptoms are elicited by
direct palpation over the greater trochanter and are
not aggravated by tests that irritate an inflamed
nerve root such as the straight leg raise or femoral
stretch.

Several metabolic, nutritional, and autoimmune
conditions can lead to peripheral neuropathy, which
may masquerade as radiculopathy. These include
diabetes, hypothyroidism, uremia, vitamin B6 and
B12 deficiency, malnutrition, alcoholism, rheuma-
toid arthritis, and lupus erythematosus. Of these, by
far the most common are obesity and diabetes, and
peripheral neuropathy is a common presentation
that affects over 60% of diabetic patients.?”
Typically, these patients lose large afferent nerve
fibers that provide touch, proprioception, and
vibration in a bilateral “stocking-like” distribution
due to demyelination. These sensory deficits should
be considered in the patient with spinal pathology
and concomitant diabetes. Later stages of diabetes
include proximal weakness and muscle atrophy,
which is less common, though must be evaluated in
the older patient with lumbar spinal stenosis or
spondylosis and proximal muscular weakness.

Several peripheral sites of nerve compression are
frequently encountered in the lower extremities.
Meralgia paresthetica is a peripheral neuropathy
more common in males with concomitant obesity
and diabetes where compression of the lateral
femoral cutaneous nerve (LFCN) produces sensory
dysesthesias. This may mimic nerve root compres-
sion along the L1, 2, or 3 distribution. Tight
clothing, obesity, or pregnancy may cause compres-
sion that occurs along the fascial tunnel containing
the LFCN, which passes under, through, or over the
inguinal ligament causing numbness or paresthesias.
Occasionally, prolonged prone positioning may
cause the same symptoms. Other peripheral com-
pressive neuropathies include peroneal neuropathy,
which is most commonly caused by ganglion cysts
near the proximal tibio-fibular joint (30%—-60%),
and may present similarly to a L4 or L5 radiculop-
athy. The high incidence (85%) of ipsilateral hip
abductor weakness due to L4-5 nerve root com-
pression may be overlooked by physicians and can
assist in an accurate diagnosis.”! Piriformis syn-
drome is a common finding in patients with
symptoms of sciatica due to compression of the
nerve exiting the sciatic notch. Patients commonly
have unilateral buttock pain, an antalgic gait, pain
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with palpation, and a positive straight leg raise. A
positive Pace sign (pain with resisted abduction and
external rotation while seated) may be elicited.
Other sites of peripheral nerve entrapment include
tarsal tunnel syndrome, saphenous nerve compres-
sion, and peroneal nerve entrapment and should be
considered especially when confronted with a
negative lumbar MRI.%*%* Electrodiagnostic studies
can assist in localizing the site of nerve compression
and physical examination findings such as a positive
Tinel’s sign, pain with palpation, or relief with
injections of local anesthetic can further improve
diagnostic accuracy.

Radiculopathy may be caused by infectious
etiologies such as osteomyelitis or discitis, though
more commonly these conditions cause axial
pain.*>*® Approximately 90% of patients present
with axial pain, though up to 80% will present with
either radiculopathy or a neurologic deficit. Over
60% will also present with constitutional signs such
as fever or chills. Laboratory findings and imaging
will further assist in the proper clinical workup.
Other rare infectious causes of neuropathy include
Guillain-Barre syndrome (GBS), herpes simplex
virus, syphilis, tuberculosis, and transverse myelitis
(TM). TM occurs in 1 to 5/1,000,000 and causes a
demyelination of the spinal cord most commonly at
the thoracic level, whereas GBS usually causes acute
paresthesias of the hands or feet, which rapidly
ascends in a symmetrical pattern. Diagnosis is made
by cerebrospinal fluid analysis, imaging, laboratory
tests, and clinical presentation, and urgent manage-
ment in a critical care unit is warranted as these
conditions may lead to respiratory failure. Similar
clinical findings can also be seen in patients with
human immunodeficiency virus (HIV) or due to the
side effects to antiretroviral medications.>”*® Typ-
ically, the neuropathy is a symmetric and distal
pattern in patients with high viral loads or low
(< 200) CD4 counts.

Medications should be considered in the workup
of lumbar radiculopathy as several commonly
prescribed medications may produce various symp-
toms involving the neurologic or musculoskeletal
systems. Simvastatin is the most commonly pre-
scribed medication in the United States after
hydrocodone/acetaminophen and may cause myop-
athy in approximately 5% to 10% of patients.”’
Myalgias, cramping, and weakness are all common
complaints®>*® and typically occur at a mean of 6
months after initiation of the medication. Symp-

toms usually stop once the medication is terminated.
Chemotherapy is another common cause of sensory
neuropathy, notably the platinum-containing com-
pounds (cisplatin, carboplatin, and oxaliplatin).
Amiodarone may cause sensory neuropathy, and
as previously mentioned HIV antiretroviral medi-
cations (zalcitabine, didanosine, stavudine) may
also cause adverse side effects that are similar to
spinal pathology, such as IDH or spinal stenosis.!

Spinal arachnoiditis is an important consider-
ation that is defined as adhesions around the
arachnoid membrane due to persistent arachnoid-
itis. This may cause tethering of the spinal cord and
alteration of the cranial and intraspinal pressure
leading to syringomyelia.***® Arachnoiditis most
commonly occurs postsurgically, though may be
caused by infection, subarachnoid hemorrhage,
degenerative pathology, TM, postmyelogram, post-
epidural injection, or following many intradural
spinal procedures.>* 3% Although varying rates of
arachnoiditis present following intradural proce-
dures or postsurgically, this should be considered
and can be confirmed with MRI or myelogram.
MRI is reportedly 99% accurate, and a staging
system has been described by Ross et al.** Most
patients present with lumbar radiculopathy, though
sensory deficits, back pain, decreased bowel and
bladder function, and motor deficits have all been
described.™ *!

Spinal cord arteriovenous malformations (AVM)
may exist as arteriovenous fistulas (AVF), first
described as “hemorrhoids of the pia mater,” and
differ from intradural or intraparenchymal vascular
malformations.'>***! Currently, AVMs are classi-
fied as type I, dural AVF, type II, glomus or
intramedullary AV Ms, type III, juvenile large
intramedullary, extramedullary, and extradural
AVMs often over several spinal levels and type 1V,
intradural extramedullary AVFs arising from the
anterior spinal artery or posterior spinal artery as
opposed to type I AVFs, which arise from dural
branches.***> These lesions may lead to venous
congestion (due to the lack of valves in the coronal
venous plexus), decreased perfusion pressure, ische-
mia, and edema. Ultimately, these changes may
produce local pain, radicular pain, sensory changes,
weakness, bowel and bladder deficits, or sexual
dysfunction.”*® Symptoms typically worsen with
time and are often worsened with standing as the
venous outflow is directed rostrally. Early reports
documented that over 50% of patients were severely
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disabled by 3 years.”*® The tortuous vessel forma-
tions can be visualized on myelography or MRI,
commonly along the dorsal surface of the spinal
cord, though selective spinal angiography is the
study of choice.'? Treatment of recognized lesions
includes embolization or surgical resection, though
both are with inherent risk and a clear delineation of
the AVM must be considered to minimize compli-
cations. Several methods of opening the dura and
arachnoid to release intradural adhesions and
sharply dissect the arterialized vein as well as
utilization of indocyanine green angiogram intraop-
eratively have been described. Regardless, recogni-
tion of these various types of AVMs is important as
they will lead to progressive neurological deficits
and may be confused with other types of spinal
pathology.

This report highlights a case of lumbar radicu-
lopathy caused by an extradural vascular formation
(likely a type I AVM) surrounding the dorsal dura
at L5-S1 in a patient with persistent lumbar
radiculopathy. The spinal surgeon may encounter
this or other atypical causes of radiculopathy,
including various types of AVMs and a compre-
hensive understanding and awareness of these
conditions may assist in the proper diagnosis and
management of lumbar radiculopathy.
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