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CASE REPORT

Multilevel critical stenosis with minimal functional deficits: a case of
cervical spondylotic myelopathy
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Abstract
Introduction We present a case of a previously asymptomatic and highly functional individual whose critical degenerative
stenosis was exacerbated by recent trauma (motor vehicle accident), resulting in cervical spondylotic myelopathy.
Case presentation A 57-year-old African-American man with no significant past medical history presented to the Ortho-
paedic Surgery outpatient clinic with mild neck discomfort, stiffness, and bilateral hand numbness 4 days after being
involved in a motor vehicle accident. He ambulated without assistive devices and displayed a tandem gait pattern with
normal cadence. He was minimally tender to palpation at the posterior cervical midline and paraspinal musculature with
motor and sensory function intact bilaterally. Reflexes were hypoactive at C5, C6, C7, L4, and S1 bilaterally with positive
Babinski signs bilaterally. Imaging revealed degenerative changes, spinal stenosis, and cord compression. The patient
eventually underwent posterior cervical decompression and fusion from the C3 to the C6 level, with the only reported
complication being transient loss of somatosensory evoked potential (SSEP) signals intra-operatively. In the postoperative
period, the patient complained of stiffness in his left shoulder, elbow, and hand, as well as left hand palmar numbness and an
inability to make a full fist. His complaints were managed with medication and physical therapy.
Discussion This case report highlights the point that stenosis that occurs slowly over time is often well compensated, and
patients are commonly asymptomatic at first glance. Often times, acute events tip patients from being asymptomatic to
symptomatic, generally warranting invasive intervention to prevent further insults from causing permanent damage.

Introduction

Cervical myelopathy is defined as cervical spinal cord
compression resulting in development of upper motor
neuron symptoms. Dysfunction generally progresses in a
stepwise pattern with intermittent exacerbations [1–5]. The
molecular basis for neuronal dysfunction has been linked to
Fas-mediated apoptosis of neurons and oligodendrocytes,
and is associated with activation of caspase 3 8 and 9.
Physical examination findings include atrophy, motor, and
sensory deficits, upper motor neuron dysfunction, or gait
disturbances [6, 7]. The subaxial cervical spinal canal has a
diameter of 17–18 aboutmm, with the spinal cord occupying

~10 mm. When canal diameter falls below 12 mm, with or
without a Pavlov ratio less than 0.8 on lateral radiographs or
an abnormal anteroposterior compression ratio, the like-
lihood of myelopathy increases [8–10].

Conservative treatment is indicated in the absence of
severe clinical findings. Operative interventions, including
anterior cervical discectomy or corpectomy and fusion,
posterior cervical discectomy and fusion, laminectomy,
laminoplasty, or a combined approach, are indicated in
patients with significant functional impairment with one to
two-level disease or deformity [11]. The decision to use
an anterior or posterior approach should be an individua-
lized one based on the mechanism and location of pathol-
ogy, with multiple recent studies noting similar efficacies
[12, 13].

We present a rare case of a previously asymptomatic and
highly functional individual whose critical degenerative
stenosis was exacerbated by trauma and surgical
intervention.
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Case presentation

A 57-year-old African American man presented to the
outpatient clinic with mild neck discomfort, stiffness, and
bilateral volar index and long finger numbness and tingling
4 days after involvement in a motor vehicle accident
as a restrained driver. Physical examination revealed
5/5 strength bilaterally in the upper and lower extremities
along with hypoactive reflexes at C5-C7, L4, and S1 and
presence of Hoffman’s signs (flexion of thumb or index
finger with flicking of the nail of the ipsilateral middle
finger suggesting cervical spinal cord compression) bilat-
erally. CT scan of the cervical spine (Fig. 1) without con-
trast showed severe spondylosis, including marked stenosis
of the spinal canal, cord compression, a markedly enlarged
left styloid process compatible with a variant of Eagle
syndrome (symptomatic elongation of the styloid process or
calcified stylohyoid ligament that can cause compression of
cranial nerves or carotid artery), and multiple osteophytic
changes [14]. The vertebral body to canal ratio ranged from
1.47 to 2.36 at C3–C7 [15]. Cervical lordosis was preserved
with a lack of endplate changes or any anterior-to-posterior
translation.

MRI (Fig. 2) showed a canal narrowed to 1.88 mm and
commensurate compression at C3–C4, broad-based disc and
ligamentous redundancy, narrowing of the canal at the
C4–C5 level (5.16 mm) with cord flattening, and bilateral
myelomalacia. Additionally, minor canal stenosis
(6.17 mm) with significant left foraminal stenosis at C5–C6
was reported.

At the 3-month follow-up, patient continued to have
5/5 strength bilaterally in the upper and lower extremities
with no bladder or bowel dysfunction. The patient under-
went posterior cervical decompression and fusion from C3
to C6 3 months later (6 months after injury). A transient loss
of somatosensory evoked potential signals was noted
intraoperatively, which was treated with intravenous Dec-
adron and maintenance of mean arterial pressures (MAP) at
90 mmHg. At 6 months post operation, he noted continued
neck stiffness and left arm pain that radiated from his neck,
left hand palmar numbness, and an inability to make a full
fist. He demonstrated 4/5 strength in the C5–T1 distribu-
tions bilaterally, except grip strength on the left (3/5) with
slow ambulation without assistive devices. A follow-up
MRI (Fig. 3) revealed adequate cord decompression with
stable instrumentation. Subsequently, the patient underwent
extensive postoperative physical rehabilitation centering on
strengthening and dexterity of the upper extremities.

Discussion

This is a case of a whiplash-type injury exacerbating pre-
existing multilevel stenosis resulting in clinical myelopathy.
The presence of myelomalacia instead of edema, osteo-
phytes, and degenerative changes on MRI point to long-
standing subclinical multilevel stenosis. A severely
decompressed spinal cord can take on a teardrop or banana
shape, eventually deforming into a triangular shape. In these
patients, T2-weighted images on MRI exhibit changes more
frequently than T1- weighted images. However, T1 signal
changes carry a much-poorer prognosis than T2 changes,
almost always being associated with symptomatic com-
pression [16].

Fig. 1 Sagittal CT scan of the cervical spine without contrast

Fig. 2 Sagittal T2 MRI of the cervical spine without contrast
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Despite this injury, which can be described as an Inter-
national Standards for Neurological Classification of Spinal
Cord Injury (ISCOS) total motor score of 50 and a total
sensory score of 112, an American Spine Injury Association
D, Nurick Grade I, a normal Japanese Orthopaedic Asso-
ciation score [16–19], this patient’s body had compensated
(despited falling below the 12 mm cutoff for increased
myelopathic symptoms [8]), allowing the neural circuit to
normally function with only minor symptoms. However, the
severity of his damage is an indication for surgical
decompression and fusion. The decision was made to solely
use a posterior approach, due to multi-level pathology
causing stenosis and the complications involved with an
anterior cervical approach including dysphagia, retro-
pharyngeal hematoma, other respiratory complications, and
damage to surrounding nerves and vessels. However, the
authors realize that a combined anterior and posterior
approach was a possibility given the location of this
patient's pathology. The patient’s increase in pain and upper
extremity weakness following adequate decompression was
thought to be related to intraoperative loss of neuromono-
toring signals or a transient reperfusion injury at the levels
of critical stenosis.

This case highlights that stenosis which occurs slowly
over time is often well compensated, and patients are
commonly asymptomatic at first. Nevertheless, acute events
can tip patients from being asymptomatic to symptomatic,
generally warranting invasive intervention to help halt dis-
ease progression. However, surgical intervention does not

always relieve these symptoms, sometimes even making
symptoms worse. One must critically consider on a case-by-
case basis whether surgical intervention, the treatment
choice that is typically used in these situations, is necessary
or beneficial, as has been suggested in recent articles
[20, 21]. As suggested by this patient's clinical course,
observation is a valid treatment option in minimally
symptomatic patients [22–24], and surgical intervention
may not be benign even in well-trained hands.
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