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CASE REPORT

Central cord syndrome in a patient with systemic sclerosis and
cervical calcinosis: case report and review of literature

Ha Son Nguyen, Abhishiek Sharma, Ninh Doan, Michael Gelsomino, Saman Shabani and Dennis Maiman

Systemic sclerosis, or scleroderma, rarely involves the cervical spine. The disorder can induce dystrophic calcinosis that can cause
spinal canal stenosis and spinal instability. An association between this pathology with acute traumatic central cord syndrome and
dural erosion is rare. This case report highlights such an association and postulates the underlying mechanisms. A 57-year-old
female, with a history of chronic obstructive pulmonary disease (COPD), schizophrenia and systemic sclerosis, presented with
weakness in all extremities after a minor fall. Imaging demonstrated a calcified soft-tissue mass at C4/5 causing severe cord
compression, cord edema spanning C3-C6, calcified soft-tissue masses at right C2/C3 facet joint and bilateral C4/5 facet joints, and
significant subluxation at C4/5. Patient underwent C4-C7 laminectomies, and C3-T1 fixation and fusion. The calcinosis appeared to
erode through the dura, which necessitated dura repair once the calcionsis was carefully debulked. The patient recovered well, and

improved clinically with rehabilitation. Dystrophic calcinosis from underlying systemic sclerosis can cause significant chronic
cervical stenosis, which may reduce the threshold for acute traumatic cervical cord syndrome under minor trauma. Moreover,
dystrophic calcinosis may exhibit a propensity for dural erosion, possibly through chronic adhesions secondary to chronic
inflammation. Aggressive removal of the calcinosis may breach the dura. Consequently, subtotal debulking may be reasonable if

the spinal canal is adequately decompressed after laminectomies.
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Systemic sclerosis, or scleroderma, is an idiopathic disease that
affects the immune system, microvasculature and connective
tissue."” The disease distresses the skin, muscle, gastrointestinal
tract, heart, lung and kidney.? Infrequently, systemic sclerosis can
affect the spine through dystrophic calcinosis of the spinal
column.?” Several cases have documented destructive osteolysis
of the posterior elements, causing spinal canal stenosis and spinal
instability.® An association between this pathology with acute
traumatic central cord syndrome and dural erosion is rare. Surgical
management, including findings and approaches, has been
reported, but none have documented dural erosion of the
calcinosis requiring dural repair.

The authors report a rare case where a patient with systemic
sclerosis and spinal instability, secondary to calcinosis, suffered a
hyperextension injury from a minor fall and developed acute
central cord syndrome. During the operation, the calcinosis was
observed to have eroded through the dura, necessitating dural
repair. The authors conduct a brief literature review regarding
systemic sclerosis, cervical calcinosis and surgical management.

A 57-year-old female, with a medical history of chronic
obstructive pulmonary disease (COPD), schizophrenia and sys-
temic sclerosis, presented to the emergency department with
progressive weakness and numbness. Symptoms began after a
minor fall 2 weeks ago; since that time, her gait and balance had
declined where she suffered multiple falls. She also had episodes
of urinary and bowel incontinence, which was partly attributed to
her worsened mobility. On physical exam, her deltoids were 3/5,
biceps 4/5, triceps 4/5, grips 4/5 and intrinsics 4/5. Her lower
extremities were diffusely 4/5. Patient had bilateral Hoffman'’s sign
and elevated deep tendon reflexes.

Computed tomography cervical spine demonstrated calcified
soft tissue, most significantly within the posterior elements at
C4/5, with C4/5 subluxation (Figures 1la-c and 2). Magnetic
resonance imaging cervical spine demonstrated epidural exten-
sion of the calcified soft tissue mass at C4/5 causing severe cord
compression; cord edema spanned C3-C6; calcified soft tissue
masses were seen along right C2/C3 facet joint and bilateral C4/5
facet joints (Figure 3). Her presentation was consistent with a
central cord syndrome with hyperextension injury and spinal
instability. Operative intervention was recommended. Following
sub-periosteal dissection and calcinosis debulking, there was
noted to be a dural rent where friable granulation tissue had
indeed eroded through the dura laterally. This material was sent to
pathology for frozen section along with necrotic bone. The dura
was repaired primarily with 5-0 Prolene and no further cere-
brospinal fluid leakage was observed. Laminectomies were
completed from C4 to C7; the bone quality was extremely poor.
Posterior lateral mass fixation was undertaken from C3 to T1.
Subsequently, the patient underwent spinal cord injury rehabilita-
tion, with improvement in strength, bowel and bladder function at
3 month follow-up. Final pathology was consistent with calcified
debris, with no evidence of malignancy.

For systemic sclerosis, soft tissue calcifications, or calcinosis,
frequently involve the fingertips and the synovial joints in hands,
knees and elbows.>*® The disorder rarely inflicts the cervical spine;
when it does, erosive, paraspinal, calcinosis may develop, which
can produce spinal canal stenosis and instability.>®'%"" There is
an association between anti-centromere antibodies and
calcinosis.>'® The calcinosis is generally dystrophic and is
characterized by hydroxyapatite crystals.® The pathology may be
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Figure 1. (@) left parasagittal, (b) sagittal and (c) right parasagittal
computed tomography images that demonstrate calcinosis involve-
ment of right C2/3 facet and bilateral C3/4 facets, along with C4/5
subluxation.
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Figure 2. Axial computed tomography cervical spine demonstrates
bilateral C3/4 facet calcinosis.

Figure 3. Magnetic resonance imaging T2 cervical spine demon-
strates C3-C6 cord edema and stenosis.

propagated by microvascular insufficiency, inflammation and local
tissue damage.>®""

Table 1 presents previously reported cases where surgery was
also discussed. Initial presentations included occipital headaches,
axial neck pain, neck stiffness, cervical radiculopathy and cervical
myelopathy>*¢8"13  Qur patient presented with an acute
traumatic central cord syndrome after a hyperextension injury,
precipitated by chronic stenosis from her dystrophic calcinosis.

Central cord syndrome is the most frequent form of incomplete
spinal cord injury,'®'> where the pathology is directed toward the
medial aspect of the lateral corticospinal tract in the cervical
spine.’”” No prior cases have noted acute spinal cord injury with
underlying systemic sclerosis and cervical calcinosis. Central cord
syndrome typically occurs in the older population with attendant
cervical spondylosis who incur hyperextension injuries. The
cervical calcinosis in our patient effectively induced chronic
stenosis, not unlike cervical spondylosis, which leads to a lower
threshold for central cord syndrome with minor trauma.

Prior surgical management for cervical calcinosis has predomi-
nantly employed the posterior approach for decompression,
fixation and fusion (Table 1). This approach is appropriate given
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Posterior C2-T2 fusion, Anterior C3-T1 fusion

Multiple levels listhesis

Progressive neck pain, hand motor
dysfunction

F

73

C4/5 subluxation Posterior C3-T1 fusion

Central cord syndrome

10 57 F

Present case

Abbreviation: PLL, posterior longitudinal ligament. °no data available.
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that much of the pathology is directed at the posterior elements,
including the facet joints and the lamina. For significant listhesis,
past cases have used cervical traction or halo for cervical reduction
before surgical stabilization (Table 1, cases 4, 6, and 7).
Circumferential stabilization has also been used in two cases
(Table 1, cases 7 and 9); the authors recommended vigilance
about dysphagia given underlying esophageal dysmotility with
systemic sclerosis. Our patient received laminectomies from C4 to
C7, with fixation at C3-T1. The calcinosis was significantly
adherent to the dura, where debulking revealed a dural opening.
In prior literature, this characteristic of the calcinosis has not been
described. Dural erosion has been associated with disc
herniation;'®"” a proposed mechanism suggests that chronic
adhesions, secondary to chronic inflammation, may lead to
rupture of the dura.'” A similar mechanism may be at play in
this case, given that systemic sclerosis is a chronic inflammatory
disease. The authors emphasize caution during removal of the
calcinosis, as durotomies can be a significant complication.
Subtotal debulking may be a reasonable mindset if the spinal
canal is relaxed after laminectomies.

Dystrophic calcinosis from underlying systemic sclerosis can
cause significant chronic cervical stenosis, which may reduce the
threshold for acute traumatic cervical cord syndrome under minor
trauma. Moreover, dystrophic calcinosis may have a propensity for
dural erosion. Aggressive removal of the calcinosis may breach the
dura. Consequently, subtotal debulking may be reasonable if the
spinal canal is adequately decompressed after laminectomies.
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