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Abstract: The differentiation between Neuromyelitis optica spectrum disorder (NMOSD) and cervical
spondylotic myelopathy (CSM) is necessary, because both diseases have similar symptoms, such as motor
weakness and sensory disturbances. The challenge arises when NMOSD presents with short-segment spinal
cord lesions, which can mimic the clinical presentation of CSM. This case report presents an NMOSD
misdiagnosed as CSM. A 66-year-old woman presented with neck pain, left arm pain, and motor weakness.
She was initially diagnosed with CSM based on MRI findings that revealed the increased signal intensity of the
spinal cord at the C3 to 4 levels and underwent surgery. Three years later, she had sudden left upper extremity
motor weakness and mild gait disturbance. Physical exam showed left-side weakness and altered reflexes, with
longitudinally extensive transverse myelitis (LETM) findings on cervical MRI. The CSF study revealed a 2+
AQP4-Ab finding. Finally, NMO was diagnosed. Steroid pulsed therapy and immunosuppression therapy led
to improved motor function and gait after 20 days. We present a case report of a NMO patient who initially
exhibited clinical and radiological features CSM but was later diagnosed with NMO. This case underscores the
diagnostic challenge in distinguishing NMO from CSM, especially in elderly patients who commonly
experience spinal degeneration leading to cord compression and associated cord signal changes on MRI. The
misinterpretation or confusion with transverse myelitis can occur as a result. This case highlights the
importance of considering NMO as a potential differential diagnosis in elderly patients with spinal
degeneration, emphasizing the significance of precise and timely diagnosis for guiding optimal treatment
decisions.

Keywords: neuromyelitis optica; cervical spondylotic myelopathty; neuroimaging; anti-aquaporin-
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Neuromyelitis optica spectrum disorder (NMOSD) is an autoimmune-mediated central nerve
system (CNS) disorder characterized by demyelination of the optic nerve and spinal cord, resulting
in motor, sensory, and visual symptoms due to antibodies (AQP4-immunoglobulin G [IgG] or
myelin-oligodendrocyte-glycoprotein.[1] Cervical spondylotic myelopathy (CSM) is caused by spinal
cord compression due to degenerative changes in the cervical spine. Both NMO and CSM share
similar clinical manifestations, including motor weakness and sensory disturbances.

NMO, characterized by longitudinally extensive transverse myelitis (LETM), typically manifests
with spinal cord lesions over three segments. However, reports have suggested that in approximately
14% of cases, NMO can present with short-segment spinal cord lesions involving fewer than three
vertebral segments.[2] Despite distinct diagnostic criteria for NMO and CSM, there have been
reported cases where NMO closely mimics the clinical and radiological features of CSM.[3] The
coexistence of disc herniation with spinal cord compression and short-segment transverse myelitis
can lead to diagnostic challenges.[4] This diagnostic challenge can result in delayed or misdiagnosis,
potentially leading to inappropriate management and unfavorable patient outcomes. To aid in the
differential diagnosis, we present a case report of a patient with recurrent NMOSD who was initially
misdiagnosed as having CSM.

A 66-year-old female patient with a history of hyperlipidemia presented to the hospital three
years ago with posterior neck pain, radiating pain on left arm and left upper limb motor weakness.
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The patient presented with left-sided motor weakness: manual muscle testing (MMT) score of 4 that
is nearly normal, and reflexes were intact. The patient also complained of tingling and numbness in
the left upper limb, with a Numeric Rating Scale (NRS) score of 3. However, the patient didn't
complain of any visual symptoms. At that time, a cervical spine MRI revealed a herniated disc at the
C2-3 level, the increased signal intensity of the spinal cord at the C3 to 4 levels (Figure 1). Based on
the patient's motor weakness, radiating pain, and MRI findings, she was diagnosed with cervical
spondylotic myelopathy and underwent C2-3-4 posterior decompression during hospitalization.
Following the surgery, the patient showed improvement in left limb motor weakness and radiating
pain and was followed up as an outpatient.

Figure 1. Spine magnetic resonance imaging findings on first hospitalization. (A) The T2-weighted
sagittal image reveals the increased spinal cord signal intensity at the C3 to 4 levels. (B, C) There was
a herniated disc at the C2-3 levels (a) with high signal intensity on T2 weighted image and iso signal
intensity on T1 weighted image (yellow arrow). (D) The T2-weighted axial image reveals a
hyperintense lesion at the C4-5 level (b). The lesion appears brighter than the surrounding CSF,
indicating the presence of bright spotty lesions (BLSs) (E) T1-weighted image reveals partially
hypointense but not as low as the surrounding CSF or isointense. (yellow arrowheads).

Three years after the initial diagnosis of CSM, the patient presented to the hospital three days
ago with sudden onset of left upper extremity motor weakness and mild gait disturbance. On the
physical examination, the patient displayed varying degrees of motor weakness on the left side, as
assessed by MMT: shoulder flexion scored 2, elbow flexion scored 4, wrist extension scored 4, finger
flexion scored 4, finger extension scored 3, hip flexion scored 4, knee extension scored 4, and ankle
dorsiflexion scored 4. Sensation to touch and pinprick was normal. The knee-jerk reflex was relatively
within the normal range. Hoffmann's sign exhibited equivocality on the left side, while Babinski
reflexes and ankle clonus were absent. In addition, the patient reported nonradiating pain with a NRS
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score of 3, which was accompanied throughout the left upper limb. The cervical spine MRI showed
findings consistent with longitudinally extensive transverse myelitis (LETM). In the sagittal view,
there was evidence of longitudinally extensive high signal at the C1 to C5. In the axial view, features
indicative of transverse myelitis were observed, supporting the diagnosis of LETM. (Figure 2)
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Figure 2. Spine magnetic resonance imaging findings on second hospitalization. On follow-up

cervical MRI, it was observed that there was more extensive involvement with enhancement
compared to the initial MRI performed during the patient's first visit. (A) T2-weighted sagittal image
reveals increased signal intensity of spinal cord at the C1 to C5 levels. (B) T1-wegihted sagittal view
revealed dorsal enhancement with Gadolinium contrast extending 3 vertebral segments. (C) The T2-
weighted axial image reveals hyperintense lesion at the C2-3 level, indicating the presence of bright
spotty lesions (BLSs) (yellow arrows) (D) T1l-weighted image reveals partially hypointense or
isointense (yellow arrows).

The CSF study revealed a 2+ AQP4-Ab finding. Serum autoimmune markers for rheumatoid
factor (4.9IU/ml; normal = 0~15), lupus anticoagulant (0.8; normal = 0.8~1.2), anti-neutrophil
cytoplasmic antibody (0.5U/ml; normal ~5), as well as MOG antibody (RPC 0.019;
0.141<Borderline<0.254, MFIr 1.88; 2.60<Borderline<3.65) were within normal values. The CSF study
revealed negative findings for infections such as viruses and bacteria, TB PCR, and oligoclonal band.
A central motor conduction times study of motor evoked potential study in both biceps brachii,
abductor pollicis brevis and tibialis anterior were delated (biceps brachii : right 9.5ms, left 11.8ms;
normal cutoff value = 9.2ms / abductor pollicis brevis : right 8.5ms, left 8.9ms; normal cutoff value =
8.5ms / tibialis anterior : right 18.1ms, left 18.7ms; normal cutoff value = 18.1ms). Motor and sensory
nerve conduction studies showed normal amplitudes and conduction velocities. Additional
evaluations for optic neuritis revealed no abnormalities. Finally, the patient was diagnosed with
Neuromyelitis Optica Spectrum Disorder (NMOSD). Steroid pulsed therapy (five days of
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dexamethasone) and immunosuppression therapy (four weeks of azathioprine) were initiated. After
20 days, the patient exhibited significant improvement in shoulder weakness, allowing for overhead
activities, and the gait disturbance was resolved, enabling the patient to perform daily activities
without difficulty, including using her upper extremities.

The initial diagnosis based on the MRI findings was a cervical herniated disc with cord
compression, subsequently led to surgical treatment. However, upon readmission, the patient was
ultimately diagnosed with Neuromyelitis Optica Spectrum Disorder (NMOSD). Therefore, in
patients with cervical disc herniation and spinal cord compression, careful evaluation of MRI
findings may help differentiate between short-segment transverse myelitis and cervical spondylotic
myelopathy.

The initial C-spine MRI revealed disc herniation with cord compression at the C2-3 . In cases of
cord compression caused by disc herniation, it is common to observe spinal cord signal changes
primarily in proximity to the site of compression.[5] However, in this case, despite the compression
being located at C2-3, there were signal intensity change observed at C3-4, suggesting that the
observed signal alteration may not be solely attributable to compression. While autoimmune diseases
are commonly observed in individuals in their 50s, they have also been reported to occur in
individuals in their 90s.[6] Considering that spondylosis represents a degenerative change associated
with aging, it is reasonable to assume that the likelihood of developing disc herniation or spondylotic
myelopathy increases, especially in older individuals.[7] It is crucial to be aware of the potential
occurrence of transverse myelitis in elderly patients with spondylosis. Therefore, when the spinal
cord MRI findings do not align with the degenerative structural changes typically associated with
spondylosis, it is essential to consider alternative differential diagnoses apart from spondylotic
myelopathy.

Furthermore, at the C4-5 level, where no cord compression was observed, there is a high signal
change within the spinal cord that appears brighter than the cerebrospinal fluid signal. These findings
correspond to bright spotty lesions (BSLs), which are defined as hyperintense intramedullary lesions
on axial T2-weighted images usually associated with T1 low signal. BSLs are considered a
characteristic feature of NMOSD, distinguishing it from conditions such as multiple sclerosis (MS)
and other disorder that revealed LETM. [5,8] if BSLs do not correlate with the level of compression,
additional investigations should be conducted to consider the possibility of NMOSD.

This case emphasizes the significance of a thorough evaluation of characteristic MRI findings,
including the location of disc herniation and associated signal changes in cases of cord compression.
It also highlights the importance of paying close attention to specific MRI features, such as Bright
Spinal Lesion (BSL), as it plays a crucial role in making an accurate differential diagnosis.
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