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Abstract

Background Longitudinally extensive transverse myelitis (LETM) is characterized by spinal cord lesions that affect
at least three spinal cord segments. It can be associated with various inflammatory conditions. While imaging charac-
teristics can aid in diagnosis, relying solely on them may lead to misinterpretation.

Case presentation \We describe a 35-year-old woman who presented with subacute myelitis. Her cervical MRI
(magnetic resonance imaging) revealed an extensive lesion from the area postrema down to the second thoracic
level, with a trident sign observed in axial T1-weighted post-gadolinium imaging. The presence of a trident sign in MRI
of patients with myelopathy is more commonly associated with sarcoidosis than other conditions. But our patient had
positive (rechecked) AQP4 antibody and negative FDG-PET (fluorodeoxyglucose positron emission tomography) scan

the diagnoses related to the trident sign.
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that shows trident sign could be seen in other inflammatory disorders such as NMO (neuromyelitis optica).
Conclusion Trident sign is not pathognomonic for sarcoidosis, additional investigations are necessary to identify

Background

Longitudinally extensive spinal cord lesions(LESCL) or
longitudinally extensive transverse myelitis(LETM) rep-
resent a rapidly progressive and extensive spinal cord
involvement, with abnormal T2 signal traversing at least
three vertebral body segments in length. Aquaporin
4(AQP4) seropositive neuromyelitis optica spectrum
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disorder (NMOSD) is the most common cause of both
monophasic (50%) and recurrent (93%) LETM [1]. But
LETM can be seen in several other conditions, includ-
ing myelin oligodendrocyte glycoprotein (MOG) associ-
ated encephalomyelitis, autoimmune glial fibrillary acidic
protein (GFAP) astrocytopathy, systemic illness (neuro-
sarcoidosis, Sjogren syndrome, systemic lupus erythema-
tosus (SLE), Behget disease, paraneoplastic myelitis) and
other causes such as idiopathic (AQP4 negative), post-
infectious and vascular (spinal cord infarction or dural
arteriovenous fistula (dAVF) [2, 3].

Herein, we report a case of LETM that showed a posi-
tive AQP4 with a trident sign in axial T1-weighted brain
magnetic resonance imaging (MRI) with contrast. The
trident sign in MRI can help differentiate between vari-
ous etiologies of myelopathy, but further investigations
are needed to confirm the diagnosis.
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Case presentation

A previously healthy female patient, aged 35 years, was
referred to the neurology clinic with a complaint of
four limbs weakness on January 1st, 2023. She reported
painless progressive upper and lower extremities weak-
ness and paresthesia that started two weeks before the
first visit. Also, she developed urinary incontinence
five days before the first visit. She denied any history
of respiratory or gastrointestinal infection before the
event. Her habit was insignificant. She was not smoker,
did not consume alcohol and denied any previous rec-
reational drug use. Additionally, there is no family
history of neurological disorders. In neurologic exami-
nation muscle force of both upper and lower limbs was
0/5 accompanied by an increased deep tendon reflex
(+3) and bilateral Babinski sign. All sensory examina-
tion was impaired in extremities; however, no sensory
level was found. The abdominal cutaneous reflex was
absent. The initial laboratory results and chest X-ray
were normal. A T2-weighted MRI(1.5T MRI Scanner,
Amira, Siemens, Germany) of the cervical and thoracic
spine revealed LETM that extended from the area pos-
trema down to the T2 level, resulting in cord expan-
sion (Fig. 1A), and a bright spot lesion (BSL) on axial
view was found (Fig. 1C). Gadolinium injection showed
a ring-like enhancement in sagittal view (Fig. 1B), and
a characteristic trident sign in axial view, indicating a
dorsal aspect of the cord and posterolateral white mat-
ter involvement (Fig. 1D). The brain MRI revealed no
specific pathologic finding, but cerebrospinal fluid
(CSF) analysis showed zero cells with a protein level
of 74 mg/dL and a glucose level of 67 mg/dL, with no
organism was detected in Gram’s staining. Oligoclonal
band (OCB) and Angiotensin-converting enzyme (ACE)
levels in CSF were undetectable. Serological testing for
the antinuclear antibody, antiphospholipid antibod-
ies, ACE, as well as viral markers were unremarka-
ble. Neither adenopathy nor evidence of pulmonary
involvement was detected in a spiral chest CT scan.
Whole body FDG-PET (Siemens, Germany) showed
no evidence of hypermetabolic potentially malignant
or granulomatous lesion, while the AQP4 antibody
was positive on serum assessment. Normal FDG-PET
ruled out sarcoidosis and we treated our patient with
NMOSD diagnosis. Treatment with 1 gr intravenous
corticosteroid daily for five days and plasma exchange
for five sessions was started and followed by oral pred-
nisolone at 50 mg. Rituximab initiated on day 40 of
her admission. On day 30 of admission, muscle forces
improved to 4/5 and 1/5 for the upper and lower limbs,
respectively. Moreover, a follow-up MRI of the cervi-
cal spine revealed less contrast enhancement (Fig. 1E,
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F). On one-month follow-up after discharge, she could
ambulate with a walker.

Conclusion

LETM is a characteristic feature of NMOSD, but exten-
sive spinal lesions can also occur in other autoimmune
and inflammatory diseases that involve the CNS [4].
According to the history and imaging findings, the dif-
ferential diagnosis is NMOSD, Myelin oligodendrocyte
glycoprotein antibody-associated disease (MOGAD), or
sarcoidosis. A bright spotty lesion on the cervical MRI of
our patient is one of the MRI characteristics that could be
suggestive of NMOSD. Sylvain Rabasté and colleagues, in
their study on 82 patients with myelopathy, showed that
after the first acute spinal cord syndrome, the presence of
axial-BSLs on cord MRI seems very specific for NMOS-
DAQP4+and can be a radiological marker of AQP4-
IgG positivity [5]. A review conducted by Sara Salama
and colleagues in 2022 concluded that, the detection of
BSLs, whether on axial or sagittal spinal MRI images,
provides specificity ranging from 89 to 100% and sen-
sitivity ranging from 26.7 to 69% for NMOSD [6]. Prior
studies on Differentiating NMOSD from other causes of
LETM based on imaging, showed that the BSLs on axial
T2-weighted MRI images are the most distinctive finding
of NMO (p<0.001) [7]. Moreover, the presence of a “T1
dark’ signal and lesions involving more than 50% of the
spinal cord in the axial cross-sectional area are more fre-
quently found in NMO patients [7].

Zalewski and colleagues reported nine cases of neu-
rosarcoidosis presented with subacute myelitis, whose
spinal MRI showed a central canal and dorsal-subpial
enhancement in 89%, resembling a trident head on axial
sequences. They concluded that Central canal enhance-
ment and the trident sign in subacute myelitis should
raise high suspicion for sarcoidosis [8].

Jolliffe EA and colleagues documented a case of mye-
lopathy with a trident sign and a positive ELISA NMO
antibody, but a negative result on cell-based assay study.
They discovered hilar adenopathy on chest CT scan and
considered the possibility of neurosarcoidosis [9]. In
our current report, we performed spiral chest CT and
FDG-PET scans to rule out sarcoidosis, which yielded
unremarkable results. Additionally, our patient had two
positive ELISA NMO antibodies and BSL on imaging,
making the diagnosis of NMOSD more likely.

In 2023, Griffin K and colleagues reported a case of
progressive myelopathy with a trident sign in cervical
MRI, but negative AQP4 and MOG antibodies along
with FDG-PET. cord biopsy performed due to worsening
weakness despite treatment and revealed infiltration by
diffuse large B cell lymphoma [10].
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Fig. 1 Sagittal T2-weighted MRI shows LETM starting from area postrema up to second thoracic vertebra level (A), T1 with contrast demonstrates
aring enhancement (B). A bright spotty lesion and trident sign are observed in axial T2-weighted and post-contrast T1 images (C, D). Follow-up
imaging shows improvement in lesion loads in T2-weighted and less enhancement in T1 post-contrast MRI (E, F)
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In sum, when encountering LETM cases with a tri-
dent sign in spinal MRI, NMOSD should be considered
as a possible diagnosis while investigating other potential
causes.

Abbreviations

LESCL Longitudinally extensive spinal cord lesions

LETM Longitudinally extensive transverse myelitis

NMOSD  Neuromyelitis optica spectrum disorder

AQP4 Aquaporin 4

MRI Magnetic resonance imaging

cT Computed tomography

BSL Bright spotty lesion

FDG-PET  Fluorodeoxyglucose-positron emission tomography
dAVF Dural arteriovenous fistula

SLE Systemic lupus erythematosus

CSF Cerebrospinal fluid

OCB Oligoclonal band

ACE Angiotensin-converting enzyme

MOGAD  Myelin oligodendrocyte glycoprotein antibody-associated disease
ELISA Enzyme-linked immunosorbent assay
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