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CASE REPORT

Concurrent Trigeminal Nerve and Cauda Equina Root
Enhancement in Multiple Sclerosis: A Rare Case Report
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Peripheral nerve and nerve root involvement are rare manifestations of multiple sclerosis (MS) and may pose diagnostic challenges by mimicking
other inflammatory or systemic disorders. We report the case of a 26-year-old man who presented with acute right-sided facial numbness,
mild hearing impairment, and imbalance. Brain magnetic resonance imaging (MRI) demonstrated demyelinating plaques in the pons and the
periventricular and subcortical white matter, accompanied by contrast enhancement of the cisternal and intrapontine segments of the right
trigeminal nerve. Spinal MRI revealed focal cervical and thoracic cord lesions with symmetric enhancement of the proximal cauda equina nerve
roots. Cerebrospinal fluid analysis showed a normal cell count, an immunoglobulin G index of 0.68, and a type 3 oligoclonal band pattern. The
patient demonstrated marked clinical and radiologic improvement following treatment with high-dose intravenous methylprednisolone and was
subsequently started on disease-modifying therapy. This case highlights a rare radiologic manifestation of MS and underscores the importance of
considering MS in the differential diagnosis of concurrent cranial nerve and cauda equina root enhancement.
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Introduction

Multiple sclerosis (MS) is a chronic immune-mediated
demyelinating disease of the central nervous system (CNS).
Magnetic resonance imaging (MRI) plays a crucial role not only
in establishing the diagnosis but also in excluding imaging
mimics, particularly when atypical findings are encountered
(1). Trigeminal nerve involvement is uncommon and may occur
with or without classic trigeminal neuralgia (2,3). Spinal cord
involvement in MS typically presents as short-segment lesions,
which may help distinguish MS from other demyelinating
disorders (4). Cranial nerve enhancement has been increasingly
recognized with the use of high-resolution MRI, and a pattern-
based approach can aid in differentiating demyelinating
involvement from infectious, neoplastic, or granulomatous
etiologies (5). In contrast, cauda equina nerve root enhancement

is exceedingly rare in MS and more commonly suggests
infectious, granulomatous, neoplastic, or systemic autoimmune
conditions (4). We present a rare case of MS with concurrent
trigeminal nerve and proximal cauda equina root enhancement
and discuss the key differential diagnostic considerations.

Case Report

Written informed consent was obtained from the patient for
publication of this case report and the accompanying images.

A 26-year-old man presented with a 1-week history of
right-sided facial numbness accompanied by mild right-
sided hearing impairment, facial heaviness, imbalance, and
fatigue. Neurologic examination revealed hypoesthesia in the
distribution of the right trigeminal nerve, with no other focal
neurologic deficits.
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Post-contrast MRl demonstrated linear enhancement
involving the cisternal and intrapontine segments of the right
trigeminal nerve (Figure 1A and 1B). Brain MRI revealed multiple
demyelinating plaques in the periventricular, subcortical, and
pontine regions (Figure 2A and 2B). Spinal MRI demonstrated
focal lesions in the cervical and thoracic spinal cord (Figure 3A
and 3B), along with symmetric enhancement of the proximal
cauda equina nerve roots (Figure 3C and 3D).

Cerebrospinal fluid analysis revealed a normal cell count
without pleocytosis, an immunoglobulin G (IgG) index of
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068, and a type 3 oligoclonal band pattern characterized
by identical oligoclonal IgG bands in both serum and
cerebrospinal fluid, together with additional cerebrospinal
fluid-restricted bands. Serum angiotensin-converting enzyme
levels were within normal limits. Antinuclear antibody testing
showed weak positivity (1:100), whereas anti-double-stranded
DNA antibodies, the extractable nuclear antigen panel, anti-
aquaporin-4 antibodies, and anti-myelin oligodendrocyte
glycoprotein antibodies were negative. Additional laboratory
investigations performed to exclude infectious, systemic
inflammatory, and autoimmune etiologies were unremarkable.

Figure 1. Brain MRI demonstrating trigeminal nerve involvement

(A) Axial FLAIR image showing thickening and edema of the cisternal segment of the right trigeminal nerve (thick arrow) and an active
demyelinating plaque along the intrapontine pathway (thin arrow). (B) Post-contrast T1-weighted image demonstrating enhancement
of both the cisternal segment of the trigeminal nerve (thick arrow) and the demyelinating plaque (thin arrow). Subpial plaques along

the anterior pons show no contrast enhancement
MRI: Magnetic resonance imaging

Figure 2. Cerebral demyelinating plaques

(A) Axial FLAIR image showing multiple demyelinating plaques in the periventricular, centrum semiovale, and subcortical regions. (B)
Coronal FLAIR image demonstrating demyelinating plaques involving the cerebral parenchyma, brainstem, and cervical spinal cord

FLAIR: Fluid-attenuated inversion recovery
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Figure 3. Spinal MRI demonstrating spinal cord and cauda
equina involvement

(A) Sagittal STIR image showing extensive demyelinating plaques
and edema (arrow) along the anterior subpial surface of the conus
medullaris. (B) Axial T2-weighted turbo spin-echo image showing
a conus medullaris plaque (arrow) localized to the anterior half
of the spinal cord. (C,D) Post-contrast axial and sagittal images
demonstrating symmetric enhancement of the proximal cauda
equina nerve roots (arrows)

STIR: Short-tau inversion-recovery

The patient was treated with intravenous methylprednisolone
(1 g/day for 7 days), resulting in near-complete clinical recovery.
Follow-up MRI demonstrated resolution of the trigeminal nerve
and cauda equina root enhancement. Disease-modifying
therapy with ocrelizumab was subsequently initiated.

Discussion

Cranial nerve enhancement in MS is uncommon but is being
increasingly recognized with the widespread use of high-
resolution MRI. Trigeminal nerve involvement most often reflects
inflammatory demyelination at the root entry zone or cisternal
segment and may occur even in the absence of trigeminal
neuralgia (2,3). A pattern-based approach to cranial nerve
enhancement is essential for distinguishing demyelinating
involvement from infectious, neoplastic, and granulomatous
etiologies (5).

Spinal cord lesions in MS are typically short-segment and
peripherally located, most commonly involving the cervical
and thoracic spinal cord. This characteristic distribution can
aid in differentiating MS from other antibody-mediated
demyelinating disorders (4). Although cauda equina root
enhancement is rare in MS, its coexistence with cranial nerve
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enhancement necessitates careful exclusion of alternative
diagnoses, including connective tissue diseases and overlap
syndromes (6,7).

Although MS is classically defined as a demyelinating disease
of the CNS, pathologic and imaging studies suggest that
inflammatory activity may extend beyond conventional CNS
boundaries, particularly at sites where central and peripheral
myelin interface. These transitional regions, such as the root
entry zones of cranial and spinal nerves, may be especially
vulnerable to inflammatory infiltration and demyelination.
In addition, perivascular inflammation, blood-brain barrier
disruption, and immune-mediated processes involving both
adaptive and innate immune responses have been implicated
in lesion formation and extension in MS. Collectively, these
mechanisms may provide a plausible explanation for the rare
occurrence of nerve root enhancement, including cauda
equina involvement, in otherwise typical cases of MS (8).

Previous reports have described cranial nerve enhancement in
MS, most commonly involving the trigeminal nerve (9), as well
as occasional peripheral nerve or nerve root involvement in
atypical presentations (6,7). In a large MRI cohort, cranial nerve
enhancement was observed in 8.2% of patients, with trigeminal
nerve involvement representing the most frequent finding
(9). However, the simultaneous presence of both trigeminal
nerve enhancement and cauda equina root involvement has
rarely been documented. Compared with previously reported
cases, our patient demonstrated a combination of cranial and
spinal peripheral involvement in conjunction with typical
demyelinating lesions of the brain and spinal cord, thereby
expanding the spectrum of atypical radiologic manifestations
of MS.

Trigeminal neuralgia is a recognized manifestation of MS,
with a pooled prevalence of approximately 3.4% reported in a
recent systematic review and meta-analysis (10). Furthermore,
cranial nerve enhancement has been associated with greater
lesion burden and a more severe disease course, underscoring
its potential clinical significance (9). To our knowledge,
simultaneous contrast enhancement of the trigeminal nerve
and proximal cauda equina nerve roots has rarely been reported
in patients with MS.

Conclusion

Concurrent  trigeminal nerve and cauda equina root
enhancement represents a rare manifestation of active MS.
Recognition of this atypical imaging pattern is crucial to avoid
misdiagnosis and to ensure timely initiation of appropriate
disease-modifying therapy.
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