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Abstract

Neurofibromatosis type 1 (NF1) is an autosomal dominant neurocutaneous disorder, while multiple sclerosis (MS) is a
prevalent chronic inflammatory demyelinating disease of the central nervous system. The coexistence of these two
conditions is rare. Thus, patients with NF1 may exhibit signal abnormalities on brain imaging, referred to as focal areas of
signal intensity (FASI), which can mimic lesions seen in MS and complicate the differential diagnosis. We present the case
of a female patient suffering from progressive paraparesis, accompanied by urinary disorders and coordination disorders
of the upper limbs. Neurological examination revealed a pyramidal syndrome and a cerebellar syndrome, with an Expanded
Disability Status Scale (EDSS) score of 7.5. Additionally, the skin examination showed multiple café-au-lait spots larger
than 15 mm and numerous diffuse neurofibromas. Brain magnetic resonance imaging showed white matter lesions typical
of MS, and isoelectrofocalization of cerebrospinal fluid proteins revealed positive oligoclonal bands. The diagnosis was
primary progressive multiple sclerosis associated with neurofibromatosis type 1. The aim of this case report is to document
the association of these two conditions and discuss the challenges in differential diagnosis and treatment, as early diagnosis
of MS is crucial to prevent further disability in patients with NF1.
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INTRODUCTION

Neurofibromatosis type 1 (NF1) or Von
Recklinghausen disease is an autosomal dominant
disorder caused by mutations in the NF1 gene, which
encodes for the tumor suppressor protein neurofibromin
[1]. It is recognized as a heterogeneous neurocutaneous
syndrome, manifesting with café-au-lait spots, Lisch
nodules on the iris, freckles in the axillary and inguinal
regions, bone lesions, as well as various neurofibromas
[2, 3]. The neurological manifestations of NF1 include
mild intellectual impairment, epilepsy, macrocephaly,
optic nerve and parenchymal gliomas [3, 4]. Multiple
sclerosis (MS) is a common immune-mediated
inflammatory disease that leads to chronic demyelination
of the central nervous system. Although rare, the
association between these two conditions has been
documented in the literature, with fewer than 20 cases
described in PubMed. We report the case of a woman
with NF1, presenting with a clinical and imaging picture
consistent with primary progressive MS (PPMS). This
case report focuses on the radiological aspects and
therapeutic challenges present in these patients.

CASE PRESENTATION

We describe the case of a 45-year-old woman
diagnosed with MS and NF1. The patient had a son with
skin lesions characteristic of NF1. She presented with
progressive lower limb weakness, gait and balance
disturbances evolving over 3 years, associated with
urinary incontinence and coordination disorders of the
upper limbs.

The neurological examination revealed spastic
tetraparesis, more pronounced in the lower limbs, which
made walking and standing impossible. The patient also
exhibited generalized hyperreflexia, bilateral Babinski
signs, and bilateral kinetic cerebellar syndrome. The
Expanded Disability Status Scale (EDSS) score was 7.5.
The ophthalmological examination was normal. Skin
examination showed multiple lesions characteristics of
NF1; including multiple café-au-lait spots larger than 15
mm and multiple diffuse neurofibromas all over the
body, involving the face and scalp, appearing at the age
of puberty (Figure 1).
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Brain magnetic resonance imaging (MRI)
revealed multiple hyperintense lesions on T2 and fluid-
attenuated inversion recovery (FLAIR) sequences. The
lesions were primarily located in the periventricular
regions, displaying an ovoid shape and oriented
perpendicular to the ventricular axis. They also involved
the brainstem and cerebellar peduncles (Figure 2). These
lesions did not show enhancement after gadolinium
administration, and some were noted as black holes on
T1-weighted images. The spinal MRI was normal.

Visual evoked potentials were bilaterally
impaired, indicating subclinical involvement of the optic
nerves. Lumbar puncture and cerebrospinal fluid (CSF)
analysis revealed a leukocyte count of 40, normal
glucose levels (0.56 g/L), and normal protein levels (0.41
g/L). Isoelectrofocusing of CSF proteins showed positive

oligoclonal bands (OCB) and intrathecal synthesis of
type 2. Immunological assessment and other biological
tests were normal. X-ray of the lower limbs revealed no
signs of bone malignancy. The diagnosis of primary
progressive multiple sclerosis (PPMS) was established
based on the 2017 Revised McDonald Criteria, in
association with neurofibromatosis type 1 (NF1), as the
patient exhibited skin signs meeting the National
Institutes of Health (NIH) diagnostic criteria for NF1.

Given that our patient has non-active primary
progressive multiple sclerosis (PPMS) with an EDSS of
7.5, and considering the cancer risk associated with
disease-modifying therapies (DMTs), the chosen
treatment approach involved symptomatic management
of spasticity while abstaining from DMTs.
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Figure 2: Brain MRI showing multiple hyperintensities on T2-weighted images, predominantly in the
periventricular regions (a, b) and brainstem (c), with corresponding hypointensities on T1-weighted images (d),
and no enhancement after gadolinium injection (e, f)

DISCUSSION

Although rare, the coexistence of MS and NF1
has been reported in the literature, with studies
suggesting a genetic link between the two conditions and
an increased risk of developing MS in patients with NF1
[5]. In our case study, we report the case of a patient who
initially presented with cutaneous signs fulfilling the
NIH diagnostic criteria for NF1 (multiple café-au-lait
spots over 15 mm with multiple diffuse neurofibromas)
[7] and was later diagnosed with PPMS, the most
common form of MS in NF1 patients, based on
clinicoradiological features and CSF findings.

Patients with NF1 can present with signal
abnormalities on brain imaging, called focal areas of
signal intensity (FASI), which have no clinical
consequences. These abnormalities may resemble the
lesions of MS, but there are certain features that
differentiate them. Firstly, although both FASI and MS
lesions present as T2 hyperintensities, MS lesions appear
as T1 hypointensities, while FASI lesions are T1
isointense. Secondly, localization and enhancement can
also be useful indicators for differentiating FASI and MS
lesions. FASI typically occur in the basal ganglia,
brainstem, and cerebellum, and usually do not enhance,
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except in rare cases where they show focal enhancement.
In contrast, MS lesions are typically located in the corpus
callosum, periventricular, or cortical/juxtacortical areas
and present an oval morphology. Moreover, MS lesions
may enhance after gadolinium administration. Finally,
lesion size and progression may also help in
differentiation. MS lesions are known to evolve over
time, varying in size, number, location, and enhancement
pattern, reflecting their inflammatory activity. In
contrast, FASI are often larger than MS lesions, tend to
grow slowly before stabilizing around age 10 [7-10].
Nevertheless, there are overlaps and exceptions in terms
of lesion location, enhancement, and signal intensity,
making  differentiation  particularly  challenging.
According to the MAGNIMS criteria [7], our patient
presented with periventricular and brainstem lesions
typical of MS. In contrast, MRI did not show any lesions
related to NF1.

The  treatment of MS relies on
immunosuppression, which may elevate the risk of
malignancy, particularly in the presence of a tumor-
predisposing condition like NF1. Clinicians must
therefore carefully weigh the risk of cancer associated
with DMTs against the prevention of neurological
disability in patients diagnosed with both conditions.
Currently, there are no established guidelines for
managing these patients, partly due to the rarity of the
coexistence of the two pathologies and the limited data
on the oncogenic risk of MS therapies. This significantly
complicates the task for clinicians [9, 11].

CONCLUSION

The association between MS and NF1, although
very rare, requires attention due to the diagnostic and
therapeutic challenges it poses. On one hand, the clinical
and radiological neurological manifestations of MS and
those associated with potential complications of NF1
may exhibit similarities, often leading to delays in the
diagnosis of MS. Therefore, a thorough neurological
evaluation of NF1 patients presenting with new or
unusual clinical symptoms, along with accurate
interpretation of complementary examinations, is
crucial, as early diagnosis and treatment of MS can
improve prognosis and prevent further disability. On the
other hand, managing these cases presents challenges for
clinicians, as no guidelines have been developed to date.
Case reports, such as the one presented, can contribute to
the development of appropriate diagnostic criteria and
therapeutic strategies in patients with NF1 and MS.
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