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a b s t r a c t 

Behcet’s disease (BD) is a multisystem, autoimmune vasculitis disorder affecting small, 

medium, and large blood vessels, with poorly understood pathogenesis. It commonly 

presents with recurrent aphthous ulcers, genital ulcers, skin lesions, and bilateral uveitis. 

Neurological symptoms are present in less than 10% of cases and develop, on average, 

5-6 years after the first non-neurological symptoms. This presentation, known as Neuro- 

Behcet’s disease (NBD), is associated with a worse prognosis of BD. Treatment for NBD is 

dependent on the severity of symptoms and the presence of other systemic manifestations 

but often initially involves glucocorticoids and a disease-modifying agent. This case report 

presents a 44-year-old female patient, previously diagnosed with BD, who presented with 

neurological symptoms and MRI findings consistent with NBD. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Behcet’s disease (BD) is an autoimmune vasculitis, most
commonly presenting with some combination of recurrent
oral ulcers, genital ulcers, uveitis, and cutaneous lesions.
Neurological symptoms are involved in less than 10% of BD
cases, normally developing at least several years after initial
diagnosis [1] . When present, they constitute a diagnosis of
Abbreviations: BD, Behcet’s disease; NBD, Neuro-Behcet’s disease; ED
ity; MRI, magnetic resonance imaging; LP, lumbar puncture; IV, intraven
Health; CT, computed tomography; CTA, computed tomography angiog
gens; CSF, cerebrospinal fluid; CNS, central nervous system; MS, multip
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Neuro-Behcet’s disease (NBD), which incorporates a broad
range of possible symptoms, dependent on the specific loca-
tion of neurological lesions. These lesions most often result
from vasculitis-induced thrombosis [2] and are commonly
found in the spinal cord, brainstem, basal ganglia, thalamus,
or periventricular white matter. Diagnosis of NBD is aided
by correlation of clinical symptoms, MRI findings, and CSF
analysis. A timely diagnosis of NBD is vital, as treatment for
BD is dependent on organ system involvement and severity
, emergency department; LE, lower extremity; UE, upper extrem- 
ous; tPA, tissue plasminogen activator; NIH, National Institutes of 
raphy; ANA, antinuclear antibodies; HLA, human leukocyte anti- 
le sclerosis; RCVS, reversible cerebral vasoconstriction syndrome. 
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Fig. 1 – A 43-year-old female with right-sided weakness and a history of Bechet’s disease. (A) T2-weighted MRI axial view at 
the level of the midbrain. (B) T2-weighted MRI axial view at the level of the lateral ventricle horns. Findings: Increased 

T2/FLAIR signal in the cerebral peduncles, ventral medulla, and middle cerebellar peduncle (A). Additional subtle scattered 

T2/FLAIR signal in the periventricular and deep cerebral white matter (B). Technique: Multiplanar, multisequence 
MRI-Brain/Stem was performed without administering contrast media. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of symptoms [3] . In this study, we present a patient with NBD
with characteristic imaging and clinical findings. 

Case report 

A 44-year-old female with a history of migraines, stroke,
and a diagnosis of BD 7 years prior, presented to the emer-
gency department (ED) after awakening with increased right
LE weakness. In addition, she reported increased urinary in-
continence during the previous 3 days but no other new
neurological symptoms. She was known to the neurology
clinic for residual slurred speech, urinary incontinence, right-
sided weakness, and bilateral hyperreflexia secondary to sus-
pected stroke eleven months prior. An MRI of the brain was
performed 3 months after this first stroke, demonstrating
a chronic left pontine lacunar infarct and extensive white
matter changes ( Fig. 1 ). An MRI cervical spine and lum-
bar puncture (LP) was recommended for further work-up.
However, neither study was performed due to insurance
authorization issues, difficulty with IV access, and patient
hesitancy. 

A stroke evaluation was initiated during this ED visit and
the patient was admitted for an inpatient neurology consult.
Family history was notable for an aunt with multiple sclerosis
and a mother with sarcoidosis. She reports the use of occa-
sional alcohol and 1-2 joints of marijuana daily. Vital signs
were normal. Physical exam was notable for mildly slurred
speech and motor deficits, including mild right pronator drift,
mild right UE weakness, mild weakness of right hip flexion,
diffuse bilateral hyperreflexia, right-sided hemiparetic gait,
and inability to perform heel-to-toe walking. Cranial nerves
and sensation were intact. Lab results were unremarkable, and
both a CT head and CTA head/neck were negative for acute
intracranial process, early signs of a stroke, or large vessel oc-
clusion. 

An MRI of the brain was performed with and without intra-
venous contrast administration. MRI demonstrated markedly
abnormal brainstem with expansile T2 hyperintensity in-
volving almost the entire pons and extending into ventral
medulla/medullary pyramids, midbrain, cerebral peduncles
(more significant on the left), and posterior limb of the left in-
ternal capsule ( Fig. 2 and Fig. 3 ) with significant interval pro-
gression compared to MRI performed 8 months prior. Addi-
tional MRI findings included a few nonspecific scattered punc-
tate foci of T2 hyperintense signal in the cerebral white matter
and a nonacute left corona radiata lacunar infarct, which was
new from a prior study. Given the patient’s history of BD, the
findings are compatible with NBD. 

The patient was discharged on IV corticosteroid therapy
following a new diagnosis of NBD, awaiting insurance ap-
proval for monthly infusions of cyclophosphamide. Previous
treatment for her BD included corticosteroids and methotrex-
ate. She stopped taking her medications and discontinued
follow-up with her rheumatologist 2 years prior to the ED
visit, siting ineffective treatment of recurrent mouth ulcers.
The patient’s previous symptoms since her diagnosis of BD
included oral sores, genital ulcers, and a single episode of
uveitis. 

At her 1-month postdischarge neurology clinic visit, she
described considerable improvement in her mobility, right LE
weakness, and urinary incontinence. However, she reported a
recurrence of nonhealing oral ulcers. Physical exam was sig-
nificant for subtle improvements in right LE strength with per-
sistent hyperreflexia and mild right-sided weakness. New lab
tests were significant for an ANA titer of 1:320, positive fluores-
cent ANA, and a positive pathergy test, all consistent with BD.
The patient was instructed to continue current medications,
including aspirin, atorvastatin, oral benzocaine jelly (for oral
ulcers), IV steroid therapy, and cyclophosphamide. 

Discussion 

Neurological symptoms as a component of BD were first de-
scribed in 1941 [4] , and the term “Neuro-Behcet’s” is credited to
Italian ophthalmologists Cavara and D’Ermo in 1954 [5] . This
disease can result in various CNS deficits, often associated
with vascular thrombosis affecting the basal ganglia, brain-
stem, or spinal cord. 
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Fig. 2 – A 44-year-old female with worsening right-sided weakness and a history of Bechet’s disease, eight months after 
previous MRI images displayed in Figure 1. (A-F) MRI axial views of pons, using T1-weighted, T2-weighted, and FLAIR 

sequences. (G-L) MRI axial views of midbrain, using T1-weighted, T2-weighted, and FLAIR sequences. Findings: Markedly 

abnormal brainstem with expansile T2 hyperintense signal involving almost the entire pons (A-F), extending into ventral 
medulla/medullary pyramids, midbrain and cerebral peduncles (G-L) (asymmetrically greater on the left side), significantly 

progressed since the prior MRI. Technique: Multiplanar, multisequence MRI of the brain/brainstem was performed without 
and with intravenous contrast, 15 mL of Prohance. 
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Fig. 3 – A 44-year-old female with worsening right-sided weakness and a history of Bechet’s disease. Additional imaging 
eight months after previous MRI images displayed in Figure 1. (A) T2-weighted MRI axial view of internal capsule. (B) 
T1-weighted MRI parasagittal view of the brain, left of midline. Findings: Markedly abnormal brainstem with expansile T2 
hyperintense signal also extended to the posterior limb of the left internal capsule (A), significantly progressed since the 
prior MRI. Corresponding hypointense signal on T1-weighted parasagittal view, just left of midline (F). Technique: 
Multiplanar, multisequence MRI of the brain/brainstem was performed without and with intravenous contrast, 15 mL of 
Prohance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Etiology and pathogenesis 

While the underlying cause of BD is unknown, its clinical
manifestations are believed to result from autoimmune vas-
culitis, which uniquely may involve blood vessels of all sizes.
Although it favors inflammation of venous vessels, it com-
monly manifests in the arterial system as well. Like other au-
toimmune diseases, BD results from an unrestrained immune
response to an unknown trigger, thought to occur in people
with a genetic predisposition for the disease [6] . NBD is be-
lieved to occur via the same pathogenesis as other systemic
symptoms of BD. NBD can involve various areas of the CNS,
including periventricular white matter, internal capsule, basal
ganglia, thalamus, brainstem, cerebellum, and spinal cord. 

Cross-reactivity between bacterial antigens and human
peptides is suggested to play a role in the onset of BD. Specifi-
cally, mycobacterial heat shock proteins have a similar struc-
ture to human heat shock proteins, and elevated levels of anti-
bodies against these bacterial epitopes have been seen in pa-
tients with BD [7] . For example, in one study, significant in-
creases in gamma-delta T cells in response to mycobacterial
heat shock proteins were present in 25 of 33 patients with BD,
compared to just 2 of 55 in the control group [8] . 

The most well-known genetic marker associated with BD
is HLA-B51/B5. One study showed carriers of this marker have
a significantly increased risk of manifesting this disease, with
a pooled odds ratio of 5.8 compared to non-carriers [9] . Other
suspected etiologies of BD include aberrant neutrophil activa-
tion [10 ,11] , vascular deposition of immune complexes [12 ,13] ,
vascular endothelial activation [14 ,15] , and epigenetic alter-
ations [16] . 

Clinical and imaging findings 

The classic presentation of BD includes the triad of recurring
aphthous oral ulcers, genital ulcers, and uveitis. However, cu-
taneous lesions are also very common, occurring in over 75%
of patients with the disease. Other less common symptoms
associated with BD include pulmonary disease, venous throm-
bosis, arthritis, renal disease, cardiac disease, gastrointestinal
involvement, fever, and neurological disease (NBD). Recurrent
oral ulceration ( > 3 times in one year) is the most common pre-
senting symptom of BD, and it often remits completely after
about 20 years postinitial symptoms [17] . 

NBD presents in less than 10% of BD cases and is more
frequent among males. Among those who develop NBD,
symptoms first appear, on average, about 5-6 years after the
onset of non-neurological symptoms [1] . There is a wide
range of possible symptoms of NBD discussed in the litera-
ture, but they are most often due to focal parenchymal lesions
associated with vascular thrombosis. Common clinical man-
ifestations include motor dysfunction, memory impairment,
and personality changes. Because the disease can potentially
damage the spinal cord, brainstem, cerebellum, thalamus,
basal ganglia, and internal capsule, symptoms are highly de-
pendent on the location of the disease. Symptoms of NBD are
often subacute in presentation, and deficits are compatible
with lesions seen on MRI imaging, which often extend from
the brainstem to the deep grey nuclei or result in noncontigu-
ous signal alteration in the cervical spinal cord. These lesions
can be unilateral or bilateral, and they are often 4-10 mm in
diameter. Acute and subacute lesions present as hyperintense
foci on T2-weighted images that enhance with contrast [18] .
On MRI, chronic NBD lesions have little to no enhancement
and demonstrate volume loss or brainstem atrophy. Lumbar
puncture with NBD often reveals predominating neutrophils
with increased protein and cells in the cerebrospinal fluid
(CSF) [3] . 

In addition to parenchymal disease, NBD may also man-
ifest with non-parenchymal disease, including thrombotic
stroke, acute meningeal syndrome, and dural sinus thrombo-
sis [2] , all of which can be detected by MRI. In addition, throm-
bosis of the intracranial venous system may result clinically
with increased CSF pressure, papilledema, and headache [19] .
While parenchymal manifestations are more common among
adults with NBD, evidence suggests that non-parenchymal
symptoms are more common in children [20] . 
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Table 1 – Summary table for neuro-Behcet’s disease. 

Etiology • Underlying cause is unknown 
• Autoimmune vasculitis, involving arteries and veins of all sizes 
• Associated with molecular mimicry of mycobacterial heat shock proteins [7] 
• Associated with HLA-B51/B5 [6] 

Clinical 
Symptoms 

• NBD occurs in less than 10% of BD cases [1] 
• Motor dysfunction 
• Memory Impairment 
• Personality changes 
• Wide range of other potential symptoms 

MRI Findings • T2-weighted hyperintense foci 
• Acute/subacute lesions enhance with contrast 
• Common and can be diffuse in the brainstem and basal ganglia [18] 

Treatment • Azathioprine as first-line agent, with cyclophosphamide, mycophenolate, and methotrexate as alternatives 
• With severe manifestation, include high dose corticosteroids and a TNF-alpha inhibitor [22] 
• Anticoagulation may be considered with ischemic vascular symptoms 

Prognosis • Disease activity declines over time, but cumulative disease burden increases, as neurological damage is mostly 
irreversible 

• One-third of patients with NBD suffer relapse [23] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment and prognosis 

The general goal of treatment in BD is to promptly suppress
inflammatory flares and limit recurrences to prevent perma-
nent organ damage [21] . Because of the different systemic
features present in any individual case, a multidisciplinary
approach dependent on the manifested symptoms is recom-
mended. Treatment can vary significantly based on age, gen-
der, and the predominant organ system involved. Notably, BD
with neurologic, gastrointestinal, or ocular components is as-
sociated with a worse prognosis. For milder BD cases present-
ing only with ulcers, corticosteroids and colchicine form the
backbone of treatment, with immunomodulators being indi-
cated for more severe disease. 

NBD requires a different treatment approach due to the
involvement of the CNS, but medication selection is still de-
pendent on severity, other features of BD, and previous re-
sponsiveness to glucocorticoids [3] . The recommended first-
line agent is azathioprine, and alternatives include cyclophos-
phamide, mycophenolate, and methotrexate. With encephali-
tis, medium-vessel vasculitis, or parenchymal lesions, high-
dose corticosteroids and a TNF-alpha inhibitor should also be
administered [22] . Some evidence suggests that cyclosporine
has been associated with worsening of neurological symp-
toms in NBD [3] , and it should thus be avoided in these pa-
tients. Additionally, anticoagulation may be considered in pa-
tients who have demonstrated ischemic vascular manifesta-
tions. There is no clear consensus on how long treatment
should be administered after the suppression of symptoms in
BD. It is generally recommended to taper corticosteroid ther-
apy as tolerated and exchange potential toxic medications
for those with better safety profiles. Some patients, especially
those with severe cases such as NBD, will require life-long im-
munosuppressive therapy to control their disease adequately.

While BD limited to mucocutaneous symptoms has a gen-
erally favorable prognosis with possible eradication of symp-
toms and treatment discontinuation, NBD is associated with
poorer outcomes. Neurological disease activity is thought to
decline over time, but the cumulative burden of damage in-
creases over the years due to the inability of neurons to re-
generate. In addition, parenchymal disease is more likely to
recur when compared to non-parenchymal disease. In one
retrospective study of individuals with NBD, one-third of pa-
tients suffered a relapse, with the risk of relapse increased in
those with the HLA-B51 marker. Clinical motor dysfunction
and MRI-detected brainstem lesions were also associated with
worse prognosis [23] ( Table 1 ). 

Differential diagnoses 

Due to the variable presentation of NBD, the differential diag-
nosis may include a host of diseases affecting the CNS. Be-
cause NBD generally presents years after non-neurological
findings of BD, the diagnosis is often easy to identify. The di-
agnosis may be more elusive, however, if neurological symp-
toms present as an isolated attack or prior to the identifica-
tion of BD. Differential diagnoses of NBD include multiple scle-
rosis (MS), thromboembolic infarction, meningoencephalitis,
and reversible cerebral vasoconstriction syndrome (RCVS). 

• Multiple sclerosis (MS): An autoimmune demyelinating
disease of the CNS, characterized by multifocal loss of
oligodendrocytes and astroglial scarring. Clinical symp-
toms often include optic neuritis, numbness, weakness,
and paresthesia. MRI generally shows periventricular or
juxtacortical ovoid lesions that vary by location over time
[24] . T2-weighted MRI demonstrates lesions as hyperin-
tense foci, failing to distinguish them from lesions present
in NBD. 

• Thromboembolic infarction: Ischemic stroke due to etiol-
ogy other than BD is often associated with an embolic
source or risk factors for thrombosis. The most com-
mon embolic sources are atrial fibrillation and carotid
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Table 2 – Differential diagnosis table for neuro-Behcet’s disease. 

Clinical findings MRI 

Neuro-Behcet’s disease Motor dysfunction, dementia, personality changes T2-weighted hyperintense foci, predilection for 
brainstem, basal ganglia, and thalamus [18] 

Multiple sclerosis Optic neuritis, numbness, weakness, paresthesia T2-weighted hyperintense periventricular lesions 
that vary by location over time [24] 

Thromboembolic infarction Acute, unilateral focal deficits Increased intracellular water demonstrated by DWI 
in ischemic area [25] 

RCVS Headache, seizures, bilateral focal deficits “Sausage on a string” appearance of arteries in 
Circle of Willis and its branches [26] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

stenosis, which could be evaluated by echocardiogram
and CTA head/neck, respectively. Risk factors for throm-
bosis include smoking history, diabetes mellitus, hyper-
tension, and hyperlipidemia. Diffusion-weighted imaging
(DWI) demonstrates increased intracellular water in is-
chemic areas [25] . 

• Reversible cerebral vasoconstriction syndrome (RCVS): A
group of conditions which are all characterized by re-
versible constriction of cerebral arteries, with alternating
areas of dilation. Clinical symptoms are normally acute in
onset, including sudden headache, seizures, or focal neu-
rologic deficits. Neuroimaging normally shows a “sausage
on a string” appearance of arteries that compose the Circle
of Willis and its branches. While MRI of the head is unre-
markable in over 50% of cases, subarachnoid hemorrhage
or symmetrical lesions in watershed areas may be identi-
fied [26] ( Table 2 ). 

Conclusion 

In patients with nonspecific neurological deficits and medium
sized lesions in the brainstem or basal ganglia identified on
MRI, the potential diagnosis of NBD should be considered. Sus-
pected NBD in a patient without a previous diagnosis of BD
should elicit a work-up for systemic manifestations, includ-
ing a guided history and physical exam of the mouth, genitals,
eyes, and skin. 

Patient consent 

Written, informed consent for publication of this case study
was obtained from the patient. 
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