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ABSTRACT

Chronic lymphocytic inflammation with pontine perivascular enhancement responsive to steroids (CLIPPERS) syndrome is

a rare central nervous system inflammatory disorder with an unknown pathophysiology. We present the case of a 51-year-old
female exhibiting clinical and radiological features consistent with CLIPPERS syndrome. She manifested diplopia, vertigo, gait
ataxia, and lower limb asthenia, accompanied by impaired tandem gait, right sixth nerve palsy, and coarse horizontal nystagmus

during the physical examination. Magnetic resonance imaging (MRI) revealed punctate and curvilinear lesions centered in the

pons. Treatment with glucocorticoids resulted in significant clinical improvement, and the patient was discharged with a main-

tenance dose of prednisolone. Throughout a four-year follow-up period, the patient remained symptom-free without any relapses

using the low-dose corticosteroid. The CLIPPERS syndrome diagnosis remains challenging, but recent evidence supports an

autoimmune pathogenesis. Although corticosteroid treatment has shown significant clinical improvement, there are no estab-
lished guidelines or clinical trials on the optimal therapeutic regimen. Despite its rarity, clinicians should consider CLIPPERS
syndrome in patients with compatible clinical and radiological features to prevent irreversible neurological damage.

JEL Classification: Neurology

1 | Introduction

Chronic lymphocytic inflammation with pontine perivascular
enhancement responsive to steroids (CLIPPERS) syndrome is
a rare central nervous system inflammatory disorder primar-
ily affecting the brainstem, notably the pons. First described
by Pittock et al. in 2010 [1], the pathophysiology of CLIPPERS
remains unknown, although studies have revealed significant
clinical, radiological, and pathological insights.

Clinical onset symptoms often include gait ataxia, diplopia,
and dysarthria, with gait ataxia being the most prevalent initial
symptom observed in three out of five patients. Subsequently,
it manifested in all five patients during follow-up [2]. Magnetic
resonance imaging (MRI) depicts a distinctive pattern of

punctate and curvilinear lesions centered in the pons and cer-
ebellum. These lesions typically measure between 1 and 3 mm,
with a trend of decreasing size as the distance from the pons
increases [1]. Although specific pathologic findings are lack-
ing, biopsies of the pons and cerebellum have demonstrated
perivascular infiltration of CD3-reactive T lymphocytes and
CD20-positive B lymphocytes in the white matter [1]. Despite
the uncertainty in findings and an unknown pathogenesis,
CLIPPERS patients exhibit a dramatic response to immuno-
suppressive treatment. This study aims to present the long-
term follow-up outcomes of a CLIPPERS patient and provide
a review of the current literature. To the best of our knowl-
edge, this is one of the longest follow-up periods (50 months)
reported in the literature regarding CLIPPERS response to
glucocorticoid treatment.
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2 | Case Presentation
2.1 | Case History

A 51-year-old female was admitted to our hospital on March 2,
2020, presenting symptoms over the preceding 3 weeks, includ-
ing diplopia and deviation of the right eye, vertigo, gait ataxia,
and lower limb weakness. Physical examination revealed im-
paired tandem gait, right sixth nerve palsy, noticeable coarse
horizontal nystagmus, and a positive Babinski's sign. The pe-
ripheral nervous system was intact. Also, additional symptoms
like fever, B symptoms, extracerebral organ manifestations, and
meningism were absent in the patient. The patient did not report
any history of autoimmune or neurological disease in the first-
degree relatives.

2.2 | Methods

Serum antibodies against aquaporin-4 water channel (neuro-
myelitis optica immunoglobulin G; NMO-IgG) and myelin oli-
godendrocyte glycoprotein immunoglobulin G (MOG-IgG) were
assessed, yielding negative results. CSF analysis was negative
for oligoclonal bands (OCBs), and no pleocytosis was observed
in CSF. T2-weighted and Gd-contrast brain MRI revealed mul-
tiple hyperintense punctate and curvilinear lesions centered in
the pons (Figures 1 and 2).

Treatment commenced with intravenous Methylprednisolone at
adaily dose of 1 g for 5days, followed by oral prednisolone (75 mg
daily). With substantial symptom improvement, the patient was
discharged, maintaining a daily dose of 5mg of prednisolone.

2.3 | Conclusion and Results

Over 4years of follow-up (March 2020 to May 2024), continu-
ous clinical symptoms and serial MRI assessment revealed no
instances of relapse or recurrence of CLIPPERS and significant
improvement of abnormal gadolinium enhancement in MRI.
Consequently, the patient's treatment regimen with a prednis-
olone dose of 5mg was maintained. Regarding side effects, the
patient experienced mild corticosteroid-related side effects (such
as weight gain and hyperglycemia) during the initial high-dose
treatment phase, but these were well managed, and no signif-
icant adverse effects were observed with the low-dose mainte-
nance therapy.

3 | Discussion

Thirteen years after the initial report of CLIPPERS, its under-
lying pathogenesis remains elusive. However, recent evidence
is shedding light on the potential autoimmune nature of this
condition, aligning with established mechanisms. With this

FIGURE1 | Initial MRIwas performed, and multiple hyperintense punctate and curvilinear lesions (white arrows) were revealed in T2 weighted

brain MRI in axial, coronal, and sagittal sequences suggestive of chronic lymphocytic inflammation with pontine perivascular enhancement

responsive to steroids (CLIPPERS).
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FIGURE 2 | Brain T1 Gd-enhanced MRI showing hyperintensities
in the pons (indicating CLIPPERS).

hypothesis in mind, the pathogenesis of CLIPPERS can be cat-
egorized into three plausible mechanisms [3]. The theory of
organ-specific autoimmunity posits the concentration of auto-
immune agents in perivascular areas elicits an inflammatory
response. This concept is supported by findings from Pittock
et al. [1]. Another hypothesis implicates the dysfunction of reg-
ulatory T cells triggered by viral infections, particularly the
Epstein-Barr virus [4, 5]. Mele et al. [6] contributed to the third
hypothesis, underscoring the pivotal role of TH17 immune cells
in perivascular lymphocyte infiltration in CLIPPERS syndrome.
Additionally, some evidence supports the notion of CLIPPERS
having premalignant characteristics [7, 8].

Despite advancements in understanding CLIPPERS syndrome,
its diagnosis remains a formidable challenge. Considering the
pathophysiology of CLIPPERS, Tobin et al. [9] proposed a set of
diagnostic criteria for the syndrome; as follows. the diagnostic
criteria encompassed a triad of clinical, MRI, and neuropatholog-
ical features: clinical features include (i) subacute pontocerebellar
dysfunction, (ii) corticosteroid therapy responsiveness of symp-
toms, (iii) absence of peripheral nervous system disease and, (iv)
lack of better diagnosis for clinical presentation explanation. MRI
features in Tobin's criteria include, (i) homogenous, gadolinium-
enhancing nodular lesions in pons and cerebellum, measuring
less than 3mm in diameter, (ii) significant improvement in abnor-
mal gadolinium enhancement with corticosteroid treatment, (iii)
homogenous abnormal T2 signal does not remarkably exceed the
area of post-gadolinium enhancement in size, and (iv) spinal cord
lesions with similar T2 signal and gadolinium enhancement pat-
tern. Neuropathological features encompass following: (i) peri-
vascular predominance and parenchymal infiltration of dense
lymphocytic inflammation in either white or gray matter, (ii) T
cells predominating infiltration with a higher CD4 than CD8 and
varying macrophage components, (iii) The absence of myelin loss
or focal secondary myelin loss, and (iv) The absence of an alterna-
tive explanation for pathological presentation.

Taieb et al. conducted a study involving 42 patients, with an
average follow-up of 50months, based on Tobin et al's 2017
criteria [10]. The diagnostic criteria encompassed a triad of
clinical, MRI, and neuropathological features. Patients were
classified into three groups: non-CLIPPERS (11 patients), defi-
nite CLIPPERS (11 patients), and probable CLIPPERS (20 pa-
tients). Following the 50-month follow-up, the initial diagnosis
changed for 2 patients (one from definite CLIPPERS to probable

CLIPPERS, and vice versa), yielding a sensitivity and specific-
ity of 69% and 93%, respectively, for the proposed criteria. All
clinical and MRI criteria were met in our case, but the neuro-
pathological investigation was not available, making it a prob-
able CLIPPERS case. As we mentioned, the negative results of
NMO-IgG and MOG-IgG besides the absence of OCBs in CSF
during the follow-ups will be more diagnostic of CLIPPERS
over demyelinating diagnoses such as seropositive neuromyeli-
tis optica spectrum disorder (NMOSD), myelin oligodendrocyte
glycoprotein antibody disease (MOGAD), and multiple sclerosis
(MS). Also, our case did not meet any red flags such as (i) inade-
quate response to glucocorticoids, (ii) absence of common symp-
toms or existing additional symptoms like fever, B symptoms,
extracerebral organ manifestations, and meningism, (iii) MRI
findings revealing spared brainstem, or existence of pontine
lesions with necrosis that are suggestive of primary CNS lym-
phoma, and space-occupying lesions suggestive of tumors, and
(iv) the existence of abnormal cells or pleocytosis [11]. However,
in this case, the remarkable response to corticosteroid therapy in
4years of follow-up making is highly suggestive of CLIPPERS.

The nomenclature of CLIPPERS suggests a treatment approach
grounded in corticosteroids. Pittock et al. utilized intravenous
glucocorticosteroids (1 g daily for 5days of methylprednisolone)
in seven patients and oral glucocorticosteroids (80mg daily
prednisone) in one patient [1]. Remarkably, clinical symptoms
exhibited marked improvement within 2 to 4days of intrave-
nous methylprednisolone administration, although the patient
receiving oral prednisolone did not show similar progress [1].
Taieb et al., on the other hand, advocated for the prescription
of high-dose intravenous methylprednisolone (ranging from
500mg to 1g for up to 10days), followed by oral prednisone
(Img/kg/day) with gradual tapering. Notably, no instances of
relapse were reported when the corticosteroid maintenance
dose exceeded 20 mg/day [12], which aligns with our findings;
however, our case did not exhibit any signs of relapses during
the low-dose (5mg daily) corticosteroid therapy. As of now, no
established guidelines or clinical trials exist for the therapeutic
regimen of CLIPPERS; treatment is primarily informed by case
reports and accumulated experiences.

Although CLIPPERS is a relatively rare disorder, its significant
response to treatment underscores the importance of an accu-
rate diagnosis to prevent irreversible damage.
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