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Abstract. Chronic lymphocytic inflammation with pontine 
perivascular enhancement responsive to steroids (CLIPPERS) 
is a relatively newly discovered and characterized condition 
affecting the central nervous system (CNS) that involves the 
brainstem almost ubiquitously and that focuses primarily on 
the pons. Characteristically, CLIPPERS represents a combi-
nation of clinical symptoms related to the pathology of the 
brainstem in particular and has a characteristic appearance on 
magnetic resonance imaging (MRI), with punctate and curvi-
linear gadolinium enhancement ‘peppering’ the pons. The 
lesions can be viewed via neuroimaging with a predominance 
in the pons and adjacent rhombencephalic structures, such as 
the cerebellar peduncles, cerebellum, medulla, and middle 
brain. These lesions may also spread and appear in other areas 
of the brain such as the thalamus or white matter. As the name 
suggests, this clinical syndrome responds to immunosuppres-
sive treatment based on glucocorticosteroids (GCSs), expressed 
as both clinical and radiological improvements. Support for 
this treatment is required for a long period, since exacerba-
tions may occur without. Thus, the diagnosis of CLIPPERS 
has garnered increased attention from clinicians and the active 
exclusion of differential alternative diagnoses is needed. A 
specific biomarker of serum or cerebrospinal fluid (CSF) for 
this condition has not been discovered. The pathophysiology 

of this condition is not fully elucidated, and it is not yet clear 
whether CLIPPERS is a disease in its own right or is the culmi-
nation of several already known syndromes. Clinicians and 
radiologists should pay close attention to this condition as it is 
relatively easy to treat and patients can benefit from the early 
introduction of GCSs, which can produce significant results 
through long-term immunosuppression. Taking into account 
previous reports in the literature, which currently include over 
50 cases reported as CLIPPERS, this analysis addressed the 
clinical features, and paraclinical and differential diagnoses of 
cases described in the literature.
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1. Introduction

Chronic lymphocytic inflammation with pontocerebellar peri-
vascular enhancement responsive to steroids is more commonly 
known by its acronym, ‘CLIPPERS’, and was introduced to 
the scientific world in 2011 (1). It is generally confounded 
with other diseases, and, since it has a peculiar treatment, it 
is particularly important to understand this specific disease.

The fundamental mechanisms underlying the pathogenesis 
of CLIPPERS have not been completely elucidated, and a 
neural autoantibody target has not been established. Treatment 
with corticosteroids is efficacious in treating the inflammatory 
segment of the disease, but persistent or permanent treat-
ment of CLIPPERS using steroids is restrained by adverse or 
unwanted secondary effects (1,2).
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2. Main characteristics of CLIPPERS

CLIPPERS syndrome is identified by a few clinical aspects 
and a particular typical neuroimaging feature: brain stem 
signs and symptoms (the most common are represented by 
ataxia, diplopia, facial paraesthesia), that are ameliorated with 
corticosteroids and have a poor prognosis when treatment is 
interrupted. MRI images of the pons show punctiform images 
with ‘salt and pepper’ aspects or curves with contrast absorp-
tion (1,2). Biopsies of the pons have regularly revealed an 
infiltration of the perivascular spaces by T cells, that repre-
sents why this syndrome has been added to the class of the 
inflammatory diseases located in the brain stem (3,4).

Patients with CLIPPERS syndrome have shown charac-
teristic, but nonspecific, perivascular, mainly T-cell infiltrate 
that serves, at the first observation, also as evident pathological 
proof of other recognized infectious, inflammatory, or demy-
elinating diseases (3,4).

However, the three mentioned aspects are adequately 
distinguishable in diagnoses without the use of biopsies to 
exclude alternative diseases located in the brain stem that 
demand differential diagnoses, including multiple sclerosis, 
neuromyelitis optica, neurosarcoidosis, Behcet's disease, 
Bickerstaff's encephalitis, primary lymphoma and primary 
vasculitis or infectious vasculitis of the central nervous system 
(CNSJ) and paraneoplastic syndrome. T-cell infiltration and 
the improvement with treatment using corticosteroids indicate 
that the presently unidentified origin is an immuno-mediated 
source (5).

In the literature, it has been theorized that, instead of repre-
senting a disease, CLIPPERS may represent a syndrome with 
various causes (2,3). In scientific reports, in a few situations, 
Clippers' syndrome has progressed to B-cell lymphoma (4) and 
has been hypothesized to be an infrequent cause of lacunar 
infarcts (6).

Numerous cases in the literature, from which the constitu-
tive elements of the syndrome's description were consolidated, 
have demonstrated and postulated that, during immunotherapy 
suppression, the disease worsens and that therapy consisting 
of a minimum dose of 20 mg of prednisone daily is recom-
mended in order to prevent this worsening (7).

CLIPPERS is possibly underdiagnosed, and patients may 
be diagnosed and treated for another disorder for some time 
before re-diagnosis. In order to avoid misdiagnosis, increased 
understanding of this clinical-radiological syndrome is 
particularly significant, not only due to the beneficial response 
to corticosteroids, but also for the reduction in the number of 
diagnostic investigations, such as brain biopsy, which present 
high risks but are recommended in select cases (5-7).

3. Cases from the literature

We performed a narrative review of the literature and reviewed 
studies about CLIPPERS syndrome to describe the symptom-
atology and the prevalent cases in the literature. MEDLINE 
and ScienceDirect were searched for original articles and 
review of literature published between January  2011 and 
February 2021 describing studies that involved patients and 
results observed on the CLIPPERS syndrome symptom-
atology, imagistic findings, and presentations of the cases. The 

key words used for the search were: ‘CLIPPERS syndrome’ 
and ‘chronic lymphocytic inflammation with pontine perivas-
cular enhancement responsive to steroids’. We have included 
45 articles in our study. The inclusion criteria was the pres-
ence of CLIPPERS syndrome, and the exclusion criteria was 
the absence of CLIPPERS syndrome. Our study included 45 
articles.

The main clinical features described in the literature (7-11) 
are subacute progressive ataxia and diplopia. The radiological 
features are described as follows: numerous bilateral punctate 
or nodular enhancing lesions in one of the three following 
anatomical locations, pons, middle cerebellar peduncle and 
cerebellum, along with other single radiological lesions that 
may be punctiform or small in size but may unite in order to 
constitute more preponderant lesions (7-12).

Additionally, the lesions can be located in the spinal cord, 
basal ganglia, or cerebral white matter but may be less consist 
with growing distance from the pons (11-13). Responsiveness to 
corticosteroid treatment is rapid and especially important when 
both clinical and radiological responses are present (11-15).

The histopathological features include white matter 
perivascular lymphohistiocytic infiltrate with or without 
parenchymal extension  (11-15). The infiltrate consists 
predominantly of: CD3+ and CD20+ lymphocytes. Notably, 
the following histopathological features are absent: mono-
clonal or atypical lymphocyte populations and necrotizing 
granulomatomas or giant cells, and histological features of 
vasculitis, which are important in excluding differential diag-
noses (10-15). The differential diagnosis is conducted against 
demyelinating diseases, CNS lymphoma, Behcet's and Sjogren 
disease, glioma, primary CNS vasculitis, paraneoplastic 
syndrome, sarcoidosis, lues in the nervous system, Whipple's 
disease, tuberculosis, and histiocytosis (10-15).

The mean age at onset is 50 years (range 13 to 86 years), 
and prevalent studies from the literature have revealed a male 
preponderance with a sex ratio of 3:1. Regarding the patients 
that did not follow chronic corticosteroid therapy or immuno-
suppressive agents, CLIPPERS was demonstrated to have a 
relapsing remitting course (15-17). In the period of attacks, even 
though clinical and neurological amelioration following high 
doses of corticosteroids was consistently recognized, patients 
may present with impairments consisting of cognitive deteriora-
tion among the hindbrain, the spinal cord and even the cortex. In 
those cases, because of the lack of disease evolution, the clinical 
and radiological sequelae were associated with former attacks 
that were severe or untreated. Accordingly, preserving the 
disease within remission might avoid intensification of impair-
ment. The scientific and medical world has decided, following 
observations from the case reports, that relapse does not occur 
as often or at all, in cases in which chronic corticosteroid therapy 
was managed exceeding 20 mg per day (8,9).

In the cases presented in Table SI (3,8-39) some patients 
experienced non-CLIPPERS symptoms. A severe headache 
was the first symptom described by the patient reported by 
Buttmann et al (14) and one patient of the series of studies by 
Simon et al (10) developed headaches as the first symptom as 
well.

Additionally, in the evolution of the disease, some patients 
experienced hemorrhages, such as for the patient studied by 
Buttmann et al (14) who presented subacute bleeding in the 
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right cerebellar white matter surrounded by a large perifocal 
edema with a minimal increase in ventricular size. Additionally, 
in the case report presented by Blaabjerg et al (12), the patient 
responded to steroid treatment but then had a fatal brainstem 
hemorrhage.

Lesions may be situated in the spinal cord, basal ganglia 
or cerebral white matter. The perivascular gadolinium 
enhancement pattern and steroid responsiveness suggest an 
autoimmune/inflammatory nature of this condition (3,17-19).

A distinct captivating and unidentified characteristic 
includes perivascular inflammation that affects the pontine 
and peripontine areas, which implies that the disease has a 
specific territorial immunological aim. Definitive immuno-
logical and histological studies should be conducted to target 
this fact. Kastrup et al (20) revealed the presence of enhanced 
IgE levels in two of their patients, indicating that the inflam-
matory mechanism in CLIPPERS syndrome can be due to 
an allergic process. CLIPPERS syndrome represents a novel 
disease involving the CNS, for which the features have yet 
been clearly defined (20).

Kastrup et al  (20) reported that, in patients, ataxia and 
perioral paresthesia appear to be characteristic of the symp-
tomatology, and histological exams did not reveal evidence 
of demyelination. Neuropathological investigations showed a 
significant angiocentric but still dispersed infiltration sequence 
of the CNS parenchyma in small mature T-lymphocytes. The 
patients in this case showed fast, beneficial, symptom-related, 
and radiological reaction.

The name CLIPPERS suggests a principally pontine lesion 
and enhancement pattern; nonetheless, extrapontine implica-
tions can also be presented. The origin of CLIPPERS has 
yet to be discovered. Scientific researchers have suggested a 
precise inflammatory process or an immune-related perivas-
cular/vascular inflammatory response (18-20).

Several clinical features and one neuroimaging element 
should be taken into consideration to generate a correct diag-
nosis: signs and symptoms related to the brainstem, commonly 
ataxia, dysarthria, and diplopia; an amelioration using steroid 
treatment and degradation with subsequent of withdrawal of 
treatment; MRI showing punctate similar to ‘salt and pepper’, 
predominantly located in the pons; and contrast enhance-
ment (13,20-23).

The neuropathologic characteristics of CLIPPERS 
include perivascular and parenchymal lymphocytic infiltrates 
correlated with macrophages; microglia; and infrequently, 
plasma cells or neutrophils (20-23). Demyelination is absent. 
CD4-positive cells are more frequently encountered in 
comparison with CD8-positive lymphocytes or CD-20-positive 
B cells (22-26).

4. Additional information

This immunotherapy-responsive disorder is characterized by 
the punctate, curvilinear, perivascular gadolinium enhance-
ment peppering the pons, with the spread of the disease often 
located in the cerebellar peduncles and hemispheres, caudally 
into the spinal cord and rostrally into the basal ganglia if 
present (26-30).

Symptomatology is mirrored by the characteristics of 
neuroimaging: facial paresthesia, diplopia, gait ataxia, and 

myelopathy. The clinical symptoms and signs, and the neuro-
imaging impairments, appear to be highly susceptible to 
high-dose corticosteroid treatments, but often will reappear or 
‘relapse’ upon stopping corticoid treatment (27-30).

Immunopathological investigations of patients with 
CLIPPERS to date have revealed a peculiar but nonspecific, 
strict perivascular T cell-predominant infiltrate, which is not 
clear pathological proof for distinguishing diagnosis from 
other studied demyelinating or inflammatory diseases. Except 
for continuous follow-up examinations, these patients often do 
not have access to alternative diagnoses (26-30).

Patients who do not present clearly visible and sustained 
improvement clinically, symptomatically, and in neuroimaging 
after treatment with corticosteroids and immunosuppressants 
should be considered for an alternative diagnosis.

In the literature, brain biopsies have been recommended; 
nonetheless, this option is problematic when taking into 
consideration that the CLIPPERS pathology is frequently 
found in significant brain areas (brainstem, cerebellar 
peduncles, and spinal cord), with the possibility of biopsy 
complications (10,26-30).

Moreover, although the pathological findings reported 
to date in patients with CLIPPERS are different from MS, 
sarcoidosis, glioma, and lymphoma, they are not specific.

In the future, investigations should focus on a better defi-
nition of immunopathological, radiological, and serological 
findings that distinguish this syndrome from other inflamma-
tory CNS disorders. Cytokine and chemokine tests of serum 
and cerebrospinal fluid can provide information focusing on 
the mechanisms of inflammation. CLIPPERS may be an auto-
immune disorder.

Immunological studies of serum and cerebrospinal fluid 
are ideal for considering a broader analysis of the antibodies 
targeting the perivascular region that may be pathogenic or 
may cause cell-mediated lesions (26-30).

One theory suggests that CLIPPERS could be the result of 
certain systemic diseases (such as Sjogren's syndrome) with 
heterogeneous causes, but no data currently support such a 
possibility (25-27).

Kastrup et al (20) documented elevated serum IgE levels in 
two of the three patients with CLIPPERS. They interpreted this 
increase in IgE as an ‘allergic trigger as a pathophysiological 
link to an inflammatory vascular process’. A significant number 
of CLIPPERS researchers have utilized standard clinical 
magnetic resonance imaging to assess CLIPPERS and focused 
mainly on T1-weighted post-gadolinium imaging (27-30).

Although there are extensive blood-brain barrier disorders 
in patients with CLIPPERS, there is insufficient evidence for 
the presence of edema. Some researchers have reported the 
results of magnetic resonance spectroscopy and infusion-
weighted imaging, but again, no specific abnormalities were 
found (10,30,31). Future studies can more specifically elucidate 
key anomalies of this disorder, using advanced techniques, such 
as improving the dynamic contrast of susceptibility (10,30,31).

In the literature, a possible relationship between stroke and 
CLIPPERS has been suggested (31-33). Although the charac-
teristic histological features of vasculitis are not present in this 
syndrome, transmural lymphocytic infiltrates and inflamma-
tory vessel occlusion have been shown to be present in biopsy 
samples in patients with CLIPPERS, suggesting an overlap 
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or association with small vessel vasculitis (31-33). Stroke due 
to atherosclerotic disease of small vessels in the vulnerable 
post-inflammatory brainstem is a plausible physiological 
explanation for this theory.

5. Conclusions

Although CLIPPERS is a pathological syndrome that 
benefits from steroid treatment, it is not a benign condi-
tion. In studies reported in the literature, no patient has 
fully recovered, and without chronic immunosuppression, 
the disease can recur (33-35). Marked cerebellar atrophy 
accompanies or follows onset of the disease and can be 
measured by clinical parameters and MRI. This factor 
may also contribute to long-term neurological morbidity. 
Although the exact pathophysiological mechanisms of the 
disease are unclear, there appear to be clinical overlaps with 
other predominant autoimmune encephalitis of the brain-
stem (35,36). Neurologists should be aware of the typical 
conditions and manifestations, as prompt and appropriate 
treatment may limit the permanent neurological effects. In 
differential diagnoses of neurodegenerative diseases and of 
vascular diseases (37-42) with similar CT and MRI images, 
CLIPPERS should be considered.

The pathogenesis of CLIPPERS has not yet been eluci-
dated. The slightly elevated levels of CSF proteins without 
significant pleocytosis, the increased contrast in MRI lesions, 
a good response to steroids, and the T cell infiltrates observed 
in pathological studies suggest that it is an immune-mediated 
disease  (35,36). Although there is no specific biomarker, 
careful exclusion of other conditions is needed to diagnose 
CLIPPERS.

Clinicians are advised to take this disorder into consid-
eration in the diagnostic area, taking into consideration that 
diagnosis and treatment can be followed by better long-term 
functional results. We need more data to understand the diag-
nosis and prognostic value of a negative, persistent or reverse 
profile of oligoclonal bands in CLIPPERS.
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