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Abstract

Cerebellar disruptions, as opposed to malformation, have not garnered much attention in the literature. We
present a case of 26 year old male with no history of any antenatal-perinatal insult presenting with intermittent
headache and vertigo for 6 months. Contrast enhanced MRI brain was done on 3 Tesla machine and a cleft was
found in right cerebellar hemisphere extending to fourth ventricle.
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Introduction

Cerebellar developmental abnormalities in children
include both malformations and disruptions.
Malformations are defined as morphological
defects of an organ, part of an organ, or larger
region of the body resulting from an intrinsically
abnormal developmental process. Disruptions are
defined as morphological defects of an organ, part
of an organ, or a larger region of the body resulting
from an extrinsic breakdown of, or an interference
with, an originally normal developmental process
[1]. Commonly disruptions are due to exogeneous
factors such as infections.

However, some genetic (intrinsic) factors such as
coagulopathies may predispose to disruptions.
Cerebellar malformations such as Dandy-Walker
malformation [2,3], Joubert syndrome [4,5], or
rhombencephalosynapsis [6] have been extensively
described.

However, cerebellar disruptions have received less
attention in the neuroradiological literature [7].
Reported cerebellar disruptions include unilateral
or bilateral tissue loss or volume reduction [8],
unilateral “cerebellar aplasia” [9,10], cerebellar
agenesis [11], and vanishing cerebellum in
myelomeningocele[12,13]. Cerebellar disruptions
are also recognized as a complication of extreme
prematurity [14,15].

Cerebellar clefts are rare congenital abnormalities
of the posterior fossa, where cerebellar grey matter
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extends from the surface into the parenchyma, in
some cases even reaching the fourth ventricle. MRI
is the imaging method of choice.

Typical MRI findings include [16]:

o Cleft extending from the cerebellar surface into
the parenchyma, which may reach the fourth
ventricle.

o Irregularity of the cerebellar folia.

e Irregular gray and white matter junction.

o  White matter structural abnormalities adjacent
to the cleft combined with a reduced volume of
the affected hemicerebellum.

e Cerebellar vermis is virtually always normal.

Materials and Methods

The study was conducted in a tertiary-care hospital
in Lucknow, India. It was a retrospective study and
informed written consent was taken from the
patient. The MR imaging was performed on a MRI
3 TESLA MAGNETOM VIDA SIEMENS, 64
Channe Super Conductive Magnet.

Case Presentation: This is a case of a 26 year old
male clerk with the presenting symptoms as
intermittent headache and vertigo for 6 months.

He was born at term by normal vaginal delivery
with normal birth weight. No history of any
antenatal or perinatal insult was present [Table
1].There was no complain of cognitive impairment,
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speech impairment, muscular hypotonia, spasticity,
ataxia, ocular movement disorder, seizures and
abnormal behaviour [Table 2]. Contrast enhanced
MRI brain was performed and findings revealed an
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ill-defined area of altered signal intensity
(Hypointense on T1/ FLAIR, Hyperintense on T2)
noted in the right cerebellar hemisphere extending
to fourth ventricle [Table 3; FIGURE 1,2,3].

Table 1: Risk Factors Associated with Cerebellar Cleft

Risk Factors Present / Absent In Case
Gestational age (weeks) Term

Birth weight (grams) 2,642 gm

Birth head circumference (cm) Not available

Documented prenatal cerebellar hemorrhage None

Pregnancy abnormalities None

Perinatal traumatic delivery None

Emergency c section Birth by normal vaginal delivery
Abnormal neonatal course None

Table 2: Clinical Findings Associated with Cerebellar Cleft

Clinical Findings

Age at latest follow up 26 years
Cognitive impairment None
Speech impairment None
Muscular hypotonia None
Spasticity None
Ataxia None
Ocular movement disorders None
Epilepsy None
Behavior Normal

Table 3: Neuro-Radiological Findings Associated with Cerebellar Cleft

Neuroradiological Finding

Age At MRI (Years) 26 Years
CEREBELLAR HEMISPHERES Cleft was present in right cerebellar hemisphere,
e Affected lobule not involving the vermis
o  Maloriented fissures None

e Irregular foliation None

o Irregular gray white matter junction None

e Cystic lesions None

e Reduced volume ipsilateral to cleft None

VERMIS Not affected

o  Affected lobules

o  Maloriented fissures

o Irregular foliation

Cleft Extension Into Fourth Ventricle Present

Supratentorial Abnormalities None

Prenatal MRI Not done
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Figure 1 (A-C): T2 images (axial , coronal , sagittal) of MRI brain showing a cleft (orange arrow) noted
involving right cerebellar hemisphere extending to fourth ventricle.

Figure 2 (A-B): T1 pre-contrast and post-contrast images (axial) of MRI brain showing a cleft (orange
arrow) noted involving right cerebellar hemisphere extending to fourth ventricle.

Figure 3 (A-B): DWI and ADC images (axial) of MRI brain showing a cleft (orange arrow) noted
involving right cerebellar hemisphere which is not showing diffusion restriction.
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Discussion

1. Pathophysiology Of Cerebellar Clefts:
Cerebellar clefts are typically secondary changes
most commonly caused by fetal -cerebellar
haemorrhage. Simultaneous, similar supratentorial
abnormalities such as schizencephally may be
present, further underlining importance of the in
utero sustained injury [16,17].

2. Role of 3 TESLA MRI: It is used for better
characterization of the affected lobules,
Maloriented fissures, irregular foliation and
irregular grey white matter junction in cerebellum.
Hence, better correlation of the symptoms, signs
and neurological defects can be done, supporting
the clinician in providing better targeted treatment.

Conclusion

We propose that these findings lend credence to the
theory that focal cerebellar cortical dysplasia could
be caused by a similar pathomechanism, and that
cerebellar clefts most likely reflect a disruption
rather than a developmental deformity. Although
they are uncommon, cerebellar clefts are likely
uderrecognised.

The outcome in the patients is variable, mainly
depending of the presence of supratentorial lesions.
To have a better understanding of the potential
origins and clinical implications of cerebellar
clefts, more patients will need to be studied.
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