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CASE REPORT

Joubert Syndrome: Imaging Features and lllustration of
a Case
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Joubert Syndrome (JS) is a rare autosomal recessive disorder characterised clinically by neonatal
breathing dysregulation, developmental delay, intellectual disability, hypotonia, ataxia, nystagmus.

We present another case of this uncommon syndrome in a 12 years old patient presenting with
classical complaints of developmental delay, intellectual impairment, weakness in both lower

Joubert Syndrome should be ruled out in all patients presenting with hypotonia, ataxia, nystagmus,
breathing abnormalities and developmental delay. Its neuroimaging hallmarks include molar tooth
sign and batwing shaped fourth ventricle. As JS is associated with multiorgan involvement, these
patients should enter a diagnostic protocol to assess systemic abnormalities. Extreme caution
should be taken while administering drugs in these patients as they are prone to respiratory
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Background

Joubert Syndrome (JS) is a rare autosomal recessive dis-
order characterized clinically by neonatal breathing dys-
regulation, developmental delay, intellectual disabil-
ity, hypotonia, ataxia, nystagmus and facial dysmorphism.
Approximately 212 cases have been reported so far [1].

We present a case of this uncommon syndrome in a
12-year-old boy diagnosed with computed tomography and

discuss the spectrum of neuroimaging findings.

Case Report

A twelve-year-old male child presented to neurology out-
patient department with complaints of developmental
delay, intellectual impairment, weakness in both lower
limbs, ataxia and abnormal facies (Figure 1) (Previously, the
patient had consulted a local practitioner in his village, but
no imaging was performed. India is a developing country,
where proper medical facilities are still not accessible at
many places and people are ignorant. Therefore, the patient
remained undiagnosed till that age and presented to our

institute when the symptoms became more obvious). He
was referred for non-contrast computed tomography of the
brain by a neurologist to rule out organic brain anomalies.
Non-contrast computed tomography of the head showed
hypoplastic vermis with a dilated batwing-shaped fourth
ventricle (Figures 2 and 3A). The isthmus was hypoplas-
tic with deep interpeduncular fossa, thickening and elon-
gation of the superior cerebellar peduncle giving “molar
tooth” sign (Figure 3A, 3B). Superior cerebellar peduncles
were thickened and oriented horizontally (Figure 4). The
size of the posterior fossa and corpus callosum was normal
(Figure 2). There was no ventriculomegaly or any evidence
of neuronal migration anomalies. Hence, the diagnosis of
Joubert syndrome was made based on pathognomonic
neuroimaging and clinical features. No genetic tests were
performed as in about a half of the cases of Joubert syn-
drome the genetic cause is unknown and in the remaining
half there are mutations of about 10 genes. Other investiga-
tions, namely ultrasound of the abdomen, kidney and liver
function tests, urine analysis, ocular investigations (visual
acuity, electroretinogram) were normal. The patient was
kept on supportive treatment which consisted of neuropsy-
chological support and rehabilitation.
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Figure 1. Photograph of the patient showing a broadened bridge of
the nose and an open mouth.

Figure 2. Median sagittal reformatted section of computed
tomography of the brain showing hypoplastic vermis with
dilated fourth ventricle and deep interpeduncular fossa.

Discussion

Joubert Syndrome (JS) is a rare congenital syndrome asso-
ciated with varying degrees of vermian hypoplasia and fail-
ure of fibre decussation in the superior cerebellar pedun-
cles and pyramidal tracts which causes thickened superi-
or cerebellar peduncles to have a more horizontal course
between the brainstem and the cerebellum [2]. The inci-
dence ranges between 1/80000 to 1/100000 live births [3].

JS was originally described by Marie Joubert in 1968. Later,
Joubert Syndrome-related disorders (JSRD) were defined
based on associated multi-organ involvement (retinal dys-
trophy, nephronophthisis, hepatic fibrosis and polydactyly).

10 cm

10 cm

Figure 3. Axial sections of computed tomography of the head
showing a dilated batwing-shaped fourth ventricle,
hypoplastic vermis (A), and thickened and elongated
superior cerebellar peduncles (A, B) with deep
interpeduncular fossa (B) giving a“molar tooth sign” (A, B).

JSRD has six phenotypic subtypes: Pure JS, JS with ocu-
lar defect, JS with renal defect, JS with oculorenal defects,
JS with hepatic defects and JS with orofaciodigital defects.
Pure JS is classified into two types depending on the pres-
ence or absence of retinal dystrophy. Type 2 is associated
with retinal dysplasia and therefore has a poor prognosis.
Recent studies have shown mutations in 10 genes in JS
[3]. There is no evidence in the literature that Joubert syn-
drome may be linked with any kind of prenatal exposure.
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Figure 4. Sagittal reformatted section of computed tomography of
the brain showing thickened superior cerebellar peduncles
oriented horizontally.

The clinical features include episodic hyperpnoea and
apnoea in the neonatal period, ocular abnormalities (ocu-
lomotor apraxia and ocular coloboma), hypotonia, truncal
ataxia, developmental delay, intellectual impairment and
abnormal facies [4,5].

The diagnosis is based on characteristic imaging features
on computed tomography(CT) or magnetic resonance imag-
ing (MRI), which include molar tooth sign and varying
degrees of vermian hypoplasia causing batwing appearance
of the fourth ventricle. The molar tooth sign is produced
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by a thinned ponto-mesencephalic junction and deep inter-
peduncular fossa due to dysgenesis of the isthmus (a part
of the brainstem between pons and inferior colliculus) and
thickening of superior cerebellar peduncles which are ori-
ented horizontally [1,2]. Other associated brain anomalies
include cortical dysplasias, grey matter heterotopias, ven-
triculomegaly and corpus callosum agenesis [1,6].

Nevertheless, in diagnosed cases of JS, further investiga-
tions should be done to exclude any systemic abnormali-
ties. The protocol should include ocular investigations
(visual acuity, ocular motility, electroretinography), kid-
ney and liver function tests, urine analysis and abdominal
ultrasound to identify multicystic dysplastic kidneys and
congenital hepatic fibrosis) [3].

Management is supportive and requires a multidiscipli-
nary approach. In particular, special care should be taken
in managing breathing abnormalities in infants. Medication
like opioids should be used with caution as these patients
are sensitive to respiratory depressants, and anaesthetic
agents like nitrous oxide should be avoided. Cognitive and
behavioral abnormalities should be dealt with adequate
neuropsychological support and rehabilitation. Prognosis
depends on the extent and severity of breathing dysregula-
tion and systemic abnormalities [1-3].

Conclusions

Joubert Syndrome should be ruled out in all patients pre-
senting with hypotonia, ataxia, nystagmus, breathing
abnormalities and developmental delay. Its neuroimaging
hallmarks include molar tooth sign and batwing-shaped
fourth ventricle. As JS is associated with multi-organ
involvement, these patients should undergo a diagnostic
protocol to assess systemic abnormalities. Extreme cau-
tion should be taken while administering drugs in these
patients as they are prone to respiratory depression.
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