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Abstract
Background: Joubert syndrome (JS) is a rare autosomal recessive genetic heterogeneously inherited disorder
characterized by neurological features that include hypotonia, ataxia, developmental delay, intellectual disability,
abnormal eye movements, and neonatal breathing dysregulation.
Case presentation: The main purposes of the case report are to highlight the benefit of multidisciplinary
rehabilitation team approach and describe the clinical features associated with Joubert syndrome. In this case
report, we have discussed a 9-month-old girl who presented with developmental delay, impaired vision, and a
history of recurrent respiratory infection with respiratory distress. On examination, she had facial dysmorphism,
myopia, and hypotonia. Brain magnetic resonance imaging showed a thick, elongated, and abnormally oriented
superior cerebellar peduncle showing molar tooth appearance with elongated bat-wing shaped 4th ventricle and
hypoplasia of the vermis suggestive of JS. The patient has been treated at Garden Reach Institute for the
Rehabilitation and Research (GRIRR), Kolkata, India, by a multidisciplinary team of physiotherapist, speech therapist,
special educator, orthotist, medical officer, and social worker that shown excellent improvement in her condition,
and she has achieved good sitting balance, able to sit without support, stand with wall support, and able to walk
using bilateral AFO and reverse walker.
Conclusion: Knowledge of characteristic clinical and radiological findings in JS will help in early diagnosis and
successful rehabilitation.
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Background
Joubert syndrome (JS) is a rare autosomal recessive genetic heterogeneously inherited disorder characterized by
neurological features that include hypotonia, ataxia, developmental delay, intellectual disability, abnormal eye
movements, and neonatal breathing dysregulation [1]. It
can be diagnosed on the basis of clinical presentation
and the presence of the molar tooth sign (MTS) on
brain axial magnetic resonance imaging (MRI) [1, 2].
The reported prevalence of JS, commonly ranges from
1:80,000 to 100,000 live births, is probably underestimated due to the lower number of case reports of MTS
in the literature [2, 3]. This signifies the case reporting
of JS as epidemiological data such as population-based
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prevalence rates are almost completely lacking. As it
represents like a delayed developmental milestone, most
of the cases may not be diagnosed in the early phase of
childhood; however, the presence of respiratory distress
along with delayed developmental milestones may raise
the suspicion and diagnosis of JS [4]. Maria et al. reported 33 months as an average age for its diagnosis [5].
Most children with this syndrome survive infancy to
reach adulthood [6]. Early detection of this condition is
essential so that multidisciplinary intervention, i.e., medical management along with rehabilitation, can be
started as early as possible.

Case presentation
A 9-month-old baby girl presented to the Department of
Paediatrics, IPGMER Hospital, Kolkata, India, with a history of fever for 2 days and respiratory distress, where
she was diagnosed with Joubert syndrome with
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associated respiratory tract infection and recurrent seizure disorders. It was a known follow-up case of hypoxic
ischemic encephalopathy (HIE) stage II with laryngomalacia and was on medication for the convulsions. The
diagnosis of JS was made on the basis of a brain MRI,
which showed thick, elongated, and abnormally oriented
superior cerebellar peduncle showing molar tooth appearance with elongated bat-wing shaped 4th ventricle
and hypoplasia of the vermis. JS can be classified into 6
subtypes: pure JS, JS with ocular defect (JS-O), JS with
renal defect (JS-R), JS with oculo-renal defects (JS-OR),
JS with hepatic defect (JS-H), and JS with oro-faciodigital defects. In our case, on clinical examination, there
was a presence of myopia and facial dysmorphism with
specific facial features such as low-set ears and frontal
blossing; however, polydactyly was absent. On neurological and physical examination, there was a presence
of hypersensitivity, thumb sucking, poor muscle tone,
and poor motor development which denotes pathological presence of moro reflex, rooting reflex, asymmetric tonic neck reflex, tonic labyrinthine reflex, and
landau reflex. There is no report of retinopathy and associated eye disorders. Moreover, the child has no
pathological features of suspected renal disorders and
neurocutaneous markers. There is a lack of evidence to
confirm or exclude hepatic defect as the child was not
referred to a specialist for it. This might be due to a potential lack of clinical awareness or due to the illiteracy
of her parents.
Laboratory investigations, including complete blood
count, blood sugar, electrolytes, C-reactive protein, liver
enzymes, urea and creatinine, TSH, and free T4 and T3,
were all normal. She was a full-term baby, delivered normally with no history of perinatal complications or positive consanguinity. She was about 2.5 kg at birth and had
a delayed birth cry. There was no history of consanguineous marriage. There was a history of recurrent respiratory infection at the age of 3 years.
At the age of 3 years, she was brought to Garden
Reach Institute for the Rehabilitation and Research
(GRIRR), Kolkata, a non-governmental organization
working for the underprivileged and disabled children.
GRIRR has a multidisciplinary team of physiotherapist,
speech therapist, special educator, orthotist, medical officer, and social worker. The initial physical assessment
and evaluation were made by the team that found facial
dysmorphism with specific facial features such as low-set
ears, frontal blossing, lack of neck and head control, unable to sit (supported or unsupported), unable to stand
(supported or unsupported), hypotonic upper and lower
extremities, unable to make a sound even for cry, no
vocal response to stimulus, and drowsy eyes with no eye
movement. No polydactyly has been noted. The initial
goals and interventions were decided with the
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multidisciplinary team, and rehabilitation was initiated
in a full-fledged manner.
The child has received a 90-min treatment session, 6
days/week that includes physiotherapy and in-between
speech therapy. The physiotherapy intervention included
positioning, sensory integration therapy, and functional
activities to facilitate the required developmental milestones. Other exercises include weight-bearing and joint
compression techniques, stretching, motor control activities using gym ball, instrument-assisted ADL activities,
hand function activities, and use of assistive and orthotic
devices such as special chair, bilateral ankle foot orthoses (AFO), standing frame, and balance board.
She has continued her treatment sessions at GRIRR
from the age of 3 years to date (age 6 years) with the
multidisciplinary team. She has shown excellent improvement in her condition, and she has achieved good
sitting balance, able to sit without support, stand with
wall support, and able to walk using bilateral AFO and
reverse walker. She also responds to her name and other
conversations and also makes a sound like papa and cha.
No adverse reaction was noted in the last 3 years. She
continues the medication for seizures with regular
follow-up with the clinician.

Conclusion
Hypotonia during infancy and developmental delay with
or without mental retardation, associated with abnormal
breathing patterns and abnormal eye movements (nystagmus), are the most important clinical signs and symptoms to suspect the case of JS [7]. However, the
radiological presence of “molar tooth sign” on the brain
MRI is an essential component to confirm the diagnosis.
The present case had all the clinical symptoms with the
exception of nystagmus and mental retardation which
may have been overlooked.
The main findings from cranial MRI studies are (1)
cerebellar vermis hypoplasia, (2) deepened interpeduncular fossa, and (3) thick and horizontal enlarged superior cerebellar peduncles [4]. The present case had all the
findings radiologically. However, cerebellar vermis hypoplasia had been reported as a component of other disorders like trisomy 21, occipital encephalocele, and dandy
walker malformation [1, 8, 9]. Besides, hypotonia is associated with other features to be considered as an essential clinical feature [10].
Genetic counseling has been recommended as one of
the important measures to prevent JS. Prenatal diagnosis
of JS is feasible through chorionic villus sampling at
about 11 weeks of gestation [1, 10]. Fetal ultrasound
may be useful to diagnose high-risk pregnancies as it
showed increased nuchal translucency. The prognosis of
JS cases may be good, if diagnosed in early childhood
and managed early through a multidisciplinary
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intervention program including physical therapy, special
education, occupational, and speech therapy. The early
intervention has shown significant benefits in the advancement of developmental milestones for several patients with JS [11]. Unfortunately, she has received a late
multidisciplinary intervention at the age of 3 years,
though she showed a remarkable improvement in her
condition and the parents were happy. Renal and retinal
dysfunction can be progressive. In patients with retinal
anomalies, the renal function should be monitored regularly, and ultrasonography should be done to detect cystic renal disease. The diagnosis is important for future
procedures that require anesthesia because these patients are sensitive to respiratory depressant effects of
anesthetic agents like opiates and nitrous oxide. Hence,
the use of these anesthetic agents should be avoided in
these patients [12].
We have discussed it to highlight the benefit of multidisciplinary rehabilitation team approach for better outcomes and to summarize the main clinical and
radiological milestones for JS diagnosis. Through this
scientific article, we also emphasize to promote awareness regarding disabilities of the child and in the improvement of developmental milestones, balance, and
walking with a multidisciplinary team approach.
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