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a b s t r a c t 

Joubert Syndrome, manifests in a spectrum of neurological symptoms. This case describes 

a 7-year-old girl with perinatal complications, and subsequent neurodevelopmental chal- 

lenges. An MRI confirmed the diagnosis of Joubert syndrome, with the distinctive “mo- 

lar tooth sign” being a key imaging characteristic. Approximately 25% of cases exhibit 

nephronophthisis, impacting kidney function, further complicating the clinical picture. Di- 

agnosis relies on imaging and management necessitates a multidisciplinary approach, ad- 

dressing symptoms and complications, with prognosis linked to the presence of organic 

disease. The case emphasizes the significance of a multidisciplinary strategy, including ge- 

netic counseling, and underscores the diverse manifestations of this syndrome. Prenatal 

identification through ultrasound and MRI plays a crucial role in diagnosing and treating 

this rare condition. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Joubert Syndrome (JS) is a clinically and genetically heteroge-
neous group of disorders characterized by hypoplasia of the
cerebellar vermis [ 1 ], presenting with the characteristic ra-
diologic “molar sign” and accompanying neurological symp-
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Table 1 – Laboratory test results with positive findings. 

Parameter Result Units 

Hemoglobin (Hb) 4.8 g/dL 
Hematocrit (hct) 15.2 % 

White Blood Cells 14,200 μ/L 
Segmented 75 % 

Lymphocytes 14 % 

Platelets 283,000 μ/L 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 – Laboratory test results confirming acute kidney 

injury. 

Parameter Result Units 

Creatinine 10.9 mg/dL 
Blood urea nitrogen (BUN) 166.2 mg/dL 
Urea 355.7 mg/dL 

Fig. 1 – Sagittal T1- weighted image. Hypoplasia of the 
vermis. The fourth ventricle is enlarged and deformed with 

a wider communication with the cisterna magna (white 
arrow). With elongated cerebellar peduncles, thickened and 

horizontally directed superior cerebellar peduncles are seen 

between the midbrain (M), pons (P), and cerebellum (Cb). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

been involved in the functions of cellular structures called pri-
mary cilia, with greater impact at the neuronal, renal, hepatic,
auditory, and olfactory levels [ 4 ]. 

Clinical manifestations may include low muscle tone (hy-
potonia) in infancy, contributing to difficulty in coordinating
movements (ataxia) in early childhood. Other characteristic
features of the condition include episodes of unusually rapid
(hyperpnea) or slow (apnea) breathing in infancy and abnor-
mal eye movements (ocular motor apraxia). Most affected in-
dividuals experience developmental delays and intellectual
disability, ranging from mild to severe [ 4 ]. The condition is
sometimes associated with other ocular abnormalities (such
as retinal dystrophy, leading to vision loss, and coloboma, a
gap or division in an eye structure), kidney disease (includ-
ing polycystic kidney disease and nephronophthisis), liver dis-
ease, and skeletal anomalies [ 5 ]. 

Case report 

A 7-year-old girl presented to the emergency department
with: asthenia, adynamia, pale skin, loss of appetite, unquan-
tified fever, odynophagia, and otalgia. Initial management
comprised oral antibiotics, yet with no discernible improve-
ment. Subsequently, a 3-day course of amikacin was admin-
istered, coupled with paracetamol-naproxen for an additional
period, as part of the ongoing medical intervention. 

As significant past medical history she had a perinatal pe-
riod marked by the absence of spontaneous breathing and
crying within the first minute, necessitating positive pressure
ventilation for 2 cycles. Following this, she underwent a 15-day
hospitalization without advanced airway management, which
subsequently impacted her neurodevelopment. Notably, she
achieved a sitting position at 12 months but exhibited limited
communication characterized by bisyllabic utterances. 

Laboratory tests 15 days after onset showed some signs
of dehydration and low blood count ( Table 1 ). She was then
referred from a Basic Community Hospital to a second-level
hospital due to dehydration. Initial laboratory findings at the
second hospital revealed an acute kidney injury ( Table 2 ).
Moreover, a venous blood gas analysis revealed metabolic aci-
dosis. In response, Nephrology recommended a renal ultra-
sound; however, due to acute criteria, peritoneal dialysis was
promptly initiated, involving the successful placement of a
Tenckhoff catheter. After the surgical intervention, laboratory
values returned to normal. 
Upon a follow-up neurological assessment conducted sev-
eral days postsurgery; generalized hypotonia in all 4 limbs,
along with + / ++ stretch reflexes, was identified. Furthermore,
the limbs exhibited hypotrophy with no other evident abnor-
malities. Consequently, an MRI study was requested due to
the patient’s acute deterioration which revealed hypoplasia
of the cerebellar vermis ( Fig. 1 ), accompanied by an apparent
diminished size of the fourth ventricle. Notably, the superior
cerebellar peduncles exhibit a pronounced horizontalization
and prominent thickened elongated superior cerebellar pe-
duncles, presenting a distinct visual form recognized as the
“molar tooth sign” better observed in axial imaging in the mid-
brain ( Fig. 2 ). Additionally, the fourth ventricle appears com-
pressed, resulting in the characteristic resemblance of a “bad
wing” ( Fig. 3 ). And associated hypoplasia of the cerebellar ver-
mis ( Fig. 4 ). Considering these imaging characteristics, the di-
agnosis of Joubert syndrome was confirmed. 
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Fig. 2 – (A) Axial T1- weighted image. Prominent superior cerebellar peduncles and the deep interpeduncular fossa (white 
arrow), the hypoplasia of the vermis is seen (white dotted arrow). Midbrain (M), temporal lobe (T). (B) Axial T2- weighted 

image with the typical appearance of the molar tooth sign: elongated superior cerebellar peduncles (white arrow) and a 
deep midline cleft at the pontomesencephalic junction (yellow arrow). 

Fig. 3 – Axial T1-weighted image at the level of the posterior fossa. Apposed cerebellar (C) hemispheres (white arrow) with 

the typical fourth ventricle appearance reminiscent of a bat with wings (white asterisk), with its anterior portion made by 

the cerebellar peduncles (white star) and the pons (P). 



4170 R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  4 1 6 7 – 4 1 7 2  

Fig. 4 – Coronal T2-weighted image. Demonstrates the 
enlarged superior cerebellar peduncles (black arrow) and 

widening of the fourth ventricle (black star) seen because of 
the hypoplastic vermis (black dot), between the cerebellum 

(C). Lateral ventricles (V) and corpus callosum are seen 

without alteration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Joubert syndrome (JS) was originally described by Marie Jou-
bert in an article detailing the clinical and radiological find-
ings seen in a family with multiple affected members. In this
paper, the most important radiological finding during pneu-
moencephalography was the identification of vermis agene-
sis (partial or complete), which accounts for the genetic re-
lationship observed in 4 siblings [ 1 ]. Nowadays, it’s known to
be a rare disorder that occurs in approximately 1 in 80,000 to
100,000 live births. It is characterized by neurodevelopmen-
tal abnormalities, identifying it as a rare autosomal recessive
disorder [ 3 ] and is part of a group of pathologies classified
as congenital ciliary disorders. A group of genetic diseases
caused by abnormal formation or function of the cilia of pri-
mary cells [ 5 ]. To date, more than 35 disease-causing genes
have been identified, of which only one is linked to the X chro-
mosome. Together, these genes are responsible for 62%-94% of
cases [ 4 ,6 ]. 
Clinically, it is characterized by neurological alterations,
such as hypotonia, ataxia, and developmental delay, almost
always associated with intellectual disability and alterations
in the respiratory pattern. This can manifest as alternating
episodes of small apnea/hyperpnea, worsening with emo-
tional stress, and usually resolving around the sixth month of
life. However, some cases may progress to prolonged apnea at-
tacks requiring ventilatory assistance. Eye movement abnor-
malities are also common, with oculomotor apraxia and pri-
mary position nystagmus being typical presentations. Around
25% of cases present with nephronophthisis, characterized
by tubule-interstitial structural alterations involving an ir-
regular and thickened basement membrane of the tubular
epithelium. This condition can lead to progressive interstitial
fibrosis, resulting in chronic kidney disease or remain asymp-
tomatic for several years. There is a childhood variant thar oc-
curs in the first years of life, characterized by a faster and more
aggressive course. Other manifestations include delays in the
development of language and motor skills, varying in severity.
Our patient exhibits a range of these symptoms. Additionally,
a wide range of malformations of the central nervous system
has been described, which can impact the development and
prognosis of the patients [ 4–6 ]. 

Diagnosis is based on clinical and radiological data. In
some cases, a genetic mutation associated with the syn-
drome is detected [ 5 ]. The radiological manifestations usu-
ally present the classic “molar tooth sign” ( Fig. 5 ) due to the
lack of decussation of the fibers of the superior cerebellar pe-
duncle, which leads to their elongation and horizontalization
in their course, together with an enlargement of the interpe-
duncular cistern. The Shepherd’s crook sign becomes evident
when obtaining sagittal MRI, CT, and ultrasound images in
the posterior cavity. The curvature of the crook is defined by
the brainstem, while the arch is shaped by the long, thick-
ened, and unusually oriented superior cerebellar peduncles,
followed by the cerebellar hemispheres [ 6 ]. Others have high-
lighted supplementary features, including the enlargement
and deformation of the fourth ventricle, which displayed a
wing-like structure reminiscent of a bat’s wings ( Fig. 5 ) [ 2 ,7 ].
Several additional significant anomalies include hypo/aplasia
of the cerebellar vermis and constriction at the pontomesen-
cephalic junction, cortical dysplasias, polymicrogyria, and en-
cephalocele [ 6 ]. 

Management of the condition focuses on treating symp-
toms and requires a collaborative, multifaceted approach. This
usually involves physical therapy, adaptation of educational
strategies to cognitive and behavioral aspects, and prevention
of complications and associated symptoms [ 5 ,6 ]. The prog-
nosis is determined by the Joubert syndrome and the preva-
lence of organic disease. In our case, the patient exhibited cer-
tain kidney anomalies that require further evaluation, along
with developmental delays. Given the 25% risk of recurrence
in somatic recessive forms, genetic counseling is crucial. Pre-
natal identification can be performed by ultrasound at 11–
12 weeks of gestation, and anatomical assessment of the
cerebellum can be performed using MRI at 20–22 weeks of
gestation [ 3 ]. 



R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  4 1 6 7 – 4 1 7 2 4171 

Fig. 5 – (A and B) Axial T1-weighted image. Shows a “molar tooth” appearance in an enlarge view with its representative 
schematic. (C and D) axial T1-weighted image showing the characteristic “hadwing” appearance in a zoomed view with its 
representative schematic. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

In summary, Joubert syndrome is a rare congenital ciliary dis-
order. It presents with neurodevelopmental abnormalities, eye
movement issues, and nephronophthisis in 25% of cases. Di-
agnosis relies on the “molar tooth sign” and “batwing” sign
on imaging, with over 35 identified genes. Comprehensive
management addresses symptoms and complications, with
prognosis tied to its type and organic disease presence. Our
case underscores kidney anomalies and developmental de-
lays, urging further evaluation. Genetic counseling is cru-
cial due to the 25% recurrence risk in autosomal recessive
forms. Prenatal identification through ultrasound and MRI
aids proactive management. JS requires a multidisciplinary
approach, integrating clinical, radiological, and genetic in-
sights but multimodal imaging remains vital for a definitive
diagnosis. 
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