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additional brain malformation. The cranial nerves were nor-
mal on MRI. Color-coded diffusion tensor imaging (DTI) 
map revealed absence of the left corticospinal tract in its 
usual location and anteriorly displaced transverse pontine 
fibers, which occupied the expected corticospinal tract loca-
tion (Fig. 1).

An 1-year-old boy presented with hypotonia, ataxia, and 
irregular breathing, characterized by alternated episodes of 
apnea and tachypnea, since birth. Brain MRI also revealed 
dysplasia of the cerebellar vermis, as well as a deepened 
interpeduncular fossa, with thickened and elongated superior 
cerebellar peduncles, with asymmetrical cerebral peduncles, 
reduced in the right side, configuring the decaying molar 
tooth sign. Also, there was a dysmorphic midbrain, with an 
anteriorly pedunculated nodule, due to interpeduncular het-
erotopia (Fig. 2). There was no additional brain malforma-
tion and the cranial nerves were normal on MRI.

Over 40 causative genes have been identified to be related 
with JS, all of which encode proteins of the primary cilium 
or its apparatus, a subcellular organelle that plays essential 
roles in embryonic development and extracellular signaling, 
regulating cellular maintenance, polarity and proliferation. 
Depending on the mutated gene, patients may present with 
pure JS, or combined with retinal alterations, coloboma, 
kidney or liver disfunction, polydactyly or cephalocele [5]. 
Although our patients did not undergo genetic testing to 
identify causative genetic mutations, they had no dysfunc-
tions in other organs. Kidney and liver functions were nor-
mal, there were no osseous congenital malformations, and 
ophthalmoscopy was normal. Also, there was no other brain 
malformations.

In addition to the molar tooth sign, patients with JS 
may present with other neuroimaging alterations, such as 
hippocampal malrotation, callosal dysgenesis/agenesis, 
cephalocele, ventriculomegaly, heterotopia, polymicrogyria 

Joubert syndrome (JS) is an autosomal-recessive ciliopathy, 
clinically characterized by hypotonia, ataxia, oculomotor 
apraxia, developmental delay and irregular breathing, first 
described in 1969 [1]. A midbrain-hindbrain malformation, 
with cerebellar vermis hypo/dysplasia, elongated, thickened 
and horizontalized superior cerebellar peduncles, associated 
with abnormally deep interpeduncular fossa, configuring 
the molar tooth sign, is essential for its diagnosis [2, 3]. The 
decayed molar tooth sign is a rarely described feature of this 
syndrome, characterized by additional asymmetrical cere-
bral peduncles [4]. In this article, we describe two cases of 
JS with the decaying molar tooth sign.

A 9-year-old girl presented with oculomotor apraxia, 
hypotonia and intellectual disability. Brain magnetic reso-
nance imaging (MRI) demonstrated dysplasia and hypopla-
sia of the cerebellar vermis, deepened interpeduncular fossa, 
with thickened and elongated superior cerebellar peduncles, 
and asymmetrical cerebral peduncles, reduced in the left 
side, configuring the decaying molar tooth sign. Also, there 
was a dysmorphic midbrain, with an anterior pedunculated 
nodule, due to interpeduncular heterotopia. There was no 
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and focal cortical dysplasia [4]. DTI demonstrates lack of 
superior cerebellar peduncles and corticospinal tract decus-
sations [6].

Asymmetric involvement of the cerebral peduncles, giv-
ing the appearance of decaying molar tooth sign was first 
described by Poretti et al. [4], in 12 out of 75 patients with 
JS. A prior study evaluated the DTI features of two cases 
of JS with the decaying molar tooth sign, characterized by 
absence of the corticospinal tract in its usual location, and 
anteriorly displaced transverse pontine fibers, occupying the 
expected location of the corticospinal tract, which appar-
ently appears posteriorly displaced [7], similar to our first 
case. These previously reported cases also did not have the 
genetic mutations available. Then, it is not possible to make 
a correlation between the presence of the decayed molar 
tooth sign and the genetic profile of the patients.

Therefore, asymmetrical cerebral peduncles, associated 
with molar tooth sign can be seen in JS. Future studies are 
needed to determine whether these patients have a worse 
prognosis and if there is any genome-phenotype correlation.

Fig. 1  DTI features of Joubert Syndrome with the decaying molar tooth 
sign. Brain MRI demonstrated rostral deviation of the fastigium (white 
arrow in a), with enlargement of the fourth ventricle, due to dyspla-
sia and hypoplasia of the cerebellar vermis on sagittal T1-weighted 
imaging, associated with a deepened interpeduncular fossa with thick-
ened and elongated superior cerebellar peduncles (white arrows in b 
and c), with asymmetrical cerebral peduncles, hypoplastic on the left 
side (blue arrows in b and c), defining the decaying molar tooth sign, 
on axial T1- (b) and T2-weighted imaging (c). Also note the anterior 
pedunculated nodule in the midbrain (black arrow in a), due to inter-

peduncular heterotopia and the anterior pontine hypoplasia. Color-
coded DTI map showed absence of the left corticospinal tract in its 
usual location and anteriorly displaced transverse pontine fibers, which 
occupied the expected location of the corticospinal tract (arrow in d). 
Also note the absence of the superior cerebellar peduncles decussation, 
since there in no “red dot” on color-coded DTI map within the poste-
rior portion of the midbrain. 3D-model of the brainstem in the axial (e) 
and oblique views (f) better demonstrating the relationship between 
the midbrain/hindbrain malformation (the decaying molar tooth sign 
in red), and the rest of the brainstem (in gray)
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Fig. 2  Joubert Syndrome with the decaying molar tooth sign. Brain 
MRI demonstrated rostral deviation of the fastigium (white arrow in 
a), with dysplasia of the cerebellar vermis, on sagittal T1-weighted 
imaging, associated with a deepened interpeduncular fossa with thick-
ened and elongated superior cerebellar peduncles (white arrows in b), 
with asymmetrical cerebral peduncles, hypoplastic on the right side 
(blue arrow in b), giving rise to decaying molar tooth sign, on axial 
T1-weighted imaging. Steady-state free precession sequence in the 
axial plane better demonstrated the asymmetrical cerebral peduncles, 

hypoplastic on the right (blue arrow in c) and the thickened and elon-
gated superior cerebellar peduncles (white arrows in c). Also note the 
dysmorphic midbrain, with an anterior pedunculated nodule, due to 
interpeduncular heterotopia, seen on sagittal T1-weighted imaging. 
3D-model of the brainstem in the axial (d) and oblique views (e) also 
demonstrating the relationship between the midbrain/hindbrain mal-
formation (the decaying molar tooth sign in red), and the rest of the 
brainstem (in gray)
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