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Diffusion Tensor Imaging in a Patient with Joubert Syndrome

Joubert Sendromlu Bir Olguda Diftizyon Tensor Gorilintiileme
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Dear Editor,

Joubert syndrome (JS) is a rare hindbrain malformation with
autosomal recessive transmission, which was first defined by
Marie Joubert in 1969. Its clinical signs include ataxia, hypotonia,
abnormal eye movement, nystagmus, hyperpnea-apnea episodes,
and mental and motor developmental delay. The absence of the
cerebellar vermis creates a midline cleft between the normal
cerebellar hemispheres. The combination of cerebellar peduncle
hypoplasias is detected in magnetic resonance imaging (MRI)
as the molar tooth sign. Diffusion tensor imaging (DTI), which
has recently been introduced into routine use, is used for clinical
cases where an abnormality exists in the white matter pathways
of the brain. It has a significant advantage over conventional
MRI techniques for delineating the dislocation of white matter
pathways or showing the injured tracts (1,2,3).

A 12-year-old girl presented with clumsiness, developmental
delay, hyperactive attacks, and nodding. Her past history was
notable for a normal gestational period and birth followed by the
absence of any significant health problem in the newborn period.
Her family history was also non-remarkable for any abnormalities.
Her parents were not related. In neurologic examination, she was
found to have rotative nystagmus, hypotonia, and an ataxic gait
with a wide base. Her laboratory tests and electroencephalogram
were within normal limits. A cerebral MRI was performed, which
showed a hypoplastic cerebellar vermis and an enlarged fourth
ventricle. Additionally, the superior cerebellar peduncles were
thickened, interpeduncular fossa widened, and the pons assumed
a molar tooth appearance, which is typical of JS (Figure la, 1b).

A DTI performed in addition to MRI showed the absence of a
focal red dot normally seen in normal healthy children (Figure
2) at the level of decussation of the superior cerebellar peduncles.
It also showed that the vertical orientation of the fibers inside
the superior cerebellar peduncles, normally seen in color-coded
fractional anisotropy maps in healthy children, was disrupted and
showed a more horizontal orientation (Figure 3a, 3b).

Conventional MRI signs are quite well defined in JS. DTI
and fiber tractography are novel methods that are capable of
showing the direction of fiber tracts. DTT is an imaging method
that provides a pure diffusion image by eliminating diffusion’s
direction-based effects. In DTI, anatomic structures normally not
clearly visualized by conventional MRI (particularly white matter
pathways) become visible by virtue of their diffusion properties
being limited in certain directions. In this way, more information
can be obtained about these anatomic structures and surgical
procedures and post-treatment follow-up can be conducted on
these structures by identifying their anatomic relationship with
the pathologic lesions. Color-coded fractional anisotropic maps
in JS assess the presence of a focal red dot located anteriorly to
the mesencephalon, neighboring the interpeduncular fossa, which
represents the reduction of the number of these fiber tracts. The
absence of a focal red dot indicates the failure of the decussation of
fiber tracts located in the superior cerebellar peduncles and within
the laterally located deep cerebellar nuclei (1,2,3).

In conclusion, brain MRI is the gold standard for confirmation
of JS. DTI, however, may be useful for better defining disease-
related abnormal white matter connections.
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Figure 1. In our patient with JS, axial T2-weighted images demonstrate A) bat wing appearance in the fourth ventricle (thin arrow), and B) the molar
tooth sign of the midbrain (thick arrow)

Figure 2. A healthy pediatric subject. Color coded fractional anisotropy map on diffusion tensor imaging shows the decussation of the superior cerebellar
peduncles at the level of inferior colliculus of the midbrain as a focal red dot (thin arrow). The thick white arrow shows the vertical orientation of the
superior cerebellar peduncles
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Figure 3. A) On diffusion tensor imaging, the superior cerebellar peduncle fibers had a more horizontal orientation verified by green color coding in
color-coded fractional anisotropy maps (white arrows). B) Fiber tractography image shows the horizontal course and thickening of the superior cerebellar
peduncles (black arrows) as in color-coded anisotropy maps
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