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Chiari malformations and syringohydromyelia in children

More than 100 years ago, Hans Chiari, an Austrian pathologist, described different types of
morphological abnormalities of the posterior fossa, the small space in the lower part of the skull just
above the spinal canal. The brainstem and cerebellum are located within the posterior fossa. The
brainstem is responsible for controlling multiple vital body functions like e.g. breathing, blood
pressure, and temperature. The cerebellum controls movement, balance, and coordination. In
addition, the cerebellum appears to be essential for many neurocognitive and behavioral functions.
Chiari described posterior fossa abnormalities that were characterized by downward displacement
of parts of the cerebellum into the spinal canal. Several Chiari malformations are nowadays
recognized. Despite similarities in their names, Chiari | and Chiari Il abnormalities are different
abnormalities with varying causes, presentations, diagnostic criteria, management, and prognosis.

Fig. 1. A, Sagittal magnetic resonance (MR) image of a child with Chiari | deformity shows
downward displacement of the cerebellar tonsils within the upper spinal canal (arrow) as well as a
syringohydromyelia within the cervical spinal cord (asterisk). B, Axial MR image of the same child
shows compression of the lower brainstem by the downward displaced cerebellar tonsils (reprinted
with permission from Poretti A, Boltshauser E and Huisman TA, Chiari malformations and
syringohydromyelia in children, Semin Ultrasound CT MR 2016;37(2):129-42).

The so called Chiari | malformation is characterized by a deformation and displacement of the
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cerebellar tonsils into the upper cervical spinal canal (Fig. 1). Accordingly, the correct name is
Chiari | deformity rather than Chiari | malformation. Chiari | deformity is rather common in children
and is found in 1 out of 100 children. Chiari | deformity may be due to many different causes with
abnormalities of the skull base being the most common ones. Children with Chiari | deformity may
present with different symptoms. Pain in the back of the head (occipital headache) and neck pain
are the most frequent ones. However, in a number of children (up to 35-40%), a Chiari | deformity
is found as an incidental finding on brain magnetic resonance imaging (MRI) which may have been
obtained for various unrelated indications. Accordingly, the incidental identification of a downward
displacement of the cerebellar tonsils into the spinal canal alone is not helpful to guide
management. In symptomatic children, the cerebellar tonsils are usually compressed and
deformed. In addition, a dilatation of the central canal of the spinal cord or cavities within the spinal
cord (known as syringohydromyelia) are present in 30-70% of children with a Chiari | deformity.
The presence of syringohydromyelia alone usually requires a neurosurgical consultation or even
intervention. Neurosurgical intervention may be considered when the child has symptoms related to
Chiari | deformity and a displacement of the cerebellar tonsils into the spinal canal is noted greater
than 5 mm. If these criteria are not fulfilled, regular follow-up examinations are typically suggested.

Fig. 2. A, Sagittal magnetic resonance (MR) image of a child with Chiari Il malformation shows a
small posterior fossa with downward displacement of part of the cerebellum into the spinal canal
(arrow) as well as other characteristic findings such as an abnormal shape of the brainstem and
corpus callosum. B, Axial MR image of another child with Chiari Il malformation shows embracing
of the brainstem by the cerebellar hemispheres (arrows)(reprinted with permission from Poretti A,
Boltshauser E and Huisman TA, Chiari malformations and syringohydromyelia in children, Semin
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Ultrasound CT MR 2016;37(2):129-42).

Chiari Il malformation is defined by a small posterior fossa associated with downward displacement
of part of the cerebellum (Fig. 2). Chiari Il malformation occurs in about 0.4 per 1000 live births and
is almost always associated with an open back in which part of the spinal cord is exposed to the
skin (open spinal dysraphia). Children with Chiari Il malformation present with symptoms during the
neonatal period because of the malformed/injured spinal cord (e.g. weakness, sensory impairment,
and abnormal bowel and bladder function) and hydrocephalus (increased amount of water on the
brain). The main MRI finding in Chiari Il malformation is a small posterior fossa with the cerebellum
embracing the brainstem and downward displacement of part of the cerebellum into the upper
spinal canal. In addition, the brainstem may also be inferiorly displaced and several other abnormal
findings may be present including hydrocephalus. Within the last few years, some highly
specialized centers introduced a surgical repair of the non-skin-covered spinal defect during
pregnancy that is before birth. This procedure is offered in several specialized centers across the
globe, and has shown to decrease the downward cerebellar displacement and, hence, decrease
the incidence and severity of a hydrocephalus after birth. In addition, this may improve the motor
function of these children.
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