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In 1883, Clealand described the morbid findings in a full-term infant with spina
bifida, craniolacunia, an elongated brainstem and herniated fourth ventricle
through the foramen magnum. In 1891, Chiari reported the anomalies in the
pontobulbocerebellar area and classified them into three types. An infant with
fourth ventricular and cerebellar herniation was reported by Arnold in 1894. In
1896, Chiari added a fourth type of malformation to the three types of
malformations he had previously described-the Chiari Il or Arnold-Chiari malforma-
tion which is the most common of the four types!4.

The Chiari 1l malformation is characterized by the caudal elongation of the
cerebellum and brainstem through an enlarged foramen magnum. There may also
be accompanying midbrain, forebrain, and cranial bony deformities, as well as
marked hydrocephalus. It must be differentiated from other types of hydrocepha-
lus preoperatively, since the surgical management of the Chiari || malformation
may differ from other types of hydrocephalus. The surgical management of the
Chiari Il malformation consists of cervicomedullary decompression in addition to
ventricular shunting.

Several reports about the cranial computed tomography (CT) findings of this
malformation have appeared in the literature. With the use of magnetic resonance
imaging (MRI), some new features of the malformation, such as increased
mamillopontine distance, have been reported?.

In this article, we analyzed the CT findings in 28 patients with Chiari |l
malformation in the light of CT and the recently defined MRI characteristics.

Material and Methods

Twenty-eight patients with Chiari || malformation were evaluated. There were 15
males (63.6%), and 13 females (46.4%). The youngest of the patients was
ten-days-old, and the oldest was 44-years-old, with the mean age being 7.8 years.
The age distribution of the patients was as follows: 12 (42.9%) were less than
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Craniolacunia (Luckenschadel). Craniolacunia or lacunar skull, which is caused by
calvarial mesodermal dysplasia, is seen as thinnings, pits, or fenestra predomi-
nantly involving the inner aspects of the frontal, parietal, or membranous occipital
bonesb.7. The lacunae mostly disappear after six months of age!-6.7. We found
that craniolacunia was present in 18 (64.3%) of our cases, with seven of them
being more than one-year-old (up to 18-years-old). '

Asymmetry of the cranial bones: We found that the cranial bones were
asymmetric in 16 (57.1%) of our patients. Asymmetric lateral ventricular dilatation
was noted in all these 16 patients, and 13 of them also had craniolacunia.
Asymmetry of the cranial bones due to asymmetric lateral ventricular dilatation
has been previously reported8. We believe that the asymmetry of the cranial
bones in patients with Chiari || malformation is due to asymmetric lateral
ventricular dilatation, with craniolacunia being a contributing factor.

Rhombencephalon

Fourth ventricular size: Elongation and sagittal flattening of the fourth ventricle is
the hallmark of the Chiari Il malformation2-4.7-10_ Naidich et al'© have reported that
the fourth ventricle was not seen in 70%, and was narrow in 25% of their cases.
We found that the fourth ventricle was not seen in three of our cases (10.7%), and
was small in 22 (78.6%). The fourth ventricle was of normal size in the remaining
three cases. We were able to identify a small fourth ventricle in more cases than
Naidich et al'0, maybe because a high resolution scanner was used on all of our
patients which might cause reduced posterior fossa artefacts.

Fourth ventricular position: In the Chiari |l malformation, along with the caudal
displacement of the brainstem, the fourth ventricle may also be low in position4,
According to Zimmerman et alll, failure to demonstrate a fourth ventricle at or
above the upper third level of the petrous pyramids indicates pathologic
displacement. Elgammal et al2 have reported that the fourth ventricle was
stretched and low in position in 75% of their cases. The fourth ventricle was low
in position in 15 of our 25 cases, in whom we managed to identify a small or
normal sized fourth ventricle (Fig. 2). The caudal displacement of the fourth
ventricle is better evaluated with sagittal MR sections2.7, The fourth ventricular
size and position can also be assessed by intraoperative ultrasound, and the
surgical approach is tailored to the specific abnormality for improving the safety of
the procedurel2, Three major types of fourth ventricular malformation have been
identified in preoperative MRI and intraoperative ultrasound studies’.12,

Cerebellar enveloping: Since the posterior fossa is small, the anterior parts of the
cerebellar hemispheres migrate into the prepontine cistern causing envelopment
of the brainstem’.13, Naidich et al'3, and Wolpert et al’ reported that the
cerebellar enveloping of the brainstem was present_in 75% of their cases’.
Cerebellar enveloping was identified in 22 (78.6%) of our patients (Fig. 3).
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Surgery

Respiratory or swallowing dysfunction associated with poor feeding and failure to
thrive is considered an indication for surgery in an infant12. |n the older child,
progressive spasticity and upper extremity weakness are the most common
indications for surgery12. The treatment of hydrocephalus in Chiari Il malformation
requires decompressive approaches in the suboccipital and cervical areas in
addition to ventricular shunting!8. Surgery has been designed to decompress the
fourth ventricle and spinal cord promoting relief of pressure symptoms resulting
from either internal expansion, or dorsal compression of the medulla and the
cervical cord!2. It is important to make a differential diagnosis between the Chiari
Il malformation and other types of hydrocephalus preoperatively. Although
malformations have rich computed tomographic findings, none of them are
pathognomonic for Chiari 16.10.13_ Each may be seen infrequently in other patients
with other conditions. But the presence of several of these anomalies together,
helps to identify the patients with Chiari |l malformation, thus differentiating them
from other hydrocephalus cases (non-Chiari hydrocephalus)6.10.13,

Summary

In this study cranial computed tomographic (CT) features of 28 cases with Chiari Il
malformation are presented. 26 of these cases had hydrocephalus (92.9%) and
the fourth ventricle was either absent or small in 25 (89.3%) of the cases. Caudal
displacement of the fourth ventricle was noted in 15 (53.6%) of the cases, and
craniolacunia was present in 18 (64.3%) of the cases with seven of them being
more than one-year-old (up to 18-years-old).

We found CT to be a safe, non-invasive and effective method of elucidating the
types of abnormalities associated with this disorder. Preoperative computed
tomographic evaluation of patients with Chiari Il malformation helps to differentia-
tic it from other types of hydrocephalus, thus yielding a change in the operative
approach.
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