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Introduction
Chiari 1 malformation is
diagnosed when the cerebellar
tonsils extend 5mm below
the opistion-basion line.
Lesser degrees of tonsillar
ectopia are often dismissed.
However, the 5 mm threshold
has never been validated as
clinically meaningful.
Objective: to examine the
correlation of the extent of
tonsillar ectopia to the
severity of the Chiari
syndrome.
Methods
Patients were grouped by
extent of tonsillar ectopia on
the mid-sagittal MRI image,
(group 1: 0-<3mm, N=97,
group 2: 3-5mm,N=148, and
group 3: >5mm, N=183).
Groups were compared with
regard to demographics,
neurological symptoms(51),
neurological signs, extent of
pain and response to HADS
and sf-36 questionnaires.
Observed differences were
analyzed using one-way
anova and Chi-square and
paired analysis performed
using Tukey’s multiple
comparison method for
means, two sample Z test for
proportions or Student t-test
where appropriate. Logistic
regression analysis related
extent of tonsil position to the
likelihood of given symptoms.

Results
Mean age, female
preponderance and trauma
history within six months of
symptom onset did not differ
between the groups. Patients
in group 1 were more
symptomatic than those in
groups 2 and 3 with regards
to a number of symptoms,
(p=0.04 – p=0.000).
Regression analysis confirmed
an inverse relationship
between the extent of tonsillar
ectopia and the odds of many
of the symptoms. No
symptom was more prevalent
in Group 3 than in Groups 1
and 2. The pain score was
greatest in group 1,
(p=0.006). Prevalence of
objective signs of myelopathy
did not differ between groups
with the exception of Hoffman
sign which was more
prevalent in group 1 ,
(p=0.034). HADS and sf-36
scores did not differ between
groups.
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Linear Regression
Analysis

A negative value of the
coefficient implies an inverse
relationship between tonsillar
ectopia and the likelihood of a
symptom. p-value <0.05
implies statistical significance.
Learning Objectives
1)recognize symptomatic
tonsillar ectopia, 2)optimize
imaging of the foramen
magnum, 3)understand Chiari
from a neurological rather
than antomical perspective.
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Figure 1:Thin sectionT1
weighted post Gadolinium
MRI image through the
plane of the foramen
magnum which shows
compression and distortion
of the brain stem, (BS), by
the cerebellar tonsils, (T),
and the vertebral arteries,
(anterior and lateral to the
brain stem),. The PICA
arteries are positioned
between the tonsil and the
brain stem. Cerebellar
tonsils did not project below
the opistion-basion line on
mid-sagittal MRI image.
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Conclusions
The extent of tonsillar ectopia
does not correlate directly
with the severity of the clinical
Chiari syndrome and should
not remain the principal
diagnostic criterion on which to
base treatment
recommendations. A
neurological paradigm based
on cervical myelopathy should
be considered.
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