CONQUER@ CHIARI CONQUERQ CHIARI'

From Knowledge, Strength. Through Research, Hope.
RESEARCH CENTER

A morphometric assessment of type | Chiari malformation above the
McRae line: A retrospective case-control study in 302 adult female subjects

James R. Houston, Maggie S. Eppelheimer, Soroush Heidari Pahlavian,Dipankar Biswas, Aintzane Urbizu, Bryn A. Martin, Jayapalli
Rajiv Bapuraj, Mark Luciano, Philip A. Allen, Francis Loth

Purpose

Traditional radiographic identification of CMI relies on the meas-
urement of the cerebellar tonsils in relation to the foramen mag-
num with or without associated abnormalities of the neuraxis. The
primary goal of this retrospective study was to comprehensively as-
sess morphometric parameters above the McRea line in a group of
female CMI patients and normal controls.

Methods

Twenty-nine morphological measurements were taken on 302 mid-
sagittal MR images of adult female CMI patients (n = 162) and
healthy controls (n = 140). All MR images were volun-tarily provid-
ed by CMI subjects through the Chiari 1000 and control participant
images were obtained through the Human Connectome Project
and a local hospital system. Custom software was developed to
maximize speed, accuracy and repeatability.

Results

The foremost discovery from the analysis was the reduced heights
of structures in the posterior fossa of this group of adult female
CMI patients in relation to the McRae line compared to healthy
controls. Fastigium height, pons height, corpus callosum height,
clivus length, and PCF height were all reduced in CMI patients com-
pared to controls with effect size measures indicating moderate
and large effects for each measure. CMI patients also demonstrat-
ed wider basal and Boogard angles, which combined provide evi-
dence for the horizontal angulation of the clivus as a reliable mor-
phological characteristic of CMI. The third cluster of reliable group
differences centered around the odontoid process, which suggest-
ed a substantial extension of the odontoid process into the spinal
canal. In all, 14 different measures were found to be different.

Conclusions

Mid-sagittal morphometric comparisons of more than 300 MR im-
ages of adult female CMI patients and control participants yielded
a multitude of reliable group differences between morphological
structures above the McRae line. These findings clustered into
three categories; the lowering of PCF structures in relation to the
FM, the sharper angulation of the clivus in relation to the odontoid
process, and the retroflection of the odontoid process. Due to the
large sample size and sample control utilized in the current study,
these results have strong implications for morphological character-
istics of CMI that have previously been viewed as contentious.




