CONQUER@ CHIARI

From Knowledge, Strength. Through Research, Hope.

Measuring Tonsillar Position Consistently is Difficult

Chiari maformation has traditionally been defined based on imaging showing the cerebellar ton-
sils 3-5mm or more below the foramen magnum (the opening at the bottom of the skull). How-
ever, there are several problems with this definition. First, research has shown that 1-3% of the
general population will show tonsillar herniation of at least 5mm on imaging, but have no symp-
toms. Second, even among symptomatic Chiari cases, the extent of the tonsillar herniation is not
strongly correlated with symptom severity. Now, a new report from the Conquer Chiari Research
Center adds a third problem to the mix; namely that measuring the tonsillar position on MRI
varies a good deal, even among experienced clinicians. For the study, 33 sets of MRIs were given
to 7 experts (neurosurgeons, neurologists, radiologists) who were asked to measure the tonsillar
position of each case using the standard McRae line methodology. The MRI set included 10 con-
trols with no herniation, 11 surgical Chiari cases, and 12 non-surgical Chiari cases. The experts
used their own choice of software and had to select their own image view from each set. While
statistically the overall correlation of those measuring was considered clinically good, there were
some striking findings in the details. For example, the average range of measurements for the
entire set was over 7mm, and the range of measured positions for 30 out of the 33 cases (90%)
was 5Smm or more, the very definition of the Chiari. In addition, 8 of the 33 cases had false nega-
tive measurements, meaning at least one person measured the tonsillar position at less than
3mm while others put it at over Smm. Similarly, there were even more false positives where an
image was classified by one person as having tonsillar position at more than 5mm but others
measured it at less than 3mm. This study highlights the challenges some people face when an
initial MRI report shows a herniation of say 4mm and they are told that is not enough to cause
symptoms. At this point they essentially become stalled in the diagnostic process. This is why the
CCRC is putting so much time and energy into morphometrics research and trying to identify
additional, quantifiable data beyond tonsillar position to help with Chiari diagnosis.
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