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Purpose 

The ĐuƌƌeŶt diagŶostiĐ ĐƌiteƌioŶ foƌ Chiaƌi ŵalfoƌŵatioŶ TǇpe I ;CM-

IͿ, ďased oŶ toŶsillaƌ heƌŶiatioŶ ;THͿ, iŶĐludes a diǀeƌsitǇ of pa-
tieŶts ǁith aŵǇgdalaƌ desĐeŶt that ŵaǇ ďe Đaused ďǇ a ǀaƌietǇ of 
faĐtoƌs. IŶ ĐoŶtƌast, patieŶts pƌeseŶtiŶg ǁith aŶ oǀeƌĐƌoǁded pos-
teƌioƌ ĐƌaŶial fossa, a keǇ ĐhaƌaĐteƌistiĐ of the disease, ŵaǇ ƌeŵaiŶ 
ŵisdiagŶosed if theǇ haǀe little oƌ Ŷo TH. The oďjeĐtiǀe of the pƌe-
seŶt studǇ ǁas to use ŵaĐhiŶe-leaƌŶiŶg ĐlassifiĐatioŶ ŵethods to 
ideŶtifǇ ŵoƌphoŵetƌiĐ ŵeasuƌes that help disĐeƌŶ patieŶts ǁith 
ĐlassiĐ CM-I to iŵpƌoǀe diagŶosis aŶd tƌeatŵeŶt aŶd pƌoǀide iŶ-
sight iŶto the etiologǇ of the disease. 

Methods 

FifteeŶ ŵoƌphoŵetƌiĐ ŵeasuƌeŵeŶts of the posteƌioƌ ĐƌaŶial fossa 
ǁeƌe peƌfoƌŵed oŶ ŵidsagittal Tϭ-ǁeighted MR iŵages oďtaiŶed 
iŶ ϭϵ5 adult patieŶts diagŶosed ǁith CM. SeǀeŶ diffeƌeŶt ŵaĐhiŶe 
leaƌŶiŶg ĐlassifiĐatioŶ ŵethods ǁeƌe applied to iŵages fƌoŵ ϭϭϳ 
patieŶts ǁith ĐlassiĐ CM-I aŶd 5Ϭ ĐoŶtƌols ŵatĐhed ďǇ age aŶd seǆ 
to ideŶtifǇ the ďest Đlassifieƌs disĐƌiŵiŶatiŶg the Ϯ Đohoƌts ǁith the 
ŵiŶiŵuŵ Ŷuŵďeƌ of paƌaŵeteƌs. These Đlassifieƌs ǁeƌe theŶ test-
ed usiŶg iŶdepeŶdeŶt CM Đohoƌts ƌepƌeseŶtiŶg diffeƌeŶt eŶtities of 
the disease. 

Results 

MaĐhiŶe leaƌŶiŶg ideŶtified ĐoŵďiŶatioŶs of Ϯ aŶd ϯ ŵoƌphoŵetƌiĐ 
ŵeasuƌeŵeŶts that ǁeƌe aďle to disĐeƌŶ Ŷot oŶlǇ ĐlassiĐ CM-I ;ǁith 
ŵoƌe thaŶ 5 ŵŵ THͿ ďut also otheƌ eŶtities suĐh as ĐlassiĐ CM-I 
ǁith ŵodeƌate TH aŶd CM TǇpe ϭ.5 ;CM-ϭ.5Ϳ, ǁith high aĐĐuƌaĐǇ ;> 
ϴϳ%Ϳ aŶd iŶdepeŶdeŶt of the TH ĐƌiteƌioŶ. The distaŶĐes fƌoŵ the 
loǁeƌ aspeĐt of the Đoƌpus Đallosuŵ, poŶs, aŶd fastigiuŵ to the fo-
ƌaŵeŶ ŵagŶuŵ aŶd the ďasal aŶd WaĐkeŶheiŵ aŶgles ǁeƌe ideŶti-
fied as the ŵost ƌeleǀaŶt ŵoƌphoŵetƌiĐ tƌaits to diffeƌeŶtiate these 
patieŶts. The stƌoŶgeƌ sigŶifiĐaŶĐe ;p < Ϭ.ϬϭͿ of the ĐoƌƌelatioŶs 
ǁith the Đliǀus leŶgth, Đoŵpaƌed ǁith the supƌaoĐĐipital leŶgth, 
suggests that these 5 ƌeleǀaŶt tƌaits ǁould ďe affeĐted ŵoƌe ďǇ the 
ƌelatiǀe positioŶ of the ďasioŶ thaŶ the opisthioŶ. 

CoŶĐlusioŶs 

ToŶsillaƌ heƌŶiatioŶ as a uŶiƋue ĐƌiteƌioŶ is iŶsuffiĐieŶt foƌ ƌadio-
gƌaphiĐ diagŶosis of CM-I, ǁhiĐh ĐaŶ ďe iŵpƌoǀed ďǇ ĐoŶsideƌiŶg 
the ďasioŶ positioŶ. The positioŶ of the ďasioŶ ǁas alteƌed iŶ 
diffeƌeŶt eŶtities of CM, iŶĐludiŶg ĐlassiĐ CM-I, ĐlassiĐ CM-I ǁith 
ŵodeƌate TH, aŶd CM-ϭ.5. This suggests a pƌediĐtiǀe ŵodel ďased 
oŶ ϯ paƌaŵeteƌs, all ƌelated to the ďasioŶ loĐatioŶ, to disĐeƌŶ Đlas-
siĐ CM-I ǁith ϵϬ% aĐĐuƌaĐǇ aŶd suggest ĐoŶsideƌiŶg the aŶteƌioƌ  
alteƌatioŶs iŶ the eǀaluatioŶ of suƌgiĐal pƌoĐeduƌes aŶd outĐoŵes. 

AĐĐuraĐies of the 7 superǀised ĐlassifiĐatioŶ ŵethods usiŶg differeŶt Ŷuŵďers 
of features applied to iŶdepeŶdeŶt Đohorts of patieŶts ǁith CM-I, CM-I pa-

tieŶts ǁith ŵoderate TH, CM-ϭ.5, aŶd CM-Ϭ. 

OrdiŶatioŶ plots depiĐtiŶg the distriďutioŶ of data poiŶts used for traiŶiŶg 
;leftͿ aŶd ǀalidatioŶ ;rightͿ. The ĐlassifiĐatioŶ liŶe geŶerated ďy the support 

ǀeĐtor ŵaĐhiŶe usiŶg oŶly Ϯ features is also shoǁŶ. 


