
QuaŶtifiĐatioŶ of Cereďellar CrowdiŶg iŶ Type I Chiari MalforŵatioŶ 

DipaŶkar Bisǁas, Maggie S. Eppelheiŵer, Jaŵes R. HoustoŶ, AlaaddiŶ Iďrahiŵy, 

 J. Rajiǀ Bapuraj, RiĐhard Laďuda, Philip A. AlleŶ, Daǀid Friŵ, FraŶĐis Loth 

Purpose 

This studǇ ǁas foĐused oŶ a seŵi-autoŵated ŵoƌphoŵetƌiĐ aŶalǇsis of the Đeƌ-
eďelluŵ iŶ the ŵid-sagittal plaŶe as aŶ alteƌŶatiǀe to toŶsillaƌ desĐeŶt aloŶe iŶ 
the eǀaluatioŶ of Chiaƌi ŵalfoƌŵatioŶ tǇpe ϭ ;CMIͿ patieŶts. 

Methods 
MoƌphoŵetƌiĐ aŶalǇses of posteƌioƌ fossa stƌuĐtuƌes ǁeƌe peƌfoƌŵed oŶ ŵid-

sagittal MRI iŵages of ϯϳϱ iŶdiǀiduals ;feŵales, > ϭϴ Ǉeaƌs, Ϯϯϱ CMI aŶd ϭϰϬ 
healthǇ ĐoŶtƌolsͿ. TǁeŶtǇ-siǆ paƌaŵeteƌs iŶĐludiŶg liŶeaƌ, aŶgulaƌ aŶd aƌea 
ŵeasuƌeŵeŶts togetheƌ ǁith ŶoŶ-diŵeŶsioŶal ƌatios ǁeƌe ĐalĐulated. A Đustoŵ 
iŵage aŶalǇsis softǁaƌe, CeƌePƌoϮD, ǁas deǀeloped usiŶg MATLAB 
;MathWoƌks, NatiĐk, MAͿ to ŵeasuƌe those paƌaŵeteƌs seŵi-autoŵatiĐallǇ. 

Results 
EighteeŶ paƌaŵeteƌs ǁeƌe fouŶd to ďe sigŶifiĐaŶtlǇ diffeƌeŶt ďetǁeeŶ CMI aŶd 
ĐoŶtƌol suďjeĐts: 
 Sŵalleƌ posteƌioƌ ĐƌaŶial fossa ;PCFͿ aƌea iŶ CMI suďjeĐts ǁas attƌiďuted to a 

sŵalleƌ PCF aƌea aŶteƌioƌ to the ďƌaiŶsteŵ.  
 The Đeƌeďellaƌ aƌea ǁas fouŶd to ďe laƌgeƌ iŶ CMI suďjeĐts as Đoŵpaƌed to 

ĐoŶtƌols ;ϭϱ.ϭ%Ϳ. 
 This ǁas tƌue eǀeŶ ǁithout iŶĐlusioŶ of the toŶsillaƌ aƌea ďeloǁ the foƌaŵeŶ 

ŵagŶuŵ ;FMͿ ;ϴ.ϰ%Ϳ.  
 The laƌgeƌ Đeƌeďellaƌ aƌea iŶ CMI suďjeĐts ǁas due to ĐƌaŶial–Đaudal eloŶga-

tioŶ of the Đeƌeďelluŵ, pƌedoŵiŶatelǇ ďeloǁ the fastigiuŵ.  
 The ĐeƌeďƌospiŶal fluid ;CSFͿ spaĐes ďeloǁ the FM ǁeƌe sŵalleƌ iŶ CMI suď-

jeĐts as Đoŵpaƌed to ĐoŶtƌols. 

Conclusions 
Foƌ the fiƌst tiŵe, this studǇ ƋuaŶtified ŵoƌphoŵetƌiĐ ŵeasuƌes of CMI Đƌoǁd-
iŶg iŶ the ĐƌaŶiuŵ Ŷeaƌ the Đeƌeďelluŵ. These ƌesults iŶdiĐate sigŶifiĐaŶtlǇ 
gƌeateƌ ĐƌoǁdiŶg foƌ CMI suďjeĐts as Đoŵpaƌed to ĐoŶtƌols. The pƌeseŶt studǇ 
shoǁed that the ŵid-sagittal aƌea of the CMI Đeƌeďelluŵ ǁas laƌgeƌ thaŶ that 
of ĐoŶtƌols eǀeŶ ǁheŶ the eloŶgated toŶsil ďeloǁ the FM ǁas aĐĐouŶted foƌ.  
The ŵid-sagittal MRI pƌoǀides iŶsight aďout ŵoƌphologiĐal diffeƌeŶĐes iŶ CMI 
suďjeĐts Đoŵpaƌed to healthǇ ĐoŶtƌols. NeuƌosuƌgeoŶs haǀe, oǀeƌ the Ǉeaƌs, 
ŵade suƌgiĐal deĐisioŶs ďased oŶ a Ƌualitatiǀe assessŵeŶt of the ĐƌoǁdiŶg iŶ 
the CMI ďƌaiŶ. These ƌesults pƌoǀide a ƋuaŶtitatiǀe uŶdeƌstaŶdiŶg of hoǁ the 
ĐƌoǁdiŶg is alteƌed iŶ CMI. 
 


