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Correlation between posterior fossa volume and the severity of cerebellar tonsillar descent/MR imaging
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[Abstract] Objectives: To compare the posterior fossa volume among patients and magnetic resonance imag-
ing of syringomyelia with various degrees of cerebellar tonsillar descent, and to explore the potential anatomi-
cal factors of cerebellar tonsillar descent. Methods: A total of 59 patients with Chiari malformation type I
(CM 1) treated in our center from June 2003 to June 2011 was recruited. On mid—sagittal magnetic resonance
images, the degree of tonsillar descent, configuration of syrinx, clivus length, anteroposterior diameter of the
foramen magnum, supraocciput length, anteroposterior diameter of the posterior fossa, osteal posterior fossa
height and clivus gradient were measured. Morphometric analysis was conducted among patients with different
degrees of cerebellar tonsillar descent and with various patterns of syrinx configuration, respectively. Results:
There were no significant differences in the results of anteroposterior diameter of the foramen magnum,
supraocciput length, anteroposterior diameter of the posterior fossa and osteal posterior fossa height among pa-

tients with various degrees of tonsillar descent (P>0.05) and with various patterns of syrinx configuration (P>
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0.05). The clivus length in patients with grade [ tonsillar discent was significantly longer than that in pa-

tients with grade Il or Il tonsillar descent (P<0.05).

The clivus gradient in patients with grade I tonsillar

discent was significantly smaller than that in patients with grade I or Il tonsillar descent (P<0.05). The

analytic results showed that the result of clivus gradient had remarkable negative correlation with the degree

of tonsillar descent (r=-0.626, P=0.005).

comparison with those with other types of syrinx (P<0.05).

Patients with distending syrinx had a larger clivus gradient in

Conclusions: A shorter and flatter clivus can

increase the risk of aggravation of tonsillar descent and has an effect on the progression of syrinx.

[Key words] Chiari Malformation; Posterior fossa volume; Cerebellar tonsillar descent; Magnetic resonance

imaging; Syringomyelia; Morphometric analysis
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Figure 1 T2-weighted sagittal magnetic resonance image of patient(female, 16 years old) with Chiari I malformation
showing a syrinx and tonsillar decent(degree I ), Za, Clivus gradient; AB, Clivus length; BC, Anteroposterior diameter

of the foramen magnum; CD, Supraocciput length; DA, Anteroposterior diameter of the posterior fossa; BF, Osteal posteri-

or fossa height. BF=30.7mm, AB=38.1mm; BC=42.4mm; CD=38.1mm; DA=80.5mm; £ a=62.8° Figure 2 Configuration
of syrinx a Circumscribed type b Slender type ¢ Moniliform type d Distended type
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Table 1 Comparison of posterior fossa parameters

among patients with various degrees of tonsillar

decent
/N I B AT R
Degree of tonsillar descent
I I |
(n=29) (n=19) (n=11)
() 183£15  17.7424  17.822.1
(Age) (y) T T R
FHECCIE (mm) 422460 364617 3324277
Clivus length
AR FLAE (mm)
Anteroposterior diameter of ~ 34.4£4.6  36.5x4.2  37.1x2.0
the foramen magnum
BEA B I (mm) 345553 342:37  36.6:7.5
Supraocciput length
Ji 15085 9 IR A% (mm)
Anteroposterior diameter of ~74.1£5.7  79.0¢6.8  71.1£5.6
the posterior fossa
RS (mm) 331446 289:38  25.846.8
Asteal posterior fossa height
RES AR A (°) 58.557.9 529189 40447612

Clivus gradient

@ 5 1 T4 A P<0.05;@45 T R4l 4% P<0.05
Note:  Compared with the group of grade I tonsillar discent,
P<0.05; Compared with the group of grade II tonsillar discent,
P<0.05
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Table 2 The comparison of posterior fossa measurements among patients with various patterns of syrinx configuration

i 2 I 2 A
The configuration of syrinx

J FR AL 4 Bl R SRR & fik 74
Circumscribed type Slender type Moniliform type Distended type
(n=26) (n=12) (n=6) (n=15)
R HE K pE
BB (en) 39.745.3 37.4+8.3 413161 373163
ivus length
Anteroposterior diameter of the foramen 34.7+4.0 33.4+6.8 32.0+3.9 36.3+5.7
magnum
P B R B () 35.845.5 33.746.0 33.544.4 37.1£7.0
Supraocciput length
Ji 585 9 IR A% (mm)
Anteroposterior diameter of the posterior 76.2+7.0 71.0+£10.7 73.316.5 74.5+£13.4
fossa
.
RS E AR mm) 31.8+4.8 30.2+8.2 28.6+3.0 29.0+6.8
Asteal posterior fossa height
HBEAC) 55.329.5 55.3¢12.1 56.7+11.4 46.6£9.2727

Clivus gradient

H D5 /R RA L P<0.05;Q5 41K B4 H i P<0.05 ;35 &5k B 4 L P<0.05

Note:  (DCompared with the group of circumscribed syrinx P<0.05;

Compared with the group of moniliform syrinx P<0.05
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