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Morphometric analysis of posterior fossa in adult Chiari malformation type I and its correlation with
syringomyelia and the extent of cerebellar tonsillar displacement/LI Yang, YUAN Xinxin, SUN
Weixiang, et al//Chinese Journal of Spine and Spinal Cord, 2016, 26(8): 709-714

[Abstract] Objectives: To determine the characteristics of the posterior fossa linear volume in adult patients
with Chiari malformation type I (CM 1) and its association with the extent of cerebellar tonsillar displacement
and syringomyelia. Methods: A retrospective radiographic study was performed on adult patients with CM [
who were treated in our hospital between June 2010 and June 2014. The inclusion criteria were as followings:
(1)age more than 30 years old; (2)the diagnosis of CM I in each patient was confirmed by a combined head
and cervical spine MRI;  (3)patients with skull fracture or other diseases which can lead to secondary CM |
were excluded. Age—matched healthy adults were recruited as control group. The length of clivus, the antero-
posterior diameter of foramen magnum, the length of supraocciput, the anteroposterior diameter of posterior fos-
sa, the posterior fossa height and the clivus angle were measured on the mid-sagittal MRI images to compare
the posterior fossa volme between adults CM I patients and controls. Then a further analysis was performed
to determine the association between the posterior fossa volum in adult CM [ patients and the severity of
cerebellar tonsillar displacement as well as the syringomyelia. Results: 37 CM [ patients (18 males and 19

females) with a mean age of 38.5+5.5 (31-56) vyears old were recruited in this study. 41 healthy adults(19
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males and 22 females) were recruited as the control group with a mean age of 36.4£6.3 (33-58) years old.

The length of clivus, the length of supraocciput, the anteroposterior diameter of posterior fossa, the posterior

fossa height and the clivus angle of CM I patients were 35.9+4.2mm, 38.2+5.8mm, 77.4+6.1mm, 28.2+3.9mm

and 47.4°£6.4° respectively, which differed significantly with the indexes in the control group (43.92+2.9mm,
43.5+£5.6mm, 82.5+4.5mm, 35.4+3.4mm and 58.6°%5.7°, P<0.05). The clivus angle was significantly smaller in
CM [ patients with syingomyelia than that in those without syingomyelia(45.8°+7.6° vs. 49.7°£5.1°, P<0.05).

The length and angle of clivus were significantly smaller in CM I patients with II grade tonsillar descent
(31.4£3.6mm and 42.3°+5.4°) than those in grade I patients(36.2+3.8mm and 48.1°£5.2°, P<0.05). Conclu-

sions: The bony component of posterior fossa decreases in adult CM I patients, but it is not correlated to the

presence of syringomyelia or the severity of cerebellar tonsillar denscent. Maldevelopment of clivus is correlat-

ed to the presence of syringomyelia and the severity of cerebellar tonsillar denscent in CM I patients.

[Key words] Adult Chiari malformation type I ; Posterior fossa volume; Morphometric analysis; Syringomyelia
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Figure 1 Schematic diagram about the measurement of bony landmarks in
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posterior fossa on mid—sagittal MRI images [A: vertex of dorsum sellae; B:
the front of foramen magnum; C: posterior border of foramen magnum; D:
internal occipital protuberance; AB: length of the clivus; BC: the anteropos-
terior diameter of the foramen magnum; CD: the length of supraocciput; DA:
the anteroposterior diameter of posterior fossa; BE: the height of posterior

fossa; a: The clivus angle(the acute angle of AB and BC)]|
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Table 1 Linear distances between bony landmarks in

posterior fossa between adult CM I patients and controls

M CM T 41 X HEZH
Adult CM [ (n=37) Control (n=41)

A ()

Age(y) 38.5+5.5 36.4+6.3

R B (AB)(mm) o

Length of the clivus 35.9+4.2 43.3x2.91

Bl KALEE A (BC) (mm) 33.245.1 34,8423
Foramen magnum o= -OEZ.

B LA (CD) (mm) 382458 43.525.60
Length of supraocciput e DE.

FRERREAD @) o G sasst
Posterior fossa diameter S D

)ﬁﬁﬁﬁ%ﬁé(BE)(mm) o

Posterior fossa height 28.2+3.9 35.4+3.4

BLELEL (o)) 474264 58.6+5.77

The clivus angle

D5 A CM T 41 164 P<0.05
Note: (DCompared with adult CM I groups, P<0.05
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Table 2 Linear distances between bony landmarks in posterior fossa between adult CM I patients and gender—

matched controls

W Male LVt Female
A CM T 4 A B 24 A CM T 4 o 1 41
Adult CM | Control Adult CM | Control
£ < R . .
et g ) 353847 43.5+347 36.1£3.8 42.322.0"
M%;ijrﬁﬁﬁiggfu)émm) 33.242.9 3534230 33.145.9 344123
TR e 39.2:6.8 44.756.0" 37.125.2 4223557
Ji 1 5% SR A% (AD ) (mm) o o
B PGE S RE (AD) (mm 79.146.9 83.9+4.6 76.6+8.0 81.3+4.20
J5 MU A2 (BE) (mim) 282433 35.9+3.77 283436 34.9:3.07
sterior fossa heig
A 45,1553 59.724.6" 48.9+7.4 57.6£6.4"
S FEER A CM T 4 4 P<0.05
Note: Compared with Adult CM I groups, P<0.05
3 BRACMI /A EEHTHEESEEREERE F4 AARMETUREECMI EEE&FHEREE

HIZ M EE ES
Table 3 Linear distances between bony landmarks
in posterior fossa between adult CM I patients with

and without syringomyelia

£ i 4
CM I 41(n=23)  HsicM 14l
CM 1 with CM I (n=14)
syringomyelia
FHE K (AB)(mm)
Length of the clivus 35.3+4.2 36.5£3.6
*)B‘%Lj(?Lfﬁﬁé(BC)(mm) 33.444.0 30 843.7
Foramen magnum o $0=9.
PE LR BL(CD) (mm) 37448 40.145.3
Length of supraocciput e =D
J& 15U R AR (AD) (mm) 76.9+7.0 79.455.7
Posterior fossa diameter e =
J&i 5% 5 72 (BE ) (mm)
Posterior fossa height 27.9+3.3 28.7+3.7
B S (o)) 45.8+7.6 49.7+5.17

The clivus angle

DS 20 CM T 41164 P<0.05
Note: Compared with CM I with syringomyelia groups, P<0.05
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Table 4 Linear distances between bony landmarks

in posterior fossa between adult CM I patients with

different extents of tonsillar displacement

I I 11953
(n=19) (n=13) (n=5)
I degree degree Il degree
R E (AB) (mm) ®
Length of the clivus 36.2+3.8  31.4+3.6" 34.7£5.7
BT RALBIEE (BOmm) 339,59 336402 323417
Foramen magnum T T e
LRI (CD) ) 453,56 375636 345457
Length of supraocciput
SRR IREE (AD)(om) 76 9.7 771460 75.8+6.9
Posterior fossa diameter T T T
O EAE (BR)) 55 3,35 280432 28.6£49
Posterior fossa height e e T
BIEMEA(OC) 431450 4232540 5172125

The clivus angle

D5 1B Bk T 4142 P<0.05
Note: Compared with tonsillar descent of 1 degree group, P<0.05
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22

B2 OR[E R BRI MR ) a 55,35 %, 1% CM [ ,AB=41mm,BC=36.5mm,CD=40mm,DA=79.5mm, BE=
28.5mm,a=46.8° b £ .38 %, [ F CM | ,AB=36.1mm,BC=30.6mm,CD=39.2mm,DA=72.5mm, BE=30.6mm,«a=43.1° ¢ %,
32 %, CM | ,AB=46.8mm,BC=33mm, CD=42.4mm,DA=80.9mm, BE=37.6mm, a=53.2°

Figure 2 Adult CM I patients with different extent of cerebellar tonsillar displacement a A 35-year—old male adult
CM I patient with tonsillar desent of Degree I, AB=41mm, BC=36.5mm, CD=40mm, DA=79.5mm, BE=28.5mm, a=46.8°
b A 38-year—old male adult CM I patient with tonsillar desent of Degree II, AB=36.1mm, BC=30.6mm, CD=39.2mm,
DA=72.5mm, BE=30.6mm, a=43.1° ¢ A 32-year—old female adult CM I patient with tonsillar desent of Degree IlI, AB=
46.8mm, BC=33mm, CD=42.4mm, DA=80.9mm, BE=37.6mm, a=53.2°
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