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[Abstract] Objectives: To assess the sagittal taper ratio of cervical spinal canal in adolescents with Chiari
malformation type I (CM I') with syringomyelia as comparing to age— and gender-matched controls. Methods:
From October 2007 to October 2013, 61 adolescents(28 males and 33 females) with thoracic scoliosis and CM
I with syringomyelia, whose average age was 13.7+2.1 (10-18) years and average Cobb angle was 51.5°%
16.5°(42°-78°) and 75 adolescents(35 males and 40 females) with idiopathic thoracic scoliosis(AIS), whose av-
erage age was 14.8+1.8 (11-18) years and average Cobb angle was 47.4°+15.3°(40°-69°) in our department
were recruited respectively. 60 normal adolescents (28 males and 32 females) were recruited as the control
group, whose average age was 15.6+2.6(11-18) years. No significant differences of the age and gender were
observed among the three groups (P>0.05). The Cobb angle did not differ significantly between CM I group
and AIS group (P>0.05). Anteroposterior diameter of the spinal canal was measured at each cervical level on
midsagittal T2-weighted MR images, and a linear trend line was fit by least-square regression to calculate
the taper ratio. With the ANOVA test, taper ratios were compared among the three groups and further evalu-
ated with respect to age (<14 years and >14 years) and gender. Results: Taper ratio averaged (-0.58)%
0.42mm/level[(—1.38)-0.98mm/level] in the adolescents with CM I, —(0.28)+0.15mm/level[(-0.02)—(~0.70)mm/lev-
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el] in the patients with AIS, and (-0.29)£0.28mm/level[(-0.79)-0.33mm/level| in the normal adolescents. Taper

ratio of CM I group was significantly steeper than that of the AIS group(P<0.05) and normal group(P<0.05).

However, taper ratios did not differ significantly between AIS group and normal group(P>0.05). No significant

difference in taper ratio was noted between males and females, or between younger (<14 years) and older

subjects (>14 years)(P>0.05). Conclusions:

Adolescents with CM I and syringomyelia have more severely

tapered cervical spinal canals than AIS and normal adolescents, suggesting that patients with CMI may have

abnormal development of the cervical spinal canal.
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The red line was the

anteroposterior diameter of the spinal canal which was measured on T2-weighted MR images for each cervical level at

the midpoint of the vertebral body,along a line perpendicular to the spinal axis extending from the anterior to the

posterior edge of the subarachnoid space Figure 2 Plot of diameters of the cervical spinal canal for the patient with

CM I with syringomyelia in Figure 1 and the fitting of a trend line. The slope was —0.687mm/level
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Figure 3 The average anteroposterior diameters of

cervical spinal canal for the 3 groups

F1 3EAARMKIEETRHTEHEENERZE (mm)
Table 1 The average anteroposterior diameters of

cervical spinal canal for the 3 groups

ik CM I #4 AIS#H 1EH X
Cervical CM I group AIS group Normal group
C1 18.8+2.39 13.85+1.147 13.98+1.48%
Cc2 16.31£2.33 14.01x1.06" 14.15+0.85%
C3 13.40+1.96 11.75+1.00% 11.78+0.85%
c4 13.10+0.84 11.65£1.007  11.71+0.847
C5 13.59+2.01 12.14+0.977 12.09£1.17%
Cc6 13.76+2.10 12.35+0.727 12.22+1.36%
Cc7 13.94+2.20 12.27+0.97% 12.46+1.18%

#.5 CM 1 4 5z P<0.05

Note: (DCompared with CM I group, P<0.05

FETEARIS A S S A R RS it 2 5% (P>0.05),
HEBES L HEIS TSI =ES (P>0.05);A1S
0L 0T R 2 UM RS O R TED R R A 1 A )
SH MRS TTG #2257 (P>0.05,% 2),
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R2 AREFEHR MEANOTHEERREEE (mm)
Table 2 The comparison of taper ratio between age

and gender subgroup

CM I 41 AISHL E % IR 41
CM I group AIS group Normal group

i

Age
<14 % -0.57+0.44 -0.30+0.16 -0.21£0.19
<14 years (n=36) (n=30) (n=23)
>14 % -0.60+0.32 -0.27£0.21 -0.31+£0.24
>14 years (n=25) (n=45) (n=37)

e

Gender
5 -0.59+0.41 -0.23+0.11 —-0.29+0.25
Male (n=28) (n=35) (n=28)
& -0.57+0.35 -0.29+0.16 -0.29+0.28
Female (n=33) (n=40) (n=32)
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