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[Abstract] Objectives: To investigate the evolution of the disc and vertebral wedging under unilateral tether-
ing in porcine scoliosis model and its significance. Methods: Seven female pigs underwent posterior asymetric
tethering surgery. All pigs underwent serial postero—anterior X-ray films at 4-week intervals to document pro-
gression of the deformity. The disc and vertebral wedging in the curve was measured by Cobb’s method. The
wedging angle of 5 vertebrae and 4 discs which included apex and 2 ending vertebrae as well as discs be-
tween these vertebrae were analyzed. The wedging angle of every disc and vertebra in whole major curve was
measured, and the proportion to the Cobb angle was calculated (wedging percentage) respectively. Results:
The wedging angle of the vertebra in the apical area increased over time. The wedging angle of the apical
vertebra and disc was found larger than that of the adjacent vertebrae. Immediately after operation, the wedg-
ing of intervertebral discs contributed to the scoliosis completely. However, the contribution of the vertebral
wedging to the scoliosis increased over time. The wedging of the vertebra contributed largely (71.5%) to the
scoliosis at 8 weeks postoperatively. Conclusions: The relative contributions of vertebral and disc wedging to
the Cobb angle vary over time under asymmetric tethering. To obtain a reliable scoliosis animal model, ade-
quate tethering period is required to get prominent vertebral wedging.
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Figure 1 Measurement of vertebral body and disc wedging[The angle between the inferior end plate of the upper verte-
bra and superior end plate of the lower vertebra(line a-b, c¢—d, e—f) was measured to calculate the intervertebral disc
wedging angle. The vertebral wedging angle was measured with angle formed by two lines(line b—c, d—e) connecting up-
per endplate and lower endplate of vertebra]  Figure 2 Measurement of the vertebral and disc wedging angle in differ-
ent stages in the porcine scoliosis model. a means vertebral wedging angle and B for disc wedging angle a Immediately
postoperatively, the Cobb angle for the curve measured 32°, and the disc wedging angle contributed mainly to the Cobb
angle (97.1%) b 8-week postoperatively, the Cobb angle for the curve measured 70°, and the vertebral wedging angle
contributed mainly to the Cobb angle(74.1%)
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Table 1 Mean apical vertebral and intervertebral disc wedging angle of the pigs during different stages postoperatively

ESERIE] AR 414 A5 8 JH
Immediately postoperatively 4w postoperatively 8w postoperatively
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Vertebrae Disc Vertebrae Disc Vertebrae Disc
2U 0.2+0.2 2.5+1.0% 2.2+1.2 2.2+0.9 29423 1.320.8%
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7 D5 ] Bt B A5 £y H B P<0.05 (QU=THAE 1= 2 4S99 Be, TU=TUME |- 1 45 B 2L=T00HE T 2 /S99 Bt IL=T0ME T 1 /S99 Bty 4%
™ T A A e T 5 DU LA 2 ) 48 L — 7 A A% S TOUMEE | P00 55 2% TOUME L 4% 4 BOME (A RITAR: (8] 3 2728 1 )

Note: (DCopared with vertebrae of same segment, P<0.05(2U=2nd upper body or disc, 1U=1st upper body or disc, 2L=2nd lower
or disc, 1L=lIst lower body or disc; *When the apex of the curve was a disc, the vertebra above this disc was defined as the

apex. Then, the apical disc and adjacent discs and vertebrae in the curve was measured)
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Table 2 Different periods of disc and vertebral wedge angle and the principal bending Cobb ratio

Cobbffi (°)

Cobb angle
B £ (°)
Vertebral wedging angle
e i) 48 48 A ()
Disc wedging angle

PR BLAE £ i Cobb f HL A (%)
The proportion of the vertebral wedging angle to the Cobb angle

HE ] 4248 A1 i Cobb i1 LU (%)

The proportion of the disc wedging angle to the Cobb angle

A5 2] AR 48 ARJE 8 M
Immediately postoperatively 4w postoperatively 8w postoperatively
34.5£39 47.8+12.97 59.3x19.672
1.1x0.9 24.3+9.20 43.3£16.61
33.4+3.0 23.424.37 16.0+3.9%2
3.2£2.2 49.6+8.37 71.5+7.402
96.8+2.2 50.4+8.37 28.5+7.41

H D5 ARG RIZI L E P<0.05, @5 AR5 4 J8 1 £:P<0.05

Note: Compared with immediately postoperatively, P<0.05, Compared with 4 weeks postoperatively, P<0.05
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