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Effect of morphological changes in the sagittal plane of vertebrae and discs on degenerative kyphodeformity

HE Shou-yu ,LI Hai-dong ,MIN Ji-kang ,LUO Sheng-chang,DAI Ji-lin (Spine Surgery ,the First Affiliated Hospital of Huzhou
Teachers College ,Huzhou 313000, Zhejiang , China)

ABSTRACT Objective To explore the effects of morphological changes such as vertebral wedge deformation and disc de-
generation (collapse) on adult thoracolumbar/lumbar degenerative kyphosis (TL/LDK) deformity. Methods A retrospective
analysis of 32 patients with spinal TL/LDK deformity admitted from August 2015 to December 2020, including 8 males and 24
females ,aged 48 to 75 (60.3£12.4) years old. On the long-cassette standing upright lateral radiographs , the coronal Cobb an-
gle ,sagittal thoracic lumbar/lumbar kyphosis angle (KA ) of spine were measured ,and the height and wedge parameters of apex
vertebral (AV) and two vertebrae (AV-1,AV-2,AV+1,AV+2) above and below AV and the intervertebrae and the interverte-
bral disc(AV-1D,AV-2D,AV+1D,AV+2D) were evaluated,involving anterior vertebral body height (AVH ) , posterior verte-
bral body height(PVH) ,vertebral wedge angle (VWA ) ,ratio of vertebral wedging(RVW) , anterior disc height (ADH ) , posterior
disc height(PDH) , disc wedge angle (DWA ) , ratio of disc wedging(RDW ) ,and DWA/KA. Results The average angle of kypho-
siswas (44.2+19.1)°. A significant decrease in anterior height of vertebral was observed compared to the posterior height of ver-
tebral (P<0.005). There was no significant difference in anterior and posterior height of discs. The vertebral wedging ratio/contri-
bution ratio: AV-2 (14.98+10.95)%/(14.21+8.08)% ,AV-1 (21.08+12.39)%/(18.09+7.38)% ,AV (26.94+11.94)% /
(25.52+8.64)% ,AV+1(24.19+8.42)%/(20.82+8.69) % ,AV+2 (20.56+7.80) %/ (15.60+9.71)% ,total contribution (94.23+
22.25)% ,the disc wedging ratio/contribution ratio; AV-2D (2.88+2.57)%/(5.27+4.11)% ,AV-1D (1.98+1.41)%/(2.29+
2.16)% ,AV+1D (-5.54%3.75)%/(-0.57+0.46)% ,AV+2D (-8.27+4.62)%/(-1.22+1.11)% ,total contribution (5.77+
4.79)%. And the contribution rate of AV was significantly higher than that of adjacent vertebral (P<0.05). Conclusion The
vertebral body and intervertebral disc shape both have influence on thoracolumbar kyphosis. However,the contribution of ver-
tebral morphometry to the angle of TL/LDK deformity is relatively more important than the disc. The contribution of the wedge
change of the AV to the TL/LDK deformity is particularly significant.
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Tab.1 Comparison of anterior and posterior height of disc and vertebral in 32 patients with TL/LDK (x+s)

HL7 :mm
i H AV-=2 AV-1 AV AV+1 AV+2 AV-2D AV-1D AV+1D AV+2D
T2 = 17.77£2.49  16.92+2.65 16.47+2.68 17.31+3.25 17.45+2.66 4.06+1.37 4.73+1.52 5.25+1.31 5.69+1.43
Ja G 21.12+3.46  21.64+2.86 22.68+2.72 22.76+3.22  22.16+£3.79 4.67+1.82 5.07+1.57 5.21+1.09 5.49+1.60
L8 5.105 5.934 8.056 10.64 8.152 1.113 0.870 0.163 0.625
P1a 0.000 0.000 0.000 0.000 0.000 0.285 0.399 0.872 0.542

1 TL/LDK 7B A8 P g A/ ME 5 " W T . AV SR TRHE LAV -1, AV=2 AV+1 AV+2 433 R TiHE - F 4% 2 P HEMR ,AV=1D  AV-2D AV+ID .

AV+2D J3 530 Tk bR 4% 2 Mk, T
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Tab.2 Wedge angle,wedging ratio and contribution ratio of disc and vertebral in 32 patients with TL/LDK (x+s)

TH HEMA T B e i) 55 B

AV-2 AV-1 AV AV+l1 AV+2 AV-2D AV-1D AV+1D AV+2D
WAL ffy /0 5.96+2.39 8.42+4.37  10.95+3.18 8.53+1.99 6.92+3.75 2.70+3.81 1.54+£227  -0.26x1.92 0.57+3.37
BEAS 2R /P 14.98+10.95 21.08+£12.39 26.94+11.94 24.19+8.42  20.56+7.80 2.88+2.57 1.98+1.41  -5.54+3.75  -8.27+4.62
BT HkZ/ % 14.21+8.08  18.09+£7.38  25.52+8.64  20.82+8.69  15.60+9.71 5.27+4.11 229+2.16  -0.57+0.46  -1.22+1.11
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i, F=5.886,P=0.001
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