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Comparison of sagittal compensatory mechanism between degenerative and post—traumatic Kyphosis in
thoracolumbar spine//ZHOU Hengcai, ZHU Feng, QIU Yong, et al/Chinese Journal of Spine and
Spinal Cord, 2015, 25(5): 427-432

[Abstract]  Objectives: To compare the sagittal compensatory mode between degenerative thoracolumbar
kyphosis(DTK) and post—traumatic thoracolumbar kyphosis(PTK). Methods: Retrospective analysis was conduct-
ed on 60 patients with thoracolumbar kyphosis treated in our hospital from June 2010 to February 2015 (32
DTK and 28 PTK). For comparison, 30 asymptomatic volunteers were included as control group. The average
age of DTK, PTK and control group was 56.0+7.3, 39.0£8.5, 45.5£5.5 years old, respectively. Standing long
cassette posteroanterior and lateral X-ray films were taken for each patient. Kyphosis angle (KA), thoracic
kyphosis(TK), lumbar lordosis(LL), pelvic incidence(PI), pelvic tilt(PT), sacral slope(SS) and sagittal vertical
axis (SVA) were measured. Differences in these spino—pelvic parameters were compared among the three
groups. Results: (1)The TK of DTK group and control group was significantly higher than that of PTK group
(26.5°£5.8°, 26.0°+6.3° and 23.3°+7.8°, respectively)(P<0.05), but no difference was found between DTK group
and control group(P>0.05). (2)The LL and SS were significantly lower in DTK group(23.1°+12.4°, 20.4°+7.7°)
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than those in PTK group(43.4°£7.8°, 30.4°+6.6°) and control group(42.1°+8.5°, 31.1°£5.5°)(P<0.001). But there

were no significant differences between PTK group and control group (P>0.05).

Additionally, DTK group had

higher SVA and PT(62.7+17.5mm, 26.1°+11.9°) than PTK group(16.7+7.1mm, 16.7°+8.6°) and control group

(15.8+7.4mm,  15.4°+6.6°)(P<0.001),

but the values of SVA and PT were similar in PTK group and control

group(P>0.05). (3)There was no significant difference in KA between DTK group and PTK group(46.7°+12.8°

vs 46.0°+13.8°);

no significant difference was found in Pl among the three groups (45.5°+9.7°,

46.1°+8.8°,

45.1°£8.8°, P>0.05). Conclusions: Patients with DTK tend to present sagittal decompensation with decreased

LL, retroversion of the pelvis and anterior—shifted SVA. However, regional kyphosis and decreased TK are the

common sagittal profile in PTK patients with balanced spino-pelvic alignment.

[Key words] Thoracolumbar kyphosis; Degenerative kyphosis; Post—traumatic fracture; Sagittal compensation;

Spino—pelvic parameter
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Table 1 Demographic data of DTK group, PTK group

and control group

DTK#L PTK4H X HE 2
DTK group PTK group Control group

15145
NO. of cases 32 28 30
HEA (B i%) 12120 16/12 14/16
Gender
TR 56.0+7.3 39.0+8.5 45555

ge
S i TOURE 7 8 (A4
Site of apex

T11 7 7

T12 13 9

L1 9 8

12 3 2
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Figure 1 Variables of spino—pelvic

parameters a TK(angle between the superior end plate of T4 and the inferior end plate of T12), LL(angle between the
superior end plate of L1 and S1) and SVA(distance between a vertical line through the middle of the C7 vertebral body
and the anterior superior corner of the sacrum) b PI (angle between the perpendicular to the upper plate of SI in its
middle and the line joining this point to the bi—coxo—femoral axis), PT (angle between the vertical and the line joining
the middle of the upper plate of SI to the bi-coxo—femoral axis) and SS (angle between the horizontal and the upper
plate of S1) ¢ KA (angle between the superior end plate of the vertebral body above the fracture body and the inferior
end plate of the vertebral body below the fracture body) in PTK patients d KA (angle between the superior endplate of
the upper and the inferior endplate of the lower kyphosis vertebra) in DTK patients
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#*2 DIKA.PTK ARNMBAARMSGHEH-BESH (x£s)
Table 2 Comparison of spino—pelvic parameters among DTK group, PTK group and control group
TK(°) LL(°) SVA (mm) PI(°) PT(®) SS(°) KA(®)

DIKEL(n=32) 9655587 231212472 627217.5™ 45.5:9.7 26.1£11.972 20447792 46.7+12.8

group
Pg%(” (n=28) 533,782 43.4+7.8 16.7+7.1 46.1+8.8 16.7+8.6 30.4+6.6 46.0+13.8

group
K IRAL (n=30) 26.0+6.3 42,1185 15.8+7.4 45.18.8 15.446.6 31.125.5 -

Control group
1::(D5 PTK 41 4 P<0.05; 5% 41 HL 58 P<0.05
Note: (DCompared with PTK group, P<0.05; @Compared with control group, P<0.05

Pi=daf
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DY b JORTE TK WNFE AR Sy ot (R 3RS D ¢ 48 S TR IR H T LN

Figure 2 A 66-year—old female with degenerative kyphosis in her thoracolumbar spine a No scoliosis in the coronal
plane b Sagittal decompensation in the sagittal plane with decreased LL, anterior—shifted SVA ¢ Retroversion of the
pelvis  Figure 3 A 63-year—old male with post—traumatic kyphosis in his thoracolumbar spine a No scoliosis in the

coronal plane b Balanced spino-pelvic alignment only with regional kyphosis and decreased TK ¢ Pelvic parameters are

at normal levels
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