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Analysis of radiologic parameters of thoracolumbar kyphotic deformity in ankylosing spondylitis patients before and
after pedicle subtraction osteotomy SONG Kai, ZHANG Yong-gang, ZHENG Guo-quan, ZHANG Xue-song, MAO Ke-ya,
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[ Abstract] Objective To compare the preoperative and postoperative radiological parameters of fixed thoracolumbar
kyphotic deformity caused by ankylosing spondylitis (AS), and to explore the effect of pedicle subtraction osteotomy ( PSO)
on sagittal spine-pelvic sequence and the compensatory mechanism of the body. Methods  From January 2004 to March
2010, 38 AS patients with fixed thoracolumbar kyphotic deformity underwent posterior one or two-segment PSO. Preoperative
and postoperative radiographic parameters, such as global kyphosis ( Cobb T,-S, ), sagittal vertical axis (SVA) , pelvic inci-
dence (PI), pelvic tilt (PT), sacral slope (SS) and PSO angle were measured. Changes of preoperative and postoperative
radiographic parameters were evaluated. The factors resulting in individual difference were avoided. Correlation was deter-
mined by partial correlation analysis in these radiographic parameters. Results  Preoperative Cobb T,-S,, PI, PT, SS and
SVA were 56° £28°, 45° £9°, 38° £13°, 7° +12° and 21 c¢cm £9 cm, respectively. The postoperative were 11° +22°,
46° £9°, 21° £10°, 24° +9° and 9 ecm +5 cm, respectively. Preoperative PT and SVA had partial correlation with Cobb T, -
S, (r=0.81, P<0.01; r=0.64, P<0.01), while the postoperative coefficients were 0.58 (P <0.05) and 0.72 (P <
0.01). PSO angle had partial correlation with Cobb T,-S, and PT (r= -0.82, P<0.01; r= -0.56, P <0.05). There

was no correlation between PSO angle and SVA. Conclusion Pelvic backward rotation compensates for sagittal imbalance
caused by global kyphosis in ankylosing spondylitis patients. Pelvic backward angle and SVA depend on the degree of kypho-
sis. The compensatory mechanism of the body is to restore pelvic neutral position rather than to change SVA.
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Tab.1 Comparison of parameters before and after treatment

j FAL
ZH Group of operation X ARAL
parameters Control group

Preoperative  postoperative

Cobb T, ~S,/(°) 56 +28 11 22 -21+13 <0.01
PL/(°) 45 £9 46 £9 46 +8 >0.05
PT/(°) 38 £13 21 10 8+8 <0.01
SS/(°) 7+12 24 £9 38 +7 <0.01
SVA/mm 21 +9 9+5 -2+4 <0.01
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Tab.2 Preoperative and postoperative coefficients of partial correlation

PT SVA
Cobb T, ~S,
r P r P
AT 0.81 0.00 0.64 0.01
Preoperative
AF 0.58 0.02 0.72 0.00

Postoperative
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Tab.3 Partial correlation analysis of PSO angle and level

2 PSO angle PSO level Cobb T, ~8, SVA
parameters r P r P r P r P r P
PSO angle 1.00 - -0.46 0.08 -0.82 0.00 -0.56 0.03 -0.07 0.80
PSO level -0.46 0.08 1.00 - 0.49 0.07 0.42 0.12 0.30  0.28

CobbT, ~S;  -0.82 0.00 0.49 0.07 1.00 - 0.79 0.00 0.16  0.56
PT -0.56 0.03 0.42 0.12 0.79 0.00 1.00 - -0.21 0.44
SVA -0.07 0.80 -0.30  0.28 0.16 0.56 -0.21 0.44 1.00 -
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a: In healthy adult, C, falls on posterior superior corner of Sq b-d: AS patients gradually lose its LL and get a larger TK, Cobb Ty-S; increase. Then a backward pelvis

appears for balance, leading to increasing PT and SVA. At the same time, SS decreases, and even becames negative
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Fig.2 Schematic diagram of compensatory mechanism
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