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Correlation between spinopelvic sagittal parameters and adjacent segment disease after lumbar fusion

YUAN Jia-bin, WANG Chao, YANG Chang-wei, LI Xiao-ming, LIU Shu, LIN Xu-miao, LI Ming, SHI Zhi-cai
Department of Spine Surgery, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To analyze the correlation between adjacent segment disease (ASDis) after lumbar fusion
and spinopelvic sagittal parameters, and to explore the risk factors. Methods From Jan. 2013 to Oct. 2017, the patients
undergoing revision surgery for ASDis after lumbar fusion in Changhai Hospital of Naval Medical University (Second
Military Medical University) were enrolled as ASDis group, and the patients who did not have ASDis after lumbar
fusion during the same follow-up period were taken as controls. The clinical data of the patients in the two groups were
retrospectively analyzed. The differences of the general data (age, gender, body mass index [BMI], follow-up time and the
etiology of the first operation) and the spinopelvic sagittal parameters (thoracic kyphosis [TK], sagittal vertical axis [SVA],
lumbar lordosis [LL], segmental lumbar lordosis [sLL], pelvic incidence [PI], pelvic tilt [PT] and sacral slope [SS]) were
compared between the two groups. Results There were 25 patients in the ASDis group and 50 patients in the control group.
There were no significant differences in the age, gender, BMI, follow-up time or the etiology of the first operation between the
two groups (all P>0.05). Compared with the control group, the LL, sLL and SS were significantly lower in the ASDis group
(36.00° £5.44° vs 43.88° +10.62°, 17.80° £5.79° vs 27.62° +6.74°, 27.50° £5.30° vs 31.06° +7.48°; all P<<0.05),
while the PT was significantly greater (26.12° +8.24° vs 18.80° 7.67°, P<<0.01). There were no significant differences in
the TK or PI between the two groups (both P>0.05). Meantime, the proportion of patients with SVA>50 mm, the difference
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of PT and LL (PT—LL)=10°, and the ratio of sLL to LL (RL)<<60% were significantly higher in the ASDis group than
those in the control group (18/25 vs 21/50, 16/25 vs 11/50, 21/25 vs 17/50; all P<<0.05). Conclusion The sagittal imbalance

after lumbar fusion is closely associated with ASDis, and compensatory kyphosis of adjacent lumbar segments due to surgical

segmental lordosis may be one of the causes of ASDis after lumbar fusion.

[Key words] lumbar fusion; adjacent segment disease; spinopelvic parameters; case-control studies
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Tab 1 General data of patients in ASDis and control groups
Index ASDis group N=25 Control group N=50 Statistic P value
Age (year), x*s (range) 55.8+11.9 (28-76) 55.2%13.0 (32-82) t=0.19 0.84
Gender 7 (%) ¥=0.11 0.74
Male 11 (44.0) 24 (48.0)
Female 14 (56.0) 26 (52.0)
Body mass index (kg e m ), X+ (range) 26.9+3.6 (21.6-37.1) 26.0£3.0(19.2-31.4) t=1.14 0.25
Follow-up #/month, x £ (range) 79.61+45.7 (12-168) 78.81+44.7 (12-160) t=0.07 0.94
Cause of primary operation 1 (%) ¥'=0.12 0.73
Lumbar spinal stenosis 8(32.0) 18 (36.0)
Lumbar disc herniation 17 (68.0) 32 (64.0)

ADSis: Adjacent segment disease

22 MmABHE RRES I X} ASDis 41
B T AR A UG A AN X B 2 ER 38 A Uk Bl 7 st )
FARBESEAT b, G558 (& 2) BoR ASDis
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Tab 2 Comparison of sagittal parameters between ASDis and control groups at the last follow-up

Index ASDis group N=25 Control group N=50 Statistic P value
TK 6/(°), xEs 29.641+4.81 29.024+7.22 t=0.44 0.66
LLO/(°),xEs 36.00£5.44 43.88£10.62 t=—4.25 <<0.01
sLLO/(°), xEs 17.80£5.79 27.621+6.74 t=—5.07 <0.01
PIO/(°), x%s 53.62+7.61 49.8249.27 t=1.77 0.08
SSO/(°), x*s 27.5045.30 31.0617.48 t=—2.13 0.04
PTO/(°), xEs 26.1248.24 18.8017.67 t=3.80 <0.01
SVA>50 mm 7 (%) 16 (64.0) 11 (22.0) Y=12.76 <0.01
PI—LL=10° n (%) 18 (72.0) 21 (42.0) ¥=6.01 0.01
RL<<60% n (%) 21 (84.0) 17 (34.0) Y'=16.67 <0.01

ADSis: Adjacent segment disease; TK: Thoracic kyphosis; LL: Lumbar lordosis; sLL: Segmental lumbar lordosis; PI: Pelvic
incidence; SS: Sacral slope; PT: Pelvic tilt; SVA: Sagittal vertical axis; RL: Ratio of SLL to LL
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