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Effect of spinopelvic sagittal alignment on the development of adjacent segment degeneration after pos-
terior lumbar fusion: investigation on cases with a minimum of 6 years of follow—up/LI Weishi, SUN
Zhuoran, GUO Yang, et al/Chinese Journal of Spine and Spinal Cord, 2018, 28(10): 865-872

[Abstract] Objectives: To investigate the effect of postoperative spino—pelvic sagittal alignment on the devel-
opment of adjacent segment degeneration(ASD) after posterior lumbar fusion in a long—term follow—up. Meth-
ods: By retrieving the medical records from January 2002 to December 2006 in our hospital, 72 patients [33
males, 39 females; mean age 55.9%9.2 years(31-71 years) at surgery] were enrolled, with mean 86.8+7.5
months(72-120 months) follow—up after surgery. Preoperative and final follow—up radiographs and MRI images
were evaluated. Pelvic incidence(Pl), sacral slope(SS), pelvic tilt(PT), lumbar lordosis(LL), fusion lumbar lordo-
sis and residual lumbar lordosis were examined on radiographical images by using PACS. ASD were evaluated
on MRI and X-ray radiographs. 106 asymptomatic middle—aged and elderly volunteers were recruited as con-
trol to analyze the characteristics of spinopelvic sagittal alignment after posterior lumbar fusion in a long—term
follow—up. The correlation between ASD and changes of sagittal alignment were analyzed. Results: At final
follow—up, degenerative changes of adjacent segment were found in 50 cases (69.4%, 50/72). There was no
significant difference in pelvic sagittal parameters(PI, PT and SS) among ASD, N-ASD and control group. LL
at preoperation and at final follow—up in both ASD (32.6°+15.4°) and N-ASD (37.3°+12.0°) group was
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significantly less than that in control group (49.2°£9.1°)(P<0.05). Significant difference between N-ASD and
ASD group on final follow—up radiographs were seen for LL (42.8°+10.5° vs 36.3°+14.0°, P<0.05). Among the
Among the 30

There was no significant

42 patients who received lumbar floating fusion, 31 patients had ASD at final follow—up.

patients received lumbosacral fusion, 19 patients had ASD at final follow —up.
difference between these two groups in ASD(P=0.341). For patients with lumbosacral fusion, ASD was seen for
postoperative longer fusion segments, less total and residual lumbar lordosis. Conclusions: (1)There is correla-
tion between the postoperative long—term lumbar lordosis and development of ASD. Obtaining appropriate lum-
bar lordosis is important for preventing ASD.  (2)Extended fusion to the sacrum does not independently en-

hance the risk of ASD. But for patients with lumbosacral fusion, longer fusion segments, less total and residu-
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al lumbar lordosis will increase the risk.
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Figure 1! Pfirmann Grade [ : the structure of the disc is homogeneous, with bright hyperintense white signal intensi-

ty any normal disc height. Grade II:

the structure of the disc is inhomogeneous, with the hyperintense white signal.

Grade Ill: the structure of the disc is inhomogeneous, with an intermittent gray signal intensity. Grade IV: the structure

of the disc is inhomogeneous, with a hypointense dark gray signal intensity. Grade V: the structure of the disc is inho-

mogeneous, with a hypointense black signal intensity
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Table 1 Descriptive statistics of sagittal parameters in 72 patients
y B L A /SS B AR A /PT L AE T £ /LL
AH

n N . N . - =

Group A Hf R BE VT AHE R AH R BE VT
Pre-operation  Final follow—up Pre-operation  Final follow—up Pre—operation  Final follow—up

ASD#1/ASD group 50 29.9+12.8 28.1+8.8 16.0+12.4 17.6+10.3 32.6x15.4 36.3+14.0

Jc ASD #H/N-ASD group 22 31.5+10.0 30.2+10.2 15.4£12.3 16.7+7.6 37.3+12.0 42.8+10.5
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Figure 2 Whole spine lateral X -ray of asymptomatic
male aged 69 years, LL 48.1°, Pl 47.2°, SS 34.8°
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Table 2 The comparison of parameters in three groups (Student—-Newman—Keuls test)
KR AR G AR A /SS () HABURAIPT () JBEATE B £ /LLCO)
GreR () EAR) - VR - PR - VAP
Group " Final follow— Final follow— A RIKBET AT ER/Niv] AR HI KU
up age up PI Pre— Final Pre— Final Pre— Final
operation  follow—up operation  follow—up operation follow—up
ASASD?E 50 64.8+8.6 46.2+£10.0 29.9+12.8  28.1+8.8 16.0+x12.4  17.6+10.3 32.6£15.4% 36.3+14.02%
group
NaiéASD 4l 22 58.5+8.7% 47.1£10.0 31.5+10.0 30.2+10.2 15.4+123  16.7+7.6 37.3+12.0% 42.8+10.5%
- group
X AL 106 62.4+5.2 46.5+7.6 333+5.5 33355 13.2+6.6  13.2+6.6 49.249.1 49.2+9.1

Control group

(D5 ASD £H Bt 2R L 2, P<0.05 5 (5 XTI 2H L, P<0.05;3) 5 6 ASD #H L 4%, P<0.05
Note: DComparison with ASD group and control group, P<0.05; @Comparison with control group, P<0.05; (3Comparison with N-ASD

group, P<0.05
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Table 3 Comparison of radiographic parameters in floating fusion and lumbosacral fusion groups
AWK B 5 5
| R " Final follow—up
41 FEA Al Bk 0
Group Sample size Fusion length PIC) LL(°) S B LL Cr[;;ﬁjﬁ%rggifi?al ?jﬁgi(ﬂ“(o) PT(°)
Fusion LL(°) 8 :
LL residual LL
e
Lumbar floating fusion
AsD 41 31 1.7+0.8 47.3+9.5 39.5+12.3 17.6+7.0 10.1+10.4 11.9+6.1 17.7+£10.3
ASDgr(Jup e T e e T U T
X ASD 4 11 1.4+0.7 47.7+9.0 43.1+10.8 17.0+6.3 12.7+8.3 14.0+£6.7 18.2+8.2
N-ASD group
il £y % S1
Lumbosacral fusion
ASD AL 19 264087  444x107 312+1547 1924109 9.4+9 8" — 17.4£10.6
ASD group
Ji ASD &1 11 19505  46.6:132  425:106  17.563 23.949.2 — 153472
N-ASD group

1 : (D575 ASD 4 H# P<0.05
Note: (DComparison with N-=ASD group, P<0.05

(39

B3 684, 13~S1 BEm G ARE 7 ERET a AT MRL R K 1L2/3 BEKrmR L2/3 15 B B Ae%s b ARHj
JEME X 2 )1 7R LL 43.1°,13~S1 Hi ™ 41.0° ¢ AR5 7 4 IEAE MR <R S 12/3 MW 7R 12/3 MEM #5258 th d ARG 7 4F
TEME X 2778 L2 MM b BLS 188, 5 19 Bedi™ 41.7°, LL 33.2°, %4k LL BORHTI] & 2K 10°

Figure 3 Male aged 68 years, 7 years follow—up after L3-S1 fusion a Preoperative sagittal MRI and cross—section MRI

of 1.2/3, with no obvious stenosis of L.2/3 b Preoperative lumbar X ray, LL 43.1°, lordosis of fusion segments 41.0° ¢
Lumbar MRI at 7 years follow—up, cross—section MRI showed [2/3 disc herniation d Lumbar X ray at 7 years follow—
up, with a posterior slip of L2 vertebral. Lordosis of fusion segments was 41.7°, LL was 33.2°, with a loss of total LL

nearly 10.0° than that of pre—operation
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