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[Abstract] Objectives: This study aimed to investigate the differences in spinopelvic sagittal alignment of
patients with posterior lumbar fusion among different functional postures. The variation of spinopelvic sagittal
alignment, especially the unfused adjacent segments lordosis in sitting position will be fully studied. Methods:
This was a radiological analysis using full-spine standing, erect and natural sitting lateral radiographs of pa-
tients with posterior lumbar fusion before surgery and in final follow—up. A total of 63 patients who received
lumbar fusions with short segments between September 2010 and February 2012(30 males, 33 females; mean
age 61.6x11.0 years; mean follow—up duration time 82.0+7.3 months) were enrolled. 39 patients had lum-
bosacral fusion, including 3 patients with 1L5-S1 fusion, 20 patients with [4-S1 fusion, 15 patients with
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L3-S1 fusion, and 1 patient with L2-S1 fusion. 24 patients had lumbar floating fusion, including 13 patients
with L3-L5 fusion, 5 patients with [4-L5 fusion, and 6 patients with L2-L5 fusion. Pelvic and spinal pa-
rameters were measured, including pelvic incidence(Pl), pelvic tilt(PT), sacral slope(SS), lumbar lordosis(LL),
fusion segment lordosis(FSL), upper residual lordosis(URL), lower residual lordosis(LRL), thoracic kyphosis(TK)
and Tl-pelvic angle(TPA). Using one—way ANOVA, the parameters were compared between standing and erect
sitting posture, erect and natural sitting posture. The changes of sagittal alignment in different postures were
relationships between residual lordosis and other parameters were

Results:

discussed. Using Pearson’s correlation test,

discussed according to different positions. When moving from standing to sitting position, sagittal
parameters were changed significantly. For patients with lumbar floating fusions, when changing from standing
increased TPA and decreased LL were observed (P<0.05).

increasing TPA and decreasing LL were further observed (P<0.05), SS,

When changing to natural sitting,
URL and LRL were significantly
decreased (P<0.05), and PT was significantly increased (P<0.05). For patients with lumbosacral fusions, when

to erect sitting,

changing from standing to erect sitting, increased TPA, decreased LL and URL were observed(P<0.05). When
changing to natural sitting, increasing TPA and decreasing LL and URL were further observed(P<0.05), SS was
significantly decreased (P<0.05), and PT was significantly increased (P<0.05). In standing position, the
correlations between URL-PI and URL-FSL existed(P<0.05). But in natural sitting position, the correlation in
URL-FSL was lost (P=0.388), URL had close relationship with TK (P<0.05). Correlations between LRL-SS,
LRL-PT and LRL-LL existed (P<0.05). In a natural sitting posture,

kyphotic comprising the thoracic,

Conclusions: the total spine becomes

the unfused lumbar and fused lumbar spine. The unfused lumbar segments
are more straightened in sitting position. In natural sitting position, the URL depends more on the adjustment

of TK. The characteristics of unfused segments lordosis in natural sitting position may provide information for
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one of the possible causes of proximal and distal junctional failure or adjacent segment degeneration.
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Table 1 Comparison of spinal-pelvic sagittal parameters in sitting versus standing position

ENSENIE il % S1 2
¥ Floating fusion group Lumbosacral group
Parameters U SLAV i A 37 FIER AL AL U SL AV i A% 3L F1 3R A Ao
Standing Erect sitting Natural sitting Standing Erect sitting Natural sitting
PI(°) 49.4+9.0 50.4+9.3 49.5+8.7 47.3+9.1 48.3+10.0 49.4+10.7
PT(°) 15.8+6.5 20.4+8.8 25.6+10.5% 16.0+6.0 19.9+10.1 26.2+10.0%
SS(°) 33.6+9.0 30.0+7.8 23.9+8.1% 31.1+6.7 28.2+9.0 23.0£9.0%
LL(°) 45.9+10.4 38.5+10.8" 31.5£11.9% 41.8+10.9 35.1£13.27 29.0£13.1%
TK(®) 32.7+10.8 31.1x12.7 35.2+11.5 30.2+10.6 28.4+11.6 33.2x11.1
URL(®) 8.8+£6.9 4.6+6.7 1.08.0% 13.3+10.7 4.6+10.6" -0.5+9.1%
LRL(®) 14.1£5.8 11.7+6.4 8.0+5.42 — — —
TPA(°) 11.4+7.2 18.0+7.87 24.649.4% 12.4+4.9 17.6+8.97 25.1+8.9%
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Table 2 Correlations of adjacent unfused segments
with other spino—pelvic parameters in standing and

natural sitting position
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BH Standing Natural sitting

Parameters . p . P
URL-PIL 0.369 0.001 0.298 0.018
URL-PT 0.122 0.341 -0.017 0.895
URL-SS 0.339 0.007 0.340 0.006
URL-FSL -0.283 0.025 -0.111 0.388
URL-TK 0.168 0.187 0.390 0.002
URL-LL 0.511 <0.001 0.638 <0.001
LRL-PI -0.156 0.467 -0.011 0.960
LRL-PT -0.517 0.010 -0.426 0.038
LRL-SS 0.219 0.304 0.540 0.006
LRL-FSL -0.062 0.775 -0.117 0.587
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LRL-LL 0.421 0.041 0.440 0.031
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