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Staged lateral-posterior lumbar interbody fusion for degenerative spinal deformity
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[Abstract] Objective To evaluate the efficacy and safety of a staged lateral - posterior lumbar
interbody fusion in the treatment of degenerative spinal deformity (DSD). Methods A retrospective
analysis was performed on 22 patients with degenerative spinal deformity who underwent staged lateral -
posterior surgery at Xuanwu Hospital, Capital Medical University from December 2021 to June 2022. The
first stage involved lateral surgery, while the second stage consisted of posterior osteotomy combined with
internal fixation. Pain severity was assessed by Visual Analog Scales (VAS), and disability was evaluated
by Oswestry Disability Index (ODI). Radiographic measurements included the coronal balance distance
(CBD), Cobb angle, sagittal vertical axis (SVA), lumbar lordosis (LL), pelvic incidence (PI), pelvic incidence
and lumbar lordosis (PI-LL) and pelvic tilt (PT). Results Compared with preoperation, the VAS score of
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low back pain (Z =4.107, P = 0.000), the VAS score of leg pain (Z = 3.669, P = 0.000) and the ODI (Z =
4.107, P = 0.000) were decreased at the last follow-up. After staged lateral-posterior surgery, Cobb angle
(x> =40.364, P =0.000), SVA (x> =22.455, P =0.000), LL (x> =26.329, P =0.000), PI-LL (x’=26.329, P =
0.000), PT (x> =12.091, P = 0.002) improved. Compared with preoperation, Cobb angle (Z =2.714, P =
0.000), LL (Z =3.844, P =0.000), PI-LL (Z =3.844, P =0.000), PT (Z =2.563, P =0.010) decreased after
lateral surgery, while Cobb angle (7 =6.332, P =0.000), SVA (Z =4.673, P =0.000), LL (Z=4.749, P =
0.000), PI-LL (Z=4.749, P =0.000), PT (Z =3.317, P=0.001) decrease after posterior surgery. Compared
with the lateral surgery, only Cobb angle (Z =3.618, P =0.000) and SVA (Z =3.015, P = 0.000) decreased
after the posterior surgery. Proximal junction failure (PJF) occurred in 2 patients (9.09%) one year after
surgery, and interbody fusion sink occurred in 4 patients (18.18%) 2 years after surgery. Conclusions
The staged lateral - posterior lumbar interbody fusion demonstrated good efficacy in improving clinical

symptoms and restoring spinal balance in patients with degenerative spinal deformity. However, the long-
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term stability and safety of the procedure require further validation through large-scale cohort studies.
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&1 GRAVEE R 8 E T RETE VAS 5 A ODI 4
B [n=22,M(P,,,P,) ]
Table 1. Comparison of VAS and ODI at preoperation

and last follow-up after surgery in the patients with DSD
[n=22, M (P, P)]

WLEEAE b AT AU B Z{H P
TES VAS(IF4r)  5.00( 5.00, 6.00) 1.00( 1.00, 2.00) 4.107 0.000
Ji# 5 VASGIF4r)  3.00( 2.00, 4.00) 1.00( 0.00, 1.25) 3.669 0.000
0DI(%) 55.50(45.00,67.50) 14.50(11.75,18.25) 4.107 0.000

VAS, Visual Analog Scales, il %t 4 BE 4 5 oD, Oswestry
Disability Index, Oswestry I fits [ fig 35 %%
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Table 2. Comparison of coronal and sagittal indicators at preoperation and postoperation in the patients with DSD
[n=22, M (P,;, P,;)]
WLZEHE b A AT — A )G IR R AR X 1E PAH
RN
CBD(mm) 21.35( -6.10, 40.80) 16.00( -1.30, 33.40) 8.30(-15.10, 19.30) 2.455 0.293
Cobb £ (°) 38.95( 26.90, 44.60) 26.10( 18.33, 29.60) 11.85(  7.55, 16.60) 40.364 0.000
HRARAL
SVA(mm) 58.20( 46.75,109.60) 24.95( 6.98, 70.90) -2.05(-20.00, 38.10) 22.455 0.000
LL(°) -26.10(-33.10,-21.93) -33.00(-43.63,-28.40) -42.20(-52.73,-29.28) 26.329 0.000
PI-LL(°) 18.10( 13.45, 30.90) 11.40C 1.90, 16.60) 7.60( -2.83, 16.33) 26.329 0.000
PT(°) 23.90( 19.13, 31.50) 20.40( 12.15, 23.78) 19.05( 12.95, 27.80) 12.091 0.002

CBD, coronal balance distance , &R A7 -7 IF 25 ;SVA, sagittal vertical axis, I AR A T Bl 5 P, pelvic incidence, AP LL,
lumbar lordosis , FEME T ™ ffi ; PI-LL, pelvic incidence and lumbar lordosis, B ST 5 EME Ry A DT PT, pelvic tilt, i

fi g A

R3RARVEH HERE 8 TR TR AL SR AL FE B P L

Table 3. Pairwise comparison of coronal and sagittal indicators at preoperation and postoperation in the patients
with DSD

N Cobb ffi SVA LL PI-LL PT
P ZH P Z P ZfH P ZE  PfE Z{H P
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AT TR HMAFAR)E 6332 0.000 4.673 0.000  4.749 0.000  4.749 0.000  3.317 0.001
— WM TR - WS BMEIFAE 3.618 0.000 3.015 0.003 0905 0366  0.905 0366  0.754 0.451

SVA, sagittal vertical axis, 2% JK 7 3 EL %l ; LL, lumbar lordosis, [ #EF ™ /1 ; PI-LL, pelvic incidence and lumbar lordosis , 7% A

S £y 5 I HE G ff DTS S PT, pelvie tilt, A A £
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Figure 1 Full spine X-ray findings before and after surgery
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5.

Preoperative anteroposterior (Panel la) and lateral (Panel 1b) X -ray

showed obvious scoliosis deformity. After the first-stage lateral surgery, anteroposterior (Panel lc¢) and lateral (Panel 1d) X-ray showed
significant improvement. After the second - stage posterior L, ; Ponte osteotomy + T,,—L; percutaneous screw internal fixation,
anteroposterior (Panel le) and lateral (Panel 1f) X-ray showed further correction. One year after surgery, anteroposterior (Panel 1g) and
lateral (Panel 1h) X-ray showed the orthopedic effect was maintained, and the pelvic posterior rotation was relieved. Two years after
surgery, anteroposterior (Panel 1i) and lateral (Panel 1j) X-ray showed the orthopedic effect was maintained.
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