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Proximal Adjacent Segment Disease following Posterior
Instrumentation and Fusion for Degenerative Lumbar Scoliosis

Kyu-dung Cho, M D, Seung-Lim Park, M.D, Myung-Gu Kim, M D,
Yung-Hyun Yoon, M D, Joong-Sun Lee, MD_, and Se-Il Suk, MD*

Department of Orthopedic Surgery, Inha University College of Medicine, Incheon,
Seoul Spine Institute, Inje University Hospital*, Seoul, Korea

Purpose: Adjacent segment disease (ASD) is major complication following spinal instrumentation and
fusion. The purpose of the current study was to determine the prevalence and risk factors of proximal
ASD following posterior instrumentation and fusion for degenerative lumbar scoliosis.

Materials and Methods: Seventy-two patients (mean age 64.8 years) who had undergone decompression
and fusion with pedicle screw instrumentation were evaluated. The average follow-up was 4.7 years.
Twenty-five patients had additional interbody fusion at the lower lumbar spine. The average number of
levels fused was 5.1 segments (range 1-9). The upper instrumented vertebrae ranged from T9 to L4.
The lower instrumented vertebrae were L5 and S1.
Results: Proximal ASD developed in 17 (24%) of 72 patients, including compression fractures (n=6),
junctional kyphosis (n=5), spinal stenosis (n=4), and symptomatic disc collapse (n=2). The preoperative
scoliotic angle, lumbar lordosis, thoracic kyphosis, and coronal and sagittal C7 plumb were not associated
with the development of proximal ASD. There was a close correlation between the level of the upper
instrumented vertebrae and the development of ASD (p=0.001). When fusion did not extend beyond the
lumbar vertebra, ASD occurred in 15 (38.5%) of 39 patients. In contrast, when fusion extended up to
the thoracic vertebrae, ASD occurred in 2 (6.1%) of 33 patients. The improvement in the Oswestry score
was superior to the group without ASD (p=0.001).
Conclusion: The prevalence of symptomatic ASD at the proximal segment was 24% after posterior
instrumentation and fusion for degenerative lumbar scoliosis. The cephalad extent of fusion was the most
significant risk factor for the development of proximal ASD.

Key Words: Degenerative lumbar scoliosis, Adjacent segment disease, Extent of fusion
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Table 1. Comparison of Radiological Factors between the
Patients with Proximal ASD and the Patients with no Proximal
ASD

ASD (—) ASD (+)
(n=55) (n=t7) ~ Pvale

Cobb's angle (°)

Preop 207480 210+121 0667

Postop 70+46 79+51 0400

Final 69+48 98+77 0002

Change 13.7+86 112+138 0.266
Lumbar lordosis (°)

Preop 274+139 304+130 0506

Postop 316+110 359+119 0535

Final 257+108 262+158 0036

Change —17+106 —42+84 0389
Thoracic kyphosis (°)

Preop 122+147 132+92 0275

Postop 145+85 131459 0442

Final 128498 158+94 0630

Change —067+106 —264+101 0854
Lordosis-kyphosis (°)

Preop 126+114 163%£138 0516

Postop 141+99 201+£104 0603

Final 97+106 92+153 0117

Change —16+202 —18+£79 0,004
Sagittal C7 plumb (mm)

Preop 5074310 488+349 0778

Postop 622+419 326+183 1135

Final 789+424 564+266 0263

Change —282+303 —75+215 0,090
Coronal C7 plumb (mm)

Preop 148+125 227+222 0155

Postop 182+195 180117 0458

Final 136+115 151£104 0646

Change —12+170 —76+t262 0318

ASD, adjacent segment disease,
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Table 2. Incidence of Proximal ASD according to the Level of
Upper Instrumented Vertebra

UIV=T-vertebra  UIV=L-vertebra

No. of pateints 33 39
No, of ASD case 2 15
Prevalence 6.1% 38.5%
Odds ratio (95%C.l) 9.688 (2.018-46.504)
p-value p=0.001

UIV, upper instrumented vertebra,
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Fig. 2. Preoperative radiographs of the lumbar spine, A 58-
years-old woman with spinal stenosis and degenerative lumbar
scoliosis, (A) Anteroposterior radiograph showing degenerative
lumbar scoliosis, (B) Lateral radiograph showing a disc space
narrowing at lumbar spine,
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