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Appendix I: Search Strategy
	Database
	Search
	Query
	Items found

	PubMed（398）
	#1
	(((((adjacent segment degeneration) OR (adjacent segment degeneration[Title/Abstract])) OR (adjacent segment degenerative disease)) OR (adjacent segment degenerative disease [Title/Abstract])) OR (adjacent segment disease)) OR (adjacent segment disease [Title/Abstract])

	5874

	
	#2
	(((((((oblique lumbar interbody fusion) OR (oblique lumbar interbody fusion [Title/Abstract])) OR (OLIF (oblique lateral interbody fusion))) OR (OLIF (oblique lateral interbody fusion[Title/Abstract]))) OR (OLIF procedure)) OR (OLIF procedure [Title/Abstract])) OR (oblique lateral interbody fusion)) OR (oblique lateral interbody fusion[Title/Abstract])
	808

	
	#3
	(((((posterior lumbar interbody fusion) OR (posterior lumbar interbody fusion [Title/Abstract])) OR (PLIF (posterior lateral interbody fusion[Title/Abstract]))) OR (PLIF procedure [Title/Abstract])) OR (PLIF)) OR (PLIF[Title/Abstract])
	4228

	
	#4
	#1 AND #2
	47

	
	#5
	#1 AND #3
	375

	
	#6
	#4 OR #5
	398

	Embase（37）
	#1
	'adjacent segment disease'/exp             
	703

	
	#2
	 'adjacent segment degeneration':ti,ab,kw OR   'adjacent segment degenerative disease':ti,ab,kw   OR 'adjacent segment disease':ti,ab,kw
	2,758

	
	#3
	#1 AND #2
	2,884

	
	#4
	'oblique lateral interbody fusion'/exp                      
	346

	
	#5
	 'oblique lumbar interbody fusion'/exp OR 'oblique lumbar interbody fusion' OR (oblique AND lumbar  AND interbody AND ('fusion'/exp OR fusion)) OR  (olif:ti,ab,kw AND 'oblique lateral interbody fusion':ti,ab,kw) OR 'olif procedure':ti,ab,kw OR  'oblique lateral interbody fusion':ti,ab,kw
	897


	
	#6
	 'posterior lumbar interbody fusion'/exp                  
	4,291

	
	#7
	 'posterior lumbar interbody fusion'/exp OR  'posterior lumbar interbody fusion' OR (posterior  AND lumbar AND interbody AND ('fusion'/exp OR  fusion)) OR 'transforaminal lumbar interbody fusion':ti,ab,kw OR 'plif procedure':ti,ab,kw OR  plif:ti,ab,kw
	8,984


	
	#8
	#4 OR #5                                                 
	897

	
	#9
	#6 OR #7                                                
	8,984

	
	#10
	#3 AND #8 AND #9                                           
	37

	Cochrane（26）
	#1
	(adjacent segment disease):ti,ab,kw OR (ASD):ti,ab,kw AND (adjacent segment degeneration):ti,ab,kw (Word variations have been searched)	
	374

	
	#2
	(oblique lumbar interbody fusion):ti,ab,kw	
	47

	
	#3
	(OLIF):ti,ab,kw	
	31

	
	#4
	(posterior lumbar interbody fusion):ti,ab,kw	
	519

	
	#5
	(PLIF):ti,ab,kw	
	212

	
	#6
	#2 OR #3	
	53

	
	#7
	#4 OR #5	
	560

	
	#8
	#1 AND #6 AND #7
	26
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Appendix I (Continued)
	Database
	Search
	Query
	Items found

	CNKI (15)
8 Chinese articles: ; 7 English articles 
	#1
	（SU：adjacent segment disease）OR（KY：adjacent segment disease (precise)）OR（KY：adjacent segment degeneration (precise)）OR（KY：adjacent segment degenerative disease (precise)）
	825 Chinese

	
	#2
	（SU：adjacent segment disease）OR（KY：adjacent segment disease (precise)）OR（KY：adjacent segment degeneration (precise)）OR（KY：adjacent segment degenerative disease (precise)）
	1267 English

	
	#3
	（SU：oblique lumbar interbody fusion）OR（KY：oblique lumbar interbody fusion (precise)）OR（KY：OLIF (oblique lateral interbody fusion) (precise)）OR（KY：OLIF procedure ((precise)）OR（KY：oblique lateral interbody fusion (precise)）
	362 Chinese

	
	#4
	（SU：oblique lumbar interbody fusion）OR（KY：oblique lumbar interbody fusion  (precise)）OR（KY：OLIF (oblique lateral interbody fusion) (precise)）OR（KY：OLIF procedure (precise)）OR（KY：oblique lateral interbody fusion(precise)）
	599  English

	
	#5
	（SU：posterior lumbar interbody fusion）OR（KY：posterior lumbar interbody fusion (precise)）OR（KY：PLIF (posterior lateral interbody fusion)(precise)）OR（KY：PLIF procedure (precise)）OR（KY：PLIF approch (precise)）
	2138  Chinese

	
	#6
	（SU：posterior lumbar interbody fusion）OR（KY：posterior lumbar interbody fusion (precise)）OR（KY：PLIF (posterior lateral interbody fusion) (precise)）OR（KY：PLIF procedure (precise)）OR（KY：PLIF approch (precise)）
	3542 English

	
	#7
	#1 AND #3 AND #5
	8

	
	#8
	#2 AND #4 AND #6
	7

	
	#9 
	#7 AND #8
	15

	Web of Science
(45) 
	#1
	((((TS=(adjacent segment disease)) OR TS=(adjacent segment degeneration)) OR TS=(single-segment lumbar degenerative diseases)) OR AB=(adjacent segment disease)) OR AB=(adjacent segment degeneration) 
	 9111

	
	#2
	(((TS=(oblique lumbar interbody fusion )) OR AB=(oblique lumbar interbody fusion )) OR TS=(oblique lumbar interbody fusion/anterior to psoas)) OR AB=(oblique lumbar interbody fusion/anterior to psoas) 
	 915

	
	#3
	(((TS=(Posterior Lumbar Interbody Fusion)) OR AB=(Posterior Lumbar Interbody Fusion)) OR TS=(PLIF)) OR AB=(PLIF) 
	9025

	
	#4
	 #3 AND #2 AND #1 			
	45

	Scopus
(22)
	
	（TITLE-ABS-KEY ("oblique lumbar interbody fusion" OR "OLIF (oblique lateral interbody fusion)" OR "OLIF procedure" OR "oblique lateral interbody fusion" ) AND TITLE-ABS-KEY ( "adjacent segment degeneration" OR  "adjacent segment degenerative diseases" OR  "adjacent segment disease") AND TITLE-ABS-KEY ("posterior lumbar interbody fusion" OR "PLIF (posterior lateral interbody fusion)" OR "PLIF procedure" OR "PLIF approch" OR "posterior  lateral interbody fusion")）
	22

	


Note: SU = Subject; KY = Keyword; TS=Topic; AB=Abstract

Appendix Ⅱ: Summary of the reasons for the excluded studies 
	Sequence Number
	Citation (Study identification)
	Reason for Exclusion

	1
	Zhou J, Yuan C, Liu C, et al. Assessment of vertebral bone mineral density and stand-alone oblique lumbar interbody fusion for adjacent segment disease and primary lumbar degenerative diseases. J Orthop Surg (Hong Kong). 2022; 30(1): 10225536221091846.
	Unmatched design (No separate outcomes for OLIF or PLIF) 

	2
	Zhang S, Xu H, Yin CH. Application of Oblique Lateral Interbody Fusion Combined with Bridge-Locking Cage in Adjacent Segment Disease After Lumbar Fusion. Orthop Surg. 2022; 14(12): 3268-3276.
	Unmatched design ( no appropriate comparison)

	3
	Guo Y, Wang X, Li Y, et al. Oblique Lateral Interbody Fusion with Anterolateral Screw Fixation Is as Effective as with Posterior Percutaneous Pedicle Screw Fixation in Treating Single-Segment Mild Degenerative Lumbar Diseases. Med Sci Monit. 2022; 28: e934985. 
	Unmatched design 

	4
	Kotani Y, Ikeura A, Saito T. Comparative Clinical Analysis of Oblique Lateral Interbody Fusion at L5/S1 versus Minimally Invasive Transforaminal Interbody Fusion (MIS-TLIF) for Degenerative Lumbosacral Disorders. Spine Surg Relat Res. 2022; 7(1): 66-73. 
	Unmatched design ( no appropriate comparison)

	5
	Kim HJ, Kang KT, Chun HJ, et al. Comparative study of 1-year clinical and radiological outcomes using robot-assisted pedicle screw fixation and freehand technique in posterior lumbar interbody fusion: A prospective, randomized controlled trial. Int J Med Robot. 2018; 14(4): e1917.
	Unmatched design (No separate outcomes for OLIF and non-single type of adjacent segment diseases) 

	6
	Rajan PV, Megerian M, Desai A, et al. Transforaminal Versus Lateral Interbody Fusions for Treatment of Adjacent Segment Disease in the Lumbar Spine. Clin Spine Surg. 2025, 38(2):71-75.
	Unmatched design (inappropriate comparison)

	7
	Yasmeh S, Bernatz J, Garrard E, et al. Clinical and Radiographic Outcomes of  Lateral Interbody Fusion for Adjacent Segment Degeneration. Int J Spine Surg. 2021; 15(1): 74-81. 
	Unmatched design (No separate outcomes for PLIF) 

	8
	Dongming Fu, Hongyou Zhou, Ran Li, et al. Status of minimally invasive treatment for adjacent segment disease after lumbar interbody fusion. Chinese Journal of Orthopaedics. 2022; 42 (19): 1321-1328.
	Review article

	9
	Choi WJ, Kim SK, Alaraj M, et al. Stand-Alone Posterior Expandable Cage Technique for Adjacent Segment Degeneration with Lumbar Spinal Canal Stenosis: A Retrospective Case Series. Medicina (Kaunas). 2021; 57(3): 237. 
	Case Series

	10
	Chang CT, Lin YH, et al. A Comparative Study between Single-Level Oblique Lumbar Interbody Fusion with Transforaminal Lumbar Interbody Fusion for Lumbar Adjacent Segment Disease. J Clin Med. 2024; 13(19): 5843.
	Unmatched design (Inappropriate comparison)

	11
	Bains RR, Royse KE, Fennessy J, et al. Are there differences in the reoperation rates for operative adjacent-segment disease between ALIF+PS, PLIF+PS, TLIF+PS, and LLIF+PS? An analysis of a cohort of 5291 patients. J Neurosurg Spine. 2024; 40(6): 733-740.
	Unmatched design ( inconsistent research goals) 

	12
	Cai P, Xi Z, Deng C, et al. Fixation-induced surgical segment's high stiffness and the damage of posterior structures together trigger a higher risk of adjacent segment disease in patients with lumbar interbody fusion operations. J Orthop Surg Res. 2023; 18(1): 371. 
	Basic research

	13
	Sakamoto T, Abe K, Orita S, et al. Three cases of adjacent segment disease post-posterior spinal fusion, treated successfully by oblique lateral interbody fusion: A clinical series. Clin Case Rep. 2018; 7(1): 206-210. 
	case series

	14
	Chang SY, Chae IS, Mok S, et al. Can Indirect Decompression Reduce Adjacent Segment Degeneration and the Associated Reoperation Rate After Lumbar Interbody Fusion? A Systemic Review and Meta-analysis. World Neurosurg. 2021;153:e435-e445.
	Review article

	15
	Yun YI, Jeon I, Kim SW, et al. Risk factors for adjacent segment disease requiring reoperation after posterior lumbar interbody fusion with screw fixation: focus on paraspinal muscle, facet joint, and disc degeneration. Acta Neurochir (Wien). 2022; 164(3): 913-922. 
	Unmatched design (inconsistent with study goals)

	16
	Yang Z, Chang J, Sun L, et al.  Comparing Oblique Lumbar Interbody Fusion with Lateral Screw Fixation and Transforaminal Full-Endoscopic Lumbar Discectomy (OLIF-TELD) and Posterior Lumbar Interbody Fusion (PLIF) for the Treatment of Adjacent Segment Disease. Biomed Res Int. 2020; 2020: 4610128. 
	incomplete data

	17
	Kai W, Cheng C, Yao Q, et al.  Oblique Lumbar Interbody Fusion Using a Stand-Alone Construct for the Treatment of Adjacent-Segment Lumbar Degenerative Disease. Front Surg. 2022; 9: 850099. 
	Unmatched design (No appropriate comparison)

	18
	Tung KK, Hsu FW, Ou HC, et al.  The Morphological Changes in Adjacent Segments Amongst Patients Receiving Anterior and Oblique Lumbar Interbody Fusion: A Retrospective Study. J Clin Med. 2021; 10(23): 5533. 
	Unmatched design

	19
	Li GQ, Tong T, Wang LF. Comparative analysis of the effects of OLIF and TLIF on adjacent segments after treatment of L4 degenerative lumbar spondylolisthesis. J Orthop Surg Res. 2022; 17(1): 203.            
	Unmatched design (inconsistent research goals)

	20
	He L, Zhu T, Cai W, et al.  Posterior Ligamentum Complex Preservation Alleviate ASD-Related Biomechanical Deterioration in Lumbar Interbody Fusion Models: A Finite Element Analysis. JOR Spine. 2025; 8(1): e70030
	Basic research



Appendix Ⅱ (Continued)
	Sequence Number
	Citation (Study identification)
	Reason for Exclusion

	21
	Sears WR, Solterbeck AC, Kos JA. Risk of adjacent segment disease after 'topping-off' multi-level lumbar fusions with posterior dynamic stabilisers: an observational cohort study. Eur Spine J. 2021; 30(1): 181-190.
	Unmatched design (No separated outcomes for OLIF) 

	22
	Jain D, Verma K, Mulvihill J, et al. Comparison of Stand-Alone, Transpsoas Lateral Interbody Fusion at L3-4 and Cranial vs Transforaminal Interbody Fusion at L3-4 and L4-5 for the Treatment of Lumbar Adjacent Segment Disease. Int J Spine Surg. 2018; 12(4): 469-474. 
	Unmatched design (no appropriate comparison) 

	23
	Yan-Hong Zhou. To analyze the safety and efficacy of oblique lumbar interbodyfusion (OLIF) and posterior lumbar interbody fusion ( PLIF )in the treatment of adjacent segment degeneration ( ASD ) afterlumbar interbody fusion [D]. Hebei Medical University,2023.

	 
master's thesis

	24
	Baohong Zhao. Comparison of therapeutic effect of oblique lumbar interbody fusion and posterior lumbar interbody fusion on adjacent segment disease [D]. Hebei Medical University,2022.

	 master's thesis 

	25
	YU Zhong-xiang, ZHAN Hong-sheng,SHI Meng, et al. Clinical efficacy of oblique lumbar interbody fusion and posterior lumbar interbod2 fusion for adjacent segment degeneration after lumbar fusion. J REG ANAT OPER SURG. 2019; 28 (9): 701-705.
	part of the research

	26
	Han J, Han S, Meng S, et al. Application of the oblique lateral interbody fusion technique in salvage surgery: technical note and case series. Front Surg. 2023; 10: 1144699.                                         
	 case series and inappropriate comparison

	27
	Li T, Zhu B, Liu X. Revision Strategy of Symptomatic Lumbar Adjacent Segment Degeneration: Full Endoscopic Decompression versus Extended Posterior Interbody Fusion. World Neurosurg. 2020 t; 142: e215-e222.	
	 Unmatched design (no appropriate comparison)

	28
	Wang B, Hua W, Ke W, et al. Biomechanical Evaluation of Transforaminal Lumbar Interbody Fusion and Oblique Lumbar Interbody Fusion on the Adjacent Segment: A Finite Element Analysis. World Neurosurg. 2019; 126: e819-e824.                                        
	Unmatched design 

	29
	Xu JP, Yi HL, Li M, et al. [Clinical application of Wallis interspinous dynamic stabilization in treating adjacent segment degeneration (ASD) after lumbar spinal fusion]. Zhongguo Gu Shang. 2013 Dec; 26(12): 1005-1009. Chinese. 

	Unmatched design (inappropriate comparison and No outcomes for OLIF).


	30
	Ba Z, Pan F, Liu Z, et al.  Percutaneous endoscopical transforaminal approach versus PLF to treat the single-level adjacent segment disease after PLF/PLIF: 1-2 year follow-up. Int J Surg. 2017; 42: 22-26. 
	Unmatched design (no appropriate comparison and No outcomes for OLIF)	

	31
	Li T, He H, Zhang T, et al. Comprehensive comparison of three techniques for the treatment of adjacent segment degeneration after lumbar fusion. Front Surg. 2023; 10: 1096483. 	
	Unmatched design (No outcomes for OLIF) 

	32
	Miwa T, Sakaura H, Yamashita T, et al. Surgical outcomes of additional posterior lumbar interbody fusion for adjacent segment disease after single-level posterior lumbar interbody fusion. Eur Spine J. 2013; 22(12): 2864-2868. 
	Unmatched design (no appropriate comparison and No outcomes for OLIF)

	


	
	



Appendix Ⅲ: Detailed assessments of the quality of included studies
	
	Zhang 2023
	Miscusi 2023
	Jin 2019
	Zhu 2018
	Yu 2019
	Zhao, 2022
	Zhang 2022
	Ma 2022
	Qu 2025

	SELECTION
	 
	 
	 
	 
	 
	 
	
	
	

	Is the Case Definition Adequate?
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫

	Representativeness of the Cases
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫

	Selection of Controls
	_
	✫
	_
	✫
	_
	_
	_
	_
	_

	Definition of Controls
	✫
	✫
	✫
	✫
	_
	_
	_
	_
	✫

	COMPARABILITY
	 
	 
	 
	 
	 
	 
	 
	 
	 

	study controls for the most important factor
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫

	study controls for any additional factor
	✫
	✫
	✫
	✫
	_
	✫
	_
	✫
	✫

	Exposure/Outcome
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ascertainment of Exposure
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫

	Same method of ascertainment for cases and control
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫
	✫

	Non-Response Rate
	_
	_
	_
	_
	_
	_
	_
	_
	_

	Total stars
	7
	8
	7
	8
	5
	6
	5
	6
	7


✫= star; “-” = No star was give

