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Appendix 1. PICOS table and search

Frame Description Key words and medical subject headings*
Patient Patients underwent lumbar #1:
fusion regardless of the types ~ lumbar OR low back OR lower back OR Ix OR spine OR
of surgery or the length of the  spinal OR vertebra* OR thoracolumbar OR lumbosacral
fused construct OR lumbopelvic
#2:
fusion OR internal fixat* OR arthrodes* OR
instrumentation OR stabilization OR stabilisation
Exposure Symptomatic or clinical #3:
adjacent segment disease adjacent segment disease* OR adjacent level disease* OR
(ASD) (diagnosed based on adjacent disc disease* OR adjacent disk disease* OR
both radiological and clinical ~ adjacent level disc disease* OR adjacent level disk
findings) disease* OR ASDis OR ASDz
#4:
adjacent segment degeneration OR adjacent level
degeneration OR adjacent disc degeneration OR adjacent
disk degeneration OR adjacent level disc degeneration OR
ASDeg
Comparison Patients without ASD /
Outcome Risk factors for adjacent #5:
segment disease (The primary  risk factor* OR prognostic factor* OR predictive factor*
article needs to provide OR odds ratio* OR hazard ratio*
statistical information (e.g.,
mean difference between
patients with and without
ASD, odds ratio, hazard ratio)
regarding the risk of patients
with ASD or enough raw data
so that the relevant statistics
can be calculated.
Study design Retrospective or prospective

cohort studies, case-control
studies, cross-sectional
studies, randomized controlled
trials that reported risk factors
for ASD.
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Appendix 2. Strength of evidence.?

Strength of evidence

Description

Strong

Moderate

Limited

Conflicting

No evidence

Consistent (or pooled) findings with statistical significance from multiple studies
with low risk of bias

Consistent (or pooled) findings with statistical significance from multiple high
risk of bias studies, and/or significant findings from one study with low risk of
bias

Significant findings from one study with high risk of bias

Inconsistent findings among multiple studies

No study(ies) showed statistical significance
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Appendix 3. PRISMA flow diagram

—
g Records identified through Additional records identified
£= database searching through other sources
= (n=1307) (hn=0)
=
=
Y A4
|
Records after duplicates removed
) (n=665)
£
& \ 4
g
a Records screened Records excluded
(n = 665) > (n = 602)
—
) A 4
Full-text articles Full-text articles excluded,
e assessed for eligibility with reasons (n = 47)
= (n=63) - Disregarded parameter of
ﬁ preoperative adjacent
vy segment degeneration
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. . - Included patients with
- Stu&;||e§|ncluded |r‘1 adjacent segment
qualitative synthesis degeneration
G (n=16) (n=8)
- Unrelated to adjacent
segment disease
5 (n=7)
3 Studies included in - Unrelated to spinal fusion
£ quantitative synthesis surgery
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- Unrelated to lumbar spine
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Appendix 4. Newcastle-Ottawa Scale.

A) Cohort Studies
Risk
of
Study NOS 1 NOS 2 NOS3 NOS4 NOSS5 NOS 6 NOS7 NOS8 NOS9 Score bias
Bagheri SR
etal., 1 1 1 1 1 1 1 1 1 9 Low
2019%
Wang H et
al., 2017%° 0 1 1 0 1 0 1 0 0 4 High
Wang S et Very
al., 20173 0 1 1 0 0 0 1 0 0 3 high
Zhong ZM
etal., 0 1 1 1 0 0 1 0 0 4
20173 High
Yugue I et
al., 2016% 1 1 1 0 1 0 1 0 0 5 High
Heo Y et Very
al.. 20153 1 1 0 0 0 0 0 0 1 3 high
Lee YS et Very
al., 2015% 0 1 0 0 0 0 1 0 0 2 high
Cho TK et
al., 2014% 0 1 1 0 1 0 1 0 1 5 High
Sakaura H
etal., 0 1 1 0 0 0 1 1 0 4
201338 High
Kaito T et
al., 2010% 0 1 1 0 0 1 1 0 1 5 High
Okuda S et
al., 200441 0 1 0 0 0 1 1 0 1 4 High
Percentage 00 yn00, 7305 18%  36%  27%  91%  18% 459  Meaw
of rating 1 4.7
Note. NOS 1 = Representativeness of the exposed cohort; NOS 2 = Selection of the non-exposed cohort;
NOS 3 = Ascertainment of exposure; NOS_4 = Demonstration that outcome of interest was not present at start
of study; NOS_5 = Study controls for diagnosis of index surgery in degenerative diseases; NOS 6 = Study
controls for no radiological and symptomatic symptoms in non-ASD exposure group; NOS 7 = Assessment of
outcome; NOS_8 = Was follow-up long enough for outcomes to occur; NOS_9 = Adequacy of follow up of
cohorts.
B) Case-control studies
Risk
of
Study NOS 1 NOS2 NOS3 NOS4 NOSS5 NOS6 NOS7 NOS8 NOS9 Score bias
Kim WJ et
al., 201977 0 0 1 1 1 0 1 1 0 5 High
Mastsumoto
Tetal., 0 0 1 1 1 0 0 0 0 4
20178 High
Rothenfluh
DA etal., 0 0 1 1 1 0 0 0 0 4
20153 High
Liang J et 0 1 1 0 1 0 1 1 0 5 High

al., 2014%
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Lee CS et Very
al., 2009% 0 ! ! 0 ! 0 0 0 0 3 high
Percentage 40%  100%  60%  100% 0% 40%  40% 0y ~ Mean:
of rating 1 4.2

Note. NOS 1 = Is the case definition adequate; NOS_2 = Representativeness of the cases; NOS_3 = Selection
of controls; NOS 4 = Definition of controls; NOS 5 = Study controls for diagnosis of index surgery in
degenerative diseases; NOS_6 = Study controls for no radiological and symptomatic symptoms in non-ASD
exposure group; NOS_7 = Ascertainment of exposure; NOS_8 = Same method of ascertainment for cases and
controls; NOS_9 = Non-Response rate.
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Appendix 5. Various risk factors for adjacent segment disease (ASD) investigated by the included studies that showed no statistical significance
or conflicting results. If a potential factor consistently showed non-significant results in the relevant included studies, no meta-analysis was
conducted because the pooled result would show no evidence for that factor to be a significant risk factor.

Pooled
Potential Number data Level of
Risk factor Study of patients Statistics ASD Control (Ctrl) Results P-value (95%CI) evidence
Demographic
Older age (years) #Bagheri SR et | ASD: 76 Independent t-test | 61.4 4.1 62.4+3.9 MD: -1.00 0.038 Pooled MD | Conflicting
al., 2019 Ctrl: 554 (95%CI: -1.9t0 -0.1) =13 (-0.8 to
#"Wang H et ASD: 15 Independent t-test | 55.3 +10.5 53.1+10.9 MD: 2.2 0.449 3.4)
al., 2017% Ctrl: 222 (95%CI: -3.5 to 7.9) (P=0.22)
#Wang S etal., | ASD: 21 Independent t-test | 56.4 + 8.8 54.6+12.3 MD: 1.83 0.518
2017%° Ctrl: 96 (95%CI: -3.8 t0 7.4)
#Zhong ZM et | ASD: 18 Independent t-test | 59.8 £ 14.1 582+134 MD: 1.6 0.637
al., 20173 Ctrl: 136 (95%CI: -5.1 to 8.3)
Yugue L etal.,, | ASD: 44 Log rank test NA NA NA 0.399%*
2016 Ctrl: 117
#Heo Y etal., | ASD: 33 Independent t-test | 62.8 + 8.2 58.7+£9.9 MD: 4.1 0.021
2015% Ctrl: 345 (95%CI: 0.6 to 7.6)
Lee YSetal, | ASD:16 Log rank test NA NA NA NS*
20153 Ctrl: 99
Cho TK etal., | ASD: 10 Independent t-test | 58.8 + SD not 64.5 £ SD not NA 0.006%*
2014% Ctrl: 144 reported reported
#SakauraHet | ASD: 4 Independent t-test | 53.5+12.6 59.1+£15.1 MD: -5.6 0.481
al., 201338 Ctrl: 36 (95%CI: -21.5 to 10.3)
#Kaito T et al., | ASD: 13 Independent t-test | 66.0 = 8.3 63.4+8.6 MD: 2.6 0.325
2010% Ctrl: 58 (95%CI: -2.6 to 7.8)
#0kuda S et ASD: 4 Independent t-test | 64.0 + 5.0 64.1+£10.2 MD: 0.0 1.000
al., 2004*! Ctrl: 58 (95%CI: -10.1 to 10.1)
History of alcohol #Wang S etal., | ASD: 21 Chi-square test Yes: 6/ Yes: 54/ OR: 0.3 0.026 Pooled OR Conlflicting
drinking 2017% Ctrl: 96 No: 15 No: 42 (95%CI: 0.1 t0 0.9)
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#Zhong ZM et | ASD: 18 Chi-square test Yes: 8/ Yes: 68/ OR: 0.8 0.658 =0.5(0.2to
al., 20173 Ctrl: 136 No: 10 No: 68 (95%CI: 0.3 t0 2.2) 1.3)
(P=0.15)
Anemia Zhong ZM et | ASD: 18 Fisher’s exact test | Yes: 1/ Yes: 5/ OR: 1.54 0.701 No
al., 20173 Ctrl: 136 No: 17 No: 131 (95%CI: 0.2 to 14.0) evidence
Bone mineral density | #*Wang H et ASD: 15 Independent t-test | -1.0 £ 0.2 -1.2+£0.3 MD: 0.2 0.012 Pooled MD | Conflicting
(T score; -4.0t0 0.5) | al., 2017% Ctrl: 222 (95%CI: 0.1 to 0.4) =-0.1 (-0.6
#"Wang S etal., | ASD: 21 Independent t-test | -1.3 + 0.9 -09+1.2 MD: -0.4 0.145 to 0.5)
2017 Ctrl: 96 (95%CI: -0.9 to 0.1) (P=0.85)
Lee YSetal, | ASD:16 Log rank test NA NA NA NS*
20153 Ctrl: 99
Cho TK etal., | ASD: 10 Independent t-test | -3.7 + SD not -4.0 £ SD not NA 0.997*
20143 Ctrl: 144 reported reported
Comorbidity index Zhong ZM et | ASD: 18 Chi-square test >3:1/ >3:19/ OR: 0.4 0.337 No
al., 20173! Ctrl: 136 (ASAPSC system; | <3:17 <3:117 (95%CTI: 0.1 to 2.9) evidence
out of 6 grades)
Depression Zhong ZM et | ASD: 18 Chi-square test Yes: 3/ Yes: 28/ OR: 0.8 0.697 No
al., 2017°! Ctrl: 136 No: 15 No: 108 (95%CI: 0.2 t0 2.9) evidence
Diabetes mellitus Bagheri SR et | ASD: 76 Chi-square test Yes: 14/ Yes: 146/ OR: 0.6 0.139 No
al., 2019 Ctrl: 554 No: 62 No: 408 (95%CI: 0.3t0 1.2) evidence
Zhong ZM et | ASD: 18 Chi-square test Yes: 1/ Yes: 12/ OR: 0.6 0.643
al., 20173 Ctrl: 136 No: 17 No: 124 (95%CI: 0.1 to 5.0)
Duration of disease Wang Hetal., | ASD: 15 Independent t-test | 15.1 12.1 MD: 3.0 0.157 No
from first symptoms | 2017% Ctrl: 222 +9.7 +7.8 (95%CI: -1.2 to 7.2) evidence
to index surgery Wang S etal.,, | ASD: 21 Independent t-test | 5.95 5.78 MD: 0.2 0.899
(months) 2017°° Ctrl: 96 +4.84 +£5.70 (95%CI: -2.5 to 2.8)
Female sex Bagheri SRet | ASD: 76 Chi-square test Female: 43 Female: 284 OR: 1.2 0.385 No
al., 20192 Ctrl: 554 Male: 33 Male: 270 (95%CI: 0.8 to 2.0) evidence
Wang Hetal., | ASD: 15 Chi-square test Female: 9 Female: 122 OR: 1.2 0.704
2017% Ctrl: 222 Male: 6 Male: 100 (95%CI: 0.4 to 3.6)
Wang Setal., | ASD: 21 Chi-square test Female: 10 Female: 50 OR: 0.8 0.711
20173 Ctrl: 96 Male: 11 Male: 46 (95%CI: 0.3 t0 2.2)
Zhong ZM et | ASD: 18 Chi-square test Female: 13 Female: 97 OR: 1.1 0.937
al., 20173 Ctrl: 136 Male: 5 Male: 39 (95%CI: 0.4 to 3.1)
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Yugue I etal, | ASD: 44 Log rank test NA NA NA 0.353*

20163 Ctrl: 117

Heo Y etal., ASD: 33 Chi-square test Female: 19 Female: 234 OR: 0.6 0.235

2015% Ctrl: 345 Male: 14 Male: 111 (95%CI: 0.3 to 1.3)

Lee YSetal, | ASD:16 Log rank test NA NA NA NS*

20153 Ctrl: 99

Cho TK etal., | ASD: 10 Chi-square test Female: 5 Female: 100 OR: 0.4 0.212

20143 Ctrl: 144 Male: 5 Male: 44 (95%CTI: 0.1 to 1.6)

Sakaura H et ASD: 4 Chi-square test Female: 2 Female: 12 OR: 2.0 0.513

al., 201338 Ctrl: 36 Male: 2 Male: 24 (95%CT: 0.3 to 16.0)

Kaito Tetal., | ASD: 13 Chi-square test Female: 6 Female: 41 OR: 0.4 0.099

2010% Ctrl: 58 Male: 7 Male: 17 (95%CTI: 0.1 to 1.2)
Gastrointestinal Zhong ZM et | ASD: 18 Chi-square test Yes: 6/ Yes: 35/ OR: 1.4 0.495 No
diseases al., 2017°! Ctrl: 136 No: 12 No: 101 (95%CTI: 0.5 to 4.1) evidence
Genitourinary Zhong ZM et | ASD: 18 Chi-square test Yes: 3/ Yes: 17/ OR: 1.5 0.541 No
diseases al., 2017°! Ctrl: 136 No: 15 No: 129 (95%CTI: 0.4 to 5.8) evidence
Heart diseases Zhong ZM et | ASD: 18 Chi-square test Yes: 1/ Yes: 4/ OR: 1.9 0.563 No

al., 2017°! Ctrl: 136 No: 17 No: 132 (95%CI: 0.2 to 18.4) evidence
Hyperlipidemia Zhong ZM et | ASD: 18 Chi-square test Yes: 5/ Yes: 37/ OR: 1.0 0.959 No

al., 2017°! Ctrl: 136 No: 13 No: 99 (95%CI: 0.3 t0 3.1) evidence
Hypertension Bagheri SRet | ASD: 76 Chi-square test Yes: 22/ Yes: 124/ OR: 1.4 0.205 No

al., 2019 Ctrl: 554 No: 54 No: 430 (95%CI: 0.8 t0 2.4) evidence

Zhong ZM et | ASD: 18 Chi-square test Yes: 7/ Yes: 43/ OR: 1.4 0.537

al., 20173 Ctrl: 136 No: 11 No: 93 (95%CI: 0.5 to 3.8)
Hypothyroidism Zhong ZM et | ASD: 18 Chi-square test Yes: 4/ Yes: 23/ OR: 1.4 0.579 No

al., 20173! Ctrl: 136 No: 14 No: 113 (95%CI: 0.4 to 4.7) evidence
Myelopathy (out of Sakaura H et ASD: 4 Independent t-test | 13.3 16.0 MD: -2.7 0.212 No
18) al., 20133 Ctrl: 36 (JOA grade) +6.8 +3.7 (95%CI: -7.0 to 1.6) evidence

Kaito Tetal., | ASD: 13 Independent t-test | 16.4 15.1 MD: 1.3 0.309

2010% Ctrl: 58 (JOA grade) +3.8 +4.2 (95%CI: 1.2 to 3.8)
Osteoarthritis Zhong ZM et | ASD: 18 Chi-square test Yes: 4/ Yes: 37/ OR: 0.8 0.654 No

al., 20173! Ctrl: 136 No: 14 No: 99 (95%CI: 0.2 to 2.5) evidence
Osteoporosis Bagheri SRet | ASD: 76 Chi-square test Yes: 23/ Yes: 174/ OR: 1.0 0.840 No

al., 20192 Ctrl: 554 No: 53 No: 380 (95%CI: 0.6 to 1.6) evidence
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Zhong ZM et | ASD: 18 Chi-square test Yes: 0/ Yes: 12/ OR: 0.3 0.370

al., 20173 Ctrl: 136 No: 18 No: 124 (95%CI: 0.0 to 4.7)

Cho TK etal., | ASD: 10 Independent t-test | 15.1 = SD not 12.1 £ SD not NA 0.997%*

2014% Ctrl: 144 reported reported
Pulmonary diseases Zhong ZM et | ASD: 18 Chi-square test Yes: 3/ Yes: 29/ OR: 0.7 0.648 No

al., 20173! Ctrl: 136 No: 15 No: 107 (95%CI: 0.20 to 2.7) evidence
Residential area Wang Setal., | ASD: 21 Chi-square test Urban: 9/ Urban: 34 / OR: 1.4 0.523 No

20173 Ctrl: 96 Rural: 12 Rural: 62 (95%CI: 0.5 to 3.6) evidence
History of smoking Bagheri SRet | ASD: 76 Chi-square test Yes: 26/ Yes: 157/ OR: 1.3 0.292 No

al., 2019% Ctrl: 554 No: 50 No: 397 (95%CI: 0.8 t0 2.2) evidence

Wang Setal, | ASD: 21 Chi-square test Yes: 10/ Yes: 42/ OR: 1.2 0.747

2017%° Ctrl: 96 No: 11 No: 54 (95%CI: 0.5 to 3.0)

Zhong ZM et | ASD: 18 Chi-square test Yes: 6/ Yes: 34/ OR: 1.5 0.451

al., 20173 Ctrl: 136 No: 12 No: 102 (95%CI: 0.5 to 4.3)

Liang Jetal., | ASD: 28 Chi-square test Yes: 8/ Yes: 10/ OR: 1.8 0.263

20147 Ctrl: 56 No: 20 No: 46 (95%CTI: 0.6 to 5.4)

Surgical

Intraoperative blood | Wang Hetal., | ASD: 15 Independent t-test | 457.9 +27.7 445.5 £30.8 MD: 12.4 0.130 No
loss (ml) 2017% Ctrl: 222 (95%CI: -3.7 to 28.5) evidence
Number of fused Bagheri SRet | ASD: 76 Chi-square test >4:57/ >4:225/ OR: 4.4 <0.001 Conflicting
segments al., 2019 Ctrl: 554 <4:19 <4:329 (95%CI: 2.5 t0 7.6)

Wang Hetal., | ASD: 15 Chi-square test 2:4/ 2:55/ OR: 1.1 0.870

2017% Ctrl: 222 1: 11 1: 167 (95%CI: 0.3 to 3.6)

Zhong ZM et | ASD: 18 Chi-square test 2:6/ 2:56/ OR: 0.7 0.525

al., 20173 Ctrl: 136 1:12 1: 80 (95%CI: 0.3 t0 2.0)

Lee YSetal, | ASD: 16 Log rank test NA NA NA NS*

20153 Ctrl: 99

Liang Jetal., | ASD: 28 Independent t-test | 1.5+0.7 1.6 £0.6 MD: -0.7 0.643

201437 Ctrl: 56 (95%CI: -0.4 t0 0.2)
Operation time Wang Hetal., | ASD: 15 Independent t-test | 165.0 +10.3 160.1 £ 13.3 MD: 4.9 0.1635 No
(minutes) 2017% Ctrl: 222 (95%CI: -2.0 to 11.8) evidence
Use of allograft Zhong ZM et | ASD: 18 Chi-square test Yes: 4/ Yes: 38/ OR: 0.7 0.610 No

al., 20173 Ctrl: 136 No: 14 No: 98 (95%CI: 0.2 to 2.4) evidence

Liang Jetal., | ASD: 28 Chi-square test Yes: 19/ Yes: 31/ OR: 1.7 0.273

2014%7 Ctrl: 56 No: 9 No: 25 (95%CI: 0.7 to 4.4)
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Rigid instrumentation | Bagheri SR et | ASD: 76 Chi-square test Rigid: 56 / Rigid: 375/ OR: 1.3 0.293 No

al., 2019 Ctrl: 554 Dynamic: 20 Dynamic: 179 (95%CI: 0.8 to 2.3) evidence
Use of bone Zhong ZM et | ASD: 18 Chi-square test Yes: 3/ Yes: 12/ OR: 2.1 0.300 No
morphogenetic al., 20173 Ctrl: 136 No: 15 Mo: 124 (95%CI: 0.5 to 8.2) evidence
proteins

Radiographic
Preoperative measures

Adjacent disc Kaito T etal., | ASD: 13 Independent t-test | 0.6 + 1.1 0.3+09 MD: 0.3 0.301 No
anterolisthesis (mm) | 2010%° Ctrl: 58 (95%CI: -0.3 t0 0.9) evidence
Adjacent disc Kaito Tetal., | ASD: 13 Independent t-test | 1.5+ 1.1 0.8+1.0 MD: 0.7 0.028 Conlflicting
translation (mm) 2010% Ctrl: 58 (95%CI: 0.1 to 1.3)

Lee CSetal., | ASD:26 Logistic NA NA OR: 0.4%* 0.29*

200940 Ctrl: 26 regression (95%CTI: 0.0 to 3.8)
Adjacent disc range Wang Hetal., | ASD: 15 Independent t-test | 10.4 +£2.0 11.1+£29 MD: -0.7 0.359 No
of motion (degrees) 2017% Ctrl: 222 (95%CI: -2.2 t0 0.8) evidence

Cho TK etal., | ASD: 10 Independent t-test | 10.0 + SD not 14.4 £ SD not NA 0.644*

201436 Ctrl: 144 (L3-L4) reported reported

Kaito T etal.,, | ASD: 13 Independent t-test | 7.6 + 3.5 6.9+3.1 MD: 0.7 0.475

2010% Ctrl: 58 (95%CI: -1.2 to 2.6)
Adjacent disc Lee CSetal, | ASD:26 Logistic NA NA OR: 0.6* 0.67* No
wedging (degrees) 20094 Ctrl: 26 regression (95%CI: 0.2 to 20.6) evidence
Adjacent segment Yugueletal., | ASD: 44 Log rank test NA NA NA 0.690%* No
instability 20163 Ctrl: 117 evidence

Lee CSetal, | ASD:26 Logistic NA NA OR: 0.6* 0.73*

20094 Ctrl: 26 regression (95%CI: 0.1 to 6.5)
Adjacent segment Lee CSetal., | ASD:26 Logistic NA NA OR: 0.7* 0.14%* No
rotational deformity | 20094 Ctrl: 26 regression (95%CI: 0.1 to 11.4) evidence
(degrees)
C7 to central sacral Mastsumoto T | ASD: 20 Independent t-test | 12.2+£9.2 9.5+7.7 MD: 2.7 0.169 No
vertical line (mm) etal., 2017% Ctrl: 100 (95%CI: -1.2 t0 6.6) evidence
Epifusional segment | Rothenfluh ASD: 45 Independent t-test | 8.8 +4.8 8.6+4.1 MD: 0.2 0.839 No
angle (degrees) DA et al,, Ctrl: 39 (95%CI: -1.8 t0 2.2) evidence

2015%

Liang Jetal., | ASD: 28 Independent t-test | 9.5 +4.7 10.1+4.4 MD: -0.6 0.566

2014%7 Ctrl: 56 (95%CI: -2.7 to 1.5)
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Facet joint #fMastsumoto ASD: 20 Chi-square test >2:9/ >2:41/ OR: 1.2 0.741 Pooled OR = | Conflicting
degeneration Tetal., 2017 | Ctrl: 100 (L3-L4) <2:11 <2:59 (95%CIL: 0.5 to 3.1) 1.33 (0.28 to
(Weishaupt grade) #Mastsumoto | ASD: 20 | Chi-square test >2:4/ >2:34/ OR: 0.5 0.226 6.42)

Tetal., 201728 | Ctrl: 100 | (L5-S1) <2:16 <2:66 (95%CI: 0.2 to 1.6) (P=0.72)

"Heo Y etal., | ASD: 33 Chi-square test >2:13/ >2:20/ OR: 10.5 <0.001

20153 Ctrl: 345 (Pathria grade) <2:20 <2:324 (95%CI: 4.6 to 24.2)

Lee YSetal, | ASD: 16 Log rank test NA NA NA NS*

20153 Ctrl: 99

#Kaito T et al., | ASD: 13 Chi-square test >2:5/ >2:34/ MD: -0.4 0.039

2010%° Ctrl: 58 Independent t-test | <2: 8 <2:24 (95%CI: -0.8 t0 0.0)

22+07 26+£0.6

Lee CSetal., | ASD:26 Logistic NA NA OR: 0.0%* <0.01%*

20094 Ctrl: 26 regression (95%CI: 0.0 to 0.1)
Facet sagittalization Cho TK etal.,, | ASD: 10 Independent t-test | 62.6 = SD not 72.3 + SD not NA 0.102* No
(degrees) 201436 Ctrl: 144 reported reported evidence

Kaito T etal.,, | ASD: 13 Independent t-test | 63.0+11.8 63.8+17.0 MD: -0.8 0.873

2010% Ctrl: 58 (95%CI: -10.7 t0 9.1)

Okuda Setal., | ASD: 4 Independent t-test | 56 + 13 63+ 16 MD: -7 0.397

20044 Ctrl: 58 (95%CI: -23.410 9.4)
Facet tropism #"Heo Y etal., | ASD: 33 Independent t-test | 8.9 + 6.6 6.6+5.6 MD: 2.3 0.025 Pooled MD | Conflicting
(degrees) 20153 Ctrl: 345 (95%CI: 0.3 to 4.4) =239 (-1.34

Cho TK etal., | ASD: 10 Independent t-test | 5.1 + SD not 5.7 = SD not NA 0.707* to 6.12)

2014% Ctrl: 144 reported reported (P=0.21)

#SakauraHet | ASD: 4 Independent t-test | 8.3 +6.8 53+45 MD: 3.0 0.236

al., 20133 Ctrl: 36 (95%CI: -2.0 to 8.0)

#Kaito T etal., | ASD: 13 Independent t-test | 5.8 +4.1 47+4.0 MD: 1.1 0.375

2010% Ctrl: 58 (95%CI: -1.4 to 3.6)

#0kuda S et ASD: 4 Independent t-test | 16 £9 443 MD: 12 <0.001

al., 2004*! Ctrl: 58 (95%CI: 8.3 to 15.7)
Lamina inclination #Heo Y etal.,, | ASD: 33 Independent t-test | 112.6 +12.8 111.3+74 MD: 1.3 0.371 Pooled MD | Conflicting
(degrees) 20153 Ctrl: 345 (95%CI: -1.6 to 4.2) =6.11(-1.38

Cho TK etal., | ASD: 10 Independent t-test | 107.5 £ SD not 108.9 = SD not NA 0.486%* to 13.60)

201436 Ctrl: 144 reported reported (P=0.11)
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#SakauraHet | ASD: 4 Independent t-test | 134.8 +3.4 127.0 + 4.7 MD: 7.8 0.003
al., 201338 Ctrl: 36 (95%CI: 2.9 to 12.7)
#Kaito T etal., | ASD: 13 Independent t-test | 124.4 +5.1 123.5+39 MD: 0.9 0.480
2010% Ctrl: 58 (95%CI: -1.6 to 3.4)
#0kuda S et ASD: 4 Independent t-test | 138 £ 1 124 +4 MD: 14 <0.001
al., 2004*! Ctrl: 58 (95%CTI: 10.0 to 18.0)
Lumbear scoliosis Okuda Setal., | ASD: 4 Independent t-test | 7+ 8 4+6 MD: 3 0.347 No
(degrees) 2004 Ctrl: 58 (95%CI: -3.3 t0 9.3) evidence
Lumbopelvic #Kim WJ et ASD: 37 Independent t-test | 15.1 +12.3 12.8£9.3 MD: 2.3 0.355 Pooled OR = | Conflicting
mismatch al., 2019%7 Ctrl: 40 (95%CI: -2.6 t0 7.2) 1.75 (0.76 to
(degrees) #Mastsumoto | ASD: 20 Chi-square test >10:15/ >10: 40/ OR: 4.5 0.007 4.40)
T etal., 20172 | Ctrl: 100 <10:5 <10: 60 (95%CI: 1.5 to 13.4) (P=0.23)
#Zhong ZM et | ASD: 18 Chi-square test >10:7/ >10:47/ OR: 1.2 0.745
al., 2017°! Ctrl: 136 <10:9 <10:72 (95%CI: 0.4 to 3.4)
#Rothenfluh ASD: 45 Chi-square test >10:35/ >10: 8/ OR: 10.6 <0.001
DA etal., Ctrl: 39 <10:12 <10:29 (95%CI: 3.8 t0 29.4)
2015%
Pelvic incidence #Kim WJ et ASD: 37 Independent t-test | 54.9 +9.4 523+11.3 MD: 2.6 0.278 Pooled MD | Conflicting
(degrees) al., 201977 Ctrl: 40 (95%CI: -2.1 to 7.3) =2.16 (-1.51
"Mastsumoto | ASD:20 | Independent t-test | 59.7 + 8.3 56.8+9.1 MD: 2.9 0.190 to 5.84)
T etal, 2017% | Ctrl: 100 (95%Cl: -1.5 t0 7.3) (P=0.25)
#Wang S etal., | ASD: 21 Independent t-test | 52.9 +11.1 54.6 +9.8 MD: -1.7 0.491
2017% Ctrl: 96 (95%CI: -6.5 t0 3.1)
#7Zhong ZM et | ASD: 18 Independent t-test | 64.6 + 13.8 62.7+15.7 MD: 1.9 0.626
al., 2017°! Ctrl: 136 (95%CI: -5.8 t0 9.6)
#"Heo Y etal., | ASD: 33 Independent t-test | 56.9+11.0 594+104 MD: -2.6 0.181
2015% Ctrl: 345 (95%CI: -6.3 to 1.2)
#Rothenfluh ASD: 45 Independent t-test | 60.9 +10.0 51.7+104 MD: 9.2 <0.001
DA etal., Ctrl: 39 (95%CI: 4.8 to 13.6)
2015%
Pelvic tilt (degrees) #Kim WJ et ASD: 37 Independent t-test | 23.9 + 8.5 21.4+8.8 MD: 2.5 0.209 Pooled MD | Conflicting
al., 2019%7 Ctrl: 40 (95%CI: -1.4 to 6.4) =2.43 (-0.02
*Mastsumoto | ASD: 20 Independent t-test | 27.0 + 6.2 229+7.8 MD: 4.1 0.029 to 4.89)
T etal., 2017%® | Ctrl: 100 (95%CI: 0.43 to 7.77) (P=0.05)
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#Wang S etal., | ASD: 21 Independent t-test | 15.19 +£5.56 16.19 £5.65 MD: -1.0 0.463
20173 Ctrl: 96 (95%CI: -3.7 to 1.7)
#Zhong ZM et | ASD: 18 Independent t-test | 22.6 £ 8.9 22.1+8.0 MD: 0.5 0.806
al., 20173 Ctrl: 136 (95%CI: -3.5 t0 4.5)
#Rothenfluh ASD: 45 Independent t-test | 22.2 +7.3 16.8+6.8 MD: 5.4 <0.001
DA et al., Ctrl: 39 (95%CI: 2.3 t0 8.5)
2015%
Sacral slope #Bagheri SR et | ASD: 76 Independent t-test | 34.34 + 12.8 36.14 £ 11.7 MD: -1.8 0.214 Pooled MD | Conflicting
(degrees) al., 20192° Ctrl: 554 (95%CI: -4.6 to 1.0) =-0.32 (-
*Kim W1J et ASD: 37 Independent t-test | 31.1 +6.6 305+7.1 MD: 0.6 0.703 0.70 to 1.07)
al., 201927 Ctrl: 40 (95%CI: -2.5 t0 3.7) (P=0.65)
#Mastsumoto | ASD: 20 Independent t-test | 32.7 £6.7 33.8+7.2 MD: -1.1 0.530
Tetal., 2017 | Ctrl: 100 (95%CI: -4.6 to 2.4)
#Wang S etal., | ASD: 21 Independent t-test | 37.71 £ 9.94 38.45+7.8 MD: -0.74 0.709
20173 Ctrl: 96 (95%CI: -4.7 t0 3.2)
#Zhong ZM et | ASD: 18 Independent t-test | 42.3 +9.3 41.1+£11.7 MD: 1.2 0.677
al., 20173! Ctrl: 136 (95%CI: -4.5 t0 6.9)
#Rothenfluh ASD: 45 Independent t-test | 36.2 + 8.4 349+7.6 MD: 1.3 0.462
DA et al., Ctrl: 39 (95%CI: -2.2 to 4.8)
2015%
#Liang J etal., | ASD: 28 Independent t-test | 33.6 + 10.4 348+7.5 MD: -1.2 0.547
2014% Ctrl: 56 (95%CI: -5.2t0 2.7)
Sagittal vertical axis | Kim W] etal., | ASD: 37 Independent t-test | 2.4 + 1.3 25+1.1 MD: -0.1 0.716 Conflicting
(mm) 2019% Ctrl: 40 (95%CI: -0.7 to 0.5)
Mastsumoto T | ASD: 20 Chi-square test >50:10/ >50: 21 OR: 3.8 0.009
etal., 2017% Ctrl: 100 <50:10 <50:79 (95%CI: 1.4 t0 10.2)
Segmental lordosis Kim WJ etal., | ASD: 37 Independent t-test | 21.3 £9.1 22.1+84 MD: -0.8 0.689 No
(degrees) 2019% Ctrl: 40 (95%CI: -4.8 t0 3.2) evidence
Mastsumoto T | ASD: 20 Independent t-test | 11.4+9.4 14.0+5.8 MD: -2.6 0.106
etal., 2017% Ctrl: 100 (95%CI: -5.8 t0 0.6)
Zhong ZM et | ASD: 18 Independent t-test | 17.1 £10.9 17.9£11.1 MD: -0.8 0.774
al., 20173 Ctrl: 136 (95%CI: -6.3 t0 4.7)
Heo Y et al., ASD: 33 Independent t-test | 11.9+7.4 12.5+6.5 MD: -0.5 0.666
20153 Ctrl: 345 (95%CI: -2.9t0 1.9)
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Heo Y et al., ASD: 33 Independent t-test | 11.9 + 6.5 14.6+7.6 MD: -2.7 0.051

20153 Ctrl: 345 (95%CI: -5.4 t0 0.0)

Rothenfluh ASD: 45 Independent t-test | 23.6 + 12.6 265+113 MD: -2.9 0.273

DA etal, Ctrl: 39 (95%CI: -8.1 t0 2.3)

2015%

Cho TK etal.,, | ASD: 10 Independent t-test | 12.4 + SD not 15.2 + SD not NA 0.173*

20143 Ctrl: 144 reported reported

Okuda Setal., | ASD: 4 Independent t-test | 9 + 6 13£6 MD: -4 0.202

2004 Ctrl: 58 (95%CI: -10.2 t0 2.2)
Subjacent segment Rothenfluh ASD: 45 Independent t-test | 11.9 +6.0 9.6+6.7 MD: 2.3 0.101 No
angle (degrees) DA et al,, Ctrl: 39 (95%CI: -0.5 to0 5.1) evidence

2015%
Thoracic kyphosis Mastsumoto T | ASD: 20 Independent t-test | 24.7 + 10.8 29.4+9.38 MD: -4.7 0.057 No
(degrees) etal., 2017% Ctrl: 100 (95%CI: -9.5 t0 0.1) evidence

Postoperative measures

C7 to central sacral Mastsumoto T | ASD: 20 Independent t-test | 12.7 +11.2 10.0 £ 8.8 MD: 2.7 0.235 No
vertical line (mm) etal., 2017% Ctrl: 100 (95%CI: -1.8 to 7.2) evidence
Epifusional segment | Rothenfluh ASD: 45 Independent t-test | 8.6 + 4.1 94+34 MD: -0.8 0.338 No
angle (degrees) DA et al,, Ctrl: 39 (95%CI: -2.5 t0 0.9) evidence

2015%

Liang Jetal., | ASD: 28 Independent t-test | 9.4 + 5.7 89144 MD: 0.5 0.658

201437 Ctrl: 56 (95%CI: -1.7t0 2.7)
Facet orientation Yugueletal., | ASD: 44 Log rank test NA NA NA 0.227* No
(degrees) 2016 Ctrl: 117 evidence
Fusion angle Rothenfluh ASD: 45 Independent t-test | 22.7 + 8.6 244 +93 MD: -1.7 0.387 No
(degrees) DA et al,, Ctrl: 39 (95%CI: -5.6 to 2.2) evidence

2015%

Sakaura H et ASD: 4 Independent t-test | 9.8 + 7.1 126 £5.8 MD: -2.8 0.375

al., 201338 Ctrl: 36 (95%CI: -9.1 t0 3.5)

Kaito T etal., | ASD: 13 Independent t-test | 10.3 + 6.5 10.7+4.4 MD: -0.4 0.788

2010% Ctrl: 58 (95%CI: -3.4 10 2.6)
Laminar inclination Yugue L etal.,, | ASD: 44 Log rank test NA NA NA 0.633* No
(degrees) 2016 Ctrl: 117 evidence
Sacral slope #Kim WJ et ASD: 37 Independent t-test | 31.5+8.1 32.1+8.6 MD: -0.6 0.754 Conflicting
(degrees) al., 2019%7 Ctrl: 40 (95%CI: -4.4t0 3.2)
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#fMastsumoto ASD: 20 Independent t-test | 33.0 +7.6 346x7.5 MD: -1.6 0.387
Tetal., 2017 | Ctrl: 100 (95%CI: -5.3 to0 2.0)
#Wang S etal., | ASD: 21 Independent t-test | 34.29 £ 7.8 37.1+£8.8 MD: -2.8 0.185
2017%° Ctrl: 96 (95%CI: -6.9 to 1.3)
"Zhong ZM et | ASD: 18 | Independent t-test | 39.8 + 9.1 398+ 113 MD: 0.0 oo | © 0‘(’)1‘?5‘; MD
al., 2017°! Ctrl: 136 (95%CT: -4.6 to 4.6) e § )
#Rothenfluh ASD: 45 Independent t-test | 37.8 + 8.0 35377 MD: 2.5 0.150 (}'):0'53)'
DA et al., Ctrl: 39 (95%CI: -0.92 to 5.92)
2015%
#Liang Jetal., | ASD: 28 Independent t-test | 31.8 +9.1 343+7.0 MD: -2.5 0.167
2014%7 Ctrl: 56 (95%CI: -6.07 to 1.07)
Sagittal vertical axis | Kim W] etal., | ASD: 37 Independent t-test | 2.1 + 1.8 23+1.1 MD: -0.2 0.555 No
(mm) 2019% Ctrl: 40 (95%CI: -0.87 t0 0.47) evidence
Mastsumoto T | ASD: 20 Chi-square test >50:9/ >50:24/ OR: 2.6 0.060
etal., 2017% Ctrl: 100 <50:11 <50:76 (95%CI: 1.0 to 7.0)
Segmental lordosis Kim Wl etal., | ASD: 37 Independent t-test | 19.2 £ 9.4 248+7.7 MD: -5.6 0.005 No
(degrees) 2019% Ctrl: 40 (L4-S1) (95%CI: -9.5 to -1.7) evidence
Mastsumoto T | ASD: 20 Independent t-test | 12.9 6.9 12.8+6.2 MD: 0.1 0.949
etal., 2017% Ctrl: 100 (L4-L5) (95%CI: -3.0 t0 3.2)
Zhong ZM et | ASD: 18 Independent t-test | 18.4 + 8.8 17.9+£9.3 MD: 0.5 0.830
al., 20173 Ctrl: 136 (L4-L5) (95%CI: -4.1t0 5.1)
Yugue I etal., | ASD: 44 Log rank test NA NA NA 0.228*
2016 Ctrl: 117 (L4-L5)
Adjacent spinal canal | YugueIetal, | ASD: 44 Log rank test NA NA NA 0.299%* No
stenosis ratio on MRI | 20163 Ctrl: 117 evidence
Subjacent segment Rothenfluh ASD: 45 Independent t-test | 10.9 +£ 6.9 9.8+6.3 MD: 1.1 0.450 No
angle (degrees) DA etal., Ctrl: 39 (95%CI: -1.8 t0 4.0) evidence
2015%
Fused vertebral slip Yugue I etal., | ASD: 44 Log rank test NA NA NA 0.147* No
(percentage) 2016% Ctrl: 117 evidence

Note. * = reported from a study; #= studies included in the meta-analysis of the risk factor with conflicting findings; 95%CI = 95% confidence interval, ASD = adjacent

segment disease; ASAPSC system = American Society of Anesthesiologists Physical Status Classification system; Ctrl = control (patients without ASD); JOA = Japanese

Orthopaedic Association; MD = mean difference; OR = odds ratio; NA = not available.
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Appendix 6. Meta-analyses of pooled risk factors for adjacent segment disease (ASD) compared to a control
group without ASD (i.e. CTRL) that showed no statistical significance.

Age
ASD CTRL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year 1V, Random, 95% CI|
Bagheri, S.R. et al., 2019 61.37 4.12 76 62.37 3.9 554 28.4% -1.00[-1.98,-0.02] 2019 -
Wang, H. etal., 2017 55.3 10.5 15 53.1 109 222 9.8% 2.20[-3.30, 7.70] 2017 —
Wang, S. et al., 2017 56.43 8.79 21 54.6 12.25 96 12.7% 1.83[-2.66,6.32] 2017 —
Zhong, Z.M. et al., 2017 59.8 14.1 18 58.2 134 136 7.1% 1.60 [-5.29, 8.49] 2017 s e —
Heo, Y. etal., 2015 62.79 8.22 33 58.66 9.89 345 18.8% 4.13[1.14, 7.12] 2015 —
Sakaura, H. et al., 2013 53.5 12.6 4 591 15.1 36 2.3% -5.60[-18.90, 7.70] 2013
Kaito, T. et al., 2010 66 8.3 13 634 8.6 58 11.1% 2.60[-2.43,7.63] 2010 -
Okuda, S. et al., 2004 65 5 4 64 10 58 9.8% 1.00 [-4.53, 6.53] 2004 s R —
Total (95% C 184 1505 100.0%  1.31[-0.79, 3.41] P
Heterogeneity: Tau® = 3.78; Chi? = 14.38, df = 7 (P = 0.04); I = 51% ' t | t |
-20 -10 0 10 20
Test for overall effect: Z = 1.22 (P = 0.22) Favours CTRL Favours ASD
Alcohol drinking
ASD CTRL Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl 1V, Random, 95% CI
Wang, S. et al., 2017 6 21 54 96 48.8% 0.31[0.11, 0.87] —a—
Zhong, Z.M. et al., 2017 8 18 68 136 51.2% 0.80 [0.30, 2.15]
Total (95% CI) 39 232 100.0% 0.50 [0.20, 1.27]
Total events 14 122
ity: Tau? = - Chi? = = = 2= b } | f |
?etfrfogenentyl.lT?? t—giSl ?5" o _1(.)6]&1df 1(P=0.19);1 41% o1 o i 10 100
est for overall effect: Z = 1.45 (P = 0.15) Favours CTRL Favours ASD
Bone mineral density
ASD CTRL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year IV, Random, 95% CI
Wang, H. et al., 2017 -1 0.2 15 -1.2 0.3 222 57.3% 0.20[0.09, 0.31] 2017 =
Wang, S. et al., 2017 -1.3 0.93 21 -0.9 117 96 42.7% -0.40[-0.86, 0.06] 2017
Total (95% CI) 36 318 100.0% -0.06 [-0.64, 0.53]
Heterogeneity: Tau® = 0.15; Chi® = 6.15, df = 1 (P = 0.01); I* = 84% I—Z _51 ) =1 21
Test for overall effect: Z = 0.19 (P = 0.85) Favours CTRL Favours ASD
Preoperative facet joint degeneration
ASD CTRL Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Mastsumoto, T. et al., 2017 9 20 41 100 25.5% 1.18 [0.45, 3.10] 2017 I L
Mastsumoto, T. et al., 2017 4 20 34 100 24.4% 0.49 [0.15, 1.57] 2017 —
Heo, Y. et al., 2015 13 33 20 345 26.1% 10.56[4.60, 24.26] 2015 e
Kaito, T. et al., 2010 5 13 34 58 24.0% 0.44 [0.13, 1.51] 2010 - &1
Total (95% ClI) 86 603 100.0% 1.33 [0.28, 6.42]
Total events 31 129
Heterogeneity: Tau? = 2.29; Chi? = 27.89, df = 3 (P < 0.00001); I = 89% r t T t {
0.02 0.1 10 50
Test for overall effect: Z = 0.35 (P = 0.72) Favours CTRL Favours ASD
Preoperative facet tropism
ASD CTRL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Heo, Y. et al., 2015 8.91 6.63 33 6.58 5.6 345 35.0% 2.33[-0.01,4.67] 2015 o m—
Sakaura, H. et al., 2013 8.3 6.8 4 5.3 4.5 36 17.2%  3.00([-3.82,9.82] 2013
Kaito, T. et al., 2010 5.8 4.1 13 7 1 58 35.4% -1.20[-3.44,1.04] 2010 —
Okuda, S. et al., 2004 16 9 4 4 3 58 12.4% 12.00 [3.15, 20.85] 2004 ——
Total (95% Cl) 54 497 100.0% 2.39 [-1.34, 6.12] —~l——
Heterogeneity: Tau’ = 8.93; Chi® = 11.20, df = 3 (P = 0.01); I* = 73% T - s t o
Test for overall effect: Z = 1.26 (P = 0.21) Favours CTRL Favours ASD
Preoperative lamina inclination
ASD CTRL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Heo, Y. et al., 2015 112.55 12.83 33 111.26 7.36 345 24.0% 1.29 [-3.16, 5.74] 2015 [
Sakaura, H. et al., 2013 134.8 3.4 4 127 4.7 36 24.7% 7.80 [4.13, 11.47] 2013 —_—
Kaito, T. et al., 2010 1244 5.1 13 123.5 3.9 58 25.2%  0.90[-2.05, 3.85] 2010 —
Okuda, S. et al., 2004 138 1 4 124 4 58 26.0% 14.00[12.58, 15.42] 2004 -
Total (95% ClI) 54 497 100.0% 6.11 [-1.38, 13.60] e
[ 2 _ . 2 - - 12 — 9B, ; + + J
Heterogeneity: Tau® = 55.61; Chi* = 82.58, df = 3 (P < 0.00001); I* = 96% o 1o 10 20

Test for overall effect: Z = 1.60 (P

=0.11)

0
Favours CTRL Favours ASD
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Preoperative lumbopelvic mismatch

ASD CTRL Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% ClI
Kim, W.J. et al., 2019 25 37 16 40 27.0% 3.13 [1.23, 7.96] 2019 L
Mastsumoto, T. et al., 2017 15 20 40 100 24.6% 4.50[1.52, 13.36] 2017 —
Zhong, Z.M. et al., 2017 7 18 47 136 25.8% 1.21[0.44, 3.31] 2017 e —
Rothenfluh, D.A. et al., 2015 5 45 8 39 22.7% 0.48 [0.14, 1.63] 2015 - 1
Total (95% CI) 120 315 100.0% 1.75 [0.70, 4.40] ——all—
Total events 52 111
Heterogeneity: Tau? = 0.59; Chi? = 9.16, df = 3 (P = 0.03); I*> = 67% k t + {
Test fq Il effect: Z = 1.19 (P = 0.23 0.05 0.2 > 20
est for overall effect: Z = 1.19 (P = 0.23) Favours CTRL Favours ASD
Preoperative pelvic incidence
ASD CTRL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% ClI
Kim, W.J. et al., 2019 54.9 9.4 37 523 113 40 17.5%  2.60([-2.03, 7.23] 2019 —
Mastsumoto, T. et al., 2017 59.7 8.3 20 56.8 9.1 100 18.7% 2.90[-1.15,6.95] 2017 R e —
Wang, S. et al., 2017 52.91 11.08 15 54.57 9.8 57 14.4% -1.66[-7.82,4.50] 2017
Zhong, Z.M. et al., 2017 64.6 13.8 16 62.7 15.7 119 12.3% 1.90 [-5.43, 9.23] 2017
Heo, Y. et al., 2015 56.88 10.97 33 59.44 10.44 345 19.0% -2.56[-6.46, 1.34] 2015 —
Rothenfluh, D.A. et al., 2015 60.9 10 45 51.7 104 39 18.0% 9.20[4.82,13.58] 2015 ——
Total (95% CI) 166 700 100.0% 2.16 [-1.51, 5.84] ﬂ.'
Heterogeneity: Tau® = 14.50; Chi®> = 17.19, df = 5 (P = 0.004); I’ = 71% 1_10 = é 10’
Test for overall effect: Z = 1.15 (P = 0.25) Favours CTRL Favours ASD
Preoperative pelvic tilt
ASD CTRL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year 1V, Random, 95% CI
Kim, WJ. et al., 2019 23.9 8.5 37 214 838 40 18.4% 2.50[-1.37,6.37] 2019 1T
Mastsumoto, T. et al., 2017 27 6.2 20 229 7.8 100 21.9% 4.10[0.98, 7.22] 2017 I —
Wang, S. et al., 2017 15.19 5.56 15 16.19 5.65 57 21.7% -1.00[-4.17,2.17] 2017 —_—
Zhong, Z.M. et al., 2017 226 89 16 22.1 8 119 15.5% 0.50[-4.09, 5.09] 2017 e
Rothenfluh, D.A. et al., 2015 222 7.3 45 16.8 6.8 39 22.4% 5.40[2.38, 8.42] 2015 L
Total (95% Cl) 133 355 100.0% 2.43 [-0.02, 4.89] | —
Heterogeneity: Tau? = 4,63; Chi? = 9.95, df = 4 (P = 0.04); I’ = 60% l t t {
-10 -5 0 5 10
Test for overall effect: Z = 1.94 (P = 0.05) Favours CTRL Favours ASD
Preoperative sacral slope
ASD CTRL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year 1V, Random, 95% ClI
Bagheri, S.R. et al., 2019 3434 12.8 76 36.14 11.7 554 20.8% -1.80[-4.84, 1.24] 2019 —_—
Kim, WJ. et al., 2019 31.1 6.6 37 305 7.1 40 20.5% 0.60[-2.46,3.66] 2019 I e —
Mastsumoto, T. et al., 2017 32.7 6.7 20 33.8 7.2 100 18.1% -1.10[-4.36,2.16] 2017 e e—
Wang, S. et al., 2017 37.71 9.94 15 38.45 7.8 57 6.5% -0.74[-6.16, 4.68] 2017 ]
Zhong, Z.M. et al., 2017 423 93 16 41.1 11.7 119 7.6% 1.20[-3.82, 6.22] 2017 —
Rothenfluh, D.A. et al., 2015 36.2 8.4 45 349 76 39 16.4% 1.30[-2.12, 4.72] 2015 1
Liang, J. et al., 2014 33.6 10.4 28 348 75 56 10.2% -1.20[-5.52,3.12] 2014 -1
Total (95% CI) 237 965 100.0% -0.32 [-1.70, 1.07] ?
Heterogeneity: Tau? = 0.00; Chi? = 2.87, df = 6 (P = 0.82); I? = 0% k I } } |
. -10 -5 0 5 10
Test for overall effect: Z = 0.45 (P = 0.65) Favours CTRL Favours ASD
Postoperative sacral slope
ASD CTRL Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% CI
Kim, WJ. et al., 2019 315 8.1 37 321 86 40 18.0% -0.60[-4.33,3.13] 2019 —
Mastsumoto, T. et al., 2017 33 7.6 20 346 7.5 100 18.7% -1.60[-5.24,2.04] 2017 —_—
Wang, S. et al.,, 2017 34.29 7.81 15 37.06 8.78 57 13.1% -2.77[-7.33, 1.79] 2017 e
Zhong, Z.M. et al., 2017 39.8 9.1 16 39.8 11.3 119 11.6% 0.00 [-4.90, 4.90] 2017
Rothenfluh, D.A. et al., 2015 37.8 8 45 349 7.6 39 21.3%  2.90[-0.44, 6.24] 2015 T
Liang, J. et al., 2014 31.8 9.1 28 343 7 56 17.3% -2.50[-6.34, 1.34] 2014 — 1
Total (95% Cly 161 411 100.0% -0.58 [-2.39, 1.22] *
Heterogeneity: Tau? = 1.10; Chi? = 6.37,df = 5 (P = 0.27); I = 21% ‘l—10 _55 1 10“

Test for overall effect: Z = 0.63 (P = 0.53)

0 5
Favours CTRL Favours ASD
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Appendix 7. The funnel plot for assessing publication bias of studies evaluating preoperative
lumbar lordosis as a risk factor for adjacent segment disease following lumbar fusion.
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Heterogeneity: Tau?> = 11.12
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