Figure 1. PRISMA 2020 Flow Diagram

Search updated: 15 August 2026 | Six databases searched | PROSPERO: CRD420261440727 (registered
15 January 2025)

Records identified from databases (n = 2,156):
PubMed/MEDLINE (487), Embase (612),
IDENTIFICATION Cochrane Library (156), Web of Science (423),
CNKI (312), Wanfang Data (166). No additional
records from other sources.

| Records removed before screening (duplicates):
n=474

| Records screened (after duplicate removal): n =
1,682

— Records excluded (title/abstract screening): n = 1,570
Reasons: irrelevant topic (823), non-human/non-clinical
(198), conference abstract/letter (312), duplicate not
captured (137), other (100)

SCREENING Full-text articles assessed for eligibility: n =112

— Full-text articles excluded: n = 84

* Did not report AVHRR/CACR: 26

« Insufficient follow-up (<6 months) or unclear
refracture definition: 22

* Biomechanical/animal/computational model: 12

* Case report/technical note/conference abstract with
n<30: 14

« Editorial/letter without original data: 6

* Systematic review/meta-analysis excluded per protocol
amendment: 4

Studies included in qualitative synthesis: n =28
primary studies

* Retrospective cohort studies: 14
INCLUDED * Prospective cohort studies: 4

* Randomized controlled trials (and secondary
analyses): 3

» Case—control studies: 7

| Studies included in quantitative synthesis (meta-
analysis): n =0

Reason: substantial clinical and methodological
heterogeneity precluded valid statistical pooling

Systematic reviews and meta-analyses (n = 4 identified
NOTE .
at full-text stage) were excluded from the primary




evidence synthesis per protocol amendment to prevent
duplicate counting of patient cohorts. These publications
were retained as background references for contextual
discussion and manual reference-list screening.

From: Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372:n71. doi:10.1136/bmj.n71




Table 1. Characteristics of Included Primary Studies (n = 28)
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Note: *Systematic reviews and meta-analyses were excluded from the primary evidence synthesis per protocol
amendment but are listed here for completeness as background references. AVHRR = anterior vertebral height
restoration rate; AVHR = anterior vertebral height ratio; BMD = bone mineral density; CACR = Cobb angle
correction rate; CT = computed tomography; DXA = dual-energy X-ray absorptiometry;, NVCF = new vertebral




compression fracture; PCVP = percutaneous curved vertebroplasty; PKP = percutaneous kyphoplasty; PVP =
percutaneous vertebroplasty;, RCS = restricted cubic splines; RCT = randomized controlled trial; VAS = visual analog
scale.



Table 2. Quality Assessment of Included Primary Studies

A. Observational Studies (Newcastle—Ottawa Scale)

Comparability

Author, Year Selection (0—4) (0-2) Outcome (0-3) | Total (0-9) Quality Rating
F;J;l]et al., 2025 3 b 3 8 High
50? al., 2018 4 5 3 9 High
;{(?;6;; tcltﬁl., 3 1 3 7 High

[(;li ]et al., 2024 3 5 2 7 High
U TACE | : :
[Cza:a et al., 2020 3 1 2 6 Moderate
sy | : 2 7
%(I)l;l;g[ 9? etal, 3 1 2 6 Moderate
Xongen. | 1 z ;
2H(;11a;1g[;3eg]al., 3 1 2 6 Moderate
%(1)1;:‘1 [e; la]l., 3 1 ) 6 Moderate
;X(/)zrgg[i?t al., 3 1 2 6 Moderate
Temctal | 5 1 z ; Mods
Klazen et al., 4 2 3 9 High

2010 [4]




Wardlaw et al.,

2009 [6] 4 2 3 9 High
B. Randomized Controlled Trials (Cochrane RoB 2)

D1: D2: D3: Missing | D4: . .
Study Randomization | Deviations Data Measurement Ds: Selection | Overall
VERTOS I Some Some
(Klazen et al., | Low % Low Low Low
2010) [4] concerns concerns
FREE Some Some
(Wardlaw et | Low " Low Low Low
al., 2009) [6] concerns concerns
VAPOUR Some Some
(Clark et al., Low % Low Low Low
2016) [34] concerns concerns

Note: *Some concerns regarding blinding of participants and personnel due to the nature of surgical interventions.
DI-D5 correspond to the five RoB 2 domains. Overall rating reflects the highest concern across domains. NOS =
Newcastle—Ottawa Scale; RoB 2 = Cochrane Risk of Bias tool version 2.




Table 3. GRADE Summary of Findings

Certainty of evidence for the association between AVHRR/CACR and postoperative refracture after
PVP/PKP in patients with OVCF
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Note: Certainty ratings follow GRADE methodology. 'Very low' indicates that the true effect is likely to be substantially
different from the estimated effect. 'Low’ indicates that the true effect may be substantially different. "Moderate’
indicates that the true effect is probably close to the estimated effect. No outcome reached high certainty. Downgrading
rationale: (1) Risk of bias—predominance of retrospective single-center designs with incomplete confounder
adjustment; (2) Inconsistency—variable effect directions and magnitudes across studies; (3) Imprecision—wide
confidence intervals, particularly in smaller cohorts; (4) Publication bias—suspected due to absence of registered
protocols and predominance of positive findings in the Chinese-language literature. AVHRR = anterior vertebral
height restoration rate; CACR = Cobb angle correction rate; GRADE = Grading of Recommendations Assessment,
Development and Evaluation;, OR = odds ratio; OVCF = osteoporotic vertebral compression fracture; PKP =
percutaneous kyphoplasty; PVP = percutaneous vertebroplasty; RCT = randomized controlled trial.



