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Comparison between bioabsorbable magnesium and
titanium compression screws for hallux valgus treated
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Xin Fu, MD™®, Gui-xin Wang, MD?*(, Chen-guang Wang, MD3®, Zhi-jun Li, MD?

'Department of Orthopedics, Tianjin Hospital, Tianjin, China

2Department of Traumatic Orthopedics, Tianjin Hospital, Tianjin, China
3Department of Orthopedics, Tianjin Medical University General Hospital, Tianjin, China

Hallux valgus (HV) is one of common deformities
of the forefoot and may result in severe pain,
forefoot deformity, and impaired quality of life.
For mild cases, conservative treatment including
physical therapy, insole or brace wearing can
temporarily relieve pain and delay the progress of
deformity.? In case of treatment failure, surgical
treatment is commonly used to correct deformity,
restore function, and relieve pain. Currently, distal
metatarsal osteotomy (DMO) has been shown to be
an effective technique for the correction of mild-
to-moderate HV deformities with a congruent
metatarsophalangeal joint.®!
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ABSTRACT

Objectives: In this review, we discuss the efficacy and safety of
biodegradable magnesium screws compared to titanium screws in
the treatment of hallux valgus (HV) in patients undergoing distal
metatarsal osteotomy (DMO).

Materials and methods: Eligible scientific articles published
prior to October 2022 were retrieved from the PubMed, Springer,
ScienceDirect, and Cochrane Library databases. The terms
used for searching included “hallux valgus”, “distal metatarsal
osteotomies”, and “bioabsorbable magnesium screw” which
were limited in the title or abstract through the text. The title
and abstract were checked one by one to exclude the non-related
studies. For primary identified studies and relevant systematic
reviews, the full texts were accessed and browsed to finally
include the eligible studies. No restriction was set on publication
language and publication status.

Results: Two randomized-controlled trials (RCTs) and three
non-RCTs that met the inclusion criteria were included. There
was no significant difference in the American Orthopaedic Foot
and Ankle Society (AOFAS) score, postoperative HV angle
(HVA), intermetatarsal angle (IMA), Visual Analog Scale (VAS)
score, soft tissue irritation, implant fracture, reoperation, and
infection rates between two groups.

Conclusion: Bioabsorbable magnesium compression screws
show comparable clinical or radiological results to titanium
compression screws in the treatment of HV in patients undergoing
DMO.

Keywords: Biodegradable screws, hallux valgus, meta-analysis,
osteotomy.

Metallic screw fixation after DMO allowing
early rehabilitation and weight-bearing is
commonly used to prevent postoperative loss
of reduction. However, adverse effects such as
irritation of metallic screws or stress shielding are
still inevitable. Elective implant removal due to
irritation of metallic screws is seen in up to 26.9%
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of patients.”! In addition, metallic screws result in
artefact on computed tomography scans and have
noise on magnetic resonance imaging.

Biodegradable implants, such as polyglycolide,
polydioxanone, and poly-L-lactic acid pins, have been
developed to overcome the limitations of standard
metallic implants.”? However, some complications
such as granuloma formation and foreign body
reactions, sinus formation, and allergic reactions have
been reported.®! Recently, alternative bioabsorbable
magnesium-based screws have been introduced
in orthopedic surgery.” Several studies!® have
compared biodegradable magnesium screws with
metal screws in patients undergoing DMO. However,
whether biodegradable magnesium screws are
effective and safe as metallic screws in DMO still
remains controversial.

In this review, we discuss the efficacy and safety
of biodegradable magnesium screws compared to
titanium screws in the treatment of HV in patients
undergoing DMO.

MATERIALS AND METHODS

Search strategy

This meta-analysis was prepared in accordance with
the guidelines of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA).
Two blinded authors independently conducted the
searching strategy. The current study firstly searched
electronic database for possible literatures in the
following database: PubMed, Springer, Science Direct,
and Cochrane Library databases from their respective
inception dates to October 2022. The terms used for
searching included “hallux valgus”, “distal metatarsal
osteotomies”, and “bioabsorbable magnesium screw”
which were limited in the title or abstract through the
text. The duplications were firstly deleted. The title
and abstract were checked one by one to exclude the
non-related studies. For primary identified studies
and relevant systematic reviews, the full texts were
accessed and browsed to finally include the eligible
studies. The bibliographies of the initial studies were
additionally manually checked by turn for other
relevant articles. No restriction was set on publication
language and publication status.

Inclusion criteria

Eligibility criteria were defined using the
Population, Intervention, Comparator, Outcomes
and Study Design (PICOS) approach. Studies were
selected for further quality evaluation and data
extraction based on the following inclusion criteria:
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(i) HV patients treated with DMO; (ii) the test
group were treated with bioabsorbable magnesium
screws, the control group were treated with titanium
compression screws; (iiij) the clinical outcomes
included postoperative American Orthopaedic
Foot and Ankle Society (AOFAS) score, HV
angle (HVA), intermetatarsal angle (IMA), distal
metatarsal articular angle (DMAA), Visual Analog
Scale (VAS), soft tissue irritation, implant fracture,
loss of correction, reoperation, infection, and
wound complications; (iv) studies were published
comparative trials including randomized-controlled
trials (RCTs) or non-RCTs.

Exclusion criteria

We excluded articles that were: (i) duplicate
articles or articles including the same patients,
content and results; (i1) theoretical research, case
reports, meta-analyses, systematic reviews, expert
comments, economic analyses and conference reports;
and (i7i) studies with non-relevant outcome.

Data extraction

Data extraction was independently performed by
two researchers including the following aspects of
the study population: authors, country, study design,
publication year, sample size, age, sex, and outcome
measures. The lack of clarity during the extraction
was resolved by discussion between them. Multiple
publications from the same studies were clustered.

Quality assessment

All eligible studies were independently evaluated
by two reviewers. According to the Cochrane
Handbook for Systematic Reviews of Interventions,!?
quality assessment of the included RCTs was
conducted. For the non-RCTs, methodological
quality was assessed using methodological index for
non-randomized studies (MINORS).[*!

Statistical analysis

Statistical analysis was performed using
the RevMan version 5.1 software (The Cochrane
Collaboration, Oxford, UK). The mean differences
(MDs) and 95% confidence intervals (CIs) were
determined for continuous variables. The dichotomous
data were expressed as the risk differences (RDs)
with 95% CIs. The heterogeneity for each outcome
was evaluated using the standard chi-square test.
I’<50% and p>0.05 was defined as no significant
heterogeneity and the fixed-effect model was adopted.
Otherwise, the random-effect model was selected, in
case of I>>50% and p<0.05. For heterogeneity, the
random-effect model was used with reverse variance
method. After excluding the obvious source of clinical
heterogeneity, the random-effects model was used to
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pool the data. When obvious clinical heterogeneity
existed, the researchers performed subgroup or
sensitivity analyses or only descriptive analyses.

RESULTS

Search results

A total of 52 studies were identified as potentially
relevant literature reports. There were no additional
studies identified through other sources. We obtained
28 articles, when the duplicate articles were removed.
By scanning the title and abstract, 15 studies were
excluded according to the eligibility criteria. Another
eight articles were further excluded by reading
the full text. Ultimately, two RCTs(%"! and three
non-RCTsM41 were eligible for data extraction and
meta-analysis. The searching process is shown in
Figure 1.

Characteristics of included studies

Demographic characteristics and other details of
the included studies are presented in Table I. In each
study, baseline characteristics of the two groups were
found to be similar.

Risk of bias assessment

The methodological quality of RCTs was
assessed according to the Cochrane Handbook for
Systematic Reviews of Interventions (Figure 2).
Inclusion and exclusion criteria were clearly stated
in all RCTs. None of two included RCTs reported
methodology for randomization, concealment
of allocation, and blinding. Unclear bias was
not reported due to incomplete outcome data or
selective outcomes. The MINORS scores of the
non-RCTs range from 17 to 20. The methodological
quality assessment of the non-RCTs is presented
in Table IIL

Outcomes of the meta-analysis

Postoperative HVA

Postoperative HVAs were assessed in three
studies. The pooled results demonstrated that
postoperative HVA in the bioabsorbable screw
groups was similar to that in the metal screw
groups (MD= 2.56, 95% CI: -0.00 to 5.13; p=0.05)
(Table III) (Supplementary 1).

Records identified through
database searching
(n=52)

[ Identification ]

Additional records identified
through other sources
(n=0)

J

Records after duplicate removed
(n=28)

Screening

[

Records screened
(n=13)

Records excluded
(n=15)

Eligibility

Full-text articles assessed
for eligibility
(n=5)

« Biomechanical study (n=2)
* No control group (n=3)
» Not magnesium
compression screws (n=2)
« Technical note (n=1)

Studies included in
qualitative synthesis
(n=5)

Included

Studies included in
qualitative synthesis
(meta-analysis)
(n=5)

FIGURE 1. Flowchart of the study selection process.
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TABLE |
Characteristics of included studies

Study Date Design Type of screw Cases MeanSD Female Osteotomy Follow-up
(age year)
Acar et al. Mg 17 49.9x+15.1 14 19 months
2018 RCS Ch
Ti 17 485:146 13 evron 16.2 months
Klauser!™ Mg 100 50.9 95 3 months
201 RC Youngswick/Chevron
8 S Ti 100 523 90 LI °" " 3 months
Plaass et al.l® Mg 8 56+8.9 NS 3.18 years
2018 RCT Chevron
Ti 6 52+9.0 NS v 3.1 years
Wendelstein et al.l'?! Mg 16 60.6+12.1 16 13 months
2021 R h
0 CS Ti 16 60.2+11.5 16 Chevron 14.34 months
Windhagen et al.l'™ Mg 13 57.2+7.2 11 6 months
201 RCT h
013 c Ti 13 49.91£16.5 13 Chevron 6 months
SD: Standard deviation; RCS: Retrospective controlled trial, RCT: Randomized-controlled trial, Mg: Magnesium, Ti: Titanium, NS: Not stated.

Postoperative IMA

Postoperative IMAs were assessed in three
studies. The pooled results demonstrated that
postoperative IMA in the bioabsorbable screw
groups was similar to that in the metal screw
groups (MD=0.14, 95% CI: -0.86 to 1.13; p=0.79)
(Table III) (Supplementary 2).

Postoperative VAS

Postoperative VAS scores were reported in
three studies. The pooled results demonstrated

Plaass et al.'®2018

. . Selective reporting (reporting bias)

' ' Other bias

@ @ Blinding of participants and personnel (performance bias)
@ @ Blinding of outcome assessment (detection bias)
' ' Incomplete outcome data (attrition bias)

@ @ Random sequence generation (selection bias)
@ @ Allocation concealment (selection bias)

Windhagen et al.l'”2013

FIGURE 2. The summary of bias risk of randomized-
controlled trials.

that postoperative VAS in the bioabsorbable screw
groups was similar to that in the metal screw groups
(MD=-0.12, 95% CI: -0.78 to 0.53; p=0.71) (Table III)
(Supplementary 3).

Postoperative AOFAS score

Postoperative AOFAS scores were available in
three studies. The pooled results demonstrated that
postoperative AOFAS score in the bioabsorbable screw
groups was similar to that in the metal screw groups
(MD=2.65, 95% CI. -2.05 to 7.34; p=0.27) (Table III)
(Supplementary 4).

Soft tissue irritation

Soft tissue irritation was assessed in four studies.
The pooled results demonstrated that the incidence
of soft tissue irritation in the bioabsorbable screw
groups was similar to that in the metal screw groups
(RD=-0.03; 95% CI: -0.07, 0.01; p=0.13) (Table III)
(Supplementary 5).

Implant fracture

Implant fracture was reported in two studies.
The pooled results demonstrated that the incidence
of implant fracture in the bioabsorbable screw
groups was similar to that in the metal screw groups
(RD=0.04; 95% CI: -0.09, 0.18; p=0.51 (Table III)
(Supplementary 6).

Reoperation

Reoperation was performed in four studies. The
pooled results demonstrated that the incidence
of reoperation in the bioabsorbable screw groups
was similar to that in the metal screw groups
(RD=-0.06; 95% CI: -0.15, 0.04; p=0.22) (Table III)
(Supplementary 7).



Bioabsorbable magnesium vs titanium compression screws for HA freated with DMO 293

TABLE Il
Quality assessment for non-randomized trials

Quality assessment for non-randomized trials Acar et al.4 Klauser!'! Wendelstein et al.l'®
A clearly stated aim 2 2 2
Inclusion of consecutive patients 1 2 2
Prospective data collection 0 0 0
Endpoints appropriate to the aim of the study 2 2 2
Unbiased assessment of the study endpoint 2 2 2
A follow-up period appropriate to the aims of study 2 2 2
Less than 5% loss to follow-up 0 2 2
Prospective calculation of the sample size 0 0 0
An adequate control group 2 2 2
Contemporary groups 2 2 2
Baseline equivalence of groups 2 2 2
Adequate statistical analyses 2 2 2
Total score 17 20 20

TABLE Il
Meta-analysis results

Overall effect Heterogeneity
Outcome Studies Groups (Mg/Ti)  Effect estimate 95% ClI P (%) p
Hallux valgus angle 3 46/46 2.56 -0.00-5.13 0.05 0 0.79
Intermetatarsal angle 3 46/46 0.14 -0.86-1.13 0.79 51 0.13
Visual Analog Scale 3 41/39 -0.12 -0.78-0.53 0.71 0 0.86
AOFAS score 3 41/39 2.65 -2.05-7.34 0.27 0 0.77
Soft tissue irritation 4 138/136 -0.03 -0.07-0.01 0.13 4 0.37
Implant fracture 2 116/116 0.04 -0.09-0.18 0.51 58 0.12
Reoperation 4 54/52 -0.06 -0.15-0.04 0.22 0 0.78
Infection 3 133/133 0.00 -0.04-0.04 1.00 0 0.62
Mg: Magnesium; Ti: Titanium; Cl: Confidence interval; AOFAS: American Orthopaedic Foot and Ankle Society.

Infection

Infection was reported in three studies. The pooled
results demonstrated that the incidence of infection in
the bioabsorbable screw groups was similar to that in
the metal screw groups (RD=0.00; 95% CI: -0.04, 0.04;
p=1.00) (Table III) (Supplementary 8).

DISCUSSION

Our meta-analysis included five studies. The aim of
our meta-analysis was to compare the efficacy and
safety of bioabsorbable and metallic screws for HV
treated with DMO. In the analysis of studies, we
found that bioabsorbable magnesium compression
screws showed comparable clinical or radiological
results to metallic screws.!!

Distal metatarsal osteotomy is an effective
intervention for relieving pain and restoring function
associated with mild-to-moderate HV deformities.
Postoperative VAS is a patient-reported score and is
used extensively in many studies to assess patient
pain following HV correction surgery.™ The pooled
data showed that postoperative VAS scores in the
bioabsorbable magnesium screw groups were similar
to that in the metallic screw groups. Our results are
consistent with recent studies. Postoperative function
determines the overall efficacy of HV correction
surgery."™® The present meta-analysis showed that
postoperative AOFAS scores in the bioabsorbable
magnesium screw groups were similar to that in the
metallic screw groups. Based on these findings, we
conclude that the bioabsorbable magnesium screws
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have a similar therapeutic efficacy to titanium screw
fixation in terms of function for DMO.

The requirement of removing metal implants is
not uncommon in HV surgery due to metallic screws
irritating the skin and cause pain and discomfort
while wearing shoes. Jentzsch et al.¥ reported
that elective implant removal due to irritation of
metallic screws was up to 26.9% of the patients in
the treatment of HV. Our results showed that there
was no significant difference between two groups
in terms of the incidence of soft tissue irritation.
However, four patients in the metallic screws groups
required removal of the screws (none in bioabsorbable
magnesium screw groups), which corresponds to a
2.9% implant removal rate.

Complete bone union without correction loss
is an important factor for determining patient
satisfaction and overall outcome after DMO.! Sahin
et al.?% compared the fixation of distal chevron
osteotomy (DCO) with bioabsorbable magnesium or
titanium screws biomechanically. They found that
the headless titanium screw and the magnesium
screw provided equal stabilization for DCO fixation.
Plaass et al.l% also reported the presence of a
radiolucent zone around the implant in all, but one
of a patient series at six weeks and in 78% of cases
at 12 weeks after surgery. Acar et al.™ showed that
a radiolucent zone was observed around the screws
in all their patients on the early postoperative
radiographs and this radiolucency continued long
after six months even until 12 months with a decrease
in size. As the osteotomy was already united, the
presence of this radiolucent zone did not cause
any displacement of the osteotomy. The current
meta-analysis showed that postoperative implant
fracture was not significantly different between the
two groups, suggesting that the use of bioabsorbable
magnesium screws is comparable for fixation of the
osteotomy site.

When bioabsorbable magnesium screws
implanted in the human body, a degradation or
corrosion process takes place within a certain
period of time, possibly leading to infection and
inflammatory/allergic responses.”’! Acar et al.™
found that gas evolution started immediately after
implantation of magnesium screws. They reported
that variable amounts of gas could be observed in
soft tissues during the first two months and this gas
was quickly absorbed and was not observed later
than the third month. In the current meta-analysis,
two of 133 patients in the bioabsorbable magnesium
screw groups and two of 133 patients in the metallic
screw groups had infection. The infection and
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reoperation rates in the bioabsorbable magnesium
screw groups are similar to that in the metallic
screw groups, consistent with previous studies.

Nevertheless, several limitations to this
meta-analysis should be noted. First, only two
RCTs and three non-RCTs were included, and the
sample size of all the studies was relatively small.
Second, the suboptimal methodological quality
of the included studies and insufficient outcomes
may weaken our analysis. Third, we were unable
to perform subgroup analysis and determine the
source of heterogeneity for the limited number
of studies that were included. Further large-scale
studies and meta-analyses are needed to confirm
these findings.

In conclusion, bioabsorbable magnesium
compression screws show comparable clinical or
radiological results to titanium compression screws
in the treatment of HV in patients undergoing
DMO.

Acknowledgements: The authors are grateful for the
support by Tianjin Health Science and Technology Project (No.
ZC20096 and RC20120).

Data Sharing Statement: The data that support the findings
of this study are available from the corresponding author upon
reasonable request.

Author Contributions: Contributed to conception and
design of this study: X.F., GXW., CGW,, Z.J.L,; Study selection
and data extraction of the finally included studies were
done independently assessed the methodological quality of
each included study: by X.F, GXW. C.GW., Contributed to
preparation of the manuscript: X.E, GXW.,, Z]J.L; The final
version of the article was approved by all the authors. Thank
you very much.

Conflict of Interest: The authors declared no conflicts of
interest with respect to the authorship and/or publication of
this article.

Funding: The authors received no financial support for the
research and/or authorship of this article.

REFERENCES

1. Perera AM, Mason L, Stephens MM. The pathogenesis of
hallux valgus. ] Bone Joint Surg [Am] 2011;93:1650-61. doi:
10.2106/JBJS.H.01630.

2. Doty JF Harris WT. Hallux valgus deformity and treatment:
A three-dimensional approach. Foot Ankle Clin 2018;23:271-
80. doi: 10.1016/j.£c1.2018.01.007.

3. Pamuk C. Metatarsal osteotomy for hallux valgus
under wide-awake local anesthesia with no tourniquet
technique. Jt Dis Relat Surg 2022;33:367-73. doi: 10.52312/
jdrs.2022.664.

4. Jentzsch T, Renner N, Niehaus R, Farei-Campagna ],
Deggeller M, Scheurer F, et al. The influence of the number
of screws and additional surgical procedures on outcome in
hallux valgus treatment. ] Orthop Surg Res 2018;13:99. doi:
10.1186/s13018-018-0796-z.




Bioabsorbable magnesium vs titanium compression screws for HA treated with DMO

295

5. Cassinelli SJ, Herman R, Harris TG. Distal metatarsal 14. Acar B, Kose O, Turan A, Unal M, Kati YA, Guler F.
osteotomy for moderate to severe Hallux Valgus. Foot Comparison of bioabsorbable magnesium versus titanium
Ankle Int 2016;37:1137-45. doi: 10.1177/1071100716667280. screw fixation for modified distal chevron osteotomy

6. Ernstberger T, Buchhorn G, Heidrich G. Artifacts in spine in hallux valgus. Biomed Res Int 2018;2018:5242806. doi:
magnetic resonance imaging due to different intervertebral 10.1155/2018/5242806.
test spacers: An in vitro evaluation of magnesium versus 15. Windhagen H, Radtke K, Weizbauer A, Diekmann J, Noll
titanium and  carbon-fiber-reinforced polymers as Y, Kreimeyer U, et al. Biodegradable magnesium-based
biomaterials. Neuroradiology 2009;51:525-9. doi: 10.1007/ screw clinically equivalent to titanium screw in hallux
$00234-009-0537-4. valgus surgery: Short term results of the first prospective,

7. Small HN, Braly WG, Tullos HS. Fixation of the Chevron randomized, controlled clinical pilot study. Biomed Eng
osteotomy utilizing absorbable polydioxanon pins. Foot Online 2013;12:62. doi: 10.1186/1475-925X-12-62.

Ankle Int 1995;16:346-50. doi: 10.1177/107110079501600606. 16. Wendelstein J, Holzbauer M, Neubauer M, Steiner
PMID: 7550942. G, Gruber F, Schneider W. Matched retrospective

8. Pelto-Vasenius K, Hirvensalo E, Vasenius ], Rokkanen analysis of three different fixation devices for chevron
P. Osteolytic changes after polyglycolide pin fixation osteotomy. Foot (Edinb) 2021;47:101779. doi: 10.1016/j.
in chevron osteotomy. Foot Ankle Int 1997:18:21-5. doi: foot.2021.101779.

10'1177/107110079791800105' ) . 17. Atik OS. Which articles do the editors prefer to

9. Polat O, Toy S, Kibar B. Surgical outcomes of scaphoid publish? Jt Dis Relat Surg 2022;33:1-2. doi: 10.52312/
fracture osteosynthesis with magnesium screws. Jt Dis jdrs.2022.57903.

Relat Surg 2021;32:721-8. d01.: 10.52312/]drs.2021.298. 18. Dawson J, Coffey J, Doll H, Lavis G, Cooke P, Herron M,

10. Plaass C, von Falck C, Ettinger 5, Sonnow L, Calderone t al. A patient-based questionnaire to assess outcomes of
F, Weizbauer A, et al. Bioabsorbable magnesium versus ? AP ) L. q.

o . o . oot surgery: Validation in the context of surgery for hallux
standard titanium colmpresswn screws for fixation of d}stal valgus. Qual Life Res 2006;15:1211-22. doi: 10.1007/s11136-
metatarsal osteotomies - 3 year results of a randomized 006-0061-5
clinical trial. J Orthop Sci 2018;23:321-7. doi: 10.1016/j. . ’ . o
j05.2017.11.005. 19. Cho1 A]Y, Ahn HC, Kim SH, Lee SY, $uh ]S..Mln{mally

11. Klauser H. Internal fixation of three-dimensional distal mvastve surgery for young female patlent.s with mild-to-
metatarsal I osteotomies in the treatment of hallux valgus moderate juvenile hal'lux Valggs deformity. Foot Ankle
deformities using biodegradable magnesium screws in Surg 2019;25:316-22. doi: 10.1016/j.fas.2017.12.006.
comparison to titanium screws. Foot Ankle Surg 2019;25:398- 20. Sahin A, Gulabi D, Buyukdogan H, Agar A, Kilic
405. doi: 10.1016/j.fas.2018.02.005. B, Mutlu I, et al. Is the magnesium screw as stable

12. Handoll HH, Gillespie WJ, Gillespie LD, Madhok R. The as the titanium screw in the fixation of first
Cochrane Collaboration: A leading role in producing reliable metatarsal distal chevron osteotomy? A comparative
evidence to inform healthcare decisions in musculoskeletal biomechanical study on sawbones models. J Orthop
trauma and disorders. Indian J Orthop 2008;42:247-51. doi: Surg (Hong Kong) 2021;29:23094990211056439. doi:
10.4103/0019-5413.41849. 10.1177/23094990211056439.

13. Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, 21. Waizy H, Diekmann J, Weizbauer A, Reifenrath ], Bartsch
Chipponi J. Methodological index for non-randomized I, Neubert V, et al. In vivo study of a biodegradable
studies (minors): Development and validation of a new orthopedic screw (MgYREZr-alloy) in a rabbit model for
instrument. ANZ ] Surg 2003;73:712-6. doi: 10.1046/j.1445- up to 12 months. J Biomater Appl 2014;28:667-75. doi:
2197.2003.02748.x. 10.1177/0885328212472215.

Mg Ti Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Acar 2018 196 5.8 17 174 42 17 56.8% 2.20 [-1.20, 5.60) 1=
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SUPPLEMENTARY 1. Supplementary information-postoperative HVA (Forest plot).

HVA: Hallux valgus angle; Cl: Confidence interval.




296

Mg Ti Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight
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Test for overall effect. Z=027 P =0.79)

SUPPLEMENTARY 2. Supplementary information-postoperative IMA (Forest plot).

IMA: Intermetatarsal angle; Cl: Confidence interval.
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SUPPLEMENTARY 3. Supplementary information-postoperative VAS (Forest plot).
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Acar 2018 841 96 17 83 11.7 17 426% 1.10[-6.09 8.29
Plaass 2017 97 99 8 92 54 6 335% 5.00([-3.11,13.11]
Wendelstein 2021 89 17 16 869 98 16 239% 210[-7.51,11.71]
Total (95% CI) 41 39 100.0% 2.65[-2.05,7.34]

Heterogeneity: Chi*= 051, df =2 (P=0.77);1*=0%
Test for overall effect: Z=1.10 P = 0.27)

SUPPLEMENTARY 4. Supplementary information-postoperative AOFAS (Forest plot).
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AOFAS: American Orthopaedic Foot and Ankle Society; Cl: Confidence interval.

Risk Difference
MH. Fixed. 95% CI

Mg Ti Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI
Acar2018 0 17 1 17 12.4% -0.06[-0.21, 0.09]
klauser 2018 0 100 1 100 731% -0.01[-0.04, 0.02)
Plaass 2017 0 8 1 6 50% -0.17[-0.51, 0.17)
Windhagen 2013 0 13 1 13 95% -0.08[-0.27, 0.11]
Total (95% CI) 138 136 100.0% -0.03[-0.07,0.01]

Total events 0 4
Heterogeneity: Chi*= 3.12,df=3 (P=0.37); 1= 4%
Test for overall effect. Z=1.51 P =0.13)

SUPPLEMENTARY 5. Supplementary information-soft tissue irritation (Forest plot).

Cl: Confidence interval.
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Bioabsorbable magnesium vs titanium compression screws for HA treated with DMO

Mg Ti
Study or Subgroup  Events Total Events Total Weight M-H.Random, 95% CI
klauser 2018 1 100 0 100 701%
Wendelstein 2021 2 16 0 16 29.9%
Total (95% CI) 116 116 100.0%

Total events 3 0
Heterogeneity: Tau®= 0.01; Chi*= 2.38,df=1 (P=0.12); I*= 58%
Test for averall effect: Z=0.65 (P = 0.51)

SUPPLEMENTARY 6. Supplementary information (Forest plot).
ClI: Confidence interval.

Mg Ti
Study or Subgroup  Events Total Events Total Weight
Acar 2018 0 17 1 17 32.2%
Plaass 2017 0 8 1 6 13.0%
Wendelstein 2021 0 16 1 16 30.3%
Windhagen 2013 0 13 0 13 24.6%
Total (95% CI) 54 52 100.0%
Total events 0 3

Heterogeneity: Chi*= 1.10, df= 3 (P=0.78); 1*= 0%
Test for overall effect Z=1.23 P =0.22)

Risk Difference

Risk Difference
M-H. Random, 95% CI

0.01 [-0.02, 0.04)
0.13 [-0.06, 0.31)

0.04 [-0.09, 0.18]

Risk Difference
M-H. Fixed. 95% CI
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Risk Difference
MH. Fixed. 95% CI

-0.06 [-0.21, 0.09]
-0.17 [[0.51, 0.17]
-0.06 [-0.22, 0.09]
0.00[-0.14,0.14

-0.06 [-0.15, 0.04]

SUPPLEMENTARY 7. Supplementary information-reoperation (Forest plot).

Cl: Confidence interval.
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05

Mg Ti Risk Difference Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI MH. Fixed. 95% CI
Acar 2018 0 17 0 17 12.8% 0.00 [-0.11, 0.11]
klauser 2018 2 100 1 100 75.2% 0.01 [-0.02, 0.04]
Wendelstein 2021 0 16 1 16 120% -0.06[-0.22 0.09] =
Total (95% Cl) 133 133 100.0%  0.00 [0.04, 0.04] S 4
Total events 2 2
Heterogeneity: Chi*= 0.95, df=2 (P=0.62);1*=0% 02 01 0 01 02

Test for overall effect: Z=0.00 P = 1.00)

SUPPLEMENTARY 8. Supplementary information-infection (Fo

Cl: Confidence interval.

rest plot).
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