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ABSTRACT

Orbital fractures pose considerable challenges in the field of maxillofacial surgery. With
advancements in materials engineering, various models and biomaterials have
emerged for orbital reconstructions. Given the increasing number of systematic
reviews (SRs) on orbital reconstructions, we aim to provide a comprehensive overview
of SRs about biomaterials used in these procedures. Employing the PRIOR checklist,
we scrutinized 14 SRs addressing materials for orbital reconstructions and their
findings. The risk of bias was evaluated using the ROBIS tool, while the methodological
quality of the reviews was assessed through the AMSTAR 2 tool. Our analysis revealed
five low- or critically low-quality evidence, four of which had a strong recommendation
for use and one that had a weak one. Despite the abundant literature on orbital
reconstructions, high-quality evidence was notably absent. Still, this overview has
generated pivotal and clear recommendations for surgical practice. We advocate for
further randomized controlled trials featuring robust research designs to enhance the
quality and reliability of evidence within this domain.

Key-words: Orbital Implants, Orbital Fractures, Absorbable Implants, Surgical mesh,
Evidence-Based Practice.
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1. INTRODUCTION

Orbital fractures represent significant challenges in maxillofacial surgery. Concerns
such as the ideal time for the intervention, better surgical access, the use of customized
implants, intraoperative navigation, and implant biomaterial are frequently debated

issues.

As materials engineering advances, various models and biomaterials have been
developed for orbital reconstructions. Evaluating these implants is crucial for clinical
practice construction, and studies such as Randomized Controlled Trials (RCT), cohort
studies, and Systematic Reviews (SR) play a critical role in this evidence-based

process.

This practice should guide clinical decisions, and the critical analysis of SRs is a crucial
step in this process. Every day, evidence-based practice gains more prominence, as
it should be. Groups such as the Cochrane Collaboration!, GRADE Collaboration®#,
Joanna Briggs Institute®, NICE®, and others produce a considerable effort to create
and constantly update tools related to the quality of evidence, with the understanding
that it is not enough to have data; the data must be strongly reliable”®.

Given the increasing number of SRs on orbital reconstructions, we aim to provide a
comprehensive overview of SRs about biomaterials used in these procedures.
Through this analysis, we propose evaluating the evidence's reliability and providing

valuable insights for clinical practice.

2.MATERIALS AND METHODS

This SR overview was published on PROSPERO (CRD42023426823). We follow the
PRIOR checklist, Preferred Reporting Items for Overview of Reviews® (Appendix 1).
The review question was: What solid evidence do systematic reviews provide about
post-traumatic orbital reconstruction materials? The PECOS assessment is available
in Table I.
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2.1 SEARCH STRATEGY

The searches were conducted in May 2023 and repeated in March 2024. We used the
databases PUBMED, COCHRANE, EMBASE, SCOPUS, WEB OF SCIENCE (via
CAPES), LILACS (ENG, ESP, PT), Google Scholar (first 100 results), Science Direct,
International Journal of Oral and Maxillofacial Surgery, and Journal of Oral and
Maxillofacial Surgery. The complete search strategy descriptors can be found in
Appendix 2. A manual search of the reference lists of the included articles was also
conducted. Institutional repositories weren’t included as the study aims to evaluate

evidence published in SRs.

The searches were conducted using a filter for the type of study "systematic reviews."
No other filters or restrictions were applied. The collected data was included in the

EndNote platform for processing.
2.2 SCREENING PROCESS, DATA COLLECTION, AND OUTCOMES

Duplicate papers were identified and removed in EndNote; the remaining papers were
added to the Rayyan platform!® to screen titles and abstracts and to apply eligibility
criteria (Table I). Two independent and blinded authors (LHGM and LHST) performed
this step, and a third author (MC) resolved the conflicts.

Two independent authors (LHGM and LHST) conducted the data collection, and it was
reviewed by two other authors (CM and BDM) in a spreadsheet created for this
purpose. A senior researcher (VAPF) supported the entire process.

We searched for results that presented safety and effectiveness in orbital
reconstructions. Complications of interest were noted, including enophthalmos,
diplopia, reduced ocular motility, and infection. No authors were contacted for

unpublished data.

The primary studies used in the reviews have not been formally examined, which may

result in overlap. Discrepant data found will be discussed in due course.
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2.3 QUALITY OF REVIEWS AND BIAS ANALYSIS

LHGM and LHST conducted all steps of evaluating methodological quality and risk of

bias, and the disagreements were resolved in consensus.

The systematic review quality was assessed using the AMSTAR 2%, The final score
can vary between high, moderate, low, and critically low quality. Bias analysis of the
reviews was conducted using the ROBIS?!?, which final bias score can be high, low,

and uncertain.

The AMSTAR 2 and ROBIS inquire about the presence and clarity of various aspects
of systematic reviews. When these aspects, methodological descriptions, results, or
important caveats are absent or not clearly exposed in the text, the tendency is to

classify them in that item as "high concern” or "low quality".

To answer the AMSTAR 2 and ROBIS tools, we considered statistical syntheses of
data (e.g., pooled outcome analysis and the like) as meta-analysis. Our understanding
is that if an analytical sum or treatment were used to support a conclusion, it would
need to comply with some principles present in the meta-analysis, such as weighting
of results by sample size, study design, methodological quality, risk of bias, or similar.
We did this to distinguish reviews that chose not to treat the data (usually due to
heterogeneity) from those that did.

Study design classification, bias analysis, or methodological quality analysis of primary
studies has not been conducted or reviewed. When the SRs carry out this evaluation,
it will be made available with their results. This information will be found in the text
using the abbreviation BQAPS (Bias and Quality Assessment of Primary Studies). We
considered "not available" when the reviewers did not separate the primary works in
any way; "not adequately” if the reviewers only classified the primary studies according
to their study design (e.g., RCT) or did not provide the evaluation of each study
individually; "adequately" if there was an individual evaluation and the score was made

available. We do not analyze whether the method or tool chosen by the SRs is
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satisfactory/appropriate; we only analyze whether it has been made available to the

reader adequately.

2.4 DATA SYNTHESIS, DATA CONFERENCE, AND CERTAINTY
ASSESSMENT

No pooled or meta-analysis of the data was performed. The studies were approached
separately and qualitatively assessed. If heterogeneity or sensitivity analysis is
described in the SRs, they will be made available in due course.

We adopted the following for assessment:

1. We confronted the data, results, and discussion with the methodology used, and
results BQAPS, ROBIS, and AMSTAR.

2. Authors CMJ, BDM, and MC reviewed the data for incorrect transcriptions,
descriptive biases, and inconsistencies in descriptions.

3. These results were pooled and made available in a version of the GRADE tool

that we adapted for quality of evidence and strength of recommendation.

3. RESULTS

3.1 SEARCH AND PATIENT CHARACTERISTICS

Figure | shows the PRISMA flowchart[13]. Overall, the studies evaluated more than
12,000 patients (with substantial overlap). Few of them described the patients' sex
(22:1 M/H). Age was described in a heterogeneous method (Table II). The list of

articles read and not included, with their justifications, is in Appendix 3.

The general and statistical summaries of the reviews are in Table Il and Table llI,

respectively.
3.2 QUALITY AND BIAS ANALYSIS AND GUIDELINES

The final grades for AMSTAR 2 and ROBIS are in Figures Il and Il 14, respectively.
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Two reviews did not cite any tools to assess primary studies. Three (21.4%) were
classified only according to the study design, one (7.1%) used Methodological items
for non-randomized studies (MINORS), three New-Castle Ottawa Scale (NOS), and
three used Cochrane tools. Twelve reviews (85.7%) followed the PRISMA checkilist to
describe the methodology. The PROSPERO registry was used in four (25.5%) reviews.
Two reviews (14.2%) did not cite guidelines. Check Tabile II.

3.3 OUTCOMES

The observations BQAPS, AMSTAR 2, ROBIS, and notes in the "Enophthalmos”
section should be extended by the reader in the other outcomes.

3.3.1 ENOPHTHALMOS

The results of Avashia et al. 2012 were transcribed into Table Ill. BQAPS: not
adequately. AMSTAR 2: critially low quality. ROBIS: high concern in bias.

The general data of Gunarajah and Samman 201316 are available in Table Ill. Two
primary studies were classified as quality level 1 (RCT); one compares Polydioxanone
(PDS) (n=14) with Titanium mesh (n=14), and the postoperative enophthalmos was
found in two patients in the PDS group; we found no mention of the statistical
significance of this result. The other study compares PDS (n=12) with Collagen®
(n=12); we did not find results on Collagen® in SR, and PDS did not present
postoperative enophthalmos. BQAPS: not adequately. AMSTAR 2: critially low quality.
ROBIS: low concern in bias.

Dubois et al. 20157 suggested that combined floor and medial wall fractures have a
higher chance of three-dimensional changes and enophthalmos, thus implying that
patient-specific-implants (PSIs) may be more advantageous due to the accurate form.
Four primary studies were classified as RCT, one of them multicentric*. One evaluated
autologous auricular cartilage (n=8) vs. blade absorbable polyacid copolymer (n=12),
another Collagen® membrane (n=12) vs. PDS foil 0.15 mm (n=12), another nasal
autologous septal cartilage (n=11) vs. autologous conchal cartilage (n=11), and
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another perforated PDS foil 0.15 mm (n=14) vs. titanium dynamic mesh (n=15)*. Only
the study that evaluated autologous nasal septal cartilage found a statistical difference
in favor of this implant. BQAPS: not adequately. AMSTAR 2: critially low-quality.

ROBIS: low concern in bias.

Wan et al. 20158 found five studies that evaluated enophthalmos; of these, 3-27% of
patients in the Computer-Assisted Technology (CAT) group — mirror image overlay,
intraoperative navigation, and individualized preformed CAD/CAM implant — and 10-
50% of the control group continued with enophthalmos at the last follow-up. A
retrospective cohort with 6 stars in NOS (equivalent to moderate quality) found
statistical significance in favor of CAT but did not provide data on exophthalmometry.
The other four studies found no statistical differences. SR showed no advantage of
CAT in the prevention of postoperative enophthalmos. BQAPS: adequately. AMSTAR

2: low-quality. ROBIS: low concern in bias.

Ramesh et al. 2018%° evaluated only absorbable implants. Two studies, level 2 of
evidence by the Oxford Criteria, found enophthalmos: one with a case of enophthalmos
after self-reinforced PGA (overall n=12), with 12/16; 14/16 bias by MINORS*; another
(overall n= 16) with 37% enophthalmos after use of PDO, 9/16; 15/16 bias*. The
reviewers point out the use of PDO: "When patients were stratified by defect size,
fractures less than 1 cm? had adequate reconstruction." They conclude that the
absorbable implants show a late enophthalmos rate of 5% to 16% and that the PDO
“‘may have slightly higher rates owing to rapid resorption in larger defects.” BQAPS:

adequately. AMSTAR 2: critially low quality. ROBIS: high concern in bias.

*Note: The three papers on level 2 of evidence received different scores during the SR;

we provide the two scores found.

Azzi et al. 20182° evaluated the use of orbital implants in a <16 years old population;
the results are available in Table Ill. BQAPS: not available. AMSTAR 2: critially low
quality. ROBIS: high concern in bias.
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Oliver et al. 20202! did not assess enophthalmos. BQAPS: not adequately. AMSTAR
2: critially low quality. ROBIS: high concern in bias.

Bourry et al. 202022 found no statistical differences between the implants. The SUCRA
ranking* has been transcribed into Table Ill. BQAPS: not available. AMSTAR 2:
critially low quality. ROBIS: high concern in bias.

*Note: The SUCRA ranking should be interpreted cautiously since it has not been

associated with the quality analysis of primary trials.

Maher et al. 202122 evaluated the use of PSls. The authors found heterogeneities in
the descriptions; most studies do not mention the values of enophthalmos, only the
presence or absence of clinical enophthalmos (>2mm), with no apparent statistical
differences between conventional techniques or those aided by PSI. Only one RCT
report enophthalmos: the control group (n=5) was treated with conventional titanium
mesh vs. the intervention group (n=5) with 3D printed models and manually molded
titanium implants. The mean preoperative in the intervention group was 2.6 £ 0.8mm,
which improved postoperatively to 0.35 + 0.4mm. The mean preoperative in the control
group was 3.8 + 0.7mm, which improved to 2.4 £ 0.8mm postoperatively; the presence
of statistical difference was not described in the review. Primary studies were not
evaluated for bias. BQAPS: not adequately. AMSTAR 2: critially low quality. ROBIS:

high concern in bias.

Hartmann et al. 202224 also evaluated the PSIs in orbital reconstructions. One study
was described in detail, and the same is referenced in the summary of results of the
review by Maher et al. 2021; thus, the groups, patients, means, and standard
deviations are identical. In the Hartmann et al. 2022 review, this study was classified
as a prospective clinical study, with an unclear risk of bias as assessed by the
Cochrane tool. The reviewers emphasized favorable statistical significance for using
PSils in this study. BQAPS: adequately. AMSTAR 2: low quality. ROBIS: high concern

in bias.
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Kotecha et al. 20222 did not find statistical differences between surgeries performed
with or without the aid of PSls, with substantial heterogeneity (12= 82.3%). Two primary
studies found statistical differences in favor of PSI; one is the same as the one cited
by Maher et al. 2021 and Hartmann et al. 2022. The SR of Kotecha et al. 20222 was
rated as "some concerns” in bias analysis by Cochrane RoB2. The other is a
retrospective cohort, with a moderate risk of bias by NOS. In this one, the conventional
group (n=27) was operated with MEDPOR Titan ® vs. PSI group (n=29) operated with
MEDPOR TITAN® - 3D printed. We did not find further data on the study. BQAPS:
adequately. AMSTAR 2: critially low quality. ROBIS: low concern in bias.

Murray-Douglass et al. 2022%% showed that some 3D aids were effective in reducing
enophthalmos (Table Il1), with small heterogeneity (12= 11.33%), and that the quality of
the study* did not interfere with the effect size or heterogeneity. The reviewers
conclude that 3D printing can help reduce enophthalmos but cannot quantify how much
of this benefit is conferred on 3D alone. BQAPS: not adequately. AMSTAR 2: low

quality. ROBIS: low concern in bias.

*Note: It is worth noting that the reviewers acknowledged using a “simple tool” for
quality assessment due to the variability of the articles and that articles with high scores

may not necessarily be of high quality when evaluated by other tools.

Singh et al. 202327 did not perform a meta-analysis of the data found on enophthalmos
when comparing Manual Free-Hand-Shaped (MFS) vs 3D-Printed Model-Based
(3DP). A retrospective study evaluating MFS (n=27) vs 3DP (n=29) showed statistical
differences in favor of 3DP. The same RCT was described in the summary of results
by Maher et al. 202123; here it was described with significance favorable to the 3DP.
Another retrospective study comparing MFS (n=13) vs 3DP (n=17) found no
differences between the groups. One RCT found significance favorable to 3DP (n=23)
compared to MFS (n=16). All were classified as "high risk of bias" by RoB2. BQAPS:
adequately. AMSTAR 2: critially low quality. ROBIS: low concern in bias.
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The data described by Abukhder et al. 202428 were transcribed into Table III. All
primary studies were classified as moderate quality by NOS. BQAPS: adequately.
AMSTAR 2: critially low quality. ROBIS: low concern in bias.

3.3.2 DIPLOPIA

The data from Avashia et al. 2012, Gunarajah and Samman 20136, Azzi et al.
2018%°, and Abukhder et al. 202428 were transcribed in Table Ill. The SR of Gunarajah
and Samman 2013'% showed no pre- or postoperative diplopia in the level 1 studies.
Bourry et al. 2020%? and Kotecha et al. 2022%° found no statistical differences in their
meta-analyses. The SUCRA score ?? is made available in Table IIl.

Dubois et al. 20157, of the four studies classified as RCT, two reported postoperative
diplopia. One compared nasal septal cartilage (n=11) vs. conchal cartilage (n=11) and
obtained 9% post-op diplopia in both groups; preoperative data are unavailable. The
other study evaluated perforated PDS foil 0.15 mm (n=14) vs. titanium dynamic mesh
(n=15); the preoperative diplopia rates were 75% and 88%, respectively, and
postoperative diplopia was 50% for both. Statistical significance data for these results

are not available.

Wan et al. 2015 found four studies that reported postoperative diplopia. Three
showed significant improvement in diplopia in the CAT vs. control groups: 51 vs. 60%
(historically control trial with 8 stars in NOS, equivalent to high quality), 2 vs. 10%
(prospective cohort study with 9 stars in NOS), and 17 vs. 88% (retrospective cohort
study with 6 stars in NOS). A prospective cohort study with 7 stars in NOS found no
significant difference. The reviewers conclude by suggesting an advantage of the use
of CAT for the resolution of diplopia.

Ramesh et al. 2018'° found a paper level 2 of evidence and risk of bias 9/16; 15/16
who showed postoperative diplopia due to significant hypoglobus and enophthalmos

after PDS reconstruction.

The SR of Maher et al. 202123 described a multicenter controlled trial: the Control

Group — CG (n=84) — was reconstructed with titanium mesh, and the Intervention
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Group — IC (n=61), received manually molded titanium implants in 3D printed models.
The CG presented 65% of preoperative and 25% postoperative diplopia, and the IC

presented 39% and 25%, respectively. This difference was not statistically significant.

Murray-Douglass et al. 202226 observed that, individually, contour model, mould, and
surgical planning effectively reduce diplopia. In the general evaluation, 3D printing was
also effective, with small heterogeneity (12= 10.91%), and the quality of the study did
not interfere with the effect size or heterogeneity. Although they found that 3D printing
helped reduce diplopia, they could not quantify how much of this benefit is conferred

on 3D alone.

Singh et al. 202327 did not perform a meta-analysis of data on diplopia in the MFS vs.
3DP groups. Primary studies — composed of retrospective (n=13 vs. 17), prospective
controlled multicenter trial (n=95 vs. 100), and RCT (n=16 vs. 23) — showed, for the
most part, no statistical differences favorable to the 3DP group. A retrospective study
(n=12 vs. 12) showed a difference in favor of the 3DP group. All works in this SR are
at high risk of bias by RoB2.

3.3.3 FRACTURE PATTERNS, SIZE, OR ORBITAL VOLUME

Gunarajah and Samman 20136 provided an infographic indicating which materials
would be indicated considering the size of the defect. We suggest reading it in the
original paper.

Ramesh et al. 2018%° suggested that absorbable implants are indicated for isolated
fractures of the medial wall and floor where the bony buttresses are intact, and the
implants should serve as a barrier rather than load-bearing. They also suggest that
PDO implants, pure PDLLA (faster resorption time), and PLLA (increased risk of
delayed inflammation) are not indicated for orbital reconstructions.

Bourry et al. 202022 provided an infographic indicating for Jaquiéry type 1 fracture:
PL(DL/LA), PDS, and Polyglactin/PDS; Jaquiéry 2: PL(DL/LA); Jaquiéry 3, 4 and 5:
Titanium, and Porous polyethylene.
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In the SR of Maher et al. 202123, five papers reported the complete orbital volume data
and were divided into three groups: Group 1(G1) - manual molding PSI on the 3D
printed model; Group 2 (G2): fully individualized and manufactured from the 3D printer;
and Group 3 (G3): fabrication of template from 3D printer. G1 has two prospective
cohorts (n=12 and 104) and one retrospective cohort (n=104), G2 has one
retrospective cohort (n=15), and G3 has one prospective cohort (n=11). In G1, the
three studies analyzed observed a statistically significant improvement in the mean
volume of the fractured orbit comparing the preoperative and postoperative CT scans,
and the volume of the affected orbit after the intervention was similar to the volume of
the unaffected orbit. In G2, a statistically significant improvement in volume was
observed compared to the preoperative period, and the contralateral orbit presented a
significantly larger volume than the operated one. G3 showed a statistically significant
improvement compared to the preoperative moment and did not differ from the

contralateral orbit.

Hartmann et al. 202224 cited two studies (a multicenter prospective controlled trial and
retrospective case series) in which PSI was shown to be more accurate regarding

orbital volume. We did not find data on the significance of this difference.

During the meta-analysis, Kotecha et al. 20222 found no statistical differences
between the PSI and conventional groups. Five papers evaluated orbital volume, and
only three provided volumetric data amenable to pooling in meta-analysis; they will be
marked with "§. " Two studies did not find statistical differences between PSls and
conventional: a prospective cohort8 with a low risk of bias in NOS and a retrospective
cohort§ with a moderate risk of bias. Three studies found statistical differences in favor
of PSIs: A prospective cohort with a low risk of bias, a retrospective cohort with a low
risk of bias, and a retrospective cohort§ with a moderate risk of bias. The PSI

reconstructions were mainly performed with Titanium.

Murray-Douglass et al. (2022)%¢ found no statistical differences when evaluating orbital

volume between operated and non-operated orbits in favor of any 3D aids researched.
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Singh et al. 202327 cited a multicenter trial supported by AO Foundation - CMF that
compared MFS (n=95) vs. 3DP (n=100), where 3DP had statistically significantly
higher accuracy compared to the MFS group. In a retrospective study (n=12 vs. 10),
the authors compared the postoperative orbital volume with the non-traumatized orbit;
the MFS group showed a significant difference in volume compared to the non-
traumatized orbit, while the 3DP group did not show this difference. In another
retrospective study (n=38 vs. 44), the authors found a statistically larger residual defect
area in the MFS group. The first two studies were classified as having a high risk of
bias and the last one as an unclear risk by the RoB2 tool.

3.3.4 FOLLOW-UP

We did not find a report of the follow-up time in only one SR?2. The unweighted average
among all articles was approximately 25 months. Some reviews found a follow-up time

of a few hours.
3.3.5INFECTION

We found an inconsistency between the "results” section and the table in the SR of
Avashia et al. 20125, The results show that the highest infection rates were for
Polyglactin 910/PDS and Silastic Rubber, but the highest index in the table belongs to

autologous mandible bone.

Gunarajah and Samman 20136 found ten cases of infections in four studies that used
porous polyethylene, two cases in studies that used PDS, one case in which titanium
mesh was used, one case after using PLLA, P(L/DL)LA 70/30, PLLA/PGA. The SR
classified all studies with cases of infection as level 4 of evidence (case series, poor-

quality cohort, and case-control studies).

Azzi et al. 20182%° reported only nine cases of infection, all from the same study that
evaluated Titanium, Medpor, and Medpor/Titanium. It is unclear which implant(s) were

not associated with infection or their proportion.
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Oliver et al. 2020 exposed three cases of infection. A retrospective cohort presented
two cases after using smooth nylon foil, and a case study described delayed

osteomyelitis after using porous polyethylene.

3.3.6 REDUCED OCULAR MOTILITY (ROM) OR ORBITAL SOFT
TISSUE ENTRAPMENT (OSTE)

During ROM evaluation, the SR of Avashia et al. 2012 described a contradiction
between the results section and the table. In the results, we found the highest indices
in lyophilized dura and PDS; however, in their table, a demineralized human bone,

PDS, and allograft dura are cited as the highest indices.

According to Gunarajah and Samman 2013'6, when evaluating OSTE, five implants
remained with OSTE after reconstruction. Some studies, level 4 of evidence, have
shown permanence of OSTE after reconstruction with porous polyethylene, polyglactin
910/PDS, allogenic lyophilized dura, and autogenous temporalis fascia, but with
resolution > 90% in all. Only one study, level 4, verified the permanence of OSTE in
10 of the initial 60 cases after reconstruction with PDS. We could not find any more

information about this paper.

In SR of Dubois et al. 20157, when evaluating ROM, two of the four studies classified
as RCT, and only one classified as CCT did not find postoperative ROM. An RCT found
postoperative ROM when evaluating perforated PDS foil 0.15 mm (n=14) vs. titanium
dynamic mesh (n=15), 75% and 88% preoperative and 50% postoperative for both.
The other RCT did not provide the data but reported no statistical difference between
the nasal septal cartilage vs conchal cartilage groups (n=11 both), pre- or

postoperatively.

Singh et al. 2023?%" reported ROM in two studies. A retrospective study described the
need for revision surgery in two cases that presented mobility restriction and
enophthalmos in the manual free-hand-shaped — MFS (n=38). No re-approach was
needed in the 3D-printed model-based — 3DP (n=44).
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3.3.7 MISCELLANEOUS COMPLICATIONS

Gunarajah and Samman 201316 found 18 cases of postoperative orbital dystopia,
divided into iliac bone — all from the same study that measured 17 cases pre- and 7-
permanence —, porous polyethylene and PDS. The low rate of improvement with PDS
is noteworthy (only two of the initial 7). However, it is worth noting that current
knowledge contraindicates PDS in the presence of preoperative dystopia. All studies

that cited postoperative dystopia were classified as level 4 of evidence.

Wan et al. 2015 found two studies that reported postoperative complications in both
groups. No significance points to greater involvement in a specific group.

Ramesh et al. 2018*° very briefly associated two studies, level 2 of evidence, with
"inflammation” due to the use of Polydioxanone and Polycaprolactone, but this same
citation also referenced study level 4 of evidence, so it was not possible to correlate
reliably. They also mentioned 37.5% of delayed inflammation related to PLLA, but we
did not find the baseline study of this data. Mucoid cyst formation around Osteomesh

was found in a study level of evidence 2, risk of bias 12/16; 13/16.

In Oliver et al. 2020%, it was possible to observe four epithelial cysts and four
inflammations reported by a case series of four patients, two after hydroxyapatite
implantation (after 2.5 and 8 years), one after the use of Titanium* and another after
use of Medpor*. The most common complication was graft migration, with 11 cases
from the same retrospective cohort that evaluated acrylic or silicone implants. Three
cases of graft explantation were reported in two retrospective cohorts, one after the
use of PPE + Titanium and the other two after the use of PLLA. Three cases of interest
with hematoma were exposed: a retrobulbar hematoma after using u-HA/PLLA, a
hematoma after using porous polyethylene, and the last one after using porous
polyethylene + Titanium. In none of the cases of hematomas, we found a description
in the SR that ruled out possible intervening variables. Except for graft migration (18%),

the other complications represent <5% of the study sample.
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*Note: This statement does not appear explicitly in the text; it is possible to conclude it
by connecting the author and title of the paper with another table where the implants

used in each study are located.

Bourry et al. 202022 reported seven patients (0.74%) with "other complications," which
may be hemorrhage, infection, or extrusion of the material. Of these, four were
observed after titanium use, two after porous polyethylene, and one after iliac crest
bone. After individual analysis, none of the materials presented a higher risk of

complications.

Maher et al. 202122 cited a list of complications found but did not provide the number
of cases or their correlation with the SR groups.

Hartmann et al. 2022%4 found complications only in primary studies with patients after
tumor resection in their sample. Because they did not meet the eligibility criteria, they

were not evaluated.

Singh et al. 202327 found a study reporting complications, but with patients who did not

meet the eligibility criteria of this overview, so they were not evaluated.

4. DISCUSSION

4.1 QUALITY AND BIAS ANALYSIS OF SYSTEMATIC REVIEWS

Due to the heterogeneity of the primary trials, we noticed that some authors of the SRs
needed to relativize important factors to gather some information that can be useful to
readers. Such relativization impoverishes the methodological quality and,
consequently, the reliability of the results.

The results observed in the AMSTAR 2 and ROBIS tools are worrying. Critical question
n°7 of AMSTAR 2 received a negative score in all SRs. It questions whether the
reviewers provided a list of the papers not included after complete reading and the
justifications for doing so. Although unusual, this data is essential for transparency and

reduction of selection bias.
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During the ROBIS evaluation, we noticed that the major limitations were the
inappropriate restriction of eligibility criteria (year of publication and language) and the
lack of robustness of its methodology and results to affirm the conclusions presented.
With today's advances in artificial intelligence, we need to rethink the necessity of

restricting the language of publication.
4.2 SRS GUIDELINES’ TOOLS

We observed low adherence of SRs authors to use robust tools for assessing
methodological quality and analyzing bias in primary studies. We encourage the use
of these tools, which, while not ridding us of flaws?°, bring greater transparency and

less bias.
4.3 OUTCOMES

Figure 4 shows the levels of evidence and strength of recommendation. In general, we
identified difficulties with the heterogeneity of data collection and description. Primary
studies must provide the raw and measurable data to enable meta-analyses, in

addition to statistical significance.

We highlight the insufficient description of complications in general, making it

impossible to remove intervening variables.

The studies not mentioned in Figure 4 did not contribute to the discussion with
evidence of a systematic review. Due to heterogeneity, most SRs could not synthesize
the results and chose to present the raw data of the primary studies. In our
interpretation, these results (even if included in the SRs) should be considered as
evidence from primary studies, assigning a different weight to the evidence.

4.3.1 ENOPHTHALMOS

We found significant heterogeneity in its description. There seems to be a consensus

that enophthalmos is clinical perception or a difference >2 mm between the operated
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and non-operated orbit 182225, SRs reported the absence of exophthalmometer data in

the primary studies, and we reiterate the importance of such a description.

Because there are many cohorts, we emphasize the relevance of verifying and
reporting the existence of "severe" traumas in the sample that may become a
confounding factor in the final analysis, given the possibility of lipolysis caused by

trauma, which may be independent of reconstruction or implantation.

The SRs of Gunarajah and Samman 20136, Dubois et al. 2015, Ramesh et al.
2018%°, and Bourry et al. 2020%? converge in concluding the importance of mechanical

support in extensive reconstructions.

The results of Murray-Douglass et al. 20222¢ point out that 3D-printed implants, contour
models, and surgical planning effectively reduce enophthalmos, with no preference for

implant biomaterial.
4.3.2 DIPLOPIA

The forms of evaluation/description of diplopia in the studies, when present, are even
more heterogeneous. Several studies limit themselves to reporting its existence or not,
and few mention in which visual field they find it. We reinforce the suggestion made by
Dubois et al. 20157 on using Goldman Screens.

We did not find a formal address by SRs about a possible association between the
waiting time from trauma to surgery and the presence of postoperative diplopia. We
support future authors to verify and report the period between trauma and surgery in
cases with diplopia to avoid bias since Volkmann’s contracture can occur regardless

of the performance of surgery or the implant used.

Wan et al. 2015 suggested that using CAT may provide better results for diplopia.
Murray-Douglass et al. 2022%¢ stated that contour models, moulds, and surgical

planning also effectively reduce it.
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4.3.3 FRACTURE PATTERNS, SIZE, OR ORBITAL VOLUME

Most studies have cited the importance of defect size, fracture pattern, or combined
fractures in the choice of reconstruction method. The description in the primary studies
was largely heterogeneous, such as mm, mmz2, cm, cm?, cm3, % of orbital floor,
Jaquiéry classification, and mL for volume. This makes it challenging to do a solid
correlation. We corroborate the suggestion of Dubois et al. 2015'7: it is necessary to

create a three-dimensional model for the classification of defects

A SR by Ramesh et al. 2018'° concludes, among other topics, that although
absorbable implants are suitable for isolated medial wall or floor fractures with intact
bony buttresses, PDO, pure PDLLA, and PLLA are unsuitable for orbital
reconstructions because they understand that other similar materials present fewer
complications. In this SR or the others, we did not find a methodological substrate and
quality results supporting these implant contraindications.

In the SRs of Maher et al. 202122 and Singh et al. 2023 %7, it was found that manual
molding of PSI on 3D printed models helps establish an orbital volume compatible with

the non-traumatized orbit
4.3.4 FOLLOW-UP

It is worrisome that some reports involve only a few hours of follow-up. We know that
sometimes trauma patients do not return to consultations, but postoperative follow-up
for a few months is mandatory for data reliability. In cases where the patient has
withdrawn from the treatment before this period, we discourage its maintenance in the

sample at the risk of bias3031,
4.3.5 INFECTION

None of the implants appeared directly related to higher rates of postoperative
infection, and the absence of data made it impossible to provide reliable evidence. The
data provided by Avashia et al. 2012%° claim attention to the 9% of infections found

after autologous grafting of the mandible. Although it is insufficient to be considered as
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evidence, this information should be considered in clinical practice until new evidence

is presented.

4.3.6 REDUCED OCULAR MOTILITY (ROM) OR ORBITAL SOFT
TISSUE ENTRAPMENT (OSTE)

None of the types of implants appeared to be closely related to this outcome. We did
not find a correlation between the waiting interval between the trauma and the surgery
and the severity of the trauma. We support future authors to verify and report the period
between trauma and surgery in cases with ROM or OSTE to avoid bias since
Volkmann’s contracture can occur regardless of the performance of surgery or the

implant used.
4.3.7 MISCELLANEOUS COMPLICATIONS

Although several SRs report postoperative complications, few deepen the discussion

to reduce the confounding variables.

Even without fulfilling some eligibility criteria, during the screening processes, the SR
of Su etal. 2016 3 reported a series of epithelial cysts after orbital reconstruction with
silicone implants that caught our attention. Although this information does not
constitute evidence, it should be considered in clinical practice until new evidence is

presented.
5. CONCLUSIONS

Our limitations are available in Table IV, along with their stipulated risks and impacts.

Despite the significant amount of literature on orbital reconstructions, we did not find
high-quality evidence. The concern of these results is that some implants have been
overvalued or undervalued based on primary studies that have not had methodological
validation and definition of statistical weight by the RS community, making these
primary studies currently the highest level of evidence available, even if incompatible

with this position.
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Titanium's complete biocompatibility defends its safety compared to the other implant
materials. Still, the concern regarding the permanence of the implant in the event of a

new trauma should be considered, especially in young patients.

For the surgeon, this overview raised a series of important recommendations for the
practice (Figure 4). We encourage further randomized controlled trials with a robust

research design to increase the quality and reliability of evidence in the field.
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Figure 1. Flow diagram, based on PRISMA flowchart, with step-by-step searches and article selection
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Figure 2. AMSTAR 2 summary plot [11,14]
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1 Did the research questions and inclusion criteria for the review include the components of PICO?

2 *Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report justify any significant deviations from the protocol?
3 Did the review authors explain their selection of the study designs for inclusion in the review?

4 'Did the review authors use a comprehensive lilerature search strategy?

5 Did the review authors perform study selection in duplicate?

& Did the review authors perform data extraction in dupcate?

7 *Did the review authors provide a kist of excluded studies and justify the exclusions?

8 Did the review authors describe the included studies in adequate detail?

9 "Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review?

10 Did the review authors report on the sources of funding for the studies included in the review?

11 ‘It meta-analysis was performed did the review authors use methods for I of results?

12 If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or other evidence synthesis?

13 "Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the review?

14 Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review?

15 “If they performed quantitative synthesis did the review auth y out an adequate of publication bias (small study bias) and discuss its likely impact on the results of the review?
16 Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review?
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Figure 3. ROBIS summary plot [12, 14]
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Figure 4. Summary of evidence

Outcomes SRs Evidence found Quality of evidence Strength of recommendation
Gunarajzah and [BleISIS) STRONG RECOMMENDATION
Samman 2013 [16]. Combined orbital fractures or LOW Understanding the need for mechanical support in more
Dubois et. al 2015 those involving bony pillar Reasons: Heterogeneities, bias extensive fractures has become an axiom in reconstructive
[17], Ramesh et. al fractures benefit from more primary studies and SR, low-  surgeries. Despite the low quality of evidence in SRs, based
2018 [19], Bourry rigid, non-absorbable, and quality review and primary on the knowledge available thus far, we understand this
et. al 2020 [22] accurate orbital implants. studies, and overlap of primary approach is safer for the patient. Furthermore, these
studies. implants are widely available in trauma centers.
Enophthalmos HOOO
5D printed implants, contour VERY LOW STRONG RECOMMENDATION
- : B Rﬁm" mtfr‘_’ge_“em?i low-  5p printers have become increasingly accessible and cost-
Murray-Douglass et.  models, and surgical planning quality, and bias in primary 5 i .
s . =+ ] e effective. As this laboratory step MAY improve
al 2022 [26] are effective in reducing studies, low-quality review, and 5
ot tive enophthalmos A : postoperative outcomes, We see no reason not to
postoperal P the impossibility of isolating rec end its use.
the benefit from other
confounding variables.
WEAK RECOMMENDATION
Although we acknowledge the apparent benefits of these
Mitror image overlay, Zlsls]e) ‘eclh“";"fgf; especially when we considzr Z"g;"g?cﬁu‘m;
intraoperative navigation, and VERY LOW e _ate e, m?raoperaifute_nz\- 1gation, an )
B . . still entail the high acquisition and routine use costs. At
Wan et. al 2015 [18] individualized preformed Reasons: small sample, studies . o
CAD/CAM implant may hete iti d‘l i present, we do not find evidence to support the acquisition
improve diplopia i Togenat 1es=-.a.n_ o of these technologies for use in orbital reconstructions.
i quality review. However, if available in the institution, as it represents a
Diplopia stage that MAY improve postoperative outcomes, there is

10 reason to not use it.

Murray-Douglass et.

Contour model, mould, and
surgical planning effectively

GISISIS)
VERY LOW
Reasons: Heterogeneities, bias

STRONG RECOMMENDATION
3D printers have become increasingly accessible and cost-
effective. As this laboratory step MAY improve

al 2022 [26] reduce postoperative in primary studies, low-quality d
diplopia. review, and the impossibility of postoperative oufcomes, wg see 1o reason to not
isolating the benefit from other recommend its use.
confounding variables
Manual molding of PSI on SlGISTS) STRONG RECOMMENDATION
Maher et al 2021 3D-printed n; odels is LOW We understand that establishing the orbital velume of the
. [23] effective in maintaining Reasons: unclear quality and untraumatized orbit in the traumatized one is_ a surgical
Orbital volume Singh et al 2023 postoperative orbital volume bias in primary studies 2, goal. Moreover, the access and cost of 3D printers have
= 27 close to the contralateral critially low-quality review ¥, become increasingly available as they involve a laboratory
orbit high risk of bias review 2, step that MAY improve postoperative outcomes; we see no
overlap of primary studies. reason to not recommend its use.
) Reconstructions performed D]])GI)\T%)TQ \iET NO RECOMMENDATIONS
Infection Avashia et_al 2012 with autogenous ma.pdlbu?a.r EVIDENCE - A This systematic review revealed a series of weaknesses and,
[15] grafts showed a 0% infection - CR‘[IE_ RIA. did not provide sufficient evidence to make any
rate. ,we do not consider it as recommendations. It should serve only as 2 cautionary note.
evidence, merely as a warning.
ROM or OSTE - 0] 0] 1)
0000 NO RECOMMENDATIONS
Series of epithelial cysts DID NOT MEET This systematic review has revealed a series of clinical case
Miscellaneous Su et 212016 [32] following orbital . N reports detailing predominantly silicone-based orbital
complications o - reconstruction with silicone ~ EVIDENCE CRIT"_?‘RIA' reconstructions. However, it did not provide sufficient
implants. We do not consider it as evidence to make any recommendations on this matter; it

evidence. merely as a warning.

should serve only as a cautionary note.

@: No reliable evidence found.
@O: Grades of evidence.

High quality: There iz strong confidence that the evidence found is close to the truth,

Moderate guality: There is moderate confidence in the evidence found, with low uncertainty in the findings.

Low quality: There iz low confidence in the evidence, with uncertainty in the findings.

Very low quality: Confidence in the evidence iz very ].umted with a significant deEIee of uncertainty in the findings.
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Table I. PECOS criteria
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P E C o] 5
(population) (exposure) (comparator) (outcomes) (study design)
Eligibility Patients with orbital Need for fracture No restrictions We should not restrict the Systematic reviews
fractures and need for reconstruction with an inclusien of articles due to
primary surgical approach implant (autogenous, the existence of specific
heterogenous, xenogenic, outcomes. Diplopia,
alloplastic, or patient- enophthalmos, orbital
specific implants - PSI), volume, and complications
absorbable or non- were noted whenever
absorbable available.
Excluzion Patients with orbital Surgery without installing No restrictions No restrictions Papers that are not
fractures that did not an implant (of any material) systematic reviews I
require a surgical approack for uction or where
or in late reconstructions. the review's focus was not
on the reconstruction
Patients undergoing orbital results. T
reconstruction for other
reasons than trauma®
Justification:

* This study aims to raise the level of evidence about the materials used in primary surgeries of post-trauma orbital reconstructions.
T The objective is to qualify the level of evidence about the materials used for reconstructions.
1 The goal is to understand the higher level of evidence of the claims found in current systematic reviews.

Table Il. Overall characteristics of the selected reviews

Authorand  Research question or . and study design selected  Guidelines’ Tncluded I patiemts  Sex Patient  Quantity of articles and ‘Outecmes Methods used for assessing  Condlict of interest
year abjective PROSPERO stdias ar arbits (mmlstive)  aze Orbital imaplants svalusted methodological quality and
b Iy
Avathia  “assess and analvze 12 leval I (lesser quality TR 45 3aT5omits  NR TR Autologous bone Tmmediate di Quality The
et al2012  published evidence RCT; prospective cohort; 3471 6 Calvarium diplopia; immediate “American society of conflicts of interest.
supporting the various  comparative study; or patients 5 Hlium enophthalmos; follow-up plastic surgeons level of
materials used for systematic review of these 3 Mandible enophthalmos; reduced oeular evidence rating seale for
arbital floor fracture studias) 2 Maxillz ility; mfaction rate; and therapeutic studies ™
reconstruction and Autologous eartilage average follow-p
develop 2 decision- 36 level I (Retrospective 4 Auricular ‘The authors did not present
making algorithm for  cohort or comparativa 4 Nasal septum the level of evidence for
<linical agplication™ study; case-control or Allografis ach study or implant
systematic review of these 4Dura individually; instead, they
studiss) 1DHB dizplayed the levels of
Resorbable implants evidence within ach group
2PLARGA ased on the origin of the
4PUDLLA implant
1PGA
5PDS In-depth assessments of
3 Polyglactin 310PDS ‘methodological quality and
Nonrasorbable implants ‘bizs wara nat fos
3 Bioactive glass
6 Titanium mesh
2 Nylon
6 Porous polysthylens
1 Silastic rabber
1 Teflon.
Gunarajah  “Theaim ofthis study  Published amrata: PRISMA 55 2483omits KR ¥R Autogencus matarials Diplopia; encphthalmos; Quality of evidence NR.
and is to review the 2 level I (Individual (only 21 4 Tlize bone infraonbital paresthesia; orbital “Oxford Centre for
Samman  avalable materials for  randomized controlled were 3 Cranial bone dystopia; orbital soft tizsus Evidence-based Publizhed arrata:
2013 the restoration of post-  trial); displayed 1 Nasal bone entrapment; gr Medicine” Conflict of Intarest
‘waumatic orbital floor inthe 3 Maxillary bone extrusion/displacement: follow-up, Disclosures: None of
defects 2nd 2 level 11 (Individual cohort table of 3 Mandibular bone sinus/orbital mfection, donor site Tn-depth assessments of s anthors reportsd
systematically evaluste  study including low-quality “Listof 4 Nasoseptal cartilage comglications methodological quality .y diselosures.
the literature on their randomized contralled trial; retrieved 4 Conchal cartilage and bizs were not found )
reported use and g, <B0% follow-up); articles”) Temporalis fas
outcomes.” Allogensic materials
1 level 3 (Systematic review P 1 Iadiated fascia lata
of case-controlled studies or published 2 Lyophilized dura mater
individual case-control “ermata”, 1 Imadiated cartilage
studiss) all 55 Alloplastic matarials
articles § Titanium mesh
50 level IV (Case series and were 9 Porous polysthylens
poor-quality cohort and described.
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case-control studies)
41 retrospective case
series
9 ratrospectiva case-
control studies

sheat
1BAG plate
1 Hydroxyapatite sheet

EPLLA PLLAPGA, and

BLDLILA 7030
1 Polyglyeolic aci
membrane

7PDS sheet

3 Polyglactin510 mesh.
and Polyglactin-910/PDS
shaat

Izte

1 Periostenm-polymer
complex

Henograft materizls
1 Collagen membrane
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Dubois et
al 2015

Wan et al
2013

Ramesh
et.al 2018

Azziet al
2018

Oliver et.
al 2020

Bourry et.
al 2020

Maher et.
al 2021

Hartmann
et al 2022

Kotecha
et_al 2022
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“The aim of this study
wras to systematieally
eview all prospective
and retrospective

climical rials om arbital

types of erbital
fracture ”

We conductad 2
systematic review on
the use of computer-
assisted teckmology

surge

‘traumatic ulbl(al

T

evaluate its f\mm.mnal

and safaty outcomes

‘This systematie review

was nndertaken to

e
and currently available

‘products into a coherant

Tesource for the orbital

surgeon.

14 Prospective studies
3 Randomized controlled

trial

1 Multicentric
sandemized controlled
tral

1 Controlled clinieal trial
4 Cohort
1 Matched control trial

1 Case series
2 Pilot withont contrals

217 Retrospective studies

1 Historically coutral trial
4 Prospective cohort study

1 Retrospactiva cohort
study

3 Leval Il (Systematic
raviaw of cohort stadiss o1
Individual cobort study

21 level IV (Case series and
poor-quality cohort and
case-control studiss);

3 level V (Expert opinion

without explicit critical
appraisal or based on
phvsiology, bench ressarch,
or finst principles)
“Evaluate the NR
effectiveness and safety
of resorbable implants ... the vast majority of
in pediatric orbital floor  these studies were
Tecy o retrospective”
“Conduct a 7 Retrospective cohort,
comprehensive 2 case series,
systemati review of 2 case study,
alloplastic implant
‘materials utilized in the
repair of arbital floor
fractures stratified by
indication for surgery,
and outcomes inall
reportsd cases to date ™
“Compare the clinical ~ NR
results regarding
diplopia and “study wers a comparative
enophthalmes obizined  study of two or more
after primary materials”
reconstruction of OFF
{obital oo Sactre)
nsing 3 variety of
materials.”
“Summarize and present 8 Refrospective cohort
th for 1 i
ommmade crbita] 3 o
a1l lants.” 1 i
“Review smdiss of 1 randomized controllad
atients with traumatic trials
erbital fa
repaired with PSI to
assess the postoperative
B
as review the
PSI by assessing
P e
complication ra

“TWas to eritically
review the recent
Literature, present the
state of the art in orbital
fractura reconstruction,
and evaluate current
trends”

2 Ratrospactive cass ssriss;
1 Case series;

1 Prospective clinical study;
1 Case study;

1CT : multicentar,
prospactive;

1 Prospective clinical study,
Eroups randomized.

1 Randoraized clinical trial

“Do pafient-spacifi 3 o frolled
implants, manufactured  trials

or dsigned using 6 Retrospective cohort
computer-assisted 3 Prospective cohort
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PRISMA 231 14650 NR. NR.
patients in
retrospective.
studies.
=330
patients in
prospective
PRISMA § 2M3erbis MR NR.
269 patients
FRISMA b1 1021 NR NR
PRISMA 14 MEpatients MR 316
(range)
NR n 585 239 males +20-68
patients® 107 fermales  (ramze)
M2NR
PRISMA. 9 9§ patients 709 males 313
B7XR (range
245-
41)
PRISMA 15 587 patients ~ NR. NR.
PROSPERO 419patients  NR 18-80
(CRD42020185284) and arbits
And
PRISMA-P
PRISMA n 628 patients 403 maales 3933
(by text) 151 females  (SD
T8NR 15.72)
629 patients
summing up

Autogencns materials
1Bane
1 Tliac cortex
1 Auricular cartilage
1 Nasal septal cartilaze
1 Conclal cartlage

Indication for surgery; Defect size;
defect location; Reconstruction
Al i kg
{amy gaze) pres. aud posion.;

The authors catezorized
the articles according to
their study design.

In-dapth

preop. and postop.; Eye motility

1 Polyacid copolymer
1 Collagen membrane

1PLA plate 7030

1 Porous polyathylene

1 Polysthylene implant
3 Titaniom mesh

1 Titanium mesh coated
with high-density
polystiylens

5 Titani

pracp. and pastop.; infra-
arbifal hypoesthesia preop. and
postop.

Study objective; Fracture pattems;
Primary or secondary

reconstruction; Technique;
Susgical ; Tmplant

2PDS
1 Calvarial bone plus PDS
1 Preformed glass-
bioceramie

2 Preformed titanium mash

Primary arficles:
3 PCL (Ostacmesh)
4FDO
1PGA
SPLLAPDLLA
(Rapidsarb, Polymax,

Macrogore)
6 PLGA (Lactosorb,
Ethisork)

4 PLGA/TMC
1PDS

Discussion
Folyzlycalide (PGA)
Poly-L-lactide (PLLA)
Poly-D, L-lactide
(PDLLA)
Polylctids Polyzlycolids
(PLGA)
Folydioxanone (FDO
Polycaprolactons (BCL)
Autogencus
1 Nasoseptal cartilage
1 Pericranial shave eraft
2 Calvarial
Eraft"tutoplast” craninm
1Bone graft
1 Iliac bone graft
1 Lyophilized human dura
Resorbable
1 Resorbable plates
1 Macroserb
1PLDL)LAplates
1 Lyodura
1 Lactosors

Diplopiz; Ezophthalmos;
Complications; and Follow-up

Enophthalmos; Diplopia; Peri-
implant inflammation; Othsr
complications; and Fellow-up

Follow-up; Diplopia;
Enophthalmos and infection.

Infacti

methodological quzl.lky and

‘bias wera not found.

Observational studies:
Newcastle-Ottawa Seale
0S).

The authors used two
variations of the NOS,
oma specific to cohart
studies and another for
case-control studies.

Quality of evidence:
Oxford ersteria

Risk of bias:
Methodological index for
non-randomized studies
criteria (MINORS).

The auth ized

Funding: none.

Competing intersts:
none declared.

The authors declare
no competing,
financial interests.

Nane of the authors

has 3 financial

interest in any of the.

products, devices, or

drugs mentioned in
article.

The authors report na
conflicts of imterest,

(PPE)
1 PPE + titanium
3 Titanium.

1 Titanium + PLLA-PGA.
Ethisorb

explantation; Migration;
Hematoma; Wound dehiscence;
Follow-up;

the articles according to
their study desizn.

In-depth assessments of

1 methodological quality nd
1 Nylon £oil bias wers not found.
1 Aerylie

1 3ilicone

1 Hydronyapatite

1 Unsintered hydroxyapatite

1PLLA

5 Iliac crest bons Diplopis; Encphthalmos; HR

2BLDLILA T0/30 Hemonhage; infection or

1 Periosteum polymer axtrusion equipment.

complex

2 Titantom

1PDS

3 Porous polyethylene

1PDS + polyglactn

1PDS Durapatch

2 Calvaria

1 Castor oil-derived

biopalymer

10 Titaninm Diplopia; Orbital  Th

2 Porous poly with  velume; complications; and the articles according to
embedded titanimm Follow-up their study desizn.

1 Perous polyethylene
1 Polyeaprolactone
1 Autogenous bone

2 Titanfom
1PEEK

1 Titanium PST

2 Titanium PSI vs. bent

1 TiALAV ELI Titanfum
powder (zrade 23)

1 Ultra-high-molecular-
weight polyethylane vs ti-
mesh

1 Intra-surgical beat mesh
vi. custom-made devicss vi.
ti-mesh

1 MEDPOR TITAN

1 MEDPOR TITAN 3D
printed

1 Autologous calvarial bone
1 Titanium mesh (Ostechad
CO) pre-contoured on PST
modsl

Recovary; Comparison;
Remaining functional deficits
Complications; 'm.mp\ of
complicatio
navigation; Tmaf ery;
Hospitalization: Liquid infusion;

Costs

Orbital volums; Opsrative
duration; Follow-up.
e gy

In-dpth assessments of
methodological quality and
‘bias were not found.

Risk of bias:
Cochrane Collzboration’s
tocl

‘The authors declare
ne conflict of interest

Conflict of mterast:
Dr. Marcus Seiler
(ome of the anthors)
15 the owner of the
patent of Yxoss CBR
8.

Funding:

‘This research did not
receive any specific
grant

Randomizad trials: Th th dacl:
Revised Cochrane Risk-  mo competing
of-Bias Tool for interests,
Randomized Trials

(RoB2)

Observational studies:
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enophthalmos, diplopia,
and operative duration)
comparzd to

conventional methods in.

orbital raconstruction
following traumatic
arbital injury in the

Murray-
Douglass
et al2022

“This study aims to
dstermine, for patients
undergoing post-
traumatic orbital
reconstruction, if using
3D printing provides
banefit aver traditional
managament with
intracperative implant
contouring, 25 measured
by fmetional and
aesthetic clinical
outcomes, postoperative
arbital volume, 2nd
aperation duration
“This systematic review
intends 1o compare the
results of conventional
‘mamual frechand

Singhet.
al 2023

shaping (MFS) of
erbital implants
compared to pre-shaped
implants on 3 3D-
printed model (3DF) in

reconstructing traumatic
orbital wall defects "

Abukhder
et. al 2024

““The primary aim of
this systematic review is
to report the type and
frequency of
complications which
may arise in the use of
autologous cartilage n
the repair of orbital
fractures”

NR

“Almost exclusively
uncontrolled literature
formed the basis of this

6 Retrospactive

2RCT

1 Prospective

1 Prospactive controlled
multicenter trizl

NR

“... the majority of the

studies within our review

wrere case seriss.”
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FROSPERQ
(CRD42020134143)
And

PRISMA

PROSPERO
(CRD42021261594)
And

PRISMA.

OSFERO
(CRD42022300402)
And

PRISMA
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thadatain
the fables)

327
convantional

302PSI

906 patients

364

420 males

06-87

‘manufactures
on PST model
1 Porons polyathylans.
(Biopore) sheet

1 Individualized
polytetrafiuorosthylens
(Ecoflon)

1 Eonment metal

1 Synthes

1 SynPOR fitaninm mesh
(Synthes)

2 SynPOR. PSI (Synthes)
3 Pre-formed orbital
titanium mesh plates
(Synthez)

FACEMODUS Midface
pre-contoured on PST model

2 Orbital titaninm mesh
plate (manufacturer not

disclosed)

2 SLM titaninra PSI (KLS

1 Stryker MEDPOR Orbital
reconstruction implants

MR

6 Concha cartilage

5 Nasoseptal cartilags

2 Costal cartilage

2 Auricular cartilage

1 Conchal & Nazoseptal

Enophthalmos; Diplopiz; Orbital
wolume; and Fellow-up.

(et e A
Complications; Operative time.

Seleral show; Diplopia; Limitation
in gaze; Enophthalmos; Sensitive
disturbances, Entropion; Edema;
Graft displacement, Retro-orbital
hematoma;

Naweastle—Ottawa Seale
Os)

Quality of reporting:
“ A ppropriate use 2nd
reporting of incentrolled
case series in the madical
literature.”

version of the Risk of
Bias (ROB 2 toel)."

Quality and risk of Bias
Neweastle-Ottawa Scale
@OS)
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Table 1ll. Analytical characteristics of the selected reviews

Author and Enophthalmos Diplopia Other OQutcomes / Complications Follow-  Data Synthesis Technique
year up,
overall
range
(months)
Avashia et al %% improvement- %% improvement™ § PO Reduced Ocular Motility- § 3-30 Unweighted cumulative
2012 83.9% Autologous nasal septum cartilage 60.0% Teflon 20.0% Allograft DHB synthesis.
71.9% Porous polyethylene 39.9% PGA 8.1%FDS
6% Titanium mesh 57.5% Antologous auricular cartilage % Allograft Dura
50.6% Autologous ausicular cartilage 56.3% Autologous nasal septum cartilage 1.0% Polyglactin 910 + PDS
30.5% Autologous calvarium bone 33 9% Titanium mesh 1.8% Autologous maxilla bone
16.1% Bioactive glass 48.1% Bioactive glass 1.7% Porous polyethylens
11.8% Allograft Dura 32 3% Allograft Dura
10.9% Teflon 32 2% Autologous ilium bone
10.9% DHB 250%PLA+PGA
9.1% Autologous maxilla bone 24.3%PDS 0.0% Autologous ilium bone, Autclogous auricular cartilage,
PLA+PGA 23.7% DHB Autologous nasal septum cartilage, PLA+PGA, P{LANLA,
5.6%PDS 23.4% Porous polyethylens Bioactive glacs, Teflon
5 Polyglactin 910 + PDS 21.9% Polyglactin 910 + PDS NR Autologous mandible bone, Silastic rubber, PGA
3.53% P(UdDLA 20.0% Auvtologous maxilla bone
NR Autologous mandible bone, Silastic rubber, PGA, 17.7% P(L/d)LA PO Infection: §
Autologous ilium bone, Nylon 13.6% Autalogous calvarium bone 9.0% Autologous mandible bone
NR Nylon, Silastic rubber 6.7% Silastic Rubber
3% Polyglactin 910 + PDS
1.6% Autologous calvarium bone
4% Porous polyethylene
1.0% Titaniuvm mesh
1.0% Nylon
0.4% Teflon
0.0% PDS, Autologous maxilla bone, Autologous ilium boge,
Autologous auricular cartilage. Autologous nasal septum cartilage,
PLA+PGA, P(AN)LA, Bioactive glass
NR PGA, DHB, Allograft Dura
Gunarajshand N pre/post (% of improvement) ¢ N pre/post (% of improvement) & Orbital dystopia & 2-78 1n ons table, there was an
Samman2013  57/5 (91,2%) Autogenous cartilage 10/0 (100,0%) Polyzlyeolic acid membrane N pre/post (%2 of improvement) umweighted sum of the patient
32/4 (87.5%) Autogenous temporalis fascia 55/4 (92.0%) Allogenic Iyophilized dura mater 23/0 (100%) Autogenous cartilage quantity per biomaterial rather
21/4 (30,9%) Allogenic Iyophilized dura mater 104/9 (91,4%) Polyalactin, Polyzlactia S10/PDS 3/0 (100%) BAG plate than per study.
T7/18 (76,6%) Autogenous bone 32/3 (90.6%) Autogencus temporalis fascia 4/0 (100%) PLLA, PL/DL)LA 70/30, PLLA/PGA Raw quantity of patients:
113/28 (75,29) Porous polyethylene 35/5 (85.7%) BAG plate 43/6 (36,0%) Porous polyethylens
70/19 (72.8%) PDS 188/27 (85.6%) Autogenous bone 477 (85.1%) Avtogenous bone
772 (71,4%) Polyglactin, Polyglactin 910/PDS 53/10 (81,1%) Astogencus cartilage 73 (28.6%) PDS
11/4 (65,6%) BAG plate 18/5 (72.2%) Allogenic irradiated fascia otrers implants.
35/28 (49,1%) Titanium 48/14 (70,8%) PLLA, P(L/DL)LA 7030, PLLAPGA
NR Polyglyeolic acid membrane, Allogenic irmadiated  200/37 (68,0%) Porous polyethylene Orbital soft tissue entrapment &
fascia, Allogenic Iyophilized cartilage, 46/15 (67,4%) Titanizm N pre‘post (%1 of improvement)
patite she -poly , Collagen,  41/18 (53,1%) PDS 46/0 (100%) Autogenous bone
PLLA, P(L/DL)LA 70/30, PLLAPGA NR Allogenic lyophilized cartilage, Hydroxyapatite 40/0 (100%) Autogenous cartilage
sheet, Periostenm-polymer, Collazen 10/0 (100%) PLLA, P(L/DL)LA 70/30, PLLA/PGA
54/3 (94 4%) Porous polyetirylene
79/3 (93.7%) Polyglactin, Polyglactin 910/FPDS
72/3 (93.1%) Allogenic Iyophilized dura mater
32/3 (90.6%) Autogenous temporalis fascia
101/24 (76.2%) PDS
_/0 BAG plate, Collagen membane
NR others implants.
Graft extrusion/displacement ¢
N found/all
1/529 Porous polyethylene
1/455 PDS
Stnus/orbital mfection ¢
N found/all
10/328 Parous polyethylene
2/455 PDS
1/174 Titanium mesh
Ramesh et al 123%PLLA 3.0% PDO Delayed mflammation. 15-96 Unweighted cumulative
2018 2.3 2.3%PLGA 375%PLLA synthesis.
4.8% PLGA 2.3%PCL 3.3%PLGA
35%PLLAPDLLA <1,0%PLLA/PDLLA 1.7%PLLA/PDLLA
2% PDO 0,0% PLLA 1.2%PDO
2% PCL 0.0%PGA 0.0%PGA, PCL
“Statistical significance cannot be inferred from these  “Statistical significance cannot be inferred from these  “Statistical significance cannot be inferred from fhese percentages,
percentages, as these are compilations of case series  percentages, as these are compilations of case secies as these are compilations of case series with varying
with varying methodologies in surgical technique and  with varying methodologies in surgical technique and  methodologies in surgical technique and clinical assecsment ™
clinical assessment ™ clinical assessment ™
Azziet 212018 Affected / All patients (%) Affected / All patients (%) Affected / All patients (%) 1-61 Unweighted camlative
14/102 (3.7%) Nonabsarbable 19/72 (26.4%) Absorbable Infection synthesis,
12/83 Titantum, or Medpor, or Medpor/ Titanium 8/20 Lyodura or Lactosorb /102 (8.8%) Nonabsorbable
216 Medpor 8/34 Polydioxanone 9/85 Titanium, or Medpor, or Medpor Titanium
4/36 (11.1%) Autogencus 3/9 Gelfilm 0/33 (0,0%) Autogenous
4/13 Tliac or calvarial bone praft 12/54 (22.2%) Autogenous* 0/43 (0,0%) Absorbable
3/52 (5.8%) Absorbable 5/14 Lyophilized human dura
3/9 Gelfilm 4/13 Tliac or calvarial bone graft
3/17 Pericranial shave praft
3/122 (4.1%) Nonabsorbable
2/20 Medgor;
1/5 Medpor
1/6 Titansum
1/85 Titaninm, or Medpor, or Medpor/Titanium
Oliver et al NR NR N (%) 85h-49 Unweighted cumulative
2020 Infl: ‘months synthesis.

RC: 153440
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ammation:
2/2 (100%) Hydroxyapatite

1/51 (2.0%) PPE

1/52 (1.9%) Titanivm
Infection:

1/51 (2.0%) PPE

2/181 (1.1%) Nylon foil
Ciraft explant

2/34 (5.9%) PLLA
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Bourry et al No statistical significance when assessed separately.  No statistical siznificance when assessed separately:
2020
SUCRA (better results first): SUCRA (better results first):
1° PDS/Pelyglactin 1°PLOLLA
2°PDS 2° Porous polyethylens
3° Durapatch ° Durapatch
4° Titanium 4° Titanium
5°P(LDLILA 5°PDS.
& PP §° PDS/Palyglactia
7 Calvasia
8 PPC 8 PPC
*ICB *ICB
10° CODB 10° Catvaria
Kotechact.al  Despite twot of the five primary articles revealing  There are ao statistical differences between.
2022 statistically favorable differeaces for PSI, themeta-  “favarable to conventional recanstruction” and
‘analysis outcome did not show statistical differences  “favarable o PSI-guided reconstruction.”
between “favorable to conventional reconstruction™
and “faverable to PSI-gnided reconstruction ™
Murzay- Is there a seduction in encphihalmos in the Is there a seduction in diplopia in the postoperative
Douglass et.al  postoperative period? pesiod?
2022
Indication: Indication:

3D printed implant SST
Contour model: SST
Mould: NST

Surgical guides: NS
Surgical planning: SST

3D printed implant: NST
Contour model: SST
Mould: SST

Surgical guides: NSF
Surgical planning: SST

Navigation Navigation:
No: $§7 No: 88T
Yes: S§F Yes: S§F
Overall: 83 Overall: 83
Singh et al NR NR
2023
Abukhder et Al Affected / All patients (%3 of involvement) & Affected / All patients (% of involvement) &
2024 4/72 (5.6%) Nasoseptal cartilage 417 (23.5%) Costal cartilage
1122 (4.5%) Auricular cartilage 3/22 (13.6%) Auricular cartilage
2/148 (1.4%) Conchal cartilage 6/72 (83%) Nasoseptal cartilage
0/17 (0.0%) Costal cartilaze 10/148 (6.8%) Clonchal cartilae

1/24 (4.2%) PPE + Titanium

Hematoma

1120 (5.0%) Titanium + PLLAPGA
24 (4.29%) PPE + Titanium
51(2.0%) PPE

70 (14%) v-HAPLLA

(The implants aot did not show rates)

“Other complications, defined as hemorrhage, infection, or
extrusion of the material, were noted in 7 patients (0.74%) for all
the materials combined. When analyzed separately, none of the
materials studied presented a higher risk of complications than the

Operative duration:
Despite two of the five primary articles revealing statistically
frvorable differences for PSL the meta-analysis outcome did not
show statistical differences between “favorable to conventional
reconstruction” and “favorable to PSI-guided reconstruction ™

Orbital Volume:
Despite onet of the three primary aticles revealing statistically
frvorable differences for PSL the meta-analysis outcome did not
show statistical differences between “favorable to conventional
reconstruction” and “favorable to PSI-guided reconstruction ™

“Inportant clinical outeomes, such as hypoglobus, ION
trypoesthesia, ocular motility restriction, and procedure-related
complications could not be included in the current study due to
insufficient reporting. ™
Orbital volume

Is there a volume difference befween the operated and non-
operated orbit?
Indication-

3D printed implant: NST

Contour model: NST

Mould: NST

Surgical guides: NST

Surgical planning: NST
Navigation:

Statistical significance was found in favor of implants previousty
modeled in 3D models. Substantial heterogeacity was cbserved.

NR

=3via
eligibility
cri

9.6(sD
5.20)

025 -40
meses

Meta-analysis with treatment for
‘heterogeneity, but without
weighting the results by the
methodological quality/bias
analysis of each primary study.

Meta-analysis was conducted
with treatment for hetesogeneity
‘but without weighting the
results by each primary study's
‘methodological quality/bias
analysis.

Meta-analysis was conducted
with treatment for heterogeneity.
Sensmwty analysis indicated

the study quality did not
aﬂecl the cutcomes’ overall
effect size or heterogeneity.
Although the reviewers
recognized the need for a simple
tool with few criteria to assess
quality, they acknowledged that
this was necessary due to the
heterogensity of the primary
stodies.

Meta-analysis was conducted
with treatment for hetesogeneity.

Funnel plots and formal tests to
account for biases were not
performed because there were
fewer than ten studies
Unweighted cumulative
synthesis.

Note: When applicable, the data are arranged fiom the highest complication rate to the lowest
§: We found an inconsistency in data betwaen the results ssction and the table. These data were extracted from the systematic review table. The authors presented the data in separzte columms, and wa calculated the differance betwaen pre-op and post-op imvolvament
*; There may be uncertainty surrounding the inclusion of five patients in this group, who should be classified under the 'absorbable’ category

0: These dafa were extracted from the urweighted sum conducted by the reviewers. In the original SR, the reviewers provided the data per study.

= Approximately
+: Considering only the results whers the confid 1

the ‘0 line' om the forest plot.

1 G icati ant: leulzted as the number of

NR: Not raported; N§: Non-Significant, S§: Significant; PPE: porous polysthy

iliac arest bone; CODB eastor oil-derived biopolymer;

Table IV. Limitations

: uHA: unsintersd by

rted divided by the total mumber of cases reported in the SR. We carried out his caleulation only to be sble to classify the erder in which the implasts appear.
particles; PLLA: poly-L-lactic acid; lie; DHB: d

lized buman bone; PDS:

PPC periostenm polymar complex; ICB

Limitation Risk of changing Impact of Information
the conclusions the change
The primary studies were not evaluated for Low i Whenever available, we used the quality and bias assessment performed by the SRs. A dataset culminated in
methodological quality. classifying the evidence found as low guality.
The overlap of primary studies has not L Tone The evidence was 1 the meths 1 quality of the statements, not the quantity of
been formally assessed. studies affirming the same effect.
The AMSTAR and ROEIS questi ires The subjectivity of the questions can lead to variations in the results when @mmd by q:ﬁ'aant teams,

d the evid ificati . Ki Moderated Lo which can impact the quality of the evidence 1n the end. However, the analysis of the evidence was for the
o " e_\;emce qualification system have erat o benefit of the doubt about biomaterials already used and not in the affirmation of quality. We understand
subjectivities. that this practice does not put the patient at additional risk
When completing the AMSTAR and This option may be responsible for the decrease in the final grade of some papers. However, the importance
ROBIS tools, we consider all statistical Moderated Low of these questions is diluted as other essential items had to be evaluated until we arrived at the quality of the
data synthesis a "meta-analysis." evidence.

Some papers have not made clear the reason and extent of the reconstruction. Larger and more complex
Some patients outside the eligibility reconstructions (e.g., after tumor resections) tend to develop more complications and unfavorable outcomes,
criteria may have been inadvertently Moderated Low nl:uch may be independent of the biomaterial  However, we did not compare the overall results of all

inchuded.
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lication rates; instead, we compared the quality of the data surrounding
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APPENDICES

Appendix 1. PRIOR checklist

LOCATION WHERE ITEM I3
SECTION TOFIC ITEM NO ITEM REPORTED
Title
Title Tdentify the report as an overview of reviews. E
Abstract
Abstract Provide 2 comprehensive and sccurate summary of the purpose, mathods, and results of the overvisw of reviews. E
2
Introduction
Raticnale 5] Describe the rationals for conducting the overvisw of reviews m the context of existing kmowledze [ "Introduction™ section
Objectives 1 Frovide an explicit statement of the objective(s) or question(s) addreszed by the overview of reviews T “Introduction” section
Methods
Eligibility criteriz 5a  Specify the inclusion and exclusion criteria for the overview of reviews, If supplemental primary studies weze mncluded, this should be stated, [ Table [ PECOS critenia
with a rationale.
ib Specify the definition of “systematic review” as used in the nclusion cxitena for the overview of reviews. [=)
Tnformation sources Specify all databases, Tegisters, websites, organizations, reference lists, and other sources searched or consulted to idemtify systamatic I “Search strategy” section
3 revisws and supplemental primary studies (if included). Specify the date when each source was last searchad or consulfed
Search sirategy’ Present the full search srategies for all databases, registers and websites, such that they could be reproduced. Describe any search filters and [ Appendix
7 limits applied.
Selection process 82  Describe the methods used to decide whether a systematic review or supplemental pramary study (i included) met fhe inclusion criteriz of the | "Screening process, data
overview of reviews. collection and outcomss” section
8b  Describe how overlap i fhe populations, interventions, comparators, and or outcomes of systematic reviews was identified and manazed | Table IV. Limitations
during study selection.
Data collection process 9a Describe the mathods used to collect data from reports. [ “Screening process, data
collection and ouicomes” section
9b I applicable, describe the mathods used to identify and manaz= primary study overlap at the level of the comparison and outcoms durinz dats 4. Table IV. Limitations
collection For aach outcome, spacify the mathod ussd to illustrate. and/or quantify the dezres of primary study overlap across systematic ravisws
9c  Ifapplicable, specify the methods used to manazs discrepant dats across systematic reviews during _data collaction. | "Screening process, dats
collection and outcomes" section
Data items List and define all variables and outcomes for which data were sought Describe any assumptions made  and/or measures taken fo identify and | "Scresning process, data
10 elanfy missing or unclear information. collection and outcomes” section
sk of bias assessment Tlz Describe the methods used to assess risk of bias or methodological quality of the included systematic reviews. [ “Quality of reviews and bias
analysis” section
116 Dascribe the methods used to collect data on (Som. the systemsatic reviews) and/or assess the risk of bias of the primary studies included ) “Quality of reviews and bias
in the . Provide for instances where flawed, incomplate, or missing asssssments are identified but not b A,
reassassed
1lc  Describe the methods used to assess the risk of bias of primary studies (if included). I We use the 1ons carried
Out by systematic Teviews
Synthesis methods 122 Describe the methods used t summarize or synthesize Tesults and provide a rationale for the choice(s). “Data synthesiz, data
conference and cartainty
" section
136 Describe any methods used 1o explore possiole causes of Beterogeneity among results Dzt synthesis, daz
conference and certainty
" section
T3c  Describe any ssnsitivity analyses conducted to assess the robustness of the synthesized results. "Data synthesis, data
conference and certzinty
assassment” section
Reporting biss assessment Describe the methods used to collect dsta on (from the systematic reviews) andor assess the risk of bias due to missing results in @ [ “Quality of reviews and bias
13 summery or synthesis (arising from reporting bisses st the levels of the systematic reviews, primary studies, and supplemental primary analysis” section;
studies, if inchuded). Figure 2. AMSTAR 2 summary
plat
Figure 3. ROBIS summary plot
Certainty ssssssment Describe the methods used to collect data on (fom fie systematic reviews) and/or sssess certainty (or confidence) in the body of evidence far | [ ‘Data synthesis, data
14 an ouicome. conference and certainty
section
Kesults
‘Systemaric review and Describe the results of the search znd selection process, including the number of records screened, primary smdy selection assessad far ‘Figure 1. Flow diagram based
supplemental elizibility, and included in the overview of reviews, ideally Witk a flow dizgram. an PRISMA
152
15b  Brovide a list of studies that might appear to maet the inclusion criteria, but wers excluded, with the main reason for exchision. [ Appendix.
Characteristics of systematic Cite sach inchuded systematic review and supplemental primary study (if included) and presant its charactaristics [ “Results” and “Discussion™
reviews and supplemental section
16
Describe the extent of primary study overlap across fhe incloded systematic reviews. i TablaIV. Limitations_
Risk of bias in systematic reviews, primary studies, snd 182 Present of risk of bias or zical quality for each included systematic review. [ *“Quality of reviews and biss
supplemental primary studies analysis™ section.
Figure 2. AMSTAR 2 summary
plot.
Fizure 5. ROBIS summary plot.
18h  Presant assessments (collected from systematic reviews or assassed anew) of the risk of bias of the primary studies included in the [ “Rasults” section
systematic reviews.
I8z  Present assessments of the risk of bias of supplemantal primary studies (if included) [ Notincluded_
Summary or synthesis of resuhs 102 For all owcomes, summarize the evidence oM the Systematic Teviews and supplemental primary smdies (if included). If meta- [ Figure 4. Summary of
analyses were dons, present for each the summary estimate and its precision and measures of stetistical heterogeneiry. If comparing evidance
groups, describe the direction of the effect.
10t If meta-analyses were done, present results of all investizations of possible canses of heterozensity. Gististical analvzes will not be
performed.
10c  Ifmeta-analyses were done, present results of all sensitivity analvses conducted to assess the  Tobustess of synthesized results. [ Sististical analyzes will not be
performed.
Reporing biazes Present assessments (collected from systematic reviews and or assessed anew) of the fisk of bias Gue to_missing primary smdies, analyses, [ *Results” section.
20 or results in 2 summary or synthesis (arising from reporting biases at the levels of the systematic reviews, primary studies, and
supplemental primary studies, if mchuded) for each summary or synthesis asaessed.
Certainty of evidence Present assessments (collected o7 assessed anew) of cenainty (of comfidence) in the body of evidence for each outcame. [ Figure 4. Summary of
2l evidence.
Discussion
Discussion 222 Summarize the main findings, inchiding any discrapancies in findings across the included systematic reviews and supplemental primary [] “Discnssion” section

studies (if inchuded).
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[ “Discussion” section.

22b  Provide a general interpretation of the rasults in the context of other evidence.
77c  Discuss any limitations of the evidence from systemafic reviews, their primary studies, and supplemental primary studies (if mclided) melnded [ “Discussion” section and
in the overview of reviews. Discuss any limitations of the overview of reviews methods used. Tzble IV. Limitations
22d  Discuss implications for practice, policy, and future research (both systematic reviews and primary research). Consider the relevance of the [ Figure 4. Summary of
findings to the end users of the overview of reviews, e.g., healthcare providers, pelicymakers, patients, among evidence: and
“Conclusion” section.
Other information
Registration and protocol 232 Provide registration information for the overview of reviews, including register name and registration number, or state that the overviaw of [ "Materials and methods™
reviews was not registered. section
23b  Indicate where the overview of reviews protocol can be accessed, or state that a protocol was not prepared. [ "Materials and methods™
section
23¢  Describe and explain any amendments to information provided at registration or in the protocol. Indicate the stage of the overview of reviews at [ "Materials and methods™
which amendments were made. section.
Support 34 Describe sources of fmancial of non-Enancial support for fhe overview of reviews, and fhe role of the Funders or sponsors in fhe overview of [ In the designated area for this
reviews. purpose
Competing mterests 73 Declare any competing interests of the overview of Teviews authors. T In the designated area for fhis
purpose
“Euthor mformation 36a  Provide contact mformation for the comresponding author. [ In the designated area for fhis
purpose
766 Describe the contributions of mdividual authors and identify the suarantor of the overview of reviews. [ In the designated area for fhis
purpose
Availability of data and other materials 27 Report which of the following are available, where they can be found, and under which conditions they may be accessed: template data collection [ Appendices.

forms; data collected from included systematic reviews end supplemental primary studies; analytic code; any other materials used in the
overview of reviews.

Appendix 2.

Complete Search Strategy

DATABASES

TERMS

RESULTS

MEDLINE
PUEBMED

COCHRANE

EMBASE

SCOPUS

RC: 153440
Available in:

COCOCC(C(({({(" Orbital Fractures"[Mesh]) OR ("Orbital Fracture")) OR ("Fracture, Orbital")) OR ("Fractures, Orbital")) OR ("Blow-Out Fractures")) OR. ("Blow-Out
Fracture")) OR ("Fracture, Blow-Out")) OR ("Fractures, Blow Out")) OR ("Blow Out Fracture™)) OR ("Blow Out Fractures")) OR ("Fracture, Blow Out")) OR.

( Factucs, Bow Out')) OR (*Out Fratuce, Blow')) OR.(Out ractres, Blow") AND (((((C(CClU((((((((((Orbta mpiaat s OR
("Absorbable Implants"[Mesh])) OR ("Prostheses and Implants”[Mesh])) OR ("Bone Transplantation”[Mesh] "Surgical mesh" [Mesh])) OR ("Implant,
Orbital")) OF. ("Implants, Orbital")) OR ("Orbital Implant”)) OR. ("Implants and Prostheses”)) OR. ("Prosthetic Imp]anls 1) OR ("Prostheses and Implant”)) OR.
("Implant and Prostheses")) OR ("Prosthetic Implant")) OR. ("Implant, Prosthetic")) OR. ("Implants, Prosthetic")) OR ("Endoprosthesis")) OR ("Endoprostheses")) OR.
("Prostheses")) OR ("Prosthesis")) OR ("Implants, Artificial™)) OR ("Artificial Implant")) OR (" Artificial Implants")) OR ("Implant, Artificial")) OR ("Biodegradable
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("Material, Biocompatible")) OR. ("Biomaterials")) OR ("Biomaterial")) OR ("Bioartificial Materials") OR. ("Bioartificial Material")) OR ("Material, Bioartificial"})
OR ("Biocompatible Materials"[Mesh]))

"Orbital Fractures" OR "Orbital Fracture” OR "Fracture, Orbital” OR. "Fractures, Orbital" OR "Blow-Out Fractures” OR "Blow-Out Fracture” OR "Fracture, Blow-
Qut" OR "Fractures, Blow Out" OR "Blow Out Fracture" OR "Blow Out Fractures” OR. "Fracture, Blow Out" OR "Fractures, Blow Out” OR "Out Fracture, Blow" OR
"Qut Fractures, Blow" in Title Abstract Keyword AND "Orbital Implants” OR. "Absorbable Implants” OF. "Prostheses and Implants” OR. "Bone Transplantation” OR
"Surgical mesh" OR "Implant, Orbital” OR. "Implants, Orbital” OR "Orbital Implant” OR. "Implants and Prostheses” OR "Prosthetic Implants” OR "Prostheses and
Implant” OR "Implant and Prostheses” OR "Prosthetic Implant” OR "Implant, Prosthetic” OR. "Implants, Prosthetic” OR. "Endoprosthesis” OR "Endoprostheses” OR
"Prostheses” OR "Prosthesis” OR "Implants, Artificial” OF. "Artificial Implant” OR. "Artificial Implants” OR. "Implant, Artificial" OR "Biodegradable Implants” OR.
"Biodegradable Implant" OR "Implant, Biodegradable" OR "Implants, Biodegradable" OR "Bioabsorbable Implants” OR "Bicabsorbable Implant" OR "Implant,
Bioabsorbable” OR "Implants, Bioabsorbable" OR "Implants, Absorbable” OR "Absorbable Implant” OR. "Implant. Absorbable” OR "Meshes, Surgical” OR "Surgical
Meshes" OR "Mesh, Surgical" OR "orbital reconstruction” OR. "orbital defect” OR "Biocompatible Material” OR "Material, Biocompatible" OR. "Biomaterials” OR
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