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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 Collaboration1, GRADE Collaboration2–4, 

Joanna Briggs Institute5, NICE6, 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 reliable7,8. 

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 Reviews9 (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 platform10 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 211. The final score 

can vary between high, moderate, low, and critically low quality. Bias analysis of the 

reviews was conducted using the ROBIS12, 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 

https://www.nucleodoconhecimento.com.br/
https://www.nucleodoconhecimento.com.br/dentistry/post-traumatic-orbital
https://www.nucleodoconhecimento.com.br


REVISTA CIENTÍFICA MULTIDISCIPLINAR NÚCLEO DO CONHECIMENTO 

ISSN: 2448-0959 https://www.nucleodoconhecimento.com.br 

 

51 
RC: 153440 
Available in: https://www.nucleodoconhecimento.com.br/dentistry/post-traumatic-orbital 

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 I shows the PRISMA flowchart[13]. Overall, the studies evaluated more than 

12,000 patients (with substantial overlap). Few of them described the patients' sex 

(≥2:1 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 II and Table III, 

respectively. 

3.2 QUALITY AND BIAS ANALYSIS AND GUIDELINES 

The final grades for AMSTAR 2 and ROBIS are in Figures II and III 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 checklist to 

describe the methodology. The PROSPERO registry was used in four (25.5%) reviews. 

Two reviews (14.2%) did not cite guidelines. Check Table 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. 201215 were transcribed into Table III. 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 III. 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. 201517 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. 201518 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. 201819 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 cm² 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. 201820 evaluated the use of orbital implants in a <16 years old population; 

the results are available in Table III. BQAPS: not available. AMSTAR 2: critially low 

quality. ROBIS: high concern in bias. 
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Oliver et al. 202021 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 III. 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. 202123 evaluated the use of PSIs. 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 

PSIs in this study. BQAPS: adequately. AMSTAR 2: low quality. ROBIS: high concern 

in bias. 
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Kotecha et al. 202225 did not find statistical differences between surgeries performed 

with or without the aid of PSIs, with substantial heterogeneity (I²= 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. 202225 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. 202226 showed that some 3D aids were effective in reducing 

enophthalmos (Table III), with small heterogeneity (I²= 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. 201215, Gunarajah and Samman 201316, Azzi et al. 

201820, and Abukhder et al. 202428 were transcribed in Table III. The SR of Gunarajah 

and Samman 201316 showed no pre- or postoperative diplopia in the level 1 studies. 

Bourry et al. 202022 and Kotecha et al. 202225 found no statistical differences in their 

meta-analyses. The SUCRA score 22 is made available in Table III. 

Dubois et al. 201517, 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. 201518 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. 201819 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 (I²= 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 201316 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. 201819 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. 202225 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 PSIs and 

conventional: a prospective cohort§ 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)26 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 SR22. The unweighted average 

among all articles was approximately 25 months. Some reviews found a follow-up time 

of a few hours. 

3.3.5 INFECTION 

We found an inconsistency between the "results" section and the table in the SR of 

Avashia et al. 201215. 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 201316 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. 201820 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. 202021 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. 201215 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 201316, 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. 201517, 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. 202327 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. 201518 found two studies that reported postoperative complications in both 

groups. No significance points to greater involvement in a specific group. 

Ramesh et al. 201819 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. 202021, 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. 202123 cited a list of complications found but did not provide the number 

of cases or their correlation with the SR groups. 

Hartmann et al. 202224 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 

nº7 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 flaws29, 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 18,22,25. 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 201316, Dubois et al. 201517, Ramesh et al. 

201819, and Bourry et al. 202022 converge in concluding the importance of mechanical 

support in extensive reconstructions. 

The results of Murray-Douglass et al. 202226 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. 201517 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. 201518 suggested that using CAT may provide better results for diplopia. 

Murray-Douglass et al. 202226 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, mm², cm, cm², 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. 201517: it is necessary to 

create a three-dimensional model for the classification of defects 

A SR by Ramesh et al. 201819 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. 202123 and Singh et al. 2023 27, 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 bias30,31. 

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. 201215 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 et al. 2016 32 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 

 

Figure 2. AMSTAR 2 summary plot [11,14] 
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Figure 3. ROBIS summary plot [12, 14] 
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Figure 4. Summary of evidence 
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Table I. PECOS criteria 

 

Table II. Overall characteristics of the selected reviews 
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Table III. Analytical characteristics of the selected reviews 
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Table IV. Limitations 
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APPENDICES 

Appendix 1. PRIOR checklist 
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Appendix 2. Complete Search Strategy 
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Appendix 3. Articles excluded after full-text assessment 
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