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Macular hole surgery (MHS), primarily 

pars plana vitrectomy with internal limiting 

membrane peeling (ILM) and gas 

tamponade, has become the standard of care 

for full-thickness macular hole (FTMH). 

Despite the 85-95% anatomical closure 

rate, several aspects of the procedure are 

well accepted whereas some may remain 

controversial among vitreoretinal surgeons. 

The Asia-Pacific Vitreo-Retina Society 

(APVRS) and Academy of Asia-Pacific 

Professors of Ophthalmology (AAPPO) 

saw such a need to establish consensus and 

controversial statements on MHS. They 

formed an international panel of experts 

(IPE) comprising 27 experts from 10 

countries/territories to establish the 

statements, including ILM peeling extent, 

vital dye selection, face-down positioning 

requirements, tamponade options, timing of 

surgery and re-surgery, management of 

difficult and refractory cases, and adjuvant 

therapies. The objective is to synthesize 

evidence-based real-world practice 

recommendations from leading global 

experts to guide the management of FTMH. 

Of the 38 statements, the IPE reached 

consensus (75% voted as “Strong 

Agreement” or “Agreement”) on 29 

(76.3%). Controversial statements, such as 

the use of air tamponade or observation of 

small FTMH, not reaching consensus are 

identified. Given its high prevalence and 

propensity for visual morbidity, and the 

recent advances in surgery for FTMH, 

confirming the standard practices and 

deliberating on controversies to find the 

best approach by international experts 

would help improve outcome of this 

surgery further.   
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INTRODUCTION 

A full-thickness macular hole (FTMH) is a 

complete defect in the retina at the macula. 

The condition once deemed untreatable has 

undergone a remarkable revolution in 

treatment and strategies. The classification 

of macular holes (MHs) by size is crucial 

in determining surgical options and 

predicting outcomes notably so since size 

serves as a prognostic factor. Full-

thickness macular holes are generally 

classified into three primary categories 
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based on their minimum diameter: small 

(<250 μm), medium (250 μm to 400 μm), 

and large (>400 μm) [1]. This classification 

allows surgeons to tailor the management 

approach depending on the size and 

associated characteristics of the macular 

hole [1]. 

 

Literature suggests that small macular 

holes have higher spontaneous closure 

rates than larger ones. It has been observed 

that the anatomical and visual prognoses 

following surgical repair are closely 

correlated with initial hole size—the 

smaller the hole, the better the surgical 

outcome [2,3], and the rate of closure even 

without surgical intervention is high. For 

instance, a study indicated that the chance 

of closure is more substantial in holes <200 

μm, particularly in the absence of 

vitreomacular traction [4]. Non-surgical 

macular hole closure using enzymatic 

vitreolysis has shown to be successful in 

small macular holes [5]. It is to be noted 

however that the agent for enzymatic 

vitreolysis – Ocriplasmin is no longer 

available in the European Union, including 

United Kingdom [6]. It remains FDA-

approved for use in MH <400 micron but its 

use has declined over the years due to lower 

success rates compared to conventional 

vitrectomy and potential adverse effects 

like troublesome floaters, photopsiae, 

transient blurring of vision, and pain [7]. 

These findings underscore the importance 

of size as a prognostic indicator. 

 

In terms of surgical technique, the 

literature indicates that larger macular 

holes often necessitate distinct operative 

strategies in contrast to smaller ones. For 

example, the inverted internal limiting 

membrane (ILM) flap technique has gained 

popularity for larger macular holes, as it 

can enhance closure rates and improve 

visual outcomes after surgery [8–10]. 

Studies have shown that the likelihood of 

successful closure with this technique was 

high, even in macular holes more than 1000 

μm [10–12]. The management of larger 

holes often requires a more complex 

surgical approach than that of smaller 

holes, highlighting their different 

biomechanical and anatomical challenges. 

A recent study suggested to extend the 

International Vitreomacular Traction Study 

(IVTS) classification by defining X-Large 

macular hole measuring 550-800 in 

diameter and Giant macular holes >800 μm 

[13]. 

 

The IVTS Group provided a framework for 

understanding the implications of hole size 

within the surgical context [1]. The 

classification system delineates cut-off 

points that inform surgical decision-

making, emphasizing that holes greater 

than 400 μm can often incur worse 

anatomical and functional surgery results 

than their smaller counterparts, particularly 

if the duration of the hole is long [14]. 

However, it has to be noted that at the time 

of the classification, surgery using inverted 

ILM flap was not published yet. Studies 

that quantify preoperative hole size often 

find that anatomical success diminishes 

significantly for larger holes, leading to 

variations in the expected visual acuity 

outcomes [8,9,15]. 

 

Multiple analyses of surgical outcomes 

demonstrate that preoperative hole size is 

an independent predictor of postoperative 

visual acuity [16]. A retrospective study 
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revealed that larger holes correlated with 

significant challenges and inferior post-

operative results, which reinforces the 

predictive significance of MH size prior to 

surgery [17]. These data emphasize the 

critical need for meticulous preoperative 

assessment and individualized surgical 

planning (e.g. pre-op discussion of 

potential ILM flap or autologous retinal 

grafts,  preserving anterior capsule in case 

of a combined Phaco-vitrectomy to be used 

as a graft, or amniotic membrane graft 

preparation) based on the size of macular 

hole. 

 

Optical coherence tomography (OCT) 

allows for more precise and repeatable 

assessments and measurement of MH size 

compared to traditional methods [1,18–20]. 

These imaging modalities facilitate the 

characterization of hole size and 

morphology, which are essential in 

treatment planning and informs the surgeon 

about the potential success of different 

intervention methods. Studies involving 

OCT demonstrated that precise 

quantification of macular hole 

morphometry could predict closure success 

rates and patient recovery paths more 

accurately than visual assessments alone 

[18,21–23]. 

 

Despite a high level of anatomical and 

functional success achieved, in small or 

mid-sized FTMH; large FTMH or eyes 

predisposed to failure such as chronic MH, 

MH with High myopia, present a particular 

challenge to the vitreo-retinal specialist. 

Particularly in the Asia-Pacific region 

where high myopia is more prevalent and 

serves as a risk factor for MH formation and 

non-closure post-surgery, there is a 

pressing need to have a consensus on 

approaching FTMH in various situations to 

achieve better outcomes. 

 

Given its high prevalence and its propensity 

for visual morbidity, and the recent 

developments in our ability to manage 

FTMH, the Asia-Pacific Vitreo-retina 

Society (APVRS) and the Academy of 

Asia-Pacific Professors of Ophthalmology 

(AAPPO) felt the need for such consensus 

statements and guidelines for FTMH 

management, and two of the senior authors 

(DSCL and PZ) of this manuscript were 

appointed to coordinate this consensus 

project. Despite high success rates, several 

aspects of the procedure remain 

controversial among vitreoretinal surgeons. 

This consensus statement aims to 

synthesize evidence-based real-world 

practice recommendations from leading 

global experts to guide diagnosing and 

managing MH. The key areas of debate in 

the surgical treatment of macular holes 

included: 

 

1. ILM peeling extent 

2. Vital dye selection 

3. Face-down positioning 

requirements 

4. Tamponade options 

5. Timing of surgery and re-surgery 

6. Management of difficult and 

refractory cases 

7. Adjuvant therapies 

8. Outcome assessment 

9. Emerging technologies 
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METHODOLOGY 

Further to appointing the coordinators, the 

APVRS and AAPPO invited three more 

experts (NVR, PR and TT) to join as core 

group members. Only English articles from 

Pubmed were included for referencing and 

cross-referencing. Search was carried out 

on Pubmed using the following 

terminologies:  Macular Hole, Pars Plana 

Vitrectomy, ILM peeling Extent, Vital 

Dyes, Face Down Position, Prone Position, 

Endotamponade, Endotamponade agents, 

Timing of Surgery, Re-operation, 

Management, Refractory Macular hole, 

Adjuvant therapy, Adjuvant treatment, 

Success rate, Failure rate, and Emerging 

treatments. Initially Abstracts were 

screened and then full texts of relevant 

articles were studied to identify areas of 

consensus and controversy. Any cross 

references from these articles which were 

relevant were also screened and used 

wherever relevant. An indexing-

referencing software was used to add 

references during manuscript preparation. 

Duplicates entered in the indexing-

referencing software were screened using 

the software and merged to reduce 

redundancy. The primary focus was on 

Idiopathic Macular hole, but refractory MH 

and special conditions of High Myopia, 

traumatic MH, Paediatric MH were also 

reviewed in brief to have a broader view of 

existing consensus and controversies in MH 

management in general. This way the core 

group of five members performed an 

extensive literature search and reviewed 

critically the materials on FTMH, after 

which the first draft of the manuscript and 

consensus statements with explanation and 

elaboration was written. The statements 

were organized into nine categories as 

mentioned in the introduction above:  

1. ILM peeling extent 

2. Vital dye selection 

3. Face-down positioning 

requirements 

4. Tamponade options 

5. Timing of surgery and re-surgery 

6. Management of difficult and 

refractory cases 

7. Adjuvant therapies 

8. Outcome assessment 

9. Emerging technologies 

An International Panel of Experts (IPE) 

composing of 27 panellists from 10 

countries/territories was established. Each 

panel member independently and 

anonymously reviewed each statement and 

provided comments to the core group.  The 

first voting by the IPE members was done 

using a five-point Likert scale—ranging 

from strongly agree, agree, neutral, 

disagree, and strongly disagree. The core 

group then reviewed and evaluated the 

feedback and comments, revised it, and sent 

out the second draft for further opinions and 

voting. The process was repeated until all 

the statements were finalized. It took three 

rounds to have final list of statements ready. 

Subsequently, when the final draft was 

ready, each panel member voted on each 

statement anonymously. A consensus was 

reached when at least 75% of the experts 

voted either ‘agree’ or ‘strongly agree’ for 

a statement as per the methodology 
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described in a previous consensus paper 

[24]. 

 

CONTROVERSIES AND 

CONSENSUS STATEMENTS 

1. Internal limiting membrane peeling  

 

The extent of the internal limiting 

membrane (ILM) peeling plays a crucial 

role in the surgical management of 

idiopathic macular holes (IMH). ILM 

peeling is considered a standard and 

mandatory procedure in macular hole 

surgery, contributing significantly to the 

anatomical closure rates, which can now 

exceed 90% with modern techniques [25]. 

The removal of the ILM is believed to 

relieve tangential traction that can inhibit 

the closure of the macular defect, thus 

enhancing surgical outcomes. Studies 

indicate substantial improvements not only 

in anatomic closure but also in visual acuity 

following ILM peeling as opposed to 

surgery without peeling [26,27]. 

 

Recent techniques like the inverted ILM 

flap have been proposed to mitigate the 

risks of complications, especially in larger 

macular holes [28,29]. This technique 

involves rotating the peeled ILM over the 

hole itself, which also aids in promoting 

closure and thereby improves visual 

outcomes in cases that historically had poor 

prognoses. 

 

Several studies have highlighted the 

potential complications associated with 

extensive ILM peeling. Inner retinal defects 

are commonly observed following ILM 

peeling and tend to persist once they 

develop. Studies have discussed concentric 

macular dark spots as a manifestation of 

such defects [30,31]. Similarly, Liu et al 

[32], utilizing multimodal OCT imaging, 

identified inner retinal dimples post-ILM 

peeling, which corresponded to the 

observed dark spots. Beyond the 

mechanical trauma inflicted on the inner 

retinal layers during ILM removal, 

Tadayoni et al [33] demonstrated a 

significant reduction in retinal sensitivity 

and a higher incidence of micro-scotomata, 

emphasizing the importance of limiting not 

just ILM peeling itself but also the extent of 

ILM peeling where feasible. Terasaki et al. 

further noted a decrease in the amplitude of 

the focal ERG b-wave accompanied by 

delayed implicit time shortly after ILM 

peeling [34]. Additional reports have 

described the development of paracentral 

scotomas, which are hypothesized to result 

from nerve fiber layer injury during the 

procedure [35,36].  

 

Adding to this complexity, the size of the 

macular hole has been shown to influence 

the necessity and extent of ILM peeling. 

Large holes may indeed benefit more 

acutely from partial peeling techniques or 

inverted flap methods, as complete 

removal could lead to increased 

postoperative complications without 

significantly boosting closure rates or 

affecting final visual outcomes in the long 

term [37,38]. Different extents of ILM 

peeling have been studied by different 

authors. The ILM peel study group recently 

showed in an individual participant data 

metanalysis of five randomized controlled 

trials (RCTs) and 370 eyes that peeling 

internal ILM with a peel radius of <1 disc 

diameter in extent may slightly improve the 

chances of closing an idiopathic FTMH, 

especially if the hole is larger than 400 µm. 
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However, this had little or no impact on 

vision after surgery [39]. Bae et al showed 

an improvement in postoperative 

metamorphopsia with a larger extent of 

ILM peeling (3 disc diameter, DD) 

compared to that of the group with a smaller 

extent (1.5 DD) [40]. Khodabandi et al and 

Yao et al used 2DD and 4DD diameters of 

areas of ILM peeling to study MH closure 

rates and found that when Macular hole 

index (MHI) and Macular hole closure 

index (MHCI) were <0.5 larger extent of 

peeling resulted in better closure rates 

without much difference in visual outcomes 

in the 2 groups [41,42]. MHI was first 

described by Kusuhara et al. and is 

calculated by dividing the Hole Height (b) 

by the Basal Diameter (a); MHI = b/a [43]. 

A value > 0.5 was found to be associated 

with better visual outcomes and chances of 

closure; i.e. taller hole relative to the base 

had a better anatomical success [43]. The 

MHCI is calculated by dividing the of sum 

of the detached photoreceptor arm lengths 

(M+N) by the Basal diameter (BASE) and 

A higher MHCI suggests more 

photoreceptors available to bridge the hole, 

thus higher likelihood of “good” or 

bridge-type closure [44]. 

 

These observations reinforce the 

importance of tailored surgical approaches 

based on individual patient anatomy and 

hole characteristics, underscoring the move 

towards personalized surgical strategies in 

contemporary ophthalmology. 

Thus, surgical decision-making often 

involves balancing the benefits of 

extensive peeling against the risks of 

iatrogenic damage. In summary, the extent 

of ILM peeling is a critical determinant in 

the management of idiopathic macular 

holes, with contemporary techniques 

evolving to maximize surgical success 

while minimizing associated risks. 

 

Consensus Statement 1.1: Internal 

limiting membrane (ILM) peeling is 

considered a standard procedure in 

macular hole surgery. (Consensus score: 

100% [strongly agree: 92.59%; agree: 

7.41%]) 

Consensus Statement 1.2: The extent of the 

ILM peeling plays a crucial role in the 

surgical management of macular holes, 

especially for holes larger than 400 

microns. (Consensus score: 96.3% 

[strongly agree: 66.67%; agree: 29.63%]) 

Consensus Statement 1.3: For larger 

macular holes and macular holes with the 

macular hole index or macular hole 

closure index <0.5, a 4 disc area of peeling 

centered on the macular hole would be 

safer for achieving anatomical success. 

(Consensus score: 88.89% [strongly agree: 

37.04%; agree: 51.85%]) 

Consensus Statement 1.4: Functional 

outcomes can be marred by micro-

scotomata, reduced retinal sensitivity, and 

decreased vision (although not that 

common) despite successful structural 

outcomes and hence judicious, careful and 

atraumatic peeling of ILM is essential. 

(Consensus score: 92.6% [strongly agree: 

55.56%; agree:37.04%]) 

 

2. Vital dye selection 

Brilliant Blue G (BBG), when compared 

with other agents such as Indocyanine 

Green (ICG) and Trypan Blue,  has 

demonstrated a lower incidence of retinal 

toxicity compared to ICG and effective 

staining capabilities compared to Trypan 

Blue. It allows for clear visualization of the 



Asia-Pacific Journal of Ophthalmology Consensus  

 

© 2025 Asia-Pacific Journal of Ophthalmology 7 
 

 

 

ILM, enabling surgeons to differentiate 

between peeled and unpeeled areas easily 

[45,46]. The optimal duration of dye 

contact with the macula for effective 

staining without toxicity is typically 

around 30 seconds to 1 minute; this 

timeframe balances efficient staining with 

the minimization of potential phototoxic 

effects [46]. Some studies have used a 

duration as low as 5 seconds to achieve 

visible staining with BBG [47]. Since 

failed macular holes also present to the 

retina clinic, re-surgery entails re-staining 

the macula with vital dyes. Sometimes, re-

staining the macula is needed during 

primary surgery. At present there are no 

definite guidelines on the duration of re-

staining such retinae. Intra-operative OCT 

may be helpful in such cases to avoid 

possible drawbacks of staining the retina 

including a part denuded of ILM, however 

this equipment is not universally available.  

 

Reducing light intensity during macular 

manipulations is essential for safeguarding 

retinal health, particularly when using 

intraoperative dyes. Higher light exposure 

can exacerbate the phototoxic effects 

associated with dyes like ICG, which has 

been shown to cause damage to retinal 

structures if concentrations and exposure 

times are not carefully controlled [48]. 

Thus, using lower illumination levels 

during critical phases of surgery helps 

decrease the likelihood of postoperative 

visual disturbances. In this context, 

tailoring light intensity not only aids in 

preserving retinal integrity but also 

enhances overall surgical safety, ultimately 

contributing to improved visual outcomes 

after surgery. The understanding of dye 

contact duration is crucial as it affects both 

the efficiency of the staining process and 

the overall safety of the surgical procedure. 

Some surgeons prefer to stain the ILM 

under air while some surgeons use dyes 

with an integrated carrier like poly-

ethylene glycol which can be used in a fluid 

filled eye directly. Prolonged exposure can 

potentially lead to retinal toxicity, as 

highlighted in several studies, reinforcing 

the importance of adhering to these 

recommended guidelines during surgery 

[49–51]. 

 

In summary, utilizing BBG as a dye, 

maintaining optimal exposure durations 

during surgery, and ensuring appropriate 

light regulation create a safer surgical 

environment for patients undergoing ILM 

peeling for macular holes. Studies on re-

staining may address safety concerns in 

future. 

 

Consensus Statement 2.1: Brilliant Blue G 

(BBG) is a good choice of dye for ILM 

staining due to its effective visualization 

properties compared to Trypan Blue and 

lower risk of retinal toxicity compared to 

alternatives such as Indocyanine Green 

(ICG) and Trypan Blue. (Consensus score: 

88.89% [strongly agree: 48.15%; agree: 

40.74%]) 

Consensus Statement 2.2: Minimizing dye 

contact time to approximately 30 seconds to 

1 minute is recommended to ensure 

sufficient ILM staining while reducing the 

risk of phototoxic effects on the retina. 

(Consensus score: 92.6% [strongly agree: 

55.56%; agree: 37.04%]) 

Consensus Statement 2.3: Reducing 

intraoperative light intensity to reduce the 

photo-chemical interaction and toxicity 

during dye-assisted procedures is essential 
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to prevent phototoxic damage and optimize 

retinal safety, especially when using dyes 

with higher toxicity profiles such as ICG. 

(Consensus score: 92.6% [strongly agree: 

55.56%; agree: 37.04%]) 

 

3. Face-down positioning 

The role of face-down or prone positioning 

(FDP) after surgery for refractory and large 

FTMH is important for achieving 

successful closure rates. This position is 

intended to utilize gas tamponade to 

maintain the closure of the macular hole by 

ensuring the gas bubble exerts pressure on 

the hole while keeping it in contact with the 

retinal pigment epithelium and thus 

maintaining dry edges which are essential 

for closure. 

 

Several studies highlight that maintaining 

FDP significantly impacts surgical success. 

Studies indicate that patients positioned 

face-down experienced improved closure 

rates for macular holes larger than 400 µm 

[52]. The FDP study group in an individual 

participant metanalysis of 5RCTs with 379 

eyes  reported low certainty evidence of 

benefits of FDP in MH sizes <400 µm 

pending further investigations; for MH > 

400 µm, FDP has been recommended [53]. 

Furthermore, the Positioning in macular 

hole surgery (PIMS) trial which evaluated 

FDP positioning for 8 hours per day for 5 

days Vs Face forwards for the same 

duration indicates there may not be 

conclusive evidence that FDP improves 

outcomes for large macular holes, although 

it evaluates whether such positioning 

should be recommended after surgery [54].  

 

Recent comparative studies have reported 

similar anatomical success rates among 

patients with varying postoperative 

positioning strategies, suggesting that 

optimal positioning may depend on 

individual patient needs [55,56]. Thus, 

while traditional practices emphasize face-

down positioning, evolving evidence 

suggests that flexibility in postoperative 

positioning may still achieve satisfactory 

outcomes for macular hole repair. It is 

difficult to get good images using SD-OCT 

in the immediate post-operative stage due 

to presence of intra-ocular gas and 

sometimes due to co-existing cataracts. In 

such cases, Swept-source OCT (SS-OCT) 

has demonstrated the ability to image the 

macula as early as 24 hours after MH 

surgery. Cases which had a successful 

closure were advised to stop face-down 

position and their holes did not open up in 

the follow-up [57]. This approach can help 

minimise patient discomfort and customise 

advise for patients. Several studies suggest 

that shorter durations of prone 

positioning—ranging from one night to 

three days—can be sufficient for successful 

anatomical closure of macular holes, 

especially when internal limiting 

membrane (ILM) peeling and gas 

tamponade are used. For instance, Isomae 

et al. reported comparable closure rates 

(~90%) with just 1 day of prone posturing 

compared to 1 week [58]. Krohn 

demonstrated that 3 days of posturing 

yielded success rates similar to 7 days 

(87.5% vs. 93.1%) [59], while Almeida et 

al. reported a 98% closure rate with 3-day 

prone positioning [60]. A pilot study from 

2000 found that 5 days of prone posturing 

for at least 12 hours per day also produced 

favorable outcomes, although many 

patients struggled with adherence [61]. 

These findings collectively suggest that 
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strict and prolonged prone positioning 

(e.g., 7 days) may not be necessary for all 

patients, and shorter, more tolerable 

regimens (1–3 days, or even just one night) 

may offer similar anatomical results in 

selected cases, particularly for smaller or 

less chronic macular holes. 

 

Consensus statement 3.1:  Face-down 

positioning remains a widely used 

postoperative strategy, particularly in 

cases of large or refractory macular holes, 

to enhance gas tamponade efficacy and 

promote anatomical closure. (Consensus 

score: 88.89% [strongly agree: 59.26%; 

agree: 29.63%]) 

Consensus Statement 3.2: Emerging 

evidence suggests that successful macular 

hole closure may still be achieved without 

strict adherence to face-down positioning, 

especially when intraocular gas tamponade 

is sufficient and tailored to patient-specific 

factors. (Consensus score: 85.18% 

[strongly agree: 40.74%; agree: 44.44%]) 

Consensus Statement 3.3: Early 

postoperative imaging with swept-source 

optical coherence tomography (OCT) may 

allow for individualized guidance on face-

down positioning, potentially reducing 

patient burden without compromising 

surgical outcomes. (Consensus score: 

85.18% [strongly agree: 33.33%; agree: 

51.85%]) 

 

4. Tamponade selection 

In the management of idiopathic macular 

holes, the selection of endotamponade 

agents is critical for ensuring optimal 

surgical outcomes. Choices often include 

sulfur hexafluoride (SF6) gas, 

hexafluoroethane (C3F8) gas, air, and 

silicone oil. Each option presents specific 

advantages and disadvantages, 

necessitating careful deliberation 

concerning patient circumstances and 

desired outcomes.  

While Kelly and Wendel [62] initially used 

sulfur hexafluoride (SF6) gas for 

tamponade, many surgeons later favored 

long-acting gases such as perfluoropropane 

(C3F8) to prolong gas contact and enhance 

macular hole closure. Silicone oil (SO) has 

also been employed for similar reasons. 

However, current practice has shifted 

toward medium-acting (C2F6), short-acting 

(SF6) gases, or even air. Concurrently, the 

necessity of face-down positioning has 

come into question, especially when 

longer-acting gases like C2F6 and C3F8 are 

used. A recent RCT found less than a 10% 

improvement in closure rates with 5 days of 

facedown positioning versus face-forward 

positioning in large holes (>400 µm) using 

C3F8 [54]. 

The relationship between tamponade type 

and positioning likely reflects the duration 

needed for effective hole bridging. If gas 

fill exceeds 50%, even an upright posture 

may suffice [63]. The exact time required 

for tamponade-induced closure remains 

uncertain, as some holes close 

spontaneously or via enzymatic vitreous 

detachment without tamponade [64]. OCT-

based studies show most closures occur by 

day 2–3 postoperatively, with minimal 

reopening by 3 months [65]. Hole size and 

chronicity significantly affect closure 

potential and guide tamponade selection 

[66–68]. Variability in study designs, 

including posture protocols and ILM 

peeling, complicates interpretation of the 

existing evidence [69]. 
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Table 1. Comparative Overview of Tamponade Agents Used in Macular Hole Surgery 

Tamponade 

Agent 
Advantages Limitations 

Sulfur 

Hexafluoride 

(SF6) 

Rapid absorption, typically 

within 1–2 weeks, allowing for 

quicker postoperative recovery 

and less dependence on prolonged 

face-down positioning.  

It is considered effective in 

routine cases, with reported 

anatomical closure rates of 

approximately 90% [55,56]. 

Due to its short duration of 

tamponade, SF6 may not provide 

sufficient support in cases requiring 

prolonged closure, potentially 

compromising surgical outcomes . 

Perfluoro 

Propane 

(C3F8) 

Longer duration of tamponade 

duration, approximately 2–3 

weeks which is particularly 

advantageous in complex cases 

[70].  

This prolonged effect has been 

associated with improved closure 

rates in large macular holes [70]. 

Prolonged visual recovery. Risk of 

cataract progression with its use 

[71]. 

Air 

Tamponade 

Rapidly absorbed, Early recovery 

and Less prolonged postoperative 

positioning [70,72]. Cost-

effective and logistically simpler 

compared to gas. 

Reduced efficacy in larger or more 

complex macular holes. Lower 

closure rates and an increased need 

for reoperations in larger MH 

[72,73]. 

Silicone Oil 

Suitable for recurrent or complex 

macular holes, particularly those 

associated with retinal 

detachment [74–76].  

Relaxed face-down positioning, 

improving patient comfort and 

compliance. 

A secondary procedure to remove 

the oil, introducing additional 

surgical risks.  

Risks of elevated intraocular 

pressure, cataract, oil 

emulsification, ERM formation. 

 

The choice of tamponade in macular hole 

surgery remains a complex decision 

influenced by factors such as macular hole 

complexity, individual patient needs, and 

potential postoperative implications. SF6 

and C3F8 have their respective advantages 

regarding closure rates and recovery times, 

while air presents a practical option for 

simpler cases despite its lower success 

rates. It should be noted that C2F6 and 

C3F8 are Per- and Polyfluoroalkyl 

Substances (PFAS) molecules, hence are at 

risk of being included in a total ban of 

fluorinated molecules in the European 
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Union in 2027. SF6 is not a PFAS, but a 

potent greenhouse gas hence also far from 

environmentally friendly. Silicone oil 

stands as a robust choice in challenging 

scenarios but comes with its own set of 

complications and the need for subsequent 

surgical intervention. A tailored approach 

that considers these variables is 

instrumental in achieving optimal surgical 

outcomes. 

 

Consensus Statement 4.1: The selection of 

endotamponade agents in macular hole 

surgery should be personalized based on 

hole size, chronicity, and patient-specific 

factors. (Consensus score: 100% [strongly 

agree: 66.67%; agree: 33.33%]) 

Consensus Statement 4.2: SF6 gas is an 

effective tamponade option in routine 

idiopathic macular hole surgeries, 

balancing closure rates and recovery time. 

(Consensus score: 81.48% [strongly agree: 

40.74%; agree: 40.74%]) 

Consensus Statement 4.3: Long-acting 

gases such as C3F8 improve anatomical 

success in large macular holes but increase 

patient burden due to prolonged face-down 

positioning and cataract risk. (Consensus 

score: 92.59% [strongly agree: 51.85%; 

agree: 40.74%]) 

Consensus Statement 4.4: Air tamponade 

is a viable choice for small or 

uncomplicated macular holes, despite 

reduced success rates in larger or chronic 

cases. (Consensus score: 70.37% [strongly 

agree: 37.04%; agree: 33.33%]) 

Consensus Statement 4.5: Silicone oil 

tamponade should be reserved for 

recurrent or complex macular holes, with 

due consideration to its long-term 

complications and the need for a second 

surgery. (Consensus score: 88.89% 

[strongly agree: 48.15%; agree: 40.74%]) 

 

5. Surgical timing and indications 

The timing of surgical intervention for 

idiopathic macular holes (IMH) remains a 

topic of ongoing debate and diverse clinical 

approaches. Scientific literature provides 

insights into whether immediate surgery or 

an observation period is preferable, 

influenced by factors such as hole size and 

duration, presence of vitreomacular 

traction (VMT), potential for spontaneous 

closure, success rate of the surgery and 

patient’s willingness to accept the surgery, 

etc. 

 

Immediate vs. delayed intervention 

Immediate surgery 

Proponents of immediate surgical 

intervention advocate for early vitrectomy 

as it maximizes chances for successful 

outcomes. Immediate treatment is 

especially encouraged in cases with larger 

macular holes. Early intervention typically 

leads to better anatomical success rates and 

potentially improved visual outcomes 

[77,78]. Some studies suggest that delaying 

surgery for patients with large holes or 

significant VMT may result in 

degeneration of the foveal architecture, 

complicating the surgical repair [78]. 

 

Delayed surgery 

Conversely, proponents of a delayed 

approach argue for initial observation for 

small macular holes. The rationale for 

observation is supported by reports 

indicating that 0-15.8% of small, 

asymptomatic holes (<250 μm) may close 

spontaneously over time [79,80]. Using 

tools such as optical coherence tomography 
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(OCT), the status of the hole can be 

monitored, allowing for timely 

intervention should it progress [79,81]. 

Traumatic Macular holes often are 

subjected to delayed surgery because of 

potential for spontaneous closure [82]. 

 

Observation period for small holes 

The observation period for small macular 

holes is often characterized by regular 

follow-ups. A median duration of 44 days 

for spontaneous closure was found in a 

study on small macular holes [79]. 

However, progressive symptoms such as 

visual acuity decline can warrant earlier 

surgical action. 

 

Role of vitreomacular traction in 

decision-making 

Vitreomacular traction plays a critical role 

in determining the timing for surgical 

intervention. In cases where VMT is 

present, surgery is often preferred due to 

the associated risk of the hole progression. 

Research has shown that VMT can 

exacerbate retinal damage and delay 

closure [78]. A recently published study 

shows that pneumatic release of VMT can 

successfully close macular holes omitting 

the need for surgery [83]. Such decision-

making underscores the importance of 

comprehensive imaging and clinical 

assessment in crafting a patient-specific 

surgical timeline. 

 

Optimal timing for maximal visual 

outcomes 

The optimal timing for surgery is also 

contingent on a variety of factors, including 

the stage of the macular hole. Literature 

outlines enhanced visual outcomes when 

surgery occurs within three months of 

symptom onset [84–87]. However, 

research suggests that significant 

improvements can still be observed even 

when surgery is performed later, although 

this is generally contingent on individual 

factors, such as hole characteristics [88]. 

 

In conclusion, surgical timing for macular 

holes reflects a balance between immediate 

intervention and an appropriate 

observation period, factoring in VMT 

status and hole morphology with a 

preference for an early intervention (within 

3 months) for a better prognosis. Each case 

should be individualized based on the 

severity of symptoms, hole size, and 

imaging findings, with an active discussion 

between the patient and ophthalmic 

surgeon to determine the best course of 

action for optimal outcomes. 

 

Consensus Statement 5.1: Early surgical 

intervention is recommended for larger 

macular holes or those associated with 

vitreomacular traction (VMT) to prevent 

foveal architectural damage and improve 

visual outcomes. (Consensus score: 

85.18% [strongly agree: 40.74%; agree: 

44.44%]) 

Consensus Statement 5.2: Small, 

asymptomatic macular holes (<250 µm) 

may be managed conservatively with an 

initial observation period, provided regular 

OCT monitoring is in place. (Consensus 

score: 62.96% [strongly agree: 33.33%; 

agree: 29.63%]) 

Consensus Statement 5.3: The presence of 

VMT is a strong indication for early 

surgery due to its association with hole 

progression and retinal damage. 

(Consensus score: 77.78% [strongly agree: 

29.63%; agree: 48.15%]) 
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Consensus Statement 5.4: Visual outcomes 

are generally better when macular hole 

surgery is performed within 3 months of 

symptom onset, though individualized 

timing may still yield favorable results. In 

general, earlier surgery is recommended. 

(Consensus score: 100% [strongly agree: 

59.26%; agree: 40.74%]) 

Consensus Statement 5.5: The decision 

between immediate surgery and delayed 

surgery should be individualized, taking 

into account of characteristics of the hole, 

success rate and patient’s visual need and 

willingness to accept the surgery, etc. 

(Consensus score: 92.59% [strongly agree: 

59.26%; agree: 33.33%]) 

 

6. Management of special cases 

The management and resolution of FTMH 

continue to be critical areas of research due 

to the challenges posed by recurrent and 

refractory cases. Understanding the risk 

factors associated with surgical failure can 

guide clinicians in optimizing treatment 

strategies and improving surgical 

outcomes.  

 

Macular hole size 

The initial size of the macular hole is a 

significant predictive factor for surgical 

success. Majority of studies discuss that 

larger holes (>400 µm) have a higher 

likelihood of surgical failure. However 

more recent evidence suggests that the 

change starts happening at 500 µm with the 

success rate of MH closure dropping from 

97% to 90% at 500 µm. Notably there was 

no change at 400 µm. and perhaps future 

studies could be directed with this as a cut-

off of 500 µm [67]. Maguire et al. 

documented that greater hole size 

correlates with worse anatomical and 

visual outcomes post-surgery [89]. 

 

Duration of symptoms and chronicity of 

macular hole 

The length of time the macular hole has 

been present prior to surgical intervention 

is another critical factor. Holes with 

duration longer than 4 months have been 

reported to have a lower chance of closure 

as compared to those lesser than 4 months 

[90]. Prolonged duration is associated with 

increased failure rates as chronic holes 

exhibit more complex anatomical and 

structural changes, making closure more 

difficult [3,89]. Chronic FTMH is typically 

more challenging to repair than acute cases, 

largely due to retinal atrophy and scarring 

that can occur over time [91]. The chronic 

nature of the holes often results in loss of 

inherent retinal elasticity that impede 

successful closure post-surgery. 

 

Vitreo-macular interface, vitreofoveal 

attachment and presence of erm 

The attachment of the vitreous to the fovea 

may promote tangential traction 

contributing to the formation and 

persistence of macular holes. Chun et al 

discussed the role of vitreo-foveal 

attachments in the progression of macular 

holes in the fellow eyes of patients with 

macular hole. [92]. The involvement of an 

epiretinal membrane spanning the macular 

hole margin has been found to markedly 

increase the chances of surgical failure. 

Research indicates that eyes with both 

marginal ERM and epiretinal proliferation 

are at a significantly higher risk of 

unfavorable outcomes post-surgery [93]. 

Higher preoperative tractional forces can 

complicate surgical repair. Studies have 
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pointed to vitreomacular traction as a 

significant risk factor, potentially leading 

to hole formation [94]. 

 

Myopia 

High myopia is associated with various 

vitreoretinal pathologies [95,96], making 

these patients more susceptible to 

developing macular holes. Myopia 

complicates the surgical landscape by 

increasing the risk of failing to achieve 

adequate closure during the procedure [97–

99].  

 

Re-operation history, patient age and 

comorbidities, and pre-op patient vision 

Eyes with a previous history of failed 

macular hole surgery may have reduced 

chances of success upon subsequent 

interventions, as shown in studies 

highlighting the diminished closure rates in 

reoperations [89]. Advanced age often 

correlates with poorer healing capacities. 

Comorbidities such as diabetes or 

hypertension could further complicate the 

outcomes of macular surgeries, by 

potentially affecting healing and recovery 

post-operatively. Preoperative visual 

acuity often serves as a prognostic 

indicator for post-surgical outcomes. Eyes 

with poor vision prior to surgery may have 

diminished potential for recovery or 

successful closure as compared to eyes 

with better pre-op vision [90].  

 

Pediatric macular holes 

They are less common than their adult 

counterparts and primarily result from 

trauma or congenital conditions, such as 

Coats' disease, rather than aging processes 

prevalent in adults [100,101]. Surgical 

intervention using vitrectomy and internal 

limiting membrane (ILM) peeling in 

children has demonstrated high closure 

rates, with some reports indicating closure 

rates of around 92% in selected cases 

[101]. 

 

Management strategies often involve 

unique considerations, as children's eyes 

are still developing, which may influence 

both surgical techniques and outcomes. 

Pediatric patients generally have better 

regenerative capabilities, contributing to 

favorable anatomical and functional results 

post-surgery. However, complications 

such as retinal detachment may still pose 

significant risks [100]. 

 

While pediatric and adult macular holes 

share surgical strategies, differences in 

etiology, treatment approaches, and 

recovery outcomes highlight the 

importance of tailored management in the 

pediatric population. 

 

In summary, there are numerous factors 

that contribute to the risk of surgical failure 

in cases of full-thickness macular holes. 

Understanding these risk factors—size of 

the hole, duration of symptoms, structural 

changes in the retina, patient 

demographics, prior surgical history, and 

coexisting retinal issues—can significantly 

inform treatment approaches and improve 

prognostic consultations for patients 

contemplating macular hole surgery. 

 

Consensus statement 6.1: Macular hole 

size >400 μm is a strong predictor of 

surgical failure correlating with both 

poorer anatomical closure rates and 

diminished visual outcomes.  (Consensus 
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score: 88.88% [strongly agree: 44.44%; 

agree: 44.44%]) 

Consensus statement 6.2: Prolonged 

duration of symptoms prior to surgery 

significantly increases the risk of surgical 

failure, due to retinal atrophy and fibrotic 

changes associated with chronic full-

thickness macular hole (FTMH). 

(Consensus score: 92.59% [strongly agree: 

62.96%; agree: 29.63%]) 

Consensus statement 6.3: The presence of 

epiretinal membranes (ERMs) and 

vitreofoveal attachments are key 

contributors to surgical failure in macular 

hole repair, due to increased tangential 

traction and structural complexity. 

(Consensus score: 55.55% [strongly agree: 

22.22%; agree: 33.33%]) 

Consensus statement 6.4: High myopia 

independently raises the likelihood of 

unsuccessful macular hole closure, owing 

to associated vitreoretinal structural 

abnormalities. (Consensus score: 100% 

[strongly agree: 66.67%; agree: 33.33%]) 

Consensus statement 6.5: Patient-related 

factors such as older age, systemic 

comorbidities (e.g., diabetes, 

hypertension),  prior failed surgery, and 

poor preoperative visual acuity 

substantially affect surgical prognosis and 

visual recovery. While patients with 

macular hole in eyes with diabetic 

retinopathy may have poor outcome, 

Diabetes and hypertension themselves may 

not be poor prognostic indicator. 

(Consensus score: 88.89% [strongly agree: 

51.85%; agree: 37.04%]) 

 

7. Adjuvant therapies 

Large, failed, refractory, chronic and 

recurrent full-thickness macular holes 

(FTMHs) present significant clinical 

challenges. Over the past 2-3 decades, 

advancements in surgical techniques have 

emerged to address these cases. The 

ReMaHo study evaluated 116 full-

thickness macular holes (FTMHs) without 

residual ILM, treated with human amniotic 

membrane graft (AMG), autologous ILM 

flap (AILMT), or autologous retinal graft 

(ART). Overall closure was achieved in 

92% of cases. Visual acuity improved 

significantly across all groups. ART-

treated eyes had larger holes and worse 

final visual outcomes. AMG was more 

effective than AILMT for holes >680 μm. 

Preoperative BCVA correlated with 

postoperative vision, guiding surgical 

choice [102]. Thus although prognosis may 

be affected by other patient factors, a re-

surgery could be contemplated. Some 

lesser studied graft options include the use 

of an autologous tenons capsule graft [103] 

or Descemet membrane epiretinal graft 

[104]. Since these are not so widely studied 

as yet, the following enumeration describes 

the common techniques published in 

relevant literature during this timeframe 

involving use of adjuvants. It should 

however be noted, and also communicated 

to the patients that, although anatomical 

success is possible, functional 

improvements may not always be 

significantly achieved. 

 

Inverted internal limiting membrane 

(ILM) flap and ILM  translocation 

techniques 

This technique involves creating a flap 

from the ILM and positioning it over the 

macular hole to promote closure. Studies 

indicate that this approach enhances 

anatomical closure rates, particularly in 

large or persistent holes. A recent large 
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individual participant data analysis of 13 

RCTs and 792 eyes showed that ILM flaps 

significantly improve closure rates 

particularly in holes above 500 microns 

where the number needed to treat is as low 

as 4, with a significant improvement is 

vision.  Variations in adjunctive use of ILM 

in the form of ILM inversion, ILM graft 

translocation, Pedicle graft, ILM tuck, and 

ILM free graft or pedicle graft under 

perfluorocarbon liquid have been tried 

successfully. [8,9,28,105–109].  

 

Non-inverted free flap technique 

A novel technique, using a non-inverted 

free ILM flap to treat large macular hole 

repair has been proposed by Zhao et al with 

good initial results (Figure 1) [110]. The 

difference primarily with an inverted flap 

is the ability to retain the retinal side intact. 

Further studies are warranted to investigate 

its safety and efficacy.   

 

 

 
 

Fig 1. Schematic illustration of the non-inverted “plastic bag” ILM free flap technique. A 

“Tongue-shaped” peeling. B, Two “handles” formation. C, Circular peeling process. D, 

Formation of the “plastic bag”: flap with two pedicles. E-F, PFO injection, flap placement and 

final adjustment. Adapted from “Non-inverted and single-layer “plastic bag” ILM flap novel 

technique to treat large macular holes” by Zhao et al., 2025, Asia-Pac J Ophthalmol. In press 

(Creative Commons CC-BY license).[110] 

 

 

Autologous lens capsule flap 

transplantation 

This innovative method involves 

transplanting the patient’s lens capsule to 

promote closure in persistent macular 
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holes. Preliminary studies reflect its 

potential efficacy in cases resistant to 

conventional surgical techniques or where 

initial ILM peeling was large enough and 

no more ILM can be harvested [111,112]. 

In young patients with crystalline lens, ILM 

peeling is easy and the lens should not be 

sacrificed in general. However, if any lens 

opacity precludes ILM visualisation and 

peeling, then the cataract should be treated 

together with the MH surgery. If lens was 

preserved in the primary surgery, there is an 

opportunity to use the lens capsule as a graft 

material during re-surgery should the need 

arise. Posterior capsular grafts have also 

been used in failed or refractory MH [113] 

however it is more challenging to harvest 

the PC graft than an anterior capsular graft. 

Thus the decision to co-treat the lens is 

often nuanced and individualised to 

patients’ needs as well as takes into account 

surgeon’s comfort from safety point of 

view in the management of MH. 

 

Consensus Statement 7.1: The inverted 

ILM flap and translocation techniques 

significantly improve anatomical closure 

rates in persistent or macular holes larger 

than 400 microns. (Consensus score: 

92.59% [strongly agree: 62.96%; agree: 

29.63%]) 

Consensus Statement 7.2: It is surgically 

challenging to maintain free ILM graft over 

the hole. However, the non-inverted free 

ILM flap technique shows good result and 

is worthy of considering but further studies 

to confirm its validity are warranted. 

(Consensus score: 74.08% [strongly agree: 

37.04%; agree: 37.04%]) 

Consensus Statement 7.3: Autologous lens 

capsule flap transplantation is a viable 

option when ILM tissue is unavailable for 

grafting. (Consensus score: 74.08% 

[strongly agree: 25.93%; agree: 48.15%]) 

 

Amniotic membrane grafting (AMG) and 

autologous retinal transplantation (ART) 

Amniotic membrane grafts have been 

utilized to promote healing and closure of 

refractory macular holes. The use of 

amniotic membranes has shown promising 

results in achieving anatomical closure in 

patients where traditional methods have 

failed [114,115]. ART, a relatively novel 

technique involves harvesting a graft of the 

patient's retina and relocating it to the site 

of the macular hole. Research indicates that 

ART can be effective in managing chronic, 

large, refractory macular holes [116–118]. 

In some complex cases, creating additional 

retinal flaps (e.g., nasal retinotomy) have 

been applied to facilitate closure of 

stubborn macular holes. This technique, 

although more invasive, can yield 

successful outcomes where simpler 

methods have failed [119,120]. The 

technique being invasive, and the visual 

outcome has not been encouraging and is 

best used with caution.  

 

Macular Buckle 

Macular Buckle either used alone or in 

combination with PPV and ILM peeling 

with endotamponade has been shown to be 

effective in achieving the release of myopic 

macular traction (MMT) as well as in 

achieving myopic MH closure in about 

70% of patients. The axial length reduction 

achieved decreases the risk of worsening 

atrophic myopic maculopathy besides 

addressing the anteroposterior traction 

more completely. [121–124] It is to be 

noted however that at the moment there is 

no commercially available Macular buckle 
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which is FDA approved or bears the CE 

mark. 

 

Consensus Statement 7.4: Amniotic 

membrane graft (AMG) is an option to be 

resorted to if ILM techniques have failed 

and lens capsular graft harvesting is not 

possible. They can anatomically close 

macular holes but often yield suboptimal 

visual outcomes. Due to limited functional 

recovery, these techniques are reserved as 

last-resort options when conventional 

surgeries fail to achieve hole closure. 

(Consensus score: 96.3% [strongly agree: 

37.04%; agree: 59.26%]) 

Consensus Statement 7.5: Autologous 

retinal transplantation (ART) is an option 

to be resorted to if ILM techniques have 

failed and lens capsular graft harvesting is 

not possible. They can anatomically close 

macular holes but often yield suboptimal 

visual outcomes. Due to limited functional 

recovery, these techniques are reserved as 

last-resort options when conventional 

surgeries fail to achieve hole closure. 

(Consensus score: 88.88% [strongly agree: 

44.44%; agree: 44.44%]) 

Consensus Statement 7.6: Macular buckle 

surgery can be an effective strategy, 

particularly in myopic traction 

maculopathy or cases requiring axial 

length reduction. Further studies are 

warranted. (Consensus score: 81.48% 

[strongly agree: 33.33%; agree: 48.15%]) 

 

Light intensity Laser Burn to the Base of 

the Macular Hole 

Laser to the base of MH 

Highly myopic eyes with macular holes 

pose a particular challenge in terms of 

having a high propensity for failure. A 

simple technique of applying low-intensity 

burns within the MH crater to the retinal 

pigment epithelium has been shown to 

promote gliosis and achieve closure of MH 

in pathological myopia eyes with MH-

retinal detachment and long axial lengths. 

This method when combined with 15% 

C3F8, can result in good anatomical 

closure and functional improvement in 

macular holes in the size range of 400-800 

µm or MH with a high risk of failure. 

Radke et al in their paper on MH also 

discussed the technique of applying two or 

sometimes 3 low-intensity (60-100 mW; 

100 mS) directly within the MH, taking 

care to avoid a retinal tissue burn (see 

Figure 2) [125]. This remains a simple tool 

in the armamentarium and can be used 

when adjuvant techniques have been tried 

and failed; however, further studies are 

warranted.  

 

Consensus Statement 7.7: Low power and 

mildly intense laser burn applied at the 

base of the macular hole can be considered 

as an easy and less manipulative method to 

achieve successful closure of high myopic 

macular holes or macular holes ranging 

from 400-800 microns. (Consensus score: 

33.33% [strongly agree: 18.52%; agree: 

14.81%]) 
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Fig 2. Yellow dashed line with maroon star over the intraoperative photo also shown along a 

dark blue circle with the same maroon star in the representative figure shows the extent of 

previously peeled ILM as identified by staining intra-operatively. OCT bottom left shows 

some dimples along inner retina post prior peeling attempt and a failed large FTMH. Solid 

Blue triangle pointing towards 2 light intensity burns applied within the MH in the intra-

operative photo and in the representative photo shown in yellow solid circles within the light 

blue bordered MH represent the laser marks The green colour is suggesting scar tissue 

exemplifying closure as shown in the OCT bottom right shows type 1 closure. (This figure is 

an original figure produced by the authors for this article.) 

 

 

Spontaneous Closure Observation 

Lastly, the spontaneous closure of macular 

holes, particularly chronic ones, has been 

noted in certain cases, suggesting the 

necessity of careful monitoring before 

resorting to further surgical options 

[126,127]. 

 

In conclusion, the landscape for managing 

failed, refractory, and recurrent full-

thickness macular holes has evolved 

significantly over the past 2-3 decades. A 

combination of innovative surgical 

techniques, adjunctive therapies, and 

tailored individualized treatment plans is 

crucial for improving outcomes for patients 

who have undergone prior unsuccessful 

surgeries. 

 

8. Visual outcomes and recovery 

Current Literature suggests that surgical 

intervention for FTMHs can be 

challenging, particularly when previous 

surgeries have resulted in failure. A multi-

center study highlighted that revision 

surgery for FTMH often has varying 

anatomical closure rates depending on 

several factors, including the initial size of 
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the hole, the presence of epiretinal 

membranes, and the duration of the hole 

prior to surgical intervention [89]. A large 

sample study has shown that the presence 

of epiretinal membranes during re-surgery 

complicates outcomes, as they can inhibit 

the healing process and increase the 

likelihood of further surgical failure [93]. 

The authors concluded that ERM around 

the hole margins or ERM proliferation 

were both likely to result in failure as 

compared to eyes without ERM [93]. 

 

In cases where primary surgical efforts 

have failed, adjunctive therapies, have 

been investigated as potential adjunct 

therapies to mitigate the risk of recurrence 

[89]. This approach underscores the 

evolving paradigm in the management of 

complex cases where traditional methods 

may not yield favorable results. 

 

Consensus Statement 8.1: Visual 

improvement after anatomical closure in 

revision FTMH surgeries is not 

guaranteed. However, vision does improve 

in most cases after anatomical closure 

though improvement may be suboptimal 

and quite depends on preoperative retinal 

integrity. (Consensus score: 96.29% 

[strongly agree: 62.96%; agree: 33.33%]) 

 

Late closures of macular holes, even after 

revision surgery, have also been 

documented, suggesting that some macular 

holes might close spontaneously over 

extended periods. Research indicates that a 

proportion of patients may benefit from 

observation when postoperative conditions 

are stable, thus avoiding unnecessary 

surgical interventions [126,128]. This 

approach can be particularly relevant in 

elderly patients or those with multiple 

comorbidities, where the risk of surgery 

may outweigh the benefits of intervention. 

 

Cohort studies have reported a range of 

anatomical closure rates in revision 

surgeries, from 40% to as high as 75%, 

depending on the complexity of the case 

and the specific historical context of each 

patient’s surgical history [89,105]. The 

nuances of macular hole repair reinforce 

the need for personalized approaches to 

treatment, advocating for improved patient 

selection and optimization of surgical 

techniques related to FTMH. 

 

Consensus statement 8.2: A tailored, 

patient-specific approach based on 

previous surgical history and macular hole 

characteristics is essential for optimizing 

revision surgery outcomes in FTMH. 

(Consensus score: 96.3% [strongly agree: 

70.37%; agree: 25.93%]) 

 

Postoperative visual recovery after re-

surgery remains another significant 

consideration. Various studies reveal that 

even when anatomical closure is achieved, 

visual acuity may not always improve 

correspondingly. This disparity occurs due 

to multiple factors, including retinal 

structural integrity and the degree of 

preoperative macular damage [93,105]. 

Understanding the multifactorial nature of 

visual outcomes is critical for managing 

patient expectations and refining surgical 

strategies. 

 

Optical coherence tomography (OCT) 

biomarkers play a crucial role in predicting 

closure and visual prognosis for macular 

holes. Key structural indicators, such as the 
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post-operative restoration of the integrity 

of the inner segment/outer segment (IS/OS) 

junction, and external limiting membrane 

(ELM), significantly correlate with visual 

outcomes post-surgery. A disrupted IS/OS 

band is associated with poorer visual 

recovery, while its restoration suggests 

better functional results [129,130]. 

Additionally, OCT-based pre-operative 

minimum MH diameter and basal 

diameter, macular hole indices improve 

prognostic accuracy [131].  

 

Consensus Statement 8.3: Postoperative 

visual outcomes following macular hole re-

surgery depend not only on anatomical 

closure but also on preoperative retinal 

integrity and restoration of key OCT 

biomarkers such as the inner segment/outer 

segment junction and external limiting 

membrane. (Consensus score: 100% 

[strongly agree: 59.26%; agree: 40.74%]) 

 

In conclusion, while re-surgery for failed 

full-thickness macular holes poses various 

challenges, ongoing research and 

advancements in surgical techniques offer 

hope for improved outcomes. The 

application of inverted ILM flaps, careful 

evaluation of epiretinal membranes, and 

the integration of adjunctive therapies are 

critical considerations in this complex 

field. Increased focus on surgical 

experience and individualized patient care 

can augment chances of success in these 

intricate cases, ultimately leading to better 

anatomical and functional outcomes. 

 

9. Emerging technologies and 

approaches 

Minimally invasive techniques in the 

management of macular holes have 

sparked significant debate in the 

ophthalmic community. Modifications and 

advances in microincision vitrectomy 

systems (MIVS) like dual port cutters and 

bevelled tip cutters enhance safety, and 

offer faster recovery, while minimizing 

surgical trauma. 

 

Heads-up 3D visualization systems in 

contrast to traditional microscopy, provide 

real-time, high-definition views of the 

retina, higher magnification, and better 

visualisation of dye staining. This 

potentially improves surgical precision by 

allowing better assessment of 

intraoperative structures [132]. 

Additionally, intraoperative OCT 

guidance helps optimize outcomes during 

surgery by allowing surgeons to visualize 

the macular hole and surrounding tissues in 

real time, enhancing decision-making and 

planning [133]. Moreover, the endo-

illumination power can be reduced to lower 

than 10% compared to conventional 

microscopy reducing the risk of light-

induced toxicity [134].  

 

Emerging imaging modalities, such as 

adaptive optics and OCT angiography, 

are generating interest in assessing 

vascular changes in the retina and 

understanding their implications for 

healing and recovery. Although debates 

around the utility of these advanced 

techniques continue, their integration into 

clinical practice may hold promise for 

improving macular hole management 

strategies. 

 

Consensus Statement 9.1: The 

incorporation of microincision vitrectomy 

systems (MIVS), heads-up 3D visualization, 
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and intraoperative OCT may enhance 

surgical precision and safety in macular 

hole repair. (Consensus score: 74.08% 

[strongly agree: 25.93%; agree: 48.15%]) 

Consensus Statement 9.2: While MIVS is 

definitely beneficial, heads-up 3D 

visualization is equivocal. Intraoperative 

OCT definitely does not make much 

difference. (Consensus score: 66.67% 

[strongly agree: 25.93%; agree: 40.74%]) 

 

Role of Artificial Intelligence in Macular 

Hole Management 

Postoperative Prognostication Using 

Predictive OCT Modeling 

Recent advances in deep learning have 

enabled the generation of predictive OCT 

images that simulate postoperative retinal 

anatomy. Specifically, generative deep 

learning models (GDLM) have 

demonstrated the ability to forecast the 

restoration of critical biomarkers such as 

the external limiting membrane (ELM) and 

ellipsoid zone (EZ)—both closely 

associated with visual recovery after 

macular hole surgery. Sharing these 

simulated outcomes with patients may 

enhance understanding of surgical goals 

and benefits, facilitating more informed 

decision-making. This personalized visual 

forecasting represents a novel tool in 

surgical counselling and postoperative 

expectation management [135]. 

 

AI-Assisted Diagnosis and Surgical 

Planning 

AI models, particularly convolutional 

neural networks (CNNs), have shown 

promise in automatically detecting 

abnormal retinal features from OCT scans 

with high accuracy. Rather than classifying 

full pathologies, recent approaches focus 

on identifying specific retinal signs related 

to macular holes, thereby providing 

clinicians with interpretable, actionable 

insights. Techniques like Grad-CAM 

visualization further enhance the 

transparency of these models, allowing 

ophthalmologists to validate AI decisions 

visually. While current limitations include 

the need for large labelled datasets, 

ongoing improvements in model 

architecture, and dataset efficiency suggest 

an expanding role for AI in both diagnosis 

and preoperative planning for the MH 

surgery [136–138]. 

 

In summary, AI-based tools are 

increasingly enhancing macular hole care 

by enabling accurate postoperative 

forecasting and aiding in diagnostic 

interpretation. As these technologies 

mature, they may significantly improve 

individualized treatment strategies and 

support evidence-based clinical decision-

making. 

 

Consensus Statement 9.3: Artificial 

intelligence, through predictive OCT 

modelling and feature-specific image 

analysis, offers promising support in 

surgical planning, prognosis estimation, 

and patient counselling for macular hole 

management. (Consensus score: 62.96% 

[strongly agree: 22.22%; agree: 40.74%]) 

 

RESULTS: 

The results of the voting on the consensus 

statements from each subheading as 

detailed above are merged and tabulated in 

Table 2. 
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Table 2. Results of the voting of the consensus statements of macular hole surgery. 

Sectio

n 
Consensus Statement 

C 

Score 

Strong

ly 

Agree 

Agree 
Neutr

al 

Disagr

ee 

Strongly 

disagree 

1. Internal limiting membrane peeling 

1.1 Internal limiting membrane (ILM) peeling is 

considered a standard procedure in macular hole 

surgery. 

100% 92.59

% 

7.41% 0% 0% 0% 

1.2 The extent of the ILM peeling plays a crucial role 

in the surgical management of macular holes, 

especially for holes larger than 400 microns. 

96.3% 66.67

% 

 

29.63

% 

 

3.7% 0% 0% 

1.3 For larger macular holes and macular holes with 

the macular hole index or macular hole closure 

index <0.5, a 4 disc area of peeling centered on the 

macular hole would be safer for achieving 

anatomical success. 

88.89% 37.04

% 

 

51.85

% 

 

7.41% 

 

3.7% 

 

0% 

1.4 Functional outcomes can be marred by micro-

scotomata, reduced retinal sensitivity, and 

decreased vision (although not that common) 

despite successful structural outcomes and hence 

judicious, careful and atraumatic peeling of ILM is 

essential. 

92.6% 55.56

% 

 

37.04

% 

 

7.41% 

 

0% 0% 

2. Vital dye selection 

2.1 Brilliant Blue G (BBG) is a good choice of dye for 

ILM staining due to its effective visualization 

properties and lower risk of retinal toxicity 

compared to alternatives such as Indocyanine 

Green (ICG) and Trypan Blue. 

88.89% 

 

48.15

% 

 

40.74

% 

 

11.11

% 

 

0% 0% 

2.2 Minimizing dye contact time to approximately 30 

seconds to 1 minute is recommended to ensure 

sufficient ILM staining while reducing the risk of 

phototoxic effects on the retina. 

92.6% 55.56

% 

 

37.04

% 

 

3.7% 

 

3.7% 

 

0% 

2.3 Reducing intraoperative light intensity to reduce 

the photo-chemical interaction and toxicity during 

dye-assisted procedures is essential to prevent 

phototoxic damage and optimize retinal safety, 

especially when using dyes with higher toxicity 

profiles such as ICG. 

92.6% 55.56

% 

 

37.04

% 

 

7.4% 

 

0% 0% 

3. Face-down positioning 
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3.1 Face-down positioning remains a widely used 

postoperative strategy, particularly in cases of 

large or refractory macular holes, to enhance gas 

tamponade efficacy and promote anatomical 

closure.  

88.89% 59.26

% 

 

29.63

% 

7.41% 

 

3.7% 

 

0% 

3.2 Emerging evidence suggests that successful 

macular hole closure may still be achieved without 

strict adherence to face-down positioning, 

especially when intraocular gas tamponade is 

sufficient and tailored to patient-specific factors. 

85.18% 40.74

% 

 

44.44

% 

 

7.41% 

 

7.41% 

 

0% 

3.3 Early postoperative imaging with swept-source 

optical coherence tomography (OCT) may allow 

for individualized guidance on face-down 

positioning, potentially reducing patient burden 

without compromising surgical outcomes. 

85.18% 33.33

% 

 

51.85

% 

 

7.41% 

 

7.41% 

 

0% 

4. Tamponade selection 

4.1 The selection of endotamponade agents in macular 

hole surgery should be personalized based on hole 

size, chronicity, and patient-specific factors. 

100% 66.67

% 

 

33.33

% 

 

0% 0% 0% 

4.2 SF6 gas is an effective tamponade option in routine 

idiopathic macular hole surgeries, balancing 

closure rates and recovery time. 

81.48% 40.74

% 

 

40.74

% 

 

18.52

% 

0% 0% 

4.3 Long-acting gases such as C3F8 improve 

anatomical success in large macular holes but 

increase patient burden due to prolonged face-

down positioning and cataract risk. 

92.59% 51.85

% 

 

40.74

% 

 

3.7% 

 

0% 3.7% 

4.4 Air tamponade is a viable choice for small or 

uncomplicated macular holes, despite reduced 

success rates in larger or chronic cases. 

70.37% 37.04

% 

 

33.33

% 

 

22.22

% 

 

7.41% 

 

0% 

4.5 Silicone oil tamponade should be reserved for 

recurrent or complex macular holes, with due 

consideration to its long-term complications and 

the need for a second surgery. 

88.89% 48.15

% 

40.74

% 

7.41% 

 

3.7% 

 

0% 

5. Surgery timing and indications 

5.1 Early surgical intervention is recommended for 

larger macular holes or those associated with 

vitreomacular traction (VMT) to prevent foveal 

architectural damage and improve visual outcomes  

85.18% 40.74

% 

 

44.44

% 

 

11.11

% 

 

3.7% 

 

0% 

5.2 Small, asymptomatic macular holes (<250 µm) 

may be managed conservatively with an initial 

62.96% 33.33

% 

 

29.63

% 

 

18.52

% 

 

18.52

% 

 

0% 
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observation period, provided regular OCT 

monitoring is in place. 

5.3 The presence of VMT is a strong indication for 

early surgery due to its association with hole 

progression and retinal damage.  

77.78% 29.63

% 

 

48.15

% 

 

11.11

% 

 

11.11

% 

 

0% 

5.4 Visual outcomes are generally better when macular 

hole surgery is performed within 3 months of 

symptom onset, though individualized timing may 

still yield favorable results. In general, earlier 

surgery is recommended. 

100% 59.26

% 

 

40.74

% 

 

0% 0% 0% 

5.5 The decision between immediate surgery and 

delayed observation should be individualized, 

taking into account of characteristics of the hole, 

success rate and patient’s visual need and 

willingness to accept the surgery, etc. 

92.59% 59.26

% 

33.33

% 

 

3.7% 

 

3.7% 0% 

6. Management of special cases 

6.1 Macular hole size >400 μm is a strong predictor of 

surgical failure correlating with both poorer 

anatomical closure rates and diminished visual 

outcomes. 

88.88% 44.44

% 

 

44.44

% 

 

7.41% 

 

3.7% 

 

0% 

6.2 Prolonged duration of symptoms prior to surgery 

significantly increases the risk of surgical failure, 

due to retinal atrophy and fibrotic changes 

associated with chronic full-thickness macular hole 

(FTMH). 

92.59% 62.96

% 

 

29.63

% 

 

0% 7.41% 

 

0% 

6.3 The presence of epiretinal membranes (ERMs) and 

vitreo-foveal attachments are key contributors to 

surgical failure in macular hole repair, due to 

increased tangential traction and structural 

complexity. 

55.55% 22.22

% 

 

33.33

% 

 

33.33

% 

 

11.11

% 

 

0% 

6.4. High myopia independently raises the likelihood of 

unsuccessful macular hole closure, owing to 

associated vitreoretinal structural abnormalities. 

100% 66.67

% 

 

33.33

% 

 

0% 0% 0% 

6.5 Patient-related factors such as older age, systemic 

comorbidities (e.g., diabetes, hypertension), prior 

failed surgery, and poor preoperative visual acuity 

substantially affect surgical prognosis and visual 

recovery. While patients with macular hole in eyes 

with diabetic retinopathy may have poor outcome, 

Diabetes and hypertension themselves may not be 

poor prognostic indicator. 

88.89% 51.85

% 

 

37.04

% 

 

3.7% 

 

3.7% 

 

3.7% 
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7. Adjuvants therapies 

7.1 The inverted ILM flap and translocation techniques 

significantly improve anatomical closure rates in 

persistent or macular holes larger than 400 

microns. 

92.59% 62.96

% 

 

29.63

% 

 

3.7% 

 

3.7% 

 

0% 

7.2 It is surgically challenging to maintain free ILM 

graft over the hole. However, the non-inverted free 

ILM flap technique shows good result and is 

worthy of considering but further studies to 

confirm its validity is warranted. 

74.08% 37.04

% 

 

37.04

% 

22.22

% 

 

3.7% 

 

0% 

7.3 Autologous lens capsule flap transplantation is a 

viable option when ILM tissue is unavailable for 

grafting. 

74.08% 25.93

% 

 

48.15

% 

 

22.22

% 

 

3.7% 

 

0% 

7.4 Amniotic membrane graft (AMG) is an option to be 

resorted to if ILM techniques have failed and lens 

capsular graft harvesting is not possible. They can 

anatomically close macular holes but often yield 

suboptimal visual outcomes. Due to limited 

functional recovery, these techniques are reserved 

as last-resort options when conventional surgeries 

fail to achieve hole closure. 

96.3% 37.04

% 

 

59.26

% 

 

3.7% 

 

0% 0% 

7.5 Autologous retinal transplantation (ART) is an 

option to be resorted to if ILM techniques have 

failed and lens capsular graft harvesting is not 

possible. They can anatomically close macular 

holes but often yield suboptimal visual outcomes. 

Due to limited functional recovery, these 

techniques are reserved as last-resort options when 

conventional surgeries fail to achieve hole closure. 

88.88% 44.44

% 

 

44.44

% 

 

0% 3.7% 

 

7.41% 

 

7.6 Macular buckle surgery can be an effective 

strategy, particularly in myopic traction 

maculopathy or cases requiring axial length 

reduction. Further studies are warranted. 

81.48% 33.33

% 

 

48.15

% 

 

14.81

% 

 

3.7% 

 

0% 

7.7 Low power and mildly intense laser burn applied 

at the base of the macular hole can be considered 

as an easy and less manipulative method to achieve 

successful closure of high myopic macular holes or 

macular holes ranging from 400-800 microns. 

33.33% 18.52

% 

 

14.81

% 

 

22.22

% 

 

29.63

% 

 

14.81

% 

 

8. Visual outcomes and recovery 
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8.1 Visual improvement after anatomical closure in 

revision FTMH surgeries is not guaranteed. 

However, vision does improve in most cases after 

anatomical closure though improvement may be 

suboptimal and quite depends on preoperative 

retinal integrity. 

96.29% 62.96

% 

 

33.33

% 

3.7% 0% 0% 

8.2 A tailored, patient-specific approach based on 

previous surgical history and macular hole 

characteristics is essential for optimizing revision 

surgery outcomes in FTMH. 

96.3% 70.37

% 

 

25.93

% 

 

0% 3.7% 

 

0% 

8.3 Postoperative visual outcomes following macular 

hole re-surgery depend not only on anatomical 

closure but also on preoperative retinal integrity 

and restoration of key OCT biomarkers such as the 

inner segment/outer segment junction and external 

limiting membrane. 

100% 59.26

% 

 

40.74

% 

 

0% 0% 0% 

9. Emerging technologies and approaches 

9.1 The incorporation of microincision vitrectomy 

systems (MIVS), heads-up 3D visualization, and 

intraoperative OCT may enhance surgical 

precision and safety in macular hole repair. 

74.08% 25.93

% 

 

48.15

% 

 

22.22

% 

 

3.7% 

 

0% 

9.2 While MIVS is definitely beneficial, heads-up 3D 

visualization is equivocal. Intraoperative OCT 

definitely does not make much difference. 

66.67% 25.93

% 

 

40.74

% 

 

18.52

% 

 

11.11

% 

3.7% 

 

9.3 Artificial intelligence, through predictive OCT 

modeling and feature-specific image analysis, 

offers promising support in surgical planning, 

prognosis estimation, and patient counseling for 

macular hole management. 

62.96% 22.22

% 

 

40.74

% 

 

29.63

% 

 

7.41% 0% 

Consensus Score (C Score) was defined as the value of the summation of the ‘strongly agree’, 

and ‘agree’ percentages; C Score ≥ 75% was considered ‘consensus achieved’ and C Score < 

75% was ‘consensus not reached’. ‘consensus not achieved’ values (regular plain and 

underlined) Statements where consensus were achieved have values documented in bold-face 

 

 

DISCUSSION 

While reviewing the consensus statements 

on macular hole surgery, several key issues 

emerged that merit further discussion. One 

important aspect is the role of minimum 

linear diameter (MLD) in surgical decision-

making. A recent large study highlighted 

MLD as a critical determinant of surgical 

success, particularly for outcomes like MH 

closure and visual acuity at 6 months 

postoperatively  [67]. Compared to the 

traditional view of using 400 micron as a 
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cut-off for large MH the same study found 

that success rate of MH closure starts to 

drop at a threshold of 500 micron (from 

97% to 90%) and such nuances would serve 

as the new benchmark in upcoming studies 

and discussions [67]. An upcoming study 

from the same group is expected to refine 

these thresholds. 

 

The voting results on consensus statements 

in macular hole surgery reveal areas of 

strong agreement, as well as topics where 

clinical uncertainty persists. Most notably, 

there was near-unanimous support for ILM 

peeling as the standard surgical approach 

(Consensus Statement 1.1, 100% 

consensus). However, extending the ILM 

peel to a 4 DD area for larger holes 

(Consensus Statement 1.3) showed lower 

consensus (88.89%), reflecting ongoing 

debates about balancing anatomical success 

with potential microstructural damage 

(Consensus Statement 1.4). The discussion 

around ILM peeling size is also evolving. 

An individual participant data meta-

analysis of 370 eyes from 5 RCTs found 

that extending the ILM peel to at least 1 disc 

diameter radius slightly improved closure 

rates without negatively impacting visual 

acuity, especially for holes >400 microns 

[139]. This supports our consensus that an 

adequate extent of peeling is crucial in 

larger holes 

 

Intraoperatively, BBG was preferred as a 

staining dye (Consensus Statement 2.1, 

88.89%), while recommendations to limit 

dye contact time and light intensity 

(Consensus Statements 2.2 and 2.3) also 

received high agreement (>92%), 

highlighting surgeon concern over 

phototoxicity. 

 

Postoperative positioning showed mixed 

responses: face-down positioning was 

widely endorsed (Consensus Statement 3.1, 

88.89%), but the role of alternative 

positioning strategies (Consensus 

Statements 3.2 and 3.3) remains debated, 

likely reflecting recent evidence 

questioning strict adherence. Regarding 

face-down positioning (FDP), an IPD 

analysis involving 375 eyes from 5 RCTs 

demonstrated that FDP confers a modest 

but significant benefit in both closure and 

vision outcomes, particularly for holes 

>400 microns. The number needed to treat 

(NNT) improved from 15 overall to 12 in 

this subgroup, indicating a more targeted 

recommendation for FDP positioning in 

larger holes [140]. Interestingly, hole 

chronicity did not influence this 

relationship, suggesting that size, rather 

than duration, may be the more critical 

driver for recommending FDP—a point that 

aligns with current clinical practice and our 

consensus statements [67].  

 

Intraoperatively, BBG was preferred as a 

staining dye (Consensus Statement 2.1, 

88.89%), while recommendations to limit 

dye contact time and light intensity 

(Consensus Statements 2.2 and 2.3) also 

received high agreement (>92%), 

highlighting surgeon concern over 

phototoxicity.  

 

Tamponade selection saw strong consensus 

on personalization (Consensus Statement 

4.1, 100%) and using long-acting gases like 

C3F8 for large holes (Consensus Statement 

4.3, 92.59%). Conversely, air tamponade 

(Consensus Statement 4.4) showed only 

moderate consensus (70.37%), mirroring 
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concerns about efficacy in larger holes. 

Special cases, such as holes >400 µm and 

prolonged symptoms, consistently reached 

high agreement (Consensus Statements 6.1 

and 6.2). However, managing epiretinal 

membranes and vitreofoveal traction 

(Consensus Statement 6.3, 55.55%) 

generated the most divided responses, 

emphasizing the need for individualized 

approaches. 

 

There was a good agreement over all on 

adjuvant techniques using ILM techniques 

which are resorted to in challenging MH 

with higher chances of failure. Surgeons 

agree that Amniotic membrane and 

Autologous retinal grafts may be used as 

last resorts if ILM harvesting is not possible 

anymore although visual outcomes may be 

limited. A consensus was also obtained for 

Myopic traction maculopathy, where 

macular buckle is a good option.  

 

Collectively, these results underscore both 

established practices and areas ripe for 

further research, particularly regarding peel 

extent, tamponade choice, and adjuvant 

therapies in complex cases. 

 

CONCLUSION 

This consensus-building exercise on 

macular hole surgery highlights the 

challenges in surgical decision-making in 

managing MH. The final voting results 

highlight the importance of individualized 

patient factors—such as hole size, 

chronicity, lens status, and preoperative 

visual acuity—in surgical planning and 

tempering patient’s postoperative 

expectations. There was strong agreement 

among the panelists on the value of internal 

limiting membrane (ILM) peeling in 

enhancing anatomical closure, particularly 

in cases of larger holes where the risk of 

surgical failure is more pronounced. 

Similarly, the consensus statements reflect 

an appreciation for adjunctive measures, 

including the inverted ILM flap technique, 

which has demonstrated improved closure 

rates in more complex cases. While the 

evidence around face-down positioning 

continues to evolve, panelists recognized its 

selective benefit in large or refractory holes, 

while also acknowledging patient comfort 

and individual factors. Macular hole 

surgery continues to evolve with impressive 

success rates. However, significant 

controversies remain regarding optimal 

surgical techniques, patient management 

protocols, and outcome assessment. 

Ongoing research and prospective 

randomized trials are needed to address 

these debates and further refine the 

approach to this common vitreoretinal 

condition. Our consensus attempted to 

provide a good framework to guide 

clinicians in the surgical management of 

macular holes, emphasizing a patient-

centered, and evidence-based approach that 

stays adaptable as new data continue to 

emerge.  
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