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Abstract
● The optimal extent of vitreous removal in modern 
vitreoretinal surgery remains controversial. While extensive 
vitrectomy has traditionally been performed to minimize 
traction and reduce postoperative complications, emerging 
evidence challenges its routine use across all indications. 
This narrative review critically evaluates whether extensive 
vitreous removal provides superior outcomes compared to 
limited, vitreous-sparing approaches. Current data do not 
demonstrate a consistent or clinically meaningful advantage 
of extensive vitrectomy. Although broader vitreous removal 
may reduce residual traction, it is associated with increased 
intraoperative manipulation and a higher risk of iatrogenic 
retinal injury, particularly during peripheral vitreous shaving. 
In contrast, limited vitrectomy appears sufficient in macular 
surgery and selected cases of rhegmatogenous retinal 
detachment, especially with advances in microincisional 
techniques, high-speed cutters and improved visualization 
systems. In complex tractional diseases, however, more 
extensive dissection may still be required. Overall, the 
available evidence supports a selective, pathology-driven 
approach rather than routine extensive vitreous removal, 
reflecting a shift toward more precise and minimally invasive 
vitreoretinal surgery.
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INTRODUCTION

P ars plana vitrectomy has evolved from invasive large-
gauge surgery to microincisional, high-speed systems[1-2]. 

Despite these advances, a fundamental question remains 

unresolved: how much vitreous removal is necessary?
Extensive vitrectomy, including peripheral vitreous shaving, 
has traditionally been performed to minimize traction 
and reduce complications such as retinal detachment and 
proliferative vitreoretinopathy[3]. However, this approach is 
largely based on theoretical assumptions rather than robust 
evidence[4].
Recent data suggest that increased surgical extent may also 
increase intraoperative manipulation and iatrogenic retinal 
injury, particularly during peripheral shaving[5-10]. In parallel, 
limited vitrectomy has gained attention, demonstrating 
comparable outcomes in selected indications[11-15].
Given the lack of standardized definitions and disease 
heterogeneity, the optimal extent of vitrectomy remains 
unclear. This review evaluates current evidence and examines 
whether a tailored approach may be more appropriate than 
routine extensive vitreous removal. In contrast to prior 
literature that often favors extensive vitreous removal, it 
suggests a shift toward a more selective, indication-driven 
strategy that prioritizes surgical necessity over procedural 
completeness.
Concepts and Definitions  A major limitation in the literature 
is the lack of standardized terminology describing the extent 
of vitreous removal. Terms such as “complete”, “core”, and 
“limited” vitrectomy are inconsistently defined.
Core vitrectomy can be described as a procedure primarily 
targeting the central vitreous gel while intentionally avoiding 
extensive peripheral intervention. In contrast, complete 
vitrectomy generally encompasses both induction of posterior 
vitreous detachment (PVD) and deliberate dissection of the 
peripheral vitreous base. In the context of this review, the term 
extensive vitrectomy is used to describe what has traditionally 
been referred to as “complete vitrectomy”. Limited vitrectomy 
describes a conservative approach aimed at addressing 
pathology with minimal manipulation[16].
Importantly, from an anatomical perspective, absolute 
anatomical removal of the vitreous is inherently impossible; 
therefore, surgical extent is more appropriately viewed along a 
continuum rather than as a strictly binary concept[4].
The Debate: Extensive versus Limited Vitrectomy  The 
optimal extent of vitreous removal can be conceptually framed 
as a balance between two principal strategies: extensive 
vitrectomy and limited, individualized vitrectomy. These 
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approaches reflect differing priorities in surgical philosophy, 
ranging from maximal traction elimination to minimization of 
iatrogenic risk.
Case for extensive vitrectomy and peripheral shaving  
Historically, extensive vitreous removal has been considered 
the standard approach to eliminate vitreoretinal traction. 
Proponents of this strategy emphasize that broader vitreous 
removal may reduce residual tractional forces and improve 
anatomical stability.
Meticulous peripheral vitreous shaving, particularly under 
scleral indentation, has been advocated in complex conditions 
such as rhegmatogenous retinal detachment (RRD) and 
proliferative vitreoretinopathy. This approach has been further 
facilitated by wide-angle viewing systems, which improve 
visualization of the peripheral retina and enable more thorough 
vitreous base shaving. In addition, the development of high-
speed vitrectomy cutters and advanced fluidics allows more 
controlled dissection in complex cases such as diabetic 
vitreoretinopathy, where extensive membrane removal is 
required[3,17]. While these technological advances enhance the 
feasibility of extensive vitreous removal, they primarily serve 
to mitigate the risks associated with increased intraoperative 
manipulation.
Case for limited and ındividualized vitrectomy  In contrast, 
modern vitreoretinal surgery has increasingly shifted toward 
a pathology-driven, individualized approach. This “less is 
more” philosophy has been supported by the evolution of 
microincisional vitrectomy systems (23-, 25-, and 27-gauge), 
which reduce surgical trauma, postoperative inflammation and 
recovery time, making limited vitrectomy a safer and more 
practical option in selected cases.
One of the main advantages of this strategy is the reduction 
of iatrogenic complications. Excessive peripheral vitreous 
shaving, particularly in phakic eyes, is associated with lens 
damage and iatrogenic retinal breaks[5-8]. In macular surgery 
(epiretinal membrane and macular hole), ultrahigh cut-rate 
systems reduce vitreoretinal traction during core vitrectomy, 
allowing surgeons to achieve comparable anatomical success 
without the need for risky peripheral dissection[11-14,18]. 
Similarly, in elective conditions such as symptomatic vitreous 
floaters, the use of advanced fluidics and high-speed cutters 
ensures procedural safety during limited vitreous removal, 
supporting a conservative approach when peripheral pathology 
is absent[16,19].
Evidence by Indication  The following sections further 
evaluate these two approaches across different clinical 
indications. The impact of surgical extent appears to be 
highly dependent on disease-specific mechanisms rather 
than a uniform principle applicable across all vitreoretinal 
conditions.

Rhegmatogenous retinal detachment  Historically, peripheral 
vitreous shaving as part of a more extensive vitrectomy has 
been regarded as a key step in RRD repair to relieve traction, 
identify occult breaks and reduce recurrence. However, more 
recent studies suggest that less extensive approaches may yield 
comparable anatomical success in selected cases, particularly 
in uncomplicated or pseudophakic RRD[15,20].
Importantly, intraoperative retinal breaks are frequently 
reported during peripheral vitreous shaving, raising concerns 
that routine aggressive dissection may introduce additional 
risk[5-8]. In complex RRD, extensive vitrectomy may improve 
anatomical outcomes in selected series when combined with 
modern high-speed vitrectomy systems; however, these 
findings are derived from selected high-risk cases and cannot 
be generalized to all RRD scenarios[3].
These findings support a selective rather than routine use of 
extensive vitrectomy in RRD surgery.
Macular surgery  In macular surgery, such as epiretinal 
membrane and macular hole, pathology is typically localized 
to the posterior pole; therefore, extensive vitrectomy may not 
be required[21].
Multiple studies have demonstrated that limited vitrectomy 
provides comparable anatomical and functional outcomes to 
more extensive approaches[11-14]. In these procedures, PVD 
induction represents the key surgical step, whereas extensive 
vitrectomy has not been shown to improve outcomes[11-14].
Avoiding unnecessary peripheral manipulation may reduce the 
risk of iatrogenic retinal breaks without compromising surgical 
efficacy, supporting a conservative approach in macular 
indications[18].
Diabetic vitrectomy  In diabetic vitreoretinopathy, the extent 
of vitrectomy depends on the distribution of fibrovascular 
proliferation and tractional pathology. Unlike macular 
surgery, more extensive vitreous dissection is often required 
to adequately relieve traction and facilitate membrane 
removal[17].
However, extensive vitrectomy is not uniformly necessary and 
should be guided by the location and severity of pathology. 
Excessive manipulation in ischemic and fragile retinas may 
increase the risk of intraoperative bleeding and retinal injury[17].
Therefore, a targeted rather than uniformly extensive approach 
appears more appropriate in diabetic vitrectomy.
Vitreous floaters  The management of symptomatic 
vitreous floaters has been a major driver of interest in limited 
vitrectomy[4,16]. In the absence of retinal pathology, the primary 
goal is symptom relief rather than traction elimination.
Limited vitrectomy has demonstrated favorable safety and 
efficacy profiles[16,19]. However, residual vitreous may lead to 
persistent or recurrent symptoms, reflecting a trade-off between 
completeness and safety[22-23].

Vitrectomy extent debate
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Given the elective nature of this indication, minimizing surgical 
risk is critical and extensive vitrectomy is rarely justified.
Synthesis of Evidence  Across indications, the optimal extent 
of vitrectomy is context-dependent rather than universal. 
Limited vitrectomy appears sufficient in macular surgery and 
selected retinal detachment cases, while extensive vitrectomy 
remains necessary in complex tractional diseases[3,11-15].
Taken together, the available data do not indicate a consistent 
advantage of routine extensive vitrectomy across all clinical 
scenarios[11,15,20]. Instead, it supports an individualized, 
pathology-driven approach to vitreous removal.
The comparative characteristics and outcomes of the 
studies regarding vitrectomy extent are summarized in 
Table 1. Overall, the majority of studies support a limited or 
individualized approach in selected cases, whereas extensive 
vitrectomy appears to be more beneficial in complex tractional 
pathologies.
Complications Comparison  The complication profile 
of pars plana vitrectomy is closely related to the extent of 
surgical manipulation. While extensive vitrectomy aims to 
eliminate tractional substrates, increasing surgical extent 
may introduce additional iatrogenic risk. In contrast, limited 
vitrectomy reduces intraoperative manipulation but may leave 
residual vitreous with potential long-term implications. Thus, 
complications reflect a balance between surgical completeness 
and tissue preservation.
Iatrogenic retinal  breaks  Among intraoperat ive 
complications, iatrogenic retinal breaks represent one of the 
most frequently encountered events and are closely linked to 
peripheral vitreous manipulation[5-8]. Multiple studies indicate that 
a substantial proportion of these breaks occur during vitreous 
base shaving, particularly under scleral indentation[5-6,9-10].

Aggressive peripheral dissection increases traction at the 
vitreoretinal interface in anatomically vulnerable regions, 
potentially offsetting the theoretical benefits of extensive 
vitrectomy. In contrast, limited vitrectomy may reduce the 
incidence of such complications in appropriately selected 
cases.
Postoperative hypotony and choroidal complications  
Postoperative hypotony is influenced by multiple factors, 
including surgical duration, fluidics and intraocular tissue 
disturbance. More extensive vitrectomy is typically associated 
with longer operative times and increased intraoperative 
manipulation, which may contribute to early postoperative 
hypotony.
Although multifactorial, hypotony-related complications such 
as choroidal detachment and delayed visual recovery may 
be more likely in procedures involving extensive peripheral 
dissection.
Lens damage and cataract progression  In phakic eyes, 
increased surgical extent—particularly during peripheral 
vitreous shaving—requires closer instrument proximity to the 
crystalline lens. This may increase the risk of inadvertent lens 
touch and accelerate cataract progression.
While cataract formation is common after vitrectomy 
regardless of technique, prolonged surgery and increased 
intraocular turbulence associated with extensive vitrectomy 
may further contribute to this process.
Hemorrhage and inflammatory response  In conditions such 
as diabetic retinopathy, extensive vitrectomy in ischemic and 
neovascularized tissues may increase the risk of intraoperative 
bleeding[17]. Similarly, greater surgical manipulation may 
provoke a more pronounced inflammatory response, potentially 
affecting postoperative recovery.

Table 1 Summary of key studies comparing extensive versus limited vitrectomy

Study (y) Study type Condition Approach Key findings/conclusions

Boneva et al (2025)[23] Clinical study Myodesopsia Limited Limited vitrectomy provides significant symptomatic relief compared to observation

Karunatilake et al (2025)[19] Clinical study Vitreous floaters Limited High success rates with controlled extent; minimal complications in floaters

Gu et al (2025)[3] Prospective RD Extensive More extensive vitrectomy improved outcomes in high-risk cases

Patel et al (2024)[17] Review Diabetic 
retinopathy Extensive Complex tractional cases may require extensive dissection and peripheral shaving

Boneva et al (2023)[22] Retrospective Myodesopsia Limited Effective, but warns of recurrent floaters due to progression of PVD

Wibbelsman et al (2022)[15] Case series RD Limited Limited vitrectomy was effective in selected RD cases

Nishitsuka et al (2021)[20] Comparative RD Mixed No consistent advantage of aggressive peripheral vitreous shaving

Forlini et al (2020)[11] Comparative ERM Limited Limited vitrectomy showed comparable anatomical and functional outcomes 
to more extensive vitrectomy approaches

Ozkaya et al (2019)[12] Retrospective ERM, macular hole Limited Limited vitrectomy achieved favorable outcomes without need for extensive 
peripheral removal

Tarakcioglu et al (2019)[13] Retrospective Macular hole Limited Limited vitrectomy provided effective anatomical closure rates

Özkan et al (2019)[14] Retrospective Macular hole Limited Limited vitrectomy appears to be effective and safe, with a low risk of 
peripheral retinal breaks and RD

Sebag et al (2018)[16] Prospective Vitreous floaters Limited Limited vitrectomy demonstrated good long-term safety and efficacy

Marie-Louise et al (2017)[18] Retrospective ERM Limited Low RD rates in ERM surgery without the need for aggressive peripheral shaving

ERM: Epiretinal membrane; RD: Retinal detachment; PVD: Posterior vitreous detachment.
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A more targeted approach may reduce these risks, although 
insufficient removal of pathological tissue may compromise 
disease control.
Residual vitreous and recurrence  A key limitation of limited 
vitrectomy is the presence of residual vitreous, which may 
serve as a substrate for recurrent traction, membrane formation, 
or persistent symptoms[22-24]. This is particularly relevant in 
proliferative vitreoretinopathy and vitreous floaters.
Thus,  while l imited vitrectomy reduces iatrogenic 
complications, it may increase the risk of recurrence in selected 
pathologies, highlighting a fundamental trade-off between 
safety and completeness.
A Risk-Benefit Balance  Overall, complication patterns 
differ qualitatively rather than quantitatively between 
approaches. Extensive vitrectomy is associated with increased 
intraoperative risks related to surgical manipulation, whereas 
limited vitrectomy carries a potential risk of residual pathology 
and recurrence.
Current evidence does not support a uniform reduction in 
complications with more extensive vitreous removal[5,8,20]. 
Instead, it favors a balanced, indication-specific approach in 
which surgical extent is tailored to disease characteristics.
Controversies  Despite decades of experience with pars plana 
vitrectomy, the optimal extent of vitreous removal remains a 
subject of ongoing debate. Several key controversies highlight 
the lack of consensus and the variability in current surgical 
practice.
Is peripheral vitreous base shaving always necessary  The 
necessity of routine 360-degree peripheral vitreous shaving 
remains one of the most debated aspects of vitrectomy. While 
traditionally performed to reduce residual traction and prevent 
postoperative complications, growing evidence indicates that a 
substantial proportion of iatrogenic retinal breaks occur during 
this maneuver[5].
This raises a critical question: whether routine shaving 
provides net benefit or introduces avoidable risk. In the 
absence of high-quality comparative data, a selective approach 
based on intraoperative findings may be more justified than 
universal application.
Does more extensive vitrectomy reduce recurrence  The 
assumption that extensive vitrectomy improves anatomical 
success, particularly in rhegmatogenous retinal detachment, 
remains largely theoretical[25]. Although the rationale is 
mechanistically plausible, clinical studies have not consistently 
demonstrated superior outcomes with more aggressive 
approaches[15,20].
This discrepancy suggests that surgical extent alone may not 
be the primary determinant of success and that other factors—
such as pathology characteristics and surgical precision—may 
play a more critical role.

Role of PVD Induction  Routine induction of PVD is widely 
practiced but remains controversial. While it facilitates 
traction relief, it is also associated with retinal tears and 
hemorrhage[5,17].
In selected cases, particularly in macular surgery or eyes with 
partial PVD, a limited approach may be sufficient. However, 
the lack of standardized criteria for PVD induction continues 
to contribute to variability in surgical practice.
Surgeon-Dependent Variability  The extent of vitrectomy 
is often determined more by individual surgeon preference 
and training than by standardized evidence-based guidelines. 
Variability in technique—including the degree of peripheral 
shaving and PVD induction—remains substantial across 
surgeons and institutions.
This heterogeneity limits comparability between studies and 
raises concerns that current practices may reflect tradition 
rather than optimized, evidence-driven decision-making.
Lack of Standardized Definitions  A fundamental limitation 
in this field is the absence of universally accepted definitions 
for “extensive” and “limited” vitrectomy. Similar surgical 
techniques may be described differently across studies, while 
identical terminology may refer to heterogeneous procedures.
This lack of standardization complicates evidence synthesis 
and contributes to conflicting conclusions in the literature.
Summary of Unresolved Questions  Collectively, these 
controversies highlight a gap between theoretical rationale, 
surgical tradition and clinical evidence. Key unresolved 
questions include the necessity of routine peripheral shaving, 
the true impact of surgical extent on outcomes and the role 
of PVD induction. Addressing these issues will require 
standardized definitions and well-designed comparative 
studies. Until then, surgical decision-making will likely remain 
individualized and experience-driven.
DISCUSSION
This review highlights a discrepancy between traditional 
surgical assumptions and available evidence. Although 
extensive vitrectomy has long been considered standard, 
available evidence does not consistently indicate a clear 
advantage of this approach[11,15,20].
Increased surgical extent appears to introduce additional risk, 
particularly through peripheral vitreous shaving, a major 
source of iatrogenic retinal breaks[7-8]. Conversely, limited 
vitrectomy has shown comparable outcomes in several 
indications, especially in macular surgery[11-14].
However, limited approaches may not be sufficient in complex 
tractional diseases, where more extensive dissection remains 
necessary[3,17]. Therefore, the issue should not be interpreted as 
a binary choice but rather as a spectrum of surgical strategies 
in which both insufficient and excessive intervention may be 
suboptimal.

Vitrectomy extent debate
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Technological advances have further reduced the need for 
aggressive manipulation, supporting a shift toward targeted, 
pathology-driven surgery[1-2,26].
Overall, the evidence favors a tailored, pathology-driven 
approach, reflecting a broader transition toward precision and 
minimally invasive vitreoretinal surgery.
However, it is important to acknowledge that much of the 
current evidence is derived from heterogeneous study designs, 
which limits direct comparison between surgical approaches.
Technological advances have played a dual role by enabling 
both more extensive and more conservative surgical strategies, 
further emphasizing the importance of individualized decision-
making.
Based on the current evidence and surgical principles discussed 
above, a practical decision-making algorithm based on extensive 
versus limited vitrectomy strategies is proposed (Figure 1).
The algorithm is structured around two principal surgical 
strategies: extensive and limited vitrectomy, emphasizing a 
pathology-driven approach in which the extent of vitreous 
removal is tailored according to disease characteristics, 
vitreoretinal traction status and intraoperative findings.
CONCLUSION
Based on the available literature, routine use of extensive 
vitrectomy across all indications cannot be justified. While 
extensive vitreous removal may be necessary in complex 

cases, limited vitrectomy provides comparable outcomes in 
many scenarios with potentially lower risk.
Modern vitreoretinal surgery should prioritize targeted 
intervention rather than maximal removal. Instead, determining 
the extent of vitreous removal should be guided by disease-
specific characteristics and intraoperative findings.
Future research should focus on prospective, indication-
specific comparisons using standardized definitions of surgical 
extent, as this remains a critical gap preventing the development 
of evidence-based guidelines for vitreous removal.
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