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P
roliferative vitreoretinopathy (PVR) remains 
a leading cause of surgical complications in 
rhegmatogenous retinal detachment (RRD) 
repair and an independent risk factor for poor 
visual prognosis (Figure 1).1,2 Even if anatomic 

reattachment is achieved, visual recovery often lags, limited 
by complications such as macular edema (ME), epiretinal 
membrane (ERM), macular folds, and photoreceptor loss 
from recurrent detachment.3,4 For vitreoretinal surgeons, 
the challenge is not simply to reattach the retina, but 
to protect the macula at every step, from preoperative 
imaging to tamponade selection and removal.

This article details practical, evidence-based strategies to 
optimize macular outcomes in PVR-RRD.

 M AC U L A R B I O M A R K E R S O F V I S UA L P R O G N O S I S 
Preoperative macular status should be documented with 

OCT and should be mandatory in the postoperative period. 
Subfoveal fluid, photoreceptor integrity and ERM or ME 
guide patient counselling and predict recovery.5,6

OCT biomarkers play an increasingly important role 
in predicting visual outcomes. In a post hoc longitudinal 
analysis of a randomized controlled trial of patients who 
underwent surgery for PVR-C RRD, early postoperative 
OCT findings, including retinal pigment epithelium and 
outer retinal layer thickness as well as qualitative markers 
(eg, gross retinal layer disruption, absence of foveal bulge) 
were significantly associated with poorer visual outcomes.7

Patient-reported outcome data add useful perspectives. 
Baseline and early postoperative BCVA are among the 
strongest predictors of 12-month visual function and 
vision-related quality of life.2,8 In PVR-RRD cohorts, final 
BCVA correlates most strongly with Visual Function 
Questionnaire-25 and Short Form Health Survey-36 

scores, rather than the number of surgeries or anatomic 
reattachment rate.8 

 I N T R AO P E R AT I V E M AC U L A R S T R AT EG Y: T I P S A N D T R I C K S 
Broad Internal Limiting Membrane (ILM) Peeling

In a large multicenter analysis (370 eyes with PVR-C 
RRD), ILM peeling1:

•	 significantly improved single-surgery anatomic success 
compared with no peeling at 3 months (86.6% vs 
73.2%) and 6 months (75.2% vs 65.3%);

•	 raised the retina-attached-under-fluid rate at the final 
follow-up visit (84.7% vs 75.6%);

OPTIMIZING FUNCTIONAL 
OUTCOMES IN PVR

Practical strategies and decision making for proliferative vitreoretinopathy surgery.

 BY NEIL SHAH, MBBS, FRCOPHTH, AND RODRIGO ANGUITA, MBBS, MD, FEBO, FICO 

KEY TAKEAWAYS

s

 �For surgeons managing proliferative 
vitreoretinopathy (PVR) following rhegmatogenous 
retinal detachment (RRD) repair, the challenge is 
not simply to reattach the retina, but to protect 
the macula at every step.

s

 �Internal limiting membrane (ILM) peeling has been 
shown to significantly improve single-surgery 
anatomic success compared with no ILM peeling and 
reduce the need for persistent silicone oil as well as 
the rate of secondary epiretinal membrane surgery.

s

 �Heavy silicone oil is a useful adjunct for inferior 
PVR-RRD, as it provides a superior tamponade to 
the inferior retina versus standard silicone oil and 
negates the need for strict postoperative posturing.
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•	 reduced the need for persistent silicone oil; and
•	 halved the rate of secondary ERM surgery (8.9% vs 

17.8%).1 
In addition, extended ILM peeling beyond the vascular 

arcades was independently associated with better 
final visual acuity and with reattachment without oil 
tamponade.1 The rationale for these results is both 
mechanical and biological. The ILM is the scaffold on which 
proliferative membranes grow; removing it denies recurrent 
PVR its substrate.1,9 Peeling also confirms complete removal 
of overlying preretinal tissue and disconnects peripheral 
traction from the posterior pole.1,10

Practical Tips
•	 Stain with brilliant blue G or indocyanine green. 
•	 Peeling under perfluorocarbon liquid (PFCL) is a good 

option when the retina is mobile; approximately 60% 
of ILM peels in the multicenter cohort used PFCL for 
counter-traction and improved visualization of the 
peeled edge.1 

•	 Extend peeling as close as possible to any retinectomy 
margin (Figure 2), as that edge is the most common 
site of PVR proliferation and stretched breaks.1

Redetachments in eyes without ILM peeling frequently 
involve posterior breaks, including macular holes from 
tangential contraction.1 Broad ILM peeling reduces this risk 
by eliminating the posterior scaffold. When a fold is identi-
fied intraoperatively, PFCL-assisted flattening, meticulous 
removal of the posterior hyaloid and epiretinal tissue, and 
ILM peeling across the fold minimize persistent distortion.

	
Subretinal PVR

Subretinal bands are part of the PVR-C spectrum and 
contribute to posterior tractional tethering.11 They should 
be removed only when they are clearly preventing reattach-
ment, while small, non-contracting strands can be left alone 
if the retina flattens. When extensive, a nonmacular reti-
notomy is preferable to risking direct foveal manipulation.

 C H O O S I N G T H E R I G H T TA M P O N A D E 
Tamponade with silicone oil or a long-acting gas (eg, C3F8) 

remains the standard approach for managing PVR. The 
Silicone Study demonstrated broadly comparable anatomic 
outcomes between the two types of tamponades for PVR-C 
RRD cases, while shorter-acting SF6 has consistently been 
associated with higher redetachment risk.12,13

Silicone oil remains the most common tamponade 
for PVR-C but is not benign to the macula. It can induce 
ME through both macrophage-driven inflammation and 
mechanical traction at the oil-retina interface.14 Moreover, 
longer oil duration correlates with worse visual outcomes.2,15 
To facilitate earlier silicone oil removal, peel the ILM up to 
the retinectomy margin to reduce PVR proliferation and 
stretched breaks, thus protecting the macula.1

Heavy silicone oil is also a useful adjunct for inferior 
PVR-RRD, as it provides a superior tamponade to the 
inferior retina versus standard silicone oil and negates the 
need for strict posture.16 It should also be removed early 
(approximately 8 weeks postoperatively) and requires close 

Figure 1. Recurrent RD secondary to PVR.

Figure 2. Preoperative fundus photography shows PVR redetachment under gas 
tamponade (A). Postoperatively, the retina is attached following ILM peeling, retinectomy, 
and silicone oil tamponade (B).

A

B



SURGICAL PEARLS  s

 SEPTEMBER 2026  |  RETINA TODAY   51

monitoring for IOP and lens-related complications in the 
postoperative period.17 

Gas tamponade should be considered in cases with a low 
risk of reproliferation, no active inflammation, and in which 
membranes have been fully removed. 

 M A N AG E M E N T O F M AC U L A R C O N S EQ U E N C E S A N D E D E M A  
Postoperative increase in ERM and cystoid ME (CME), 

along with early retinal layer disruptions, are important 
predictors of long-term visual outcomes. 

Disrupted ellipsoid zone and external limiting membrane 
can be associated with poorer visual outcomes, supporting 
a hypothesis that external limiting membrane disruption 
may represent a shift from a protective to a detrimental 
glial response.15,18,19

Postoperative CME should be approached with a step-
wise, inflammation-focused strategy. Topical nonsteroidal 
antiinflammatory drugs or steroids alone or in combination 
remain first-line therapies.4

For recalcitrant or chronic ME, an intravitreal dexametha-
sone implant (Ozurdex, Abbvie) is an option; in a random-
ized trial of PVR-C, a dexamethasone implant reduced 
6-month CME incidence versus placebo (42.7% vs. 67.2%).19 

However, ME recurrence is common, and most eyes 
require repeat implantation. Early intervention (within 
4 months of ME diagnosis) has been found to reduce the 
total number of injections needed.4,20 IOP elevation and 
cataract progression are the main risks and must be moni-
tored.4 ERM formation is strongly linked to persistent ME, 
and removal is likely to improve visual outcomes.

 I M P R OV E O U TC O M E S W I T H P V R 
The trends in PVR surgery are clear: more complete 

mechanical removal of inflammatory scaffolds, earlier 

antiinflammatory pharmacotherapy, and shorter silicone oil 
duration. As we move forward, revision of the current clas-
sification of PVR is necessary to standardize care, provide a 
decision-making guide, identify high-risk cases, and improve 
outcomes. Large, randomized clinical trials are required to 
assess the effectiveness of adjunctive treatment options in 
combination with surgery for the management of PVR.  n
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