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Proliferative Vitreoretinopathy (PVR) is the most common cause of surgical failure after retinal detachment (RD) repair,
complicating up to 10% of spontaneous RD repairs and 50% of open globe injury-related RD. Early surgical intervention is
currently the only intervention that reduces PVR incidence. An effective non-surgical intervention would be valuable in reducing
PVR incidence and/or severity, particularly where access to surgery is limited or may be delayed. To define the evidence base for
non-surgical management options to prevent and treat Proliferative Vitreoretinopathy (PVR) in retinal detachment and trauma, we
searched PubMed, Clinicaltrials.gov, Medline and CINAHL for randomised controlled trials (RCTs) of non-surgical interventions to
prevent or treat established PVR with no restriction on language or start date up until November 2024. All non-surgical
interventions were considered with no restrictions. We considered outcomes of post-operative PVR (including retinal reattachment
rate) and visual acuity and performed Risk of Bias (RoB) assessments using the Cochrane RoB2 tool. We identified 27 papers which
included 1981 patients in studies of primary prevention and 1394 patients in studies of treatment of established PVR. While several
studies of various agents individually demonstrated some improvements, the reviewers found concerns with RoB and the results
were not replicated in the larger included studies. Multiple studies have investigated non-surgical interventions for PVR after RRD
repair and trauma, but none have yet demonstrated clinically significant, repeatable benefits. Improved understanding of PVR
pathobiology, along with larger prospective studies of existing preventative strategies may lead to the development of newer and
more effective interventions.
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INTRODUCTION

Proliferative vitreoretinopathy (PVR) is a multifactorial fibroproli-
ferative process involving an abnormal wound healing response
characterised by the growth and contraction of cellular mem-
branes within the vitreous cavity and on both sides of the retinal
surface as well as intraretinal fibrosis [1]. PVR becomes clinically
significant by causing progressive retinal detachment, reopening
treated retinal breaks, creating new retinal breaks, or distorting
the macula. It is common in cases of open globe injury (OGI) and

is the most common cause for surgical failure after rhegmato-
genous retinal detachment (RRD) repair. The incidence of PVR
after repair of atraumatic RRD is 5-10% [2], and has remained
largely unchanged in prospective studies despite the evolution of
vitreoretinal techniques and improved understanding of clinical
risk factors over the past 25 years [3]. One study reported that
RRD occurred in 29% (26%-32% Cl) of open globe injury (OGI)
cases, of which 27% detached in the first 24 h, 47% within 1 week,
and 72% within one month [4]. All such cases are at high risk of

"Institute of Naval Medicine, Gosport, UK. Army Medical Services, Camberley, UK. 3Save Sight Institute, The University of Sydney, Sydney, NSW, Australia. “Uniformed Services
University of the Health Sciences, Bethesda, MD, USA. *Sydney Eye Hospital, Sydney, NSW, Australia. ®National Healthcare Group Eye Institute, Tan Tock Seng Hospital,
Singapore, Singapore. ’Singapore Eye Research Institute, Singapore, Singapore. 8Lee Kong Chian School of Medicine, Singapore, Singapore. °Duke NUS Medical School,
Singapore, Singapore. '°Vision Center of Excellence, Research & Development Directorate (J-9), Defence Health Agency, Baltimore, MD, USA. ''HQ Army Air Corps, Middle
Wallop, UK. "?Department of Ophthalmology, Navy Medical Center Portsmouth, Portsmouth, VA, USA. "*Wilmer Eye Institute, Johns Hopkins University School of Medicine,
Baltimore, MD, USA. "“Department of Ophthalmology, San Antonio Uniformed Services Health Education Consortium, San Antonio, TX, USA. '°Department of Engineering and
Biological Sciences, University of Surrey, Surrey, UK. '®Department of Ophthalmology, St Thomas’ Hospital, London, UK. "White River Junction Veterans Administration Medical
Center, White River Junction, VT, USA. '®Dartmouth-Hitchcock Medical Center, Lebanon, NH, USA. "°Bascom Palmer Eye Institute, University of Miami, Miami, FL, USA. 2Lions Eye
Institute, University of Western Australia, Perth, WA, Australia. 2'Consultorios Oftalmolégicos Benisek-Ascarza, Ciudad Auténoma de Buenos Aires, Buenos Aires, Argentina.
22Manchester Royal Eye Hospital, Manchester, UK. 2>Department of Ophthalmology, National University Hospital, Singapore, Singapore. 2*Birmingham Institute for Glaucoma
Research, Birmingham, UK. 2*Ophthalmology Department, University Hospitals Birmingham NHS Foundation Trust, Birmingham, UK. **Worcestershire Acute Hospitals NHS Trust,
Worcester, UK. ?’Helen Keller Eye Research Foundation, Birmingham, AL, USA. *®Northern Hub for Veterans and Military Families Research, Northumbria University, Newcastle,
UK. 2°Duke Eye Center, Duke University Hospitals, Durham, NC, USA. 3*®Academic Department of Military Surgery and Trauma, Royal Centre for Defence Medicine, Birmingham,
UK. 3"Neuroscience and Ophthalmology, School of Infection, Inflammation, and Immunology, University of Birmingham, Birmingham, UK. “email: guy.hunter@nhs.net;
blanchrj@bham.ac.uk

Received: 23 November 2024 Revised: 19 March 2025 Accepted: 7 May 2025
Published online: 28 May 2025

SPRINGER NATURE


www.nature.com/eye
http://crossmark.crossref.org/dialog/?doi=10.1038/s41433-025-03846-7&domain=pdf
http://orcid.org/0000-0002-8057-3364
http://orcid.org/0000-0001-6699-1765
http://orcid.org/0000-0002-6662-5850
http://orcid.org/0000-0002-1879-449X
http://orcid.org/0000-0002-7732-0323
http://orcid.org/0000-0003-2341-0988
http://orcid.org/0000-0003-4418-5062
http://orcid.org/0000-0001-9085-4875
http://orcid.org/0000-0002-6142-3280
https://doi.org/10.1038/s41433-025-03846-7
mailto:guy.hunter@nhs.net
mailto:blanchrj@bham.ac.uk

subsequently developing PVR, as demonstrated in other studies
where PVR was already present in over 50% of ocular trauma
cases who underwent vitrectomy within 10 days of injury [5, 6].

After RRD, the inflammatory ‘PVR cascade’ occurs with multiple
steps, each representing potential therapeutic targets for
pharmacological intervention. These include: retinal ischaemia
with associated breakdown of the blood-retinal barriers, photo-
receptor cell death and its associated inflammation, and retinal
pigment epithelial (RPE) cell and retinal glial cell migration to the
vitreous and inner retinal surfaces associated with the physical
effects of trauma [1, 3, 7]. Blood-retinal barrier disruption,
combined with retinal apoptosis, causes an increase in vitreous
chemotactic and mitogenic factors [8], with influx of cytokines
and growth factors from the systemic circulation and local
production by infiltrating inflammatory cells that interact with
retinal and RPE cells to further increase vitreous cytokine
production [9]. Subsequent RPE epithelial-mesenchymal transi-
tion (EMT) to a fibroblastic phenotype generates cells with greater
migratory capacity, invasiveness, contractability, resistance to
apoptosis, and extracellular matrix production [10].

Severity of PVR is assessed and classified in clinical practice and
research based on the ophthalmoscopic appearance, the
subjective evaluation of the amount of membrane contraction
and its distribution [11]. The initial classification by the Retina
Society Terminology Committee subdivided PVR into four stages
A, B, C and D from minimal to massive PVR [2], later modified in
the updated classification to grades A, B and C, with Grade A
being vitreous cells or haze, Grade B describing subclinical
contraction or wrinkling and Grade C divided into Ca, anterior to
the equator, and Cb, posterior to the equator [12]. Clinical
outcomes may be assessed by retinal attachment status, visual
acuity or by other clinical signs which act as markers or sequelae
of PVR activity such as vitreous haze or epiretinal membrane
formation.

PVR development involves a sequence of: retinal ischaemia,
occurring immediately after detachment; photoreceptor apopto-
sis; and formation and subsequent contraction of fibrotic
membranes [13]. Both ischaemia, apoptosis and the primary
injury or retinal tear are associated with the release of pro-
inflammatory, fibrogenic and mitogenic signalling molecules [14],
which influence retinal pigment epithelial cells to proliferate and
undergo epithelial-mesenchymal transition into fibroblasts and
deposit collagen and ECM [13, 15, 16].

Pharmacologic interventions have targeted inflammation, cell
proliferation, and fibrosis pathways, for instance: corticosteroid
therapy targets broad inflammatory pathways; anti-VEGF thera-
pies may be anti-inflammatory by inhibition of immune cell
chemotaxis [17]; heparin modulates pro-fibrotic growth factors
actions including FGF and VEGF [18]; and the various anti-
metabolite and related drugs such as 5-fluorouracil (5-FU) and
daunorubicin inhibit cell proliferation, and therefore fibroblast
and immune cell proliferation. Nonetheless, PVR management
remains challenging with no therapies in current clinical practice
to prevent or reverse the disease process [3].

At present, there is only evidence to support vitrectomy (and its
related procedures such as washout of vitreous haemorrhage,
removal of established PVR membranes, retinopexy, and reti-
nectomy) as an effective management for PVR [19]. A recent
paper also suggests that prophylactic chorioretinectomy as part
of vitrectomy may be effective in PVR prevention [20]. We will
therefore attempt to define the evidence for non-surgical
interventions in the primary prevention and treatment (including
prevention/reduction of recurrence after surgery) of PVR after OGI
and RRD which may mitigate the sight-threatening effects of PVR
in situations where rapid access to vitrectomy may not be
possible, such as in trauma patients who are temporarily unfit for
general anaesthesia, in rural/austere environments or in conflict
zones with prolonged casualty evacuation timelines.
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This was accomplished by performing a systematic review of
randomised controlled trial (RCT) data on non-surgical PVR
treatments published in peer-reviewed journals up to the start
of the review process in November 2024. The review was
registered on PROSPERO (CRD42024610938).

METHODS

This systematic review was conducted in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) statement [21].

Inclusion and exclusion criteria

Studies included were RCTs in any language or country of origin,
published in an indexed medical journal up to November 2024.
These studies evaluated interventions aiming either to prevent
PVR in patients who had suffered OGI or RRD and undergone
vitrectomy (primary prevention), or interventions used as an
adjunct to improve visual outcomes or reduce PVR recurrence in
patients who are undergoing vitrectomy for already established
PVR (treatment). Exclusion criteria were non-RCT studies and
studies of proliferative diabetic retinopathy.

Search strategy

Four scientific databases (PubMed, Clinicaltrials.gov, Medline and
CINAHL) were searched using the search strings defined in the
updated protocol including the MeSH term “vitreoretinopathy,
proliferative” and others OR keyword PVR, as defined in the
PROSPERO registration (CRD42024610938). Results were restricted
to RCT as previously described [22]. The search strategy was
changed from the original protocol in order to better capture the
intended data. Two independent reviewers (GH and RJB) individu-
ally reviewed all titles from the initial searches, duplicates were
eliminated and papers selected for full text review on the basis of
the titles and abstracts using the Rayyan online tool for comparison
[23]. Decisions on inclusion were made on the basis of full text
review and disagreements resolved by discussion.

Data extraction

Data were extracted by two reviewers (GH and NM) working
independently. Data extracted included intervention type, popu-
lation targeted, primary and secondary outcomes as reported and
any safety concerns. The primary outcomes that we aimed to
report were anatomic success of retinal reattachment and visual
acuity, without limit on duration of follow up.

Risk of bias

Risk of Bias assessment was carried independently out by two
authors (GH, RJB) using the RoB2 tool [24], with disagreements
resolved by discussion.

RESULTS

Included studies

Twenty-seven studies [25-52] met the inclusion criteria and were
included in the review, which together included 3375 patients
recruited to RCTs, separated into those aimed at the primary
prevention of PVR after RRD or OGI (n = 1981) and the secondary
treatment of PVR recurrence (n=1394). These totals include
numbers from one study, which included both primary preven-
tion of PVR (n=45) and secondary treatment (n=45) [37]. A
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram (Fig. 1) demonstrates the study
selection process.

Characteristics of included studies

Patient and study characteristics in the included studies are
presented in Table 1. The mean age of included patients ranged
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guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

Fig. 1 PRISMA Flow Diagram. Details of paper selection process.

from 9.6 to 68.53 years, however, only one paper [44] studied a
population where >5% of the patients were under 18 years old.
68.3% were male (where gender information was available) and
inclusion criteria varied from primary RRD to severe detachments
with established PVR, both with and without a history of trauma.
Some studies excluded patients for a wide range of criteria,
normally related to other inflammatory processes such as
autoimmune disease, diabetic retinopathy, glaucoma, chronic
uveitis, or complex retinal detachments such as giant retinal tears.

Risk of bias of included studies

A risk of bias (RoB) assessment using the Cochrane RoB2 tool for
each study is presented in Table 2. Concerns with reviewers relating
to selection of reported results was the most common potential
source of bias identified [26, 30, 32, 34, 35, 37, 39, 43, 45, 49-52],
followed by deviation from the intended interventions
[26, 29, 35-37, 39, 40, 43, 44, 51], both of which normally related
to the lack of a pre-trial investigation and reporting plan. A common
characteristic of studies that passed RoB screening with no concerns
was studies that explicitly stated their aims and outcome measures
prior to data collection and demonstrated adherence to their
analysis plan [25, 27, 28, 31, 33, 41, 42, 46-48]. The selection of
secondary outcomes with significant (or near-significant) differences
between groups for reporting despite unclear clinical significance
was a recurring concern [37, 39, 40, 45, 47, 48, 51].

SPRINGER NATURE

Primary prevention of PVR after RRD

A summary of findings of the included RCT for primary
prevention of PVR after RRD is presented in Table 3. Asaria et
al. [27]. found a beneficial effect of 5-Fluorouracil (5-FU), an
antimetabolite that inhibits synthesis and fibroblast proliferation,
and Low Molecular Weight Heparin (LMWH), an anticoagulant
that binds many growth factors, in 87 patients in the intervention
group, who had lower rates of post-operative PVR and better
visual acuity after detachment surgery, but no differences in
the rates of reoperation. However, these results were not
replicated in larger studies conducted by Wickham et al. [46].
or Schaub et al. [41].

Primary prevention of PVR after OGI

A summary of findings of the included RCT for primary prevention
of PVR after OGI is presented in Table 4. Guo et al. [36].
demonstrated promising results utilising intravitreal corticoster-
oids at the time of primary repair of OGI in 34 patients although
both reviewers had concerns regarding the masking of surgeons
(@ common issue when using identifiable intravitreal interven-
tions such as triamcinolone) as well as a high drop-out rate
combined with the lack of a sensitivity analysis which under-
mined the analysis of results from a very heterogenous group of
trauma patients [36]. No interventions demonstrated effective-
ness without concerns of bias.

Eye (2025) 39:2124-2142
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Table 2. Risk of bias of included studies.

N _— Deviations from - .
. N Primary Outcome Randomisation B Missing Outcome | Measurement of Selection of N B
Intervention Author Experimental Comparator intended Overall risk of bias
Measured process N N Data the outcome reported result
intervention
Anti-Inflammatory
Incidence of retinal
Acetyl-Salicylic Kralinger et al. redetachment at 6
Y R Y B Acetyl-Salicylic Acid Standard care -
Acid (2010) months requiring
reoperation
Ahmadieh et al.
Colchicine Oral Colchicine Placebo BCVA
(2015)
Retinal
reattachment rate
t lieh, Feghhi it 6 th t
Corticosteroids egnnt Tri; inolone Placebo atomon _S pos
et al. (2008) surgery without

need for
reoperation

Retinal
B . Trenado-Luna etal.| Dexamethasone
Corticosteroids 3 Standard care reattachment at 3
(2023) implant
months
Stable retinal
. reattachment rate
B . Banerjee et al. Dexamethasone )
Corticosteroids . Standard care post oil removal
(2017) implant )
without further
surger
R . Casswell et al. N .
Corticosteroids Triamcinolone Standard care BCVA
(2023)
Anatomic

reapposition of the
remaining retina to
the retinal pigment
epithelium in the
Triamcinolone Standard care absence of an
internal
tamponade agent
at 6 months
postprimary
vitrectomy surgery

Banerjee, Xing et

Corticosteroids
al. (2016)

Anatomic
B . Koerner et al. B
Corticosteroids (2012) Prednisolone Placebo reattachment rate
at 6 months
B . Dehghan et al. R
Corticosteroids Prednisolone Placebo BCVA
(2010)
Initial TPVR risk
. . g . score vs PVR
Corticosteroids Guo et al. (2023) Triamcinolone Placebo . .
grading during
vitrectomy
Anti
Complete retinal
Daunorubicin Kumar et al. (2002) Daunorubicin Standard care reattachment after
3 months

Complete retinal
reattachment
N within the cerclage
. Wiedemann et al. - B
Daunorubicin (1998) Daunorubicin Standard care without
vitreoretinal
reoperation after 6
months

Failure rate of

retinal
DNA RNA Chi i DNA-RNA Chimerif
imeric Schiff et al. (2007) ~ imeric Placebo reattachment a)
Ribozyme Ribozyme
due to PVR and b)

due to other causes

Posterior retinal

L reattachment after
N 5-Fluorouracil with .
. Charteris et al. removal of silicone
5-FU and Heparin Low Molecular Standard care -
(2004) oil without any

Weight Heparin
8 P reoperations after
6 months

SPRINGER NATURE Eye (2025) 39:2124-2142
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Table 2. continued

5-Fluorouracil and
5-FU and Heparin | Asaria et al. (2001) Low Molecular Placebo
Weight Heparin

Development of
PVR at 6 months

Rate of Recurrent
RD due to PVR
formation within
12 weeks

5-Fluorouracil and
5-FU and Heparin | Nasr et al (2024) Low Molecular Placebo
Weight Heparin

Development of

5-Fluorouracil and PVR grade CP1

5-FU and Heparin |Schaub et al. (2022) uorou ,I Placebo N grade o
Dalteparin higher after 3

months

Retinal
Methotrexate Rajan et al (2024) Methotrexate Standard care Detachment Rate
at 6 months

Retinal
300gy Radiation | Binder et al. (1993)| 300Gy Radiation Observation reattachment after
6 months

Rate of retinal

redetachment
N Williams et al. Heparin and resulting from
Heparin Placebo N .
(1996) Dexamethasone reproliforation and
requiring
vitrectomy revision
Post operative
fibrin (media
e Kumar, Nainiwal et — SeanGaraleare clarity) at 3 Months
P! al. (2003) P as measured by
Nussenblatt
classification
Intravitreal
Anti-VEGF Tousi et al. (2016) N Standard care BCVA
Bevacizumab
Other
Retinal
Reattachment Rate
Infliximab Younes et al (2024) Infliximab Standard care )
without
Tamponade
Atropine and Timolol and Retinal
5 Tewari et al. (1994) N Placebo reattachment after
Timolol Atropine
3 months
Retinal attachment
Retinoic Acid Chang et al. (2008) Retinoic Acid Standard care
rate at 1 year
KEY: No Risk of Bias

Some Risk of Bias

High Risk of Bias

Deviations from
N B Primary Outcome Randomisation B Missing Outcome | Measurement of Selection of . .
Intervention Author Experimental Comparator intended Overall risk of bias
Measured process . R Data the outcome reported result
intervention
Ant bolite/Ant
Retinal
N 5-Fluorouracil and reattachment rate
N Wickham et al.
5-FU and Heparin (2007) Low Molecular Placebo after 6 months
Weight Heparin without further
operation
S-Fluorouracil with Posterior retinal
. Ganekal et al.
5-FU and Heparin (2014) Low Molecular Placebo attachment rate at
Weight Heparin 6 months

Growth Factor Modulation

Low risk of bias is indicated by O. Some concern regarding bias is indicated by ~. High risk of bias is indicated by X. LMWH Low Molecular Weight Heparin,

VEGF vascular endothelial growth factor.

Treatment of established PVR
Corticosteroids. A summary of findings of the included RCT for
secondary treatment of PVR is presented in Table 5 [53]. A study
investigating the efficacy of slow-release 0.7 mg dexamethasone
intravitreal implant as a secondary preventative adjunct for PVR
grade C treatment found less cystoid macular oedema at 6
months post-op, but no difference in the anatomic or functional
success compared to vitrectomy with SiO placement without the
dexamethasone implant [28].

Trenado-Luna at al. studied intravitreal dexamethasone implant
in 18 patients with grade B or higher PVR, finding greater

Eye (2025) 39:2124-2142

reattachment rates and better visual acuity in patients treated
with dexamethasone implant at the time of vitrectomy, but had
several issues concerning the randomisation and masking
processes which may have led to the small patient numbers
(with significant differences between control and test group
demographics) giving a falsely significant result [45].

Antimetabolites and heparin. A combination therapy of steroids
or the anti-metabolite 5-FU with LMWH was also studied in 73
patients, which did not reveal any improvement in anatomical or
visual outcomes in macular-involving PVR detachments and

SPRINGER NATURE
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resulted in worse visual outcomes for patients with macula-
sparing PVR retinal detachments [46]. Williams et al. [48]. studied
patients with grade C3 or D PVR, finding that intraoperative
heparin and dexamethasone in the infusion fluid of 25 patients
had no effect on retinal reattachment rate or visual acuity, but
was associated with increased rates of post-operative vitreous
haemorrhage (20% vs 0%; p = 0.01) and improved (lower) rates of
the secondary outcomes of patients requiring retinotomy. Nasr
et al. [50]. examined paediatric populations with complex
detachment and established PVR, noting slightly improved visual
acuity with 5-FU and LMWH but no significant difference in
anatomical outcomes. Kumar et al. [40]. studied intraoperative
LMWH 15 patients with grade D1-3 PVR, finding improved media
clarity (vitreous haze), a subjective grading scale outcome of
doubtful clinical significance in a probably unmasked assessor,
while demonstrating no significant benefit in objectively measur-
able outcomes [40].

Repeated intravitreal Methotrexate injection was used by Rajan
et al. [51] to prevent recurrent RRD in patients with established
PVR Grade C, reporting no difference in overall redetachment rate
or BCVA, but a significant difference in favour of treatment in the
rate of macula on vs macula off detachments under oil. However,
RoB reviewers were concerned that anatomical outcomes were
assessed by same unmasked assessors who also decided timing of
oil removal. Younes et al. [52]. assessed intravitreal infliximab
before silicone oil insertion, demonstrating no difference in final
anatomical success or single operation success rate 6 months
after oil removal, but did find a modest improvement in final
BCVA in favour of the intervention group.

The Daunorubicin Study Group investigated the safety and
efficacy of daunorubicin, an anthracycline antibiotic that arrests
cell proliferation and cell migration, during vitrectomy in 145 eyes
with grade C2 or higher PVR. They found that daunorubicin use
resulted in a small reduction in the reoperation rate in PVR
patients undergoing retinal surgery. There was no difference in
visual acuity and reattachment rate at one year [47]. There were
some concerns with potential for bias regarding the reoperation
rate, as it was unclear how many analyses were performed and
limited baseline data were available.

A small RCT utilising prolonged dosing of oral retinoic acid [32]
showed positive results in both retinal reattachment rates and
visual acuity in 16 patients with primary RRD associated with
established PVR.

DISCUSSION
This systematic review found a lack of high-quality evidence to
support any one of the wide variety of potential non-surgical
interventions aiming to improve the outcomes of patients with
OGl or RRD with respect to PVR. To date, 27 RCTs, including 3375
patients, have examined the efficacy and safety of non-surgical
primary and secondary interventions for PVR after OGI and RRD,
examining a range of interventions, including corticosteroids,
anti-metabolites, anti-VEGF, heparin, infliximab, methotrexate,
and retinoic acid, without clear benefit compared to control
groups. Potentially positive results were reported in two small
studies: of intravitreal triamcinolone at the time of primary repair
[36], and of oral retinoic acid in secondary treatment of
established PVR [32], although these results require confirmation.
The varied and relatively uncommon nature of OGI in post-
industrial nations, combined with decentralised ophthalmic
trauma services, means that individual surgeons deal with post-
OGlI PVR rarely and may be unfamiliar with managing primary OGlI
and subsequent PVR. A relative paucity of cases means that many
trauma studies included relatively few patients. In contrast, RRD is
common, but the relatively low rate of PVR after RRD (compared
to OGI) means that studies of primary prevention must be very
large to achieve adequate statistical power. Studies of secondary

SPRINGER NATURE

treatment may require fewer patients, but the challenge facing
candidate therapies is to reverse an established disease process,
which is potentially more difficult than preventing its occurrence
in the first place.

Despite positive results in pre-clinical models, for instance, of
corticosteroid treatment and anti-metabolites [54], all therapies
have failed to show efficacy in large, well-designed prospective
human clinical trials, such as those reported by Wickham et al.
[46] or Schaub et al. [41] of 5-FU, or Wiedemann et al. [47] of
daunorubicin, or Banerjee et al. [28] and Casswell et al. [31] of
corticosteroids.

Corticosteroid therapy has been the most investigated adjunct
and remains the most commonly used in clinical practice. Clinical
trials evaluating intravitreal triamcinolone acetonide showed a
poor efficacy in treating established PVR [25, 55]. A RCT of
intravitreal triamcinolone acetonide injection at the time of pars
plana vitrectomy with SiO tamponade for secondary treatment in
grade C PVR showed no improvement in anatomic success, visual
acuity, or PVR development [55]. Triamcinolone acetonide is
sometimes employed in retinal detachment repair for vitreous
visualisation, but a large prospective multicentre study showed
no difference in outcomes between patient undergoing vitrect-
omy with triamcinolone assisted visualisation and those without
(although a confounding factor in this case may be that at the
conclusion of vitrectomy there may be minimal amounts of
triamcinolone remaining in the vitreous cavity) [25]. A 1-year RCT
examining patient outcomes after different vitreoretinal surgeries
found that intraoperative use of triamcinolone did not improve
visual outcomes in the RRD cohort or reduce the rate of post-
operative retinal detachment after vitrectomy [49]. Subconjuncti-
val corticosteroid followed by extended courses of topical
corticosteroid is routine after most vitreoretinal surgeries,
especially in cases of trauma or cases thought to be high risk
for PVR, which may confound the findings of studies and alter the
impact of any intervention. There is therefore no evidence that
corticosteroid therapy in any form reduces the occurrence of PVR,
but it may reduce cystoid macular oedema [28], and is commonly
used to manage inflammation.

Guo et al. reported positive findings utilising intravitreal
corticosteroids at the time of primary repair (which is distinct
from the negative ASCOT findings, where corticosteroids were
given at the time of vitrectomy) [31], representing an intervention
as early as possible in the PVR development cycle [36]. If these
findings could be replicated in larger studies, they may represent
a potential, simple, effective intervention. Crucially, post-
operative endophthalmitis rates were not increased in patients
receiving intravitreal steroids at the time of primary repair, which
may be one argument against intravitreal corticosteroids in this
cohort. All trials investigating OGlI suffer from similar problems of
relatively low patient numbers and heterogeneity of injury, which
further complicates detailed analysis and comparison [31, 36].

One retrospective study evaluating patients with severe
recurrent PVR and tractional retinal detachment or severe
intraocular inflammation at high risk for PVR found that these
patients had a lower incidence of PVR when treated with
intravitreal methotrexate infusion during vitrectomy [56], and
Rajan et al. [51]. reported positive subgroup analysis results in a
small trial of methotrexate in patients with established PVR. While
RoB assessment raised concerns with these studies, the large,
multicentre GUARD trial of intravitreal Methotrexate (ADX-2191) is
ongoing and results are awaited [57].

A small (n=35) RCT of oral retinoic acid use in patients with
PVR grade C undergoing vitrectomy demonstrated significantly
lower rates of retinal re-detachment, macular pucker formation
and improved vision in patients being treated with oral retinoic
acid [32]. However, a larger prospective cohort study (DELIVER
study) found that Isotretinoin may reduce the rate of PVR-related
re-detachment in high-risk patients but did not alter the course of
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disease in patients with established PVR [58]. The positive results
of the initial small study do not, therefore, seem to have been
replicated. However, some variance between the two studies may
warrant a larger investigation to attempt to more closely replicate
the original RCT with more patients.

Safety concerns attributable to the intervention were noted in
three studies: Wickham et al. [46], who reported worse visual
outcomes after 5-FU treatment, and Williams et al. [48], who
reported greater rates of post-operative vitreous haemorrhage
with heparin treatment. Casswell et al. noted an increased
frequency of raised IOP in the corticosteroid group, which is a
well-recognised side effect [31].

Limitations of this review include the small number of RCTs
included per intervention; for example, only corticosteroids and
5-FU with Heparin had more than two RCTs, although overall, our
review included a large number of patients (n = 3255). A greater
number of studies of each intervention may be available were
non-RCT designs were included, but when RCTs are possible and
available, treatment decisions should not be based on non-RCT
data. Not all studies that examined interventions in conjunction
with vitrectomy specified the extent to which vitrectomy was
performed (core vs peripheral vs shave of vitreous base), which
may also introduce surgical variation into the comparison of non-
surgical interventions.

CONCLUSION

This review did not identify any evidence of a proven effective
non-surgical intervention for the treatment or prophylaxis of PVR.
At present, the current techniques of surgical intervention for
established PVR remain the only effective option.

Until an effective preventive strategy with minimal adverse
effects is identified, the use of potential pharmacological agents
for primary prevention of PVR is best targeted at high-risk
patients to increase the power of studies to detect an effect.
Identification of risk factors for PVR, and detailed assessment,
such as utilising the revised Retina Society Classification, is
therefore crucial for developing a pharmacologic prophylaxis.

Future investigation may be warranted of intravitreal steroids
at the time of primary globe repair of OGI and for prolonged
(>8 weeks) oral retinoid administration in patients with estab-
lished PVR, as both interventions demonstrated potentially
positive results in well-designed small studies. There may be
benefits to trialling Methotrexate and Infliximab in cases of RRD
where PVR has not yet established itself or become severe in
order to better assess their efficacy.
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