VITRECTOMY FOR DIABETIC RETINOPATHY:

THINK EARLY, NOT LATE

Preemptive surgery may preserve vision long-term for these patients.
By Andreas Polireisz, MD; Peter Szurman, MD, PhD; and Boris V. Stanzel, MD

Proliferative diabetic reti-
nopathy (PDR) continues
to be a major contributor
to global blindness, as it

' may lead to tractional
retinal detachment (TRD) and vitreous hemorrhage. While
advanced treatment approaches, such as panretinal pho-
tocoagulation (PRP) and anti-VEGF therapy, decrease the
likelihood of vision loss, a significant portion of eyes—
approximately one-third—may still experience long-term
complications related to PDR." Therefore, standard treat-
ment with PRP or anti-VEGF therapy appears insufficient to
prevent vision loss in specific high-risk eyes. Here, we discuss
the value of early vitrectomy for the treatment of PDR before
vision-threatening complications occur (Figures 1-3).

ANGIOFIBROTIC SWITCH

Vision loss from PDR stems from the growth of new
blood vessels and the formation of scar tissue in the
vitreous cavity. In PDR, there is a response, similar to
wound healing, that involves neovascularization with
infiltration of inflammatory cells and the formation of
myofibroblasts. This advances to fibrovascular contraction,
leading to complications such as hemorrhage, TRD,
and subsequent vision loss. Various growth factors are
involved, including VEGF-A, transforming growth factor-f;,
hepatocyte growth factor, platelet-derived growth factor,
and the profibrotic connective tissue growth factor (CTGF).

VEGF is recognized as the principal factor driving angio-
genesis and, among other elements, increases the expression
of CTGF in different cell types within the newly developed
neovascular membranes. Kuiper et al suggested that elevated
CTGF levels, which have been found in the vitreous of PDR
patients with active neovascularization, inactivate VEGF by
diminishing production. When the balance between these
two factors reaches a specific threshold ratio, the transition
to angiofibrotic conditions, or an angiofibrotic switch, occurs
with excessive CTGF levels driving fibrosis, which results in
scarring and eventual blindness.?

TREATMENT CONCERNS

Parikh et al showed that when eyes presented with PDR
and vitreous hemorrhage, there was a 34% probability of
needing vitrectomy within 2 years.3 As demonstrated in the
DRCR Retina Network Protocol S study, which compared
PRP with ranibizumab (Lucentis, Genentech/Roche) in
patients with PDR, just one-third of eyes treated with
either PRP or ranibizumab exhibited a regression of new
vessels and an improvement in the DR grading from PDR
to nonproliferative DR. Among these eyes, half presented
with vitreous hemorrhage at some stage during the 5-year
follow-up period, 6% to 15% showed a TRD, and 11% to 20%
required vitrectomy.*

In addition, anti-VEGF agents lack long-term effectiveness
with vascular growth potentially recurring, which may result
in patients presenting with pronounced retinal neovascu-
larization, particularly when follow-up appointments are
missed. Despite the substantial resources of the DRCR Retina
Network to engage with patients, the 5-year results indicated
a high rate of loss to follow-up of 39%.*

AT A GLANCE

» In proliferative diabetic retinopathy (PDR), when the
balance between VEGF and the profibrotic connective
tissue growth factor reaches a specific threshold
ratio, an angiofibrotic switch occurs, which results in
scarring and eventual blindness.

» The traditional indication for vitrectomy in the
setting of PDR is waiting until relevant vision loss
has occurred.

» Early vitrectomy, performed before the angiofibrotic
switch occurs, is an important and viable treatment
option to prevent vision-threatening complications in
eyes with PDR.
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SURGICAL TECHNIQUES and TECHNOLOGIES

Figure 1. Widefield swept-source OCT angiography of a 56-year-old PDR patient with an
indication for early vitrectomy.

THE CASE FOR EARLY VITRECTOMY

The DRCR Retina Network’s Protocol AB was a prospective
surgical study (n = 205 eyes) that compared the efficacy of
immediate vitrectomy with anti-VEGF therapy with aflibercept
(Eylea, Regeneron) for vitreous hemorrhage due to PDR? In the
2-year follow-up period, 33% of eyes in the aflibercept group
required vitrectomy compared with 8% of eyes in the initial
vitrectomy group, which also experienced a significantly lower
recurrence rate of vitreous hemorrhage or active neovasculariza-
tion (3%) compared with the aflibercept group (49%). About
a tenth of eyes treated initially with aflibercept presented with
TRD over the course of the observational period.

Patients who have experienced permanent vision loss
in one eye due to diabetic TRDs are at an elevated risk of
facing visual loss due to similar causes in the fellow eye. A
recent series published by Schreur et al reported a 5-year
cumulative incidence of up to 25% in such cases.®

The traditional indication for vitrectomy in PDR is waiting (a
reactive approach) until a relevant vision loss has occurred due
to non-clearing vitreous hemorrhage, TRD, macular traction,
or dense premacular subhyaloid hemorrhage. One of the
concerns with diabetic vitrectomy has been the high rate of
complications shown in the Diabetic Retinopathy Vitrectomy
Study, reporting a risk of significant vision loss of up to 40%.”

Over the past few decades, advancements in small-gauge
vitreoretinal surgery—including enhanced fluidics and
highly efficient vitreous cutters—have significantly enhanced
the safety of the procedure with notable success rates in
achieving retinal reattachment and fewer occurrences of
severe vision loss in these eyes.?

The need for vitrectomy in the fellow eye rises to up to
36% within 5 years following the first vitrectomy.” Moreover,
a suboptimal visual outcome after vitrectomy in the first
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Figure 2. A 26-year-old woman with type 1 diabetes and PDR. With triamcinolone staining,
note the facile separation of the vitreous cortex, despite several vascular pegs/bleeding
points. Such stage of vitreoretinal interface changes from PDR is ideally suited for early
vitrectomy with a likely good long-term visual prognosis.

eye serves as a predictor for a less favorable outcome in the
fellow eye, particularly when the indication for vitrectomy is
still considered reactive.

Although it is feasible to enhance retinal structure and
function reactively using current surgical techniques,
restoring good vision is a rare outcome once traction has
been established." In TRD cases, vitrectomy combined with
delamination or segmentation of the preretinal fibrovascular
membranes showed an intraoperative complication rate of
30%, with 58% of eyes requiring an intravitreal tamponade
and 15% needing a second vitrectomy.'? Although there
was an overall visual improvement after surgery, fewer
than one-third of eyes analyzed in the Royal College of
Ophthalmologists’ National Ophthalmology Database main-
tained the standard visual requirement for driving'

IS EARLY VITRECTOMY CLINICALLY JUSTIFIED?

Tan et al investigated the safety and efficacy of preemptive
diabetic vitrectomy in patients with severe, non-fibrotic
retinal neovascularization (before the angiofibrotic switch).”
They reported that the overall intraoperative complications
were less frequent compared with those reported in the
UK National Ophthalmological Database (UKNOD) study
for diabetic vitrectomy (10% vs 23%).">'> The primary
intraoperative complication noted was iatrogenic breaks,
occurring at a rate of 10%, which was similar to that reported
in the UKNOD series when delamination was not necessary
but lower when delamination was performed (28%).'>'3
Tan et al reported the need for gas tamponade in 10% of
eyes and no case of silicone oil, while 60% to 100% of eyes
required a tamponade in reactive diabetic vitrectomy with
silicone oil rates reaching up to 20%.'>'

The reduced complication rate may be attributed to
the relatively normal vitreoretinal interface allowing a less
traumatic surgical separation of the vitreous from the
retina, which also contributes to long-term stabilization.™
This contrasts with eyes that had already undergone an
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Figure 3. Long-term course of early vitrectomy in PDR (patient used in dataset for Tan et al. Eye [Lond].”). Preoperatively (A), the patient's VA was 0.6 (0.2 logMAR). Four years after surgery

(B), the patient's VA was 0.8 (0.110gMAR).

angiofibrotic switch, where fibrovascular complexes with
traction are present.

Postoperative vitreous hemorrhage is a common compli-
cation following diabetic vitrectomy; its reported incidence
ranges from 20% to 75%.">'® The administration of anti-
VEGF agents before surgery has been linked to a decrease in
this risk, bringing it down to 10% to 20%."” In the Preemptive
Diabetic Vitrectomy study, the incidence of postoperative
vitreous hemorrhage was 40%, occurring mainly within
4 weeks after surgery; the authors hypothesized that the
elevated occurrence was a result of cutting or avulsion of
numerous pegs connecting the retinal and neovascular circu-
lations upon posterior vitreous detachment.'

Thus, it is crucial to inform patients about the potential risk
for a temporary decrease in vision in the initial postoperative
period and the likelihood of intravitreal injection or second
surgery before achieving long-term stabilization of vision.

THE CLINICAL PEARL

We have excellent treatment options available for patients
with PDR to preserve vision. While PRP and anti-VEGF
therapy continue to play an important role, early vitrectomy,
performed before the angiofibrotic switch and before
silicone oil filling is necessary, is another important and viable
treatment to prevent vision-threatening complications. m
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