
Proliferative vitreoretinopathy (PVR) is the most common
cause of rhegmatogenous retinal detachment surgery failure.
It is a complication that occurs in 8-10% of patients
undergoing primary retinal detachment (RD) repair.1,2 PVR is
formed by an aberrant healing process brought forth by
cellular proliferation surrounding the retina. This can occur
through partial or full-thickness retinal breaks.3 Retinal
Pigment Epithelial cells, along with glial cells, form
fibrocellular sheets, which contract, leading to significant
retinal shortening. These contractile fibrocellular sheets may
hold open retinal breaks, which lead to recurrent RD.4

OCT scans are widely used to evaluate cross-sections of the
retina in ophthalmic patients. They provide reliable
measurements of the retinal layers as well as subretinal fluid
accumulation.

In most cases, PVR causes significant loss of vision for the
patient, regardless of the skill of the surgeon. This study may
have the potential to aid in the prevention of PVR by
detection of the predisposing clinical signs and appropriate
modification of RD surgery, such as combining a vitrectomy
and scleral bucking or using a different vitreous substitution
than one would for a standard RD.1

Introduction

To determine if Optical Density Ratio (ODR) on Optical
Coherence Tomography (OCT) scans have a prognostic
value in identifying retinal detachment patients with a greater
risk for developing postoperative proliferative
vitreoretinopathy (PVR).

A retrospective chart review was performed for 294
treatment-naive eyes that had surgery to repair an RRD at the
University of Kansas Medical Center during the past 10 years
and had preoperative SD-OCT imaging. Scans were
examined independently by 2 readers. Image-J software was
used to measure subretinal to vitreous fluid optical density
ratios. Patients with vitreous hemorrhage or prior retinal
detachment were excluded. Data collection included LogMAR
visual acuity, age, gender and optical density. This study was
approved by the Institutional Review Board of the University
of Kansas School of Medicine.

Purpose & Methods

Seventeen patients met the study inclusion criteria (8 females, 9 males). The average age of patients was 65
± 7.4 years old. Three patients (17.6%) developed PVR and tractional retinal detachment. The average
preoperative ODR in RRD patients who did or did not develop PVR was 0.77 ± 0.15 and 0.72 ± 0.2,
respectively (p-value: 0.37). Age, lens status and retinal detachment duration did not correlate with post-
operative PVR or tractional retinal detachment in this study cohort.

Results

PVR is a challenging cause of retinal detachment after
RRD repair. In this study cohort, pre-operative ODR
measurements were not statistically significantly
different between patients who developed and did not
develop postoperative PVR. The study’s sample size was
limited by its strict inclusion criteria and the unnecessity
of pre-operative SD-OCT imaging in all RRD patients.

Conclusions
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Figure 1. Retina images showing: SD-OCT scan of a rhegmatogenous retinal detachment. Box one represents the optical density of a 
region of the sub-retina, while box two represents the optical density of a region of the vitreous.
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STUDY DEMOGRAPHICS

RD (14 eyes) RD + PVR (3 
eyes)

P-value

Age (years) 65.78 ± 6.930 62.67 ± 10.786 0.53

Gender 42.86% Female
57.14% Male

66.66% Female 
33.33% Male

0.453

Preoperative ODR 0.72 ± 0.2 0.77 ± 0.15 0.37

Table 1. Demographics of each study group. Categorical data is 
shown as percentages. Continuous data is shown as means and 
standard deviations. P-values for categorical data are from 
independent sample tests of proportion. P-values for continuous 
data are from independent sample t-tests. Rhegmatogenous retinal 
detachment (RRD). Rhegmatogenous retinal detachment followed 
by re-detachment with proliferative vitreoretinopathy (RD + PVR)


