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OCT has had profound clinical 
implications since its invention in 
1991.1 Now, with the advent of the 
microscope-integrated platform, we 
see an increased use of intraoperative 

OCT (iOCT).1,2 The PIONEER (531 eyes) and DISCOVER 
(837 eyes) studies provided surgeons with detailed 
information on the utility of iOCT in anterior and posterior 
segment surgeries.3,4 DISCOVER’s 3-year results showed that 
the use of iOCT during posterior segment surgery added 
valuable information in approximately 60% of cases and 
potentially altered surgical decision making in approximately 
30% of cases, regardless of surgeon experience.3 Here, we 
present an overview of five vitreoretinal surgical scenarios 
where iOCT can be helpful. 

 S C E N A R I O N O. 1:  V I T R E O R E T I N A L I N T E R F A C E D I S O R D E R S 
iOCT can help to modify surgical decision making because 

it can reveal either residual membranes or completion of the 
membrane peel—potentially avoiding incomplete treatment 
or unnecessary surgical maneuvers.5 

Macular hole (MH) surgery performed with iOCT has been 
reported to yield a high single-surgery success rate. In a post-
hoc analysis of the DISCOVER trial, single-surgery MH closure 
was achieved in 97.6% of cases, comparable to outcomes in 
eyes receiving pars plana vitrectomy and internal limiting 
membrane (ILM) peel without iOCT (87% to 97%).5-7 

Analysis of the MH morphology after the iOCT-assisted 
ILM peel can reveal features capable of predicting better 
anatomic and functional outcomes.8,9 For example, in a 
retrospective case series of MH patients who were evaluated 
with iOCT at the end of the ILM peel, patients with a large 
MH (> 400 µm) and the presence of a “hole-door” (vertical 
pillars of tissue projecting into the vitreous cavity after 
ILM peeling) or “foveal flap” (preoperative foveal flap that 

adhered to the hole edge after ILM peeling) configuration 
had significantly better final visual acuity and restoration of 
the external limiting membrane.8 

A post-hoc analysis of eyes from the PIONEER trial 
undergoing full-thickness MH repair demonstrated that 
intraoperative decrease in MH volume, intraoperative 
changes in minimal width, and pre-incision minimal width 
were the strongest predictors for early MH closure.9 

iOCT has been applied during epiretinal membrane 
(ERM) peeling to visualize the membrane and minimize 
the use of adjuvant dyes such as ICG, which can potentially 
be associated with retinal toxicity.10-13 Other advantages 
of iOCT include being able to verify the absence of 
intraoperative full-thickness MHs or residual membrane in 
surgeries for ERM or vitreomacular traction, which might 
affect the tamponade choice (Figure 1).14,15 iOCT can reveal 
remnant posterior vitreous cortex that is strongly adherent 
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to the retinal surface—particularly in highly myopic eyes 
with foveoschisis—and can reveal altered foveal architecture 
after the peel.16,17 

Despite these advantages, further investigation is needed 
to understand the utility of iOCT to improve anatomical 
and functional outcomes, single-surgery success rate, and 
intraoperative efficiency.

 S C E N A R I O N O. 2:  S U B M A C U L A R S U R G E R Y 
iOCT has been shown to be useful in subretinal bleb 

creation.18,19 This becomes even more paramount in 
inherited retinal diseases where a bleb is created in the 
macula (Figure 2). Many patients with inherited retinal 
diseases have atrophic retinas, which can make it difficult to 
induce a localized detachment with balanced salt solution 
(BSS) or gene therapy product. iOCT can help to confirm 
that the injection occurs in the subretinal space, as opposed 
to damaging the underlying retinal pigment epithelium 
(RPE) or injecting into the sub-RPE space. With a BSS 
pre-bleb, iOCT can help localize the bleb retinotomy site 
and allow for optimal positioning of the subretinal cannula 
with gene product into the subretinal space. Following the 
delivery of the viral vector, iOCT can help to verify that a full-
thickness MH did not develop.18 In addition to visualizing the 
retinal architecture, novel research is measuring the volume 
of the bleb to determine the exact treatment delivered.20 

Other subretinal pathology can be accessed with the 
assistance of iOCT, including subretinal PFO. iOCT can aid 
in visualizing subretinal PFO, confirming complete PFO 
removal, and ensuring there is no residual MH formation 
or other retinal defect.21 In instances of submacular hem-
orrhage, iOCT can be useful in identifying optimal needle 
placement for the subretinal injection of tissue plasminogen 
activator, preventing intraretinal or sub-RPE injection.22 

 S C E N A R I O N O. 3:  P R O L I F E R A T I V E D I A B E T I C R E T I N O P A T H Y 
When operating on patients with proliferative diabetic 

retinopathy (PDR), there is often severely altered tissue 
anatomy that requires delicate manipulation and clear 
delineation of surgical planes. Common sight-threatening 
complications of diabetes in patients with PDR include 
nonclearing vitreous hemorrhage, tractional retinal 
detachments (RDs), combined rhegmatogenous and 
tractional RDs, or vitreomacular traction/ERMs. A review 
of patients who underwent surgery for the sequelae of PDR 
found that surgeons reported that iOCT provided valuable 
information in 50.6% of cases and altered surgical decision 
making in 26% of cases.23 iOCT may be useful, especially in 
eyes with vitreous hemorrhage that could not be assessed 
with OCT preoperatively.23,24 Moreover, in tractional 
RD cases it can be used during membrane peeling and 
assessment of surgical dissection planes. Other reported 
uses include visualization of cannula placement during 
viscodissection and in identifying peripheral or macular 
holes/breaks, guiding choice for tamponade agent.23

Figure 1. The preoperative OCT image shows vitreomacular traction (A), and the iOCT 
confirmed a complete membrane peel without a residual full-thickness retinal defect (B).

Figure 2. When delivering subretinal gene product, iOCT is used to confirm foveal inversion 
with no MH formation. 
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 S C E N A R I O N O. 4: R H E G M A T O G E N O U S R D 
In a post-hoc analysis of eyes undergoing RD repair in the 

DISCOVER study, iOCT was determined to provide valuable 
information to surgeons in 36% of cases.25 Examples of 
helpful feedback included conformation of a posterior vitre-
ous detachment, identification of residual subretinal fluid 
after PFO placement, confirmation of retinal reattachment, 
identification of the need for retinectomy, visualization of 
an occult MH, identification of a preretinal membrane, and 
identification of a retinal cyst (Figure 3).25 The utility of feed-
back gained from iOCT was felt to be higher in complex RD 
repairs than with primary, noncomplex repairs (50% versus 
22%, P < .05).25 More investigation is needed to assess the 
outcomes of RD repair surgery with and without using iOCT.

 S C E N A R I O N O. 5:  U V E I T I S 
In cases where an infiltrative condition such as malignancy, 

amyloidosis, or atypical infection is suspected, a chorioretinal 
biopsy may be warranted to obtain a definitive diagnosis.26 
iOCT can be useful in determining the site to biopsy and 
establishing if there is enough volume of subretinal material 
to allow for a successful biopsy.26 In the DISCOVER study, 
iOCT affected the surgical procedure in five of seven eyes 
undergoing chorioretinal biopsy, mostly in helping to plan 
the biopsy location based on lesion size and site and for 
positioning the soft tip at the biopsy site.27

iOCT has been described as useful during the placement 
or replacement of the fluocinolone acetonide implant 
(Retisert, Bausch + Lomb), particularly for ensuring scleral 
wound integrity and closure at the implant site.27 This can 
be critical when operating on eyes that have undergone mul-
tiple prior procedures, resulting in scleral thinning.27 

 M O R E T O D O 
iOCT can provide real-time feedback during vitreoretinal 

surgery and can assist with surgical decision making. More 
investigation is needed to determine the tool’s ability to 
improve patient outcomes in prospective, randomized 
clinical trials.  n
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Figure 3. iOCT helped to identify an ERM during RD repair, which indicated the need for a 
membrane peel. 
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