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Purpose: To establish a predictive model of macular hole (MH) closure speed.

Methods: This study was a post hoc analysis of eyes that underwent full-thickness MH
repair in the prospective PIONEER intraoperative optical coherence tomography
(iIOCT) study. The Bioptigen SDOIS system was used for iOCT imaging. All patients
underwent standard small-gauge vitrectomy with internal limiting membrane (ILM)
peeling, gas tamponade, and postoperative facedown positioning. Before vitrectomy
and after ILM peeling, various quantitative OCT measures related to MH were
obtained, including MH geometry alterations and outer retinal features. Trans-gas OCT
was performed on postoperative day 1 to evaluate MH closure. Univariate and
multivariate analyses were conducted to identify predictors of early MH closure (i.e.,
postoperative day 1 [POD 1] closure).

Results: Thirty-two (86%) out of 37 eyes were confirmed for MH closure at POD 1. At 3
months, MH closure was achieved in 35 (95%) eyes. After multivariate logistic
regression analyses, seven covariates were determined as predictors for MH closure.
These seven covariates included age, ellipsoid zone-retinal pigment epithelium
expansion following ILM peel, preincision minimal width, post-ILM peel MH depth,
change in MH volume, change in minimum MH width, and change in MH depth. Using
these seven covariates, the area under the curve was 0.974. Cross-validation analysis
indicated that intraoperative change in MH volume, intraoperative change in minimal
width, and preincision minimal width were the most robust predictors for early MH.

Conclusions: This study suggests that iOCT may be important in predicting MH
closure speed and may be a surrogate for tissue properties/behavior. A future
prospective clinical trial is needed to validate this model.

Translational Relevance: This study provides unique insights into the potential role
of iOCT imaging in predicting retinal tissue behavior during MH repair.

continued debate over whether postoperative posturing

Introduction

Surgical repair and postoperative management for
full-thickness macular hole (MH) has evolved signifi-
cantly since Kelly and Wendel' first described the
benefit of vitrectomy and gas tamponade in 1991. With
the advent of vital dyes and thanks to modifications to
the surgical technique, such as internal limiting
membrane (ILM) peeling, MH has become a treatable
disease with a high anatomical success rate reaching
90% to 95%.” * Despite these improvements, there is

or prolonged gas tamponade is necessary.” '’

Since the immobility arising from prolonged
postoperative facedown positioning negatively im-
pacts a patient’s quality of life and causes occasional
but severe adverse events,'''* there has been an
attempt to alleviate patient discomfort by shortening
the duration of posturing.®'*'"'® Previous studies
suggested that smaller holes may require minimal or
no facedown positioning.*’ Some investigators have
utilized postoperative optical coherence tomography
(OCT) analysis in gas-filled eyes to confirm early
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closure of the MH and to individualize the period of
posturing,”'>"'® they have indicated that around 10%
of MHs may still require facedown positioning.’
Other investigators have focused on utilizing preop-
erative OCT variables or indices to predict anatomical
success.'”?> However, in the absence of a large
prospective trial on facedown positioning, a reliable
method for determining the position requirement is
still lacking, and no consensus has been reached on
actual duration of posturing.”**"'* Accurate methods
for predicting MH closure speed remain unclear.
Therefore, many patients are instructed to maintain
facedown positioning for a longer period than deemed
necessary.

Recently introduced intraoperative OCT (10OCT)
has provided a unique opportunity for visualization
of surgical manipulations and has identified novel
pathologic conditions of various retinal diseases.”® >®
During MH repair, iOCT has demonstrated that
ultrastructural details of MH can be appreciated and
surgically induced dynamic morphologic alterations
of the fovea can be examined and measured intraop-
eratively.”” ! Preliminary studies have suggested that
many of these dynamic intraoperative variables may
play a role in anatomical normalization following
surgical repair.’’ The purpose of the present study
was to develop a predictive model of MH closure
speed with high sensitivity and high specificity,
utilizing a panel of biomarkers based on iOCT.

The PIONEER (Perioperative Ophthalmic Imag-
iNg with Optical CoherEncE TomogRaphy) study is
a single-site, multisurgeon, prospective study investi-
gating the role of iOCT in ophthalmic surgery.” The
study, which included a standardized imaging proto-
col utilizing iOCT imaging obtained at various
surgical milestones, was approved by the Cleveland
Clinic Institutional Review Board and adhered to all
the tenets of the Declaration of Helsinki. The overall
methods of the procedures have been previously
described.” Written informed consent was obtained
from all patients after a full explanation of the study
was given by a study investigator.

Among participants enrolled in the PIONEER
study, patients who had a surgical intervention for
full-thickness MH were identified. Of those, eyes that
underwent ILM peeling were included in this analysis.
Intraoperative imaging for this portion of the
PIONEER study was performed using a Bioptigen
SDOIS system (Bioptigen, Inc., Research Triangle

Park, NC); a noncontact wide-angle viewing system
or magnified contact lens was utilized for fundus
observation and iOCT visualization. Exclusion crite-
ria included lack of trans-gas OCT image on the first
postoperative day (POD 1) and insufficient iOCT
quality for quantitative analysis.

Surgical Procedure

All patients with MH underwent standard three-
port 23-gauge or 25-gauge pars plana vitrectomy
performed by one of the four retina specialists. For
phakic eyes, phacoemulsification and simultaneous
intraocular lens (IOL) implantation were performed.
After completion of the core vitrectomy, the posterior
hyaloid was carefully elevated using the vitreous
cutter for patients without posterior vitreous detach-
ment. Dilute indocyanine green was used to aid in
visualization of the ILM. In every case, the ILM was
peeled in a circumferential pattern from around the
edge of the MH. An initial flap of ILM was created
based on surgeon’s preference, either by direct
engagement with vitreoretinal forceps or with a
diamond-dusted membrane scraper. The remaining
membrane peel was completed with vitreoretinal
forceps. After an air—fluid exchange, perfluoropro-
pane gas or sulfur hexafluoride gas was used as
tamponade agents. Selection of gas was based on
surgeon’s preference. Patients were instructed to
maintain facedown positioning for 1 week postoper-
atively.

Intraoperative OCT Image Protocol and
Analysis

The Bioptigen SDOIS system attached to the surgical
microscope was used intraoperatively, as previously
described.”" Imaging was analyzed at two surgical
time points: immediately before initiation of pars plana
vitrectomy (preincision scan) and after ILM peeling
(postpeel scan). A consistent image acquisition protocol
was used, including 10 X 10-mm volume scan at 0° and
90°, 10 X 5-mm volume scans with oversampling for
averaging, and 10-mm radial volume scans. Each scan
consisted of 100 B-scans distributed across the area with
1000 A-scans per B-scan.

Data obtained from iOCT were exported for
computer-aided analysis. OCT scans were initially
examined for image quality, and eyes with insufficient
image quality for assessment of MH boundaries were
excluded from the study as previously described.’’-
At each surgical time point (i.e., prior to ILM peel
and following ILM peel), MH boundary segmenta-
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Table 1. Patient Baseline Clinical Characteristics
Number of eyes (patients) 37 (37)
Age, years, mean = SD 66.0 = 8.0
Sex, n (%)

Male 13 (35%)

Female 24 (65%)
Preoperative BCVA

LogMAR, mean = SD 091 = 046

Snellen equivalent, mean 20/164
Preincision minimal width of MH, n (%)

<250 um 14 (38%)

>250 um but <400 pum 12 (32%)

>400 pm 11 (30%)
Lens status

Phakic, n (%) 30 (81%)

Pseudophakic, n (%) 7 (19%)
Combined cataract surgery, n (%) 30 (81%)

BCVA, best corrected visual acuity; logMAR, logarithm of
the minimum angle of resolution; SD, standard deviation.

tion was performed with volumetric (e.g., 3-D)
reconstruction. This segmentation allowed for multi-
ple measurements to be completed, including MH
volume, height, minimal width, and depth. In
addition, manual measurements of the ellipsoid zone
(EZ)-retinal pigment epithelium (RPE) height were
performed, as previously described.”’

Clinical OCT Imaging Outside the Operating
Room

OCT images were obtained (Cirrus HD-OCT,
model 5000; Carl Zeiss Meditec, Dublin, CA) using
the 512 X 128 scan pattern and high-definition five-
line raster pattern at each time point. Patients were
scanned preoperatively, at 1 day, 2 weeks, 1 month,
and 3 months postoperatively. Scans from preopera-
tive and postoperative time points were analyzed for
the existence of MH and concurrent macular diseases.
Visual acuity was measured at the preoperative
examination and all postoperative time points.
Significant visual improvement (or decline) was
defined as an increase (or decrease) by two or more
lines on a Snellen chart. Snellen visual acuity was
converted to the logarithm of the minimum angle of
resolution (logMAR) scale for analysis.

Statistical Analyses

For each patient, 19 perioperative clinical vari-
ables, including MH status on POD 1, sex, lens status,

age, preincision EZ-RPE height, post-ILM peel EZ-
RPE height, post-ILM peel EZ-RPE expansion,
preincision volume, preincision height, preincision
minimal width, preincision depth, post-ILM peel
volume, post-ILM peel height, post-ILM peel mini-
mal width, post-ILM peel depth, change in volume,
change in height, change in minimal width, and
change in depth were collected (Figs. 1, 2). Results are
expressed as a mean * standard deviation. Data
analyses were performed using software (R software
version 3.2.3; Software Foundation’s GNU project, in
the public domain, https://www.r-project.org/). Uni-
variate analysis was used to evaluate whether clinical
variables were associated with the MH closure status.
Fisher’s exact test was used for two categorical
clinical variables (sex and lens status), and two-
sample ¢-test was performed for continuous clinical
variables. Subsequently, multivariate logistic regres-
sion analysis was used to determine statistically
significant predictors for MH closure.

Clinical Demographics and Characteristics

The baseline clinical demographics and character-
istics of the patients are summarized in Table 1.
Overall, 62 eyes were identified that underwent
surgical repair for MH. Ten eyes were excluded due
to lack of trans-gas OCT image, and 15 eyes were
excluded for lack of sufficient iOCT data. Hence, 37
eyes from 37 patients were included in the analysis.
The mean age of patients was 66.0 = 8.0 years (range,
50— 80). The mean preoperative visual acuity was 20/
164, range 20/30 to 20/2000 (e.g., logMAR visual
acuity 0.91 = 0.46). Seven eyes were pseudophakic
preoperatively; the remaining 30 eyes received phaco-
emulsification and IOL implantation at the time of
the MH surgery. Preoperative MH minimum width
was as follows: 14 (38%) eyes were <250 pum, 12 (32%)
eyes were >250 um but <400 um, and 11 (30%) eyes
were >400 um.

On POD 1, MH closure was confirmed in 32 (86%)
eyes; MH closure rate based on preincision minimal
width was 100% (14/14) in eyes with <250 pum, 75%
(9/12) in eyes with >250 um but <400 um, and 82%
(9/11) in eyes with >400 um. At a 3-month visit, MH
closure was achieved in 35 (95%) eyes; MH closure
rate based on preincision minimal width was 100%
(14/14) in eyes with <250 pm, 92% (11/12) in eyes
with >250 um but <400 pm, and 91% (10/11) in eyes
with >400 um. The reopening of a MH was observed
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Figure 1.

A representative case example of MH demonstrating alterations in retinal microstructure on intraoperative OCT before and

after ILM peeling. (A, B) In B-scan prior to ILM peeling, highly reflective lines in the outer retina, including EZ, are observed (A). In the
magnified view, the distance between EZ to RPE appears within the normal range (yellow double-sided arrow) (B). (C, D) After ILM peeling,
a slight increase in the MH depth, and diffuse expansion of EZ to RPE height (yellow double-sided arrow) indicative of shallow retinal

detachment are observed (D).

in one (3%) eye at 3 months postoperatively. Mean
postoperative visual acuity was 20/58, range 20/20 to
20/2000 (logMAR visual acuity 0.46 = 0.46). Twenty-
nine (78%) eyes had a significant increase in visual
acuity, while one (3%) eye with a persistent MH had a
decrease in visual acuity.

The summary statistics are listed in Table 2. After
univariate analysis, seven variables showed potential
significant difference (P < 0.20) between patients with
persistent MH and patients with closed MH on POD
1: age, post-ILM peel EZ-RPE expansion, preincision
minimal width, post-ILM peel depth, change in
volume, change in minimum width, and change in
depth. Next, these selected seven variables were used
to fit a multivariate logistic regression. Table 3 shows
the parameter estimation for such a multivariate

logistic regression. The final prediction model is:

Probability of POD 1 MH closure (%)

n

— % %100%
1+ e

where:

n=48.72 — 0.634 X Age
+1.146 X 10~* X post-ILM peel EZ-RPE expansion
— 2.838 X 1072 X Preincison minimal width
+8.753 X 1073 X post-ILM peel depth
— 7.009 X 10*> X Change in volume
+9.499 X 1072 X Change in minimum width
+2.512 X 1072 X Change in depth.

Using the selected seven variables, the area under
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Figure 2. Three-dimensional visualization of MH and feasibility of
measurement of MH parameters utilizing the MH segmentation
platform, including linear dimensions, areas, and volume.

translational vision science & technology

the curve (AUC) is 0.974, suggesting that the model
demonstrated an excellent fit to the data. One concern
was that the small sample size (37 eyes) may lead to
the overfitting issue. To address this issue, we further
performed the cross-validation analysis. Specifically,
among all 32 patients with closed MH on POD 1, we
randomly selected 22 patients into the training set and
put the remaining 10 patients into the testing set. In
addition, among all five patients with persistent MH
on POD 1, we randomly selected three patients into
the training set and put the remaining two patients
into the testing set. Next, we fitted a multivariate
logistic regression with seven variables using the
training set, which consisted of 25 patients, and then
tested its prediction performance in the testing set,
which consisted of 12 patients. We repeated such
cross-validation analysis 10 times. Across 10 cross-
validation analyses, the AUC achieved a mean 0.82
and standard deviance 0.08, indicating that the
multivariate logistic regression does not suffer from
the overfitting problem. We further evaluated the
parameter estimates in each of 10 cross-validation
analysis and found that three variables, including
preincision minimal width, change in volume, and
change in minimum width, show consistent estimated
direction among all 10 cross-validation analyses
(Table 4). Therefore, these three variables are highly
robust predictors for the MH closure status. The
relationship between preincision minimal width,
change in volume, and change in minimal width are
shown in scatter plot (Fig. 3). The regression line in
both scatter plots had a small negative slope,
suggesting a weak negative association. After ILM
peeling, minimal width showed a tendency to increase
in small MHs. Conversely, minimal width showed a
tendency to decrease in large MHs.

Discussion

In this report, we describe, we believe for the first
time, a prediction model for MH closure speed based
on a panel of iIOCT variables. By the identification of
preoperative patient characteristics and the quantifi-
cation analysis of multiple perioperative OCT vari-
ables, we were able to discriminate patients with early
anatomical outcomes from patients without early
closure on POD 1. In our prediction model for MH
closure utilizing seven covariates, the area under
receiver operator characteristic curve was 0.974, with
high sensitivity and high specificity. It is interesting
that five out of seven covariates identified as
independent predictors for successful MH closure
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Table 2. Parameter Analysis Summary
Association With

POD 1 MH Closure,
Variables Type Summary P-Value
POD 1 MH status Categorical Closed MH: 32, persistent MH: 5 Primary outcome
Sex Categorical Male: 13, Female: 24 0.638°
Lens status Categorical  Phakic: 30, Pseudophakic: 7 0.560°
Age, y Continuous 66.0 = 8.0 (50, 80) 0.077*°
Preincision EZ-RPE height, um Continuous 45.3 = 7.1 (32.0, 66.8) 0.633°
Post-ILM peel EZ-RPE height, um  Continuous 53.7 = 8.7 (38.4, 78.5) 0.253°
Post-ILM peel EZ-RPE expansion Continuous 6085 =+ 4805 (1155, 30320) 0.108*P
Preincision volume, mm? Continuous 0.126 = 0.161 (0.008, 0.902) 0.557°
Preincision height, pm Continuous 471 = 118 (204, 773) 0.888°
Preincision minimal width, pm Continuous 340 * 234 (15, 960) 0.124*°
Preincision depth, um Continuous 851 = 639 (231, 4206) 0.721°
Post-ILM peel volume, mm? Continuous 0.100 = 0.117 (0.005, 0.608) 0.344°
Post-ILM peel height, um Continuous 465 * 113 (158, 737) 0.366°
Post-ILM peel minimal width, um  Continuous 336 *= 193 (70, 790) 0.261°
Post-ILM peel depth, um Continuous 697 * 305 (266, 1431) 0.102*P
Change in volume, mm? Continuous  —0.0258 £ 0.0537 (—0.2944, —0.0280) 0.194*°
Change in height, um Continuous —6.2 = 51.8 (—179, 90) 0.401°
Change in minimum width, um Continuous —3.9 = 124.4 (—315, 370) 0.036*°
Change in depth, um Continuous —154 *= 485 (—2785, 405) 0.170*°

Results of continuous variables are expressed as mean = SD (range from minimum to maximum). *P-value < 0.20.

2 Fisher's exact test.
b Two-sample t-test.

were 1OCT variables that cannot be acquired preop-
eratively. Many of these variables relate to a “change”
in tissue measurements following ILM peeling. This
suggests that the change in the tissue may represent a
surrogate for tissue elasticity and deformability that
may be important variables for how easily the retina
reapproximates. In addition, the outer retinal param-
eters may represent a surrogate for outer retinal/RPE
adherence or retinal mobility to allow for more rapid
closure. The three most robust predictors were all

10CT variables, although the preincisional minimum
width correlates strongly to preoperative minimum
width and might be able to be used instead. The
presented data demonstrate that utilizing a panel of
1OCT variables may be a promising approach for the
individualized care with respect to determining the
duration of facedown positioning.

Ever since OCT became available in clinical
practice, there have been numerous attempts to utilize
the preoperative OCT parameters to predict the

Table 3. Parameter Estimation for Multivariate Logistic Regression

Variables Coefficients Estimate Standard Error z-Static P-Value
(intercept) 4872 X 10 6.534 X 10 0.746 0.456

Age —6.340 X 10" 9.490 X 107" —0.668 0.504

Post-ILM peel EZ-RPE expansion 1.146 X 10°* 4698 X 1074 0.244 0.807

Preincision minimal width —2.838 X 1072 4405 X 102 —0.644 0.519

Post-ILM peel depth 8.753 X 103 2.645 X 1072 0.331 0.741

Change in volume —7.009 X 107 9.511 X 10? —0.737 0.461

Change in minimum width 9.499 X 102 1.192 X 107" 0.797 0.426

Change in depth 2512 X 1072 3433 X 1072 0.732 0.464
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Table 4. Parameter Estimation for Multivariate Logistic Regression With Seven Variables, for 10 Cross-

Validations
Post-ILM Preincision Post-ILM Change Change in Change
Cross- Peel EZ-RPE Minimal Peel in Minimum in
Validation Age Expansion Width Depth Volume Width Depth
1 —8.33 —0.0021 —0.28 —0.02 —10891 1.69 0.57
2 —-2.19 0.0063 —0.07 —0.29 —5667 1.44 0.24
3 —4.15 —0.0054 -0.17 0.03 —4109 1.23 0.24
4 —2.15 0.0063 —0.08 -0.29 —5690 1.43 0.24
5 —13.46 0.0081 -0.71 0.26 —7035 0.70 0.10
6 —2.58 0.0086 —0.15 —0.06 —1396 0.29 0.06
7 3.70 —0.0001 —0.66 0.28 —6825 0.06 0.23
8 —-0.57 0.0001 —0.03 0.01 —625 0.08 0.02
9 —10.72 0.0131 —0.69 0.29 —3175 0.46 —0.34
10 —5.99 —0.0105 —0.25 0.18 —4712 1.26 0.29

Variables with consistent direction are in bold font.

successful anatomical outcome of MHs. Ip et al.”’
performed preoperative OCT analysis on 40 eyes with
MH and reported that smaller MHs (<400 um) were
related to higher hole closure rates. Ullrich et al.”
also studied 94 patients with MH and reported that
both minimum hole diameter and basal hole diameter
were negatively correlated with postsurgical closure.
Similarly, in another cohort study of 50 eyes, logistic
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regression analysis demonstrated that the preopera-
tive basal hole diameter, MH inner opening, and
minimum inner diameter were associated with ana-
tomical success.'” Consistent with those previous
studies, we also found that preincision minimal width
of MH was a robust predictor. However, we did not
find any other predictor associated with preincision
OCT variables. It may be reasonable to assume that,
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because the morphology of MHs and ultrastructure of
retinal layers change after ILM peeling,”’***> pre-
incision OCT variables (except minimal inner diam-
eter) may have less impact on MH closure compared
with i1OCT variables that can be acquired after ILM
peeling given the new information provided by how
the tissue responded to the ILM peel.

Other investigators have described a different
method to predict MH closure, which was based on
postoperative daily OCT examination in gas-filled
eyes.”!>"'% Specifically, patients were allowed to end
facedown positioning if the hole was confirmed to be
closed on OCT. In this method, the posterior retina
was depicted in 80% to 100% of eyes and was able to
make moderate to high prediction of persistent MH
closure.”'>"'® One limitation of this protocol is that
OCT image cannot be obtained in cases with extensive
postvitrectomy debris on the cornea/IOL,”'® if the
gas bubble is not large enough to cover the posterior
pole, and is quite difficult if the patient is phakic.'’
Also, locating the macula correctly can be difficult for
some cases when a foveal depression hardly exists
immediately after the surgery.'’ In this report, over
15% of eyes were not able to be successfully imaged
with trans-gas OCT on POD 1. This highlights some
of the challenges for relying solely on a POD 1 trans-
gas OCT assessment.

Our prediction model, which depends on multiple
10CT covariates, has several advantages over previ-
ous models. Unlike trans-gas OCT analysis, iOCT
images can be captured in high probability of imaging
success. Also, iIOCT may be less subjected to OCT
signal attenuation due to cataract, since phacovitrec-
tomy is often performed at the time of the MH repair.
Additionally, our prediction model included a change
in MH volume, which may be more reliable compared
with previously reported models utilizing MH diam-
eter. Given that MHs are not always symmetrical,
MH volume with three-dimensional information may
reflect better characteristics of MHs compared with
MH diameter, which consists only of a single cross-
sectional image of a two-dimensional B-scan.™

Previously, our group and others have described
intraoperative microstructural alterations of MH
after surgical manipulations.”’**>%*> We recently
demonstrated that the change in MH volume and
change in minimal width were correlated with
postoperative anatomical normalization after univar-
1ate analysis,”’30 and these correlations were main-
tained in the current study. Our results showed that
change in MH volume was negatively correlated with
MH closure, indicating that MH volume reduction

was greater in patients with closed MH. After
intentional posterior vitreous separation and ILM
peeling, both antero-posterior and tangential traction
is released; thus, it is clinically logical to assume that
MH volume reduction may be associated with
successful anatomical outcome. Surprisingly, change
in minimal width was positively correlated with MH
closure, meaning that minimal width reduction was
greater in eyes with persistent MH. This somewhat
counterintuitive finding may be explained by the fact
that the study comprised various sizes of MH, where
small MHs (especially <200 pum) were likely to
increase in minimum width due to surgical trauma
of ILM peeling, whereas large MHs (>600 um) were
likely to decrease in minimum width due to release of
tangential traction (Fig. 3B). None of the five eyes
with persistent MH had increase in minimal width,
whereas 50% (16/32) of eyes with closed MH had
increase in minimal width.

We are aware of several limitations to this study.
First, our study is limited by small sample size.
Second, we did not conduct analysis on postoperative
visual acuity because the anatomical outcome is the
determining factor of visual improvement, thus we
sought prediction of MH closure as being more
important. We also did not conduct analysis on the
staging of the MH, which may have provided
additional information regarding posterior vitreous
detachment, because these data were not reliably
available. Moreover, the variation in ILM peeling
technique between surgeons, which may affect the
anatomical outcome of the MH, is not accounted for
in our predictive model. Furthermore, we did not
include MH patients with high levels of myopia due to
imaging challenges in these patients.

In future studies, development of a fully automat-
ed calculation software/algorithm for OCT measure-
ment MH geometry is warranted. Surgeons then may
be able to predict the likelihood of rapid MH closure,
which may also be useful in deciding whether the
extent of ILM peeling is sufficient. Based on our
findings, facedown position strategy may be individ-
ualized, where patients with high probability of MH
closure may be alleviated or exempted from posturing
without confirmation of macula status on trans-gas
OCT. Our study confirms the feasibility of iOCT
imaging during MH surgery and provides significant
evidence that hole closure in the early postoperative
period may be highly predicted utilizing multiple
iOCT covariates. A future randomized comparative
trial is necessary to validate this model and demon-
strate its effectiveness compared to standard of care.
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Our team was recently awarded an NIH clinical trial
planning grant to develop the protocol for this future
randomized trial. In conclusion, this predictive model
for hole closure speed based on iOCT variables
provides an exciting opportunity for image-based
decision-making in postoperative care with future
validation and may provide unique insights into the
role that iIOCT measurements may play as surrogates
for tissue elasticity and mobility.
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