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Purpose: To investigate the changes of the vitreomacular interface during a 1-year
follow-up after idiopathic epiretinal membrane (iERM) surgery.
Methods: Six patients affected by fovea-attached iERM were recruited in this pilot study.
Pars plana vitrectomy associated with epiretinal membrane peeling was performed
uneventfully in all cases. In four cases, the inner limiting membrane was removed using
Brilliant blue G. En face high-resolution adaptive optics and cross-sectional spectral
domain optical coherence tomography retinal imaging were performed before and at 1, 3,
6, and 12 months after surgery. The microstructures of vitreomacular interface in highresolution adaptive optics images were correlated to the cross-sectional spectral domain
optical coherence tomography data.
Results: Preoperatively, adaptive optics images showed multiple abnormalities of the
vitreomacular interface, such as macrofolds, microfolds, and hyperreﬂective microstructures. We identiﬁed two subtypes of iERM according to the distribution of
microfolds over the foveal area, which included the radial-type and the grid-type iERM.
After surgery, the morphology of the vitreomacular interface changed compared with the
preoperative state. The number of both macrofolds and microfolds was reduced in all
cases. The hyperreﬂective structures were still resolvable in all cases, however
presenting different shape and morphology than preoperatively. In addition, they
showed marked differences between eyes that had internal limiting membrane removal
and eyes that did not.
Conclusion: Adaptive optics imaging gives new insight into the changes of
vitreomacular interface after iERM surgery. Enhanced multimodal imaging of the
vitreomacular interface and retinal structures can be valuable to monitor treatment
outcome of iERM.
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at high resolution may contribute to a better understanding of iERM pathophysiology and may be an aid
for surgical decisions. Spectral domain optical coherence tomography (SD-OCT) has greatly improved
the visualization of the vitreomacular interface and
has become a key tool for the diagnosis and follow-up
of patients with iERM.4–6 High-resolution imaging
of retinal cross sections is a well-established method
to track progression of epiretinal membrane and monitor treatment outcome.7–9 In addition, en face threedimensional reconstruction of SD-OCT images has
been shown to provide additional information about
the changes of the retinal layers induced by surgery.10
Overall, three-dimensional en face reconstruction has
disclosed a global overview of the abnormalities of

diopathic epiretinal membrane (iERM) is the most
common vitreomacular interface pathology in elderly
population. It occurs in 7% of the general population,
and its prevalence increases at 11% over 70 years.1
Treatment options consist of watchful waiting or vitrectomy surgery relative to loss of visual acuity and
disorganization of the retina. The recurrence rate
within 1 year after surgery is 5% to 10% and reoperation is needed in 3% of cases.1,2 The recurrence rate
requiring operation has been shown to decrease after
internal limiting membrane (ILM) removal.1,3
Enhanced visualization of vitreomacular interface
and retinal architecture may be valuable for monitoring, surgical planning, and evaluation of surgical
outcomes of iERM. The ability to visualize the retina
1
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the inner retina and retinal surface with high quality that
would not be obtained from cross-sectional scans alone.
Adaptive optics ophthalmoscopy is a novel imaging
tool that provides high-resolution images of the retinal
microstructures and has been already shown to be
valuable to investigate eyes with iERM, providing
information either on the photoreceptor layer11,12 or
the vitreomacular interface.13 In this work, we aimed
to evaluate the vitreomacular interface using adaptive
optics retinal imaging over 1 year after vitrectomy for
iERM. The microstructures of vitreomacular interface
in high-resolution adaptive optics images were morphologically correlated to cross-sectional SD-OCT data.

based on a standard 3-port pars plana vitrectomy using
23-gauge instruments that included removal of posterior hyaloids and epiretinal membrane peeling with
intraocular forceps. After removing the iERM, for
patients who underwent ILM peeling, Brilliant Blue G
(Geuder, Heidelberg, Germany) was used to stain the
inner limiting membrane; in all these cases, a rhexis of
3 disk diameters centered on the foveola was performed using end-gripping forceps. In case of visually
signiﬁcant cataract, the lens was removed and an
intraocular lens was implanted during the surgery.

Materials and Methods

Preoperatively and 1, 3, 6, and 12 months after
surgery, each patient received a complete eye examination, including best-corrected visual acuity with
ETDRS score (expressed as logMAR and Snellen
lines), indirect ophthalmoscopy, noncontact ocular
biometry using the IOL Master (Carl Zeiss Meditec
AG, Hennigsdorf, Germany), retinal imaging using
a Spectralis scanning laser ophthalmoscopy (SLO)/
SD-OCT (Heidelberg Engineering GmbH, Heidelberg,
Germany), and an adaptive optics retinal camera (rtx1;
Imagine Eyes, Orsay, France). Central 10° microperimetry (MP1, Nidek Co Ltd, Gamagori, Japan) was performed using a 4-2 threshold strategy with a Goldmann
III stimulus size and 37 stimulus locations. The duration
of the stimulus was 200 milliseconds, and the ﬁxation
target was varied in size according to the patient’s bestcorrected visual acuity. Numeric thresholds in decibels
were exported for statistical analysis.
The SD-OCT images were acquired using the
“follow-up scan protocol” by Spectralis that automatically aligns the scans across follow-up examinations
during acquisition. For each eye, the preoperative
scans were used as reference. The SD-OCT images
were acquired in each eye using a volume scan
15° · 10° in the high-resolution modality (numbers
of B-scans: 13; distance between each scan: 240 mm;
real-time averaging algorithm: 100 frames). The Spectralis software automatically provided 2 contour lines
that were positioned at the ILM and the inner edge of
the retinal pigment epithelium (interdigitation zone) to
measure the 1-mm CRT values. These values included
the maximum CRT, minimum CRT, and mean CRT.
In addition, the proprietary software was used to segment the 1-mm central inner retinal thickness and the
1-mm central outer retinal thickness. The inner retinal
thickness was deﬁned as the distance between the ILM
and the outer edge of the outer plexiform layer; the
outer retinal thickness was deﬁned as the distance
between the outer edge of outer plexiform layer and
the interdigitation zone.

All research procedures described in this work
adhered to the tenets of the Declaration of Helsinki.
The study protocol was approved by the local Ethical
Committee (Azienda Sanitaria Locale Roma A), and
all subjects recruited gave written informed consent
after a full explanation of the procedure.
The inclusion criteria were 1) diagnosis of idiopathic, fovea-attached type, epiretinal membrane according to the SD-OCT classiﬁcation by Hwang et al6
(either Group 1A, 1B, or 1C), 2) metamorphopsia
tested using the Amsler grid chart, 3) 1.0 logMAR
best-corrected visual acuity or better, and 4) 1-mm
central retinal thickness (CRT) .300 mm. The exclusion criteria were 1) secondary epiretinal membrane,
2) pseudohole type epiretinal membrane,6 3) corneal
opacity, 4) astigmatism higher than 3 diopters, 5) previous retinal or glaucoma surgery, and 6) participants
already recruited in previous study.13
Surgical Procedure
The surgery was performed by two skilled vitreoretinal surgeons (G.R. and M.P.). The procedure was
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Six patients (5 males and 1 female; 60.3 ± 10.5
years) with fovea-attached iERM documented using
SD-OCT were recruited in this prospective pilot study
(Table 1). Pars plana vitrectomy–associated epiretinal
membrane peeling was performed uneventfully in all
cases; 4 eyes (Cases 1, 4, 5, and 6) had ILM peeling.
Case 1 had simultaneous phacoemulsiﬁcation and
intraocular lens implantation at the time of epiretinal
membrane peeling. All patients completed the followup protocol, except for Case 6, which was unavailable
at 1 year. No limitation for high-resolution adaptive
optics imaging of the vitreomacular interface was recorded in eyes with intraocular lens.

Study
Case

Results

Adaptive
Optics

Statistical analysis was performed using the SPSS
software (version 17.0; SPSS Inc, Chicago, IL). Twoway analysis of variance for repeated measures was used
to compare preoperative and postoperative data and the
changes among study cases. Differences with a P of
0.05 or less were considered statistically signiﬁcant.

SD-OCT

Statistics

Table 1. Preoperative Characteristics of Study Cases

A ﬂood-illumination adaptive optics retinal camera
was used to acquire images of the vitreomacular
interface.14 Adaptive optics imaging sessions were
conducted after dilating the pupils with 1 drop of 1%
tropicamide. The plane of focus was adjusted to capture images of the vitreomacular interface using the
deformable mirror through the rtx1 software interface.
Digital videos were recorded on several locations covering 8° · 4° around the fovea. For each location,
a video of 40 frames (4° ﬁeld size) was captured by
the retinal camera.
A proprietary program provided by the manufacturer
was used to correct for distortions within frames of the
raw image sequence and to register and frame-average
to produce a ﬁnal image with enhanced signal-to-noise
ratio. The ﬁnal adaptive optics images were automatically stitched together to create a larger montage image
of the vitreomacular interface using i2k Retina Pro
(DualAlign LLC, New York, NY). The montages were
used for registration with images of other imaging
modalities by matching the shape of the vessels.
The nonlinear formula of Drasdo and Fowler and the
Gullstrand schematic model eye parameterized by the
biometry measurements were used to convert each ﬁnal
image from degrees of visual angle to micrometers on
the retina.15,16 Image analysis of the vitreomacular surface was performed using Image J (version 1.45a; NIH,
Bethesda, MD; http://imagej.nih.gov/ij).

ORT,
mm
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Preoperatively, adaptive optics images showed
multiple abnormalities of the vitreomacular interface,
which included microfolds, macrofolds, and hyperreﬂective microstructures. The microfolds were
deﬁned as folds of the vitreomacular interface with
5 mm to 10 mm width and could not be resolved by
SLO or SD-OCT imaging modalities. We identiﬁed
2 subtypes of iERM according to the pattern of microfolds over the fovea, such as the radial-type and the
grid-type iERM (Figure 1). In radial-type iERM, the
microfolds were converging radially toward the fovea,
over which they formed plicae or dumps of the vitreomacular interface; in the grid-type iERM, the microfolds were converging toward the fovea, over which
they formed grating wrinkles. The epiretinal membrane folds wider than 15 mm were deﬁned as macrofolds and were clearly resolved by SLO. Several
hyperreﬂective structures, relative to their surroundings, were identiﬁed in the vitreomacular interface.
These microstructures appeared as spots or, more frequently, as irregular lines shorter than 10 mm that were
running perpendicular to macrofolds. In cross-sectional

SD-OCT images, the hyperreﬂective structures were
associated with different ﬁndings of the inner retinal
layers (Figure 1).
Preoperatively, the mean CRT ranged between 403
mm and 695 mm; Group 1B iERMs had the thickest
inner retinal thickness and Group 1A iERM had the
thickest outer retinal thickness relative to the mean
CRT (Table 1). The preoperative best-corrected visual
acuity ranged between 1.1 and 0.2 logMAR (20/250
and 20/32 Snellen lines, respectively) and the central
10° sensitivity between 15.6 dB and 18.2 dB (see
Table, Supplemental Digital Content 1, http://links.
lww.com/IAE/A350).
At 1 month postoperatively, the morphology of the
vitreomacular interface changed relative to the preoperative state. The number of both macrofolds and
microfolds was reduced in all cases. The hyperreﬂective
structures were seen in all cases; they however
presented different shape and distribution than preoperatively. Over the foveal area, they were mostly
clustered showing a ring-shaped morphology; outside
the fovea, they were mainly distributed along the nerve

Fig. 1. High-resolution en face
adaptive optics and crosssectional SD-OCT imaging of
iERM in three study cases.
Scale bars represent 200 mm. A.
Case 5: the vitreomacular interface shows a number of radial
folds converging toward the
fovea, where they form
a y-shaped fold. The hyperreﬂective structures are spread
nasally from the fovea and perpendicular to the macrofolds;
these features were associated
with disruption of the retinal
nerve ﬁber layer caused by
traction of epiretinal membrane
(arrow). The retinal vessels were
resolved as faint elements below
the wrinkled vitreomacular
interface. This case was identiﬁed as radial-type iERM. B.
Case 1: the vitreomacular interface shows several folds forming a gridlike structure across
the central retina. The vitreomacular
interface
shows
a bumpy appearance. The hyperreﬂective microstructures are
spread all over the vitreomacular
interface and were associated
with the presence of ﬁbrous tissue under the epiretinal membrane (arrow). The retinal
vessels are not resolved clearly.
This case was identiﬁed as gridtype iERM. C. Case 3: the vitreomacular interface shows a moderate number of folds converging toward the fovea, where they cross each other forming
microwrinkles. The hyperreﬂective microstructures are spread randomly over these features and are associated with high hyperreﬂectivity of the retinal
nerve ﬁber layer and ganglion cell layer at corresponding location (arrow). The retinal vessels can be well visualized. This case was identiﬁed as gridtype iERM.
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ﬁber bundles’ septa (Figure 2). The latter distribution
pattern was only found in eyes that had ILM removal.
At 3 months and 6 months, the macrofolds disappeared in all cases, except for Cases 2 and 3 that had no
ILM removal. In both cases, we were able to resolve
radial folds temporal and inferior from the fovea, which
were stable at 12 months postoperatively. The hyperreﬂective structures were still numerous in 3 cases
(Cases 1, 4, and 6), all of which had ILM removal. In
Case 5, several microcysts (30.2 ± 9.3 mm diameter;
range, 13–46 mm) were resolved over the vitreomacular
interface inferior and temporal from the fovea at 6
months. These microstructures were still resolvable at
12 months and were associated with dimples of the
retinal nerve ﬁber layer and the presence of small ﬂuid
abnormalities in the corresponding inner retinal layers
in SD-OCT images (Figure 3). The morphology of vitreomacular interface was stable between 6 months and
12 months of follow-up in all cases (Figure 4).
At 1 month, the mean CRT decreased by 118 mm
(P , 0.05), the mean CRT thinning was .150 mm in
all cases, except for Case 4 (+31 mm; P , 0.001). At 6
months, the mean CRT was signiﬁcantly thinner
than preoperatively (−152 mm; P , 0.05); it remained
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stable at 1 year postoperatively (−156 mm). At the end
of follow-up, the mean CRT and inner retinal thickness decreased more in Cases 2 and 3, which had
no ILM removal, than in other cases (P , 0.001; Table
2). Overall, the outer retinal thickness was relatively
unchanged after surgery (P . 0.05), with no
or minimal thinning, except for Cases 4 and 6 (+19
and +17 mm, respectively; P , 0.001) that showed
mild thickening during follow-up.
The visual outcome, the refractive and microperimetry data collected during follow-up were uploaded as
Supplemental Digital Content 2 (see Table, http://
links.lww.com/IAE/A349).
Discussion
In recent years, high-resolution SD-OCT has greatly
improved the visualization of the vitreomacular interface and has become a key tool for the diagnosis and
follow-up of patients with alterations of the vitreomacular interface. Software improvement recently
permitted en face three-dimensional reconstruction
and visualization of the intraretinal structure in the
same place as the retinal surface. In cases of epiretinal

Fig. 2. En face adaptive optics
and cross-sectional SD-OCT
images of the vitreomacular
interface
1
month
postoperatively. Scale bars represent
200 mm. The hyperreﬂective
microstructures
were
still
numerous after ILM removal;
they greatly decreased in cases
that had no ILM removal. In all
cases, these features showed
different shape and distribution
relative to their preoperative
morphology. A. In Case 6
(radial-type
iERM,
ILM
removed), the hyperreﬂective
microstructures were mainly
distributed along the Müller
septa, without showing any
correlation with abnormal features of SD-OCT retinal images.
B. In Case 1 (grid-type iERM,
ILM removed), they had ringshaped structure and were
spread over the fovea; there
were no speciﬁc abnormalities
of the inner retinal layers in SDOCT images. C. In Case 3 (gridtype iERM, ILM not removed),
the vitreomacular interface
shows faint and sporadic hyperreﬂective dots, while still presenting
macrofolds
and
microfolds inferior to the fovea.
The retinal nerve ﬁber bundles
could be well appreciated superior to the fovea. The SD-OCT images showed distorted proﬁle of the vitreomacular interface and retinal nerve ﬁber
layer.
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Fig. 3. En face adaptive optics
and cross-sectional SD-OCT
imaging of the retina in Case 5
(radial-type
iERM,
ILM
removed) at 12 months after
surgery. Scale bar represents
200 mm. In the adaptive optics
retinal montage, the microcysts
are shown inferior and temporal
from the fovea (arrows). These
structures correlated with dimples of the retinal surface and
retinal nerve ﬁber layer in SDOCT images (arrows) passing
through the fovea (top) and
inferior (middle and bottom)
from the fovea. A small blister
of ﬂuid was found in the inner
retinal layers below the dimples
of the retinal surface (encircled).
There were still some dots and
ring-shaped hyperreﬂective microstructures over the fovea.

membranes, retinal wrinkling can be seen in the en
face image, and the wrinkling of the vitreomacular
interface and thickening of the retinal layers in the
correspondent cross-sectional SD-OCT image can be
observed and easily correlated.
The combination of high-quality SD-OCT and adaptive optics retinal imaging may offer several additional
advantages, including an accurate correlation of tomographic with topographic architecture of the inner and
outer retina, which may open new insights in the
ultrastructural changes induced by surgery.11,13 In addition, the unprecedented ability to visualize the vitreomacular interface may contribute to a better understanding of
iERM and can be an aid for surgical decisions and for
assisting to evaluate the outcome of surgery.13
In this pilot study, the vitreomacular interface was
evaluated using en face adaptive optics retinal imaging
during 1-year follow-up after 23-gauge pars plana
vitrectomy for iERM. The ultrastructure of the vitreomacular interface was correlated to pathologic
changes of the retina through visualization of crosssectional SD-OCT images. Previous studies have
classiﬁed iERM based on their appearance on crosssectional OCT images and have suggested that
epiretinal membranes may exert vertical and tangential
traction on the retina, leading to distortion of retinal

layers and loss of normal fovea contour.6 We focused
our study to analyze the structures of the vitreomacular
interface in fovea-attached type iERM over 1-year
follow-up. Preoperatively, adaptive optics imaging revealed several features of the iERM, such as macrofolds, microfolds, and hyperreﬂective structures. The
macrofolds correlated with retinal wrinkles resolved
by SLO and SD-OCT imaging, whereas the microfolds
could not be detected by conventional instrumentation.
The microfolds and macrofolds consist of wrinkles of
the vitreomacular interface owing to abnormal presence of ﬁbrous components (collagen, reactive glia)
and likely represent two consecutive temporal characteristics of the same phenomenon.13,17 We identiﬁed
two subtypes of iERM in high-resolution adaptive
optics images according to the distribution pattern of
microfolds over the foveal area: a radial-type, showing
radial folds covering the fovea, and a grid-type, showing numerous folds intersecting each other at random
angles over the fovea. In this study, there were no
speciﬁc differences in SD-OCT retinal cross sections
between the two subtypes of iERM over the fovea.
Larger-population study may clarify whether the different distribution of microfolds may lead to different
directional forces on the retina and thus different disorganization of the inner and outer retinal layers.1,18
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Fig. 4. En face adaptive optics
and cross-sectional SD-OCT
imaging of the retina in Cases 2
and 3, which had no ILM
removal, and Case 4 (radial-type
iERM, ILM removed) at 12
months after surgery. Scale bars
represent 200 mm. A and B. In
Cases 2 and 3, the macrofolds
were still resolvable at the vitreomacular interface at the end
of follow-up. These folds correlated with distorted proﬁle of the
inner retina (arrows). Dot or
ring-shaped hyperreﬂective features were visible over the
fovea. C. In Case 4, the hyperreﬂective microstructures run
along the Müller septa, parallel
to the nerve ﬁber bundles.

Morphologic study of iERM based on complementary
information provided by high-resolution en face and
cross-sectional images of the retinal tissue will
enhance the clinical utility of imaging-based technology to screen and monitor disease progression and
efﬁcacy of surgery.
After surgery, the number of macrofolds greatly
decreased in all cases. All the macrofolds disappeared
at 1 month postoperatively, except for Cases 2 and 3,
indicating that they were associated with the ﬁbrous
component of iERM responsible for retinal wrinkling
and folding. Internal limiting membrane removal was
not done in Cases 2 and 3, which however showed the
thickest mean CRT preoperatively. At the end of followup, the mean CRT decreased by 324 mm (−51%) and
267 mm (−38%), respectively; these changes were signiﬁcantly greater than in cases that had ILM removal.
It is still object of controversies whether the
presence of ILM may contribute to increase the
recurrence rate of operation after iERM removal or
not.19 Several laboratory studies20–27 have identiﬁed
different contractile cellular (glial cells, ﬁbroblastlike,
hyalocytes) and extracellular (collagen, actin, ﬁbronectin) elements of the ILM that may effectively contribute to recurrence. However, it cannot be excluded
that remnants of primary epiretinal membrane may

contribute to ﬁbrocellular proliferation at the retinal
surface.28,29 Overall, the formation and recurrence of
epiretinal membrane might be considered as an aberrant wound-healing process with multifactorial origin.
Despite the increasing interest of this issue across
retinal specialists,19 this is the ﬁrst study aiming at
evaluating the microstructural changes of retinal
architecture and vitreomacular interface in eyes that
had ILM removal or not. Prospective studies with
large populations are needed to clarify whether the
persistence of ILM represents the real cause of the
recurrent disorganization of the retina after surgery
for iERM.
The ILM removal, with or without the use of vital
dye, might damage the inner retinal microstructures.
The procedure includes removal of the basement
membrane, Müller cells’ processes, and sometimes neurites and small vessels,1,27 which may lead to microscopic or macroscopic damage to the inner retina.10,30
Previous studies have shown “dissociated optic nerve
ﬁber layer” or “concentric macular dark spots” in eyes
that had ILM removal30–33; in this study, we did not
ﬁnd dark dots along the course of retinal nerve ﬁbers in
the area of ILM peeling in any case. However, these
abnormal features of the vitreomacular interface have
been shown to occur mainly after macular hole surgery
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when the ILM has been peeled.30–33 In Case 5, several
microcysts (13–46 mm diameter) were visualized by
adaptive optics imaging over the vitreomacular interface at 6 months postoperatively. These ﬁndings correlated with dimples of the retinal nerve ﬁber layer and
the presence of abnormal ﬂuid in the corresponding
inner retinal layers in SD-OCT images. This result suggests that alteration of the retinal nerve ﬁber layer in
cross-sectional SD-OCT images is always associated
with (micro- or macro-) damage to inner retinal microstructures. Nevertheless, 10° central sensitivity
improved in all cases after surgery, except for Cases 6
and 3 that showed a slight decrease at 6 months and 12
months, respectively, because of cataract formation.
Overall, the results of retinal function recovery after
surgery for iERM were consistent with previous
work.18
The hyperreﬂective structures have been already
described in eyes with iERM13 but the signiﬁcance of
these structures was unclear. In this work, we provided
the novel information that these hyperreﬂective structures change their shape and morphology after surgery.
Preoperatively, these microstructures were clustered in
dots or short irregular lines over the vitreomacular
interface and were not associated with any pathologic
ﬁndings of the inner retina in SD-OCT images. After
surgery, the hyperreﬂective features were greatly
reduced in all cases, except for Cases 1, 4 and 6, all
of which had ILM removal. In these cases, we recorded the lowest mean CRT thinning over time. All
the hyperreﬂective microstructures were clearly distributed along the Müller septa and were undetectable
by SLO or SD-OCT imaging. Preoperatively, the hyperreﬂective features might correspond to microexudates residing within the Müller septa or degenerated
neurites and/or hyalinized retinal vessels of the inner
retina caused by epiretinal membrane traction or to
new ﬁbrous tissue residing under the epiretinal membrane.1 Postoperatively, these microstructures may be
directly related to the traumatic removal of neurites
and Müller cell processes induced by surgical manipulation of the vitreomacular interface mainly after ILM
removal.
Scoles et al34 have identiﬁed seven categories of
hyperreﬂective microstructures of either the inner retina or the epiretinal interface in adaptive optics–SLO
images acquired from eyes suffering from different
retinal or neurologic diseases. Because these structures
were not disease-speciﬁc, the authors hypothesized
that they might correspond to common mechanisms
of degeneration or repair in pathologic states. We
found high similarities between their epiretinal granular category and the preoperative morphology of hyperreﬂective microstructures in eyes with iERM. After
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surgery, there were no similarities between any of their
seven categories and the hyperreﬂective features
running along the Müller septa. It remains to be investigated whether these microstructures are diseasespeciﬁc or represent common features to other surgical
treatments.
In conclusion, adaptive optics imaging gives new
insight into the changes of vitreomacular interface
after iERM surgery. The combined monitoring of the
vitreomacular interface and retinal structures can be
valuable to understand the relationship between their
pathologic changes and surgical outcome, leading to
better management of patients. In addition, it may
provide novel biomarkers of surgical outcome and
become of interest to better clarify the pathophysiology of iERM.
Key words: adaptive optics, idiopathic epiretinal
membrane, optical coherence tomography, pars plana
vitrectomy.
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