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Abstract
Purpose: To study the anatomical and surgical prognostic factors related to developing postoperative intraretinal cystoid spaces (ICS) six months
after 25-gauge pars plana vitrectomy (PPV) for vitreomacular traction (VMT).
Methods: The study is a retrospective case series of patients presenting with VMT treated primarily with PPV. All patients underwent 25-gauge
PPV by the same retina surgeon. Intra-operative parameters were all recorded. Postoperative visual acuity (VA), foveal thickness, and ICS were
collected over six months of follow-up. ICS were defined as hyporeflective cysts divided by hyperreflective septa on optical coherence to-
mography (OCT). Patients with ICS persistence 3 months postoperatively received topical treatment extension. The primary outcome measure
was odds of preoperative ICS in patients with postoperative ICS compared to controls. Secondary outcome measures were odds of presence of an
attached hyaloid to the optic disc, presence of pseudophakia, the use of intra-operative air, and the use of more than one intra-operative
indocyanine green (ICG) injections in patients with postoperative ICS compared to controls.
Results: Two hundred and eighty treatment-naïve patients with preoperative diagnosis of epiretinal membrane (ERM) were reviewed. Thirty
patients with VMT, confirmed both preoperatively on OCT and intra-operatively, were included. Postoperatively, 40% (n ¼ 12) presented with
ICS at 6 months. Among these, 83% (n ¼ 10) had ICS prior to PPV. Patients presenting with preoperative ICS were significantly more at risk of
having persistent ICS postoperatively (P < 0.05). The following factors did not statistically affect ICS occurrence: optic disc hyaloid attachment
status, phakia/pseudophakia, intra-operative air vs. sulfur hexafluoride (SF6), and the number of intra-operative ICG injections.
Conclusions: Our data demonstrate a predictive relationship between the occurrence/persistence of ICS post-PPV for VMT and the initial foveal
status. Specifically, having preoperative ICS is a major risk factor for its persistence postoperatively. Our data highlight the pathophysiological
importance of the vitreous phase and its effect on visual prognosis.
Copyright © 2019, Iranian Society of Ophthalmology. Production and hosting by Elsevier B.V. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

The vitreous plays a crucial role in visual function. Age-
related physiological changes in the vitreous gel start with
liquefaction and lead to progressive destruction of the
collagen-hyaluronic acid network.1 The latter will then focally
weaken the vitreomacular adhesions and imbalance the overall
integrity of vitreomacular interface. The presence of persistent
tractional adhesions can lead to idiopathic vitreomacular
traction (VMT) syndrome which may be associated with
anatomic layer distortion in the fovea, foveal detachment, and/
or intraretinal cystoid spaces (ICS).2

VMT predominately affects female patients in their 6th
decade of life.3 VMT has an estimated prevalence of 22.5
cases per 100,000 and an incidence of 0.6/100,000 persons-
year.4 Patients with persistent VMT often complain of symp-
tomatic visual disturbances such as blurred and distorted
vision; decreased visual acuity (VA) and metamorphopsia are
often seen on exam.3 Spontaneous resolution of VMT occurs
in 11e53% of cases.5,6 The remaining majority of symptom-
atic patients can be treated with pars plana vitrectomy (PPV)7

primarily or as a secondary intervention if other techniques
such as intravitreal ocriplasmin or pneumatic vitreolysis fail.
Currently, PPV is considered the most cost-effective option in
treating VMT.8 Depending on the extent of VMT and other
associated factors including epiretinal membrane (ERM) and
macular holes, PPV can be offered to a specific subset of
patients.9 In one report, 64.3e87.5% of patients who under-
went PPV for VMT had their postoperative VA improve
by > 1 line, and about 33% were found to have >2 lines of
improvement.4,10

PPV-related complications are well known and include
cataract formation as well as macular edema (ME). The
occurrence of postoperative ME ranges between 1% and
12.8% of cases.9,11 Even though ME is not an uncommon
postoperative occurrence after any intraocular surgery, the
exact inflammatory pathophysiology is still unknown.12 Two
mechanisms have been proposed. The first is related to an
iatrogenic weakening of retinal scaffolding due to damage to
Müller cells following internal-limiting membrane
peeling.12,13 This is then suspected to lead to formation of ICS
mainly in the Henle fibers and inner nuclear layers.12 Inter-
estingly, the absence of vascular leakage during fluorescein
angiography of eyes with ICS confirms an intact blood-retinal
barrier and reinforces the structural retinal pathophysiology.12

The second cause of inflammatory ME is related to disruption
of blood-retinal barrier and subsequent leakage during fluo-
rescein angiography.

In one study, the anatomic incidence of ICS was 47% at 1
month postoperatively when evaluation was conducted with
OCT.11 There is no doubt that ICS can reduce vision following
intraocular surgery. In fact, ICS can exert compressive forces
on key retinal structures including photoreceptors and their
ellipsoid zone, resulting in functional visual abnormalities and
a lack of VA improvement postoperatively.11,12

Currently, limited data exists on the incidence as well as the
prognostic anatomical and surgical factors of postoperative
ICS in patients presenting with VMT and who have been
primarily treated with PPV.

Methods

A retrospective review of the medical records of 280 treat-
ment-naïve patients with preoperative diagnosis of ERM was
initially done in order to identify patients with VMT as the
surgical billing codes for VMT and ERM are the same in the
province of Quebec, Canada. The study included all surgical
cases of idiopathic ERM that consecutively underwent PPV
with a 25-gauge system by the same surgeon (M.A.K), at the
Jewish General Hospital, Montreal, Quebec, Canada. All
operated patients had their internal limiting membrane (ILM)
peeled. The peeling was confined to a 1.5e2.5 disc diameter
area within the vascular arcades. The following pathologies
associated with cystoid ME were excluded from the study:
diabetic retinopathy, retinal vein occlusion, and uveitis (infec-
tious, inflammatory and postoperative). The local research
department confirmed thewaiver of the ethical approval because
there was no risk of deviation from the usual standard of care
given the retrospective nature of the study. Direct written patient
consent was not obtained for data collection and analysis, and as
such, no identifying information has been included. Thirty pa-
tients were included in this study on the basis of the presence of
VMT confirmed preoperatively by optical coherence tomogra-
phy (OCT) and intra-operatively by direct visualization. De-
mographic data was abstracted including age and sex.
Preoperative best corrected visual acuity (BCVA) in logMAR,
phakic status, central subfield thickness as an indicator of central
foveal thickness (CFT), horizontal vitreomacular adhesion
(HVMA) diameter, and the presence of ICS on OCT were all
recorded. ICS were defined using OCT as hyporeflective dark
spaces divided or not by hyperreflective septa. Fig. 1 illustrates
ICS in two of our patients pre and postoperatively. The HVMA
diameter was measured using an electronic caliper within the
spectral domain optical coherence tomography (SD-OCT)
software. The diameter was defined by the maximum horizontal
length of the vitreous attachment to the fovea, using the method
described in another study.14

All intra-operative parameters were recorded including: the
status of the hyaloid attachment to the optic disc, the type of
tamponade used [air vs. sulfur hexafluoride (SF6)], and the
number of indocyanine green (ICG) injections. Post-
operatively, BCVA, CFT, and the presence of ICS (assessed by
OCT) were recorded over a six-month followed period.

Patients were evaluated on postoperative day one, week
one, month one, month three, and six months. All patients
included in this study had a minimum follow-up period of six
months. All patients received the same treatment post-
operatively consisting of moxifloxacin QID for one week,
diclofenac QID, and prednisolone acetate 1% on a tapering
schedule over six weeks. Those with persistent ICS 3 months
postoperatively received additional topical treatment extension
of diclofenac or were switched to nepafenac 0.1% and pred-
nisolone acetate 1% at a frequency equal to their use of
nonsteroidal anti-inflammatory drugs (NSAIDs).



Fig. 1. Pre and postoperative foveal optical coherence tomographies (OCTs) of two selected patients. A-B. OS Pre and postoperative foveal OCT of a 68-year-old

woman showing vitreomacular traction (VMT) with intraretinal cystoid spaces (ICS) mainly in outer plexiform layer (OPL) extending to the retinal pigment

epithelium (RPE) layer (A) and resolution of ICS once the VMTwas released postoperatively (B). Her visual acuity (VA) improved from 20/60 to 20/25 at the 6th

month follow-up. C-D. OD Pre and postoperative foveal OCT of a 65-year-old woman showing VMT (C) and postoperative ICS in the OPL layer (D). His VA

improved from 20/40 to 20/30 at the 6th month follow-up.
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Surgical technique
All procedures were performed under retrobulbar anes-
thesia block of 2% lidocaine without epinephrine. In all sur-
geries, a wide-angle viewing system was used in combination
with the Alcon Constellation system (Alcon Laboratories, Inc.,
Fort Worth, TX) using the ULTRAVIT 25-Gþ vitreous cutter
(Alcon). The surgical approach consisted of conjunctival
displacement with insertion of a transconjunctival cannula
using a beveled trocar in the inferotemporal, superotemporal,
and superonasal quadrants. A 25-gauge infusion cannula was
placed through the inferotemporal sclerotomy site. A sutured
contact lens was used for visualization of the fundus. After
assessment of the optic disc hyaloid attachment status, anterior
and central vitrectomy was done followed by induction of a
posterior vitreous detachment (where applicable). Peripheral
vitreous shaving was performed with scleral indentation. ICG
was used to enhance the ILM visualization and peel. SF6 gas,
at a concentration of 20%, was only used for suspected foveal
microhole or intra-operative peripheral retinal tear. In these
cases, dilute gas was injected with a 30-gauge venting needle
to adequately pressurize the eye. At the end of the procedure,
the cannulas were removed, and the sclerotomies were
assessed for leakage. When needed, 7.0 Vicryl was used to
secure the sclerotomies.
Statistical methods
Descriptive statistics were summarized by presenting the
number and percentage for categorical variables, the
average ± standard deviation (SD) for continuous variables
with normal distribution and median and interquartile range
(IQR) for variables without normal distribution. The data
analysis was performed at the 6th month follow-up time point.
The association between postoperative ICS groups and other
categorical factors was carried out by using the Fisher's exact
test. Mann-Whitney U test was used to assess possible asso-
ciation between continuous variables. The binary logistic
regression analysis was used to predict the odds of presence of
postoperative ICS with different prognostic factors. The cor-
relation between CFT change and baseline CFT was assessed
by using scatter plots and Spearman's rank correlation coeffi-
cient. The results were presented by the odds ratio (OR) and
95% confidence interval (CI). P-value less than 0.05 was used
to indicate statistical significance. All statistical analyses were
performed using the Statistical Package for Social Sciences
(SPSS, version 22).

Results

Two-hundred eighty treatment-naïve patients with preop-
erative diagnosis of ERM underwent PPV with a 25-gauge
system. Thirty patients had OCT-confirmed VMT preopera-
tively and intra-operatively by direct visualization with contact
lens and wide-angle viewing systems.
Descriptive statistics
The descriptive analysis of the whole population is shown
in Table 1. Postoperatively, 40% (n ¼ 12) of patients presented
with ICS at 6 months (PO-ICS) compared to 60% (n ¼ 18)
with no postoperative ICS at 6 months (NO-PO-ICS). For the



Table 1

Descriptive data of the studied cohort.

Total N ¼ 30

Group No PO-ICS 18 (60.0)

PO-ICS 12 (40.0)

Gender Male 11 (36.7)

Female 19 (63.3)

Preoperative VA [logMAR] Mean (±SD) 0.51 ± 0.24

Preoperative HVMA diameter [mm] Median (IQR) 422.5 (744.5)

Preoperative CFT [mm] Mean (±SD) 478.37 ± 189.47

Postoperative VA change [logMAR] Mean (±SD) 0.01 ± 0.14

Postoperative DCFT [mm] at 6 months Mean (±SD) �241.57 ± 237.00

Phakic status Pseudophakia 13 (43.3)

Phakia 17 (56.7)

Hyaloid status OFF (detached) 4 (13.3)

ON (attached) 26 (86.7)

Preoperative ICS Absence 14 (46.7)

Presence 16 (53.3)

Tamponade Air 18 (60.0)

SF6 12 (40.0)

# ICG injections 1 28 (93.3)

2 2 (6.7)

No PO-ICS: No postoperative intraretinal cystoid spaces; PO-ICS: Post-

operative intraretinal cystoid spaces; VA: Visual acuity; HVMA: Horizontal

vitreomacular adhesion; CFT: Central foveal thickness; ICS: Intraretinal cys-

toid spaces; ICG: Indocyanine green; SD: Standard deviation; IQR: Inter-

quartile range; SF6: Sulfur hexafluoride.
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purpose of statistical analysis, the patients were divided into
the PO-ICS and NO-PO-ICS groups (Table 2.). The average
age was 65 ± 5 years old in the PO-ICS group and 63 ± 5
years old in the NO-PO-ICS group. 75% (n ¼ 9) of patients in
the PO-ICS group were female compared to 55.6% (n ¼ 10) in
the NO-PO-ICS group. The relationship between age, sex, and
the occurrence of postoperative ICS was not statistically
Table 2

Subgroup characteristics and comparison of selected preoperative and intra-operat

and no postoperative intraretinal cystoid spaces (NO-PO-ICS) groups.

Group

PO-ICS N

Subgroup characteristics

Sex Male 3 (25.0%)

Female 9 (75.0%)

Preoperative VA [logMAR] Mean (±SD) 0.47 ± 0.2

Preoperative HVMA diameter [mm] Median (IQR) 443.5 (45

Preoperative CFT [mm] Mean (±SD) 521.42 ±
Postoperative VA change [logMAR] Mean (±SD) 0.09 ± 0.0

Postoperative DCFT [mm] at 6 months Mean (±SD) �304.08 ±
Preoperative and intra-operative parameters

Phakic status Phakia 6 (50.0%)

Pseudophakia 6 (50.0%)

Hyaloid status OFF (detached) 0 (0.0%)

ON (attached) 12 (100.0

Pre-operative ICS Absence 2 (16.7%)

Presence 10 (83.3%

Tamponade SF6 3 (25.0%)

Air 9 (75.0%)

# ICG injections 1 12 (100.0

2 0 (0.0%)

PO-ICS: Postoperative intraretinal cystoid spaces; No PO-ICS: No postoperative in

acuity; HVMA: Horizontal vitreomacular adhesion; CFT: Central foveal thickness

viation; IQR: Interquartile range; SF6: Sulfur hexafluoride.

Bold indicates statistical significance.
significant (P ¼ 0.44). The mean preoperative BCVA in the
PO-ICS group was 0.47 ± 0.24 compared to 0.54 ± 0.25 in the
NO-PO-ICS group. There was no statistically significant dif-
ference in the preoperative BCVA between the two groups
(P ¼ 0.49). The average postoperative logMAR VA change
was 0.09 ± 0.02 and �0.03 ± 0.01 for the PO-ICS and NO-
PO-ICS groups, respectively. The statistical analysis showed
no significant differences between the two groups (P ¼ 0.20).
The ICS were observed in the outer plexiform layer (OPL) in
most patients (Fig. 1 provides examples of pre and post-
operative OCT changes in two selected patients).
Role of the vitreomacular adhesion diameter in the
development of postoperative intraretinal cystoid spaces
In order to investigate the role of the HVMA diameter on
the occurrence of postoperative ICS, we measured the HVMA
diameter on preoperative OCTs in both outcome subgroups.
The median preoperative HVMA diameter in the PO-ICS
group was 433.5 mm (455.8) compared to 422.5 mm (1917.0)
in the NO-PO-ICS group. There was no statistically significant
difference between the two groups (P ¼ 0.66).
Role of preoperative prognostic factors in the
development of postoperative intraretinal cystoid spaces
Fifty percent (n ¼ 6) of patients with PO-ICS were pseu-
dophakic compared to 61% (n ¼ 11) in the NO-PO-ICS group
(Table 2). The odds of developing postoperative ICS in a
pseudophakic patient was 1.57 (OR 1.57, 95% CI: 0.36e6.86).
The result was not statistically significant (P ¼ 0.71).
ive parameters between the postoperative intraretinal cystoid spaces (PO-ICS)

P-value OR (95% CI)

¼ 12 NO-PO-ICS N ¼ 18

8 (44.4%) 0.44

10 (55.6%)

4 0.54 ± 0.25 0.49

5.8) 422.5 (1917.0) 0.66

205.37 449.67 ± 178.24 0.28

2 �0.03 ± 0.01 0.20

288.3 �199.89 ± 193.5 0.27

11 (61.1%) 0.71 Reference

7 (38.9%) 1.57 (0.36e6.86)
4 (22.2%) 0.13 N/A

%) 14 (77.8%)

12 (66.7%) 0.01 Reference

) 6 (33.3%) 10.00 (1.4e60.92)
9 (50.0%) 0.26 Reference

9 (50.0%) 3.00 (0.61e14.86)

%) 16 (88.9%) 0.50 N/A

2 (11.1%)

traretinal cystoid spaces; OR: Odds ratio; CI: Confidence interval; VA: Visual

; ICS: Intraretinal cystoid spaces; ICG: Indocyanine green; SD: Standard de-
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Interestingly, 83.3% (n ¼ 10) of patients with PO-ICS had
preoperative ICS compared to 33.3% (n ¼ 6) in the NO-PO-
ICS group. The odds of having persistent postoperative ICS
when preoperative ICS is present is 10 times higher (OR
10.00, 95% CI: 1.4e60.92). The result was statistically sig-
nificant (P ¼ 0.01).
Role of the preoperative central foveal thickness in the
development of postoperative intraretinal cystoid spaces
The mean preoperative CFT in the PO-ICS group was
521.42 ± 205.37 mm compared to 449.67 ± 178.24 mm in the
NO-PO-ICS group. The difference was not statistically sig-
nificant (P ¼ 0.28). At 6 months, the change in CFT post-
operatively compared to the preoperative value was
�304.08 ± 288.3 mm in the PO-ICS group compared to
�199.89 ± 193.5 mm in the NO-PO-ICS group (Table 1), a
difference that was also not statistically significant (P ¼ 0.27).

There was, however, a statistically significant linear cor-
relation between preoperative CFT and postoperative CFT
change (rs ¼ �0.75, P < 0.0001). Specifically, patients pre-
senting with larger preoperative CFT would have a larger
reduction in their postoperative CFT.
Role of intra-operative prognostic factors in the
development of postoperative intraretinal cystoid spaces
In the PO-ICS group, 100% (n ¼ 12) of patients had an
attached hyaloid to the optic disc preoperatively, compared to
77.8% (n ¼ 14) in the NO-PO-ICS group (Table 2). An OR
could not be calculated in this case. In regard to endotampo-
nade, 75% (n ¼ 9) and 50% (n ¼ 9) of patients in the PO-ICS
and NO-PO-ICS groups underwent tamponade with air and
with SF6, respectively. The odds of developing postoperative
ICS when air was used compared to SF6 was 3.00 (OR 3.00,
95% CI: 0.61e14.86). This result was not statistically signif-
icant (P ¼ 0.26). 100% (n ¼ 12) and 88.9% (n ¼ 16) of pa-
tients in the PO-ICS and NO-PO-ICS groups received one ICG
injection, respectively. In the NO-PO-ICS group, 11.1%
(n ¼ 2) received 2 ICG injections. An OR could be calculated
in this case.

Discussion

Our study describes the prognostic factors related to
developing postoperative ICS after 25-gauge primary PPV for
VMT. The presence of ICS was correlated with a statistically
significant ten-fold increase in the risk of persistence ICS
postoperatively, despite the surgical release of the VMT. This
result is consistent with the findings of Frisina et al. high-
lighting that the presence of preoperative ICS was associated
with its persistence following PPV for ERM. The latter finding
was associated with a significantly worse VA after surgery.12

In our study, there was mild VA worsening in the PO-ICS
group at six months (DlogMAR of þ0.09) that is likely
explained by the persistent presence ICS. Patients without
postoperative ICS had a modest VA improvement (DlogMAR
e 0.03), but the difference was not statistically significant. Our
study results are similar to those by Frisina et al.,12 who
analyzed a cohort undergoing PPV for VMT with a baseline
VA of 0.45. VA modestly improved to 0.37 logMAR at the six-
month follow-up.

Patients presenting with a large preoperative CFT had a
larger reduction in their CFT as shown on their postoperative
OCT. The correlation was linear and statistically significant. In
other words, patients presenting with more severe and larger
ICS had a greater reduction in their foveal thickness, but ICS
did not necessarily resolve as we have shown earlier. Because
the presence of preoperative ICS was a major risk factor for its
postoperative persistence, we expected a similar correlation
with baseline CFT given the interdependence between CFT
and ICS as indicators of foveal status in patients with VMT.
However, our data fails to show a relationship between base-
line CFT on OCT and the development of postoperative ICS.
This is likely related to our small sample size which resulted in
a statistically significant result for a categorical variable (in
this case the presence/absence of ICS) and not for a contin-
uous variable (in this case the CFT).

Despite being not statistically significant, more patients
with PO-ICS had an attached hyaloid to the disc preopera-
tively and thus required mechanical detachment intra-
operatively. This observation could raise the possibility of an
important effect of persistent optic disc hyaloid attachment on
the development of postoperative ICS. This is likely due to the
chronic tractional forces exerted by an attached hyaloid and its
resultant structural anatomical retinal alterations. This finding
is in concordance with previous publications showing a
reduction or regression of ICS in patients where a posterior
vitreous detachment occurred, or in other words, where the
hyaloid was detached from the optic nerve.15,16 While the
estimate did not yield statistical significance in our study, a
repeat study with a larger sample size could provide a more
precise estimate of this potential association.

While the development of postoperative ICS following
cataract surgery is well-known and documented (Irivine-Gass
Syndrome), the relationship between lens status and post-PPV
ICS is not very well understood. In our study, we investigated
whether pseudophakia predisposes to a higher risk of post-
operative ICS. The statistical analysis did not show significant
correlation between pseudophakia and the incidence of post-
operative ICS. However, more patients with postoperative ICS
were pseudophakic. This observation could be explained by a
higher tendency in pseudophakic to show postoperative me-
chanical alterations at the vitreomacular interface.17e19 Post-
operative ICS after PPV could possibly be multi-factorial due
to baseline previous ICS secondary to cataract surgery or
tractional forces secondary to VMT. A multivariate analysis on
those prognostic factors could have mitigated this problem.
However, the small sample size of our study would have
rendered such analyses insignificant. Hence, the influence of
cataract remains debatable, as Frisina et al. also suggested.12

Previously, Koizumi et al. suggested that the HVMA
diameter is inversely related to foveal deformation and thus its
related pathophysiological changes such as ICS.14 In fact, a
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smaller HVMA diameter precludes more anteroposterior
traction for the same force: a larger HVMA diameter dampens
the traction and spreads along a larger surface. Our sample
size does not permit a definitive statement about the rela-
tionship between HVMA diameter and ICS, but we strongly
believe, however, that such a correlation is real and could lead
to clinically significant visual disturbances.

In 2014, Emrani et al. showed that the use of gas tampo-
nade (air or SF6) during ERM surgery significantly improved
morphological results (characterized by foveal thickness) and
showed a tendency towards better functional outcomes.20

More recently, Chabot et al. compared air and SF6 endo-
tamponade on VA after ERM surgery. Their study showed
similar outcomes for VA, quality of life, and central retinal
thickness21 for the two type of gases used. In our study, we did
not find any statistically significant relationship between the
use of air or SF6 and the development of postoperative ICS, in
keeping with those two abovementioned studies.

In regard to the intra-operative staining of the ILM, our
study did not show a statistically significant relationship be-
tween the number of ICG injections and postoperative ICS.
Particularly, the number of ICG injections did not appear to be
correlated with the development of postoperative ICS. A
double injection was performed only twice and was likely due
to surgeon preference.

Additionally, our data highlights the pathophysiological
importance of the vitreous phase and its effect on ICS
persistence and visual prognosis. Normally, PPV and ILM
peeling should have beneficial therapeutic effects on foveal
deformation because they remove tangential traction and allow
intraretinal fluid evacuation from the macula to the vitreous
cavity if edema is present.22 However, our data demonstrates a
predictive relationship between the occurrence and persistence
of ICS after PPV for VMT and the initial foveal status. Having
preoperative ICS is a major risk factor for its persistence
postoperatively despite surgical treatment. While the mecha-
nism of development and persistence is not fully understood,
Frisina et al. proposed a mechanical hypothesis.12 They sug-
gest that ICS can occur in the absence of inflammation and
breakdown of blood-retinal barrier through damage and
weakening of the scaffolding effect by Müller cells. Structural
retinal damage can possibly occur during surgery, further
worsening the presence and/or persistence of ICS. Based on
this hypothesis, Frisina et al. recommended that PPV should
be performed as soon as possible and even before the occur-
rence of intraretinal cysts in patients with VMT.

Our study has some limitations. Given the retrospective na-
ture of this study, intra-operative factors such as number of ICG
injections and the size/extent of ILM peeling and type of
tamponade used depended on surgeon preferences and intra-
operative findings; therefore, our data does not capture poten-
tial confounding intra-operative variables. Furthermore, all
patients included in this study underwent ILM peeling, which
could cause ICS postoperatively,12 in predisposed patients. Due
to the small sample size, the data could not be standardized with
respect to age, gender, and preoperative parameters including
hyaloid and phakic status. A repeat study with a larger sample
size could better characterize the risk associated with this
prognostic factor. Furthermore, the observed ICS post-
operatively could not be differentiated from degenerative
changes. A fluorescein angiography would be needed for that
purpose. However, taking into account the exclusion of major
pathologies related to the development of ICS, it is more likely
that the observed ICS were the result of postoperative changes.

Nonetheless, our work suggests that in patients with VMT
undergoing PPV, a high index of suspicion for the occurrence
and persistence of ICS is warranted when preoperative ICS is
present. We believe that some patients with VMT could benefit
from an earlier surgical intervention to prevent permanent foveal
alternations stemming from chronic tractional vitreal forces.
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