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VISUAL IMPAIRMENT AND MACULAR

VASCULAR REMODELING SECONDARY

TO RETROGRADE MACULOPATHY IN

RETINAL DETACHMENT TREATED WITH

SILICON OIL TAMPONADE

LEA DORMEGNY, MD,* LUDOVIC C. JEANJEAN, MD,† XUANLI LIU, MD, PHD,*‡

ARNAUD MESSERLIN, MD,* TRISTAN BOURCIER, MD, PHD,* ARNAUD SAUER, MD, PHD,*

CLAUDE SPEEG-SCHATZ, MD, PHD,* DAVID GAUCHER, MD, PHD*

Purpose: To assess the frequency of macular cysts (MCs) in retinal detachment treated

with silicone oil and evaluate their impact on visual acuity and macular vascularization using

optical coherence tomography-angiography.

Methods: Forty-three eyes of 41 patients treated with silicone oil for retinal detachment

were retrospectively studied. Best-corrected visual acuity and 6- · 6-mm optical coherence

tomography-angiography examination at least 3 months after silicone oil removal were

reviewed. In eyes with MCs, cyst area was measured on the en face optical coherence

tomography-angiography image using ImageJ. Density of superficial capillary plexus and

area of superficial foveal avascular zone were generated by the optical coherence

tomography-angiography. Density of deep capillary plexus and deep foveal avascular zone

area were measured using ImageJ.

Results: Twenty-five eyes (58%) presented with MCs. Cysts were exclusively located in the

inner nuclear layer in 60% of cases. Mean best-corrected visual acuity in the MC group was

lower than that of the non-MC group (P = 0.012). Macular cyst area negatively correlated with

best-corrected visual acuity (P = 0.0201). Density of superficial capillary plexus was higher in the

MC group (P , 0.0001), whereas area of superficial foveal avascular zone was lower (P ,

0.0001). Macular cyst area negatively correlated with density of deep capillary plexus (P, 0.001).

Conclusion: The incidence of INL-MCs after silicone oil removal is high. These are

associated with impaired vision and macular vascular remodeling. We highlight their

similarity with the “retrograde maculopathy” phenomenon.

RETINA 00:1–8, 2020

S
ilicone oil (SO) removal after tamponade for retinal

detachment (RD) leads to visual improvement in

30% of cases.1–3 However, 18% to 33% of patients

suffer vision loss after oil removal, even if their retina

is reattached.2,4 This proportion of vision loss is much

higher than in patients treated with gas (0.7%).5 This

observation could be the result of microstructural ret-

inal modifications, as suggested by Cazabon et al,6

who reported alterations in electroretinogram measure-

ments revealing possible damage to the outer retinal

layers following SO removal. Some authors believe

the cause is direct SO retinal toxicity via retinotoxic

agents and rapid changes in the retinal ionic environ-

ment.3 Other conditions, such as epiretinal membrane

or cystoid macular edema (CME) (12%), have also

been observed following SO removal.3 Cystoid

macular edema may result from a disruption to the

blood–retinal barrier, visible as a retinal macular
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leakage on fluorescein angiography.7 Edema can also

be observed on spectral domain optical coherence

tomography examination from retinal thickening and

formation of central intraretinal cystoid cavities.8

ZEISS Angioplex OCT-angiography (OCT-A) is

a fast, noninvasive, and easily-repeatable method that

generates high-quality images for the analysis of reti-

nal microvasculature in a depth-resolved approach.9

This technique has already been used to reveal vas-

cular network abnormalities concomitant to cystoid

cavities in other diseases, such as diabetic retinopathy
10–12 or pseudophakic CME.13 Using a separated

retinal-layer analysis, previous studies have reported

decreased flow in the deep capillary plexus (DCP)10,14

and enlargement of the deep foveal avascular zone

area (AdFAZ) in these edemas.13

The objective of this study was to evaluate the

frequency of post-SO removal macular cyst (MC)

formation and the link between visual acuity and the

presence of MCs. A secondary objective was to

determine whether densities of retinal superficial and

deep capillary plexus (density of superficial capillary

plexus [DSCP] and density of DCP [DDCP]), as well

as area of superficial foveal avascular zone (AsFAZ)

and AdFAZ, were modified in the presence of MCs.

Methods

Study Population

This retrospective study included 43 eyes of 41

patients operated on for RD using pars plana vitrec-

tomy and intraocular SO tamponade. Patients were

consecutive and all underwent secondary SO removal

between September 2015 and August 2018 at the

Strasbourg University Hospital, performed by two

experienced surgeons (D.G. and B.L.). The retinas of

all eyes were successfully reattached after one or more

surgeries. All had undergone an OCT-A examination

at least 3 months after SO removal, with a concomitant

clinical evaluation including best-corrected visual

acuity (BCVA) and fundus examination. Eyes with

diabetic tractional RD or visual loss due to another

condition (i.e., central corneal opacity, anterior cham-

ber inflammation, cataract, hyalitis, preexisting retinal

atrophy or macular edema, epiretinal membrane,

trauma to structures along the visual axis, agonic

glaucoma, preoperative amblyopia, phthisis bulbi, etc)

were excluded. Patients with poor-quality OCT-A

images, according to predefined criteria,15 were also

excluded. Written informed consent was obtained

from all patients. The procedures used in this study

were approved by the ethics committee of Strasbourg

Medical School and University Hospitals and adhered

to the tenets of the Declaration of Helsinki.

Quantitative Measurements

Clinical charts and OCT-A imaging data were

reviewed retrospectively according to systematic post-

operative follow-up. Best-corrected visual acuity and

OCT-A measurements for both eyes were obtained

from the last available consultation. All patients had at

least 3 months of follow-up between SO removal and

their last consultation. Best-corrected visual acuity was

measured on the Snellen visual scale then converted to

logarithm of the minimum angle resolution (logMAR)

for statistical analysis. Observation of MCs, DSCP,

DDCP, AsFAZ, and AdFAZ was performed using

OCT-A Angioplex software (CIRRUS HD-OCT

5000-18584 instrument, Carl Zeiss Meditec, Version

10.0.0.14618).9 Central macular thickness (CMT)

measured on the B-scan of the OCT-A was also re-

ported. For eyes presenting with MCs, BCVA and

CMT were both reported at time of MC onset after

SO removal and at the end of the follow-up. For eyes

without MCs at the last visit, all previous examinations

starting from the time of SO removal were reviewed to

confirm the absence of MCs during the post-SO

removal period.

Macular cyst area measurement. When MCs were

present on the B-scan of the OCT-A software, assessed

as intraretinal black roundish areas without any

signal,13 the retinal layer(s) in which they were located

was (were) noted. The en face mid-retina OCT-A im-

ages enabled observation of areas with coalescent MCs

(CIRRUS HD-OCT 5000-18584 instrument, Carl

Zeiss Meditec, Version 10.0.0.14618). Optical coher-

ence tomography-angiography images were trans-

ferred to the ImageJ software (Version 2.0.0) and

borders of MC areas were manually delineated by

two observers using the Freehand Selections tool to

enable calculation of the surface area by the software

analyzer (Figure 1). Reproducibility for this measure-

ment was assessed by calculation of inter-rater agree-

ment (kappa score).

Capillary plexus density and foveal avascular

zone measurement. Density of superficial capillary

plexus and AsFAZ were measured on the superficial

retinal layer, the boundaries of which extended from the

inner surface of the ILM to an approximation of the

inner plexiform layer. The inner plexiform layer was

calculated as 70% of the distance from the ILM to the

estimated boundary of the outer plexiform layer.9

Density of deep capillary plexus and AdFAZ were

measured on the deep retinal layer (DRL), the bound-

aries of which extended from the inner plexiform layer,

2 RETINA, THE JOURNAL OF RETINAL AND VITREOUS DISEASES ! 2020 ! VOLUME 00 ! NUMBER 00
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as calculated above, to the OPL.9 The OPL was de-

tected automatically by the software as being 110 mm

above the retinal pigment epithelium boundary.

Density of superficial capillary plexus was generated

by the OCT microangiography-complex (OMAG) algo-

rithm on the superficial retinal layer of the 6-mm · 6-mm

en face image of the OCT-A. Perfusion density was

assessed by the percentage area occupied by blood ves-

sels. The mean central perfusion density was then calcu-

lated, taking into account the 3-mm · 3-mm central

circle automatically delineated by an ETDRS grid (Fig-

ure 1). Delineation of the AsFAZ was automatically

generated on the same OCT-A image (Figure 1). Density

of deep capillary plexus and AdFAZ could not be cal-

culated by the CIRRUS OCT-A software. They were

calculated using the ImageJ software, as reported in other

studies10,11,13,15,16 and briefly described in Figure 1.

Statistical Analysis

The Gaussian distribution of continuous variables was

tested by the Shapiro–Wilk test. Comparisons of the

categorical and distributed variables of MC eyes and non-

MC eyes were performed by Student’s t-test and chi-

square test, respectively. A linear mixed model was used

for inferential univariate analysis of quantitative variables

to take into account patients operated in both eyes. A

Mann–Whitney U test was used for the comparisons of

BCVA, DSCP, DDCP, AsFAZ, AdFAZ, and presence of

MCs. Pearson’s correlation analyses were performed to

analyze correlations between BCVA, DSCP, DDCP,

AsFAZ, AdFAZ, and MC areas. In MC patients, a Wil-

coxon matched-pairs signed rank test was used to com-

pare DSCP and AsFAZs between the operated eyes and

unaffected eyes. It was also used to compare mean

BCVA before and after SO removal in operated eyes.

Comparisons of the clinical parameters (peripheral reti-

nectomy, duration of SO tamponade, etc. . .) between MC

eyes and non-MC eyes were tested using Student’s t-test

and chi-square test. In MC eyes, BCVA and CMT were

compared at two different time points (i.e., at the onset of

MCs after SO removal and at the end of the follow up)

using Student’s t-test. Statistical analyses were performed

using R software (Version 3.4.3) and GraphPad InStat

(Version 3.10). In all analyses, P values ,0.05 were

considered statistically significant.

Results

General

The mean follow-up period was 15.9 ± 10.76

months. Best-corrected visual acuity after SO removal

improved in all 41 patients (1.56 logMAR [Snellen

Fig. 1. Optical coherence tomog-
raphy-angiography images of one
patient presenting with MCs. A.
Midretinal thickness on 6-mm ·

6-mm en face image with borders
of the area occupied by cysts
delineated by the yellow line.
Corresponding B-scans with flow
just below. B. Superficial retinal
layer on 6-mm · 6-mm en face

image: the top image illustrates the
superficial capillary plexus seg-
mented with an early treatment
diabetic retinography study grid
showing quantitative vascular
perfusion generated by the OCT
microangiography complex into
each segmented area (mean vas-
cular perfusion of the 3-mm · 3-
mm central circle of the grid was
used for the analyses). The middle
image shows corresponding
superficial foveal avascular zone
area colored in block yellow. The
bottom image shows correspond-
ing B-scan with flow. C. Deep
retinal layer on 6-mm · 6-mm en

face OCT-A: the top image illus-
trates the result of binarization
process via the ImageJ software:

a top-hat filter and a hessian filter were applied, then, binarization was achieved on the 8 bit-type (421 · 421 pixels) filtered image. Capillary network cor-
responds to white pixels and the background to black pixels, the pixels having values above a previously defined threshold used during the filtration process.
Density of the deep capillary plexus was calculated as the ratio between the white and total pixels in the 3-mm · 3-mm central circle of the image. The image in
the middle shows manually delineated deep foveal avascular zone area in block yellow. The manual delineation was realized with the freehand selection tool of
the ImageJ software, cyst area was then calculated by the software analyzer. The bottom image shows corresponding B-scan with flow.

RETROGRADE MACULOPATHY VIA SILICONE OIL ! DORMEGNY ET AL 3
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equivalent, 20/800] vs. 0.63 logMAR [Snellen, 20/80];

P = 0.0001). Eyes were separated into two groups:

those presenting with MCs on OCT (MC group) and

those without MCs (non-MC group). Macular cysts

were present in 25 eyes (58%). Most MCs were exclu-

sively located in the INL (15 eyes: 60%). In the other

cases, MCs were located in the INL and ONL, except

for one eye, which had MCs located in the HFL (Table

1). Macular cysts appeared after SO removal in most

eyes (18/25, 72%), versus pre-SO removal in 7/25

(28%). The characteristics of both groups are pre-

sented in Table 1. P values for comparisons of each

variable between the groups did not differ for age, sex,

affected side, percentage of moderate to high myopia,

period after SO removal, or OCT-A signal strength.

The weighted-Kappa value for the measurement of

MC area on en face OCT-A was 0.881, i.e., “very

good” strength of correlation.

Best-Corrected Visual Acuity

The mean BCVA (logMAR) in the MC group was

significantly lower than that of the non-MC group (P =

0.012) (Table 2). There was a significant negative lin-

ear correlation between MC area and BCVA (P =

0.020) (Figure 2).

Capillary Plexus Densities

The mean DSCP in the MC group was significantly

higher than in the non-MC group (P , 0.0001) (Table

2). It was also significantly higher than that of the

unaffected eyes of the MC group (P = 0.047) as illus-

trated for one patient in Figure 3.

There was no difference in DDCP either between

study groups (Table 2) or between the operated and

unaffected eyes of the MC group (P . 0.05) (one

example illustrated in Figure 3). Interestingly, DDCP

negatively correlated with MC area in the MC group

(P , 0.001) (Figure 2).

Foveal Avascular Zone

Area of superficial foveal avascular zone was

reduced in the MC group compared with the non-

MC group (P , 0.0001) (Table 2). It was also reduced

compared with the patients’ unaffected eyes (P ,

0.0001) as illustrated in Figure 3.

Other Characteristics

Peripheral retinectomy was performed on 15 eyes

(35%) and significantly correlated with the presence of

MCs after SO removal (P = 0.011). Other character-

istics of RD (i.e., peripheral retinectomy, duration of

SO tamponade, proliferative vitreoretinopathy (PVR),

macular ON/OFF status, number of RD recurrences)

did not correlate with the presence of MC (Table 3).

Central macular thickness was noticeably higher in the

MC group (P = 0.006); GCL thickness did not differ

between groups (P = 0.859).

In the MC group, the mean follow-up period

was 17.3 ± 11.1 months (Table 1). Best-corrected visual

acuity did not change significantly from the time of

MC onset after SO removal (i.e., 4.9 ± 4.8 months on

average) to the end of the follow-up (P. 0.05). Central

macular thickness, however, significantly decreased

during the same period (413 mm vs. 329 mm;

P , 0.001).

Table 1. Baseline Characteristics of Patients

MC Non-MC P

Eyes, n 25 18
Side R/L 12/13 5/13 0.181
Subjects, n (M/F) 18/7 13/5 1
Age, years, mean (SD) [min–max] 61.6 (12.3) [16–74] 57.4 (12.8) [36–86] 0.303
Localization, n (%)
INL 15 (60%)
INL and ONL 9 (36%)
HFL 1 (4%)

Delay of MCs apparition after SO
removal, n (months) [min–max]

4.9 (4.8) [0,6–16]

Follow-up period after SO
removal, n (months) [min–max]

17.3 (11.1) [3–36] 14 (10.2) [3–36] 0.324

Moderate-to-high myopia*, n (%) 9 (36%) 3 (17%) 0.367
OCT-A signal strength, mean (SD) 8.0 (1.77) 7.4 (1.58) 0.33

*This variable includes patient with a spherical equivalent of 23,00 diopters or more.
F, femal; HFL, henle fiber layer, INL, inner nuclear layer; L, left; ONL, outer nuclear layer; OPL, outer plexiform layer, M, male; Max,

maximum; Min, minimum; R, right.
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Discussion

Our results demonstrated that there was a high

prevalence of MCs (58%) even long after SO removal

(Table 1). This prevalence is higher than previously

described (i.e., 12%–17.1%). However, previous stud-

ies only reported the incidence of CME observed with

B-scan OCT and fluorescein angiography.1,17 A large

proportion of the MCs observed in our study were pres-

ent in only one layer of the retina (60% exclusively in

the INL). The discrepancy between these results could

be because of the fact that most of these localized MCs

were not considered as CMEs in other studies. In the

present study, only 11.6% of the eyes presented large

CMEs (i.e., involving all retinal layers), which may

correspond to those reported by previous studies. There

are only a few studies, which reported MCs located in

the INL following SO removal: Scheerlink et al5

observed such MCs in 18% of 11 eyes, whereas Shalchi

et al8 observed this phenomenon in four eyes.

In our series, MCs appeared after SO removal in

most eyes (18/25, 72%), on average 4.9 ± 4.8 months

after removal. Only 7/25 eyes (28%) presented with

MCs before SO removal. Cystoid macular edemas ap-

pearing before SO removal have already been re-

ported,18–21 they seemed to resolve spontaneously

after removal.18,21 IL-6 mediated inflammation was

incriminated and it has been hypothesized that intra-

ocular inflammation decreased after SO removal and

led to a rapid spontaneous resolution.18 However, in

our study, none of the MCs disappeared during the

follow-up (mean follow-up: 17.3 months, Table 1),

which suggests that INL-MCs can persist for a long

time after SO removal. It is also interesting to note that

of the 10 patients with the longest follow-up (i.e., 17–

36 months) in the MC group:

1. Eight (80%) presented with INL MCs. On B-scan

OCT, MC size tented to decrease in five patients,

whereas their aspect did not change during follow-

up in the three other patients. Notably, 3 patients

showed outer retinal atrophy after 2 years of fol-

low-up.

2. Two (20%) had CME. One patient showed multiple

recurrences of CME during the follow-up, but

BCVA was not affected; the other patient showed

a significant CME that did not respond to local or

intravitreal anti-inflammatory treatments.

These observations show that in our MC group, most

patients with the longest follow-up had INL MCs. In

some cases, MC size decreased with time and outer retinal

layer atrophy developed later on (i.e., after 2 years). Such

evolution is in accordance with the significant decrease in

CMT during the follow-up of MC eyes (P , 0.001),

which did not modify BCVA (P . 0.05).

Our results, above all, tend to demonstrate that the

presence of INL-MCs is associated with visual

impairment as patients in the MC group had signifi-

cantly lower BCVA than that of the non-MC group.

The impact of INL-MCs on postoperative visual

recovery has already been studied in other ocular

surgeries: Chen et al,22 found that they had a negative

impact on visual recovery after epiretinal membrane

peeling, so did Shalchi et al,8 who reported, sudden

vision loss in four patients with INL-MCs after RD.

Cystoid macular edemas developing before SO

removal may have more favorable visual outcomes

than INL-MCs: the spontaneous resolution of such

edema after removal has been reported in at least three

studies, accompanied by significant visual gain.18,21,23

To summarize, SO-induced alterations can be

categorized into different types: 1) inflammatory

macular edemas, which have been mostly described

as CME, are reversible after removal, and are followed

by good visual recovery 4,23,24; 2) MCs located in the

INL, appearing after SO removal and associated with

persistent vision damage. Indeed, in our MC group, all

patients had persistent MCs and BCVA did not change

during the follow-up. This suggests that bad visual

recovery, compared with non-MC eyes, may have set-

tled quite early after SO removal.

The origin of INL-MCs is not yet well understood.

In a few studies, they have been reported in eyes with

optic neuropathies of various etiologies. It has been

hypothesized that these microcysts were secondary to

Table 2. Comparisons of Best-Corrected Visual Acuity and Macular Vascularization Assessments on Optical Coherence
Tomography-Angiography Between MC Eyes and Non-MC Eyes

MC, Mean [95% CI] Non-MC, Mean [95% CI] P

BCVA, logMAR (snellen) 0.73 [0.52–0.93] (20/100) 0.33 [0.093–0.56] (20/40) 0.012*
DSCP (%) 32.5 [28.8–36.1] 26.1 [22.5–29.8] ,0.0001*
AsFAZ (mm2) 0.10 [0.07–0.13] 0.20 [0.16–0.23] ,0.0001*
DDCP (%) 44.9 [41.0–48.7] 42.8 [38.9–46.9] 0.104
AdFAZ (mm2) 0.50 [0.36–0.64] 0.61 [0.44–0.78] 0.277

*Statistically significant.
CI, confidence interval.

RETROGRADE MACULOPATHY VIA SILICONE OIL ! DORMEGNY ET AL 5

Copyright © by Ophthalmic Communications Society, Inc. Unauthorized reproduction of this article is prohibited.



"

"

(#"

"

retrograde synaptic degeneration of the Muller cells,

resulting in impaired fluid absorption.25–27 This degen-

eration has been termed “retrograde maculopathy.” As

we have reported above, Scheerlinck et al5 observed

microcystic abnormalities in the INL after SO removal

in 2 of 11 operated eyes. They hypothesized that

degeneration was a result of phototoxic damage of

ganglion cells. It is also possible that the toxicity of

SO itself or its removal could have triggered the ret-

rograde maculopathy. Multiple toxicities related to SO

have, in fact, been described already: increased levels

of intraretinal K+ ions,3,5 dilution of retro-SO growth

factors,3 dissolution of macular pigments,5 and pres-

ence of cylosiloxanes.3,5,6 It is interesting to note that

retrograde maculopathy has also been described after

epiretinal membrane peeling,28 attributed to inflamma-

tory or vascular factors, and mechanical trauma of the

inner retinal layers.22,25,27

INL-MCs seem to respond poorly to intravitreal

steroids or intravitreal bevacizumab injections, as

reported by Chen et al,22 which is also consistent with

Fig. 2. A. Comparison of patients’ BCVA and changes in cyst area in
the MC group. The graph illustrates a positive linear regression between
the two variables showing progressive decrease in BCVA correlating
with the increase in cyst area. Best-corrected visual acuity in logMAR
(logarithm of minimum angle of resolution). B. Comparison of patients’
deep capillary plexus density (DDCP) and changes in cyst area in the
MC group. The graph illustrates a negative linear regression between
the two variables showing progressive decrease in DDCP correlating
with the increase in cyst area.

Fig. 3. Optical coherence tomography-angiography images of both
eyes of one patient presenting with MCs after SO removal on the right
eye only. A. Optical coherence tomography-angiography images of the
operated (right) eye. The top image shows MCs on the 6-mm · 6-mm
en face mid-retinal thickness image. The middle image shows corre-
sponding superficial capillary plexus with narrow superficial foveal
avascular zone. Corresponding B-scan with flow below. The bottom
image shows a sparse capillary network in the DCP. Corresponding B-
scan with flow below. B. Optical coherence tomography-angiography
images of the unaffected (left) eye of the same patient. The top image
shows the absence of MCs on the 6-mm · 6-mm en face midretinal
thickness image. The middle image shows well-delimited and relatively
large superficial foveal avascular zone compared with the fellow (right)
eye. Corresponding B-scan with flow below. The bottom image shows
wide capillary network in the DCP and well-delimited central hypore-
flective area, compared with the fellow (right) eye. Corresponding B-
scan with flow below.
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what we observed in a few of our patients: indeed, none

of the INL-MCs resolved after intravitreal injections of

steroids (6 eyes) or anti-VEGF (2 eyes) (data not

shown). This could be another significant characteristic

of so-called “retrograde maculopathy,” and may indi-

cate that INL-MCs are not because of blood–retinal

barrier alteration, unlike other types of CME.

In our study, the presence of PVR could have been

implemental in INL-MC formation. Even if the PVR

rate was not significantly different between the MC

group and the non-MC group, the number of peripheral

retinectomies performed for severe PVR was clearly

and significantly associated with the presence of MCs

(Table 3). It is difficult to determine whether PVR or

the retinectomy technique itself was responsible for MC

formation. Muller glial cell reactivity increases during

the PVR process, producing cytokine and inflammatory

factors which may trigger MC formation.29

The duration of SO tamponade was not related to the

presence of MCs in our study, in line with a recent study

by Yang et al.18 Macular cyst presence was related nei-

ther to the macular ON/OFF status nor to the number of

interventions required to achieve retina reattachment,

whereas CME formation has been reported correlating

to these features, albeit inconsistently.5,7,18

Our OCT-A analysis revealed higher DSCP and

smaller AsFAZ in the MC group compared with the

non-MC group and unaffected eyes. The decrease of

DDCP strongly correlated with MC area. These results

support the hypothesis that retrograde maculopathy

induces vascular network remodeling, for the benefit

of SCP and to the detriment of DCP.

In other types of edema, such as pseudophakic CME

and diabetic macular edema, decrease in DDCP has

been reported,10,11,13,14 which is concordant with our

results. Decreased DDCP could originate from several

mechanisms. Cystoid spaces may entail physical dis-

placement of the DRL capillary network in adjacent

layers and exert a mechanical pressure prohibiting

blood flow in adjacent DRL capillaries. Hirano

et al11 also suggested that MCs could cause the decor-

relation signal for adjacent capillaries to diminish,

making them undetectable in the DRL. Finally, cystoid

cavities could impair visualization of deep circulation

and artifactiously decrease DDCP.

Conversely, we found an increase in DSCP in the MC

group, which has not been observed for diabetic macular

edema and pseudophakic CME. We hypothesized that

either capillaries displacement by cystoid cavities from

the DRL or a compensatory mechanism of the decreased

DDCP may have led to this increased DSCP. The

oxygen transfer from the vitreous chamber to the retina

may, in fact, have been altered by SO tamponade, which

could have triggered such a compensatory mechanism.

The mechanisms underlying how these edemas are

formed could actually differ from retrograde maculop-

athy and explain the conflicting results. Indeed, vascular

ischemia or inflammatory factors have been incriminated

for decreased DSCP and DDCP in diabetic macular

edema 10 and pseudophakic CME,12,13 whereas neuro-

genic factors may trigger INL-MC formation.

The monocentric, retrospective design and the

limited number of patients represent some limitations

of this study. Patients with large CMEs, low visual

acuity, and poor fixation had to be excluded as we

were unable to obtain OCT-A images of sufficiently

good quality for their analysis. We also had to use

manual or semi-automatic techniques to evaluate

DDCP and AdFAZ, as the software capable of

performing such measurements was not commercially

available on our OCT-A device. This may have

induced some bias or measurement error.

Conclusion

In conclusion, the incidence of MCs, and especially

INL-MCs, after SO removal is high: nearly 60% of

eyes with RD treated with SO. INL-MCs are

Table 3. Comparisons of RD Characteristics Between MC Eyes and Non-MC Eyes

MC Non-MC P

Peripheral retinectomy, n 14 1 0.011*
Duration of SO tamponade, n (days)
[min–max]

167 (136) [43–644] 109 (65) [35–287] 0.105

PVR, n 17 11 0.53
Macular status, n 0.332
ON 6 8
OFF 18 9
No. of RD, n (%) 0.059
First RD 14 15
Recurrence (one or more) 11 3

*Statistically significant.
Max, maximum; Min, minimum.
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associated with poor visual acuity and macular

microstructural and vascular remodeling. INL-MCs

are probably not caused by blood–retinal barrier

alteration, but rather by synaptic degeneration induc-

ing secondary retrograde maculopathy. Retinectomy

for PVR is clearly related to INL-MC formation. As

INL-MCs represent a frequent and severe complica-

tion of RD surgery using SO, further studies are

required to identify the physiopathology, preventive

factors, and potential treatments for retrograde

maculopathy.

Key words: capillary density, macular cysts, mac-

ular edema, OCT-angiography, retinal detachment, ret-

rograde maculopathy, silicone oil removal.
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