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A notre Maitre et Président de thése

Monsieur le Professeur Jean Paul BERROD

Professeur d’Ophtalmologie

Vous nous avez fait 'honneur de nous confier ce travail et de nous
accompagner dans sa realisation.

Nous vous sommes trés reconnaissants pour vos enseignements médicaux et
chirurgicaux. Votre dextérité chirurgicale et vos connaissances sont pour nous
un modéle.

Travailler a vos cétés est un honneur et une grande fierté.

Veuillez accepter I'expression de notre profond respect et de notre fidéle
dévouement.



A notre Maitre et Juge,

Madame le Professeur Karine ANGIOI

Professeur d’Ophtalmologie

Vous nous avez fait 'honneur d’accepter de juger ce travail.

Nous vous remercions pour vos enseignements.

Votre sens de la pédagogie et de la discipline sont pour nous des exemples.

Veuillez accepter I'expression de notre profond respect



A notre Maitre et Juge,

Monsieur le Professeur Maher SALEH

Professeur d’Ophtalmologie

Vous nous avez fait 'honneur d’accepter de juger ce travail.

Veuillez accepter I'expression de notre profond respect et de nos sincéres
remerciements.
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A notre Juge

Monsieur le Docteur Jean-Baptiste CONART

Docteur en ophtalmologie

Vous nous avez fait 'honneur d’accepter de juger ce travail.

Nous vous remercions pour votre disponibilité, vos enseignements médicaux
et chirurgicaux et pour votre participation a ce travail.

Veuillez accepter I'expression de notre profond respect.
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A mes Maitres :

A Monsieur le Professeur Jean-Luc George. C'est un honneur d’avoir découvert la
chirurgie des paupieres et des strabismes a vos cotés. Votre dextérité chirurgicale et
VoS connaissances sont pour moi un exemple. Veuillez accepter I'expression de
notre profond respect.

A Madame le Docteur Marie Christine Bazard. Merci pour votre disponibilité et votre
gentillesse. Apprendre a vos cotés est une chance.

A Madame le Docteur Isabelle Hubert. Merci pour tes enseignements en rétine
meédicale et chirurgicale. Je penserai toujours a toi lorsque je verrai un cedeme
ischémique sur 'OCT !

A Monsieur le Docteur Stéphane Humbert. Ces 6 mois & vos codtés ont marqué mon
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CLINICAL CYSTOID MACULAR EDEMA AFTER
VITRECTOMY FOR EPIRETINAL MEMBRANE

ABSTRACT

Purpose: To report incidence, risk factors and outcomes of cystoid macular edema
(CME) after pars plana vitrectomy for idiopathic epiretinal membrane (ERM).

Methods: This retrospective interventional case series included 605 consecutive
patients undergoing vitrectomy with ERM peeling followed-up for 12 months. During
the follow-up CME was defined by a worsening of vision associated with an increase
of central macular thickness (CMT) related to the presence of intraretinal cysts
visible on OCT.

Results: The incidence of CME was 2.6% (16/605). At the end of follow-up, mean
improvement in visual acuity was —-0.10 £ 0.24 logMAR in the CME group versus
-0.26 = 0.21 logMAR in the non-CME group (p=0.0001). Predictive factors of CME
were the presence of preoperative intraretinal cysts (p=0.016; odds ratio [OR]=5.01;
confidence interval [CI]=1.36R18.50) and preoperative prostaglandin use (p=0.002;
OR=11.94; CI=2.49R57.22).

Conclusion: The incidence of CME after ERM surgery was 2.6%. Patients with
postoperative CME had poorer visual recovery. Preoperative prostaglandin use and
preoperative CME were associated with an increased risk of postoperative CME.
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INTRODUCTION

|diopathic epiretinal membrane (ERM) is a disorder affecting 2.2%R28.9% of the
population.™™ Surgery for ERM in patients with significant symptoms has become a
well-established procedure with visual improvement of more than 2 Snellen lines in
70%R80% of cases.”” However, despite effective removal, some cases show poor
visual recovery due to cystoid macular edema (CME),%'® a well-known complication
of anterior segment surgery that may also appear after pars plana vitrectomy.1°’ "TA
recent study has reported an incidence of 12.8% CME that may compromise the
benefit of the procedure.® The increased incidence of CME after ERM surgery has
been associated with presence of intraretinal cysts on preoperative spectral-domain
optical coherence tomography (OCT).% ° Better knowledge of the frequency and risk
factors of this severe vision-threatening complication that may occur after membrane
peeling is mandatory to evaluate the riskRoenefit balance of the operation and to
give patients clear information before informed consent is obtained prior to surgery.

The purpose of this study was to determine the incidence, risk factors and schedule
of occurrence of CME after vitrectomy for ERM and to ascertain the impact on final
visual acuity.
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METHODS

This retrospective case series included 605 consecutive patients operated on for
idiopathic ERM between January 2011 and July 2013. Patients with a history of
retinal detachment, retinal vein occlusion, uveitis, diabetic macular edema or
neovascular age-related macular degeneration were excluded.

All patients had symptomatic visual loss caused by ERM and consented to surgery
after a complete explanation of the benefits and risks of the procedure. They all gave
their written consent before surgery. Retrospective review of the patients’ records
was approved by the Ethics Committee of the French Society of Ophthalmology. The
study adhered to the tenets of the Declaration of Helsinki.

All patients underwent best corrected visual acuity (BCVA) measurements at each
visit using Snellen charts converted to logarithm of minimum angle of resolution units
(logMAR). Macular spectral domain OCT was performed at each visit with central
macular thickness (CMT) measurement using the Spectralis (Heidelberg
Engineering, Heidelberg, Germany). All patients included were evaluated
preoperatively (within 4 weeks of surgery), at 1 month following surgery and
postoperatively at 2- to 3-month intervals for a follow-up of 12 months.

CME was defined by worsening of subjective or objective vision and increased CMT
compared to preoperative CMT with presence of intraretinal cysts on OCT.

Surgical procedure

All the surgical procedures were performed at the same teaching hospital by two
senior surgeons (JPB, IH).

The surgical technique consisted of a three-port 23-gauge pars plana vitrectomy
performed under locoregional anesthesia. After core vitrectomy under a wide-angle
viewing system, 0.05 to 0.1 ml of brilliant blue G dye (DORC, Zuidland, The
Netherlands) was injected to observe the status of the posterior vitreous.
Vitreoschisis was identified by the presence of a thick and elastic layer of materiel
adherent to the ERM that could be grasped with the forceps. Then the forceps was
used to lift the edge of the ERM under the Machemer lens. If no edge was identified,
the ERM was grasped directly approximately 2 mm under the fovea and detached
circularly. If still present, the internal limiting membrane (ILM) was systematically
removed after a second coloration with one drop (0.05 ml) of brilliant blue G dye
removed from the eye within 10 seconds.

Phacoemulsification was done in case of cataract or in patients over 60 years of age
just after placement of the cannulas. A foldable hydrophobic acrylic single-piece
intraocular lens was implanted in the bag followed by intracameral injection of
Cefuroxime (1 mg).

After the surgery, all patients received topical dexamethasone 1% four times daily
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combined with neomycin for 2 weeks and topical indomethacin 0.1% for 4 weeks.

Statistical analysis

Patients were classified into two groups depending on the absence or presence of
postoperative CME. Data were analyzed using a Mann-Whitney test to compare
quantitative data and a Fisher exact test to compare qualitative data. Multiple logistic
regression analysis was performed to assess risk factors of postoperative CME. The
level of statistical significance was set at 0.05 and the tests were two-tailed.
Analyses were conducted using the SPSS® program (version 21).
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RESULTS

Of 605 patients presenting with ERM, CME occurred in 16 eyes (2.64%). Cystoid
macular edema occurred before 3 months in seven patients (1.16%) and after 3
months in nine patients (1.48%).

At the time of CME diagnosis, mean CMT was 543 + 95 uym, mean increased CMT
compared to preoperative CMT was 126 + 84 um. The location of intraretinal cystoid
formations was only in the internal nuclear layer (INL) and in the outer plexiform
layer (OPL) in three cases, and in the INL, the OPL and the external nuclear layer
(ENL) in 13 cases. Subretinal fluid was present in nine cases. Mean BCVA when
CME was identified was 0.57 £ 0.17 logMAR.

Table 1 shows the characteristics of the CME group and the non-CME group. There
is no difference in age, sex, and eye. The axial length and macular thickness are not
significantly lower in CME-group. Patients who developed CME had a significant
correlation with preoperative prostaglandin analogue use and preoperative
intraretinal cysts.

Table 2 shows the results of the multivariate logistic regression analysis. Predictive
factors of postoperative CME were the presence of preoperative intraretinal cysts on
OCT and preoperative prostaglandin use. Combined phacoemulsification was not
identified as a risk factor.

Figure 1 shows pre-operative, at the time of diagnosis and at the end of the follow-
up OCT. Characteristics of each case in CME-group can be shown in Table 3.
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Table 1 - Characteristics of CME group and non-CME group

CME group Non-CME group  P-value
(n=16) (n=589)
Mean age (years) £ SD 70.8+6.2 71.7+9.6 0.32
Sex, male, n (%) 11 (68.8%) 325 (55.2%) 0.32
Right eye, n (%) 9 (56.2%) 317 (563.8%) 1
Prostaglandin analogue use, n (%) 3 (18.8%) 11 (1.9%) 0.005*
Axial length (mm) + SD 23.34 £ 0.96 23.89 £1.70 0.12
Combined surgery, n (%) 13 (81.3%) 426 (72.3%) 0.58
Preoperative BCVA (logMAR) + SD 0.42+£0.22 0.45+0.21 0.56
Preoperative optical coherence tomography :
- Preoperative CMT (um) £ SD 417 £ 87 441 + 87 0.21
- Pseudo-macular hole, n (%) 3(18.8%) 55 (9.3%) 0.19
- Intraretinal cysts, n (%) 4 (25.0%) 41 (7.0%) 0.025*
At the end of the follow-up :
Final BCVA (logMAR) + SD 0.32+0.18 0.19+0.19 0.033*
Modification in BCVA (logMAR) + SD -0.10 £0.22 -0.26 £ 0.21 0.0001*
Final CMT (um) £ SD 387 £ 93 355 + 58 0.12
Modification in CMT (um) £ SD -29.7 £ 85.2 -85.8 £ 82.6 0.004*

SD=Standard deviation

BCVA=Best corrected visual acuity
LogMAR-=logarithm of minimal angle resolution
CMT=Central macular thickness

*P<0.05

Table 2 RDetermination of predictive factors of postoperative CME in a multivariate regression model

Factor in CME P-value Odds ratio (95% confidence interval)
Age 0.55 0.98 (0.93R1.04)
Sex, male 0.51 1.57 (0.50R4.95)
Axial length 0.21 1.27 (0.88R1.82)
Preoperative BCVA 0.76 0.66 (0.05R9.53)
Combined surgery 0.61 1.40 (0.38R5.22)
Prostaglandin analogue use 0.002* 11.94 (2.49R57.22)
Preoperative optical coherence tomography :

- Central macular thickness 0.36 1.00 (0.99R1.00)

- Pseudo-macular hole 0.35 2.03 (0.47R8.75)

- Intraretinal cysts 0.016* 5.01(1.36R18.50)

BCVA=Best corrected visual acuity
*P<0.05
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Table 3 R Characteristics of each case in CME-group

Case sex age Combined Preop PG Month(s) Preop Diagnostic Final Preop Diagnostic Final
number surgery intraretinal use before BCVA BCVA BCVA CMT CMT CMT

cysts CME (logMAR) (logMAR) (logMAR) (um)  (um)  (um)
1 M 82 X 4 0,60 0,80 0,60 393 584 329
2 M 64 X 8 0,40 0,40 0,30 450 611 504
3 M 69 X 10 0,52 0,74 0,40 343 665 259
4 M 71 X X 1 0,40 0,52 0,40 320 574 282
5 M 65 X 2 0,22 0,30 0,22 340 406 289
6 F 65 X 3 0,52 0,52 0,80 502 524 644
7 M 64 X X 3 0,52 0,30 0,30 348 387 364
8 F 81 X 4 0,60 0,40 0,30 370 506 410
9 M 64 X 2 0,22 0,52 0,05 446 643 411
10 F 67 X 6 0,40 0,70 0,15 326 470 338
11 M 72 X X 1 1,00 0,85 0,30 659 668 393
12 F 74 X 4 0,15 0,70 0,15 471 486 405
13 M 74 X X 2 0,15 0,60 0,30 389 688 340
14 F 78 X 1 0,22 0,60 0,22 457 472 402
15 M 66 X 1 0,35 0,52 0,22 451 485 422
16 M 76 X 9 0,40 0,70 0,40 407 569 405

CME=cystoid macular edema
Preop=preoperative

PG=prostaglandin

BCVA=Dbest corrected visual acuity
CMT=central macular thickness
LogMAR-=logarithm of minimal angle resolution

Patients in CME-group were treated by topical applications of nonsteroidal anti-
inflammatory drugs associated with topical applications of dexamethasone and/or
oral acetazolamide for a mean duration of 118 days + 63 days. Intravitreal or
subconjonctival triamcinolone acetonide injections were performed in 6 patients.

At the end of follow-up, a dissipation of cysts was observed in 11 of 16 patients
(69%) in CME-group.

Visual acuity

At the end of the follow-up, the mean final BCVA was 0.32 + 0.18 logMAR in the
CME group and 0.19 = 0.19 logMAR in the non-CME group (p=0.033), the mean
improvement in BCVA was -0.10 + 0.24 logMAR in the CME group and -0.26 + 0.21
logMAR in the non-CME group (p=0.0001). Patients in CME-group had a worse
functional recovery than patients in non-CME-group.

Central macular thickness

At the end of the follow-up, the mean final CMT was 387 + 93 uym in the CME group
and 355 + 58 um in the non-CME group (p=0.12), the mean modification in CMT was
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-29.7 = 85.2 ym in the CME group and -85.8 + 82.6 uym in the non-CME group
(p=0.004). Patients in CME-group had a worse amelioration of CMT than patients in
non-CME-group.

Fourteen patients used topical prostaglandin analogues before and after surgery.
Three of them developed CME (21%). Topical prostaglandin analogues were
stopped 1 month before the surgery in five patients and none of them developed
postoperative CME.

Forty-five patients has preoperative intraretinal cysts. Four of them developed CME
(8.9%).

Postoperative retinal detachment occurred in eight patients (1.3%), none of whom
developed postoperative CME. No patients developed endophthalmitis.
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Figure 1 - Representative preoperative and corresponding OCT at time of CME detection and

evolution at year after surgery for each case in CME group. Note that some eyes had exacerbation of

cystoid cavities after surgery, some while the others had cystoid changes after menbrane peeling.

Most of the CME resolved by the end of the follow-up.
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DISCUSSION

The present report indicates that postoperative CME with a characteristic spectral
domain OCT appearance of cysts occurred in 2.6% of patients undergoing
vitrectomy with ERM peeling.

Although widely recognized, very few studies report the incidence of CME after pars
plana vitrectomy, which ranges from 1.4% up to 64% depending on the series and
the definition taken for CME.

Savastano et al. reported postoperative CME in five out of 354 patients (1.4%)
undergoing ERM removal.® All five patients had significant and persistent macular
edema even before surgery, while only 25% of our patients with postoperative CME
had preoperative intraretinal cysts. Surgery was performed with 25-gauge
instrumentation and triamcinolone or MembraneBlue-Dual (DORC, Zuidland, The
Netherlands) were used for staining.

Frisina et al. reported postoperative CME in 33 out of 242 patients (12.8%)
undergoing ERM peeling® with no correlation with cataract extraction during
combined surgery. The surgical procedure differed in that peripheral endolaser was
systematically applied at the vitreous base and multiple staining agents were used
(indocyanine green, brilliant peel, MembraneBlue-Dual), which may have retinal
toxicity. Therefore, the authors hypothesized that the technique used could stimulate
an inflammatory reaction in the macula. Moreover, the definition of CME was
extended to all patients presenting intraretinal cysts on OCT, while we only
considered patients with clinically significant CME.

Finally, in a prospective cohort study Kim et al. reported 64% of their patients
presented CME 1 month after membrane peeling, mostly related to postoperative
inflammation or epinephrine use in the infusion solution'®. The inclusion criterion was
anatomically defined as CMT over 272 um on OCT. However, deviation from the
normal thickness is very frequent and temporary after ERM peeling and does not
always affect vision. This OCT-based definition of CME after different vitreoretinal
procedures gave little information on decreased vision and cystic change after ERM
peeling.

As in recent papers® 2, we did not find an increased risk of postoperative CME when
performing combined phacovitrectomy. Cataract progression is the most frequent
complication after vitrectomy for ERM and requires reoperation in 70% patients
within 12 months and retards visual rehabilitation.”™ Moreover, a recent prospective
study related an increased risk of CME when cataract was performed in
vitrectomized eyes for ERM peeling.™

We found prostaglandin use in three patients who developed CME. Prostaglandin
analogues reduce intraocular pressure by increasing aqueous outflow through the
uveoscleral outflow. Topical use of prostaglandin analogues has been described as a
risk factor of CME after cataract surgery, but this remains controversial.'®"” Fourteen
patients were treated with topical prostaglandin analogues before and after surgery
in this study and three of them developed postoperative CME. Multivariate
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regression analysis found a significantly increased risk of postoperative CME with an
11.94 odds ratio (p=0.002) for prostaglandin users. We did not find previous reports
on prostaglandin analogues as a risk factor for postoperative CME after membrane
peeling. The pathogenesis of CME induced by prostaglandin analogues remains
unclear but could be a breakdown in the bloodRretinal barrier.'® The number of
patients using prostaglandin analogues in this series was small and these results
must be confirmed in a larger series. Prostaglandin analogue use must be
determined before undergoing membrane peeling and the benefit of a switch to a
beta-blocker and/or a carbonic anhydrase inhibitor should be discussed.

Preoperative intraretinal cysts were associated with a nearly fivefold increased risk of
postoperative CME. Preoperative intraretinal cysts were present in 7.6% of the eyes
with idiopathic ERM, with cysts most frequently located in the inner nuclear layer.
These cystic changes in the nuclear layers may be the consequence of traction
effects by the membrane on the neural retina. It may weaken Mdller cells, break
down the retinal barrier and favour worsening of preoperative intraretinal cysts.

Most of the postoperative CME occurred after 3 months. In CME occurring after
cataract surgery, the vast majority of the CME occurred before 3 months.™ This
suggests a different pathogenesis. The direct injury to the retina due to the ERM or
ILM peeling could particularly damage the Mdller cells. The delayed-onset death of
Muller cells could explain the CME. Another hypothesis is toxicity of brilliant blue G.
In order to minimize this risk, we injected 0.05 to 0.15 mL of dye and removed it
within 10 seconds. It is also possible that ILM peeling induces alterations of the
osmotic gradient in the internal retina that cannot be totally resorbed by the retinal
pigment epithelium. Perhaps one or several of these possible mechanisms are
associated with each other or with inflammation. The use of topical application of
non-steroidal anti-inflammatory drugs (indomethacin) for 1 month in all patients
participating in the study could also explain the delayed onset.

The improvement of small-gauge transconjunctival vitrectomy instrumentation has
reduced the incidence of retinal detachment, which was traditionally the most feared
complication after vitrectomy. Nowadays CME has become the most frequent
postoperative complication of ERM surgery with an incidence of 2.6%, twice as high
as retinal detachment, which affects only 1.3% of patients. Preoperative
prostaglandin use and preoperative intraretinal cysts were predictive factors for
postoperative CME, while combined phacoemulsification had no impact. Patients
undergoing vitrectomy for ERM should be examined several months after the
surgery to detect delayed-onset postoperative CME.

The present study is retrospective in design, which can restrict uniformity in follow-up
intervals. However, due to the low incidence of postoperative CME a prospective
study would have needed 2,5 years for recruitment and one year for follow-up. It is
also monocentric, as our center is a major referral location for ERM surgery.
Nevertheless, we concluded that CME may occur in 2.6% of patients undergoing
membrane and ILM peeling, after 3 months in more than half the cases.
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RESUME DE LA THESE

Objectif : Rapporter l'incidence, facteurs de risque et I'évolution des cedémes maculaires
cystoides (OMC) survenant aprés vitrectomie pour membrane épirétinienne (MER)
idiopathique.

Matériels et méthodes: Cette étude rétrospective porte sur 605 patients opérés
consécutivement de MER et suivis pendant 12 mois. Durant le suivi TOMC était défini par
une altération subjective ou objective de la vision associée a une augmentation de
I'épaisseur maculaire centrale en rapport avec des logettes intrarétiniennes sur 'OCT.

Résultats : L’incidence des OMC était de 2,6% (16/605). A la fin du suivi, 'amélioration
moyenne de l'acuité visuelle était de —-0.10 + 0.24 logMAR dans le groupe OMC contre
-0.26 + 0.21 logMAR dans le groupe non-OMC (p=0.0001). Les facteurs prédictifs d'OMC
étaient la présence de kystes intrarétiniens sur 'OCT préopératoire (p=0.016; odds ratio
[OR]=5.01; intervalle de confiance [Cl]=1.36R18.50) et [Iutilisation d’analogues des
prostaglandines (p=0.002; OR=11.94; C|=2.49R57.22).

Conclusion : L’incidence de 'OMC apres chirurgie de MER était 2,6%. Les patients avec un
OMC post-opératoire avaient une moins bonne récupération visuelle. L'utilisation
d’analogues des prostaglandines et les kystes intrarétiniens préopératoires étaient des
facteurs de risque d’OMC.
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