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Abstract

We report three cases of Cystoid Macula Edema (CME) associated with
the use of silicone oil tamponade forretinal detachment (RD) repair. Clinical
presentation, age at presentation, detachment severity and visual recovery
differed considerably in the three cases. CME developed 1 monthafter silicone
oil placement and resolved in 1 month or less after silicone oil removal in all
three cases. Visual acuities improved from 20/100 to 20/40, 20/400 to 20/70
and 20/100 to 20/60 in the three cases, respectively. Silicone oil tamponade
may be associated with CME formation. The etiology of CME following silicone
oil placement is unclear but may involve an inflammatory reaction and/or
mechanical traction.
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Abbreviations

BCVA: Best-Corrected Visual Acuities; CME: Cystoid Macular
Edema; OD: Right Eye; OS: Left Eye; POM: Post-Operative Month;
POW: Post-Operative Week; PVD: Posterior Vitreous Detachment;
RD: Retinal Detachment; SRF: Sub-Retinal Fluid

Introduction

Tamponade agents are needed during surgical repair of retinal
detachment (RD) to reduce the rate of postoperative recurrent RD
[1]. While gas and silicone oil often have similar clinical outcomes,
the selection of tamponade agent is done on an individualized basis,
with consideration for factors such as detachment configuration,
retinal break location, lens status, patient compliance, need for air
travel in the early postoperative period, and surgeon and patient
preferences [2].

Most cases of silicone oil removal occur without complication,
but adverse outcomes of retinal re-detachment, cataract formation,
postoperative keratopathy, elevated intraocular pressure, and
intravitreal hemorrhagehave been reported [3]. To the best of
our knowledge, we report the first occurrence of Cystoid Macular
Edema (CME) associated with surgical RD repair using silicone oil
tamponade. The unclear etiology of CME in this setting is explored by
examining the clinical reports of the presented cases.

Case Presentations

Casel

A 73-year-old man presented with a two-day history of new
floaters and an episode of photopsia in his right eye (OD). His
ocular history was significant for dry macular degenerationand
posterior vitreous degeneration in both eyes (OU), and uneventful
phacoemulsification and posterior chamber intraocular lens implant
OU one year prior. On examination, his best-corrected visual acuities
(BCVA) were 20/25 OD. Indirect ophthalmoscopy revealed a shallow
inferior-nasal schisis OD without no sub-retinal fluid (SRF), holes or

tears. The patient was educated on RD symptoms and scheduled for
frequent follow-up appointments. Five days later the patient noticed
new flashes of light and increased floaters. His vision was unchanged
from prior exam, and fundoscopy revealed new SRF with an inferior-
nasal RD. Spectralis’ OCT (Heidelberg Engineering Inc., Heidelberg,
Germany) confirmed these clinical findings (Figure 1A) and the
patient subsequently underwent a pars plana vitrectomy with silicone
oil tamponade for retinal detachment repair. At post-operative
month (POM) 1, BCVA was 20/150 OD, and OCT revealed CME
OD (Figure 1B). Silicone oil was removed 2.5 months after the initial
vitrectomy. Two weeks after silicone oil removal, BCVA improved to
20/500D and OCT showed total resolution of the CME (Figure 1C).

Case 2

A 53-year-old man presented with a 2-month history of worsening
vision in his left eye. He had undergone pars plana vitrectomy
with silicone oil tamponade 9 months prior for a macula-sparing
rhegmatogenous retinal detachment OS. Silicone oil was removed
4 months after vitrectomy with an uneventful phacoemulsification
and posterior chamber intraocular lens implant. On examination, his
BCVA were 20/25 OD and 20/80 OS, fundoscopy revealed drusen
and drusenoid pigment epithelial detachments without SRF or CME
(Figure 2A). The patient developed a recurrent retinal detachment
and subsequently underwent pars pana vitrectomy with silicone
oil tamponade. At POM 1, BCVA was 20/400 OSCME (Figure 2B).
Silicone oil was removed 4.5 months later. At POMI month, BCVA
improved to 20/70 OS with complete resolution of CME (Figure 2C).

Case 3

A 61-year-old man underwent surgical repair of a macula-
involving rhegmatogenous retinal detachment with pars pars plana
vitrectomy with pneumaticretinopexy OD with hand motion vision
under gas. OCT prior to surgery revealed a flat macula without SRF
(Figure 3A). At post-operative week (POW) 1, the patient developed a
recurrent retinal detachment with proliferative vitreoretinopathy and
vitreous hemorrhage. The patient emergently underwent pars pars
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Figure 1: (A) OCT of the right eyel day prior to silicone oil placement
showing sub-retinal fluid with an inferior retinal detachment. (B) OCT reveals
CME 1 month after silicone oil placement. (C) Resolution of CME1 month
following silicone oil removal.

plana vitrectomy with silicone oil tamponade, phacoemulsification
and posterior chamber intraocular lens implant OD. At POW 1,
BCVA was 20/100 OD. Fundoscopy revealed a flat macula without
CME. At POM 1, BCVA was 20/100 OD, and OCT showed new CME
OD (Figure 3B). Silicone oil was removed 3.5 months later. At POM
1, BCVA improved to 20/60 OD, and fundoscopy revealed attached
retina with a flat macular and resolution of CME (Figure 3C).

Discussion

Silicone oil with 5000 centistokes consistency was the
preferred agent for tamponade in the reported cases due to the
detachment location, the ability to control tamponade duration,
and surgical preference in the treatment of concurrent proliferative
vitreoretinopathy. The cases differed considerably with regards
to patient age at presentation, baseline ocular health, clinical
presentation, detachment severity, detachment configuration and
extent of recovery and likely cause of retinal detachment. All three
cases shared the clinical course of developing OCT-proven CME
within 1 month after silicone oil placement, whileshowing visual
acuityimprovement and CME resolution within 1 month after
silicone oil removal.

CME formation has been linked to ocular inflammation caused
by traumatic insults in procedures like cryotherapy, scleral buckle,
and phacoemulsification during cataract extraction [4]. Given the
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Figure 2: (A) OCT of the left eye showing sub-retinal fluid inferior to fovea
from recurrent macula-involving rhegmatogenous retinal detachment. (B)
OCT showing CME 1 month after silicone oil placement. (C) Resolution of
CME 1 month following silicone oil removal.

temporal relationship of CME formation and silicone oil placement,
traumatic insults caused by vitrectomy or endophotocoagulation
is unlikely to cause CME in our patients. Silicone oil injection has
been reported to stimulate an inflammatory reaction in clinical and
experimental studies, though this response has never been shown to
cause CME formation [5]. Interestingly, the precipitous appearance
and resolution of CME within 1 month of silicone oil exposure and
withdrawal coincides with Wichham et al. findings that silicone oil
placement triggers a macrophage-mediated inflammatory reaction
that presists for up to one month following silicone oil removal
[6]. Silicone oil may also exacerbate intraocular inflammation by
impairing the potassium ion buffering function of Miieller cells,
which may lead to intra-retinal excitotoxicity and neuronal damage
[7,8]. The exact nature of the pathology in our patients is unclear, but
the resolution of CME following silicone oil removal may represent
removal of the inflammatory nidus and subsequent recovery.

Tractional forces have also been implicated in CME formation [9].
Our incomplete understanding of the adhesive forces of silicone oil
was first realized when silicone oil tamponade was utilized in patients
with silicone intraocular lens. Experimental studies since then have
demonstrated silicone oil has varying adhesive interactions with
different materials and surfaces [10]. If non-uniform interactions are
present between the silicone oil tamponade and the retinal surface, the
resultant tractional forces may cause CME analogous to the anterior
vitreomacular traction caused by Posterior Vitreous Detachment
(PVD) [9]. If this hypothesis is correct, the abrupt resolution of CME
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Figure 3: (A) OCT of the right eye showing a flat macula prior to macula-
sparking retinal detachment repair. (B) OCT showing CME 1 month after
silicone oil placement. (C) Resolution of CME 1 month following silicone oil
removal.

following silicone oil removal correlates well with the resolution of
foveal thickening observed with relief of vitreomacular traction in
PVD [9].

Inflammatory and mechanical forces may play a role in CME
development with use of silicone oil tamponade. Since most cases
of CME resolve spontaneously, the decision to remove a silicone oil
tamponade to expedite visual acuity improvement should be weighed
against the adverse effects associated with premature tamponade
removal.
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