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Abstract: The timing of repair and the utility of spectral-domain optical coherence tomography
(SD-OCT) for macula-off retinal detachment remains a controversial issue. Four patients who
presented with macula-off retinal detachment underwent repair at various time points after
symptom onset. Postoperative SD-OCT of the macula demonstrated correlation with final
visual acuity.
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Introduction

Despite extensive study, timing of repair for macula-off rhegmatogenous retinal
detachments remains controversial. It has been suggested that visual recovery is cor-
related with the height of a bullous macula-off detachment.! It has also been reported
that shorter duration of macular detachment is associated with better visual acuity
outcomes.? Recent studies have reported the use of spectral-domain optical coher-
ence tomography (SD-OCT) in the evaluation and follow-up of patients with retinal
detachment and retinoschisis.>* In the current study, four patients with macula-off
retinal detachment are reported that underwent surgical repair at various time points
after symptom onset with preoperative and postoperative clinical and anatomic cor-
relation using SD-OCT.

Case report

Case |

A 70-year-old Latin American woman presented for evaluation of decreased vision in
the right eye for 3 days. Past ocular history was significant for bilateral uncomplicated
cataract extraction with intraocular lens placement 4 months prior.

Ophthalmic examination revealed best-corrected visual acuity of 1/200 in the right
eye and 20/20 in the left. A relative afferent pupillary defect was noted in the right eye.
Intraocular pressure was 14 mmHg in both eyes. The posterior segment examination
of the right eye demonstrated a bullous rhegmatogenous retinal detachment caused by
a superotemporal horseshoe tear (Figure 1A). SD-OCT revealed marked elevation of
the retina extending through the macula to the optic nerve (Figure 1B).

The patient underwent a scleral buckling procedure with cryotherapy 6 days after
initial examination. The following day, 0.3 cm® of 100% C,F (octafluoropropane)
gas was placed in the right eye because of persistent subretinal fluid. Postoperatively,
the patient’s retina remained attached, and vision slowly improved. Six months after
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Figure | Preoperative examination, Case |. (A) Right eye posterior segment
photograph demonstrating bullous retinal detachment extending to optic nerve
from superotemporal horseshoe flap tear. (B) Right eye SD-OCT demonstrating
bullous retinal detachment, with subretinal fluid extending to optic nerve (Cirrus™
HD-OCT; Carl Zeiss Meditec, Inc., Dublin, CA, USA).

Abbreviation: SD-OCT, spectral-domain optical coherence tomography.

successful retinal detachment surgery, the patient’s best-
corrected visual acuity in the right eye was 20/60 (Figure 2A).
SD-OCT revealed mild foveal atrophy in the outer nuclear
layer, with mild disruption of the inner segment ellipsoid
layer (Figure 2B).

Case 2

A 57-year-old Latin American woman presented for evalua-
tion of decreased vision in the right eye for 2 days. Past ocular
history was significant for bilateral uncomplicated cataract
extraction with intraocular lens placement 5 months prior and
a retinal tear in the right eye, status post-laser retinopexy.
Ophthalmic examination revealed best-corrected visual
acuity of 20/70 in the right eye and 20/20 in the left eye.
No relative afferent pupillary defect was noted. Intraocular
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Figure 2 Postoperative examination, Case |. (A) Right eye posterior segment
examination with visible scleral buckle and reattached macula. (B) Right eye SD-
OCT demonstrating mild disruption of the inner segment ellipsoid layer (Cirrus™
HD-OCT; Carl Zeiss Meditec, inc., Dublin, CA, USA).

Abbreviation: SD-OCT, spectral-domain optical coherence tomography.

pressure was 15 mmHg in the right eye and 18 mmHg in
the left eye. The posterior segment examination of the right
eye revealed a shallow rhegmatogenous retinal detach-
ment caused by two temporal horseshoe tears (Figure 3A).
SD-OCT demonstrated temporal subretinal fluid extending
under the fovea (Figure 3B).

The patient underwent pars plana vitrectomy with
air-fluid exchange, endolaser, and placement of C,F,
(octafluoropropane) gas in the right eye 1 day after
presentation. Postoperatively, the patient’s retina remained
attached, and vision slowly improved. One year after sur-
gery, the patient’s best-corrected visual acuity in the right
eye was 20/20 (Figure 4A). SD-OCT revealed intact foveal
contour with normal-appearing inner segment ellipsoid
layer (Figure 4B).
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Figure 3 Preoperative examination, Case 2. (A) Right eye posterior segment
examination demonstrating a temporal retinal detachment, with subretinal fluid
extending into the fovea. (B) Right eye SD-OCT demonstrating retinal detachment
with subretinal fluid extending beneath the fovea (Cirrus™ HD-OCT; Carl Zeiss
Meditec, Inc., Dublin, CA, USA).

Abbreviation: SD-OCT, spectral-domain optical coherence tomography.

Case 3

A 49-year-old Caucasian woman presented with history of
floaters in the right eye for 3 weeks and decreased vision
for 1 day. Past ocular history was significant for bilateral
LASIK (Laser-Assisted in situ Keratomileusis) for myopia
10 years prior.

Ophthalmic examination revealed best-corrected visual
acuity of 20/200 in the right eye and 20/20 in the left eye.
No relative afferent pupillary defect was noted. Intraocular
pressure was 16 mmHg in both eyes. The posterior segment
examination demonstrated a bullous rhegmatogenous retinal
detachment caused by a superior horseshoe tear (Figure 5A).
SD-OCT showed extensive subretinal fluid, with bullous
elevation of the fovea (Figure 5B).

The patient underwent a successful scleral buckling
procedure with placement of 0.5 cm? of 100% SF, (sulfur
hexafluoride) gas. One month after surgery the patient’s best-
corrected visual acuity in the right eye was 20/40 (Figure 6A).

Figure 4 Postoperative examination, Case 2. (A) Right eye posterior segment
examination revealing attached retina with good foveal reflex. (B) Right eye SD-
OCT demonstrating intact foveal contour and inner segment ellipsoid layer with
nasal epiretinal membrane (Cirrus™ HD-OCT; Carl Zeiss Meditec, inc., Dublic,
CA, USA).

Abbreviation: SD-OCT, spectral-domain optical coherence tomography.

SD-OCT revealed intact foveal contour with normal-
appearing inner segment ellipsoid layer (Figure 6B).

Case 4

A 50-year-old Caucasian woman presented with history
of gradual decrease in vision in the right eye over several
months. Past ocular history was significant for bilateral
LASIK for myopia 1 year prior.

Ophthalmic examination revealed best-corrected visual
acuity of 20/100 in the right eye and 20/15 in the left eye.
No relative afferent pupillary defect was noted. Intraocular
pressure was 10 mmHg in both eyes. The posterior segment
examination demonstrated a rhegmatogenous retinal detach-
ment caused by inferior retinal holes (Figure 7A). SD-OCT
revealed shallow subretinal fluid extending under the fovea
(Figure 7B).

The patient underwent a successful scleral buckling pro-
cedure with cryotherapy. At 3-month follow-up the patient’s
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Figure 5 Preoperative examination, Case 3. (A) Right eye posterior segment
examination demonstrating a superior bullous retinal detachment with subretinal
fluid extending into the fovea. (B) Right eye SD-OCT demonstrating subretinal fluid,
with bullous elevation of the fovea (Spectralis HRA + OCT; Heidelberg Engineering,
Inc., Heidelberg, Germany).

Abbreviation: SD-OCT, spectral-domain optical coherence tomography.

7/17/2013
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Figure 6 Postoperative examination, Case 3. (A) Right eye posterior segment
examination revealing attached retina with good foveal reflex. (B) Right eye SD-OCT
demonstrating intact foveal contour and inner segment ellipsoid layer (Spectralis
HRA + OCT; Heidelberg Engineering, Inc., Heidelberg, Germany).

Abbreviation: SD-OCT, spectral-domain optical coherence tomography.

Not original data

Figure 7 Preoperative examination, Case 4. (A) Right eye posterior segment
examination demonstrating an inferior retinal detachment, with subretinal fluid
extending into the fovea. (B) Right eye SD-OCT demonstrating subretinal fluid
extending through the fovea (Spectralis HRA + OCT; Heidelberg Engineering, Inc.,
Heidelberg, Germany).

Abbreviation: SD-OCT, spectral-domain optical coherence tomography.

best-corrected visual acuity in the right eye was 20/200
(Figure 8A). SD-OCT revealed intact foveal contour with
disruption of the inner segment ellipsoid layer (Figure 8B).

Discussion

With an annual incidence of 12 per 100,000 individuals,
rhegmatogenous retinal detachment remains an important
cause of visual morbidity, especially in macula-off cases.’
Risk factors for retinal detachment include prior retinal tears,
myopia, and cataract surgery.® Options for surgical repair
include traditional scleral buckling, pars plana vitrectomy,
pneumatic retinopexy, and combination techniques, with
regional variation in the choice between these procedures.’
The strongest prognostic indicator of postoperative visual
outcome is preoperative visual acuity.®
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Figure 8 Postoperative examination, Case 4. (A) Right eye posterior segment
examination revealing attached retina with pigment demarcation line inferiorly.
(B) Right eye SD-OCT demonstrating intact foveal contour, resolution of cystoid
macular edema, and moderate disruption of the inner segment ellipsoid layer
(Spectralis HRA + OCT; Heidelberg Engineering, Inc., Heidelberg, Germany).
Abbreviation: SD-OCT, spectral-domain optical coherence tomography.

A controversial issue surrounding surgical repair of macula-
off rhegmatogenous retinal detachments is the timing of repair.
The first three patients described in the cases underwent
repair 9, 3, and 1 day(s) after symptom onset, respectively. It
has been proposed that rapid repair resulted in better visual
acuity outcomes. One case series demonstrated that macular
detachment of less than 10 days was associated with better final
visual acuity.? More recently, one group proposed that surgi-
cal repair within 6 days of symptoms of macular detachment
resulted in similar anatomic outcomes but better visual acuity
outcomes as compared with repair beyond 6 days.” However,
in another study, there was no statistical difference in visual
recovery in patients operated within 1-2 days, 3—4 days,
or 5-7 days after macular involvement.'°

It has been recognized that successful anatomic reat-
tachment does not always predict visual improvement in

macula-off cases. Although the retina was successfully
attached in all four patients, the final best-corrected visual
acuity in the fourth patient was 20/200 as compared with
20/60 in the first patient, 20/20 in the second patient, and
20/40 in the third patient. On postoperative SD-OCT, the first
and fourth patients had outer nuclear atrophy and inner seg-
ment ellipsoid layer disruption, while the other patients did
not. Despite reattachment, there are microstructural changes
within the photoreceptor layer, specifically disruption of
the inner segment ellipsoid layer, in SD-OCT."" One study
demonstrated that the status of the inner segment ellipsoid
layer as well as the outer nuclear layer thickness are sig-
nificantly correlated with final visual acuity outcomes after
retinal detachment repair.'? It has been shown that increased
preoperative foveal thickness and outer retinal corrugation
are associated with worse visual prognosis, perhaps due
to ellipsoid layer disruption.>'3> However, the majority of
cases, including in these studies, were not bullous retinal
detachments.

These four patients with macula-off retinal detachments
demonstrate anatomical findings that correlate with final
visual acuity outcome using SD-OCT. This technology is
usually applied to conditions without bullous retinal detach-
ment, but this case series shows that the technology can
also be applied in this condition. While the exact timing of
repair for macula-off detachments remains controversial,
SD-OCT and other newer imaging modalities may be helpful
as prognostic tools both before and after retinal detachment
surgery. Further study, such as a larger retrospective series
with masked reading of postoperative SD-OCT images, is
recommended.
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