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Contribution of Multifocal Electroretinography
and Optical Coherence Tomography in
Predicting the Visual Prognosis of
Rhegmatogenous Retinal Detachment

Yirtikli Retina Dekolmaninin Gérme Prognozu
Tahmininde Multifokal Elektroretinografinin ve
Optik Koherens Tomografinin Katkilari

ABSTRACT Objective: To determine the contribution of multifocal electroretinography (mfERG) and
optical coherence tomography (OCT) in predicting the visual outcome in patients with macula-off reti-
nal detachments. Material and Methods: Thirthy-seven eyes of 37 patients who had undergone con-
ventional scleral buckling surgery with the diagnosis of macula-off retinal detachment were included
in this prospective study. The fellow eyes of the patients served as the control group. Each study par-
ticipant underwent a comprehensive ophthalmological examination and mfERG recordings were ob-
tained preoperatively and postoperatively. Preoperative height of macular detachment (HMD) and
scans of the fovea were assessed with OCT. Results: P1 and N1 amplitude responses of mfERG improved
significantly in postoperative period (p<0.001). However, statistical analysis showed that both postop-
erative P1 and N1 amplitudes were significantly lower than the control group (p<0.001). Preoperative
amplitudes of P1 of the summed mfERG showed positive (r=0.34, p=0.042) correlation with best cor-
rected visual acuity (BCVA) levels at 6™ month of follow-up. Preoperative BCVA was positively cor-
related to preoperative intensity of P1 response of concentric ring 1+2 (r=0.38, p=0.020) and P1
amplitudes of the total stimulated area (r=0.47, p=0.003). Preoperative changes of the foveal structure
(r=-0.39, p=0.019) and HMD (r=-0.54, p=0.001) showed negative correlation with BCVA levels meas-
ured at the 6th month of follow-up. No correlation was found between postoperative BCVA and both
the duration of macular detachment and preoperative BCVA. Conclusion: Preoperative assessments of
OCT and mfERG in rhegmatogenous retinal detachment may provide valuable prognostic data re-
garding the postoperative visual outcome.

Key Words: Retinal detachment; tomography, optical coherence; electroretinography;
scleral buckling

OZET Amag: Makulasi tutulmus retina dekolmani olan hastalarda gorme keskinligi tahmininde
multifokal elektroretinografinin (mfERG) ve optik koherens tomografinin (OKT) katkilarini belirlemek.
Gereg ve Yontemler: Makulas: tutulmus retina dekolman tamsi ile klasik skleral ¢ékertme cerrahisi
gecirmis 37 hastanin 37 gozii bu prospektif calismaya dahil edildi. Hastalarin diger gozleri kontrol grubu
olarak kullanildi. Her galigma katilimcisina kapsamli bir oftalmolojik muayene yapildi ve mfERG
kayitlar1 cerrahi 6ncesi ve sonrasi elde edildi. Cerrahi 6ncesi makula dekolman yiiksekligi (MDY) ve
fovea taramalar1 OKT ile degerlendirildi. Bulgular: mfERG P1 ve N1 genligi yamtlarinda cerrahi sonrasi
dénemde anlamli diizelme saptand: (p<0,001). Ancak, istatistiksel analiz cerrahi sonrasi hem P1 hem
de N1 genliklerinin kontrol grubuna gére anlamli derecede diisiik oldugunu gésterdi (p<0.001). Cerrahi
oncesi toplam mfERG P1 genlikleri, izlemin 6. ayindaki en iyi diizeltilmis gérme keskinligi (EIDGK)
diizeyleri ile pozitif korelasyon gosterdi (r=0,34, p=0,042). Cerrahi éncesi EIDGK konsantrik halka
1+2’nin P1 yamtlar (r=0,38, p=0,020) ve toplam uyarilmis alan (r=0,47, p=0,003) P1 genligi ile pozitif
korelasyonluydu. Foveanin yapisindaki cerrahi 6ncesi degisiklikler (r=-0,39, p=0,019) ve MDY (r=-0,54,
p=0,001), izlemin 6. ayindaki EIDGK diizeyleri ile negatif korelasyon gosterdi. Hem makula dekolman
siiresiyle hem de cerrahi éncesi EIDGK ile cerrahi sonrast EIDGK arasinda korelasyon bulunamadu.
Sonug: Yirtikh retina dekolmaninda cerrahi 6ncesi OKT ve mfERG degerlendirmeleri cerrahi sonras:
gorsel iyilesme sonucu agisindan degerli prognostik veri saglayabilir.

Anahtar Kelimeler: Retina dekolmani; tomografi, optik tutarl; elektroretinografi;
skleral ¢okertme
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hegmatogenous retinal detachment (RRD)
Ris a relatively rare but serious condition.!

Accumulation of subretinal fluid leads to
separation of neural retina from the underlying
retinal pigment epithelium (RPE). Prolonged hy-
poxia of the outer retina and degeneration of pho-
toreceptors may result in serious visual
impairment. Surgical options such as pneumatic
retinopexy, scleral buckling (SB) and pars plana vit-

rectomy are the mainstay of treatment.?

Along with anatomical success, functional out-
come is extremely important in RRD and depends
on the status of the macula. Several preoperative
factors have been identified to determine the re-
covery of macula in RRD. However certain limita-
tions of these factors have been reported before.?
With this regard, it is clear that there is a growing
need to collect more objective data.

Multifocal electroretinography (mfERG) and
optical coherence tomography (OCT) are relatively
new technologies that enable a detailed evaluation
of the retina.*> Evidence suggests that when to-
gether, these two techniques provide complemen-
tary information on retinal anatomy and function.
In this prospective study, we aimed to evaluate the
contribution of mfERG and OCT in predicting
postoperative anatomical and functional success
of cases who underwent conventional retinal de-
tachment surgery.

MATERIAL AND METHODS

Fourty-six patients who had the diagnosis of mac-
ula-off RRD and those that were eligible for con-
ventional scleral buckling surgery were selected in
this study. Individuals whose RRD involved more
than a quadrant, and those who had completely
normal fellow eyes were enrolled in the study. Fur-
thermore, cases whose retina remained attached
and have completed a minimum of 6 month of fol-
low-up were included. One patient was unable to
complete the follow-up and the remaining 8 pa-
tients experienced recurrent detachment through-
out the follow-up. Accordingly, 9 patients were
removed from the study. Study group consisted of
37 eyes of 37 patients who had conventional RRD
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surgery between January 2007-June 2008 in Uludag
University Department of Ophthalmology. The fel-
low eyes of the patients served as the control group
in mfERG recordings (n=37).

Eyes with vitreous hemorrhage and high my-
opia (>-6 diopters) were excluded. Individuals with
bleeding disorders and those who had more com-
plicated detachments, such as giant retinal tears
and proliferative vitreoretinopathy (PVR) grade C1
and higher, were not included in the study. In ad-
dition, patients who had any prior ocular surgery
other than uncomplicated cataract extraction were
excluded. Again, eyes with any ocular pathology
which could be associated with neural retinal de-
fects (e.g. glaucoma, diabetic neuropathy, optic
neuropathy) were excluded from the study. The
study was carried out with the approval of the local
ethics committee and each case provided a written
informed consent.

Each study participant underwent a compre-
hensive ophthalmological examination, OCT and
mfERG evaluations at the baseline and at the cer-
tain follow-up points. Patients were asked to esti-
mate the duration of macular detachment (DMD)
definitely. DMD was defined as the time between
onset of symptoms of sudden significant visual loss
and surgery. Ophthalmological examination in-
cluded best corrected visual acuity (BCVA) assess-
ment and slit-lamp biomicroscopy. BCVA was
assessed using the Early Treatment Diabetic
Retinopathy Study (ETDRS) chart and converted
to logarithm of the minimum angle of resolution
(logMAR). Both preoperative and postoperative
BCVA outcomes were classified into 3 groups and
then were interpreted. Additionally, the extension
of RRD in terms of quadrants was recorded in each
individual. The structural changes within the
fovea, central foveal thickness (CFT) and height of
macular detachment (HMD) were evaluated by
Stratus optical coherence tomography (OCT; Carl
Zeiss Meditec Inc., Dublin, Calif., USA).

Recordings of mfERG and OCT were per-
formed usually on the day before surgery and at cer-
tain follow-up visits. In this study, mfERG
responses were obtained with the RETIscan sys-
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tem (Roland Consult, Brandenburg, Germany) in
accordance with the guidelines of International So-
ciety for Clinical Electrophysiology of Vision
(ISCEV). The stimulus matrix consisted of 61 scaled
hexagonal elements displayed on a 20-inch moni-
tor with frame rate of 75 Hz. The viewing distance
was set at 26 cm and a red central-fixation cross was
used. Pupils were dilated with 1% tropicamide and
2.5% phenylephrine hydrochloride. After topical
anesthesia, ERG jet type contact lens electrode was
used as the active electrode and a ground electrode
was applied on the forehead. In order to eliminate
artefacts, segments associated with blinks or small
eye movements were repeated. mfERG recordings
of the study eye and fellow eye were made sepa-
rately. As an exception, preoperative mfERG
recordings of the study eyes were performed with
both eyes open. Herewith, patients’ ability to focus
the central-fixation cross of the monitor was in-
creased. The first-order kernel responses were ana-
lyzed in this study (Figures 1A and B). Amplitudes
and latencies of P1 and N1 response from ring 1 (6°)
and ring 1+2 (10.35°) were measured. Additionally,
amplitudes and latencies of P1 and N1 from the
total area (30°) were evaluated.

According to OCT evaluations, preoperative
structural changes within the fovea were divided
into following 3 categories: Type 1 represented

normal retinal architecture (n=10) (Figure 2A),
OCT scans demonstrating splitting of the inner lay-
ers of the retina were entitled as type 2 (n=9) (Fig-
ure 2B). Cases who had splitting of the inner layers
and ondulation of the outer retinal layers were cat-
egorized as type 3 (n=18) (Figure 2C).* HMD was
defined as the distance between the RPE and the
external surface of the central fovea. In some pa-
tients, RPE layer could not be identified in a single
scan. In such a case, HMD was recorded as 2000 p.
At the follow-up, OCT was used to detect foveal or
subfoveal fluid.

Throughout the study, all examinations and
recordings of OCT and mfERG were performed by
the same ophthalmologist (S.Y). All surgeries were
done by the same surgeon (O.Y). In order to cover
the retinal breaks, a silicone explant with or with-
out encircling band was used at the discretion of
the surgeon. Subretinal fluid was drained by scleral
incision and SF6 was injected into the vitreous
when needed (n=18). Follow-up examinations
were scheduled on 1 day, at 1 week, and 1, 3 and 6
months postoperatively. OCT and mfERG assess-
ments were performed 1, 3 and 6 months after the

surgery.
All statistical analyses were performed using
SPSS software version-13.0 (SPSS Inc, Chicago, IL)

T M1 g ME L B, A L Wa

FIGURE 1: mfERG assessments of a case; preoperatively (A) and at the 6" month of follow-up (B).
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FIGURE 2: Preoperative evaluation of detached retina with OCT.
2A: Normal retinal architecture (Type 1).
2B: Splitting of the inner layers (Type 2).

2C: Splitting of the inner layers and ondulation of the outer retinal layers (Type 3).

and p values less than 0.05 were considered as sta-
tistically significant. For normally distributed data,
arithmetic mean and standard deviation were used,
however for abnormally distributed data, median
values and data range (minimum-maximum) were
used. McNamer test, Mann Whitney U test,
Kruskal Wallis test, Wilcoxon Signed test, paired
t-test, Pearson and Spearman correlation coeffi-
cients were used to compare the results.

RESULTS

The mean age of the patients in the study group was
54.0+14.7 years. Twenty six patients were males and

11 were females. Eight cases were pseudophakic
(21.6%). Sixteen cases had total detachment; RRD
involved 3 quadrants in 7 cases, and 2 quadrants in
14 cases. No additional procedures were performed
in any of the cases. During surgery, 2 cases devel-
oped subretinal hemorrhage, fortunately none in-
volved the macula. No significant intraoperative
complications occurred in any of the remaining eyes.
Along the follow-up, 6 cases (16.6%) experienced
mild to moderate epiretinal membranes. Three cases
(10.8%) had persistence of intraretinal edema.

Median preoperative BCVA in the study group
and control group were 3.00 (0.7-3.0) and 0.1 (0.0-

TABLE 1: Classification of preoperative BCVA and the final postoperative BCVA.

Postoperative BCVA at 6" month (logMAR units)

BCVA:>1.0 BCVA:1.0t0 0.4 BCVA: < 0.4
Preoperative BCVA (logMAR units) Number of cases Number of cases Number of cases
=3.0 (n=23) 2 17 .
3.0t0 1.0 (n=8) 0 3
< 1.0 {n=6) 0 3
BCVA: Best corrected visual acuity.
Turkiye Klinikleri ] Med Sci 2013;33(2) 377
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FIGURE 3: Best corrected visual acuity (BCVA) characteristics of 37 patients in preoperative, 1%, 3¢ and 6 month of follow-up. BCVA significantly improved to
postoperative period (p<0.001). Preoperative BCVA was worse than 1.0 logMAR units in the vast majority of cases (83%) and no correlation was found between

preoperative and postoperative BCVA (p=0.09).

0.2) logMAR units respectively. Median postoper-
ative BCVA significantly improved to 0.7 (0.1-1.3),
0.5 (0.1-1.3) and 0,4 (0.0-1.3) logMAR units in the
1%, 3" and 6™ month of follow-up, respectively
(p<0.001). Preoperative BCVA was worse than 1.0
logMAR units (ETDRS equivalent: 20/200) in the
vast majority of cases (83%). However postopera-
tive BCVA was better than 1.0 logMAR units in
67% and better than 0.4 logMAR units (ETDRS
equivalent: 20/50) in 27% of cases (p<0.001), (Table
1) (Figure 3). No correlation was found between
the mean preoperative BCVA and the ultimate vi-
sual outcome (p=0.09). In this study, median DMD
was 15.0 (5-90) days. DMD did not significantly ef-
fect final BCVA (p=0.7) (Figure 4) and final BCVA
was not correlated to age (p=0.5).

Our results showed that P1 and N1 amplitude
responses of mfERG improved significantly in the
postoperative period (p<0.001). However, statistical
analysis showed that both postoperative P1 and N1
amplitudes were significantly lower than the con-
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FIGURE 4: No correlation was found between best corrected visual acuity
(BCVA) at 6 months and duration of macular detachment (p=0.7).

trol group (p<0.001), (Table 2). Amplitudes of P1
and N1 remained steady beyond the 1% month of
follow-up. Preoperative amplitudes of P1 of the

Turkiye Klinikleri ] Med Sci 2013;33(2)
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summed mfERG (=total area) showed positive
(r=0.34, p=0.042) correlation with the final BCVA
levels (Figure 5). Preoperative BCV A was positively
correlated to preoperative intensity of P1 response
at concentric ring 1+2 (r=0.38, p=0.020) and P1 am-
plitudes of the summed mfERG (r=0.47, p=0.003).
There was statistically significant difference be-
tween the preoperative mean latency of both P1
and N1 and postoperative mean latency of P1 and
N1 (p<0.001). Mean latency values of preoperative
P1 and N1 were significantly longer than those of
postoperative P1 and N1. However, latencies of P1
and N1 returned to similar values of the control
group. On the other hand, the extent of RRD was
negatively correlated to preoperative intensity of
P1 response at concentric ring 1 (r=-0.33, p=0.046),
at concentric ring 1+2 (r=-0.41, p=0.013) and P1
amplitudes of the summed mfERG (r=-0.45,
p=0.005).

Central foveal thickness measurements re-
vealed that CFT was 199.2+16.4 p in the control
group. In order to avoid possible inaccurate meas-
urements, CFT was not assessed at the baseline.
Mean CFT was 260.3+88.1, 260.4+85.2 and
258.4+83.1 p in the 1%, 3" and 6™ months of the fol-
low-up, respectively. All postoperative values of
CFT were somewhat thicker than the control
group (p<0.001). Statistical analysis showed that
preoperative changes within the foveal structure
were also related to mean BCVA at the 6® month of
follow-up. Mean BCVA was 0.24+0.2 logMAR
units in type 1 (n=10), however it was 0.62+0.3 and
0.62+0.3 in type 2 (n=9) and type 3 (n=18) respec-
tively (r=-0.39, p=0.019) (Figure 6). Preoperative
OCT evaluations pointed out that median HMD
was 1138.0 (232-2000) m, HMD was greater than
2000 p in 18 cases. Statistically, HMD showed neg-
ative correlation with the ultimate BCVA (r=-0.54,
p=0.001) (Figure 7).

Persistence of subretinal fluid (SRF) under the
fovea was detected in 21 eyes (56.8%) in the first
month of follow-up. Throughout the follow-up,
SRF persistence was seen in 16 eyes (43.2%) and in
8 eyes (21.6%) at the third month and at the sixth
month, respectively. Statistical analysis showed
that there was no significant correlation between

380

the presence of SRF and the preoperative features
of OCT and mfERG. Besides, the persistence of SRF
had no relevance with postoperative BCVA assess-
ments and mfERG recordings.

DISCUSSION

Postoperative visual recovery has always been a
special concern for vitreoretinal surgeons. Particu-
lar efforts have been made to determine preopera-
tive and postoperative factors that could help to
predict the visual outcome.” Preoperative BCVA,
extent of RRD, duration and height of macular de-
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FIGURE 5: Preoperative amplitudes of P1 of the summed response were
significantly correlated to final best corrected visual acuity (BCVA) (r=0.34,
p=0.042).
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FIGURE 6: Preoperative architecture of the fovea is significantly related to
final best corrected visual acuity (BCVA). Cases with normal architecture
(type 1) achieved the best outcome among others (r=-0.39, p=0.019).
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FIGURE 7: Final best corrected visual acuity (BCVA) was found to be better
in cases with shallow detachments (r=-0.54, p=0.001).

tachment, structural changes within the fovea and
proliferative vitreoretinopathy have been identi-
fied as prognostic indicators of final visual acu-
ity.5#1° However limitations of these factors have
urged efforts to identify new hints for prognosis.

Over the last decades, novel techniques that
help to evaluate the status of macula have been in-
cluded in the diagnostic armamentarium of oph-
thalmology. These techniques have provided new
insights regarding the anatomical and functional
status. mfERG is an objective technique that si-
multaneously measures retinal function at multi-
ple retinal locations in terms of negative deflections
(N1 and N2), and a positive peak (P1). mfERG
waveforms reflect not only the photoreceptor
layer, but also bipolar and other cells in the inner
retina. Evidence suggests that the inner portion of
rods and cones contribute to formation of N1 wave
while amacrine cells, bipolar cells and Muller cells
contribute to formation of P1 and N2 wave.!"!2
Briefly, the amplitude of P1 is strongly related to
the function and number of photoreceptors. Be-
sides implicit time is also thought to be a reliable
indicator of retinal injury.'®'* In mfERG it is clearly
known that ring 1 corresponds to fovea, ring 2 rep-
resents parafovea and ring 3 corresponds to peri-
fovea.

In this study, we aimed to evaluate the status
of the macula, accordingly we have studied ring 1

Turkiye Klinikleri ] Med Sci 2013;33(2)

and ringl+2 with mfERG. In order to compare
these 2 innermost rings with the entire retina, we
have used summed values of the total area of hexa-
gons as well. Results of our study showed that SB
surgery helped to improve both amplitudes and la-
tencies of P1 and N1 in the postoperative period.
However, postoperative amplitudes of P1 and N1
were lower than the control group. In our opinion,
this may imply that functional recovery could not
be achieved at the desired extent postoperatively.
Amplitudes of P1 improved more markedly than
those of N1. A review of the literature shows that
these results are consistent with the previously
published data.*?

Preoperative BCVA was in concordance with
the preoperative amplitudes of P1 of ring 1+2 and
the summed mfERG. There was statistically signif-
icant correlations between the extent of RRD and
the preoperative amplitudes of P1 from the fovea,
parafovea and the total area (summed mfERG) in a
decremental manner. Statistical analysis revealed
that preoperative amplitudes of P1 of summed
mfERG was significantly correlated to final BCVA.
We have to notify that there are insufficient data in
the literature dealing with the prognostic value of
P1. Our results indicate that preoperative ampli-
tudes of P1 correlate well with the retinal damage.
Statistically, amplitudes of P1 seemed to help dis-
tinguish those who are more likely to benefit from
the surgery.

Results in this study showed that the ampli-
tudes of P1 and N1 remained steady beyond the 1st
month of follow-up; however Sasoh et al. have re-
ported constancy beyond the third month.* This
difference may be due to the characteristics of the
study groups. In our study, basically all latencies of
P1 and N1 recovered substantially in the postoper-
ative period however they were slightly longer
than the control group. Together with a decrease
in amplitudes, a mild delay in the implicit time sug-
gests outer segment damage of phororeceptors
and/or cell loss which usually take place after RRD.

On the other hand, OCT is a relatively newer
technique that allows to perform in vivo screening
and evaluation of retinal structure in a non-inva-
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sive manner. In retinal detachment, the macula can
be evaluated in detail with pre- and postoperative
OCT.'®" In this study, OCT evaluations pointed
out that preoperative architecture of the fovea is
significantly related to final BCVA. Namely, cases
with normal architecture on OCT (type 1) achieved
the best outcome among others. Our results suggest
that HMD was negatively correlated to final
BCVA. Statistically, final BCVA was found to be
better in cases with shallow detachments. The sig-
nificance of foveal architecture and HMD has been
reported previously.®® Machemer and Norton have
shown that increment in the distance between the
detached retina and the RPE aggravates photore-
ceptor degeneration.'® Similarly, our results suggest
that HMD (r=0.54) has greater effect on the final
visual acuity than preoperative changes of the
foveal structure (r=0.39).

Postoperatively, SRF was detected as a com-
mon feature among the participants of our study.
Fortunately SRF gradually resolved in the vast ma-
jority, however in 8 patients SRF still persisted
even at the 6® month of follow-up. No significant
correlation existed between the presence of SRF
and the preoperative assessments of OCT and
mfERG. Persistence of SRF has been reported in
30% to 50% of cases that have undergone conven-
tional RRD
Gonvers have stated that longstanding accumula-

surgery.'®!® Wolfensberger and

tion of SRF could be associated with visual impair-
ment, and SRF may persist up to 12 months
postoperatively.'® In most of our patients, SRF was
inclined to decrease along the follow-up. Statisti-
cally, accumulation of SRF did not provoke any al-
teration in the recordings of mfERG. This situation
made us think that persistence of SRF may not
cause significant functional change in the retina at
least in the short term.

Currently, there is ongoing debate regarding
the contribution of preoperative BCVA in the de-
termination of postoperative visual acuity. Several
reports have emphasized that preoperative BCVA
helps to estimate the final postoperative BCVA in
macula-off RRD.? However some authors specify
that preoperative visual acuity has a limited place
in the determination of visual acuity.® Previously,
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it has been reported that the percentage of regain-
ing postoperative acuity of 20/50 or better is 31%
when preoperative acuity is less than 20/200. How-
ever, the percentage rises to 65% when preopera-
tive BCVA is better or equal to 20/200.° In our
study, the abovementioned results were found as
22% and 50% respectively. Nevertheless we could
not find any statistically significant relationship be-
tween the preoperative BCVA and the final visual
outcome. This situation has led to some doubts
about the impact of preoperative vision on postop-
erative vision. We believe that further investiga-
tion is needed on this topic.

Moreover, duration of macular detachment
has been stressed as a major prognostic factor in
predicting visual prognosis.”!? Several reports have
pointed out that in cases with macula-off RRD; the
final visual outcome is diminished within 1 to 2
weeks after the onset of detachment.??> However
in this study, there was no statistically significant
correlation between the final BCVA and DMD.
This result clearly contradicts with the previously
published data. We suppose that this discrepancy
may be attributed to the characteristics of the study
group.

There are some points that need to be ex-
plained in our study. Preoperative amplitudes of P1
of the summed response (total area) were signifi-
cantly correlated to final BCVA. We were surprised
to notice that amplitudes of ring 1 did not expose
statistically proven correlation with the postoper-
ative outcome. It may be attributed to inter-indi-
vidual variation of mfERG measurements or the
condition of the photoreceptors of the cases. Lim-
itations of our study can be listed as the small num-
ber of subjects and the relatively short follow-up.
One drawback of the study is regarding the tech-
nology of OCT. Certainly, spectral domain OCT
provides more detailed data about the architecture
of retina.” Especially studying the abnormalities in
the IS/OS junction and external limiting mem-
brane could have added valuable information to
our study.

In conclusion, factors that help to predict the
anatomical and functional success in macula-off
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RRD have not been sufficiently enlightened yet. In-
dicators previously described on the subject still
maintain value to some extent. However, it is obvi-
ous that a more practical and objective approach is
needed for precise prescience on this topic. Our re-
sults indicate that both mfERG and OCT may help
to document the potential functional recovery.

These techniques may be utilized preoperatively in
a complementary manner to distinguish patients
who are most likely to benefit from the surgery. We
believe that further studies with large scale are re-
quired to determine the factors that could con-
tribute to predict the visual outcome in cases with
RRD.
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