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Abstract: Rhegmatogenous retinal detachment (RRD) is a serious and emergency condition that 14 

may cause visual disturbance. Treatment includes pars plana vitrectomy with a tamponade such as 15 

intraocular gas or silicone oil (SO). In many countries, silicone oil is still favorable compared to 16 

intraocular gases as tamponade for reattachment of retinal detachment surgery. The application 17 

provides a higher anatomical success rate, especially in cases of proliferative vitreoretinopathy 18 

(PVR) that were previously considered untreatable. Objective assessment of the retinal nerve fiber 19 

layer (RNFL) using optical coherence tomography (OCT) in the eye with silicone oil tamponade is 20 

a challenge because of the limitations and difficulties in taking images. This study aims to assess the 21 

RNFL thickness changes in rhegmatogenous retinal detachment patients using SO tamponade and 22 

its subsequent removal conducted on a total of 35 post-operative RRD patients. Central macular and 23 

RNFL thickness, as well as best-corrected visual acuity (BCVA), were recorded at the time of tam- 24 

ponade and after the removal of the SO at 1, 4, and 8 weeks, respectively. The results showed that 25 

the changes in RNFL thickness significantly decreased in the group of ≤6 months, especially in the 26 

superior and temporal quadrants, and BCVA increased after SO removal (p < 0.05). Central macular 27 

thickness was significant (p <0.001) at the end of the visit. Improved visual acuity is associated with 28 

decreased RNFL and central macular thickness after SO removal. 29 
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 32 

1. Introduction 33 

Rhegmatogenous retinal detachment (RRD) is the separation of the neurosensory 34 

layer retina from the retinal pigment epithelium (RPE) with a full-thicknesss break in the 35 

retina. In most cases, these breaks are brought about by vitreous traction on the retina, 36 

which also makes it possible for fluid to accumulate in the subretinal region [1]. This path- 37 

ologic condition is devastating and requires immediate treatment as it may result in vision 38 

loss. The number of cases is a prevalence of 1 in 10,000 cases per year [2]. Age, gender, 39 

history of cataract surgery, and myopic status are all variables that might increase the 40 

likelihood of developing rhegmatogenous retinal detachment. There is an increased risk 41 

of RRD in myopic patients by a factor of ten for every three dioptres. In Asia, the rate of 42 

high myopia among school-aged children is as high as 80% [3]. The risk of RRD varies not 43 

just by myopic status—White and Asian males have a relatively higher risk than other 44 

groups [4]. 45 
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The treatment of RRD includes surgery of pneumatic retinopexy (PnR), scleral buck- 46 

ling (SB), and pars plana vitrectomy (PPV). Pneumatic retinopexy is a non-incisional, min- 47 

imally invasive surgical surgery initially reported by Rosengren in 1938 [5]. It is used to 48 

cure rhegmatogenous retinal detachment with the location of superior breaks. In PnR, the 49 

fundamental surgical processes include retinopexy of the retinal break by using cryother- 50 

apy or laser photocoagulation, intraocular gas injection either before or after retinopexy, 51 

and the maintenance of an appropriate head position for the required amount of time 52 

following surgery [6,7]. 53 

Scleral buckling is a surgical procedure that repairs retinal breaks and reduces vitre- 54 

ous stress on retinal tears. Since the 1950s, SB has been used as either the primary or sec- 55 

ondary treatment for RRD repair. This approach was inspired by Jules Gonin’s [8], and 56 

until now, SB is still the top choice in the treatment of phakic eyes with localized RRD 57 

accompanied by small anterior holes or retinal dialysis, especially when the signs of pro- 58 

liferative vitreoretinopathy (PVR) are not present. The buckle creates a depression in the 59 

sclera, to reattach the retinal separation of the neurosensory retinal (NSR) layer to the ret- 60 

inal pigment epithelium (RPE). The surgery is based on two key principles: the closing of 61 

retinal tears and the creation of a lasting chorioretinal adhesion [9]. Both of these princi- 62 

ples are essential to the success of the operation. It has been shown that scleral buckling 63 

provides better morphological and functional results in phakic eyes when compared to 64 

vitrectomy when the separation is simple or relatively less complicated [10,11]. 65 

In some circumstances, RRD are associated with vitreous opacities that obscure the 66 

retinal view, giant retinal breaks, posterior retinal breaks that cannot be easily reached by 67 

buckling or any related condition with vitreoretinal traction that cannot be relieved by SB 68 

[12]. In cases of retinal detachment requiring PPV, tamponade agents such as intraocular 69 

gases or silicone oils (SO) are used to restore intraocular volume and apply surface tension 70 

to the entire detached retinal surface [13]. In contrast to PnR, which makes use of intraoc- 71 

ular gases that are not diluted and expand, tamponade in PPV is typically achieved by 72 

completely filling the vitreous cavity with non-expanding gases that have been diluted in 73 

the air at isovolumetric concentrations (for example, 20% SF6 or 14% C3F8). This is done 74 

in order to prevent the vitreous cavity from being displaced [14,15]. 75 

The application of SO provides a higher anatomical success rate, especially in cases 76 

of PVR that were previously considered untreatable [16,17]. SO must displace retinal 77 

aqueous humor to work as an internal tamponade. This function depends on four physical 78 

parameters, including specific gravitation, buoyancy, interfacial tension, and a viscosity 79 

[18]. Silicone oil floats in the vitreous cavity because the specific gravity is 0.97; its bubbles’ 80 

surface tension may change after injection into the eye. Higher viscosity silicone oils may 81 

emulsify less. In the vitreous cavity, buoyancy and gravity operate on an intraocular tam- 82 

ponade agent that presses against the retina as a downward force. Moreover, interfacial 83 

tension is the interaction between two immiscible chemicals, such silicone oil and aqueous 84 

humor. Current silicone oils have viscosities ranging from one thousand (MW 37 kDa) to 85 

five thousand cSt (MW 65 kDa) [18,19]. 86 

A study of SO tamponade in rabbit eyes showed a significant reduction in myelinated 87 

optic nerve fibers. Human and animal studies report silicone oil migration to ocular tis- 88 

sues, including the optic nerve and macrophage-mediated inflammatory responses. The 89 

objective assessment of the retinal nerve fiber layer (RNFL) in the eyes with intraocular 90 

SO tamponade is difficult in taking image. Optical coherence tomography (OCT) is a non- 91 

contact and non-invasive technology used to describe and monitor retinal layers and optic 92 

nerve morphology. It can detect retinal nerve tissue loss by quantitatively measuring 93 

RNFL thickness at high resolution [20–23]. Meanwhile, recent advances in vitreoretinal 94 

surgery have improved surgical outcomes [24]. Various factors, including the height of 95 

the macular detachment and outer retinal subfoveal changes, have been evaluated for vis- 96 

ual acuity outcomes in RRD [25]. 97 

This study aims to assess the retinal nerve fiber layer thickness changes, intraocular 98 

pressure and central macular thickness and their correlation with the best corrected visual 99 
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acuity outcomes in rhegmatogenous retinal detachment patients using silicone oil tam- 100 

ponade and its subsequent removal. 101 

2. Materials and Methods 102 

This study was a prospective cohort study conducted at the Hasanuddin University 103 

Hospital and JEC-ORBITA eye clinic, Makassar, Indonesia, to evaluate the changes in ret- 104 

inal nerve fiber layer thickness and central macular thickness in patients of rhegmatog- 105 

enous retinal detachment when using an intraocular tamponade of silicone oil and after 106 

its removal. 107 

A total of 35 patients fulfilled the inclusion criteria and underwent pars plana vitrec- 108 

tomy followed by silicone oil as the intraocular tamponade. The range in patient age was 109 

15–60 years old; the patients that showed a willingness to participate in the study signed 110 

the informed consent. Meanwhile, the exclusion criteria were the presence of macular ab- 111 

normalities, such as an epiretinal membrane (ERM), macular hole, and all cases requiring 112 

internal limiting membrane (ILM) or ERM peeling, glaucomatous optic neuropathy, and 113 

non-cooperative patients. Others with a history of ocular trauma and retinal vascular dis- 114 

ease were also excluded. Patients are declared dropouts when they did not follow up ac- 115 

cording to the time schedule and experienced retinal redetachment after the removal of 116 

silicone oil. 117 

The silicone oils used were SO 1300 and 5000 cSt, with the duration of intraocular 118 

tamponade ranging from 3 to 12 months. Silicone oil removal was performed when com- 119 

plete retinal attachment status was achieved, or there were any signs of silicone oil emul- 120 

sification. All patients who fulfilled the inclusion criteria were examined for visual acuity, 121 

anterior segment of the eye, intraocular pressure, indirect fundoscopy, and OCT (Heidel- 122 

berg engineering, HRA OCT Spectralis®) for the examination of RNFL and CMT using 123 

three circular scans with a diameter of 3.4 mm for each eye, as well as the macula. This 124 

examination was carried out serially before (group 1) and after SO removal at 1 week 125 

(group 2), 4 weeks (group 3), and 8 weeks (group 4). All results were recorded and ana- 126 

lyzed using paired t-tests and repeated ANOVA followed by the post-hoc Bonferroni test, 127 

sig. p < 0.05. 128 

3. Results 129 

The mean differences in retinal nerve fiber layer thickness, central macular thickness, 130 

intraocular pressure, and best-corrected visual acuity before and after SO removal are 131 

shown in Table 1. In Figure 1, the data was divided based on the intraocular tamponade 132 

SO duration (≤6 months and >6 months). Statistical analysis found there were significant 133 

differences between the RNFL thickness ≤6 months in the superior (p < 0.001) and tem- 134 

poral (p < 0.001) areas, CMT ≤ 6 months (p < 0.001), and the BCVA measurements ≤ 6 and 135 

>6 months (p < 0.001). Therefore, a post-hoc analysis was performed on RNFL thickness, 136 

CMT, and BCVA based on the duration of silicone oil as displayed in table 2. Moreover, 137 

the correlation of the significant value of RNFL (superior and temporal) thickness and 138 

CMT with BCVA is shown in Figure 2. 139 

Table 1. The mean differences in best corrected visual acuity, intraocular pressure, central macular 140 
thickness, and retinal nerve fiber layer thickness between pre- and post-silicone-oil removal. 141 

Variables 

Measurement Time 

p-Value 
Pre SO Removal 

1 wk  

Post SO Removal 

4 wk  

Post SO Removal 

8 wk  

Post SO Removal 

RNFL (µm) 

Inferior 

Superior 

Nasal 

Temporal 

 

154.31 ± 44.05 

139.31 ± 34.71 

98.97 ± 34.50 

109.20 ± 44.92 

 

142.23 ± 38.46 

142.86 ± 42.86 

91.37 ± 28.54 

109.43 ± 42.85 

 

138.34 ± 35.66 

128.91 ± 27.16 

89.77 ± 32.79 

102.11 ± 31.79 

 

139.69 ± 36.38 

121.94 ± 25.47 

90.40 ± 31.43 

97.86 ± 31.23 

 

0.17 

<0.001 * 

0.34 

0.02 * 
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CMT (µm) 265.91 ± 20.01 269.46 ± 18.52 263.14 ± 22.14 257.14 ± 22.17 <0.001 * 

IOP (mmHg) 14.94 ± 2.74 14.46 ± 2.72 14.06 ± 2.51 14.06 ± 2.87 0.08 

BCVA (LogMAR) 0.75 ± 0.33 0.69 ± 0.29 0.61 ± 0.29 0.58 ± 0.27 <0.001 * 

Description: IOP—Intraocular pressure; BCVA—Best corrected visual acuity; * sig., p < 0.05. SO— 142 
Silicone oil; OCT—Optical coherence tomography, LogMAR—Logarithm of the minimum angle of 143 
resolution; RNFL—Retinal nerve fiber layer; CMT—Central macular thickness. 144 

 145 

Figure 1. Average values of (A) RNFL thickness, (B) CMT, (C) IOP, and (D) BCVA based on the 146 
duration of use SO on measurement time of pre- and post-silicone-oil removal in rhegmatogenous 147 
retinal detachment patients. 148 

 

0
20
40
60
80

100
120
140
160
180

In
fe

ri
o
r

S
u
p
e
ri
o
r

N
a
s
a
l

T
e
m

p
o
ra

l

In
fe

ri
o
r

S
u
p
e
ri
o
r

N
a
s
a
l

T
e
m

p
o
ra

l

≤ 6 months >6 months

RNFL Thickness (µm)

Pre-SO removal

1 week after SO removal

4 weeks after SO removal

8 weeks after SO removal

235

240

245

250

255

260

265

270

275

280

Pre-SO
removal

1 week
after SO
removal

4 weeks
after SO
removal

8 weeks
after SO
removal

Central Macular Thickness 
(µm)

≤6 months >6 months

11.5

12

12.5

13

13.5

14

14.5

15

15.5

Pre-SO
removal

1 week
after SO
removal

4 weeks
after SO
removal

8 weeks
after SO
removal

IOP (mmHg)

≤ 6 months > 6 months

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Pre-SO
removal

1 week
after SO
removal

4 weeks
after SO
removal

8 weeks
after SO
removal

BCVA (logMAR)

≤ 6 months > 6 months



Vision 2023, 7, x FOR PEER REVIEW 5 of 11 
 

 

Table 2. Post-hoc analysis on best corrected visual acuity, central macular thickness, and retinal 149 
nerve fiber layer thickness based on the duration of silicone oil, and central macular thickness on 150 
best corrected visual acuity in rhegmatogenous retinal detachment patients. 151 

Variables Group Mean Difference p-Value 
95% CI 

Lower Upper 

BCVA ≤6 months group  

1 

2 0.04 0.57 −0.03 0.12 

3 0.11 <0.001 * 0.04 0.19 

4 0.14 <0.001 * 0.06 0.23 

2 
3 0.07 0.04 0.00 0.14 

4 0.10 <0.001 * 0.02 0.17 

3 4 0.02 0.37 −0.01 0.07 

BCVA >6 months group  

1 

2 0.10 0.90 −0.13 0.34 

3 0.19 0.01 * 0.04 0.35 

4 0.25 0.07 −0.02 0.52 

2 
3 0.09 0.39 −0.06 0.25 

4 0.14 0.08 −0.01 0.31 

3 4 0.05 1.00 −0.11 0.21 

CMT >6 months group 

1 

2 −2.17 1.00 −14.63 10.27 

3 4.57 1.00 −9.25 18.39 

4 9.03 0.43 −4.70 22.77 

2 
3 6.75 0.15 −1.40 14.90 

4 11.21 0.04 * 0.26 22.16 

3 4 4.46 0.57 −2.91 11.84 

RNFL Superior <6 months group 

1 

2 8.25 0.06 −0.53 17.03 

3 15.57 0.04 * 0.76 30.38 

4 14.85 0.02 * 2.00 27.70 

2 
3 7.32 0.16 −3.13 17.78 

4 6.60 0.19 −3.50 16.72 

3 4 −0.71 0.87 −9.56 8.13 

RNFL Temporal <6 months group 

1 

2 −4.42 1.00 −13.53 4.67 

3 7.00 1.00 −7.54 21.54 

4 13.17 0.05 * −0.30 26.65 

2 
3 11.42 0.19 −2.96 25.82 

4 17.60 0.01 * 3.06 31.15 

3 4 6.17 0.03 * 0.25 12.10 

Group 1: Pre SO removal; Group 2: 1 week post SO removal; Group 3: 4 weeks post SO removal; 152 
Group 4: 8 weeks post SO removal. Post-hoc test (Bonferroni), * sig., p < 0.05. 153 
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 154 

Figure 2. (A) Temporal RNFL thickness, (B) Superior RNFL thickness, and (C) Central Macular 155 
thickness of BCVA in rhegmatogenous retinal detachment patients pre- and post SO removal. 156 

Based on Table 1, it can be seen that RNFL thicknesses was significantly decreased at 157 

4 and 8 weeks after SO removal compared to pre SO removal (p < 0.05). Similar results 158 

were found in CMT, wherein the central macular thickness significantly decreased post 159 

SO removal (p < 0.001). The IOP did not show any significant difference between pre- and 160 

post SO removal (p > 0.05). Meanwhile, BCVA showed an increased value after SO re- 161 

moval (p < 0.001). 162 

Table 2 shows post-hoc analysis of best corrective visual acuity, central macular 163 

thickness, and retinal nerve fiber layer thickness, there are significant difference among 164 

groups, and group 4 (8 weeks post SO removal) is the most significant improvement in all 165 

variables (p<0.05). 166 
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Figure 2 shows the relationship between retinal nerve fiber layer thickness and CMT 167 

with BCVA. In Figures 2A and 2B it can be seen that there is a decrease in the thickness of 168 

the retinal nerve fiber layer both on the superior and temporal sides before and after SO 169 

removal. Similar results were also shown by the comparison of CMT and BCVA (2C) that 170 

macular thickness decreased with the duration of follow-up. 171 

4. Discussion 172 

In this study, the viscosity of silicone oil that was mostly used was SO 1300 cSt for 173 

the primary reattachment surgery and 5000 cSt for the redetachment patients. It is similar 174 

to a study by Soheilian et al. (2006), who reported that the use of SO 5000 cSt was associ- 175 

ated with a high incidence of retinal redetachment after SO removal [26]. A study by 176 

Kartasasmita et al. (2017) found that SO 1000 emulsified more than SO 5000 [27]. A retro- 177 

spective study by Scott et al. (2006) on 325 eyes with complex retinal detachment with 178 

anatomic success rates and visual acuity had no significant differences between SO 1300 179 

and 5000 cSt [28]. 180 

In this study, the mean BCVA before silicone oil removal was 0.75 LogMAR, but af- 181 

terward, it improved to 0.69, 0.61, and 0.58 at 1, 4, and 8 weeks post SO removal, respec- 182 

tively. Similar results were found by Selim et al. (2019), who assessed BCVA before and 8 183 

weeks after removal; the BCVA was 0.05 dec and 0.05–0.8 dec, consecutively [29]. A study 184 

by Nassar et al. (2019) also reported that 6 months or >6 months of SO application affected 185 

BCVA. In a recent macula-on retinal detachment study, higher IOP during SO endotam- 186 

ponade was the biggest risk factor for vision loss [30]. Abu Al Naga et al. (2019) and Ghada 187 

et al. (2019) reported that BCVA improves by 1.06–2.1-fold 4 weeks after removal (p < 0.05), 188 

and the mean IOP before and after 4 weeks of removal were 20.18 mmHg and 14.18 mmHg 189 

(p = 0.025) [31]. 190 

Our study found that IOP was not similar with Nassar et al. (2019), increased IOP 191 

may damage the fovea through mechanical stress and can cause loss of the outer nuclear 192 

layer cell bodies. Increased IOP may mechanically stress the fovea, causing outer nuclear 193 

layer cell body loss. Thus, this drop in IOP may have improved retinal sensitivity. In a 194 

recent macula-on retinal detachment study, higher IOP during SO endotamponade was 195 

the biggest risk factor for vision loss significantly different at pre- and post SO removal (p 196 

= 0.08). This result is similar to the study by Brănişteanu et al. (2017), who reported a de- 197 

crease in IOP post SO removal [32]. 198 

Saleh et al. (2020) reported a different result in which IOP significantly increased 199 

from the baseline value when using SO endotamponade, from 15 ± 5 mmHg to 20 ± 11 200 

mmHg (p < 0.001). However, after removal, it significantly reduced to 15 ± 6 mmHg at the 201 

last visit with p < 0.001 [33]. Several reports also showed that the first sign of SO emulsifi- 202 

cation can be found within the first 3 months post-operatively, or even 4 weeks after en- 203 

dotamponade. Due to a large number of cases of SO emulsification within 1 year, the con- 204 

sensus recommended that removal must be carried out within this time interval [32,33]. 205 

The mean IOP for all age groups and durations of SO application did not affect pre re- 206 

moval measurements or follow up. According to Issa et al. (2020), who studied post SO 207 

removal complications, IOP pre removal was 15.7 ± 5.1 mmHg and decreased to 15.0 ± 5.8 208 

mmHg at the second month of follow up. Jawad et al. (2016) observed changes in IOP 209 

during SO tamponade and after removal. The mean of IOP measurements in pre SO re- 210 

moval was 27.35 ± 9.20 mmHg, but it decreased to 16.10 ± 14 mmHg after 6 months [34– 211 

36]. 212 

In this study, the mean of CMT was 265.91 ± 20.01 µm. In the first week post SO 213 

removal, it was 269.46 ± 18.52 µm, then gradually decreased to 263.14 ± 22.14 µm and 214 

257.16 ± 22.17 µm after 4 and 8 weeks. Dugyu et al. (2021) reported there was an increase 215 

in CMT values after 1 month SO removal. This is presumably associated with inflamma- 216 

tion and the incidence of central macular edema (CME). The inflammatory response to SO 217 

tends to continue until post SO removal. The CMT area was reduced alongside the de- 218 

crease in inflammatory response, which improved visual acuity [37]. 219 
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Because of the wide disparity in CMT values depending on several factors such as 220 

age, gender, and ethnicity, it is possible to get more consistent findings by comparing the 221 

CMT values of both eyes belonging to the same person [38]. Following tamponade with 222 

silicone oil, Bae et al. (2019) found that the structure of the participants’ macular tissue 223 

was altered in 46 patients, epiretinal membrane (26.1% of cases), cystoid macular edema 224 

(19.6% of cases), and a decrease in the thickness of the central macular area were the 225 

changes that occurred in the retinal structure. Once the silicone oil was removed, these 226 

alterations were able to be recovered [39]. 227 

A recent study conducted by Rabina et al. (2020) reported that 41 patients showed a 228 

temporary decrease in retinal thickness, particularly in the inner retinal layers. However, 229 

after the silicone oil was removed from their eyes, these patients’ retinas regained the 230 

thickness levels of a healthy structure [40]. Another study that included 10 people found 231 

that a tamponade of silicone oil caused the fovea to become flatter. Following the removal 232 

of the silicone oil, the phenomenon reverted, and the fovea reclaimed the thickness it had 233 

before the operation [38]. 234 

The thickness of the subfoveal choroidal layer and the retinal layer both reduced no- 235 

ticeably as a result of the SO tamponade [41]. According to the findings of the study con- 236 

ducted by Kheir WJ et al. (2018), CMT levels dropped when the SO tamponade was ap- 237 

plied, but they increased when the SO was withdrawn. Nevertheless, these changes did 238 

not reach the level of statistical significance (p = 0.44) [42] . In addition, the inner retinal 239 

layers were shown to be much thinner in the presence of SO tamponade in comparison to 240 

healthy eyes in two separate tests that were carried out by Purtskhvanidze et al. and Car- 241 

amoy et al. [43,44]. 242 

During tamponade, the RNFL thickness was measured and continuously evaluated 243 

until 8 weeks after SO removal. Eight weeks after the removal, the RNFL thickened in the 244 

nasal quadrant from 98.97 ± 34.50 µm to 90.40 ± 31.43 µm, in the temporal area 109.20 ± 245 

44.92 µm to 97.86 ± 31.23µm, in the superior area 139.31 ± 34.71 µm to 121.94 ± 25.47µm, 246 

and in the inferior area 154.31 ± 44.05 µm to 139.69 ± 36.38 µm. In this study, superior and 247 

temporal nerve fiber layer thickness were significantly decreased at 8 weeks after SO re- 248 

moval (p < 0.001). Takkar et al. (2018) reported similar results, with the temporal quadrant 249 

having the lowest mean RNFL thickness after removal at 51 µm, followed by nasal 65 µm, 250 

superior 85 µm, and inferior 94 µm. The temporal and inferior quadrants increased before 251 

and after removal, at 26% and 21%, respectively [45]. Another study found that RNFL 252 

thickness increased in all quadrants after SO removal compared to pre removal. In the 253 

area of inferior and superior, the RNFL thickness decreased after 2 years of SO removal 254 

[46]. Lee et al. (2012) described RNFL thickness in RRD patients with retinal detachment. 255 

At 6,12, and 24 months after endotamponade, values were 113.9 ± 13.5 µm, 108.8 ± 15.1 256 

µm, and 104.5 ± 14.2 µm. The results showed decreased value during the follow-up pe- 257 

riod, but there were no post removal measurements. SO tamponade can affect the retinal 258 

structure, and several hypotheses have been proposed [24]. Takkar et al. (2018) stated that 259 

potassium accumulation and nerve degeneration cause retinal thinning, while Sebastian 260 

et al. (2003) stated that it may be caused by mechanical stress. SO toxicity and dehydration 261 

are also hypothesized as potential retinal thinning mechanisms [36,45]. 262 

Raczynska et al. (2018) reported the effects of silicone oil on ganglion cell complex 263 

(GCC) and compared it to other endotamponades, such as sulfur hexafluoride gas (SF6) 264 

and perfluoropropane gas (C3F8). Spectral-domain (SD) OCT showed a significant reduc- 265 

tion in average GCC thickness in practically all sectors in the silicone oil endotamponade 266 

group at all follow-up visits, despite no visual complaints or scotomas. After surgery, 267 

macula status did not change the mean of GCC [47]. 268 

Silicone oil intraocular tamponades are safe and widely used. Several studies recom- 269 

mended that SD-OCT patients with silicone oil tamponade should be carefully monitored 270 

to identify early changes in the inner retinal layer thickness [48,49]. During SO application 271 

and its removal, BCVA correlated with central macular thickness and RNFL thickness. In 272 

RRD patients with pre removal, BCVA ≤ 1 and >1 LogMAR, temporal RNFL thickness was 273 
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110.87 µm and 96.25 µm, respectively. The value dropped to 99.23 µm for ≤1 LogMAR 274 

and 87.25 µm for >1 LogMAR in 8 weeks after SO removal. 275 

Temporal RNFL thickness changes correspond to the macula, which means that the 276 

most active sites are more susceptible to retinal detachment injury and microenvironmen- 277 

tal changes. The foveola relies on choroidal blood vessels for oxygen and nutrition. Mac- 278 

ular detachment and antegrade neuronal degeneration can affect the second and third 279 

neurons in the relay [45]. Rabina et al. (2020) reported a transient reduction in central mac- 280 

ular thickness. SO thins the retinal component without affecting BCVA, because the me- 281 

chanical only affects the inner retinal layer and does not permanently damage the photo- 282 

receptors, visual acuity is minimally affected [40]. Doslak (1988) stated the electroretino- 283 

gram (ERG) declined rapidly in silicone oil-filled eyes, the ERG (with a functional retina) 284 

was severely reduced to 15% of normal, and even with the most extreme variations of the 285 

other parameters, there was still a reduction (60%) of the ERG [50]. Christou et al. (2022) 286 

reported that the amplitudes of the a- and b-waves were significantly higher after SO re- 287 

moval than those before SO removal, which means the photoreceptors should have recov- 288 

ered after the silicone oil was removed [51]. 289 

5. Conclusions 290 

There were statistically significant decreases in retinal nerve fiber layer thicknesses 291 

and central macular thicknesses in postoperative rhegmatogenous retinal detachment pa- 292 

tients after silicone oil removal, particularly in the superior and temporal quadrants. This 293 

result may correlate with corrections and improvement in visual acuity. 294 
 295 
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FIGURES 

 

 
 

Figure 1. Average value of (A) RNFL thickness, (B) CMT, (C) IOP, and (D) BCVA  
based on duration of use SO on measurement time of pre and post silicone oil removal 

in rhegmatogenous retinal detachment patients. 
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Figure 2. (A)Temporal RNFL thickness, (B) Superior RNFL thickness and (C) Central Macular 

thickness to BCVA in rhegmatogenous retinal detachment patients pre- and post-SO removal. 
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