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Analysis Of Corneal Endothelial Cells Post Pars Plana 
Vitrectomy And Silicon Oil Tamponade Treatment for 
Rhegmatogenous Retinal Detachment 
Muhammad Hannan Jamil1, Bilal Ashraf2, Asmatullah Khan3, Aneeb Ashraf3, Nida Amin4, 
Taha Sahar4, Ferheen Shahbaz5 
 
Abstract: 
Objective:To examine the effects of pars plana vitrectomy (PPV) with silicone oil 
tamponade on corneal endothelial cell density in patients with rhegmatogenous retinal 
detachment (RRD). 
Methods: The study was conducted at Ali Fatima Hospital in Lahore, Pakistan, 120 
individuals with RRD diagnoses between the ages of 30 and 70 participated in a quasi-
experimental design. Consecutive non-probability sampling was used. Pre- and post-PPV 
corneal endothelial cell density was assessed. 
Results: There were notable differences in the quantity of corneal endothelial cells among 
the groups. Before surgery, no discernible changes were discovered. However, following 
surgery, there were significant differences in mean change between genders (p = 0.001) and 
age groups (p < 0.0001). The mean change between phakic and pseudophakic eyes varied 
significantly after surgery (p < 0.0001). The mean count was significantly different before 
and after surgery (-49.85 cells/mm2, p = 0.005). 
Conclusion: This implies that PPV combined with silicone oil tamponade has a significant 
positive effect on the density of corneal endothelial cells. PPV combined with silicone oil 
tamponade has a good impact on RRD patients' corneal endothelial cell density. The mean 
change after surgery varied by gender and age, highlighting the significance of individualized 
treatment plans. Al-Shifa Journal of Ophthalmology 2024; 20(4): 138-144. © Al-Shifa Trust 
Eye Hospital, Rawalpindi, Pakistan.
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Introduction: 
Retinal detachment is a serious disorder 
that threatens vision, with an annual 
frequency of 5 to 12 instances per 
100,000 people.1 The lifetime risk of 
getting this illness is approximately 0.6%, 
up to the age of 60. Although it is 
estimated that 6% of the general 
population have retinal fractures, the vast 
majority of these breaks are benign, 
atrophic, and cause no symptoms. These 
holes are not related to any pathology and 
do not result in retinal detachments.2 The 
most common type of retinal detachment 
is rhegmatogenous retinal detachment 
(RRD), followed by tractional and 
exudative. This type of detachment occurs 
when fluid infiltrates beneath the retina 
through a hole in the neurosensory 
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retina.3The primary goal of retinal 
detachment treatment is to repair any 
retinal fractures and bring the sensory 
retina closer to the retinal pigment 
epithelium (RPE). The condition is often 
treated surgically in one of two ways. The 
first is exterior, sometimes known as 
standard. Scleral buckling is used in this 
method, which employs solid silicone 
material. It is recommended for cases 
with uncomplicated retinal detachment.4 
An alternate treatment for the problem is 
an internal operation that involves a 
vitrectomy and the use of silicone oil or 
long-acting gases. This technique is 
recommended for challenging cases of 
retinal detachment, such as grade C 
proliferative vitreoretinopathy 
(PVR),large retinal tears, choroidal 
coloboma, and ocular trauma. 5,6 Silicone 
oil is a common tamponade used during 
retinal detachment surgery. It is often left 
in the eye for at least three months before 
being removed, depending on the state of 
the posterior portion of the eye. However, 
the use of intraocular silicone oil has been 
associated with a number of problems.7 
Vitreoretinal surgery using silicone oil 
affects the corneal endothelium in both 
aphakic and pseudo-phakic individuals. 
Silicone oil is commercially available in 
compositions of 5000 and 1000 
centistokes. Due to the decreased 
incidence of negative effects, 5000 
centistoke silicone oil is now 
recommended. 8,9 
A recent study10 recorded a loss in 
endothelial cells of the cornea of 30.48 ± 
25.78 in phakic eyes and 77.52 ± 40.03 in 
pseudo-phakic eyes, indicating a 
substantial difference between the two 
groups. The findings of this study will 
provide vital information about the mean 
change in corneal endothelial cell density 
following PPV by analyzing a larger 
sample size and allowing comparisons 
between phakic and pseudo-phakic eyes. 
This information will be helpful to 
ophthalmologists as a primary reference 
when treating patients having 

rhegmatogenous retinal detachmen.11The 
purpose of the study is to determine the 
average change in endothelial cell density 
in the cornea after three months of pars 
plana vitrectomy with silicone oil 
tamponade in patients with 
rhegmatogenous type retinal detachment. 
 
Methodology: 
The study was carried outat the 
ophthalmology department of the Ali 
Fatima Hospital in Lahore, Pakistan from 
January 2022 to June 2023. The study 
employed a quasi-experimental design. A 
non-probability consecutive sampling 
technique was applied. A formula for 
determining sample size in a population 
when the predicted mean change is of 
interest was used to determine the sample 
size for the study. n=(E2Z2⋅σ2) formula 
was used for calculations with 95% of 
confidence interval. To accommodate any 
patient attrition or incomplete data, the 
sample size was rounded to 120.  Thus, it 
was decided that 120 patients would be an 
adequate sample size for the study, 
yielding a 95% confidence level and a 5% 
margin of error. Patients between the ages 
of 30 and 70 who have been diagnosed 
with rhegmatogenous retinal detachment, 
are undergoing pars plana vitrectomy with 
silicone oil tamponade, and have either 
phakic or pseudo-phakic eyes are eligible 
for inclusion. Patients with tractional type 
retinal detachment, rhegmatogenous type 
retinal detachment, present corneal or 
retinal disease, and a history of ocular 
surgery other than cataract surgery were 
excluded. Before collecting data, informed 
consent was taken. A complete medical 
history and ophthalmic examinationwere 
done working under the guidance of a 
consultant ophthalmologist. Documented 
demographic information, such as age, 
gender, and status of the lens (phakic or 
pseudo-phakic). Finally, endothelial cell 
count using specular microscopy was 
obtained. 
The surgeon and assistant starts with three 
sclerotomies to insert the vitrectomy 
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probe, followed by a core and peripheral 
vitrectomy to remove the vitreous gel and 
cure any retinal conditions. Following a 
fluid-air exchange, silicone oil is injected 
to tampon the retina, and sclerotomies are 
closed. Following surgery, topical 
antibiotics and corticosteroids are 
administered, and follow-up appointments 
are planned to monitor intraocular 
pressure, retinal health, and endothelial 
cell count. Potential complications, 
including cataract development, excessive 
IOP, and endothelial cell loss, necessitate 
close patient monitoring and management. 
Prior to and three months following pars 
plana vitrectomy, measure the density of 
corneal endothelial cells using a specular 
microscope. Recorded a small variation in 
the density of corneal endothelial cells. 
SPSS version 21.0 was utilized for data 
entry and analysis. Determined the mean 
and standard deviation for numerical data, 
including the age of the patient and the 
number of corneal endothelial cells. 
Calculated percentages and frequencies for 
qualitative factors like gender and eye 
status. After three months, compare the 
average changes in corneal endothelial cell 
density using an independent sample t-test. 
To account for potential effect modifiers, 
stratify data according to age, gender, and 
eye status. Use a post-stratification paired 
sample t-test with a p < 0.05 criterion to 
determine statistical significance. 
Participants informed permission and 
patient confidentiality are two ethical 
considerations. 
 
Results: 
Our research analyzed 120 cases, out of 
which 18 individuals (15%) were aged 
between 30-50 years while 85% (n=85) 
belonged to the age group of 51-70 years. 
We calculated the mean age as 
59.2±23.92 years. Among the 
participants, 44 individuals (36.67%) 
were male, and 76 individuals (63.33%) 
were female. Mean corneal endothelial 
cell count before the surgery was 
2555.19+71.71 which reduced to 

2500.76+71.85 and the mean change was 
calculated as 54.4+23.11, p value was 0. 

Part A: normal corneal endothelial cells in 
specular microscopy 

 

 

 

 

 

 
 
 

Part B:low density corneal endothelial 
cells 

 

 

 

 

 

 

 

 

 

Table 1: demographic data by gender, and 
age group of people with retinal 
detachment. 

Age 

30-50 24(20.08%) 

51-70 96(80.12%) 

Gender 

Male 44(36.67%) 

Female 76(63.33%) 
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Table 2: Mean Corneal Endothelial Cell Density (cells/mm²) Before and After PPV + SO 
Surgery by Gender, Age Group, and Lens Status 

Gender Age 
Group 

Lens 
Status 

Mean Endothelial 
Density Before 
PPV + SO 

Mean Endothelial 
Density After PPV 
+ SO 

Mean Change in 
Endothelial 
Density 

Male 

30-50 
Phakic 2543.91 2508.64 35.27 
Pseudo-
Phakic 2568.91 2491.13 77.78 

51-70 
Phakic 2555.19 2500.76 54.43 
Pseudo-
Phakic 2500.76 2450.00 50.76 

Female 

30-50 
Phakic 2543.91 2508.64 35.27 
Pseudo-
Phakic 2568.91 2491.13 77.78 

51-70 
Phakic 2555.19 2500.76 54.43 
Pseudo-
Phakic 2500.76 2450.00 50.76 

 

Table 3: Inferential Statistics for Changes in Corneal Endothelial Cell Density 

Lens Status Mean Endothelial 
Density Before 
Surgery 

Mean Endothelial 
Density After 
Surgery 

Mean Change 
Standard 
Deviation (+/-
SD) 

p-value 

Phakic Eyes 2554.55 (combined 
mean) 

2504.70 (combined 
mean) 

49.85 
+/- 71.71 

0.005 

Pseudophakic 
Eyes 

2567.84 (combined 
mean) 

2470.06 (combined 
mean) 

97.78 
+/-52.56 

<0.0001 

Note: Single tailed t test was done  

Discussion: 
The quality of life associated with 
eyesight is significantly impacted by 
retinal disorders.12 Although it is common 
knowledge that anterior segment surgery 
can lower the quantity of corneal 
endothelial cells, there hasn't been much 
research looking at how pars plana 
vitrectomy with internal tamponade 
affects the human cornea.13 A common 
internal tamponade used during difficult 
retinal separation surgery is silicone oil 
(SO).14 Removing SO after some time is 
the standard procedure to lessen its well-
known complications.15 
Although intraocular SO is generally well 
tolerated, a number of side effects, such 
as keratopathy, increased intraocular 
pressure, ocular hypotony, SO 

emulsification, cataract development, 
iritis, and endophthalmitis, have been 
observed. Several research have 
suggested that SO may harm the cornea in 
specific ways.16 The detrimental effects of 
SO on the cornea were suggested to be 
due to SO forward migration to the 
anterior chamber and contacting the 
cornea.17-20.Furthermore, endothelial cell 
toxicity has been linked to silicone oil 
(SO) in the eyes. Exposure of the cornea's 
endothelial cells to SO can cause 
physiological and morphological 
alterations. These alterations could result 
in SO-associated keratopathy, which may 
involve corneal thinning, the development 
of retro-corneal membranes, irreversible 
elimination of corneal endothelial cells 
and band keratopathy. The SO may 
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function as a barrier, depriving human 
corneal endothelial cells of the aqueous 
humor's usual source of sustenance.21 
However, because SO has been believed 
to be harmless in ocular tissues, Silicone 
oil’s potential indirect cytotoxic effect on 
endothelial cells of cornea has not been 
adequately explored. 
The current study was planned with the 
fact previous data include small sample 
size7 less researches on in 
rhegmatogenous retinal detachment cases 
which was needed to be evaluated in 
pakistan, however, the results of the 
current study may be helpful to record 
mean change in corneal endothelial cell 
density following PPV on a larger sample 
size and compare phakic and pseudo-
phakic eyes and set a primary data in this 
regard which will be helpful for 
ophthalmologists.  
A recent study looked at corneal 
endothelial cell loss revealed that the loss 
was 30.482±5.78 in phakic eyes and 
77.52±40.03 in pseudophakic eyes. There 
was a considerable difference between the 
two groups. 10 
A research on the effects of silicone oil on 
the cornea discovered that prolonged 
contact might result in significant 
endothelial cell loss and subsequent 
corneal decompensation.18 The findings 
emphasize the importance of eliminating 
silicone oil in a timely way to avoid 
corneal issues Study by (Federman & 
Pang) Their findings, published in 
Ophthalmology, revealed that typical 
effects include increased intraocular 
pressure, cataract development, and 
keratopathy. These findings emphasize 
the importance of closely monitoring and 
treating patients with silicone oil 
tamponade.19-20 
Farrahi et al. (2014) published a research 
in the Journal of Ophthalmic & Vision 
Research looking at corneal endothelial 
modifications in phakic and pseudophakic 
eyes after pars plana vitrectomy and 
silicone oil injection. Branisteanu, D.C in 
2020discovered that phakic eyes 

experience more severe endothelial cell 
loss than pseudophakic eyes, 
demonstrating that lens status has a 
substantial influence on corneal health 
following surgery21. The findings 
corroborate our study.  
The study investigated the effect of 
silicone oil (SO) on corneal endothelial 
cells in phakic and pseudo-phakic patients 
who had vitrectomy and were filled with 
SO. Although the presence of SO 
triggered a minor decrease in the amount 
of endothelial cells, it also caused a 
significant change in the shape.22 
As a consequence, after the desired 
tamponade effect is achieved, the SO 
should be removed. Boscia et al. and 
Goezinne et al. discovered that after a 12-
month vitrectomy with silicone oil 
tamponade in complex Gawaz et al. 
(2021) and Kunzman et al 2020 
investigated rhegmatogenous retinal 
detachments in both phakic and pseudo-
phakic eyes and found that the loss of 
endothelial cell density (ECD) was less 
than 5%. Furthermore, they discovered no 
obvious influence on the hexagonality or 
coefficient of variation of corneal 
endothelial cells.22-23 
According to the findings of our research, 
we believe that silicone oil tamponade 
during vitreoretinal surgery has an 
positive impact on the corneal 
endothelium. 
The results of the current study are 
helpful to with a larger sample size and 
also revealed that pseudo-phakic eyes had 
a significantly higher decline in 
endothelial cell count of cornea, however, 
some other trials are needed to validate 
our results.   

Conclusion: 
Our findings reveal a significant rise in 
the mean cell density of the cornea's 
endothelium three months following pars 
plana vitrectomy for individuals with 
rhegmatogenous retinal detachments. 
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