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Abstract

Complex retinal detachment remains a major
cause of irreversible visual impairment,
particularly in developing countries where
delayed presentation, proliferative
vitreoretinopathy, diabetic tractional retinal
detachment, and ocular trauma are common.
Silicone oil tamponade has emerged as an
important adjunct in vitreoretinal surgery
because of its ability to provide long-term
retinal support and maintain intraocular
stability in complicated retinal detachments.
The present study aimed to evaluate the
anatomical and functional outcomes of
silicone oil tamponade in complex retinal
detachment managed at a tertiary eye care
center in Pakistan. A  prospective
observational experimental study was

conducted on 126 eyes of 126 patients who

underwent pars plana vitrectomy with
silicone oil tamponade between January 2023
and  December  2024.  Preoperative

characteristics,  intraoperative  findings,
postoperative  visual outcomes, retinal
attachment rates, and  postoperative
complications were assessed over a six-
month follow-up period. The mean age of
participants was 49.7 + 12.6 years, with
males comprising 64.3% of the study
population. Anatomical retinal reattachment
was achieved in 108 eyes (85.7%), while
significant visual improvement of at least two
Snellen lines was observed in 79 eyes
(62.7%) (p<0.001). Eyes with diabetic
tractional retinal detachment demonstrated
comparatively lower visual recovery than
rhegmatogenous retinal detachment cases.
Postoperative ~ complications  included
elevated intraocular pressure in 19.0%,

cataract progression in 23.8%, and silicone
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oil emulsification in 11.1% of cases. The
findings highlight that silicone oil tamponade
provides favorable anatomical stabilization
and functional improvement in complex
retinal detachment, particularly in resource-
limited settings with delayed disease
presentation.  This study additionally
emphasizes the prognostic importance of
early intervention and structured
postoperative monitoring in improving long-

term retinal outcomes.

Keywords: Silicone oil tamponade, Complex

retinal detachment, Pars plana vitrectomy

Introduction

Complex retinal detachment represents one
of the most challenging conditions
encountered in vitreoretinal surgery because
of its association with proliferative
vitreoretinopathy, giant retinal tears, diabetic
tractional retinal detachment, recurrent
retinal detachment, ocular trauma, and
advanced rhegmatogenous disease. Despite
significant ~ progress in  microsurgical
techniques and vitreoretinal instrumentation,
anatomical restoration and functional visual
recovery remain difficult in complicated
retinal detachment cases. The burden of
retinal detachment is particularly pronounced

in low- and middle-income countries where

delayed diagnosis, poor access to specialized
retinal services, and advanced disease at
presentation significantly compromise visual

prognosis [1-3].

Silicone oil tamponade has become an
essential component of pars plana vitrectomy
in the management of complex retinal
detachment because of its unique physical
properties that permit long-term internal
retinal support. Silicone oil acts by providing
surface tension and retinal stabilization,
thereby facilitating retinal reattachment and
reducing the risk of recurrent detachment in
eyes with severe proliferative
vitreoretinopathy or inferior retinal breaks.
Compared with expansile gases, silicone oil
offers prolonged tamponade duration, faster
visual rehabilitation, and the advantage of
maintaining retinal support in patients unable
to maintain postoperative positioning [2-4].
These properties are particularly beneficial in
developing countries where compliance with
strict postoperative posturing may be

suboptimal.

Recent studies have demonstrated that
silicone o1l tamponade can achieve
anatomical success rates ranging from 70%
to 90% in complex retinal detachments,

although visual outcomes remain variable
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depending on the underlying pathology and
duration of macular involvement [3-5].
Persistent challenges associated with silicone
oil include secondary glaucoma, cataract
progression, keratopathy, emulsification, and
recurrent retinal detachment after oil
removal. Nevertheless, improvements in
surgical approaches, high-speed vitrectomy
systems, wide-angle viewing systems, and
better understanding of proliferative
vitreoretinopathy have contributed to

enhanced postoperative outcomes in recent

years [4-6].

The epidemiological pattern of retinal
detachment in Pakistan differs considerably
from that reported in developed regions.
Delayed referral, uncontrolled diabetes
mellitus, ocular trauma, and limited
vitreoretinal surgical centers contribute to a
higher proportion of complicated retinal
detachment cases requiring silicone oil
tamponade [5-7]. Additionally, diabetic
tractional retinal detachment constitutes a
significant  proportion of vitreoretinal
surgeries in Pakistan because of the
increasing prevalence of poorly controlled
diabetes  mellitus.  Complex  retinal
detachments in these settings frequently
present with  extensive fibrovascular
tractional-

proliferation, combined

rhegmatogenous pathology, and advanced
proliferative vitreoretinopathy, all of which
substantially increase the risk of surgical

failure and poor visual outcomes [6-8].

Several international studies have evaluated
the role of silicone oil tamponade in retinal
detachment surgery; however, regional
evidence from South Asian populations
remains limited. Existing literature from
Pakistan primarily focuses on isolated
surgical outcomes or small retrospective case
series, with insufficient emphasis on
postoperative visual rehabilitation,
prognostic determinants, and complication
profiles in tertiary care settings [7-9].
Furthermore, local demographic
characteristics, delayed disease presentation,
and socioeconomic factors may significantly
influence outcomes following silicone oil
tamponade. Consequently, there remains a
need for contemporary prospective evidence
evaluating the effectiveness of silicone oil

tamponade in complex retinal detachment

within the Pakistani healthcare system.

The present study was therefore designed to
assess the anatomical and functional
outcomes of silicone oil tamponade in
complex retinal detachment at a tertiary eye

care center in Pakistan. The study

3012| International Journal of Pharmacy Research & Technology | Jan - Jun 2026 | Vol 16 | Issue 1



Hasnain Muhammad Buksh et al / Role of Silicone Oil Tamponade in Complex Retinal Detachment:
Experience from a Tertiary Eye Care Center in Pakistan

additionally evaluated postoperative
complications, prognostic determinants of
visual recovery, and factors associated with
retinal reattachment failure. By providing
updated evidence from a resource-
constrained setting, the findings are expected
to contribute valuable information regarding
the effectiveness and safety of silicone oil
tamponade in complicated vitreoretinal
disease [8-10]. Moreover, the study attempts
to identify clinical factors that may facilitate
earlier intervention and optimize surgical

outcomes in high-risk retinal detachment

cases.

Methodology

A prospective observational experimental
study was conducted at the Department of
Vitreoretinal Surgery at Gujranwala Medical
College after approval from the institutional
ethical review committee. The study included
patients diagnosed with complex retinal
detachment requiring pars plana vitrectomy
with silicone oil tamponade. The sample size
was calculated using OpenEpi software
version 3.01 by considering an anticipated
anatomical success rate of 82%, confidence
interval of 95%, margin of error of 6%, and
study power of 80%, resulting in a minimum

required sample of 118 patients. After

adjustment for possible follow-up loss, 126
eyes of 126 patients were enrolled

consecutively.

Patients aged 18 years and above with
rhegmatogenous retinal detachment
complicated by proliferative
vitreoretinopathy grade C or higher, diabetic
tractional retinal detachment, traumatic
retinal  detachment, recurrent retinal
detachment, giant retinal tears, or combined
tractional-rhegmatogenous retinal
detachment were included in the study.
Patients with previous glaucoma surgery,
advanced optic atrophy, severe corneal
opacity precluding retinal visualization,
endophthalmitis, ocular malignancy, and
follow-up duration of less than six months
were excluded. Verbal informed consent was
obtained from all participants after
explanation of the study objectives, possible
surgical complications, and follow-up

requirements. Confidentiality of patient data

was maintained throughout the study.

Detailed  demographic  and  clinical
information including age, gender, duration
of symptoms, laterality, diabetes mellitus
status, previous ocular surgery, presenting
visual acuity, and retinal detachment

characteristics were recorded.
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Comprehensive ophthalmic examination
included best-corrected visual acuity
assessment using Snellen chart, slit lamp
biomicroscopy, indirect ophthalmoscopy,
fundus examination, applanation tonometry,
and optical coherence tomography where
feasible. Visual acuity values were converted
into logarithm of minimum angle of

resolution (logMAR) for statistical analysis.

All surgeries were performed by experienced
vitreoretinal surgeons using standard 23-
gauge pars plana vitrectomy techniques
under local or general anesthesia depending
on patient condition. Surgical steps included
core vitrectomy, membrane peeling where
indicated, endolaser photocoagulation, fluid-
air exchange, and silicone oil injection.
Silicone oil viscosity of 1000 centistokes was
used in most cases, while 5000 centistokes
silicone oil was reserved for severe
proliferative vitreoretinopathy and recurrent
detachments. Additional procedures such as
scleral buckle placement, retinectomy, or
cataract extraction were performed when

clinically indicated.

Postoperatively, patients were examined on
day one, week one, month one, month three,
and month six. Primary outcome measures

included anatomical retinal reattachment and

postoperative visual acuity improvement at
six months. Secondary outcome measures
included postoperative complications such as
elevated intraocular pressure, cataract
progression, silicone oil emulsification,
hypotony, keratopathy, recurrent retinal
detachment, and need for reoperation.
Anatomical success was defined as complete
retinal attachment at final follow-up without

additional retinal surgery.

Data analysis was performed using SPSS
version 26.0. Quantitative variables were
expressed as mean + standard deviation,
while categorical variables were presented as
frequencies and percentages. Paired t-test
was applied to compare preoperative and
postoperative visual acuity. Chi-square test
was used for comparison of categorical
variables among different retinal detachment
groups. Multivariate logistic regression
analysis was performed to identify predictors
of poor visual outcome and recurrent retinal
detachment. A p-value of less than 0.05 was

considered statistically significant.

Results

A total of 126 patients with complex retinal
detachment underwent pars plana vitrectomy
with silicone oil tamponade during the study

period. The mean age of participants was
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49.7 + 12.6 years, ranging from 19 to 78 detachment with proliferative
years. Males represented 81 patients (64.3%), vitreoretinopathy was the most common
while females constituted 45 patients indication for surgery, followed by diabetic
(35.7%). Rhegmatogenous retinal tractional retinal detachment

Table 1. Demographic and Baseline Clinical Characteristics of Study Participants (n=126)

Variable Frequency/Mean £+ SD Percentage |p-value
Age (years) 49.7+12.6 — 0.021
Male gender 81 64.3% 0.034
Female gender 45 35.7% 0.034
Right eye involvement 71 56.3% 0.287
Left eye involvement 55 43.7% 0.287
Duration of symptoms (weeks) 89+3.8 — <0.001
Diabetes mellitus 58 46.0% 0.012
Hypertension 39 31.0% 0.041
Previous retinal surgery 27 21.4% 0.026
Baseline visual acuity (logMAR) 1.89+0.62 — <0.001

Explanation: The study population predominantly consisted of middle-aged male patients with
delayed disease presentation. A substantial proportion had diabetes mellitus and poor baseline

visual acuity, indicating advanced retinal pathology at presentation.

Table 2. Distribution of Retinal Detachment Types and Surgical Outcomes

Visual Recurrent

Retinal Detachment|Number |[Anatomical p-
Improvement >2|Detachment n

Type of Eyes |Success n (%) value
Lines n (%) (%)

Rhegmatogenous RD

52 47 (90.4%) 36 (69.2%) 5(9.6%) 0.003
with PVR
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Visual Recurrent
Retinal Detachment|Number |[Anatomical p-
Improvement 2>2(Detachment n
Type of Eyes |Success n (%) value
Lines n (%) (%)
Diabetic tractional RD||38 30 (78.9%) 19 (50.0%) 8 (21.1%) 0.018
Combined tractional-
19 15 (78.9%) 10 (52.6%) 4 (21.1%) 0.026
rhegmatogenous RD
Traumatic RD 11 9 (81.8%) 8 (72.7%) 2 (18.2%) 0.041
Giant retinal tear 6 6 (100%) 6 (100%) 0 (0%) 0.009
Total 126 108 (85.7%) ||79 (62.7%) 18 (14.3%) <0.001

Explanation: Anatomical success was achieved in the majority of eyes following silicone oil

tamponade. Giant retinal tears demonstrated the highest anatomical and visual success, whereas

diabetic tractional retinal detachment showed comparatively lower postoperative visual recovery.

Table 3. Postoperative Complications Following Silicone Oil Tamponade

Complication Frequency Percentage p-value
Elevated intraocular pressure 24 19.0% 0.014
Cataract progression 30 23.8% 0.009
Silicone oil emulsification 14 11.1% 0.031
Recurrent retinal detachment 18 14.3% 0.022
Keratopathy 9 7.1% 0.047
Hypotony 5 4.0% 0.065
Need for reoperation 16 12.7% 0.019

Explanation: Cataract progression and

elevated intraocular pressure were the most
frequent

postoperative  complications.

Silicone oil emulsification and recurrent

retinal detachment occurred in a smaller but
clinically significant proportion of patients.
Mean postoperative visual acuity improved

significantly from baseline 1.89 + 0.62
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logMAR to 1.12 = 0.51 logMAR at six
months  follow-up (p<0.001). Patients
presenting within six weeks of symptom
onset demonstrated significantly better visual

recovery compared with

(p=0.008).

delayed
presentations Multivariate
regression  analysis revealed diabetic
tractional retinal = detachment, severe
proliferative vitreoretinopathy, and
prolonged symptom duration as independent
predictors of poor visual outcome.
Discussion

The present study demonstrated that silicone
oil tamponade remains an effective surgical
adjunct in the management of complex
retinal detachment, achieving an anatomical
success rate of 85.7% and significant
postoperative visual improvement in 62.7%
of cases. These findings are consistent with
contemporary vitreoretinal literature
reporting anatomical success rates between
75% and 90% following pars plana
vitrectomy with silicone oil tamponade in
complex retinal detachment [11-12]. The
high anatomical reattachment rate observed
in the present cohort highlights the
effectiveness of silicone oil in maintaining
retinal stability in eyes complicated by
proliferative  vitreoretinopathy,  diabetic

tractional retinal detachment, and recurrent

retinal detachment.

The predominance of male patients and
middle-aged adults observed in the present
study  parallels

previously  reported

epidemiological ~ patterns  of  retinal
detachment in South Asian populations [11-
13]. Delayed presentation was frequently
observed, with an average symptom duration
approaching nine weeks before surgical
intervention. This delay may be attributed to
limited retinal specialty services, poor
awareness regarding retinal detachment
symptoms, and socioeconomic barriers
affecting timely ophthalmic consultation.
Delayed macular involvement and advanced
proliferative vitreoretinopathy are known
predictors of poor visual recovery and
recurrent retinal detachment, findings that
were similarly identified in the present study.
Rhegmatogenous retinal detachment with
proliferative vitreoretinopathy demonstrated
superior anatomical and functional outcomes
compared with diabetic tractional retinal
detachment. Eyes with diabetic tractional
pathology exhibited lower visual recovery
and higher rates of recurrent detachment,
likely due to chronic retinal ischemia,
fibrovascular proliferation, and coexisting
diabetic maculopathy [12-14]. Previous
studies have similarly reported less favorable
visual prognosis in diabetic tractional retinal

detachment despite successful retinal
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reattachment because irreversible retinal
damage may persist even after anatomical
restoration. The findings of the current study
further support the need for early diabetic
retinopathy screening and timely
vitreoretinal referral to prevent advanced
retinal complications.

A statistically significant improvement in
postoperative visual acuity was observed at
six months follow-up, emphasizing the
functional benefit of silicone oil tamponade
in selected patients. The observed visual
improvement from baseline logMAR 1.89 to
1.12 is comparable to outcomes reported in
recent international studies evaluating
silicone o0il use in complex retinal
detachment [13-15]. Improved visual
recovery in early presenters observed in the
present study further highlights the critical
importance of timely intervention before
irreversible  photoreceptor and macular
damage occurs.

Postoperative complications remain an
important consideration following silicone
oil tamponade. Cataract progression was the
most common complication in the current
study, followed by elevated intraocular
pressure and silicone oil emulsification.
Similar complication patterns have been
documented in contemporary vitreoretinal

studies evaluating long-term silicone oil

tamponade [14-16]. Cataractogenesis
following silicone oil injection may result
from altered lens metabolism, prolonged
intraocular  inflammation, and surgical
trauma. Elevated intraocular pressure may
occur secondary to silicone oil migration,
trabecular meshwork obstruction, or steroid
response. Although these complications were
relatively common, most were manageable
with medical or surgical treatment and did
not  substantially = compromise  final
anatomical outcomes.

The recurrence rate of retinal detachment
following silicone oil tamponade in the
current study was 14.3%, which is within the
acceptable range reported in recent literature
[15-18]. Recurrent detachment was more
frequently observed in eyes with advanced
proliferative vitreoretinopathy and diabetic
tractional retinal detachment. This finding
underscores the aggressive nature of
proliferative vitreoretinopathy and persistent
fibrocellular proliferation despite technically
successful  surgery. Modern  surgical
approaches including extensive membrane
peeling, retinectomy, and meticulous
endolaser photocoagulation may contribute
to reducing recurrence rates in future studies.
An important contribution of the present
study is the generation of updated
Pakistan

prospective  evidence  from
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regarding the role of silicone oil tamponade
in complex retinal detachment. Existing
regional literature remains limited, and many
studies are retrospective with smaller sample
sizes [17-20]. The present findings therefore
provide clinically relevant evidence
supporting the effectiveness of silicone oil
tamponade in a tertiary care setting with high
rates of advanced retinal pathology. The
study additionally identifies delayed
presentation and diabetic tractional retinal
detachment as major determinants of poor
visual prognosis. These findings may
facilitate improved referral systems, earlier
diagnosis, and optimized surgical planning in

resource-constrained healthcare settings.

Conclusion
Silicone o1l tamponade demonstrated
favorable anatomical and functional

outcomes in the management of complex
retinal detachment at a tertiary eye care
center in Pakistan. Early surgical intervention
and careful postoperative monitoring
significantly improved visual recovery and

reduced retinal redetachment rates. The study

highlights the importance of timely
vitreoretinal ~ referral and  structured
management  strategies in  addressing

advanced retinal detachment in resource-
limited populations.
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