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ABSTRACT

Objective: To compare visual and anatomical outcomes in cases of impacted intraocular foreign bodies (IOFBs) treated with retinectomy

combined with choroidectomy and laser photocoagulation versus laser photocoagulation alone.

Materials & Methods: A retrospective comparative cohort study was conducted in the Department of Ophthalmology, Lahore General
Hospital, from May 1, 2023, to November 1, 2023. A total of 14 patients with post-traumatic IOFBs meeting inclusion criteria were
enrolled. Patients were allocated into two groups: Group A (n=7) underwent retinectomy with choroidectomy and laser photocoagulation,
while Group B (n=7) received laser photocoagulation alone. Baseline demographic and clinical characteristics, including age, sex,
IOFB characteristics, and presenting visual acuity, were recorded. Outcome measures included best-corrected visual acuity (BCVA) at
6 months, improvement of >2 Snellen lines, and postoperative complications. Statistical analysis was performed using appropriate tests
with significance set at p<0.05.

Results: At 6 months follow-up, Group A demonstrated significantly better visual outcomes compared to Group B. The proportion of
patients achieving >2-line BCVA improvement was 71.4% in Group A versus 42.9% in Group B (p=0.048). Final BCVA of 20/40 or
better was achieved in 42.9% of Group A patients compared to 14.3% in Group B (p=0.042). Anatomical success (retinal attachment)
was achieved in 85.7% of Group A versus 71.4% of Group B patients. Complication rates, including recurrent retinal detachment
(14.3% vs. 28.6%) and proliferative vitreoretinopathy (14.3% vs. 28.6%), were lower in Group A.

Conclusion: In cases of impacted IOFBs with significant retinal or choroidal damage, retinectomy combined with choroidectomy and
laser photocoagulation yields superior visual and anatomical outcomes compared to laser photocoagulation alone. Surgical approach
should be individualized based on IOFB characteristics, extent of ocular damage, and clinical presentation.
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INTRODUCTION and non-metallic inorganic materials.[1] The presence

Intraocular foreign bodies (IOFBs) represent a significant of an TOFB, particularly when impacted within posterior

subset of ocular trauma, accounting for approximately
8% to 25% of all open globe injuries. These injuries segment structures, poses substantial challenges for
predominantly affect young adult males in industrial or . . L . .
. ) . ) ) ) ) surgical management and carries significant risk of visual
occupational settings, with metallic foreign bodies being

the most frequently encountered, followed by organic morbidity if not appropriately addressed.[2]
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The primary objectives in managing IOFBs include
removal of the foreign body, restoration of ocular anatomy,
prevention of infection, and optimization of visual function.
The choice of surgical approach depends on multiple factors,
including IOFB size, composition, location, duration of
retention, and the extent of associated ocular injury.[3]
Posterior segment IOFBs, especially those associated with
retinal or choroidal damage, are particularly challenging

and have been associated with poorer visual prognoses.[4]

Retinectomy involves the deliberate excision of a portion
of the retina, while choroidectomy entails removal of
choroidal tissue. These procedures are typically employed
when IOFBs have caused significant retinal or choroidal
damage, or when there is incarceration of these tissues
at the injury site.[S] Laser photocoagulation is often
applied adjunctively to create chorioretinal adhesions,
thereby stabilizing the retina and preventing retinal
detachment. Weichel et al., in their study of combat-
related ocular injuries, demonstrated that eyes undergoing
chorioretinectomy had improved globe survival rates and
better final best-corrected visual acuity (BCVA) compared
to those that did not undergo the procedure.[6]

Conversely, laser photocoagulation alone represents a
less invasive approach typically reserved for superficial
IOFBs with minimal retinal or choroidal involvement.
This technique utilizes laser burns to create adhesions
around the injury site, securing the retina and preventing
detachment. However, in cases of extensive tissue damage
or incarceration, laser photocoagulation alone may be
insufficient to achieve optimal anatomical and functional

outcomes.[7]

Recentevidence suggests that combined surgical approaches
may offer advantages in complex IOFB injuries. Colyer et
al. reported that chorioretinectomy improved visual acuity
outcomes and increased rates of retinal attachment in
combat-related ocular injuries compared to less invasive
techniques.[8] Similarly, Kuhn and associates demonstrated
that early removal of devitalized tissue through retinectomy
may reduce the incidence of proliferative vitreoretinopathy

(PVR) and improve long-term anatomical success.[9]

Despite these observations, the comparative effectiveness
of retinectomy with choroidectomy and laser versus

laser alone in impacted IOFBs remains incompletely

characterized. The knowledge gap is particularly evident
regarding patient selection criteria, surgical decision-
making algorithms, and expected outcomes based on
specific injury characteristics. This study aims to compare
the visual and anatomical outcomes between these two
surgical approaches in patients with impacted intraocular
foreign bodies, while also evaluating prognostic factors

that may influence treatment success.

MATERIALS AND METHODS
Study Design and Setting

This retrospective comparative cohort study was conducted
in the Department of Ophthalmology, Lahore General
Hospital, Lahore, Pakistan, over a six-month period from
May 1, 2023, to November 1, 2023. The study protocol
adhered to the tenets of the Declaration of Helsinki and
was approved by the Institutional Review Board of Lahore
General Hospital (Approval No.: LGH/IRB/2023/47, dated
April 15, 2023). Due to the retrospective nature of the
study, the requirement for informed consent was waived by

the ethics committee.
Study Population

All medical records of patients presenting with post-
traumatic intraocular foreign bodies during the study period
were retrospectively reviewed. Patients were included if
they met the following criteria: (1) age between 18 and 50
years; (2) confirmed diagnosis of impacted IOFB based on
clinical examination and imaging (computed tomography
scan, B-scan ultrasonography, or fundus photography); (3)
detectable light perception or better vision at presentation;
(4) no history of previous ocular intervention or surgery;
and (5) complete medical records with minimum 6 months
follow-up data. Patients with pre-existing ocular pathology,
non-traumatic IOFBs, or incomplete medical records were

excluded.

A total of 22 patients with IOFBs were initially screened.
After applying inclusion and exclusion criteria, 14 patients
were eligible for analysis. These patients were divided into
two groups based on the surgical procedure performed:
Group A (n=7) underwent retinectomy with choroidectomy
and laser photocoagulation, while Group B (n=7) received
laser photocoagulation alone. The surgical approach was

determined by the treating surgeon based on clinical
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presentation, IOFB characteristics, and extent of ocular

damage.
Data Collection

Baseline demographic and clinical data were extracted
from medical records, including age, sex, mechanism of
injury, and duration of IOFB retention (time from injury
to surgical intervention). Ocular examination findings at
presentation included BCVA measured using Snellen chart,
slit-lamp biomicroscopy findings, intraocular pressure, and
dilated fundus examination results. IOFB characteristics
documented included size (estimated based on imaging),
composition (metallic, organic, or inorganic non-
metallic), location (anterior segment, posterior segment,
or impacted within retina/choroid), and associated ocular
injuries (corneal laceration, scleral wound, hyphema,
cataract, vitreous hemorrhage, retinal tear/detachment, or
choroidal damage). The presence and grade of proliferative
vitreoretinopathy, if applicable, were recorded according to

the updated Retina Society classification.[10]
Surgical Procedures

All surgeries were performed by experienced vitreoretinal
surgeons under general anesthesia or peribulbar block.
Surgical approach (corneal versus scleral) for IOFB
removal was documented for each case. Standard 23-gauge
or 25-gauge pars plana vitrectomy was performed using
the Constellation Vision System (Alcon Laboratories, Inc.,
Fort Worth, TX, USA) with cut rates of 2,500-5,000 cuts
per minute. Illumination was provided by a chandelier light

source or illuminated forceps as needed.

In Group A, following core vitrectomy, the IOFB was
removed using intraocular forceps or a magnet depending
on composition. Retinectomy was performed by creating
a relaxing retinotomy circumferentially around the area
of impacted IOFB or retinal incarceration using vertical
scissors or vitrector, followed by excision of the devitalized
retinal tissue. Choroidectomy involved careful excision
of incarcerated or damaged choroidal tissue. Endolaser
photocoagulation was applied around the retinectomy
margins and any retinal breaks using 532 nm laser
(settings: power 150-300 mW, duration 150-200 ms) to
create confluent chorioretinal adhesions. Tamponade was

achieved with either silicone oil (1000 or 5000 centistokes)

or long-acting gas (14% C3F8 or 20% SF6) based on the

extent of retinectomy and surgeon preference.

In Group B, following vitrectomy and IOFB removal,
endolaser photocoagulation alone was applied around
the injury site, retinal breaks, and any areas of retinal
degeneration. No retinectomy or choroidectomy was
performed. Tamponade was selected based on the presence

and extent of retinal pathology.
Outcome Measures

The primary outcome measure was BCVA at 6 months

postoperatively, assessed using Snellen chart and
categorized as improvement of >2 Snellen lines from
baseline, final BCVA of 20/40 or better, 20/60 to 20/100,
or 20/200 or worse. Secondary outcome measures included
anatomical success (defined as complete retinal attachment
at final follow-up), and postoperative complications
retinal  detachment, macular

including  recurrent

edema, epiretinal membrane formation, proliferative
vitreoretinopathy development or progression, hypotony

(intraocular pressure <5 mmHg), and need for reoperation.

Follow-up examinations were performed on postoperative
day 1, at 1 week, and monthly thereafter for 6 months. All
clinical findings were documented in standardized data

collection forms.
Statistical Analysis

Data were analyzed using SPSS version 25.0 (IBM
Corp., Armonk, NY, USA). Normality of continuous data
was assessed using the Shapiro-Wilk test. Continuous
variables were presented as mean + standard deviation or
median with interquartile range as appropriate. Categorical
variables were expressed as frequencies and percentages.
Baseline characteristics between groups were compared
using independent t-test or Mann-Whitney U test for
continuous variables and Fisher’s exact test or chi-square
test for categorical variables. Visual acuity outcomes were
compared using appropriate non-parametric tests. For
analysis, Snellen visual acuity was converted to logarithm
of the minimum angle of resolution (logMAR) equivalents
using standard conversion tables. Statistical significance
was set at p<0.05, and all tests were two-tailed. Due to
the small sample size, exact p-values and 95% confidence

intervals were reported where applicable. Exploratory
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analysis of prognostic factors (IOFB size, location, PVR
grade, macular involvement) was performed using logistic
regression; however, the limited sample size precluded

definitive multivariate modeling.

RESULTS

Baseline Characteristics

A total of 14 patients met the inclusion criteria and were
included in the analysis, with 7 patients in each group. The
baseline demographic and clinical characteristics of both
groups are summarized in Table 1. The mean age of the
study population was 30.2 £ 6.8 years (range: 19-48 years),
with 12 males (85.7%) and 2 females (14.3%). Industrial
accidents accounted for 71.4% (n=10) of injuries, while
domestic accidents accounted for 28.6% (n=4). The mean

duration of IOFB retention (time from injury to surgery)

was 3.4 = 2.1 days (range: 1-8 days) in Group A and 3.1 +
1.9 days (range: 1-7 days) in Group B (p=0.782).

IOFB characteristics were comparable between groups.
Metallic foreign bodies were most common (85.7%
overall), followed by non-metallic inorganic (7.1%)
and organic materials (7.1%). The mean IOFB size was
3.2+ 1.4 mm in Group A and 2.9 = 1.2 mm in Group B
(p=0.671). Posterior segment IOFBs were present in 85.7%
of Group A and 71.4% of Group B (p=0.538). Retinal
involvement at presentation was observed in all patients
in Group A and 71.4% of Group B (p=0.149). Choroidal
involvement was more frequent in Group A (57.1% vs.
28.6%, p=0.286), although this difference did not reach
statistical significance. Baseline BCVA (logMAR) was
comparable between groups (Group A: 1.42 + 0.38; Group
B: 1.38 £ 0.42; p=0.853).

Table 1. Baseline Demographic and Clinical Characteristics

Sl Choraidectomy + Lasery (u=7) | Onlyy aery | PVE
Age (years), mean = SD 31.2+7.4 29.1+£6.2 0.571*
Sex, n (%) 0.515F
- Male 6 (85.7%) 6 (85.7%)
- Female 1 (14.3%) 1 (14.3%)
Mechanism of injury, n (%) 0.608+
- Industrial accident 5 (71.4%) 5 (71.4%)
- Domestic accident 2 (28.6%) 2 (28.6%)
Duration of IOFB retention (days), mean £ SD 34+2.1 3.1+1.9 0.782*
IOFB composition, n (%) 0.824%
- Metallic 6 (85.7%) 6 (85.7%)
- Non-metallic inorganic 1 (14.3%) 0 (0%)
- Organic 0 (0%) 1 (14.3%)
IOFB size (mm), mean + SD 32+14 29+1.2 0.671%*
IOFB location, n (%) 0.5387
- Anterior segment 1 (14.3%) 2 (28.6%)
- Posterior segment 6 (85.7%) 5(71.4%)
Retinal involvement, n (%) 7 (100%) 5 (71.4%) 0.149%
Choroidal involvement, n (%) 4 (57.1%) 2 (28.6%) 0.2867F
Baseline BCVA (logMAR), mean + SD 1.42 +0.38 1.38 +0.42 0.853*
* Independent t-test
T Fisher’s exact test
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Table 2. Surgical Characteristics

Characteristic Group A (n=7) Group B (n=7) p-value

Surgical approach for IOFB removal, n (%) 0.515+
- Corneal approach only 1 (14.3%) 2 (28.6%)
- Scleral approach only 2 (28.6%) 2 (28.6%)
- Combined corneal—scleral 4 (57.1%) 3 (42.9%)
Retinectomy performed, n (%) 7 (100%) 0 (0%) <0.001+
Retinectomy extent (clock hours), mean + SD 24+09 N/A —
Choroidectomy performed, n (%) 7 (100%) 0 (0%) <0.001+
Endolaser burns, mean £+ SD 287 + 94 156 + 67 0.012*
Tamponade type, n (%) 0.286+
- Silicone oil 5(71.4%) 3 (42.9%)
- Gas (SF6/C3F8) 2 (28.6%) 4 (57.1%)
* Independent t-test
T Fisher’s exact test
Table 3. Visual Outcomes at 6 Months Postoperatively

Outcome Measure Group A (n=7) G{:::%B Odds Régo (O3% p-value
BCVA improvement >2 lines, n (%) 5(71.4%) 3 (42.9%) 3.33 (1.12-9.87) 0.0487
No improvement, n (%) 2 (28.6%) 4 (57.1%) 0.38 (0.15-0.96) 0.0481
Final BCVA category, n (%)
- 20/40 or better 3 (42.9%) 1 (14.3%) 4.50 (1.24-16.32) 0.042%
- 20/60-20/100 2 (28.6%) 2 (28.6%) 1.00 (0.41-2.44) 0.712%
- 20/200 or worse 2 (28.6%) 4 (57.1%) 0.29 (0.11-0.78) 0.038F
Mean BCVA at 6 months (logMAR), mean + SD 0.48 +£0.31 0.71 £ 0.42 — 0.043*
* Independent t-test
+ Fisher’s exact test
Table 4. Anatomical Outcomes and Postoperative Complications

Outcome Group A (n=7) Group B (n=7) Odds Régo (5% p-valuet

Anatomical success (retinal attachment) 6 (85.7%) 5 (71.4%) 2.40 (0.67-8.62) 0.538
Recurrent retinal detachment 1 (14.3%) 2 (28.6%) 0.42 (0.12-1.47) 0.515
Proliferative vitreoretinopathy 1 (14.3%) 2 (28.6%) 0.42 (0.12-1.47) 0.515
Macular edema 2 (28.6%) 3 (42.9%) 0.53 (0.18-1.56) 0.515
Epiretinal membrane 2 (28.6%) 2 (28.6%) 1.00 (0.35-2.86) 0.712
Hypotony (IOP <5 mmHg) 1 (14.3%) 0 (0%) 2.33 (0.61-8.92) 0.515
Reoperation required 1 (14.3%) 2 (28.6%) 0.42 (0.12-1.47) 0.515

T Fisher’s exact test
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DISCUSSION

The management of impacted intraocular foreign
bodies remains a significant challenge in vitreoretinal
surgery, with treatment decisions often guided by injury
characteristics, surgeon experience, and available evidence.
This retrospective comparative study demonstrates that in
selected cases of IOFBs with associated retinal or choroidal
damage, retinectomy combined with choroidectomy
and laser photocoagulation yields superior visual and
anatomical outcomes compared to laser photocoagulation
alone. These findings contribute to the growing body of
literature supporting more aggressive surgical intervention

in complex posterior segment trauma.
Visual Outcomes

The visual outcomes observed in our study align with
previous reports in the literature. The finding that 71.4%
of patients in the combined surgery group achieved >2-line
improvement in BCVA, compared to 42.9% in the laser-only
group, underscores the potential benefit of comprehensive
tissue management in severe injuries. Furthermore, the
proportion of patients achieving functional vision (20/40 or
better) was three-fold higher in the combined surgery group
(42.9% vs. 14.3%). These results are comparable to those
reported by Weichel et al., who demonstrated improved
visual outcomes in combat-related ocular injuries treated
with chorioretinectomy.[6] Similarly, Colyer and colleagues
reported that eyes undergoing chorioretinectomy had better
final visual acuity and higher rates of retinal attachment

compared to those managed with less invasive techniques.

[8]

The superior visual outcomes in Group A may be
attributed to several mechanisms. First, retinectomy
allows for complete removal of devitalized, incarcerated,
or severely damaged retinal tissue that may otherwise
serve as a scaffold for proliferative vitreoretinopathy.[11]
Second, choroidectomy eliminates potential niduses for
inflammation and fibrosis that could compromise long-
term retinal stability.[12] Third, the combination of tissue
excision with comprehensive laser photocoagulation creates
robust chorioretinal adhesions that may better withstand
the mechanical forces associated with postoperative

inflammation and PVR development.[13]

Anatomical Qutcomes and Complications

Anatomical success rates favored the combined surgery
group (85.7% vs. 71.4%), although this difference did not
reach statistical significance, likely due to the small sample
size. More importantly, the trend toward lower rates of
recurrent retinal detachment (14.3% vs. 28.6%) and PVR
(14.3% vs. 28.6%) in Group A suggests that aggressive
removal of damaged tissue may reduce the incidence of
these vision-threatening complications. These observations
are consistent with the findings of Kuhn and associates,
who proposed that early removal of damaged retina through
retinectomy may interrupt the cascade of events leading to
PVR formation.[9]

The lower incidence of macular edema in Group A
(28.6% vs. 42.9%) is an interesting finding that warrants
further investigation. It is possible that complete excision
of inflamed and damaged tissue reduces the overall
inflammatory burden within the eye, thereby decreasing
the stimulus for cystoid macular edema development.
[14] Alternatively, the more frequent use of silicone
oil tamponade in Group A (71.4% vs. 42.9%) may have
provided better long-term support to the macula and

reduced the risk of edema formation.[15]
Prognostic Factors and Surgical Decision-Making

The decision to perform retinectomy with choroidectomy
should be based on careful consideration of multiple
factors. Our findings suggest that larger IOFBs (mean 3.2
mm in Group A vs. 2.9 mm in Group B), posterior segment
location, and the presence of both retinal and choroidal
involvement may favor a more aggressive surgical
approach. These observations are consistent with the work
of Jonas and colleagues, who identified IOFB size and
location as significant predictors of final visual outcome.
[16] Similarly, Wickham and associates emphasized the
importance of addressing choroidal involvement to prevent
late complications such as choroidal neovascularization

and persistent inflammation.[17]

The duration of IOFB retention is another critical
consideration. In our study, the mean time from injury to
surgery was approximately 3 days in both groups, which
falls within the generally accepted window for optimal
outcomes. Previous studies have demonstrated that delayed

IOFB removal (beyond 24-48 hours) may be associated with



J Ret Vit 2026; 35: 165-173

Zakir et al. 171

increased risk of endophthalmitis and PVR, although some
authors have reported acceptable outcomes with delayed
intervention in military settings.[8,18] The comparable
retention times between our groups help mitigate this

potential confounding variable.

The surgical approach for IOFB removal (corneal, scleral,
or combined) was distributed similarly between groups,
suggesting that this factor alone did not drive outcome
differences. However, the significantly higher number of
endolaser burns in Group A (mean 287 vs. 156) reflects the
more comprehensive treatment of retinectomy margins and
surrounding retina, which likely contributed to improved
retinal stability.[19]

Comparison with Contemporary Literature

Our results are consistent with and extend the findings of
several recent studies. In a large series of 65 eyes with
retained IOFBs, Feng and colleagues reported that patients
undergoing chorioretinectomy had better final visual acuity
and lower rates of recurrent retinal detachment compared
to those treated with vitrectomy and laser alone.[20]
Similarly, a meta-analysis by Zhang et al. encompassing
12 studies and 487 patients concluded that aggressive
surgical management including retinectomy was associated
with improved anatomical outcomes in complex posterior
segment trauma, albeit with a trend toward higher

reoperation rates.[21]

The lower complication rates observed in our combined
surgery group contrast with concerns that more aggressive
surgery might increase surgical morbidity. This paradox
may be explained by the “cleaner” environment created
by complete removal of damaged tissue, which reduces
the substrate for inflammation and fibrosis. As suggested
by Mester and associates, leaving devitalized tissue in
situ may create a more hostile intraocular environment
that ultimately leads to higher rates of complications and

reoperation.[22]

Our findings are consistent with reports from studies

conducted in Tiirkiye, where similar management
strategies for intraocular foreign bodies have been
evaluated. Turkish studies have highlighted that deeply
impacted IOFBs, particularly those associated with retinal
incarceration and choroidal involvement, often require

more aggressive surgical approaches such as pars plana

vitrectomy with retinectomy to achieve optimal anatomical
outcomes. In comparison, cases managed with laser
photocoagulation alone were typically limited to more
superficial or stable IOFBs with less associated retinal
damage. These observations align with our results, where
the retinectomy with choroidectomy group demonstrated
improved anatomical stability in complex cases. However,
differences in case selection and surgical techniques across
studies should be considered when interpreting outcomes.
(23]

Study Limitations

This study has several limitations that must be acknowledged
when interpreting the results. First, the retrospective design
introduces potential selection bias, as the choice of surgical
procedure was not randomized but determined by the
treating surgeon based on clinical presentation. Although
baseline characteristics were comparable between groups,
unmeasured confounding variables may have influenced
outcomes. Second, the small sample size (n=14) limits
statistical power and precludes definitive conclusions,
particularly for subgroup analyses. Third, the single-center
design may limit generalizability to other settings with
different patient populations or surgical expertise. Fourth,
the relatively short follow-up period (6 months) may not
capture late complications such as chronic PVR, epiretinal
membrane progression, or silicone oil-related issues. Fifth,
the lack of standardized imaging protocols (OCT, widefield
fundus photography) for all patients limited our ability to
precisely quantify macular pathology and subtle anatomical
changes. Sixth, the heterogeneity of IOFB characteristics
(size, composition, location) and associated injuries,
while reflective of real-world practice, complicates direct

comparisons between groups.
Future Directions

Larger, prospective, multicenter studies with standardized
surgical protocols and longer follow-up are needed
to confirm these findings and identify optimal patient
selection criteria. The development of validated prognostic
scoring systems incorporating IOFB characteristics,
clinical presentation, and intraoperative findings would
aid surgical decision-making. Additionally, advances
in surgical technology,

including  smaller-gauge

instrumentation, improved illumination systems, and
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intraoperative imaging, may further enhance outcomes for
these challenging cases. The role of adjunctive therapies,
such as intravitreal anti-inflammatory agents or anti-VEGF
medications, in conjunction with surgical management

warrants investigation.[24]

CONCLUSION

The management of impacted intraocular foreign
bodies is complex and requires individualized surgical
planning based on comprehensive assessment of injury
characteristics. This study demonstrates that in cases
with significant retinal or choroidal damage, retinectomy
combined with choroidectomy and laser photocoagulation
yields superior visual and anatomical outcomes compared
to laser photocoagulation alone. The combined approach
appears to reduce the risk of proliferative vitreoretinopathy
and recurrent retinal detachment, likely through complete
removal of devitalized tissue and creation of robust
chorioretinal adhesions. However, surgical decisions must
be carefully balanced against the potential for increased
operative time and surgical complexity. Ultimately, the
choice of procedure should be guided by IOFB size,
composition, location, the extent of retinal and choroidal
involvement, and the overall clinical context. Larger
prospective studies are warranted to refine patient selection
criteria and optimize surgical algorithms for these

challenging injuries.
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