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ABSTRACT

Background: Ocular surface foreign bodies are the second most common emergency condifion in
the ophthalmology department OPD, which can be easily prevented through proper precautionary
measures. Also, they can be either superficial or embedded into the cornea or conjunctiva. In this
study, we aimed to create awareness regarding the prevention and management of such cases to
reduce ocular complications.

Methods: This prospective cross-sectional study was carried out in the Ophthalmology department
of Ziauddin University Hospital Karachi. The study duration was 4 years from 16M November 2019 to 15
November 2022. Patients presented to the ophthalmology department OPD with complaints of
ocular foreign bodies were examined clinically and a total of 427 patients were included in the study
who fulfilled the inclusion criteria. The data was collected and analyzed on SPSS 23. The chi-square
fest was used to compare the variables.

Results: Our study analyzed that ocular surface foreign bodies had a strong association with the
profession. The metallic foreign bodies were found in 283(66.3%) patients and the remaining 144
(37.7%) were non-metallic. There was a strong correlation found between the type of foreign body
and the site of ocular involvement. The p-value was significant with 0.0001.

Conclusion: The majority of ocular surface foreign bodies were workplace-related due to a lack of
awareness of protective measures. A counseling workshop should be arranged regarding its
importance for workers in their workplaces which will improve their work capacity, and health and
reduce economic burden.
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INTRODUCTION

Ocular surface foreign bodies are one of the most
common ocular emergencies'. Timely and appropri-
ate management of ocular surface foreign body
can reduce the risk of visual loss. The incidence of
ocular surface foreign bodies greatly varies from
region to region?®. One of the Swedish studies docu-
mented the incidence of ocular injury 8.1% per 1000
and 40% out of these were corneal and conjunctival
foreign bodies*. The majority of these types of injuries
occurred at the workplace due to the lack of use of
protective shields or high-risk professions such as
welding, construction, carpentry, and agriculture’.

Ocular superficial foreign bodies can also occur
during household work, playing sports, or even
windy weathers?. These foreign bodies can be
metallic bodies such as iron, silver, and copper parti-
cles or non-metallic ones like dust particles, eyelash-
es, bird feathers, insects, vegetable particles, glass,
etc. These ocular foreign bodies are less common in
females, however, most of the ones found are usual-
ly either vegetable, fruit pieces or dust particles?’.
These foreign bodies can cause red eye associated
with pain, irritation, photophobia, and clear watery
discharge. Surface ocular foreign body removal
needs a detfailed slit lamp examination of the
conjunctiva and cornea. The foreign body can be
removed in the clinic, some superficial ones can be
removed easily by a thorough eyewash, while the
impacted ones need removal through forceps,
needles, or cofton budsé. Immediate removal of
foreign bodies is important to reduce the risk of
conjunctivitis, corneal ulcer, epithelial defect, and
corneal scarring’. Some patients present after a few
days with unsuccessful self-removal aftempts.
Patients have mentioned attempting self-removals
using handkerchiefs, currency notes, and tissue
papers. These lead to infections which may result in
corneal abscess and corneal ulcer formation®™©,
Therefore, our objective was to raise awareness
about preventing and effectively managing cases
of ocular surface foreign bodies to minimize ocular
complications. This includes reducing the risk of
post-injury complications related to the type of
foreign body, the duration of the injury, and the
method of removal. In this way, we can improve the
quality of life, reduce the risk of visual impairment,
and ensure that industrial workers are aware of the
safety precautions necessary to avoid such acci-
dents.

METHODS

A prospective cross-sectional study was carried out
in the Ophthalmology department of Ziauddin
University Hospital Karachi. The duration of the study
was 4 years from 16 November 2019 to 15 Novem-
ber 2022. A group of individuals who came in with
eye OPD with complaints of foreign bodies in the
eye was examined clinically and if met the inclusion
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criteria, were included in the study.

The inclusion criteria included patients with age
above 15 years and with ocular foreign bodies
without any penetrating injuries. As per the exclusion
criteria, all patients with penefrating injuries with
ocular foreign bodies, and a previous history of
ocular surgery were not added to this study. A total
of 427 patients diagnosed with surface ocular
foreign bodies were included in this study based on
consecutive sampling techniques. The study was
reviewed and approved by the Ziauddin University
ethical committee, reference no: 1491019MAOPH.
Informed written consent was taken from all the
patients.

A questionnaire form regarding patient demogro-
phy and presenting complaints, the material of the
foreign body, and the time and duration of injury
was filled out by the resident medical officer. The
patient was then examined thoroughly by a single
ophthalmologist for a visual acuity test and a slit
lamp examination for the location of the foreign
body. Ocular surface foreign bodies were removed
with the help of forceps, cotton buds, or 27-gauge
needles under topical anesthesia proparacaine
hydrochloride 1%. After removing the ocular surface
foreign bodies’ cornea was stained with fluorescein
stain for corneal abrasion or epithelial defect and
topical antibiotics Moxifloxacin and Tobramycin in
eye ointment were prescribed 5 times a day for 7
days. All patients were advised to visit the ophthal-
mologist for follow-up after 24 hours and again after
1 week. The complications related to the foreign
bodies were documented on these follow-up visits.
In case of corneal abscess or corneal ulcer, patients'
corneal and conjunctival swabs were also sent for
culture sensitivity and staining. These patients were
called for follow-up until their clinical signs were
resolved.

The association between the etiology of foreign
bodies and their locatfions was assessed. The data
was analyzed and entered into SPSS version 23.
Quantitative variables, such as age, will be present-
ed in the form of mean * standard deviation. Quali-
tative variables, such as gender, will be presented in
the form of frequency and percentage. The com-
paratfive data will be analyzed by chi-square test
with a significant p- p-value < 0.05.

RESULTS

A total of 427 patients based on inclusion criteria
were included in this study. All patients were
presented in the Ophthalmology department of
Ziauddin Hospital Karachi. The incidence of ocular
surface foreign body was 1.78%. The average age
of the affected population was 36+ 9.12. There were
366 (85.7%) men and 61 (14.3%) women, with men:
women 6:1. A fotal of 353 (82.7%) patients did not
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use protective glasses, and 74 (17.3%) patients did
have some type of protective shield or glasses. 248
(58%) of the patients were present in OPD within 24
hours of injury, 167 (39%) of the patients were present
within 3 days and the last 12 (3%) were there within 7
days. 115 (27%) of the patients have tried self-remov-
al or have had them removed by a coworker using
tissues, coins, currency notes, and cotfton buds.
Topical anesthesia was given while removing the
foreign body. 137 (32%) patients were using un-pre-
scribed topical anfibiotics or steroids. 269 (63%)

foreign bodies were found in the right eye, 149
(34.9%) in the left eye, and in the remaining 9 (2.1%)
cases foreign body was found in both eyes. Multiple
corneal foreign bodies were found in 15(3.5%)

cases. There were 327(76.6%) cases presented with
15" time and the remaining 100 (23.4%) cases had a
history of the foreign body more than 1 fime. Most
patients had a corneal foreign body in 290 (68%)
and a conjunctival foreign body in 137 (32%), the
chi-square test statistic is
<0.00001.

101.73 and p-value

Figure 1: (a) showing vegetable particles at the limbus. (b) showing the patient's eye after the removal of the particle.
(c) shows a corneal metallic foreign body, and (d) shows the patient's eye after the removal of the particle.

The metallic industrial workers were more commonly
affected 265 (62.1%) followed by the constructor
industry 39(92.1%), Farmers 37 (87.7%), frauma during
domestic work 32 (7.5%), and the remaining
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54(12.6%) miscellaneous profession. In the metallic
industry, 162 (63.3%) patients were from the wielding
occupation, 69 (27%) were from metal cutting, and
25 (9.7%) were from metal grinding. (Table 1)
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Table 1: Correlation of type of foreign body with profession

Type of foreign body with the profession
Construction n=39 (9.1%)
Dust/stone Wood Metal Glass Cement/sand particles
19 (48.7%) 3(7.7%) 3(7.7%) 1(2.6%) 13 (33.3%)
Farmer n=37 (8.7%)
Dust /stone Wood Vegetable/fruit Straw Insect
2(5.4%) 6 (16.2%) 9 (24.3%) 15 (40.5%) 5(13.5%)
Domestic n=32 (7.5%)
Glass/ Plastic Vegetable/fruit Metal Eyelash Insect
3 (9.4%) 11 (34.3%) 4(12.5%) 7(21.8%) 7(21.8%)
Miscellaneous (office worker, student, tailor, driver) n= 54 (12.6%)
Tire burst Battery explosion Metal Bead/thread Glass/Plastic
4 (7.4%) 6(11.1%) 11(20.4%) 17(31.5%) 16(29.6%)

*The chi-square statistic is 101.73 and the p-value <0.00001.

The frequency of foreign bodies with relafion to
ocular distribution was 290(68%) in cornea, 73(17.1%)
in superior palpebral conjunctivitis, 39(2.1%) in inferi-
or palpebral conjunctivitis, 16(3.7%) in Fornix, 9(2.1%)
in Caruncle. (Table 2) The chi-squared statistic is
101.72 and the p-value is 0.00001. The most common
type of foreign body was the metallic foreign body
which accounts for 283(66.3%) and the remaining
144 (37.7%) were non-metallic. A total of 274 (96.8%)

metallic-foreign bodies were removed with the help
of needles and 9 (3.2%) metallic-foreign bodies with
forceps. 33 (22.9%) of the non-metallic foreign
bodies were removed with forceps, 6(4.2%), and the
rest of 105 (72.9%) were removed with needles. The
rate of complication before and after the removal
of metallic foreign bodies and non-metallic foreign
bodies was assessed.

Table 2: Type of ocular foreign bodies in correlation to site.

40

Type of foreign body with the Ocular site
Fornix n=16(3.7%)
Eyelash Insect Metallic foreign bodies Straw Glue
5(31.2%) 2(12.5%) 2(12.5%) 2(12.5%) 5(31.2%)
Cornea (68%) n=290
Dust/stone Wood Metallic foreign Glass/ Plastic Cement/sand Vegetable/fruit
bodies particles
13(4.4%) 5(1.72%) 233(80.3%) 14(4.8%) 8(2.7%) 17(5.8%)
Inferior palpebral conjunctiva n=39(9.1%)
Tire burst Battery Metallic foreign Cement/sand Straw Insect
explosion bodies particles
4(10.2%) 5(12.8%) 12 (30.8%) 5(12.8%) 3(7.7%) 5(12.8%)
Caruncle n=9(2.1%)
Bead/thread Battery Metallic foreign Glue Eyelash Insect
explosion bodies
1(11.1%) 1(11.1%) 1(11.1%) 2(22.2%) 1(11.1%) 2 (22.2%)
Superior palpebral conjunctiva n=73(17.1%)
Dust Wood Metallic Straw Insect/ Vegetable/fruit | Glass/ Bead/thread
/stone foreign bodies Eyelash Plastic
8(10.9%) 4 (5.4%) 35(47.9%) 7 (9.6) 3(4.1%) 3(4.1%) 6(8.2%) 4 (5.4%)

*The chi-square statistic is 101.73 and the p-value <0.00001.
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The complication rate at the fime of presentation in
metallic foreign body was 39(13.6%) in epithelial
defect, 21(7.5%) in corneal abrasion, 133(47%) in rust
ring, 16(5.8%) in incomplete removal, 79(28%) in
conjunctivitis and 17(6%) in corneal abscess. The
complication rate at the time of presentation in
non-metallic foreign body was 7(4.9%) in epithelial
defect, 3(2.3%) in corneal abrasion, 5(3.2%) in
incomplete removal, 11(7.3%) in conjunctivitis and
3(2%) in corneal abscess. The chi-square statistic is
57.06 at p value 0.00001. The complication rates

after removal of foreign bodies in the metallic
foreign body were 40(14%) in rust ring, 91(32%) in
epithelial defect, 59(21%) in conjunctivitis, 17(6%) in
corneal abscess and 34(12%) in corneal scarring.
The complication rates after the removal of foreign
bodies in the non-metallic foreign body were
15(10%) in conjunctivitis, 4(3%) in corneal abscess,
and 3(2%) in corneal scarring. (Table 3) The
chi-square statistic is 53.64 and the p-value is
0.00001.

Table 3: Comparison of complication rate at the time of presentation and removal of foreign body.

Complications Pre removal Post removal p-value
Metallic Non-metallic Metallic Non-metallic
Epithelial defect 39(13.6%) 7 (4.9%) 91(32%) NA <0.001
Corneal abrasion 21(7.5%) 3(2.3%) NA NA <0.001
Rust ring 133(47%) NA 40 (14%) NA <0.001
Incomplete removal 16(5.8%) 5 (3.2%) NA NA <0.001
Conjunctivitis 79(28%) 11 (7.3%) 59 (21%) 15(10%) <0.001
Corneal scarring NA NA 34(12%) 3(2%) <0.001
Corneal Abscess NA 3 (2.3%) NA 4(3%) <0.001

* A paired t-test was used to compare before and after results at a p-value <0.001.

The patients with epithelial defects and corneal
abrasion were given topical Moxigan eye drops 5
times a day for a week with Tobrex eye ointment.
They were called in for follow-up after 24 hours and
48 hours. The epithelial defect for all patients had
healed by the 48-hour follow-up. The patients with
corneal abscesses were followed up for 2 weeks
and were given systemic antibiotics and topical
Moxigan eye drops 5 times a day for a week with
Tobrex eye ointment. The corneal abscess in these
patients resolved within 7 days.

DISCUSSION

An ocular surface foreign body is an object such as
glass, metal, or sand, which gets adhered to or
embedded into different ocular surfaces''. These
are commonly found in cormea and palpebral
Conjunctival surfaces'?'®. They are also found in
caruncles, fornices, and subtarsal spaces. The
surface ocular foreign bodies are common emer-
gencies reported in the eye department. These
patients usually try self-removal or visit a general
practitioner which leads to incomplete removal,
corneal abscess, and conjunctivitis'“'¢, These ocular
surface foreign bodies are usually minute particles
that are difficult to remove with the naked eye and
required a slit lamp for efficient removal. These are
removed with forceps and needles with only a minor
iatrogenic tfrauma which usually doesn’t affect the
patient’s vision. If the foreign body involves the visual
axis and corneal stroma there will be corneal
scarring which leads to visual impairment. It is an
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easily manageable ocular condition however
improper or untimely treatment may lead to serious
visual impairment’'®. Most of these are workplace
injuries. Patients usually present with complaints of
foreign body sensations associated with redness of
the eye, watery discharge, and a history of frauma
or something that went in their eyes'??. These
patients usually belong fo low socio-economic
status. The literacy rate among them is also low, the
maijority of them having only passed up to grade 5.
There is a lack of awareness regarding the use of
protective glasses and most workplaces don't offer
these to their workers. This results in workers being
unaware that simple precautionary measures can
prevent sight-threatening injuries?24,

Research conducted by Bahoo et al also showed a
sfrong association of the type of ocular surface
foreign bodies and their association with the profes-
sions. The first incidence of foreign body fall was
782(75.6%), and repeated history was in 263(24.4%)
patients. The foreign bodies were most commonly
found in the cornea of the eyes?. In our study, the
first incidence of foreign body patfients was
327(76.6%) while repeated history was 100(23.4%).
Kar AS conducted a study on 90 patients with
surface ocular foreign bodies. Metallic corneal
foreign bodies were the most common type with
48(53.3%) patients. The other particles included dust
in 15 (16.7%), wood matter in 10(11.1%), insects in 5
(5.6%), glass in 7 (7.78%), and glue, gunpowder and
plastic collectively made up for 5 (5.6%) of the
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patients. There was a strong occupational associo-
tion with 49 (54.4%) patients from different industries
and 10(11.1%) were domestic chore-related. Corne-
al foreign bodies about occupation showed that
agriculture work accounted for 9 (10%) of the
patients while the other occupations accounted for
8(8.88%) of the patients collectively?. Similarly, our
research found that ocular foreign bodies have a
strong association with the profession.

In another study conducted by ljaz et al on 329
patients out of which 149(45.3%) had ocular surface
foreign bodies in the right eye, 170(51.6%) in the left
eye, and 10(3.1%) had bilateral ocular surface foreign
bodies. Out of the total patients 64(19.4%) had upper
tarsal foreign bodies, 220 (76.6%) had corneal foreign
bodies, and the other 24 (7.4%) patients collectively
had scleral, medical canthal, lower forniceal, and
lower lid foreign bodies. Only 48(14.5%) of the patients
had worn protective wear at their workplaces?.
Patients in our study were found with a similar lack of
awareness regarding profective measures with only
74(17.3%) wearing protective wear.

A study was conducted in Nepal by Shrestha T. et al.
on corneal foreign bodies. According to their
research, 43.33% of patients were related to some
kind of metallic industry 18.33% belonged fto
construction work and 16.67% were farmers. The
most common type of corneal foreign body was
metallic®. Upon comparison, our results also had
metallic corneal foreign bodies (62.1%) as the most
common type found in patients.

A study done by Shah P et all on 100 patients found
ocular surface foreign bodies were more common
than intra-ocular foreign bodies. Ocular foreign
bodies were more common in Male (80%) than
female (20%). Metallic foreign bodies were found in
43% and vegetable material in 38% of cases.
Cornea was the commonest site of foreign body
(67%) followed by conjunctiva (22%)%. Our study
showed similar results with the male gender being
more commonly affected and the cornea being
seen as the most common site in 290 (68%) patients.

In our study, there is a strong association found
between the type of foreign body and profession.
Most of the patients belong to the metallic industry
(62.1%) and the most common type of foreign body
was metallic which involves the peripheral cornea.
The male and female ratio was observed at 6:1. The
complication was observed in the corneal foreign
body which varies from epithelial defect, rust ring
formation, and corneal abscess formation. In our
study, 82.7% did not use protective glasses. The
majority of patients were not aware of the
sight-threatening complication of the ocular surface
of a foreign body. We counsel them about the
importance of wearing protfective shields during
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work, washing their eyes immediately after the
incidents with tap water, avoiding rubbing their
eyes, use of un-prescribed drugs, and the conse-
quences of attempting the self-removal of corneal
foreign bodies.

CONCLUSION

Ocular surface foreign bodies are a common occur-
rence in the working-class population, particularly
among middle-aged men due to their professions.
While these cases are generally treatable without
complications, delayed clinical intervention can
lead to severe vision-threatening issues. To address
this, we aim to provide education on occupational
hazards, raise awareness about the importance of
using protective eyewear or shields, and emphasize
the timely removal of foreign bodies to reduce the
occurrence of ocular surface foreign bodies and
related complications.
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