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ABSTRACT

Introduction: The objective of this study was to
assess the epidemiological characteristics, clini-
cal features and visual outcomes of open globe
eye injury (OGI) in Tabuk, Saudi Arabia.
Methods: A retrospective chart review of OGI
patients who had undergone operative repair of
their injuries in Tabuk, Saudi Arabia. The col-
lected data included patients’ demographics,
duration between trauma and presentation and
the mechanism of trauma, wound location,

extent of injury, presence of intraocular foreign
body, and initial and final visual acuity data.
Results: Sixty-three eyes of 63 patients who
were admitted for traumatic globe rupture were
included; 84.1% were males and 39.7% were of
pediatric age. Delay in seeking medical care for
[ 24 h was recorded in 4.8% of patients. The
most common (42.9%) mechanism was blunt
trauma followed by sharp trauma (38.1%) and
projectile trauma (9.5%); 55.6% had the injury
in zone 1. Intraocular foreign body was reported
in 9.5% of patients. Intraocular foreign bodies
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were significantly more common in adults
(p = 0.018) compared to children. Poor visual
acuity was noted in 77.8% of patients upon
presentation and 60.3% on last visit.
Conclusion: The incidence of OGI was more
common in males. The most common cause of
OGI was blunt injury, and half of the injuries
were in zone 1. Visual outcomes are guarded for
most patients with OGIs.

Keywords: Corneal laceration; Eye trauma;
Intraocular foreign body; Open globe; Injury;
Visual impairment

Key Summary Points

Why carry out this study?

Ocular trauma has been reported to be one
of the main contributors to unilateral
partial or total loss of sight. Although
open globe injuries (OGIs) comprised only
2% of all ocular injuries, they were
responsible for 44% of expenditure on
ocular injuries in addition to impact on
the individual and their family, the health
system and society

What did the study ask and what was its
hypothesis?

To assess the epidemiological
characteristics, clinical features and visual
outcomes of open globe eye injury (OGI)
in Tabuk, Saudi Arabia

What was learned from the study?

Open globe injuries were dominant in
males, the most common cause of OGI
was the blunt injury, and half of the
injuries were in zone 1. Visual outcomes
are guarded for most patients with OGIs

The result of this study should encourage
us to increase the awareness to minimize
the incidence and complications of OGIs

INTRODUCTION

Ocular trauma has variable clinical outcomes,
ranging from favorable outcomes to total
blindness. Globally, ocular trauma is one of the
major causes of visual impairment, especially in
the working age group [1, 2]. Furthermore,
ocular trauma is one of the main contributors to
unilateral partial or total loss of sight [3].
Although both eyes constitute only 0.2% of the
total and 0.52% of the anterior surface area of
the human body, they are the third most com-
mon organ affected by traumatic injuries after
the hands and feet [4]. According to the Birm-
ingham Eye Trauma Terminology System
(BETT), eye injury is divided into either closed
or open globe injury (OGIs) depending on the
presence or absence of a full-thickness wound of
the eye wall. Closed eye injury is further sub-
divided into either lamellar laceration (partial
thickness wound of the eye wall) or contusion.
OGI is subdivided into eye wall laceration (full-
thickness wound of the eye wall caused by a
sharp object) or ruptured globe (full thickness
wound of the eye wall caused by a blunt object).
Laceration is divided into penetration (with
only an entry wound) and perforation (with
entry and exit wounds) [5]. Figure 1 summarizes
the different types of eye injuries according to
the BETT system. Although OGIs comprised
only 2% of all ocular injuries in Australia, for
example, they were responsible for 44% of
expenditure on ocular injuries in addition to
having an impact on the individual and their
family, the health system and society [6, 7].
OGIs have been classified according to site of
injury into three zones; the zone of injury is
defined according to the Ocular Trauma Clas-
sification Group: zone 1 (the whole cornea,
including the corneoscleral limbus), zone 2
(corneoscleral limbus to a point 5 mm posterior
to the sclera) and zone 3 (posterior to anterior
5 mm of the sclera) [8].

Despite the consequences of eye trauma at
the individual and community levels, data on
the prevalence of this condition and its epi-
demiological characteristics are limited glob-
ally. However, in a review study conducted in
1998 Négrel et al. reported that ocular injuries
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were responsible for 19 million cases of blind-
ness worldwide; additionally, 55 million indi-
viduals suffered a restriction in their daily
activity because of ocular injuries. The esti-
mated incidence of OGIs is around 3.5 cases in
100,000 annually, leading to around 200,000
OGIs every year worldwide [1]. Similar numbers
were also reported in the USA as estimated cases
of globe rupture are approximately 3 per
100,000 annually [9].

More specifically, many studies found that
OGI is a leading cause of hospitalizations and
poor visual outcomes compared to closed globe
injuries [10, 11].

The main objectives of surgical OGI opera-
tions are preserving vision by closing the pri-
mary wound, repositioning prolapsed ocular
contents or debridement of extruded tissues for
[ 24 h, removing intraocular foreign bodies
and avoiding further complications [9].

Improvements in the general population’s
knowledge about the pathophysiology, avail-
ability of treatment as well as advances in the
instruments and OGI surgery techniques have
enhanced the efficacy and safety of OGI man-
agement [12].

Successful OGIs are dependent upon several
associated factors, such as the severity of the
initial injury, preoperative visual acuity, pres-
ence of intraocular foreign bodies, time
between trauma incidence and hospital admit-
ting [13].

The aim of this study was to assess the clin-
ical characteristics of OGI patients admitted to
King Khalid Hospital (KKH) and King Fahd
Specialist Hospital (KFSH), Saudi Arabia, and to
investigate the final visual outcomes of treated
patients. This might represent the first step in
any interventional programs aiming to prevent
and improve outcomes of OGIs.

METHODS

Ethical Statement

This study followed the tenets of the Declara-
tion of Helsinki. It was approved by the
Research Ethics Committee of University of
Tabuk approval number READ 0051.

Study Design and Setting

This is a retrospective cohort study of OGI
patients who underwent operative repair of
their eye injuries in KKH and KFSH, Tabuk,
Saudi Arabia. Both hospitals are government-
owned hospitals which provide secondary eye
care and were established in 1983 and 2013,
respectively. They provide mostly free services
and receive about 30,000 patients per year. Both
hospitals are in Tabuk, North-Western Region,
Saudi Arabia, an approximately 4 h drive from
the Holy City of Madinah. The two units are
about 5 km apart and work separately.

Data Collection

The collected data include demographic data,
interval between trauma incidence and presen-
tation and mechanism of trauma, wound loca-
tion, extent of the eye injury, zone of injury,
presence of intraocular foreign body, and initial
and final visual acuity data. The zone of injury
was classified according to the Ocular Trauma
Classification Group.

Statistical Analysis

Statistical analysis was carried out using a Stu-
dent’s two-tailed t-test and chi-square using
Statistical Package for Social Sciences (SPSS) for
Windows, version 26 (IBM Corp., Armonk, NY,
USA). Correlation was considered significant if
values were\0.05.

RESULTS

The present study included 63 patients who
were admitted to KKH and KFSH during
2014–2019. Most (61.7%) patients were Saudis,
while non-Saudi patients represented 38.4%.
More than one-third (39.7%) of the patients
were \ 10 years old; the second most frequent
age group was 30 to \ 40 years old (17.5%),
while injuries were the least in those aged [
40 years (12.7%). Children (\ 18 years old)
accounted for 52.4% of the studied patients,
whereas adults accounted for 47.6%. Male
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patients outnumbered the females (84.1% vs.
15.9%). Most (90.5%) patients did not suffer
from chronic medical conditions. Table 1 sum-
marizes the studied patients’ characteristics.

Table 2 demonstrates the circumstances of
trauma in the patients in our series. The time
interval between trauma infliction and

presentation to medical care was not recorded
in 49.2% of cases, but this interval was B 24 h in
41.3% of patients. Delay in seeking medical care
till the next 24 h or even after 48 h was recorded
in 4.8% of patients each. The side of affected eye
was not recorded in 7.9% of cases, and the rates
of affection of right and left eyes were 50.8%

Fig. 1 Different types of eye injuries according to the BETT system
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and 41.3%, respectively. The mechanism of
inflicted trauma widely varied among the
patients, but we endeavored to categorize the
different mechanisms under the broad terms of
blunt, sharp and projectile trauma. The mech-
anism was not documented in the patients’ files
in 9.5% of cases. The most common (42.9%)
mechanism was blunt trauma, which was
inflicted mostly by falls and collision of a blunt

object with the eye, e.g., a thrown stone or
penetration by tree branches or pens. Sharp
trauma was reported in 38.1% of cases and
projectile trauma by metals or glass shards in
38.1% and 9.5% of cases, respectively. Approx-
imately half the patients had injury in zone 1,
30.2% in zone 2 and 7.9% in zone 3. The
remaining cases had injuries extending to more
than one zone. The presence of an intraocular
foreign body was reported in 9.5% of cases.
Comparison of proportions between the studied
children and adults did not reveal significant
difference regarding the interval between
trauma and presentation to medical care
(p = 0.765), though higher percentages of delay
were observed in adults, laterality (p = 0.801),
mechanism of trauma (p = 0.345) and extent of
injury (p = 0.568). However, intraocular foreign
bodies were found only in adults (p = 0.018)
compared to children.

Various types of eye injuries documented in
the studied patients are outlined in Table 3.
Most injuries were reported in a small number
of patients; hence, comparison of proportions
between children and adults was not per-
formed. However, there seemed to be a higher
percentage of injuries to the posterior eye seg-
ment in adults compared to children as inferred
from the rates of vitreous humor and retinal
injuries.

Table 4 compares the initial visual acuity
status on admission and the final visual acuity
in the studied patients. Average duration of
follow-up was 13.1 ± 5.6 months. While most
patients had poor vision on presentation
(77.8%) and on last visit (60.3%), improvement
in visual acuity was observed in some patients,
but this improvement was not statistically sig-
nificant (p = 0.250). However, the visual acuity
on admission (15.9%) or discharge (27%) was
not documented in the file in a considerable
proportion of patients. There was a significant
relationship between final visual acuity and
patients’ age (p = 0.049), while relationships
with initial visual acuity (p = 0.131), gender
(p = 0.319), extent of injury (p = 0.169),
(p = 0.201), presence of foreign body
(p = 0.511), lens status (p = 0.684) and ocular
complications (p = 0.166) were not significant.

Table 1 Patient characteristics (total n = 63)

n %

Nationality

Saudi 40 63.5

Non-Saudi 23 36.5

Age groups

\ 1 to\ 10 years 25 39.7

10 to\ 20 years 9 14.3

20 to\ 30 years 10 15.9

30 to\ 40 years 11 17.5

40 years or above 8 12.7

Age categories

Children 33 52.4

Adults 30 47.6

Gender

Female 10 15.9

Male 53 84.1

Comorbidities

No 57 90.5

Yes 6 9.5

Bronchial asthma 2 3.2

Diabetes mellitus, hypertension, bronchial

asthma

1 1.6

Allergic rhinitis 1 1.6

Congenital heart disease, pulmonary

hypertension

1 1.6

Smoking 1 1.6
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DISCUSSION

The present study included 63 patients who
were admitted to KKH and KFSH to undergo
OGIs. Most (61.7%) patients were Saudi and
males (84.1%). More than one-third (39.7%) of
the patients were children. Tabuk is the biggest

urban area in the north of Saudi Arabia. It is
served by three hospitals, KKH, KFSH and the
maternity and children’s hospital. All are gov-
ernment-owned hospitals, which provide sec-
ondary health care and were established in
1983, 2013 and 2019, respectively. They provide
mostly free services and receive about 30,000

Table 2 Circumstances of trauma, laterality and presenting visual acuity (total n = 63)

Children (n = 33) Adults (n = 30) Total (n = 63) p

N % n % n %

Interval between trauma and presentation

B 24 h 15 45.5 11 36.7 26 41.3 0.765a

[ 24–48 h 2 6.1 1 3.3 3 4.8

[ 48 h 1 3.0 2 6.7 3 4.8

Not recorded 15 45.5 16 53.3 31 49.2

Laterality

Left 13 39.4 13 43.3 26 41.3 0.801a

Right 18 54.5 14 46.7 32 50.8

Not recorded 2 6.1 3 10.0 5 7.9

Mechanism of trauma

Blunt 16 48.5 11 36.7 27 42.9 0.345a

Sharp 13 39.4 11 36.7 24 38.1

Projectile 1 3.0 5 16.7 6 9.5

Not recorded 3 9.1 3 10.0 6 9.5

Extent of injury

Zone 1 21 63.6 14 46.7 35 55.6 0.568a

Zone 2 9 27.3 10 33.3 19 30.2

Zone 3 2 6.1 3 10.0 5 7.9

Zone 1 and zone 2 0 0.0 2 6.7 2 3.2

Zone 2 and zone 3 1 3.0 1 3.3 2 3.2

Presence of intraocular foreign body

No 30 90.9 21 70.0 51 81.0 0.018*a

Yes 0 0.0 6 20.0 6 9.5

Not recorded 3 9.1 3 10.0 6 9.5

*Significant at p B 0.05
aFisher-Freeman-Halton exact test
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patients/year. Tabuk city, located in the north-
western region of Saudi Arabia, is an approxi-
mately 4 h drive from the Holy City of Madinah
Almonawwarah.

Several studies had reported a higher risk of
OGI among males and children [3, 14–16]. This
is in agreement with our results, as most

patients were males (84.1%) and more than half
of them were \ 18 old (52.4%). This indicates
the preponderance of these populations due to
work, sporting activities or school-associated
activities. Eye injuries were dominant in males
because of work-related injuries. This could be

Table 3 Pattern of injuries in the studied patients (total n = 63)

Children (n = 33) Adults (n = 30) Total (n = 63)

N % n % n %

Lids

Laceration 1 3.0% 0 0.0% 1 1.6%

Sclera

Laceration 0 0.0 4 13.3 4 6.3

Cornea

Keratitis 1 3.0 0 0.0 1 1.6

Tear 4 12.1 5 16.7 9 14.3

Abrasion/ulcer 2 6.1 1 3.3 3 4.8

Anterior chamber

Hyphema 9 27.3 14 46.7 23 36.5

Hypopyon (endophthalmitis) 1 3.0 0 0.0 1 1.6

Iris

Iris prolapse 11 33.3 11 36.7 22 34.9

Lens

Cataract 8 24.2 9 30.0 17 27.0

Dislocated intraocular lens 0 0.0 1 3.3 1 1.6

Vitreous humor

Uveal and vitreous prolapse 2 6.1 6 20.0 8 12.7

Vitreous hemorrhage 0 0.0 4 13.3 4 6.3

Vitreous loss 1 3.0 4 13.3 5 7.9

Retina

Hemorrhage 1 3.0 0 0.0 1 1.6

Maculopathy 0 0.0 1 3.3 1 1.6

Optic nerve avulsion 1 3.0 0 0.0 1 1.6

Retinal detachment 0 0.0 4 13.3 4 6.3
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decreased by proper education and use of safety
equipment [6, 17–21].

In our study, more than half of the patients
(52.4%) were \ 18 years old and 39.7% \ 10
years.

In the US, about 2.4 million OGIs occur
annually, 35% of them in children [8]. OGIs in
children are more severe and lead to higher risk
of complications, longer hospitalization stay
and poorer visual outcomes [22–27].

The current results show that approximately
half the cases had injuries in zone 1, 30.2% in
zone 2 and 7.9% in zone 3. In agreement with
these results, several studies have reported that
Zone 1 injuries are also the most common form
of OGI among pediatric patients (44–79%)
[28–33].

In the current study, intraocular foreign
bodies were reported in 9.5% of cases, all of
which were adults, which showed statistical
significance (p = 0.018).

Patel et al. carried out a study on 527
patients with traumatic OGI in the USA; 14% of
patients had surgically confirmed intraocular
foreign bodies, which is more than found in our
result. They found that metal and glass were the
most frequent foreign bodies. Most the injuries
were in the posterior segments [34].

Blunt trauma was found to be the most
common cause of OGI in our study (42.9%).
Similar findings were reported by Nirmalan
et al. who found that blunt injuries (54.9%)
were the major cause of OGIs [35].

Injuries due to sharp objects represented half
of the causes of the eye injuries in the Makhrash
and Gosadi study [14]. However, another study
reported that most OGI patients were injured by
wire used in greenhouses [16].

Additionally, Rahman et al. found that
injury by sharp objects (66%) is the most com-
mon mechanism of eye injury [21].

In the current study, improvement in visual
acuity was observed in some patients as evi-
denced by the increase in the percentage of
good and moderate visual acuity grades while
the rate of poor vision decreased, but this dif-
ference did not reach statistical significance
(p = 0.250).

The rate of successful treatment (final VA of
20/40 or better) after OGIs is between 54 and
56.5% in industrialized countries [11, 25, 36]
with a less favorable prognosis in non-industri-
alized countries (15.5–25.7%) [29, 31, 37, 38].
The most common causes of poor final visual
acuity in children who have undergone OGIs
are residual corneal opacity and amblyopia [39].

The results of this study encourage raising
the level of awareness regarding this pre-
ventable cause of visual impairment at both
local and worldwide levels by educating

Table 5 Suggestions for the prevention of eye injuries

Place Advice to consider

Home Keep sharp objects away from children

and look for safety standards in

household products, supervise your

child’s use of tools such as pencils,

scissors and forks

Industry and

agriculture

Emphasize the use of helmets and eye

protection, keep children away from

flying debris

Sports Encourage the use of eye protection

and/or helmets, e.g., for contact

sports

Transport Encourage motorists to wear seatbelts

and cyclists and motorcycle users to

wear eye protection

Table 4 Comparison of initial and final visual acuity

Initial VA
grade

Final VA
grade

p

N % N %

Good (6/36 or better) 4 6.3 6 9.5 0.250a

Moderate (6/60–1/60) 0 0.0 2 3.2

Poor (\ 1/60) 49 77.8 38 60.3

Not recorded 10 15.9 17 27.0

aMarginal homogeneity test
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individuals at risk such as building workers and
encouraging them to use protective eyewear
during high-risk work. Table 5 summarizes
some advice to reduce the risk of eye injuries in
different areas.

Limitations of this study include the small
sample size, short duration and unavailability of
data regarding socioeconomic status of patients
and its effect on type and pattern of injury.

CONCLUSION

It was concluded that OGIs were dominant in
males and children. The most common cause of
OGI was blunt injury, and half of the injuries
were in zone 1. There is no significant difference
between OGIs in children and adults, except
that intraocular foreign bodies were only
reported in adults.
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