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ABSTRACT

Background: Ocular injury is one of the leading causes of preventable monocular blindness globally.
These injuries have multiple etiologies, with socioeconomic factors and geopolitical instability as the
main drivers. A unique combination of these factors can be seen in the MENA region.

Methods: This scoping review used a structured analysis of published research. We searched PubMed
and Scopus (2004-2025) using terms for ocular trauma and MENA countries. Two reviewers
independently screened titles, abstracts, and full texts against predefined inclusion criteria that accepted
original research, reviews, and case series; a third reviewer resolved disagreements. Data were extracted
using a standardized form and synthesized descriptively. No formal quality appraisal was performed.
Results: The search identified 918 records, of which 25 were included. Etiological patterns differed
markedly across countries. In Iraq, conflict-related mechanisms (blasts, bullets) dominated in military
cohorts, alongside civilian motorcycle accidents. In other MENA countries, road traffic accidents and
occupational injuries were more frequently reported. Management challenges in Iraq were compounded
by limited primary eye care infrastructure and high rates of enucleation. Pediatric trauma was also a
major concern. Population-based civilian data from conflict-affected settings remain scarce.
Conclusion: Ocular trauma is a major health issue in Iraq, with patterns suggesting an association with
decades of conflict. However, population-based comparative data are very limited. This scoping review
highlights evidence gaps, particularly the scarcity of population-based civilian data from conflict-affected

settings.

1. Introduction

Ocular trauma is a critical public health problem, accounting

for a substantial proportion of monocular blindness worldwide.

It significantly affects individual quality of life, reducing their
economic productivity and increasing healthcare costs.

The pattern of injury is largely linked to the local environment,
culture, industry, and safety standards. The MENA region, with
its vast geographic and political diversity, offers a critical lens
for examining these relationships. While countries in the Gulf
Cooperation Council (GCC) have advanced rapidly in healthcare,
including ophthalmic care, others deal with the aftermath of conflict,
economic instability, and limited healthcare resources. Iraq stands
out within this continuum, having endured decades of war, economic
sanctions, and internal conflict. The ophthalmological consequences
of this are severe and distinct.

This review aims to evaluate the available scientific literature on
ocular trauma in the MENA region by comparing the etiological
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factors and management challenges in Iraq with those of neighbor-
ing countries. Based on the available evidence, we interpret that
prolonged conflict in Iraq is associated with a distinct profile of
severe ocular injuries and treatment needs, though population-based
comparative data remain limited.

2. Methods

2.1. Study Design and Selection

This review was conducted as a scoping review following the
framework of Arksey and O’Malley and reported in accordance with
the PRISMA ScR (Preferred Reporting Items for Systematic Reviews
and Meta Analyses extension for Scoping Reviews) checklist. A
protocol was not registered. We searched PubMed and Scopus for
articles published between January 2004 and June 2025. An initial
PubMed search identified relevant keywords. These were used in a
systematic search strategy that combined free-text and Boolean terms
applied to both databases. These search terms for ocular trauma and
MENA countries included the following:

e Ocular trauma terms: ("ocular trauma" OR "eye injury" OR
"ocular injury" OR "open globe" OR "penetrating eye injury")

e Geographic terms: ("Middle East" OR "North Africa" OR
MENA OR Iraq OR Iran OR "Saudi Arabia" OR Jordan OR
Palestine OR Gaza OR "United Arab Emirates" OR Qatar OR
Kuwait OR Oman OR Bahrain OR "Syrian Arab Republic"
OR Lebanon OR Egypt OR Libya OR Tunisia OR Algeria
OR Morocco OR Yemen)
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+Editorial/commentary (n = 18)

= Preclinical/non-human studies (n = 9)

Figure 1: PRISMA flow diagram for the identification and selection of studies eligible for this review.

non

e Supplementary terms: "war injury," "blast injury," "occupa-

tional injury," "road traffic accident.”

Two reviewers independently screened titles and abstracts, followed
by full-text review. A third reviewer resolved disagreements. The
inclusion criteria were original research, reviews, and case series in
English reporting on the etiology, epidemiology, or management of
ocular trauma in MENA countries. Exclusion criteria: non-English
publications, studies not focused on trauma, editorials, preclinical
studies, and studies conducted outside the MENA region.

Articles were systematically grouped by their primary country or
region of focus, primary mechanism of injury (e.g., blast, road
traffic accidents RTA, occupational), and key clinical themes (e.g.,
pediatric trauma, surgical outcomes, rehabilitation). Data relevant
to Iraq were extracted and analyzed in parallel with data from other
MENA nations, like Iran, Saudi Arabia, and Jordan, to enable a direct
comparative analysis of epidemiological patterns, management
protocols, and public health implications.

2.2. Data Extraction and Synthesis

Microsoft Excel was used to manage extracted data. Authors, year,
country, study design, population (civilian, military, or mixed),
primary injury mechanism, and key clinical findings were collected.
Data were grouped by country (Figure 1). Given heterogeneity
in study designs and population, no meta-analysis was performed.
Synthesis is descriptive and comparative. All included studies were
summarized in a single table (Table 1). Risk of bias assessment

was not performed, consistent with scoping review methodology.

Findings were presented as descriptive patterns rather than definitive
comparative epidemiology.

3. Results

The initial search yielded 918 records. After duplications had been
removed, 600 titles and abstracts were screened, and 486 were
excluded. The full text of 114 articles was assessed for eligibility. A
total of 25 studies from the MENA region met the inclusion criteria
and were included in the qualitative synthesis (Figure 1). Of the 25
included studies, 11 focused on Iraq (including those that covered
both Iraq and Afghanistan), 3 on Iran, 1 on Saudi Arabia, 1 on
Jordan, 2 on Palestine/Gaza, 1 on the Levant, 1 on Turkey, and 1
examined the MENA region as a whole. Several studies involved
military personnel, while others focused on civilian or pediatric
populations. To ensure transparency, the evidence is presented in
two tiers: primary epidemiologic studies (cross sectional, cohort,
and case series reporting original trauma data) form the basis for
all comparative statements about injury mechanisms, severity, and
outcomes. Reviews, meta-analyses, and service-oriented papers are
cited only for contextual background (e.g., infrastructure or reha-
bilitation discussions) and are not used for direct epidemiological
comparisons.

Epidemiological patterns and etiological comparison The etiology
of ocular trauma in MENA is a direct reflection of local realities. The
provided literature reveals a clear contrast between conflict-affected
zones like Iraq and more stable regions. As shown in Table 1.

While Iraq represents an extreme within the conflict injury spectrum,
a gradient of instability and resource scarcity exists across the region.
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Table 1: Comparison of Ocular Trauma Epidemiology Across Countries/Regions in the MENA Region (n = 25) Tier 1 (primary epidemiologic)
studies are marked with .

Author(s), Year

Sulaiman II et al.,
2024

Blanch RJ et al.,
2011+

Justin GA et al.,
20207

Thach AB et al.,
2008

Hashim ZA et al.,
2024+

Yulish M et al.,
20127

Hashemi H et al.,
20157

Challa NK et al.,
2024+

Odat TAM et al.,
2014+
Al Barqi M et al.,
20227F

Al Amry M et al.,
20217

Harris JP et al.,
20217

Shakarchi F., 2025

Bahremani E et al.,
2023

Holmes CJ et al.,
2019+

Keenan TDL et al.,
20117

Ciftci MD et al.,
2023

Arevalo JF et al.,
2012

Hayder Abdul Al
Husain et al.,
2023

Hosseini H et al.,
20117

Country/
Region

Iraq

Iraq

Iraq

Iraq

Iraq

Levant

Iran

Saudi
Arabia

Jordan
Saudi
Arabia
Saudi
Arabia
Iraq

Iraq

MENA
region

Iraq

Palestiniar
territo-
ries

Turkey

Saudi
Arabia

Iraq

Iran

Study Sample
Design Size (N)
Review/met 688

analysis

(Tier 2)

Case 63

series

Cohort 652

Case 797 severe

series eye
injuries

Cross 335

sectional

Case 119

series

Cross 5190

sectional

Cross 300 truck

sectional  drivers

Case 21

series

Case 3

series

Case 36

series

Cohort 890 eyes

Cross- 2805

sectional ~ primary

(service)  health
centers

Cross- Not

sectional  specified

(burden

study)

Cohort 19

Case 32

series

Case 9

series

(surgical

technique)

Review Not

(Tier 2) applicable

Cross 120

sectional  pediatric
patients

Cross 278

sectional

Study Setting

Military & civilian
hospitals

British military
hospital
(Irag/Afghanistan)
U.S. military
tertiary hospital

U.S. military
registry

Iraqi tertiary
hospitals

Regional hospital

Population based

Truck driving
company

Tertiary eye center

Tertiary eye center

Tertiary eye center,
Riyadh

U.S. military
registry

National primary
care survey

Global Burden of
Disease

British military
registry

Tertiary hospital,
Gaza

Tertiary eye center

Not applicable

Pediatric
ophthalmology
clinic

Tertiary hospital
(southern Iran)

Denominator /
Population at Risk

Not applicable

All combat eye
injuries referred

All orbital fractures
referred

Combat zone
injuries 2003-2005

Consecutive
motorcycle accident
patients

Agricultural
workers presenting
with eye injury

General population
aged 40-64

All active drivers
Consecutive cases

Fireworks injuries
during celebrations

Consecutive
terror-related
trauma

All combat open
globe injuries

All PHCs in Iraq

MENA population

All combat eye
injuries requiring
surgery
Consecutive
enucleations/
eviscerations

Corneal perforations

Not applicable

Consecutive clinic
attendees

All pediatric ocular
trauma

Population
Civilian/
military

Military
personnel

Military
personnel
Military
personnel
Civilian
Agricultural

workers

Civilian

Civilian
Civilian
Civilian
Civilian
Military

personnel

Civilian

Civilian

Military
personnel

Civilian/
mixed

Civilian

Civilian

Pediatric

Pediatric

Primary
Mecha-
nism(s)
Ballistic

Blast/ frag-
mentation

Blast

Blast/ frag-
mentation

Motorcycle
accidents

Olive
harvesting

Mixed

RTA
Prickly pear
spine

Fireworks

Terror-related
(blast)

Blast

Mixed
(context)

Mixed (all
cause)

Blast/ frag-
mentation

Conflict
related

Corneal
perforations

Penetrating
trauma

Mixed

Sharp/blunt

Key Findings

High enucleation
rates; penetrating
orbital trauma

52% open globe

31.3% NLP

116 enucleations; 438
open globe

17% severe;
lid/corneoscleral
injuries

Corneal perforations

Lifetime trauma
prevalence 8.57%
(blunt 3.91%, sharp
3.82%, chemical
1.93%)

Refractive error
linked to RTA risk

Keratoconjunctivitis
Severe open globe

77.8% NLP;
devastating outcomes

32.02% open globe
injuries

Only 2%(n=63) offer
eye services

Iraq age-standardized
prevalence
7188.6/100,000

Outcomes of
evisceration/
enucleation

High rates of
enucleation

Sandwich technique +
amniotic membrane is
effective

Sympathetic
ophthalmia
prevention
Home-occurring open
globe wounds are
preventable

Boys predominantly
affected

MENA, Middle East and North Africa; NLP, No Light Perception; PHC, Primary Health Center; RTA, Road Traffic Accident. { Denotes studies included in the primary ocular

trauma analysis.
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Table 1: Comparison of Ocular Trauma Epidemiology Across Countries/Regions in the MENA Region (n = 25) Tier 1 (primary epidemiologic)

studies are marked with .

Author(s), Year  Country/ Study Sample Study Setting
Region  Design Size (N)
Al Dahan D et al., Saudi Cross 199 Tertiary referral
2019F Arabia sectional  pediatric  center
prosthesis
patients
Masrur A et al., Gaza Observation 23 4 hospitals in Gaza
2025+ (Pales- cohort
tine)
Mousavi B etal.,, Iran Cross- 147 Chemical warfare
2009 sectional survivor’s registry
(chemical
warfare)
Geiling J et al., Iraq Review Not Not applicable
2012 (Tier 2) applicable
Ramadhan HA et  Iraq Cross- 71 Halabja population
al., 2025+ sectional survey

Denominator / Population Primary Key Findings
Population at Risk Mecha-
nism(s)
All pediatric Pediatric Mixed Prosthesis indications
prosthesis fittings after trauma
Consecutive CNN  Pediatric Explosive / 11/23 (48%) ocular
registry cases (<20 years) penetrating trauma; severe visual
(March—Sept 2024) (conflict- loss including NLP;
related) communication
barriers main
challenge
Iranian chemical Civilian Chemical Reduced quality of
warfare survivors weapons life
Not applicable Military Conflict- Long-term care costs
veterans related
Chemically- Civilian Chemical Corneal injuries
exposed population weapons

MENA, Middle East and North Africa; NLP, No Light Perception; PHC, Primary Health Center; RTA, Road Traffic Accident. 1 Denotes studies included in the primary ocular

trauma analysis.

N/
v’gf

PAgriculture and instability
drive unique injury patterns

Blast/ Ballistic& Motorcycle

Agricultural, Chemicals& Long
term Sequels Of The Wars

Related Injuries Dominate

e=n

9

High-Impact RTA & Urban Hazards:
Major cause of ocular morbidity.

Figure 2: Schematic illustration of key etiological factors and patterns of ocular trauma.

The data from Iraq is affected by the consequences of mod-
ern conflicts. Studies on military personnel from Operation Iraqi
Freedom detail high rates of open globe wounds from blast and
fragmentation injuries [1, 2]. A study by Justin and his coworkers
of U.S. personnel evacuated to a tertiary military hospital from
Iraq (2001 — 2011) found that orbital fractures occurred in 34.2%
(304/890) of eye injuries, with 31.3% (95/304) of those cases
resulting in no light perception [3]. Earlier data from the 2003 —
2005 periods documented 797 severe eye injuries, which included
438 open globe injuries (49 bilateral) and 116 eyes requiring removal

(enucleation/evisceration) [4]. Concurrently, civilian studies point
to motorcycle accidents as a major cause [5] of ocular morbidity,
suggesting a dual burden of conflict-related and conventional trauma.
Hashim and his collaborators documented that Iraqi tertiary hospitals
reported 335 ophthalmological accidents from motorcycle crashes,
predominantly affecting young males (mean age 27.8 years) [5].
Injuries were classified as mild in 55.82%, moderate in 27.16%,
and severe in 17.01% of cases, with lid lacerations (60.9%) and
corneoscleral injuries (22.1%) being most common [5].
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In contrast, studies from other regions highlight different prior-
ities. Occupational hazards are prominent, including industrial
accidents and olive-harvesting injuries in the Levant [6]. RTA
is a universal cause, detailed in studies from Iran [7] and Saudi
Arabia [8]. Unique environmental injuries include prickly pear spine
keratoconjunctivitis in Jordan [9] and fireworks injuries during
celebrations in Saudi Arabia [10]. Terror related ocular trauma
is reported from a tertiary center in Saudi Arabia [11], indicating
the high rate of ocular trauma in conflict affected settings; similar
patterns are observed in Gaza [12, 13]. Challa and Al Rasheed linked
refractive error and abnormal stereopsis among truck drivers in
Saudi Arabia to the risk of road traffic accidents, adding depth
to the understanding of RTA etiologies [8]. This variation in
the etiology of ocular trauma, from high-velocity conflict-related
injuries to occupational and environmental mechanisms, directly
influences the spectrum of injury severity, clinical presentation, and
subsequent management challenges encountered across the region.
These relationships between cause and clinical consequence are
explored in the following section. The variation in the etiology of
ocular trauma is illustrated in (Figure 2).

3.1. Disparities in Clinical Management and Visual Prognosis
The nature of trauma determines its severity. Iraqi data emphasize
high energy, devastating injuries often presenting with extensive
tissue loss, multiple intraocular foreign bodies, and associated
maxillofacial trauma [2, 14]. In Iraq, the capacity to manage this
trauma burden is severely constrained. A study revealed that only
2% of Iraq’s primary health centers offer eye-related services, which
contributes to tertiary hospitals being overwhelmed; more than
half of specialist hospital consultations are for conditions that are
manageable at the primary level [15]. This systemic gap takes place
in the context of a high overall burden of eyesight loss in Iraq (7.4%
of Iraqis, all causes combined, including cataract, glaucoma, and
trauma [15, 16]), which is provided here only as background on the
general eye health challenge.

In other MENA settings, presentations, while serious, may more
frequently involve isolated corneal abrasions, lid lacerations, or blunt
trauma. (Figure 3) shows the different kinds of trauma reported in
many studies included in this review and reflects the variation in
clinical courses and, consequently, the treatment needed.

The surgical burden differs accordingly. Evisceration and enucleation
rates are significantly reported in the context of military trauma
from Iraq [4, 17] and in Palestinian territories [12], reflecting the
severity of initial injuries and possibly delayed presentation. Surgical
innovation is directed at complex reconstruction, such as managing
orbital bullet injuries [2] and repairing corneal perforations using
advanced techniques like the “sandwich” and amniotic membrane
transplantation [18]. Managing sequelae like traumatic cataract and
preventing sympathetic ophthalmia are critical concerns shared
across the region [19] An important and recurrent theme is the
high incidence of trauma among children, a vulnerable demographic
across the MENA region. Ocular injury is a leading cause of
preventable blindness in children all over the world. Studies from
Iraq [20], Iran [21], and Saudi Arabia [22] consistently show
that children represent a vulnerable demographic, suffering from
domestic accidents and stray projectile injuries, often leading to
lifelong visual disability and a need for prosthetic fitting.

The demand for pediatric prostheses following enucleation and
evisceration was highlighted with this permanent need [13]. The
challenges of delivering pediatric ophthalmic care in Gaza highlight
how systemic collapse in conflict zones exacerbates trauma outcomes
[13]. Furthermore, a study by Bahremani and colleagues confirmed

that, while the prevalence of vision loss in MENA decreased by
11.1% from 1990 to 2019, the absolute number remains high at 32.5
million cases, with Iraq’s age-standardized prevalence rate at 7188.6
per 100,000 [16].

Furthermore, research on Iranian chemical warfare survivors pro-
vides clear evidence of the significant reduction in quality of life
associated with ophthalmologic war injuries [23], a finding with
direct relevance to the Iraqi civilian population [24, 25].

3.2. Public Health Implications and Challenges

A distinguished variation exists between the advanced, well-
resourced tertiary eye centers in the Gulf countries and the
overwhelmed or fragmented systems in conflict zones. The Iraqi
healthcare system bears a double burden: managing acute, complex
war injuries requiring multi-specialty input and providing lifelong
rehabilitation for survivors [2]. This includes not only prosthetic
services but also low vision aid, psychological support for disfigure-
ment and vision loss, and surgical management of late complications
like glaucoma and retinal detachment. The strain on specialized
ophthalmic surgical capacity is huge, Gaza, for example [12]. This
disparity affects everything from timely primary repair to access to
complex vitreoretinal surgery.

3.3. Etiology Specific Prevention Strategies

For Iraq, the primary preventive strategy is primarily political,
focusing on conflict mitigation, mine clearance, and weapons control.
Secondary prevention includes disseminating basic ocular first-aid
knowledge to first responders and the public, and strengthening
emergency trauma systems.

For other countries in the MENA region, effective strategies include
enforcing occupational safety laws (e.g., mandatory eye protection
in agriculture/industry), strict RTA prevention campaigns, public
awareness on domestic hazards (fireworks, hazardous toys, chem-
icals), and community education on the dangers of traditional eye
remedies.

3.4. Limitations and Future Directions

The nature of its source data limits this review. The dataset consists
of English-language, predominantly hospital-based studies, which
introduces publication bias and underrepresents cases that do not
reach tertiary centers. There is an obvious scarcity of population-
based incidence and prevalence studies from Iraq.

Future research efforts must prioritize several key directions to
address the identified gaps. First, establishing standardized ocular
trauma registries in Iraq is essential for capturing accurate national
epidemiological data. Building on this foundation, conducting cost-
effectiveness analyses of prevention strategies tailored to the Iraqi
context, compared with other MENA countries, would help guide
efficient resource allocation. Additionally, research is needed to
develop and evaluate integrated care models capable of deliver-
ing proper ophthalmic trauma and rehabilitation services within
resource-constrained, post-conflict primary health systems.

4. Conclusion

The etiology of ocular trauma in the MENA region is a potent
indicator of its socioeconomic and political conditions. From
workplace accidents to high-velocity traumas, Iraq presents itself as
a significant case study in this review. The patterns observed suggest
the long-term ophthalmological consequences of decades of conflict
manifesting as a high volume of severe, sight-depriving injuries and
a legacy of rehabilitation needs. Without population-based data, the
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Figure 3: Schematic illustration of trajectories and clinical sequelae of ocular injury.

full clinical burden of ocular trauma in conflict-affected communities
remains undetermined.
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