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Abstract: Background: Ophthalmic emergencies are acute conditions that progress rapidly,
posing a significant threat to a patient’s vision and requiring urgent intervention to prevent
permanent visual impairment. This study aimed to assess the general awareness of ocular
chemical burns and the adequacy of the immediate response measures while also seeking to
improve the understanding of these injuries and contribute to promoting a healthier society.
Methods: A comprehensive literature review was performed, and the most frequently re-
ported questions were incorporated into the original survey. An anonymous questionnaire,
available both online and in print, was developed to conduct a cross-sectional study to
assess the general knowledge of the causes, symptoms, and appropriate first aid measures
to be applied in cases of chemical ocular trauma. Results: Between April and May 2024,
175 individuals completed the questionnaire and were included in the study. More than
half (54%) of the tested population demonstrated a poor level of knowledge about chemical
ocular injuries, and only 30.9% of the respondents correctly indicated the need for imminent
treatment. Twenty percent of the respondents could not identify whether alkalis or acids
are more hazardous. Additionally, 5.7% of the respondents falsely considered consultation
with an emergency department a priority before thorough irrigation. Most of the respon-
dents (60.6%) incorrectly indicated that the appropriate first aid measures and treatment
depend on the substance involved, and 68.1% of the respondents stated that treatment
in the emergency department should be delayed, allowing for anamnesis collection and
thorough examination. Conclusions: Ocular chemical injuries can substantially impact an
individual’s quality of life. The present study found that the public knowledge concerning
ocular chemical trauma, and the necessary immediate treatment is insufficient. Public
education is vital, as delaying prompt and thorough irrigation at the chemical injury site
may result in irreversible complications.

Keywords: chemical eye burns; ocular trauma; eye injuries; emergency eye care

1. Introduction
Ophthalmic emergencies are acute conditions that progress rapidly and threaten a

patient’s vision, necessitating prompt treatment to prevent permanent vision loss. The
morbidity associated with ophthalmic trauma varies significantly, ranging from minor,
inconsequential conditions to those with potential vision-threatening consequences [1]. A
study conducted at the Emergency Department of Zhongshan Ophthalmic Center revealed
that up to 44.1% of patients presented with ocular trauma. However, a substantial number
of visits were due to minor ailments that mimicked urgent conditions [2]. Ocular chemical
burns have been diagnosed in up to 22.1% of patients with ocular injuries [3–5]. They
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represent the second-most prevalent type of occupational eye injury (12.68%), following
injuries caused by foreign bodies. A higher prevalence is observed among young male
patients, particularly those employed in the industrial sector [6,7]. Another vulnerable
group consists of female-dominated service sector workers, particularly those in cleaning
and kitchen roles, experiencing a high prevalence of chemical splashing and spraying [8].
The severity of ocular injuries is influenced by various factors, including the nature of
the offending agent, the duration of exposure, the surface area affected, and the specific
ocular tissues involved. In the case of chemical burns, the persistence and exacerbation
of tissue damage depend on the continued contact of the chemical with the eye [9,10].
Any liquid or solid material containing acidic or alkaline components can cause ocular
injuries [3]. Alkali substances, accounting for 60% of ocular chemical burns due to their
extensive industrial and domestic use, are more frequently implicated in scleral necrosis
than acids because their hydroxyl ions induce the saponification of fatty acids in the cell
membrane, allowing the alkali to penetrate deeper into the corneal stroma, leading to
damage affecting the cornea and the structures within the anterior chamber. Conversely,
acid injuries cause protein denaturation and tissue coagulation, which usually limit the
depth of acid penetration [11–14].

Chemical burns must be addressed without delay at the site of injury. A postponement
in care allows the chemical agent to penetrate deeper, leading to extensive damage and
involvement of the extraocular and intraocular structures [5]. The affected eye(s) must be
thoroughly irrigated with a non-caustic fluid, if available, at the location of the injury and
during transfer to the hospital. This must be continued until the ocular surface is stabilized
and the surface pH returns to the normal range of 7.0–7.2 to prevent complications such
as scleral necrosis, corneal melting, and corneal neovascularization [3,15,16]. The rapid
initiation of irrigation is more important than determining the substance’s chemical compo-
sition or waiting for particular irrigation fluids [3]. Tap water is the most readily accessible
and commonly used rinsing solution, meeting most industrialized nations’ essential purity,
sterility, and neutral pH requirements. Alternative rinsing solutions with higher osmolality
have been proposed to more effectively stabilize the physiological pH through improved
buffering capacity. However, there is currently no strong evidence to suggest a significant
clinical advantage [17]. The frequent application of preservative-free artificial tears and
biological solutions is beneficial for removing residual offending agents, controlling in-
flammation, preventing infection, and promoting the epithelialization and vascularization
of the affected area [3,18]. The economic impact of ocular chemical trauma is substantial
and escalates significantly with increasing injury severity, particularly in cases of bilateral
injury. Chemical burns to the eye and adnexa represent a significant issue in the United
States, accounting for approximately 36.000 emergency department visits annually and
incurring USD 26.6 million in associated emergency department charges [6]. Another study
in the United States estimated that direct treatment costs for ocular chemical injuries from
2010 to 2013 totaled USD 106.7 million, though this figure may be underestimated [6]. The
median individual treatment expenses among the Chinese population were approximately
USD 5.900 per patient [19]. The efficacy of eye personal protective equipment in preventing
severe ocular injuries is well documented [20,21]. Despite the availability of information
and public health initiatives, adopting simple and effective interventions, such as using
protective eyewear and the immediate irrigation of the eyes, continues to pose a significant
challenge. Protective eyewear mandated by the workplace proved to virtually eliminate
the occurrence of occupational injuries in the Norwegian population [22]. The provision
of general recommendations and the availability of protective eyewear is more critical
than ever, particularly given the rise in self-initiated home improvement projects and the
corresponding increase in injuries occurring in domestic settings following the COVID-19
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pandemic [23,24]. A recent study in Saudi Arabia indicated that 8.4% of the respondents
incorrectly believed that acidic eye injuries should be treated with alkaline solutions and
vice versa, which is highly dangerous [25]. The inadequate initial management of chemical
ocular burns may result in prolonged recovery periods, suboptimal clinical outcomes, and
irreversible damage to the eyes and adnexa. After the injury, considerable adverse effects
on visual function, the health-related quality of life, and psychological well-being have
been documented. Individuals affected by the condition display elevated rates of anxiety,
depression, and psychological distress in comparison to the general population [12,14].
This study sought to assess the overall level of awareness and identify the common miscon-
ceptions regarding ocular chemical burns to enhance the understanding of these injuries
and contribute to advancing a healthier society. It further examined the variations in aware-
ness across diverse demographic groups, including age, gender, educational attainment,
and occupational categories. Currently, there are no officially implemented eye injury
prevention programs in Lithuania. Therefore, this study aimed to provide foundational
data to guide the development of future educational initiatives and to improve the public
knowledge and emergency responses to chemical ocular injuries.

2. Methods
A comprehensive literature review was conducted, and the most frequently reported

questions were incorporated into the original survey [25–29]. An anonymous questionnaire
comprised questions about the respondent’s age, sex, and educational background. A
pilot survey was then conducted with a limited sample of participants (n = 20), which was
not included in the results. All the participants were assured of the anonymity of data
collection to mitigate the potential bias associated with self-reported data. The participants’
knowledge of chemical ocular injuries was evaluated through six questions focused on
general information about alkaline and acidic substances and the immediate treatment
protocols for ocular burns. Each question was scored with 1 for a correct response and 0
for an incorrect or “don’t know” response. Therefore, the total score for all six questions
ranged from 0 to 6 points. The participants’ overall knowledge was classified according
to a modified version of Bloom’s cut-off criteria: “good” if the score was between 80%
and 100% (5–6 points), “moderate” if the score ranged from 50% to 79% (3–4 points), and
“poor” if the score was less than 50% (<3 points). The ongoing study assesses the general
understanding of the causes, symptoms, and first aid measures that can be employed in
the event of chemical ocular trauma in Lithuania. Data for this cross-sectional study were
extracted from April to May 2024. The questionnaire was made available in two formats:
online and in a physical form. The digital form was hosted in Google Forms, and data were
gathered using snowball sampling via online social media platforms. Consent was indicated
after the respondents clicked the “Go to Survey” button. The physical format of the
questionnaire was distributed at The Republican Vilnius University Hospital for employees
and Vilnius University medical students. In this instance, consent was indicated by the
respondents’ agreement to complete the questionnaire. A total of 175 individuals completed
the questionnaire, comprising 63 who completed the physical form and 112 who completed
the online survey. According to the laws of the Republic of Lithuania, anonymous surveys
do not require approval from a biomedical ethics committee. Respondents consent to
participate in the study by completing the questionnaire after reading the introductory
section, which provides information about the research being conducted, the study’s
objectives, and how and where the results will be made available (Law of the Republic of
Lithuania on Biomedical Research Ethics VIII-1679). The collected datasets were processed
and analyzed using IBM SPSS 27.0 software. Frequency tables were used to portray the
overall distribution of data. Qualitative variables were described using numbers and
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percentages. Cross-tabulations were performed to determine the percentage distributions
of the nominal variables, and the data were analyzed according to the χ2 criterion, Fisher’s
criterion (for 2 × 2 cross-tabulations), and the Z-test with Bonferroni correction. Statistical
significance was set at p < 0.05.

3. Results
The age range of the participants was 18 to 75 years old, with a mean age of 36.44 years

old. The participants were divided into three age-based groups. The majority of the respon-
dents were female (78.9%, 138). A total of 94 participants (53.7%) had obtained a higher
university education. A total of 86 participants (49.1%) indicated that they or someone
they knew had previously sustained an ocular chemical injury. Moreover, 23 participants
(13.1%) stated that they had previously treated a patient with this condition (Table 1).

Table 1. Demographics.

Respondent Characteristic Number
(N = 175) Percentage (%)

Age (years)

<25 61 34.9

25–40 52 29.7

≥41 62 35.4

Sex
Female 138 78.9

Male 37 21.1

Education

Secondary 7 4.0

Currently studying 15 8.6

Vocational 27 15.4

Higher non-university
education 27 15.4

University education 94 53.7

Other 5 2.9

Have you ever experienced
an ocular chemical injury?

Yes (Me) 33 18.9

Yes (Someone I know) 53 30.3

No 89 50.9

Have you ever treated an
ocular chemical injury?

Yes 23 13.1

No 152 86.9
N, number of participants. %, percentage of participants.

The respondents’ knowledge of ocular chemical injury and first aid application is
summarized in Table 2. Most of the respondents chose the correct answer and indicated
that ocular chemical injuries from contact with alkali substances are the most prevalent and
pose a greater risk than those caused by acidic substances (53.1%). A total of 35 respondents
(20%) could not identify which substance, alkalis or acids, is more hazardous. The majority,
92% of the respondents, demonstrated sufficient knowledge regarding treatment strate-
gies and indicated that immediate irrigation with water is crucial following a chemical
injury. Nevertheless, 5.7% (10) of the respondents deemed consultation with an emergency
department to be a priority.
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Table 2. Response distribution across survey items.

Responses Number (N = 175) Percentage (%)

Alkaline burns are more
dangerous than acid burns.

Yes 93 53.1

No 30 17.1

I don’t know 52 29.7

What are the most prevalent
substances that result in

chemical burns within the
domestic environment?

Acids 43 24.6

Alkalis 58 33.1

Acids and alkalis are
equally common 39 22.3

I don’t know 35 20.0

Following a chemical eye
burn, what course of action

should be initiated first?

Abundant rinsing
with water 161 92.0

Rinse with a small
amount of water 3 1.7

Go to the emergency
department 10 5.7

Apply artificial tear
drops 1 0.6

What are the initial steps that
medical personnel should
take upon the arrival of a

patient who has sustained a
chemical injury to the eye?

Taking a medical
history 53 30.3

Thorough injury
assessment 26 14.9

Initial eye
examination 40 22.9

Immediate treatment 54 30.9

I don’t know 2 1.1

Does first aid treatment differ
depending on the origin of
the substance causing the

burn?

Yes 106 60.6

No 52 29.7

I don’t know 17 9.7

What fluid can be used for
washing after a chemical eye

burn in a medical facility

0.9% NaCl solution 94 53.7

Tap water 44 25.1

Any non-harmful
liquid 25 14.3

Other 12 6.9
N, number of participants. %, percentage of participants.

It was established that participants within the 26–40 age bracket (15.4%) and those
above the age of 41 (22.6%) had considerably more experience in treating patients with
chemical eye burns in comparison to those below the age of 25 (1.6%) (p = 0.002). (Table 3).
Most of the respondents (60.6%, 106) indicated that the appropriate first aid measures and
treatment for a chemical burn depend on the specific substance involved. Additionally,
30.3% (53) of the participants emphasized the importance of a thorough medical history be-
fore initiating emergency department treatment. A total of 54 respondents (30.9%) selected
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the correct answer, indicating the need for urgent treatment. The proper response was
significantly more common among those respondents who were still studying (p = 0.017).

Table 3. Experience in treating ocular chemical injuries by age group.

Age Groups (Years)

<25 25–40 ≥41

Have you ever
treated an

ocular chemical
injury?

Yes
Count 1a 8b 14b

% within the
age group 1.6% 15.4% 22.6%

No
Count 60a 44b 48b

% within the
age group 98.4% 84.6% 77.4%

Total
Count 61 52 62

% within the
age group 100% 100% 100%

Each subscript letter denotes a subset of age categories whose column proportions do not differ significantly from
each other at the 0.05 level. X2 = 12.138; df = 2; p = 0.002.

A statistically significant correlation was observed between those respondents with
higher education levels and the belief that first aid measures depend on the substance caus-
ing the burn (p = 0.008). No statistically significant differences in answers were observed
between the sexes. The analysis revealed no statistically significant differences between
the various participant groups, categorized by their level of education or occupational
background, in the immediate actions required after ocular chemical trauma or in the initial
first aid measures administered by physicians in the emergency department. Figure 1
illustrates the percentage distribution of participants according to their knowledge about
ocular chemical injury. The prevalence of good, moderate, and poor knowledge levels
among the respondents was 11 (6.3%), 69 (39.4%), and 95 (54.3%), respectively.
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The level of the participants’ knowledge about ocular chemical injuries according to
their demographic data and personal experience is presented in Table 4. No statistically
significant differences were observed between the age groups, two sexes, occupational sta-
tuses, or personal experience of ocular chemical injury. A statistically significant difference
in the level of knowledge was noted between the respondents who already had experience
treating ocular chemical injury and those who did not (p > 0.01).

Table 4. Representation of participants’ knowledge of chemical ocular injuries according to their
demographic data and personal experience.

Level of Knowledge % (N)

Good Moderate Poor

Age
≤25 years old 8.3 (5) 45.0 (27) 46.7 (28)

>25 years old 5.2 (6) 36.5 (42) 58.3 (67)

X2 = 2.304 df = 2 p = 0.316

Sex
Female 6.5 (9) 38.4 (53) 55.1 (76)

Male 5.4 (11) 43.2 (16) 51.4 (19)

X2 = 0.305 df = 2 p = 0.858

Education

Higher
university
education

5.3 (5) 36.2 (34) 58.5 (55)

Other 7.4 (6) 43.2 (35) 49.4 (40)

X2 = 1.516 df = 2 p = 0.468

Current occupation
Student 10 (4) 47.5 (19) 42.5 (17)

Other 5.2 (7) 36.6 (49) 58.2 (78)

X2 = 4.997 df = 2 p = 0.288

Experience of ocular
chemical injury

Yes 7.0 (6) 38.4 (33) 54.7 (47)

No 5.6 (5) 40.4 (36) 53.9 (48)

X2 = 0.180 df = 2 p = 0.914

Experience in treating an
ocular chemical injury

Yes 26.1 (6) 26.1 (6) 47.8 (11)

No 3.3 (5) 41.4 (63) 55.3 (84)

X2 = 17.917 df = 2 p < 0.01
N, number of participants. %, percentage of participants.

4. Discussion
It can be argued that vision is the most important human sense. The loss of vision

resulting from chemical injury can significantly impact an individual’s quality of life [30].
This study aimed to evaluate the awareness and knowledge of the immediate corrective
action in cases of chemical eye injury among the general public and persons involved
in medicine to reduce the incidence of ocular injuries and related complications. In this
study, the highest incidence of ocular chemical burns was reported by individuals aged
41 years and older. No significant difference between the two sexes was observed. A total
of 18.9% of the participants in the survey had a history of ocular chemical injury before the
study. This figure is situated between the results of two studies conducted in Saudi Arabia,
where 47.6% and 8.1% of the participants, respectively, had a previous history of ocular
chemical trauma [25,26]. It is probable that the global incidence of ocular chemical injuries
is underreported in the current literature because individuals with acute injuries may not
always seek medical attention due to their limited access to healthcare. Instead, they may
turn to community resources, such as family members, local pharmacies, or even chemical
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suppliers [14]. The majority of the published literature indicates that young working adult
males are at the highest risk of sustaining ocular chemical injuries [8,14,31]. The severity of
an ocular injury is contingent upon several factors, including the specific chemical agent
involved, the volume and pH (alkaline or acidic) of the solution, and the duration of
exposure. Alkaline solutions penetrate tissues with greater rapidity than acidic, thereby
causing greater harm to intraocular structures, which can result in rapid and irreversible
damage. Most of the participants in this study believed that alkali injuries were more
dangerous and more prevalent in the domestic environment. A comparable outcome was
observed in an Indian study [29]. Conjunctival congestion, often referred to as “red-eye
syndrome”, has historically been regarded as an indicator of ocular trauma. However,
the severity of the injury is proportional to the extent of limbal and scleral ischemia,
which presents as a pale conjunctiva due to diminished blood flow [32]. The management
of ocular chemical injuries can be generally categorized into acute and late-stage care.
Acute management focuses on removing the harmful agent, controlling inflammation, and
promoting the healing of the ocular surface, while late-stage management addresses the
treatment of complications and visual rehabilitation. In the event of a chemical eye injury,
the initial response should be prompt irrigation and dilution of the chemical with water to
prevent irreversible damage. Imminent treatment does not depend on a causative agent
and should not be delayed by determining it. The research findings in both experimental
and clinical settings indicate that the early intervention employed significantly influences
the process of epithelial regeneration and the clearance of corneal opacity [33]. In our study,
92% of the respondents indicated that rinsing the eyes with water should be the primary
corrective measure. A similar outcome was observed in a study from Saudi Arabia, in
which 78.5% of the respondents indicated that washing their eyes with water should be
the first course of action. In the same study, however, 8.4% of the respondents suggested
that acidic eye injuries should be rinsed with an alkaline solution, and a similar proportion
believed that alkaline eye injuries should be treated with an acidic solution, which is highly
dangerous [25]. Likewise, 60.6% of the participants in this study exhibited a misconception
about the correct first aid procedures for chemical injuries, believing that these measures
differ based on the substance in question. Conversely, 5.7% of the respondents indicated
that the initial action should be to seek emergency medical assistance. A third of the
participants believed that emergency department treatment should be initiated without
delay. Nevertheless, a comparable proportion of the respondents falsely suggested that a
comprehensive medical history should be obtained before the commencement of treatment.
The appropriate management of alkali and acid burns, aimed at promoting epithelial
integrity, enhancing stromal stability, minimizing excessive inflammation, and preventing
complications, is initiated immediately at the incident scene through extensive irrigation,
preferably with sterile irrigating fluid. It is not advisable to delay irrigation to await a more
optimal solution. Given its accessibility and prevalence, tap water is the rinsing solution of
choice in most industrialized countries. It is suitable for many applications due to its purity,
sterility, and neutral pH [3,17]. This study revealed a limited level of knowledge regarding
ocular chemical injuries among the respondents. Similar findings were observed in a
study conducted in Saudi Arabia among medical students, where 73% of the participants
demonstrated inadequate knowledge about ocular trauma. In contrast, a recent study in
Saudi Arabia reported notably different results, with 56.62% of the participants exhibiting
a strong understanding of ocular chemical injuries and the first aid measures [27]. These
divergent findings may be attributed to the fact that a significant proportion (73.6%) of
the respondents in the latter study had attained a higher education [26]. Implementing
effective prevention strategies and providing thorough patient counseling are essential to
mitigate the risk of eye injuries. A study conducted in the United Arab Emirates revealed
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that 85% of small-scale industrial workers participated in activities that posed a risk of
eye injury and were aware of the associated hazards. However, none of them consistently
wore safety goggles [34]. Research in Canada found that about 70% of individuals who
suffered occupational eye injuries had not used eye protection [35]. Appropriate protective
eyewear, such as safety glasses, face shields, and helmets, can prevent approximately 90%
of eye injuries. Employers should enforce safety regulations, provide suitable protective
equipment, and ensure that employees receive proper training in eye safety protocols,
particularly in high-risk industries such as construction and manufacturing [36]. The
primary limitation of this study lies in its small sample size and localized nature, which may
limit the generalizability of the findings, particularly outside of Lithuania. Additionally,
the self-reported design of the study introduces the potential for recall bias. Finally, the
sample was predominantly composed of female participants, whereas the current literature
indicates that most individuals experiencing ocular chemical burns are male.

5. Conclusions
An ocular chemical injury leading to vision impairment is a serious condition that

can significantly diminish an individual’s quality of life, often resulting in job loss and
an increased reliance on others. The current study revealed that the public awareness
regarding ocular chemical injuries and the essential immediate treatment is lacking. Delay-
ing prompt and thorough irrigation of the chemical injury site may result in irreversible
complications. However, the public understanding of the first aid for chemical eye injuries
can be enhanced through regular health education initiatives and increased efforts by
healthcare professionals to communicate the key protective steps to take in the event of
such an injury. We recommend expanding the study’s findings through further research and
the implementation of targeted interventions, including public awareness campaigns on
ocular chemical injuries and prompt corrective actions, distributing informational materials
in workplaces and schools, and promoting the use of protective eyewear. Additionally, in-
tegrating simulation sessions and clinical case studies can enhance preparedness and equip
individuals with the essential first-aid skills to effectively preserve vision. Collaborations
with health organizations and healthcare policymakers can help drive policy changes and
ensure the compliance with safety standards.

Author Contributions: Conceptualization, J.S. (Justina Skruodyte) and M.S.; Methodology, J.S.
(Justina Skruodyte), M.S. and J.S. (Jurate Sveikatiene); Investigation, J.S. (Justina Skruodyte) and M.S.;
Writing—original draft, J.S. (Justina Skruodyte) and M.S.; Writing—review & editing, J.S. (Justina
Skruodyte), M.S. and P.S.; Visualization, J.S. (Justina Skruodyte) and M.S.; Supervision, J.S. (Justina
Skruodyte) and M.S.; Project administration, J.S. (Jurate Sveikatiene) and P.S. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: In Lithuania, approval from an Ethics Committee is not re-
quired for anonymous surveys, provided that the questionnaire data does not contain any information
that could identify individual participants.

Informed Consent Statement: Informed consent was obtained from all participants in the study. An
anonymous questionnaire was developed and made available in both digital and physical formats.
The online version was disseminated using a snowball sampling strategy via social media platforms,
with consent explicitly provided by participants upon selecting the “Go to Survey” button. For the
physical version, consent was considered implicit upon completion of the questionnaire.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding author.



Clin. Pract. 2025, 15, 35 10 of 11

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Akgun, Z.; Selver, O.B. Epidemiology and etiology of chemical ocular injury: A brief review. World J. Clin. Cases 2023, 11,

1245–1251. [CrossRef] [PubMed]
2. Chen, J.; Chen, C.-M.; Zheng, Y.; Zhong, L. Characteristics of eye-related emergency visits and triage differences by nurses and

ophthalmologists: Perspective from a single eye center in southern China. Front. Med. 2023, 10, 1091128. [CrossRef]
3. Soleimani, M.; Naderan, M. Management Strategies of Ocular Chemical Burns: Current Perspectives. Clin. Ophthalmol. 2020, 14,

2687–2699. [CrossRef] [PubMed]
4. Bian, F.; Xiao, Y.; Zaheer, M.; Volpe, E.A.; Pflugfelder, S.C.; Li, D.-Q.; De Paiva, C.S. Inhibition of NLRP3 Inflammasome Pathway

by Butyrate Improves Corneal Wound Healing in Corneal Alkali Burn. Int. J. Mol. Sci. 2017, 18, 562. [CrossRef] [PubMed]
5. Singh, P.; Tyagi, M.; Kumar, Y.; Gupta, K.K.; Sharma, P.D. Ocular chemical injuries and their management. Oman J. Ophthalmol.

2013, 6, 83. [CrossRef]
6. Haring, R.S.; Sheffield, I.D.; Channa, R.; Canner, J.K.; Schneider, E.B. Epidemiologic Trends of Chemical Ocular Burns in the

United States. JAMA Ophthalmol. 2016, 134, 1119–1124. [CrossRef] [PubMed]
7. Said, D.G.; Dua, H.S. Chemical burns acid or alkali, what’s the difference? Eye 2020, 34, 1299–1300. [CrossRef] [PubMed]
8. Quesada, J.M.-A.; Lloves, J.M.; Delgado, D.V. Ocular chemical burns in the workplace: Epidemiological characteristics. Burns

2020, 46, 1212–1218. [CrossRef]
9. Van Yperen, D.T.; Van der Vlies, C.H.; De Faber, J.T.H.N.; Smit, X.; Polinder, S.; Penders, C.J.M.; Van Lieshout, E.M.M.; Verhofstad,

M.H.J.; ROCKET Study Group. Epidemiology, treatment, costs, and long-term outcomes of patients with fireworks-related
injuries (ROCKET); a multicenter prospective observational case series. PLoS ONE 2020, 15, e0230382. [CrossRef]

10. Eslani, M.; Baradaran-Rafii, A.; Movahedan, A.; Djalilian, A.R. The Ocular Surface Chemical Burns. J. Ophthalmol. 2014, 2014,
196827. [CrossRef] [PubMed]

11. Reim, M.; Redbrake, C.; Schrage, N. Chemical and thermal injuries of the eyes. Surgical and medical treatment based on clinical
and pathophysiological findings. Arch. Soc. Esp. Oftalmol. 2001, 76, 79–124.

12. Bizrah, M.; Yusuf, A.; Ahmad, S. An update on chemical eye burns. Eye 2019, 33, 1362–1377. [CrossRef]
13. Akbas, E.; Korkmaz, I.; Palamar, M.; Barut Selver, O. Shifting trends in demographic features of chemical eye injuries during

COVID-19 pandemic. Int. Ophthalmol. 2022, 42, 2127–2132. [CrossRef] [PubMed]
14. Ahmmed, A.A.; Ting, D.S.J.; Figueiredo, F.C. Epidemiology, economic and humanistic burdens of Ocular Surface Chemical Injury:

A narrative review. Ocul. Surf. 2021, 20, 199–211. [CrossRef]
15. Sharma, N.; Kaur, M.; Agarwal, T.; Sangwan, V.S.; Vajpayee, R.B. Treatment of acute ocular chemical burns. Surv. Ophthalmol.

2018, 63, 214–235. [CrossRef] [PubMed]
16. Kwok, J.M.; Chew, H.F. Chemical injuries of the eye. CMAJ Can. Med. Assoc. J. 2019, 191, E1028. [CrossRef]
17. Claassen, K.; Rodil Dos Anjos, D.; Broding, H.C. Current status of emergency treatment of chemical eye burns in workplaces. Int.

J. Ophthalmol. 2021, 14, 306–309. [CrossRef] [PubMed]
18. Ahearn, B.E.; Lewis, K.E.; Reynolds, B.E.; Kheirkhah, A. Management of scleral melt. Ocul. Surf. 2023, 27, 92–99. [CrossRef]
19. Le, Q.; Chen, Y.; Wang, X.; Hong, J.; Sun, X.; Xu, J. Analysis of medical expenditure and socio-economic status in patients with

ocular chemical burns in East China: A retrospective study. BMC Public Health 2012, 12, 409. [CrossRef] [PubMed]
20. AlMahmoud, T.; Al Hadhrami, S.M.; Elhanan, M.; Alshamsi, H.N.; Abu-Zidan, F.M. Epidemiology of eye injuries in a high-income

developing country: An observational study. Medicine 2019, 98, e16083. [CrossRef] [PubMed]
21. McCall, B.P.; Horwitz, I.B.; Taylor, O.A. Occupational eye injury and risk reduction: Kentucky workers’ compensation claim

analysis 1994–2003. Inj. Prev. 2009, 15, 176–182. [CrossRef] [PubMed]
22. Bull, N. Mandatory use of eye protection prevents eye injuries in the metal industry. Occup. Med. 2007, 57, 605–606. [CrossRef]

[PubMed]
23. Wu, C.; Patel, S.N.; Jenkins, T.L.; Obeid, A.; Ho, A.C.; Yonekawa, Y. Ocular trauma during COVID-19 stay-at-home orders: A

comparative cohort study. Curr. Opin. Ophthalmol. 2020, 31, 423–426. [CrossRef]
24. Chauhan, M.Z.; Ali, A.A.; Healy, J.; Elhusseiny, A.M.; Phillips, P.H.; Sallam, A.B.; Uwaydat, S.H. The impact of the COVID-19

pandemic on ocular trauma in American infants and toddlers. J. Am. Assoc. Pediatr. Ophthalmol. Strabismus 2024, 28, 103864.
[CrossRef]

25. Seraj, H.; Khawandanh, S.; Fatani, A.; Saeed, A.; Alotaibi, G.; Basheikh, A. Population-level investigation of the knowledge of
ocular chemical injuries and proper immediate action. BMC Res. Notes 2020, 13, 103. [CrossRef]

26. Bamahfouz, A.; Bakry, S.M.; Alsharif, A.M.; Alomeri, S.; Alsharif, E.F.; Zamzami, O.S.; Emorsy, S. Ocular Chemical Injuries in
Western Saudi Arabia: A Study of the Public’s Level of Knowledge and Experience. Cureus 2023, 15, e40724. [CrossRef]

https://doi.org/10.12998/wjcc.v11.i6.1245
https://www.ncbi.nlm.nih.gov/pubmed/36926138
https://doi.org/10.3389/fmed.2023.1091128
https://doi.org/10.2147/OPTH.S235873
https://www.ncbi.nlm.nih.gov/pubmed/32982161
https://doi.org/10.3390/ijms18030562
https://www.ncbi.nlm.nih.gov/pubmed/28273882
https://doi.org/10.4103/0974-620X.116624
https://doi.org/10.1001/jamaophthalmol.2016.2645
https://www.ncbi.nlm.nih.gov/pubmed/27490908
https://doi.org/10.1038/s41433-019-0735-1
https://www.ncbi.nlm.nih.gov/pubmed/31848459
https://doi.org/10.1016/j.burns.2019.11.007
https://doi.org/10.1371/journal.pone.0230382
https://doi.org/10.1155/2014/196827
https://www.ncbi.nlm.nih.gov/pubmed/25105018
https://doi.org/10.1038/s41433-019-0456-5
https://doi.org/10.1007/s10792-022-02211-x
https://www.ncbi.nlm.nih.gov/pubmed/35013832
https://doi.org/10.1016/j.jtos.2021.02.006
https://doi.org/10.1016/j.survophthal.2017.09.005
https://www.ncbi.nlm.nih.gov/pubmed/28935121
https://doi.org/10.1503/cmaj.190428
https://doi.org/10.18240/ijo.2021.02.19
https://www.ncbi.nlm.nih.gov/pubmed/33614462
https://doi.org/10.1016/j.jtos.2022.12.005
https://doi.org/10.1186/1471-2458-12-409
https://www.ncbi.nlm.nih.gov/pubmed/22672729
https://doi.org/10.1097/MD.0000000000016083
https://www.ncbi.nlm.nih.gov/pubmed/31261521
https://doi.org/10.1136/ip.2008.020024
https://www.ncbi.nlm.nih.gov/pubmed/19494097
https://doi.org/10.1093/occmed/kqm083
https://www.ncbi.nlm.nih.gov/pubmed/17675660
https://doi.org/10.1097/ICU.0000000000000687
https://doi.org/10.1016/j.jaapos.2024.103864
https://doi.org/10.1186/s13104-020-04950-5
https://doi.org/10.7759/cureus.40724


Clin. Pract. 2025, 15, 35 11 of 11

27. Idrees, L.; Wahby Salem, I.; Jastanyah, A.; Algarni, A.; Alsheikh, R.; Alyami, A.A.; Alturkistani, L.; Alnefaie, R.; Hijji, S. Assessment
of Medical Students’ Knowledge of Ocular First Aid During Trauma: A Cross-Sectional Study from King Abdulaziz University.
Cureus 2024, 16, e51843. [CrossRef]

28. Verma, A.; Schulz, M.R.; Quandt, S.A.; Robinson, E.N.; Grzywacz, J.G.; Chen, H.; Arcury, T.A. Eye Health and Safety Among
Latino Farmworkers. J. Agromed. 2011, 16, 143–152. [CrossRef]

29. Harakuni, U.U.; Kumar, N.; Niharika. Knowledge, Attitude, and Practices of Emergency Management of Ocular Chemical Injury
Among Primary Responders. Delhi J. Ophthalmol. 2020, 31, 48. [CrossRef]

30. Kaplan, A.T.; Yalcin, S.O.; Günaydın, N.T.; Kaymak, N.Z.; Gün, R.D. Ocular-periocular burns in a tertiary hospital: Epidemiologic
characteristics. J. Plast. Reconstr. Aesthet. Surg. 2023, 76, 208–215. [CrossRef] [PubMed]

31. Kate, A.; Sharma, S.; Yathish, S.; Das, A.V.; Malepati, N.; Donthineni, P.R.; Basu, S.; D’Souza, S.; Shanbhag, S.S. Demographic
profile and clinical characteristics of patients presenting with acute ocular burns. Indian J. Ophthalmol. 2023, 71, 2694. [CrossRef]
[PubMed]

32. Sharma, S.; Kate, A.; Donthineni, P.R.; Basu, S.; Shanbhag, S.S. The role of Tenonplasty in the management of limbal and scleral
ischemia due to acute ocular chemical burns. Indian J. Ophthalmol. 2022, 70, 3203–3212. [CrossRef]

33. Dua, H.S.; Ting, D.S.J.; Al Saadi, A.; Said, D.G. Chemical eye injury: Pathophysiology, assessment and management. Eye 2020, 34,
2001–2019. [CrossRef] [PubMed]

34. AlMahmoud, T.; Elkonaisi, I.; Grivna, M.; Abu-Zidan, F.M. Personal protective eyewear usage among industrial workers in
small-scale enterprises. Inj. Epidemiol. 2020, 7, 54. [CrossRef] [PubMed]

35. Zakrzewski, H.; Chung, H.; Sanders, E.; Hanson, C.; Ford, B. Evaluation of occupational ocular trauma: Are we doing enough to
promote eye safety in the workplace? Can. J. Ophthalmol. 2017, 52, 338–342. [CrossRef] [PubMed]

36. Mahan, M.; Purt, B. Ocular Trauma Prevention Strategies and Patient Counseling. In StatPearls; StatPearls Publishing: Treasure
Island, FL, USA, 2025. Available online: http://www.ncbi.nlm.nih.gov/books/NBK580537/ (accessed on 29 January 2025).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.7759/cureus.51843
https://doi.org/10.1080/1059924X.2011.554772
https://doi.org/10.7869/djo.568
https://doi.org/10.1016/j.bjps.2022.10.049
https://www.ncbi.nlm.nih.gov/pubmed/36527902
https://doi.org/10.4103/IJO.IJO_3330_22
https://www.ncbi.nlm.nih.gov/pubmed/37417107
https://doi.org/10.4103/ijo.IJO_3148_21
https://doi.org/10.1038/s41433-020-1026-6
https://www.ncbi.nlm.nih.gov/pubmed/32572184
https://doi.org/10.1186/s40621-020-00280-z
https://www.ncbi.nlm.nih.gov/pubmed/32958044
https://doi.org/10.1016/j.jcjo.2016.11.034
https://www.ncbi.nlm.nih.gov/pubmed/28774513
http://www.ncbi.nlm.nih.gov/books/NBK580537/

	Introduction 
	Methods 
	Results 
	Discussion 
	Conclusions 
	References

