
ABSTRACT
Objective: To evaluate the clinical findings of patients admitted to the emergency department due to ther-
mal and chemical ocular burns and to investigate the etiological causes.
Material and Methods: Four hundred seventy-four (9.8%) chemical and thermal ocular burn cases presen-
ted to the emergency department of Akdeniz University Faculty of Medicine between 2019 and 2024 were 
evaluated. Patients' age, gender, exposure, initial examination findings, and post-treatment permanent da-
mage status were evaluated.
Results: Of the 474 patients included in the study, 82.1% were adults and 17.9% were pediatric. Corneal bur-
ns were most commonly observed in the pediatric group due to adhesives, while in the adult group, bleach 
(sodium hypochlorite) was the most common cause of corneal burns. Bleach, adhesives, and thermal burns 
were observed to be the most common causes of initial examination damage, while bleach was the most 
common cause of permanent damage complications. Significant differences were found between the cau-
sative agents in terms of both initial examination findings and permanent complications (p<0.001, p<0.025). 
Bleach caused the most permanent damage. Adhesives and neutral substances were the most common 
causative agents in the pediatric group, while bleach and acidic substances were the most common in adults 
(p<0.001). Limbal ischemia was not detected in the pediatric group, and there was no difference in the 
complication rate between the two groups (p=0.597). Vision loss and permanent damage affecting the ocu-
lar surface were observed in 5 (1.05%) of the patients. We observed that patients may experience corneal 
vascularization, leukoma, symblepharon, corneal stromal scarring, and trichiasis secondary to limbal ische-
mia and other ocular surface problems.
Conclusion: In conclusion, chemical and thermal corneal burns are serious ophthalmic emergencies. It 
should be noted that alkali burns lead to more severe outcomes and that early treatment is associated with 
better prognosis. We believe early intervention and appropriate treatment are critical in promoting healing 
of the ocular surface and preventing permanent vision loss.
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ÖZET
Amaç: Acil servise termal ve kimyasal oküler yanık nedeniyle başvuran hastaların muayene bulgularının 
değerlendirilmesi ve etiyolojik nedenlerin araştırılması 
Gereç ve Yöntemler: 2019-2024 yılları arasında Akdeniz Üniversitesi Tıp Fakültesi acil servisine başvuran 
474 (%9,8) kimyasal ve termal oküler yanık olgusu olduğu değerlendirildi. Hastaların yaş, cinsiyet, maruz 
kaldıkları etken maddeler, ilk muayene bulguları ve tedavi sonrası kalıcı hasar durumu ve değerlendirildi.
Bulgular: Çalışmaya dahil edilen 474 hastadan %82,1'i yetişkin, %17,9'u pediatrik yaş grubundadır. Pedi-
atrik grupta en sık yapıştırıcı, yetişkin grupta ise çamaşır suyu (sodyum hipoklorit) nedeniyle korneal yanık 
gözlenmiştir İlk muayenedeki hasar açısından  çamaşır suyu, yapıştırıcı ve  termal hasarın en sık bulguya yol 
açtığı, kalıcı hasar açısından ise en sık komplikasyona çamaşır suyunun sebep olduğu gözlendi. Etken mad-
deler arasında hem ilk muayene bulguları hem de kalıcı komplikasyonlar açısından anlamlı fark bulunmuştur 
(p<0,001; p<0,025). En fazla kalıcı hasara çamaşır suyu yol açmıştır. Pediatrik grupta en sık etken yapıştırıcı 
ve nötr maddelerken, yetişkinlerde çamaşır suyu ve asidik maddeler ön plandadır (p<0,001). Pediatrik grup-
ta limbal iskemi saptanmamış, iki grup arasında komplikasyon oranı açısından fark bulunmamıştır (p=0,597). 
Hastaların 5’inde (%1,05)’inde görme kaybı ve oküler yüzeyi etkileyen kalıcı hasar gözlenmiştir.Hastalarda 
limbal iskemi ve diğer oküler yüzey problemlerine sekonder olarak korneal vaskülarizasyon , lökom, semble-
faron, korneal stromal skar ve trikiazis olabileceğini gözlemledik.
Sonuç: Sonuç olarak, kimyasal ve termal korneal yanıklar ciddi oftalmik acil durumlardır. Alkali yanıkların 
daha ciddi sonuçlar doğurduğu ve erken tedavi ile daha iyi prognozlar elde edilebileceği unutulmamalıdır. 
Erken müdahale ve doğru tedavi, oküler yüzeyin iyileşmesini sağlamak ve kalıcı görme kaybını engellemek 
için kritik öneme sahip olduğunu düşünüyoruz .

Anahtar Kelimeler: Oküler Kimyasal Yanık; Termal Korneal Yanık; Korneal Yanık; Limbal İskemi; Lökom; 
Semblefaronsemblefaron
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INTRODUCTION
Corneal burns are vision-threatening ophthalmic 
emergencies that require immediate intervention. 
Chemical eye injuries account for approximately 
11- 22% of all eye trauma cases (1). Severe ocular 
complications and vision loss may develop following 
chemical corneal burns. Some of these complications 
include limbal stem cell deficiency, conjunctivalization, 
keratitis, conjunctivitis, neovascularization, corneal 
inflammation, ulceration, and symblepharon in 
severe burn cases (2). Early intervention is critical in 
determining prognosis. The duration of exposure, 
the concentration and pH of the causative agent, as 
well as the depth of injury, determine the severity of 
complications (3).
One of the most important causes of vision loss is 
limbal stem cell deficiency (LSCD). Following LSCD, a 
significant decrease in corneal clarity and visual acuity 
may occur (4, 5). Acute ocular burns are responsible 
for 84% of unilateral and 21–30% of bilateral limbal 
stem cell deficiency cases (6, 7). In addition to this, 
persistent epithelial defects, neovascularization, and 
corneal opacification secondary to limbal ischemia can 
lead to permanent vision loss (3).
After the removal of the causative agent from the ocular 
surface in the emergency setting, patients are usually 
managed with medical treatment. In cases where 
medical therapy is insufficient, surgical interventions 
such as amniotic membrane transplantation, 
conjunctival limbal autograft transplantation, 
conjunctival limbal allograft transplantation, or 
penetrating keratoplasty may be required (8).
In this study, we evaluated the etiology, prognosis, and 
age- and gender-based distribution of corneal burn 
injuries in patients who presented to the emergency 
department over the past five years. Final examination 
findings of patients who developed permanent vision 
loss after treatment were reviewed to assess the 
prognosis of burns according to etiology.

MATERIALS AND METHODS
This study was approved by the local ethics committee 
(Approval Number TBAEK - 376) where the study was 
conducted, by the ethical standards of the Declaration 
of Helsinki. We retrospectively reviewed the data of 
4821 patients who were referred to the Department 

of Ophthalmology following emergency department 
admissions at Akdeniz University Faculty of Medicine 
between 2019 and 2024. A total of 474 patients 
diagnosed with chemical or thermal corneal burns 
were included in the study. Patient data including age, 
gender, the causative agent at the time of injury, initial 
examination findings, and the presence or absence of 
permanent damage after treatment were recorded.
According to the Roper-Hall classification, cases were 
staged as follows:
Stage I: Presence of corneal epithelial defect without 
conjunctival or corneal ischemia.
Stage II : Corneal haze with visible iris details and less 
than one-third limbal ischemia.
Stage III: Total epithelial loss with stromal haze 
obscuring iris details and one-third to one-half limbal 
ischemia.
Stage IV: Complete corneal opacification with obscured 
iris and pupil, and more than half limbal ischemia (9).
During follow-up, it was observed that patients with 
chemical burns were first irrigated with saline in 
the emergency department and then referred for 
ophthalmologic consultation. Depending on the extent 
of the epithelial defect and injury severity, patients 
were treated with topical antibiotics, preservative-free 
artificial tears, autologous serum drops in selected 
cases, and antibiotic ointment with eye patching. 
Subconjunctival injections of heparin, lidocaine, 
and adrenaline were administered to patients with 
limbal ischemia. In cases with large epithelial defects, 
therapeutic contact lenses or amniotic membrane 
transplantation were used for ocular surface 
reconstruction (Figure 1).

Statistical Analysis 
The statistical analysis was carried out using IBM SPSS 
version 23.0 software (SPSS Inc., IL-USA). To define 
the sample, continuous variables were expressed as 
mean ± standard deviation and median (minimum-
maximum), and categorical variables as numbers and 
percentages. The categorical results were analyzed 
using the chi-square test and Fisher's exact test. The 
results were analyzed with a 95% confidence interval, 
and a p-value of < 0.05 was considered statistically 
significant.



RESULTS
In the past five years, a total of 474 patients presented 
to the emergency department with ocular burns, 
accounting for 9.8% of all ophthalmology consultations. 
The mean age of the patients was 32.6 ± 16.7 years 
(range: 1–81 years). Demographic data are summarized 
in Table 1. Of these patients, 85 (17.9%) were in the 
pediatric age group, while 389 (82.1%) were adults. 
There were 277 male patients (58.4%) and 197 female 
patients (41.6%).
The most common causes of ocular burns were sodium 
hypochlorite (bleach), thermal injuries, and adhesives. 
Among the agents responsible, 169 burns (35.7%) were 
due to acidic substances, 263 (34.2%) were caused by 
alkaline substances, and 140 (29.5%) were related to 
neutral substances. On initial examination, chemosis 
was observed in 19 patients, and 28 patients (5.9%) 
had marked eyelid edema. 
In 74 patients, the ophthalmological examination was 
normal. According to the Roper-Hall classification, 
386 patients were classified as Stage I (8 of them had 
extensive epithelial defects), 9 as Stage II, 4 as Stage III, 
and 1 as Stage IV. Limbal ischemia was detected in 14 
patients: 3 cases were caused by sodium hypochlorite 
(bleach), 2 by boiling water, 2 by acid, 2 by lime, 2 by 
caustic substances, 2 by cologne, and 1 by hot oil. At 

the final examination, only 5 patients (1.05%) had 
permanent vision loss, and all of them were adults. 
These cases are summarized in Table 2. No permanent 
damage was detected in the remaining patients.
Patients were evaluated in terms of etiological agents. 
Significant differences were observed in terms of 
age group, gender, initial examination findings and 
permanent complications. We found that age and 
gender did not cause a significant difference in terms 
of permanent complications (Table 3). Adhesives most 
frequently caused extensive epithelial defects due to 
prolonged contact with the cornea. Hot water and 
steam were most commonly associated with eyelid 
edema. Bleach, detergents, and limescale removers  
typically caused epithelial defects and chemosis.
There was also a statistically significant difference 
among agents in terms of permanent complications 
(p < 0.025), with bleach exposure being the most 
common cause of long-term damage. However, no 
statistically significant association was found between 
the chemical nature of the substance (acidic, alkaline, 
or neutral) and the likelihood of developing permanent 
complications (p = 0.245).
There was no significant difference in gender 
distribution between the pediatric and adult groups 
(p = 0.545). When causative agents were compared, a
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Figure 1. Patient with symblepharon between the upper half of the cornea and the lid after lime burn (A). After 
the lid was separated from the corneal surface, edema and epithelial defect were observed in the entire cornea 
(B). Surface reconstruction was performed with amniotic membrane (C). Corneal healing at the fourth month 
follow-up (D). Remaining scar tissue on the upper eyelid palpebra conjunctiva (E)



significant difference was observed between the two 
age groups. In the pediatric group, adhesives were 
the most common cause, whereas in adults, bleach 
exposure was more frequent (p < 0.001). Neutral 
agents were more commonly responsible in pediatric 
patients, while acidic agents were more common in 
adult patients (p < 0.001).
There was a significant difference in the extent of 
ocular involvement at presentation between the 
two age groups (p = 0.004). In both groups, the most 

frequent clinical finding was punctate epithelial 
defect; however, limbal ischemia was not observed 
in the pediatric group. No significant difference was 
found between the groups in terms of permenant 
complication rates (p = 0.597).
When analyzed by gender, females were more 
frequently injured by bleach and other household 
cleaning products, whereas males had a higher 
incidence of injuries caused by agricultural chemicals, 
acids, and adhesives (p < 0.001). There was no significant
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Table 1. Demographic characteristics and causative agents in patients with ocular burns

Number of patients Percentage(%)

Age Group

       Adult 

      Pediatric

389 

85

82.1

17.9

Gender

      Male 

      Female

277

197

58.4

41.6

Ph

    Acid

    Base

    Neutral

169

263

140

35.7

34.2

29.5

Etiological Agents 

   Bleach (sodium hypochlorite)

   Thermal 

   Glue 

   Porous  (sülfamik asit)

   Acid

   Lime (CaO)

   Others (acetone, cologne, pesticide,    

   caustic substance, paint )

98

87

63

50

30

10

136

20.7

18.4

13.3

10.5

6.3

2.1

28.6

Examination Findings No finding

Roper Hall 

    Stage 1

    Stage 2

    Stage 3

    Stage 4

74

386

9

4

1

15.6

81.5

1.9

0.8

0.2

Examination Findings 

     Epithelial damage 

     Chemosis

     Eyelid edema

     Limbal ischemia

400

19

28

14

84.3

4

5.9

2.9



difference between males and females in terms of 
corneal involvement (p = 0.790) or complication rates 
(p = 0.408).

DISCUSSION
In this study, the number of male patients with chemical 
and thermal corneal burns was higher than the 
number of female patients, and the number of adult 
patients was higher than that of pediatric patients. In 
the pediatric group, the most common cause of burns 
was adhesives, while in the adult group, bleach was 
the most common cause. Regarding the damage at 
the initial examination, bleach, adhesives, and thermal 
burns were the most frequent causes of clinical 
findings. In terms of permanent damage, bleach was 
the most common cause of complications. We believe 
that early presentation to the emergency department 
and prompt treatment of the ocular surface following 
chemical exposure are critical for prognosis.
Alkaline injuries are frequently encountered in 
industrial accidents due to their widespread use (10). 
After alkaline exposure, saponification can occur in 
the cell membranes due to their lipophilic nature, and 

penetration can occur more rapidly compared to acids, 
leading to more severe damage. Vascular damage 
may occur, resulting in ischemia. In contrast, acid 
injuries cause coagulation, which limits penetration 
(11). In another study, 80.9% of chemical injuries 
were due to alkaline exposure, and 48% of alkaline 
injuries were classified as severe (8). In our study, half 
of the chemicals that caused limbal ischemia were 
alkaline. Among the 14 patients with limbal ischemia, 
5 experienced a decrease in visual acuity.
A significant portion of ophthalmology consultations 
in the emergency department is composed of ocular 
burns. In a previous study, 0.1-15.5% of hospitalized 
ocular trauma cases were due to chemical ocular 
injuries, and this rate has increased over time (12, 
13). Another study reported that in 2008, 15.5% of 
hospitalized acute ocular injuries were due to chemical 
ocular damage (14). Previous studies conducted in 
Turkey have reported that 11%-13% of emergency 
ocular trauma cases were due to chemical ocular 
damage (15, 16). In our study, 9.8% of patients who 
presented to the emergency department had chemical 
and thermal burns. Given the necessity for early
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Table 2. Clinical features and final outcomes of patients with permanent vision loss

Patient No Age Gender Roper Hall Stage Etiological Agent Final VA

(logMAR)

Complications

1 28 Male 4 Pesticide (phosphorous acid) 1.80 Limbal ischemia, Leukoma,

Corneal vascularization

2 38 Male 3 Bleach (sodium hypochlorite) 0.52 Corneal vascularization, 

symblepharon

3 59 Female 3 Bleach (sodium hypochlorite) 1.80 Corneal stromal scarring, 

vascularization

4 36 Male 3 Paint ( Titanium dioxide?) 1.80 Leukoma

5 66 Male 3 Caustic substance (sodium hidroksit 0.22 Symblepharon

Table 3. Comparison of patient data according to etiological agent and permanent complication

Etiological Agent

(p value)

Permanent Complication

(p value)

Pediatric/Adult < 0.001* 0.597*

Male/Female < 0.001* 0.408*

Finding at initial examination < 0.001* < 0.001*

Permanant Complication 0.025* -

* Chi square test



intervention, prompt presentation to the emergency 
department after an injury is crucial for a favorable 
visual prognosis and ocular surface rehabilitation.
In most studies, the percentage of mild injuries ranged 
between 57%-70% (17). Another study in the United 
Kingdom found that 83% of cases were low-grade 
injuries (18). In our study, 83.7% of patients had mild 
injuries.
With the COVID-19 pandemic and the widespread 
use of disinfectants, the number of injuries caused by 
hand sanitizers has started to increase. Particularly, 
it has been found that the number of injuries in the 
pediatric age group has doubled during the pandemic 
compared to 2019. It has been noted that alcohol-
based disinfectants have become more common (17, 
19).
In a previous study, it was found that roughly two-thirds 
of chemical eye injuries affect young males (17, 20). In 
our study, 55% of patients were male. However, injuries 
caused by domestic products were more common in 
females. In terms of age, it was found that 19.9% of 
patients presenting to the emergency department 
with chemical ocular trauma in the United States were 
children (21). Similarly, in our study, 17.9% were in 
the pediatric age group. Previous studies have also 
indicated that the ratio of acid/alkali/neutral agents in 
pediatric patients is different from that in adults. One 
study mentioned that acid-related injuries were more 
common than alkaline injuries (21). In another study, 
it was found that 51.6% of the injuries in children 
were caused by neutral or unknown agents. Our study 
also found that the most common cause of injury was 
exposure to a neutral agent, which accounted for 
52.9% . In another study, it was determined that 27% 
of the pediatric injuries were in children aged 5 years 
and under, with a mean age of 10.4 ± 5.5 years (22). 
In our study, 30% of the pediatric patients were in the 
1-2 years age group, and 40% were under 5 years old. 
The mean age of the pediatric group was 9 ± 6.3 years.
After chemical corneal burns, cases in stages I- II 
typically respond to medical treatment. Advanced cases 
may require surface reconstruction (8). In addition to 
standard medical treatment, autologous serum can 
be used to support epithelialization. The epidermal 
growth factor, lactoferrin, and lysozyme in autologous 
serum can accelerate epithelialization (8). Additionally, 

amniotic membrane transplantation can be used to 
protect the ocular surface and reduce inflammation 
(23). If these treatments are insufficient, conjunctival 
limbal autograft transplantation, conjunctival limbal 
allograft transplantation, keratolimbal allograft 
transplantation, or penetrating keratoplasty may 
be required (24). Close follow-up is crucial to guide 
patients toward appropriate treatment.
There are some limitations in this study. The first 
limitation is the retrospective analysis of the data. 
The second limitation is that, due to corneal opacity 
and vascularization, surgeries such as penetrating 
keratoplasty or other additional surgeries have not 
yet been performed for some patients, meaning the 
long-term follow-up results are unknown. Additional 
studies are needed to evaluate the long-term follow-
up outcomes of these patients.

CONCLUSION
In conclusion, ocular injuries are among the most 
serious ocular emergencies. It is important to 
recognize that alkali burns can cause more severe 
damage, and due to their widespread use in industry, 
taking preventive measures against occupational 
accidents is crucial. Additionally, in the pediatric age 
group, treatment approaches should consider that the 
etiology and prognosis differ from those in adults. To 
prevent vision loss and ensure stabilization and healing 
of the ocular surface, it is important to apply correct 
and rapid treatment in the early period and intervene 
in complications at an early stage.
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