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Abstract

Introduction Chemical burns are the result of exposure
to a variety of substances commonly found in the home,
workplace and surrounding environment.

Material and method Between January 2016 and December
2019, patients who were followed up for chemical burns
in the burn centre of Diyarbakir Gazi Yasargil Training and
Research Hospital were examined. In this study, we collected
medical records, demographic information, cause of injury
and related factors, hospital treatment and demographic
data (e.g. age, sex, location, application date and discharge
date).

Results The number of patients hospitalised for chemical
burns was 23, of which 18 (78.3%) were males and 5 (21.7%)
were females. The most frequently affected body areas were
the upper extremities, and two patients had conjunctivitis
in the eyes after chemical burns. Mean total body surface
area 5.13+2.71 (min: 1, max: 10). Chemical burns occurred
as work-related accidents in five patients. The remaining 18
chemical injuries were accidental and at home. Acid and
base chemical burns were seen in equal numbers. Chemical
burns were most common in spring and summer.
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Conclusion Chemicals in the household should be stored
in safe, well-ventilated areas and should be kept out of the
reach of everyone.

Infroduction

Chemical substances are commonly used as industrial
products. There are over 5 million well-known chemical
compounds and 300 of them were reported by the National
Fire Protection Association as chemicals with a very high
level of health hazard. At the present time more than 65000
different types of chemical substances are present on the
market and approximately 6000 new types are added each
year'.

Chemical burns are the result of exposure to a variety
of substances commonly found in the home, workplace
and surrounding environment. Chemical burns constitute
approximately 10.7% of all burn injuries and 2-6% of all burn
centre admissions?. Although they have a low occurrence
rate, chemical burns constitute 30% of all burn-related
deaths®. The epidemiological characteristics of chemical
burn injuries vary between different countries; they also show
internal differences within a particular country according
to the geographical location, the level of development in
various regions, and even the country’s military situation
(e.g. at war or during peace)*. There are some study results
on chemical burn injuries in Turkey; however, these studies
are very limited'.

Chemicals can be classified as acid, alkali, organic and
inorganic compounds. Acidic chemicals, other than
hydrofluoric acid, cause coagulation necrosis, while bases
create liquefaction necrosis and therefore often wider and
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deeper burns®. Organic and inorganic compounds cause
tissue damage by directly binding and forming salts®.

Healthcare professionals should know the types and
treatment modalities of chemical burns in order to recognise,
manage and treat the burns’. In this study, we aimed to show
the results of chemical burn treatment in our burn centre.

Materials and methods

Between January 2016 and December 2020, patients who
were followed up for chemical burns in the burn centre of
Diyarbakir Gazi Yasargil Training and Research Hospital
were examined. All patients included in the study were
hospitalised. The burn centre in Diyarbakir is the only one
in southeast Turkey. It serves the 10 million citizens of
Diyarbakir and the surrounding 300 kilometres. Since we
are the only centre with an intensive care unit in southeast
Turkey, we serve all patients with major burn trauma and
complicated burns.

This study was carried out in accordance with the principles
of the 2008 Declaration of Helsinki, and a retrospective
review was conducted through the electronic medical record
system with permission from the chief physician. From the
hospital’'s electronic medical record system, we collected
medical records, demographic information, cause of injury
and related factors, hospital treatment and demographic
data (e.g. age, sex, location, application date and discharge
date). From the same system, we also collected information
on injury-related data (e.g. burn status, cause of burn
injuries, total body surface area [TBSA] and degree of burn),
major complications and treatment outcomes (e.g. recovery,
discontinuation or death).

Statistical analysis

Numerical data obtained in the study were expressed as
arithmetic mean =+ standard deviation, and categorical
data were expressed as frequency (percentage). Statistical
analyses were performed using the SPSS 16.0 (Chicago, IL,
USA) statistical package program. Compliance of numerical
data with a normal distribution was tested with Chi-square
tests, independent Student’s t-tests, one-way analysis of
variance (one-way ANOVA), and Tukey’s honestly significant
difference (HSD) post hoc tests were used for statistical
analysis. A p<0.05 value was accepted for statistical
significance.

Results

The number of patients hospitalised for chemical burns was
23, of which 18 (78.3%) were males and 5 (21.7%) were
females. Our male:female ratio was 3.6. The mean age of
the patients was 24.7+20.78 years. The age groups most
affected by chemical burns were five (21.73%) patients in the
1-4 year age group, six (26.08%) in the 15-24 year age group
and seven (30.43%) in the 45-64 year age group.

Seven patients presented to our centre 1 day after the burn,
while the remaining 16 patients presented to our emergency
department on the day of the chemical burn. The most
frequently affected body areas were the upper extremities,
and two patients had conjunctivitis in the eyes after chemical
burns (Table 1).

Chemical burns developed as a result of work-related
accidents in five patients. The remaining 18 chemical injuries
were accidental and at home (Table 2). The most common
cause of chemical burns was sodium hydroxide (NaOH) with
17.39%. Acid and base chemical burns were seen in equal
numbers (Table 3).

Table 1. Demographic and injury details of chemical burn
patients

No. Pe(l;zt)ant
Patients 23 100
Burn degree 2.8261+0.38755
(min: 2, max: 3)
Burn percentage 5.13+2.71
(min: 1, max: 10)
Burn areas
Head and neck 11 47.82
Upper extremities 15 52.17
Chest anterior & abdomen | 8 34.78
Perineum 1 4.34
Lower extremities 11 47.82
Patient’s residence
Rural 8 34.8
Urban 15 65.2
Length of hospital stay 4.21+£3.99
(days) (min: 1, max: 13)
Table 2. Occurrence mode of chemical accidents
Place / event | No. | Percent (%)
Exposure at home
Spills 16 69.56
Drinking de-scaling agent 1 4.34
Prolonged exposure to
topicalgmedithion 1 4.34
Exposure at work 5 21.73
Table 3. Causes of chemical burns
Aetiology | No. | Percent (%)
Alcohol 2 8.69
Acid 9 39.13
Base 10 43.47
Neutral 1 4.35
Salt 1 4.35
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The most common cause of chemical burns in women
was creams, lotions (such as garlic or cologne) or medical
materials used for traditional complementary medicine
(Figure 1). In men, burns were from household cleaning
materials (e.g. bleach, sodium hypochlorite [NaClO], lime
remover and amidosulfonic acid) and from drain cleaners
(NaOH) at work (Figure 2). Chemical burns started to increase
in the spring and peaked in the summer. The burns made a
second peak in the autumn. There were no cases in January
or February (Figure 3).

Escharectomy was performed in 21 (91.30%) patients and
these patients recovered with dressings. A fasciocutaneous
flap was applied to two (7.70%) patients after the burn
excision. The mean hospital stay was 4.21+3.99 days. None
of our patients had an amputation or died during treatment.

Discussion

Early intervention is important in the treatment of chemical
burns®. In our study, seven (30.43%) patients could not
receive emergency first aid treatment because they were

Figure 1. Chemical burn after long-term use of medical silicone

Figure 2. Patient injured due to drain cleaner
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Figure 3. Number of patients presenting with burns to our unit
according to season

admitted to the hospital with a delay of at least 1 day. The
other 16 (69.56%) patients were able to receive emergency
first aid treatment.

Li et al.® reported a mean TBSA of 30.3+24.7 in chemical
burn patients. However, the patients in our study had a much
lower mean TBSA of 5.13+2.71. We attribute our low TBSA
rate to the fact that most of the chemical burns developed as
a result of exposure to household cleaning materials rather
than from workplace accidents.

Xie et al.”® reported that males were predominant among
patients with chemical burn injuries. Our study is comparable
with the literature in this respect. In our region, home
renovation work (opening sinks with NaOH) is generally done
by men. We attribute these accidental household burns to
the fact that, once used, chemical cleaning materials may
not have been safely stored by the person who cleaned the
house.

According to the study by Gao et al.", acids are the most
common cause of chemical burns; however, in our study,
acid and base chemical burns occurred in equal numbers.
Gao et al."" also reported that chemical burns occur mostly in
summer and autumn, with the incidence gradually increasing
in April and peaking in July, at which point it gradually begins
to decrease. Our study results are in parallel with this, as
chemical burns peaked in the spring and autumn. Culturally,
we attribute this to the spring cleaning made in preparation
for the spring season in the region and the autumn cleaning
done in the preparation for winter.

In the epidemiological study by Song et al.’?, the rate of
burns resulting from work accidents in the last 5 years was
33.4%; however, in the last 7 years, there had also been
an 11.6% decrease in burns resulting from work accidents.
In our study, the rate of chemical burns resulting from an
occupational accident was 21.73%. We attribute our low rate
to the scarcity of factories producing chemicals since we are
an underdeveloped country.

According to Zhang et al.’®, chemical burns that develop
as a result of work accidents usually occur when carrying
chemicals by hand or because the worker did not wear
the necessary protective clothing. Similarly, in our study,
injuries were mostly seen in the upper extremities since
adequate protective equipment was not used while cleaning
or renovating the house.

The most common cause of chemical burns in our study was
exposure to chemicals used in household cleaning. Houses
with large families are often unhealthy/unsafe. Therefore,
the consumption of cleaning materials, such as NaCIlO
and NaOH, which are easily available in local markets and
supermarkets, is high. The traditional use of such chemicals
can easily lead to serious consequences. Our results are
consistent with the studies of Saragoglu et al'.
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The gold standard treatment in chemical burn injuries is
to remove the substance that caused the chemical burn
and to wash the wound with copious amounts of water®. In
this regard, public awareness should be raised in order to
prevent complications of possible chemical burn injuries.

Conclusion

In our region, chemical burns mostly occur accidentally at
home. Healthcare professionals should be knowledgeable
about the types and treatments of accidental chemical burns
in homes.
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