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Abstract
Burns, regardless of aetiology, are a common cause of injuries at pediatric ages, and these account for a 

large proportion of total burns. The frequency of chemical burns in children is relatively low in comparison 
with the overall amount of burns occurring at that age.

The present study follows the evolution of the total number of patients who met the criteria for a burn 
diagnosis, hospitalized over the course of 7 years, between 2012 and 2018, at "Grigore Alexandrescu" 
Emergency Clinical Hospital, as well as the evolution of patients with chemical burns from the same time 
period, as it is of ut-most importance to establish the evolutionary trend of the number of hospital visits and 
admissions, taking into consideration the well documented and established economic and psychological 
impact which a burn has on an individual. The results of the study reveal that the number of patients with 
chemical burns is increasing, however the necessity for their hospitalization is decreasing.
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INTRODUCTION

Burns, regardless of aetiology, are a common cause 
of accidents in pediatric ages. It is established that 40-
50% of all burns consist of children’s burns.

Burns can be classified by aetiological agent: ther-
mic burns (flame, hot liquids, explosion, hot solids), 
chemical burns, electrical burns, irradiation (1,2).

In the case of chemical burns, the aetiological 
agent consists of a chemical substance, which has the 
capacity of causing coagulative necrosis of tissue pro-
teins, the local lesions being similar to those caused by 
a thermal burn (3,4).

Chemical burns have a low incidence in our coun-
try, which is why we sometimes have the tendency to 
neglect this pathology, since we do not habitually en-
counter it in daily practice.

Approximately 25,000 products are involved in the 
emergence of chemical burns, which are predomi-
nantly found in the daily activity within sectors such as 

agriculture, industrial activity, the army, as well as in 
domestic use (in particular cleaning products) (5).

The number of chemical burns compared to the 
rest of the burns of different aetiology, is relatively 
low, accounting for approximately 10% of all burns, ac-
cording to a study conducted in England between 
2003 and 2011, but the mortality rate of these acci-
dents is significantly high, accounting for approximate-
ly 30% of the total of patients who were declared de-
ceased due to sustained burns (1,2).

Chemical substances, acting as aetiological agents, 
which are involved in the production of chemical 
burns, present a high degree of variability, the most 
common being those in the class of acids and bases. 
The production mechanism of burns is particularly 
complex, being different from one substance to anoth-
er:

 − acids (hydrochloric acid, sulphuric acid, nitric 
acid, phosphoric acid etc.) cause exothermic re-
actions, producing coagulated necrosis, while 
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the proteins are being decomposed to amino 
acids. In addition to this, the mechanism of ac-
tion of acids consists of desiccation, as well as 
calcium chelation. 

 − the bases (sodium hydroxide, potassium hydro-
xide, etc.) produce a protein hydrolysis reaction 
in the tissues with which they come into con-
tact (3,4).

Based on the mechanism of action, the chemical 
substances which can produce lesions are:

 − reducing substances – act by reducing peptide 
bonds, exotherm reaction

 − oxidizing substances – act by adding an atom of 
oxygen, sulfur or halogen to the structure of 
proteins, which alters their functionality (sodi-
um hypochlorite, potassium permanganate, pe-
roxides, chromic acid)

 − corrosive substances – corrode the skin and 
produce massive protein distortions (phenols, 
sodium hydroxide, potassium, ammonium and 
calcium)

 − plasmatic toxic substances – form esters with 
proteins or inhibit inorganic ions, which are ne-
cessary for normal cellular function (formic, 
acetic, oxalic, hydrofluoric acid)

 − desiccants – hygroscopic agents, which extract 
water from tissues, in the context of exothermic 
reactions (concentrated sulphuric acid)

 − blistering substances – act by alkylating the 
DNA; produce vesicles, as a result of the release 
of proteases from the lysosomes of altered ba-
sal cells (1-3).

In the particular case of chemical burns, the skin 
lesion appears as a result of the action of heat released 
locally, the rapid dehydration of tissues with which the 
chemical comes into contact, the necrotic action of 
the chemical, the action of saponification, pertaining 
to fatty substances (1-4).

In order to increase the complexity of a chemical 
burn, in addition to local lesions, there are also phe-
nomena of systemic intoxication (kidney, liver, pulmo-
nary lesions), especially in the case of burns produced 
by acids – acetic acid, carbonic acid, oxalic acid, the 
chemical being absorbed into the systemic circulation 
at the level of the skin lesion.

The therapeutic process is continuous and lasts 
throughout the evolution of the burn, from the mo-
ment of the occurrence of the triggering event, until 
the moment of complete healing of the burn. The 
speed and accuracy of the treatment have the poten-
tial to make major differences in the subsequent evo-
lution of the patient. The medical care of the burn vic-
tim begins at the scene of the accident, and is 
continued in the hospital, the treatment having both a 

local, skin component, as well as a general, systemic 
component (3,4,6,7).

Studies conducted on adult patients, in whom 
chemical burns occur during technological processes 
involving chemicals having an increased concentra-
tion, affecting a large body surface, suggest that in 
most cases, first intention surgical treatment - exci-
sion-grafting is needed. In the case of children, the 
majority of these accidents occur in the domestic envi-
ronment, where the concentration of the aetiological 
agent is usually much lower, the affected body surface 
and the depth of the injuries produced are limited, so 
it must be determined whether the patient can be 
treated in an outpatient regime or not, and in the case 
of hospitalization, therapeutic management of the 
case should be decided upon, both locally, as well as 
on a systemic level (3,4,6).

To date, a unique therapeutic protocol or an ideal 
local and systemic treatment for chemical burns has 
yet to be developed, as these depend on a high num-
ber of variables (water-electrolyte imbalances, renal, 
hepatic, cardiac damage), which can sometimes 
change over the course of the healing process, taking 
into account the fact that the human body is constant-
ly adapting to environmental factors.

OBJECTIVES OF THE STUDY

It is well-known that the incidence of chemical burns 
in children is relatively low compared to the total num-
ber of burns which occur at this age. The present study 
follows the evolution of the total number of patients 
who met the criteria for a burn diagnosis, their hospital 
visits and subsequent hospitalisation over the span of 7 
years, between 2012 and 2018, at “Grigore Alexandres-
cu” Emergency Clinical Hospital, as well as the evolution 
of patients with chemical burns, as it is of utmost impor-
tance to establish the evolutionary trend of the number 
of hospital visits and hospitalisations, in view of the doc-
umented economic and psychological impact which a 
burn has on a person.

MATERIAL AND METHODS

A retrospective study was carried out, comparing 
the total number of burn patients who arrived at the 
emergency room (ER) of “Grigore Alexandrescu” Emer-
gency Clinical Hospital and were subsequently hospi-
talised during this period, with the total number of 
patients with chemical burns who arrived and were 
hospitalised in this clinic.

RESULTS

Thus, between 01.01.2012 and 31.12.2018, within 
the Plastic Surgery and Burns Clinic of “Grigore Alexan-
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drescu” Emergency Clinical Hospital, a total number of 
6915 patients with burn injuries arrived, of which 106 
patients suffered burns produced by a chemical agent, 
amounting to 1.5% of the total number of hospital vis-
its – Figure 1.

Figure 1. Distribution of cases arrived in the EAU (emergency 
accident unit) for chemical burns versus total number of 
hospital visits for burns, accumulated over the period 2012-
2018

As well as this, the total number of hospitalisations 
during the same period was monitored, with 3,101 pa-
tients with burns admitted to the the Plastic Surgery 
and Burns Clinic being recorded, of which 14 patients 
are hospitalised with the diagnosis of chemical burn, 
these patients amounting to approximately 0.5% of 
the total number of patients who required hospitalisa-
tion – Figure 2.

Figure 2. Distribution of hospitalisations for chemical 
burns versus total number of hospital visits due to burns, 
accumulated over the period 2012-2018

The analysis of the total number of patients with 
burns who arrived at the emergency room of the 
“Grigore Alexandrescu” Hospital over the course of 
the 7 years, when the study was conducted, indicates 
that in the first 2 years, the number of patients was 
1,052, and 1,021 patients respectively, while in the 
next 3 years the number decreased slightly - 922, 962 
and 932 patients, respectively, which was followed by 
a novel increase in the number of patients in the last 
two years of the study – 1,019 and 1,007 patients. As 
far as patients with chemical burns registered in the 
emergency room are concerned, there is a steady in-
crease in their number, with a double amount of pa-

tients recorded in 2018 compared to 2012.

Table 1. Number of patients with burns in period 2012-218

Year
EAU arrivals 

chemical 
burns

Chemical 
burns hos-

pitalisations

Total burn 
arrivals to 

EAU

Total burn 
hospitalisa-

tions
2012 10 3 1,052 465
2013 9 4 1,021 471
2014 12 2 922 422
2015 17 2 962 419
2016 19 0 932 431
2017 20 1 1,019 452
2018 22 2 1,007 441
Total 109 14 6,915 3,101

The figure 3 shows the percentage of patients who 
have suffered chemical burns in the total number of 
patients who met the criteris for a burn diagnosis, 
upon arrival, with great accuracy. Thus, in 2012 the 
percentage of patients with chemical burns was 0.95% 
of all patients, in 2013 it was 0.88%, this percentage 
increasing to 2.18% in 2018.

Figure 3. Annual distribution of cases arrived in the EAU for 
chemical burns versus the total number of arrivals for burns, 
during the period 2012-2018

Patients with chemical burns represent a small pro-
portion of burn patients hospitalised in the Plastic Sur-
gery and Burns ward of “Grigore Alexandrescu” Emer-
gency Clinical Hospital. Over the course of the time 
period analysed within the study, namely 7 years, 14 
children were hospitalised, most of whom were hospi-
talised during the first part of the study: 2012 – 3 chil-
dren, 2013 – 4 children, after which there was a de-
creasing trend in the number of hospitalised children 
with chemical burns: 2017 – 1 child, 2018 – 2 children, 
although the number of arrivals in the hospital’s emer-
gency room increased, in comparison with the onset 
of the study – Figure 4.
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Figure 4. Annual evolution of patients with chemical burns, 
EAU visits, as well as those hospitalised

An analysis into the number of children arriving at 
the emergency room of “Grigore Alexandrescu” Clini-
cal Emergency Hospital for Children between 2012 
and 2018, as well as the number of patients hospital-
ised during the same period, reveals that the total 
number of arrivals of children with chemical burns has 
increased, in contrast to the number of those requir-
ing hospitalization, which has decreased – Figure 5.

Figure 5. Evolution of hospitalised patients compared with 
EAU arrivals, based on the year of study

Multiple factors, such as the age of the patient, the 
location of the burn lesion, the concentration of the 
chemical substance which caused the lesion, the per-
centage of the affected body surface area, as well as 
the depth of the burn, are involved in the decision to 
hospitalise patients with chemical burns.

The body surface area affected by chemical burns 
presents a high degree of variation. 83 of the patients 
who arrived in the emergency room of “Grigore Alex-
andrescu” Clinical Emergency Hospital for Children, 
i.e. 78%, have a percentage of the affected body sur-
face area of less than 5%, while the remaining 23 pa-
tients, 22%, have burn injuries on an area of more
than 5%. The data in the study initially amounted to an 
average value of the affected body area index of 3,1,
while dropping to the average value of the affected
body area index of 2.6 in the last year of study, which
can be translated into figures as follows: in 2012-2013
there were 3, respectively 4 patients with burns affect-
ing a body area of more than 5% of the total of 10 and

9 patients respectively, while in 2018, there were 5 pa-
tients with a larger body area affected, out of a total of 
22 patients.

The depth of the burns is an important factor to 
consider over the course of the study period, and it 
should be brought to attention that in 2012 there were 
5 patients with IIA-IIB and IIB-III degree burns out of a 
total of 10 patients who arrived in the hospital emer-
gency room, i.e. 50%, and in 2018, there were 9 pa-
tients out of the total of 22 patients in the emergency 
room, i.e. 40%. It is therefore visible that there is a de-
crease in the depth of the chemical burns present in 
most patients with chemical burns who were exam-
ined.

We analysed the environment in which the chemi-
cal burn occurred as well: in the family, domestic, en-
vironment, in which the child is familiar and in theory, 
much better supervised by the parents, or outside the 
household, in the playgrounds, where the supervision 
of minors, especially those of older age is deficient – 
Figure 6.

It is found that the vast majority of burns, approxi-
mately 70%, occur at home, while the child is under 
the direct supervision of the parents.

Figure 6. Annual distribution of patients with chemical burns 
who arrived in the EAU, according to the environment where 
the burn occurred

In the first years of the study, the percentage of pa-
tients requiring hospitalisation represented 30-45% of 
all patients who arrived in the emergency room, while 
by the end of the study period their percentage de-
creased, with hospitalisations accounting for only 
10%.

The figure 7 shows the annual trend regarding the 
number of hospitalisations of patients with chemical 
burns, which is slightly decreasing, albeit at a statisti-
cally insignificant rate.

DISCUSSION

Unfortunately, the percentage of children with 
burns accounts for a large proportion of the total num-



Romanian JouRnal of medical PRactice – Vol. XV, no. 2 (71), 2020

208

ber of patients with burns worldwide. For example, 
studies conducted in southeast China during the years 
2011-2015 indicate that the percentage of children 
who suffered burns amounts to approximately 39% of 
the total number of patients with burns treated in this 
region, although that very same percentage showed a 
gradual decrease over the course of the study (8). In 
Romania, at “Grigore Alexandrescu” Emergency Clini-
cal Hospital, the total number of children with burns 
who arrived at the emergency room, in the initial 
phase of the study, was 1,052 patients, in 2012, while 
over the course of the following years, the number fol-
lowed a downward trend, reaching the total of 1,007 
children with burns, in 2018. 

The majority of chemical burns occur in adults, in 
the industrial environment, being produced by 
high-concentration chemicals, which cause serious in-
juries. The vast majority of chemical burns in children 
occurr within the family environment, involving 
low-concentration chemicals, which accounts for the 
fact that the burns affecting children generally have a 
lower depth, in comparison with the burns produced 
by high-concentration chemicals.

As a result of prevention programmes implement-
ed on a national level in recent years, the reduced ac-
cess of minors to chemical substances, determines a 
decreased number of chemical burns produced in chil-
dren, in comparison with burns of a distinct aetiology. 
The study conducted in the Sichuan Province of China 
shows that in a sample amounting to 1,387 children 
admitted with burn injuries, only 4 patients suffered 
chemical burns, which translates to a percentage of 
0.28 of all children hospitalised with burns, over 7 
years, 2003-2009 (9). In our study, the total number of 
children hospitalised with burns was 3,101 patients, 
with 14 cases of chemical burns, with a percentual val-
ue of 0.45% ot the total sample. The number of chem-
ical burns encountered in children is very low, both in 
our country, as well as worldwide. According to the 
study conducted in Iran by Alagehbandan R., the per-
centage of chemical burns in children is 0.5%, this type 

of injury being rare amongst all centers which treat 
burns (10).

During the timeframe that the study was conducted 
in, the number of patients with chemical burns who ar-
rived at “Grigore Alexandrescu” Emergency Admission 
Unit of the Emergency Clinical Hospital  increased. In 
2012, there were 10 patients, while in 2018, there were 
22 patients. The fact that the number of children with 
chemical burns has increased, even if they did not re-
quire hospitalization, raises concern and draws atten-
tion to the prevention measures applied at a national 
level. The percentage of chemical burns occuring in the 
household, while children are supervised by their fami-
ly, is generally around 70%. The same increased per-
centage of burns in the family environment is observed 
in other studies, conducted in countries such as Iran, or 
China (9,11). At a young age, it is the role of parents to 
protect their offsprings from harmful chemicals, while 
at school there is clear need for educational pro-
grammes, which teach children to avoid these substanc-
es at all costs, and they should also be presented with 
the harmful effects which certain aetiological agents 
produce. On an industry level, international regulations 
regarding the concentration of chemical substances 
which are in extensive use, by the general population, 
as well as the safety measures applied to these prod-
ucts – for example the cap must not be easily unfas-
tened – must be respected. Governments must be ac-
tively involved in monitoring compliance with these 
prevention measures regarding chemical burns (11).

The information regarding the percentage of body 
surface area affected describes a downward curve of 
this variable, starting from a maximum value of 4.44% 
during the first years of the study, and reaching an av-
erage value of about 2.41%, at the end of the study 
period, in 2018. However, compared to other studies 
analysing the same variables, where the average value 
of the affected area is of approximately 1% (6), in our 
country, the area affected by the burn is much larger, 
therefore indicating a need to rethink national pro-
grammes regarding burns.

An additional variable analysed, namely the depth 
of the burn, shows that here too, the burns display a 
downward trajectory. The year 2018 brings us a lower 
percentage of patients who suffered deep burns – 
40%, compared to the initial percentage of patients in 
2012, 50%. The information provided by the medical 
documents reveals the fact that patients with chemi-
cal burns examined over the period between 2012 and 
2018 increased in number each year, while the num-
ber of those requiring hospitalisation decreased – 14 
patients over 7 years, which is gratifying, taking into 
consideration the fact that chemical burns have a high 
mortality compared to other types of burns, due to 
the possibility of systemic intoxication (7).

Figure 7. Distribution of patients with chemical burns who 
are hospitalised in comparison with the visits to the EAU, based 
on the year within the study
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CONCLUSIONS

The vast majority of pediatric burns can be pre-
vented and require society as a whole to have com-
mon ground, and to take measures, in order to avoid 
these public health problems. Prevention measures in 
the case of burns must be supported by improving liv-

ing conditions, providing protective equipment and 
gear against hot water and electricity, as well as the 
adequate regulation of chemical products.

Chemical burns account for a small percentage of 
the total number of burns, but they do require special 
attention and adequate management, due to the im-
portant economic and emotional impact they yield.
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