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ABSTRACT

Hot asphalt burns are a health threat due to the risk of death and adhesion to tissues.

A 40-year-old man suffered first and second-degree burns by hot asphalt on 20% of the body
surface area. The asphalt adhered to the skin was removed on the 4th day of the ICU stay with
liquid petroleum jelly, and the burns were treated with healing gel.

Burns caused by hot asphalt are serious and represent 1.4% of hospitalized cases. They affect
young people in the skin and airways by inhaling the vapors.

Removing asphalt from the skin is a major therapeutic challenge.
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RESUMO

As queimaduras por asfalto quente representam uma ameaga para a saiide devido ao risco de morte e adesdo
aos tecidos.

Paciente do sexo masculino, 40 anos, vitima de queimadura de 1° ¢ 2° graus por asfalto quente em 20%
da superficie corporal. O asfalto aderido na pele foi removido no 4° dia de UTI com vaselina liquida, e as
queimaduras, tratadas com cicatrizante tépico.

As queimaduras por asfalto quente sdo graves e representam 1,4% dos casos hospitalizados. Acometem jovens
nas regides da pele e vias aéreas por inalagio dos vapores.

Remover o asfalto da pele caracteriza-se em grande desafio terapéutico.
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INTRODUCTION

Burns result from the direct or indirect action of che-
mical or physical agents capable of producing large amounts of
heat and causing damage to body tissues,' which characterizes
them as one of the most serious traumas among the types of
accidents.>*

Many victims are affected by burns worldwide,* repre-
senting a serious public health problem,™* with high rates of
morbidity resulting from physical and psychological sequelae,'~

1-3,5-7

and mortality, including in Brazil.* The causes of death are

mainly due to infections and systemic repercussions in extensive
cases.!#10
Burns caused by hot asphalt are rare, accounting for
about 1.8% of hospitalized cases.”!" However, they represent a
threat to the health of road pavers and roofers.” This is becau-
se this product is composed of hundreds of harmful chemical
substances, and its handling in construction occurs at high tem-
peratures (approximately 140 °C to 250 °C), producing hot and
toxic vapors and fumes and a viscous liquid that adheres to the
Skin'6,1(),12,13
Occupational injuries and accidents at the workplace
involving hot asphalt are peculiar because they comprise gas
inhalation poisoning and severe mucosal and skin burn® with

6101213 with the risk of infection

10-12

adhesion of the asphalt mass,
and total or partial tissue destruction.

The initial measures in the care of individuals burned by
hot asphalt should be immediate, at the accident site, with the
cooling of the asphalt followed by its removal with appropriate
substances to avoid worsening the burn damage and its compli-
cations.”'*

This study aims to briefly review the literature on the
topic and illustrate its importance with a case report and subse-

quent discussion.

CASE REPORT

A 40-year-old man was a victim of burns on the face,
neck, and hands after an asphalt mixture pipe explosion during
a work activity in road construction. His co-workers quickly
assisted him with a continuous jet of water to cool the asphalt
mixture. The patient was admitted to the emergency room cons-
cious, hypothermic, with low oxygen saturation (85%) on room
air, and hemodynamically stable. He presented burns to the air-
ways caused by inhaling the hot gases released in the explosion.
He also had burns on the skin, with superficial (first degree) and
partial (second degree) thickness in 17% of the body surface (8%
in the head, 1% in the cervical region, 5% in the anterior trunk,
and 3% in the hands), with bitumen adhered to most of these
areas (Figure 1).

The patient evolved with the need for orotracheal in-
tubation, sedation, analgesia, mechanical ventilation, parenteral
hydration, according to the Parkland formula, and was referred
to the intensive care unit (ICU). He presented a significant im-
provement in respiratory condition with progression of ventila-

FIGURE 1: Mechanically ventilated patient presenting adhered bitumen
plaque across the face and skin detachment in the cervical and
thoracic region

tory parameters within four days of ICU stay. However, due to
the presence of adhered bitumen, mainly on the face, sedation
and analgesia interruption was suspended. As this is an unusual
situation, a team doctor researched the best treatment and then,
together with the nursing staff, used liquid petroleum jelly to re-
move the bitumen from almost 90% of the compromised surface
for approximately three hours (Figure 2). The burns were then
treated with a healing ointment.

Due to the delay in extubation, the patient developed
ventilator-associated pneumonia (VAP), septicemia, and acute
renal failure (ARF). A sepsis protocol with broad-spectrum an-
tibiotics, volume expansion, metabolic acidosis correction, and
vasoactive drugs was instituted, in addition to conservative treat-
ment with diuretics for ARE On the 37th day of admission, the
patient was discharged from the ICU in good general condition
and excellent skin healing (Figure 3).

DISCUSSION

Burns are major health threats, with approximately one
million cases a year in Brazil and six million victims annually
worldwide, according to a 2015 estimate.** Mortality from bur-
ns occurs in a more significant proportion in developing com-
pared with developed countries.” Among the relevant causes of
burns, the civil construction environment stands out, as they re-
sult in highly complex cases."

Occupational injuries and accidents at the workplace in
civil construction represent about 10% to 15% of all work-rela-
ted accidents in Brazil, with approximately 25% of severe cases,
and they are relevant causes of morbidity and mortality."'* The
professionals most affected in fatal cases are bricklayers ( 28%)
and construction workers (14%), who are probably subjected to
more stressful tasks due to the low level of professional qualifica-
tion."” The leading causes of these accidents are falls (37.3%) and
contact with machines and tools (16%).'® Events associated with
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FIGURE 2: Patient on the 4th
day of hospitalization with first
and second degree burns on
the face after removing the
bitumen with liquid vaseline

FIGURE 3: 37th day
of hospitalization:
patient showing
good recovery of
general condition
and post-

healing residual
hypochromia in the
central and lateral
region of the face

explosions or contact with heat sources, as in the present case,
are responsible for only 1% to 2% of occupational injuries in
civil construction. However, in general, they are serious cases.'®"”
The profile of accidents victims at the workplace in civil cons-
truction in Brazil has a significant predominance of men (almost

100%), generally affecting young people aged between 21 and

40 years, with a mean age of 29.6 years (61.4%).'¢

Accidents caused by hot asphalt have a much higher le-
thality (approximately 7%) than that found in other accidents at
the workplace (1% to 4%).”"* Among them, 91% occur due to
falls or spills, 4% because of hot asphalt pipes rupture (as the case
reported), and 2% for traffic accidents.!” The most frequently
affected areas are the upper limbs, followed by the head and/or
face (44%), and cornea (11%), showing an average affected body
surface of 13.1%.'"" The average length of hospital stay is directly
related to the extent of burned body surface, age, comorbidities,
inhalation injuries, and associated trauma.*"

It is important to emphasize that, despite bitumen, as-
phalt, and tar are different substances, the literature often mixes
them, and they present a difficult differentiation with similar
properties.'” They’re all nonpolar polycyclic aromatic hydrocar-
bons (PAH), with high volatility and high handling temperatu-
re.?’ Understanding this spectrum of information allows similar
approaches in emergency care situations,'” as in the clinical case
presented.

Also, occupational injuries involving hot asphalt are pe-
culiar because they comprise gas inhalation poisoning of asphalt
fumes and severe skin burns.® Intoxication occurs mainly due
to the presence of carbon monoxide, hydrogen sulfide, and ali-
phatic hydrocarbons present in the substance, which can cause
serious cardiovascular, respiratory, gastrointestinal, neurological,
and ocular consequences.®

Regarding burns, which were the most prominent aspect
in our report, hot asphalt presents very high temperatures at the
time of accidents (approximately 140 °C to 250 °C).*!? Inhaling
fumes and volatile gases at this temperature burns the mucous
membranes of the airways Also, in extensive burns, there is a
high pulmonary impairment and high risk of death,, in addition
to complications caused by the hemodynamic repercussions of
the fumes toxic effects® and the burn extension.'

Despite cooling quickly, the heat retained by the hot as-
phalt can promote burns with varying depths in contact with the
skin. It undergoes a solidification process with great adhesion to
the skin when cooled, making its removal challenging.”'*"* The-
refore, it 1s often impossible to properly visualize the dimension
of burns until entirely removing the substance.® Furthermore,
one of the most frequent complications of this type of burn is
infections resulting from loss of continuity of intact skin.'’

Another relevant consideration to burns from hot asphalt
is the long-term risk of developing subsequent neoplastic disea-
ses since the oxidative damage alters the genetic material of the
affected tissues.'*!” Thus, the burn, through direct contact with
these hydrocarbons, is a relevant carcinogen marker."**

This type of burn treatment requires a specialized and
early approach to lesions to minimize the risk of complications
and reduce morbidity and mortality." The most relevant initial
approach is the immediate cooling of the chemical through im-
mersion in water at the time of the accident, still at the site.®'
This procedure is recommended as essential to prevent the hot
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asphalt heat from causing tissue destruction in greater depth and
adjacent regions.®!

Sequentially, the patient must be taken to the hospital
emergency room with advanced life support for fluid resusci-
tation and airway management according to the extent and lo-
cation of the burn.” The clinical case addressed in this article
required this care because it presented a burn in 17% of body
surface and involvement of the face and airways. In the past,
bitumen removal was performed through mechanical debride-
ment, with undesirable results due to the healthy tissue remo-
val and an increase in tissue exposure.'” Currently, the chemi-
cal principle of “like dissolves like”! is applied, therefore, using
nonpolar solvents to remove through micelle formation effecti-
vely.”" Despite the few comparative studies in the literature, the
most indicated solvents are vaseline, vegetable oils, butter, and
61019 Other types of chemical solvents, such
as alcohol, acetone, kerosene, and gasoline, have been contrain-

antibiotic ointments.

dicated in these cases because they are ineffective, irritating, and
toxic.'? The surgical approaches have been necessary in about
42% of cases.®

The average time of emulsification to remove the subs-
tance adhered to the skin ranged from 20 minutes to a few
hours.*'"!"" Some authors report experiences of clinical cases in
which, one hour after the accident, they emulsified the asphalt
mixture with an appropriate solvent for 20 minutes. Then, they
could remove it without damaging the skin, followed by extu-
bation and treatment completion.'" Thus, it is essential to em-
phasize the long period during which our patient was exposed
to the substance until its removal, which probably contributed
to the infectious disease’s complications and consequently pro-
longed hospitalization. It reflects the challenge of health services
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