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Abstract

Background: Electronic cigarette (e-cigarette) sales have grown rapidly in recent years, coinciding with a public
perception that they are a safer alternative to traditional cigarettes. However, there have been numerous media
reports of fires associated with e-cigarette spontaneous combustion.

Case Presentation: Three severe burns caused by spontaneous combustion of e-cigarettes within a 6-month
period were treated at the Santa Clara Valley Medical Center Burn Unit. Patients sustained partial and full-thickness
burns. Two required hospitalization and surgical treatment.

Conclusions: E-cigarettes are dangerous devices and have the potential to cause significant burns. Consumers and
the general public should be made aware of these life-threatening devices.
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Background
Electronic cigarettes (e-cigarettes) have become increas-
ingly popular in the world and the USA as an alternative
to traditional cigarettes. The public at large sees these
products as a safer means of nicotine consumption and
as a tool to aid smoking cessation [1]. Use of e-cigarettes
has increased by over 200 % in the past 3 years in adults
and increased ninefold in adolescents [2–4]. There are
currently no scientific data that demonstrate that elec-
tronic cigarettes are any safer than traditional cigarettes.
While public perceptions on safety primarily relate to
historical health problems with tobacco products such
as lung cancer and chronic pulmonary disease, there are
no reports regarding how the public actually perceives
the safety of the e-cigarette devices. However, there have
been documented events in the media of spontaneous
combustion events involving the electronic cigarette
device [5–7]. Further, there have been case reports in
both the USA and UK of e-cigarettes causing thermal,
blast, and alkali burns from spontaneous combustion
[8–10]. Most of these burns were sustained to the thigh

as e-cigarettes combusted in a pant pocket, although
two patients sustained facial trauma and burns while
smoking. The maximum size of these reported burns
was 4 % total body surface area (TBSA).
Our institution has encountered the immediate health

effects of such combustion events. Two of three instances
resulted in full-thickness burns requiring inpatient admis-
sion and surgery for excision and skin grafting. Herein, we
report the details of these cases and raise awareness for
the danger of electronic cigarette use.
We performed a retrospective chart review of all pa-

tients admitted to the Santa Clara Valley Medical Center
Burn Center from July 2015 to April 2016. Patients who
were treated for e-cigarette-related burns were identified.
Their cases were reviewed to determine surgical treat-
ments, extent of burns, depth of burns, length of stay,
complications, and outcomes. Institutional Review Board
approval and patient consent were obtained.

Case presentation
Three cases were identified. The average burn TBSA
was 8 %, ranging from 2 to 15 %. All patients had a mix-
ture of partial- and full-thickness burns. The average
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length of stay was 9 days ranging from 1 to 16 days.
Two patients required inpatient admission and surgery.
All the patients were male and habitual e-cigarette users.
The average age at time of injury was 29 years old.

Case 1
A 34-year-old male with a history of ulcerative colitis and
opioid dependence had placed an electronic cigarette in
his right pant pocket which spontaneously combusted
while shopping in public. His pants caught fire and were
immediately removed to extinguish flames. He was
brought to the emergency department by an ambulance.
Examination revealed a 15 % TBSA circumferential deep

partial-thickness and full-thickness burn of the right leg
(Fig. 1). An epidural was placed for pain control, and on
post-burn day 2, the patient was taken to the operating
room for tangential excision with skin allograft placement
to a 2000 cm2 surface area. The allografted areas were
dressed with N-Terface (MEDLINE Industries, Inc., IL,
USA) and ACTICOAT (Smith & Nephew, London, UK),
and the debrided superficial partial-thickness burns were
dressed with Mepilex Ag (Molnlycke, Gothenburg,
Sweden). On post-burn day 6, the allograft was removed,
revealing healthy subcutaneous tissue ready for skin auto-
grafting. Two thousand four hundred square centimeters
of meshed split-thickness skin grafts were used to cover

the wounds. The autografts showed an excellent take on
post-burn day 9, and the patient was discharged home on
post-burn day 16 (Figs. 2 and 3).

Case 2
A 19-year-old otherwise healthy male had an electronic
cigarette in his left pant pocket when it combusted and
lit his pants on fire. He immediately removed his pants
and rolled on the ground, which extinguished the flames.
He was brought to the emergency department by an
ambulance.
Examination revealed a 7 % TBSA non-circumferential

mixed partial- and full-thickness burn to the lateral
thigh and calf (Fig. 4). On post-burn day 3, he was taken
to the operating room for tangential excision and imme-
diate split-thickness skin autografting of 800 cm2. The
patient was discharged on post-burn day 9 with 100 %
graft take and healing wounds (Fig. 5).

Case 3
A 35-year-old otherwise healthy male sustained a 2 %
TBSA burn to his right lateral thigh when an e-cigarette
device in the right back pocket of his pants spontan-
eously combusted, burning a hole through his pants
(Fig. 6). Upon arrival to the emergency department, he
was found to have partial- and full-thickness burns to

Fig. 1 Case 1, the right leg on admission

Fig. 2 Case 1, postoperative lateral view of the right leg

Fig. 3 Case 1, postoperative medial view of the right leg

Fig. 4 Case 2, preoperative lateral view of the left leg
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his right thigh (Fig. 7). The patient was treated in the
outpatient setting with topical wound care. The pa-
tient elected for non-operative treatment and healed
in 5 weeks.

Conclusions
Electronic cigarettes have been associated with at least
25 media reports of fires since 2009. This is likely an
underestimation of the problem, as our institution
encountered three e-cigarette burn victims in the span
of 6 months. Furthermore, we illustrate two patients
with 7 and 15 % TBSA burns, larger than the previously
reported e-cigarette burns [8–10]. Eighty percent of
these reported fires were associated with charging e-

cigarettes in built-in USB ports in cars [11]. However,
the voltage and current delivered to USB ports vary
greatly, leading to “overcharging", excess thermal energy,
and subsequent explosions.
All the patients in this report experienced e-cigarette

combustion while carrying the e-cigarette device with a
battery in a pocket. The cause of this type of explosion
is a suspected failure of the lithium-ion battery interface.
E-cigarettes contain a cylindrical battery enclosed in a
thin metal cylinder with structural weakness at the ends
(Fig. 8). When the electrolyte within the battery over-
heats, the cylinder is unable to withstand the internal
pressure that builds up and ruptures the battery, causing

Fig. 5 Case 2, postoperative lateral view of the left leg

Fig. 6 Case 3, medial right thigh above the knee

Fig. 7 Case 3, anterior right thigh

Fig. 8 Common electronic cigarette device containing a
lithium-ion battery
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an explosion. The thermal energy from the explosion is
clearly able to cause full-thickness burns leading to per-
manent disfigurement with risk for loss of limbs and life.
In some cases, inpatient treatment and multiple surger-
ies are needed for effective treatment. Not only that this
severely limits the lives of those affected but there is also
a greater societal cost to the health system in managing
these injuries.
In addition to the multiple ways that e-cigarettes cause

fires, they also present a broader public health risk. A
longitudinal cohort study found that e-cigarette users
aged 16–26 were over eight times more likely to pro-
gress to traditional cigarettes compared to non-users
[12]. E-cigarettes act as a “nicotine starter,” slowly
addicting users with fewer adverse side effects than trad-
itional cigarettes. Eventually, as e-cigarette users become
tolerant, they seek out the higher nicotine doses found
in traditional cigarettes. Thus, the idea that e-cigarettes
are a safer way to smoke is now becoming defunct.
Electronic cigarette devices spontaneously combust,

have the ability to cause full-thickness burns, and act as
a gateway to traditional cigarette use. While the public
views these devices as benign and believes they offer a
safer means to consume tobacco, these devices are dan-
gerous and pose a serious public health risk.
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