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KEY POINTS

Fire in the operating room is a life-threatening emergency that demands quick and efficient
intervention.

Because the circumstances surrounding fires are generally well-understood, virtually every oper-
ating room fire is preventable.

Before every operating room case, thorough preprocedure “time outs” should address each team
members’ awareness of specific fire risks and agreement regarding fire concerns and emergency
actions.

Fire prevention largely centers on recognition by all surgical team members of the 3 constituent
parts of the fire triad necessary for fire formation.

Regular fire drills should guide in developing policies and procedures to prevent surgical fires; deliv-
ering optimal patient care in emergent situations requires surgical team training, practicing emer-
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gency roles and specific actions.

INTRODUCTION

Fires in the operating room are unanticipated,
devastating events that can lead to significant
morbidity, even mortality, for the patient and
medical personnel. The actual incidence of fires
is difficult to quantify. Currently, in the United
States there is no federal requirement for reporting
a surgical fire and no centralized archive exists
that classifies the total number of fires.' Esti-
mates state as few as 100 and as many as 650
operating room fires occur annually in the United
States.®>® Results from studies at the ECRI Insti-
tute and the US Food and Drug Administration
estimate that operating room fires cause approxi-
mately 20 serious patient injuries to occur annu-
ally, with 1 to 2 deaths per year.>":8

Despite scrupulous attention to patient safety,
the incidence of operating room fires does not
seem to be decreasing.” In 2008, the Joint Com-
mission on Accreditation of Healthcare Organiza-
tions (JCAHO) made reducing the incidence of
surgical fires a targeted initiative. Noting the unique
environment of the operating room and the
extreme morbidity often caused by surgical fires,
JCAHO declared the need for “response and pre-
vention strategies to be specific to the setting.”®

As oral and maxillofacial surgeons, the topic of
fire safety demands attention and preparedness.
Approximately 78% of all fires occur during facial,
neck, and tonsil surgery.® In addition, understand-
ing fire safety and prevention measures, as well as
protocol and management of an actual fire, are
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necessary for all operating room staff.” The most
prevailing matter with surgical fires is that they
are nearly always preventable.> All members of
the surgical team must understand the root cause
and the constituent parts in the outbreak of a fire to
prevent the catastrophe. With proper fire safety
and prevention training for all operating room
personnel and with the use of proper surgical tech-
nique, fires simply should not occur.”

CAUSES OF FIRE

Fires can occur in any setting, provided these 3 el-
ements are in close proximity under the right con-
ditions: (1) heat or an ignition source, (2) fuel, and
(3) an oxidizer.'®"" Patients are at greatest risk of
fire injury when all 3 elements of the fire triad are
in close vicinity.'>'® Unfortunately, the oxygen-
rich atmosphere, flammable materials, and ignition
sources are abundant in the operating room and
routinely a part of the sterile field.®'? Specific to
oral and maxillofacial surgery, objects with poten-
tial for ignition are often in close proximity to mul-
tiple fuel sources in a confined environment with
high levels of circulating oxidizing agents.® The
fire triad is interdependent; thus, eliminating any
1 element removes the potential of a fire outbreak
altogether.” Fire safety is everyone’s responsibility
and each component can be controlled to a
certain degree by either the surgeon, the anes-
thesia provider, and/or nursing team members.'?

IGNITION SOURCES

The most common ignition source cited in operating
room fires is the electrosurgical unit, which is used
in approximately 85% of surgeries; supplemental
oxygen was also present in most cases.>'* Lasers
are another common ignition source, and even the
extreme heat generated by the high-intensity (fiber-
optic) light cords can serve as an ignition source.'®
The electric surgical unit produces heat by concen-
trating electrical current at the tip of the electrode,
which canreach several hundred degrees. If this oc-
curs in an oxygen-rich environment or if a fuel
source is present, a fire may result.”-® Orofacial sur-
gery creates just such an environment, and if these
instruments are used, they may potentially ignite
endotracheal tubes, possibly starting a fire in the
airway itself.> Other standard operating room
equipment, such as light cables and boxes, drills,
saws, burs, argon beam coagulators, and defibrilla-
tors may all serve as potential ignition sources.®

FUEL SOURCES

The modern-day operating room is full of available
fuel sources (Box 1). The most obvious are linens,

prepping agents, dressings, and even personal
protective equipment, which can easily burn.”
Only the water-based preparation solutions, such
as betadine, contain no alcohol and can be
considered nonflammable.® However, most of
the current preparation solutions contain some
alcohol, and flammability is directly related to their
alcohol concentration.>” Surgeons should allow
alcohol-based skin preparation solutions sufficient
time to dry before draping the patient.” Although 2
to 3 minutes is recommended often, a total of 5 mi-
nutes should be allowed to pass to permit the
alcohol content to evaporate.® In addition, oint-
ments, tinctures, and degreasers such as mastisol
or benzoin can serve as another potentially
combustible fuel source because they are made
of high concentrations of alcohol.®

The patient’s body itself can provide numerous
fuel sources. Gastrointestinal gases (methane,
hydrogen), desiccated tissue, and hair are a few el-
ements that can support fire. In the past, combus-
tible anesthetic gases were used widely and thus
often functioned as a fuel supply.”

Surgical equipment burns readily, including
tourniquet cuffs, tubing, wound drains, drapes,
and packing materials. Even drapes that are
labeled as ‘nonflammable’ can be a fuel source
in an environment that promotes fire.®> One study
that evaluated surgical drapes found the higher
the oxygen concentration in the room, the faster
the nonflammable drapes would ignite and burn.
Interestingly, if the oxygen level was high enough,
flammable and nonflammable drapes had nearly
identical combustion times.'®

Despite the obvious devastation of a surgical fire
burn, another factor in injury is the toxic chemicals
produced by the combustion of materials.” Poten-
tially hazardous fumes such as carbon monoxide,
ammonia, and cyanide may result from the ignition
of medical equipment. These toxic byproducts
pose an additional harm to patients and staff.

OXIDIZER

Oxidizers are substances that lower the tempera-
ture at which a fuel will ignite, thus increasing the
chance of a fire.'° The primary oxidizer in the oper-
ating room is oxygen itself.® Nitrous oxide should
not be disregarded as an oxidizer agent. When
heated, nitrous oxide decomposes into its constit-
uent elements, thereby increasing the ambient ox-
ygen.”'% Nitrous oxide can also support
combustion by exothermal dissociation, thereby
releasing heat and oxygen. In fact, fires involving
oxygen and/or nitrous oxide mixtures can be as
severe as those involving 100% oxygen. In the
operating room, the ignition source is generally
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