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The risk of a fi re on or within a surgical patient continues 
to be present in modern surgery. It is especially acute 
during surgery of the head, neck, and upper chest if 
open oxygen sources are used. Unfortunately, the sen-
sitivity of surgical, anesthesia, and operating room (OR) 
nursing staff members to this hazard waned after the 
cessation of the use of fl ammable anesthetic agents 
during the 1970s. During the last several years, the sur-
gical community has experienced the beginnings of a 
resurgence in the awareness of this continuing risk as 
well as an understanding of the need for a surgical team 
approach to the prevention of surgical fi res. Preventive 
measures have existed for decades, but they have be-
gun to diffuse across professional boundaries and to be 
put into wider practice only in recent years. Aiding in this 
diffusion have been initiatives by a variety of health care 
organizations and medical professional societies.

This chapter draws together pertinent information and 
recommendations regarding surgical fi res with respect to 
the head and neck surgeon. It discusses the relevant 
literature that addresses surgical fi res, their incidence, 
the various responsibilities of surgical team members for 
surgical fi re prevention in the perioperative setting, and 
the procedures for surgical fi re extinguishment. It signifi -
cantly updates the information and recommendations 
presented in the fi rst edition of Complications in Head 
and Neck Surgery.1 It is based on an updated review of 
the medical literature and relevant databases, on partici-
pation in the standards activities of professional societ-
ies, and on decades of experience from fi eld investiga-
tions and collaborations with surgeons, anesthesiologists, 
and OR nurses.

EFFECTS OF SURGICAL FIRE ON PATIENTS 
AND FAMILY

It is appropriate for this chapter to succinctly address 
up front the adverse effects of a surgical fi re on the 
patient. Surgical fi res of the head, neck, upper chest, 
and airway are frequently disfi guring or disabling and 
can seriously affect the quality of life of a patient.2 Every 
year in the United States, there are typically two or 
three publicized incidents on the television news or in 
the newspapers. Whether the patients survive or not, 
their families are also adversely affected.

The horror of a surgical fi re can be particularly unique in 
that many patients having head and neck surgery are 
under monitored anesthesia care with local anesthesia 
and therefore somewhat conscious when the fi re erupts. 

Their recall of the surgery, the fear and smell of the fi re, 
and the resulting pain would obviously have a moving 
effect on their lives. One tragic fi re incident led the 
daughter of the burned patient to initiate a website 
dedicated to surgical fi re prevention and education 
(www.surgicalfi re.org).

Virtually all surgical fi res are preventable. In this new era 
of patient safety, surgical fi res are an error worthy of no 
less attention by our medical profession than other low-
incidence yet highly notorious surgical misadventures 
(e.g., retained instruments, wrong site/side/patient sur-
gery). Surgeons owe it to their patients to become more 
proactive with regard to the prevention of this acutely 
horrifi c complication.

LITERATURE, NEW INITIATIVES, 
AND INCIDENCE OF SURGICAL FIRE

There are numerous articles of recent vintage in the 
medical literature that present overviews of surgical fi re 
risks along with safety considerations, precautions, and 
recommendations for prevention.1,3–25 Complementing 
these are a number of articles and formally promul-
gated recommended practices and guidelines for surgi-
cal fi re prevention.12,23,26–46 Educational initiatives and 
the proliferation of fi re drills specifi c to a surgical patient 
fi re have also recently emerged.2,14,22,48–55

In addition, there are references that specifi cally deal 
with surgical laser safety issues and suggested prac-
tices.28,39,42,56–64 The even more acute risks of laser-
ignited fi res in the airway have stimulated signifi cant 
research into laser-safe airway devices, materials, and 
techniques during the last 15 years.57–61,63,65–78 At the 
technical level, only a few articles have discussed in 
detail the subtleties of accidental ignition and fl ame 
propagation as they relate to head, neck, and airway 
surgery.16,17,58–60,79,80

Of special interest are the surgical fi re hazards from 
oxygen and fl ammable skin preparation agents. The 
concerns regarding the buildup of oxygen under surgi-
cal drapes during the use of open oxygen sources on 
the face and those regarding the oxygen-enriched igni-
tion and fl ame spread of fi res in the airway have grown 
considerably since the early 1990s; they have stimu-
lated research and preventive recommendations spe-
cifi c to these oxygen-enriched fi re hazards.8,66,67,78,79,82,91 
Surgical fi res from the use of alcohol and alcohol-based 
skin preparation agents have also been addressed in 
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the clinical literature apart from the fi re warnings that 
appear on the product labels of all of these fl ammable 
agents.26,79,92,97

It is unfortunate that a number of references in the 
clinical literature have presented incorrect information 
regarding the fl ammability of common fuels in the surgi-
cal setting and the appropriate actions to take to extin-
guish a surgical fi re.98–100 Such incorrect information 
can complicate constructive dialogue among medical 
professionals. For example, Podnos98 sought to ad-
dress these topics for the surgical community, but his 
article contained signifi cant errors and became cited in 
subsequent literature, thus perpetuating the errors. 
With regard to extinguishment, the article suggested 
that the best course of action for staff was to get a fi re 
extinguisher, pull the fi re alarms, and evacuate the area 
through the emergency exits. However, these recom-
mendations are absolutely wrong for a surgical fi re in-
volving a patient. There is no time to get a fi re extin-
guisher (or a fi re blanket) when your patient is on fi re; 
physically removing the burning materials from the pa-
tient is the fi rst priority (and this is typically done in-
stinctively by the staff). Moreover, the Podnos article’s 
bulleted guidelines for fi re prevention are limited and 
confusing, although they probably did not originate 
with the authors. The guidelines listed in that article are 
as follows:

• “Use only appropriately protected endotracheal 
tubes when operating near the trachea.” This vague 
recommendation ignores differing ignition sources. 
Even laser-resistant tubes will combust under cer-
tain circumstances, depending on oxygen concen-
tration, laser wavelength, and tube materials. In 
addition, laser-ignition–resistant tubes are not resis-
tant to electrosurgical ignition.

• “Use fi re-retardant surgical drapes.” There are no 
fi re-retardant surgical drapes given the potential 
presence of oxygen-enriched atmospheres and the 
high energy delivery of lasers.60 No surgical drapes 
are fi re-retardant treated, although some disposable 
drapes do have a degree of ignition resistance in air.

• The fi re hazards of Betadine and iodine are misrep-
resented, and it is suggested that both are fl am-
mable. However, only tinctures of Betadine or iodine 
are fl ammable. Standard Betadine scrub and paint 
are nonfl ammable aqueous solutions.

Surgical Fire Safety Initiatives

Hospital-Based Initiatives
At least one health system has recently heightened its 
clinicians’ awareness of the risks of surgical fi re by add-
ing a “Surgical Fire Risk Assessment Score” to its peri-
operative forms for verifying the surgical site and obtain-
ing patient identifi cation.53 The surgical team is required 
to identify and assess several fi re risk potentials related 

to the surgery, including, for example, the use of alcohol-
based skin preparation solutions and the use of open-
oxygen sources on the face. This initiative has served to 
stimulate collaborative communication among surgical 
team members.

Joint Commission Initiatives
Despite scores of clinical publications regarding surgi-
cal fi re prevention during the past 30 years, it was the 
2003 publication by the Joint Commission (formerly the 
Joint Commission on Accreditation of Healthcare Orga-
nizations) of their Sentinel Event Alert: Preventing Sur-
gical Fires that began to stimulate more deliberate ac-
tion within the medical community to address this 
surgical complication.36 The alert described the risks of 
surgical fi res and noted the importance of surgical fi re 
prevention and education. This alert noted the root 
causes of surgical fi res and described risk-reduction 
strategies.

The Joint Commission further highlighted the issue 
when it announced that its National Patient Safety Goals 
for 2005 would include reducing the risk of surgical fi res 
in ambulatory care and offi ce-based surgery. This goal, 
which largely mirrors the recommendations in the 2003 
publication, specifi es education for all surgical staff re-
garding “how to control heat sources and manage fu-
els,” and it requires establishing “guidelines to minimize 
oxygen concentrations under [surgical] drapes.” This 
goal was retained for ambulatory care and offi ce-based 
surgery for 2006, 2007, and 2008.37 Such Joint Com-
mission goals are used in the formal accreditation sur-
veys of health-care facilities, and they are also intended 
to provide patient safety guidance for the long term for 
health-care institutions and providers, even after the 
goals have been retired as part of the formal survey 
process.37

Professional Societies
Professional societies have begun to seriously ad-
dress the risks of surgical fi res at their annual confer-
ences and, in some cases, with dedicated initiatives to 
educate their members. In 2006, the American Society 
of Anesthesiologists (www.asahq.org) established its 
Task Force on Operating Room Fires, Practice Advi-
sory for the Prevention and Management of Operating 
Room Fires. American Society of Anesthesiologists 
practice advisories are systematically developed re-
ports intended to assist clinicians with the making of 
patient-care decisions. The draft advisory was posted 
for public comment on June 29, 2007, and it was ad-
opted at the annual meeting in the fall of 2007. The 
advisory was then published in Anesthesiology in May 
2008.38 It contains an Operating Room Fires Algorithm 
fl owchart for assessing the potential fi re risks of a sur-
gical procedure and for management in the case of 
signs of a fi re.

Ch12_145-160-X04220.indd   146Ch12_145-160-X04220.indd   146 8/14/08   3:56:56 PM8/14/08   3:56:56 PM



 HEAD AND NECK SURGICAL FIRES 147

The Association of peri-Operative Registered Nurses 
(www.aorn.org) has for many years promulgated recom-
mended practices for electrosurgery and lasers, which 
are the two most common ignition sources.27,28 With 
regard to surgical fi re prevention educational initiatives, 
in 2006 the Association produced the Fire Safety Tool 
Kit to raise the awareness of OR staff members. Its CDs 
contain training videos, interviews with clinicians and 
surgical fi re researchers, slide presentations, and ses-
sion evaluation forms for acquiring clinical contact 
hours of credit.

The American College of Surgeons has included surgi-
cal fi re prevention as a session topic at its annual 
conference on many occasions during the past 
several years. In 2007, the American Academy of 
Otolaryngology—Head and Neck Surgery (www.entnet.
org) sponsored a session regarding the prevention and 
management of surgical fi res at its annual Quality in 
Otolaryngology Conference. The author of this chapter 
was a presenter at that conference and was encour-
aged by the decisive planning by senior Academy 
members at the conference to develop formal initiatives 
and outreach for members. Subsequently, the Acad-
emy offi cially endorsed the American Society of Anes-
thesiologists practice parameters (see: www.entnet.
org/practice/clinicalpracticeguidelines.cfm).

Other United States Initiatives
At a national level within the United States, the Na-
tional Guideline Clearinghouse (www.guideline.gov) 
accepted the Emergency Care Research Institute’s 
(ECRI’s) January 2003 guidance article “A Clinician’s 
Guide to Surgical Fires” as a national guideline.12 The 
Clearinghouse, which was initiated by the Agency for 
Healthcare Research and Quality at the U.S. Depart-
ment of Health and Human Services, is a comprehen-
sive database of evidence-based clinical practice 
guidelines and related documents.

At the state level, Massachusetts and New York have 
promulgated patient safety initiatives for the prevention 
of surgical fi res.40,43 Even more detailed initiatives have 
been undertaken by the Pennsylvania Patient Safety 
Authority (www.psa.state.pa.us). Their publications have 
addressed the surgical fi re risks of airway fi res, electro-
surgical units (ESUs) and fi res, and alcohol-based surgi-
cal fi res.44,46,96

Within the U.S. armed forces, the Army Medical Com-
mand adopted a regulation in 2003 “to provide policy 
and recommendations that will help ensure minimal 
risk of fi res associated with the performance of surgi-
cal procedures in any health care setting to include, 
but not limited to, the following: operating room, 
offi ce-based, ambulatory surgery, and intensive care 
unit type.”29

Surgical Fire Incidence

No formal repository for statistics on the incidence of 
surgical fi res exists. However, one is not needed to un-
derstand that surgical fi re is a real patient safety issue. 
Incidents of surgical fi res during the past 15 years con-
tinue to abound in the fi eld of head and neck surgery, 
where the hazards of oxygen- and nitrous-oxide–
enriched atmospheres are most acute.79,83,89,101–116 Even 
since the demise of fl ammable anesthetics during 
the 1970s, surgical fi res of all types have continued to 
occur with regrettable frequency. Until recently, pub-
lished estimates suggested that there are at least 50 
to 100 surgical fi res each year out of approximately 
50 million surgical procedures performed annually.5,9,31 

These estimates were from ECRI Institute’s analysis 
of its healthcare accident investigations, problem re-
ports received from hospitals via their 38-year-old 
medical device problem reporting program, their review 
of the FDA medical device problem report databases, 
and, to some extent, published medical literature. How-
ever, as with many types of medical incidents, many 
fi res are not reported because of embarrassment, po-
tential adverse publicity, or the fear of investigation and 
possible litigation, and the overall incidence was as-
sumed to be considerably higher. There now exists fi rm 
surgical fi re data (with a denominator) from the Penn-
sylvania Patient Safety Authority via its mandatory 
statewide Patient Safety Reporting System (PA-PSRS) 
database.

The PA-PSRS database review revealed that the 
chances of a surgical fi re in Pennsylvania are 1 in 
87,646 operations based on 36 months of data in 
2004–2007.47 That is a reported average of 28 surgical 
fi res per year in Pennsylvania alone based on 2,424,879 
surgeries per year in that state. When the Pennsylvania 
statistics are used to estimate the annual number of 
fi res in the United States, the number of fi res occurring 
nationally range from 550 to 650, depending on whether 
the comparison is based on annual surgical data or 
populating data. Of these, ECRI Institute estimates that 
approximately 10 to 20 are serious or disfi guring and 
one or two are fatal.

Data regarding ignition sources, oxygen-enriched atmo-
spheres, and alcohol as a fuel are available.5,9,31 As for the 
ignition sources, about 70% of surgical fi res involve elec-
trosurgical equipment, another 10% involve lasers, and 
the balance are ignited by a variety of other heat sources, 
including electrocautery (i.e., hot-wire cauterization) 
equipment, fi ber-optic light sources, defi brillators, and 
high-speed burs, which can produce sparks. Oxygen-
enriched atmospheres are reportedly involved in approxi-
mately 75% of surgical fi res, whereas alcohol or alcohol-
based surgical preparations are involved in about 4% of 
reported fi res. With regard to the actual locations of the 
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fi res on the patients, about 21% of reported fi res occur in 
the airway; 44% occur on the head, neck, or upper chest; 
26% occur elsewhere on the patient; and 8% occur else-
where in the patient (Figure 12-1). With the abundance of 
high-energy surgical ignition sources, fl ammable surgical 
materials, and the potential for open-oxygen sources, the 
hazard of surgical fi re is clearly still present.

A TEAM APPROACH TO PREVENTING 
SURGICAL FIRES

Understanding the Fire Triangle

A fi re will occur when an ignition source, an oxidizer, and 
a fuel come together in the proper proportions and un-
der the right conditions. These three basic elements of 
surgical fi res—and of all other types of fi res—constitute 
the traditional fi re triangle (Figure 12-2). Keeping the 
elements of the fi re triangle from coming together in 
ways that could lead to a fi re requires that all team 
members be aware of the risks and that they consis-
tently follow practices to minimize those risks.

During surgery, the three elements are typically present 
in a number of forms, including surgical instruments, 
breathing gases, and associated equipment. Conse-
quently, each member of the surgical team is associated 
with and should be concerned with one or more sides of 
the triangle:

• Surgeons are involved mainly with ignition sources, 
such as ESUs, lasers, electrocautery units, and 
fi ber-optic light sources.

• Anesthesia providers are involved mainly with oxi-
dizers, such as oxygen, nitrous oxide (N2O), medical 
compressed air, and ambient air.

• Nurses are involved mainly with fuels, such as surgi-
cal drapes and preparation agents.

Of course, these areas frequently overlap. For example, 
tracheal tubes, breathing circuits, and masks, which are 
all fuels, fall within the purview of anesthesia providers 
during surgery. Similarly, preparations, drapes, and 
ointments applied by surgeons intraoperatively are also 
fuels, and nurses often handle ignition sources such as 
lasers and ESUs.

Each member of the surgical team should understand 
the various fi re hazards presented by each side of the 
fi re triangle and endeavor to keep the triangle’s ele-
ments apart. In addition, each team member should not 
only understand the basics of surgical fi res but also 
make a point of communicating information about the 
risks to the other team members intraoperatively or in 
seminars.

Later in this chapter, each of the elements of the fi re 
triangle is discussed as it relates to the surgical setting. 
For each element, steps that can be taken to manage 
or control that side of the triangle to minimize risks are 
presented. The preventive recommendations that fol-
low are summarized in the educational poster repro-
duced in Figure 12-3.

Controlling Ignition Sources

Ignition sources present during surgery provide the heat 
energy that can start a fi re should the energy be directed 
onto or come into contact with some fuel, either in the 
ambient air or in an oxidizer-enriched atmosphere.

Ignition Source

O2

Surgeons—ESUs, lasers, etc.

Oxidizer
Anesthesia providers—

O2, N2O, etc.

Fuel
Nurses—drapes,

prepping agents, etc.

Figure 12-2. The classic fi re triangle and typical components. 
Different surgical team members are primarily involved with different 
sides of the triangle. ESUs, Electrosurgical units; N2O, nitrous oxide; 
O2, oxygen.  (©2006 ECRI Institute. Used with permission.)

Source. The figures represented here are ECRI’s estimates based on accounts
of fires—including published accounts and incidents described to ECRI by 
involved parties—and on analyses of data in the U.S. Food and Drug 
Administration’s medical device reporting databases.

21%

Locations of Surgical Fires

8%

26%

44%

On the head, neck,
or upper chest

Elsewhere
on the patient

On the patient In the patient

In the airway

Elsewhere
in the patient

Figure 12-1. Surgical fi re data: locations on the patient.  (From ECRI 
Institute: Surgical fi res: a patient safety perspective. Health Devices 
2006;35(2):45–66. Used with permission.)
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Electrosurgery
Electrosurgery is a widely used surgical technology 
that employs a high-frequency electric current pass-
ing through tissue to cut or cauterize that tissue. 
ESUs are the most common ignition source in surgi-
cal fi res.5,9 By its very nature, electrosurgery can pro-
duce a high-temperature electric arc, incandescence 
at the probe tip, tissue embers ejected from the surgi-
cal site (i.e., “sputtering”), a fl aring fl ame of organic 
gases from desiccated tissue, or combinations 
thereof117–119 (Figure 12-4). It is of note, however, that 
there has never been a report of a fi re with bipolar 
electrosurgery. This is likely a result of the low power 
used across the forceps tips and the general lack of 

arcing that can occur with the tips grasping the target 
tissue.

Electrocautery
Electrocautery is the use of an electric current to heat a 
wire or scalpel blade to a high temperature. The hot 
wire or blade is used to cauterize tissue or vessels. In 
some cases, the electrocautery probe is also used to 
cut tissue. Unlike electrosurgery, electrocautery does 
not make the tissue part of the electric circuit, and no 
electrical arcs are generated.

Wire-type electrocautery probes have been involved 
in surgical fi res.15,17,31,102 With these probes, wire 

Reference: ECRI Institute. Surgical fire safety [guidance article]. 
Health Devices 2006 Feb;35(2):45-66. 
For more information, or to purchase additional copies of this poster, 
contact ECRI Institute.

5200 Butler Pike, Plymouth Meeting, PA 19462-1298, USA
Telephone +1 (610) 825-6000 Fax +1 (610) 834-0240 E-mail accidents@ecri.org

The applicability of these recommendations must be considered individually for each patient.  

At the start of surgery: 
2 and N2 2 enrichment 

    under the drapes near the surgical site and in the fenestration, especially during head/neck surgery. 

For surgery with open delivery of supplemental O2:
2 for open delivery during head/neck surgery. 

2 for open delivery to the face. 

2 buildup underneath. 

2 and alcohol vapors. 

During oropharyngeal surgery: 
2 and N2

When performing electrosurgery, electrocautery, or laser surgery: 
2 2

   catheter sleeves over electrosurgical electrodes. 

Only You Can Prevent Surgical Fires
Surgical Team Communication Is Essential

M
S

07
24

9B

Figure 12-3. Surgical fi re prevention poster.  (©2006 ECRI Institute. Used with permission.)
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temperatures are typically at or above incandescence 
(i.e., 500°C [932°F]). Blade-style probes, by compari-
son, are more limited in their operating temperatures, 
and no incidents of surgical fi res have been reported 
with their use.

Some hot-wire cautery units have caused fi res even 
when they are not in use. There have been several re-
ports of trash fi res involving electrocautery pencils 
discarded contrary to the device’s instructions. In-
structions typically call for measures such as breaking 
off the cauterizing wire and capping the device before 
discarding it.120

Surgical Lasers
General-purpose surgical lasers are the second most 
frequently cited ignition source in surgical fi res, but the 
fi res that they cause are often more serious because of 
the methods by which the energy is delivered and ap-
plied.5,9 No fi res have been reported with ophthalmic la-
sers; their lower power and more precise targeting mech-
anisms make it unlikely that they would start a fi re. Lasers 
use a collimated, coherent, monochromatic, directed, in-
tense beam of electromagnetic radiation to cut, coagu-
late, or vaporize tissue. The wavelengths used include 
ultraviolet, visible, and infrared. The radiation is transmit-
ted from the laser to the tissue through an array of mir-
rors, optical fi bers, or waveguides. Delivered power is 
typically in the tens of watts, but it can be as high as 
120 W in some lasers. However, the power density can be 
in the tens of thousands of W/cm2 and can vary depend-
ing on the spot diameter. The spot diameter, in turn, can 
vary from a fraction of a millimeter to a few centimeters; 
it also varies with the distance from the laser aperture or 
focal point of the laser beam to the target tissue.

Fiber-Optic Light Sources
Fiber-optic light sources collect incandescent light en-
ergy and direct it into an optical fi ber to illuminate spe-
cifi c areas during surgery. Although this is often called 

“cold light,” these light sources can provide several 
hundred watts of visible, infrared, and ultraviolet light, 
which is enough energy to melt, scorch, or ignite mate-
rials.10,11,121 Although some of these wavelengths can 
be fi ltered out, this power is typically focused into a 
fi ber-optic cable of small diameter, which can deliver a 
power density of up to several hundred W/cm2.

Defi brillators
Although rarely an ignition source during surgery, defi -
brillators can start a fi re on the patient’s chest if excess 
oxygen or latent alcohol vapors are present. Defi brilla-
tors use electrical energy to stimulate a patient’s heart. 
Up to 360 J of electrical energy can be delivered 
through the paddles that are placed against the patient. 
If improper technique is used (e.g., if the paddles are 
applied over a bony prominence or an electrocardio-
graph lead), if the paddle pad is too small, if too little 
force is used, or if a high-impedance gel is mistakenly 
used, sparks can arc from the paddles to the patient. 
These sparks can serve as an ignition source, espe-
cially in an oxygen-enriched atmosphere or if vapors 
from an alcohol preparation solution are still present.85 
With oxygen present at or near the location of paddle 
placement, sparks can ignite body hair, including the 
fi ne sublayer of hair called vellus, which can then 
spread the fi re in a fl ash to nearby fuels such as linens. 
Although most defi brillator-ignited fi res have occurred 
in emergency or critical care settings, emergency defi -
brillation may be needed on a surgical patient who is 
receiving supplemental oxygen through an open source 
on the face or possibly when alcohol vapors are present 
on the body. As such, defi brillators are also considered 
a potential ignition source during surgery.

Other Surgical Ignition Sources
Other ignition sources include damaged electrosurgical 
cables, argon-beam coagulators, and sparks from den-
tal and orthopedic burs.9,122 They also include equip-
ment failures in which an electrical component of a 
medical device fails, emitting smoke and sometimes 
fl ames; these are best handled by disconnecting the 
device from its electric power supply and removing the 
device from the room.

Minimizing Ignition Risks

NOTE: The applicability of the following recommen-
dations must be considered individually for each 
patient.

During Electrosurgery
• Place the electrosurgical active electrode in a hol-

ster or another location off of the patient when it is 
not in active use (i.e., when it will not be needed 
within the next few moments).

• Allow the electrosurgical active electrode to be ac-
tivated only by the person wielding it.

Figure 12-4. Sparks during electrosurgical cutting or coagulation in 
an oxygen-enriched environment are hot and can travel a distance, 
causing the ignition of nearby drapes or hair.  (Photo by Mark 
E. Bruley. Used with permission.)
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• Activate the unit only when the active electrode tip 
is under the surgeon’s direct vision, especially if he 
or she is looking through a microscope or an endo-
scope.

• Deactivate the unit before the active electrode tip 
leaves the surgical site.

• If open-oxygen sources are employed, use bipolar 
electrosurgery whenever possible and clinically ap-
propriate (e.g., for cauterization during head, neck, 
and upper-chest surgery). Bipolar electrosurgery cre-
ates little or no sparking or arcing and thus far has not 
been involved in the starting of any surgical fi res.

• Never use insulating sleeves cut from catheters or 
packing material and placed over electrosurgical 
active electrode tips; use only active electrode tips 
that are manufactured with insulation. Such mate-
rials are not designed as insulators for electrosur-
gical currents, which are at several thousand volts 
and which can cause fl ame fl are-ups in oxygen-
enriched atmospheres. Figure 12-5 shows a rub-
ber urinary catheter that had been placed over an 
electrosurgical pencil tip. The rubber fl ared during 
oropharyngeal surgery and ignited nearby gauze 
and the tracheal tube.

• Never use electrosurgery to enter the trachea.
• Never use electrosurgery in close proximity to fl am-

mable materials in oxidizer-enriched atmospheres.
• Disconnect contaminated electrosurgical active elec-

trodes, and remove them from the surgical fi eld.

During Laser Surgery
• Limit the laser output to the lowest clinically accept-

able power density and pulse duration.
• Test fi re the laser onto a safe surface (e.g., a laser 

fi rebrick) before starting the surgical procedure to 

ensure that the aiming and therapeutic beams are 
properly aligned.

• Place the laser in standby mode whenever it is not 
in active use.

• Activate the laser only when the tip is under the 
surgeon’s direct vision.

• Allow the laser to be activated only by the person 
wielding it.

• Deactivate the laser and place it in standby mode 
before removing it from the surgical site.

• Use surgical devices designed to minimize laser 
refl ectance.

• Never clamp laser fi bers to drapes; clamping can 
break the fi bers.

• When performing laser surgery through an endo-
scope, pass the laser fi ber through the endoscope 
before introducing the scope into the patient. This 
will minimize the risk of damaging the fi ber. Before 
inserting the scope into the patient, verify the func-
tional integrity of the fi ber.

• During lower-airway surgery, keep the laser-fi ber tip 
in view, and make sure that it is clear of the end of 
the bronchoscope or the tracheal tube before laser 
emission.

• Use a laser backstop, if possible, to reduce the 
likelihood of tissue injury distal to the surgical 
site.

• Use appropriate laser-resistant tracheal tubes dur-
ing upper-airway surgery. Follow the directions in 
the product literature and on the labels, which typi-
cally include information regarding the tube’s laser 
resistance, the use of dyes in the cuff to indicate a 
puncture, the use of a saline fi ll to prevent cuff igni-
tion, and the immediate replacement of the tube if 
the cuff becomes punctured.

• Place wetted gauze or sponges adjacent to the tra-
cheal tube cuff to protect the tube from laser dam-
age, and keep them wet.

• Wet any gauze or sponges used with uncuffed tra-
cheal tubes to minimize the leakage of gases into 
the oropharynx, and keep them wet.

• Keep all moistened sponges, gauze, pledgets, and 
their strings moist throughout the procedure to ren-
der them ignition resistant.

• Consider the use of towels soaked in saline or ster-
ile water around the operative site to minimize the 
risk of igniting the towels. Note, however, that this 
should be done only if it will not compromise asep-
tic technique during the procedure.

In General
• If possible, stop supplemental oxygen at least 

1 minute before beginning the use of electrosur-
gery, electrocautery, or laser surgery on the head, 
neck, or upper chest.

• Remove unneeded foot switches so that they are 
not accidentally activated. (Do this only after the at-
tached device has been placed in standby mode.)

Figure 12-5. Do not cover electrosurgical probe tips with rubber 
catheters. The rubber can fl are up and easily burn (top photo) in an 
oxygen-enriched atmosphere and ignite the tracheal tube or gauze. 
 (Photo by Mark E. Bruley. Used with permission.)
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• Dispose of electrocautery pencils properly. For exam-
ple, break off the cauterizing wire and cap the pencil.

• Be aware that fi ber-optic light sources can start 
fi res. Complete all cable connections before activat-
ing the light source.

• Never place active fi ber-optic cables on drapes or 
other fl ammable materials. 

• Place the fi ber-optic light source in standby mode or 
turn the light source off when disconnecting cables.

Controlling Oxidizers

Oxidizers Present in the Operating Room
Oxidizers are gases that can support combustion, such 
as air, oxygen, and N2O. Oxygen at concentrations 
above that of ambient air is often provided to patients 
by means of tracheal tubes, face masks, nasal cannu-
las, or hyperbaric chambers. This can create oxidizer-
enriched atmospheres—most often oxygen-enriched 
ones—that can enhance ignition and combustion.

Oxygen-Enriched Atmospheres
Oxygen-enriched atmospheres are an often-unsuspected 
fi re risk during surgery of the airway or of the head, neck, 
or upper chest.5,9,31,67 Such atmospheres are involved in 
the majority of reported surgical fi res.5,9 They are defi ned 
as atmospheres in which the oxygen concentration ex-
ceeds 21% by volume or the partial oxygen pressure 
exceeds 21.3 kPa (160 torr, 3.1 psi).

Oxygen-enriched atmospheres lower the temperature 
and energy at which a fuel will ignite; as the oxygen con-
centration increases, so typically does the risk of fi re. 
Many materials that will not burn or sustain a fl ame in 
ambient air will do so in oxygen-enriched environments. 
For example, polyvinyl chloride plastic, which is a compo-
nent of tracheal tubes and many other medical devices, 
requires 26% oxygen to maintain burning. Figure 12-6 
shows a demonstration of a tracheal tube fi re with fl owing 
oxygen. In addition, fi res involving oxygen-enriched atmo-
spheres are hotter, more vigorous, and more intense than 
those in ambient air, and they spread more rapidly.

Nitrous Oxide
N2O is an analgesic gas that is often mixed with oxy-
gen and administered to surgical patients. It supports 
combustion by exothermally dissociating, thereby re-
leasing heat and oxygen. Fires involving oxygen and/or 
N2O mixtures (i.e., oxidizer-enriched atmospheres) can 
be as easily ignited and as severe as fi res involving 
100% oxygen.

Medical Air
Medical air is air that is produced in the facility by com-
pressing ambient air or by combining nitrogen and oxygen 
in the proper proportion. Under medical gas piping sys-
tem pressures of 345 to 379 kPa (i.e., 50–55 psi), medical 

air is oxygen enriched in that the partial pressure of oxy-
gen is 72 to 80 kPa (i.e., 543–597 torr, 10.5–11.5 psi). 
However, medical air is not oxygen enriched at ambient 
pressure as it is delivered to the patient.

Ambient Air
Ambient air has about 21% oxygen, 78% nitrogen, and 
fractional percentages of argon, carbon dioxide, and 
other gases. Ambient air can support the combustion of 
many potential fuels. In addition, some materials are 
fl ammable in atmospheres of less than 21% oxygen. 
For example, the red rubber used in medical equipment 
will ignite and burn in just 17% oxygen.

Minimizing Oxidizer Risks

NOTE: The applicability of the following recommenda-
tions must be considered individually for each patient.

During Oropharyngeal Surgery
• Use suction deep within the oropharynx to scav-

enge the gases from the oropharynx of an intubated 
patient.

• Wet any gauze or sponges used with uncuffed tra-
cheal tubes to minimize the leakage of gases into 
the oropharynx, and keep them wet.

• Keep all moistened sponges, gauze, pledgets, and 
their strings moist throughout the procedure to ren-
der them ignition resistant.

In General
• Recognize that enriched oxygen and N2O atmo-

spheres can vastly increase the fl ammability of 
drapes, plastic, and hair.

• Be aware of possible oxygen- and/or N2O-enriched 
atmospheres near the surgical site under the drapes 
and in the fenestration, especially during head, 
neck, and upper-chest surgery.

Figure 12-6. Oxygen-enriched burning of a polyvinylchloride endo-
tracheal tube. Note the fl ame and smoke being emitted from the 
tube as well as the fi re progressing inside the tube.  (From ECRI In-
stitute: Surgical fi res: A patient safety perspective. Health Devices 
2006;35(2):45–66. Used with permission.)
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• Question the need for 100% oxygen for open deliv-
ery to the face when using an oxygen mask or nasal 
cannula during head, neck, and upper-chest sur-
gery, for example. If possible, use air or oxygen 
levels at or below 30% for open delivery, consistent 
with patient needs.

• If possible, stop supplemental oxygen at least 
1 minute before beginning the use of electrosurgery, 
electrocautery, or laser surgery on the head, neck, 
or upper chest.

• Use a pulse oximeter to monitor the patient’s blood 
oxygen saturation, and titrate the delivery of oxy-
gen to the patient’s needs. Note that saturation 
readings fl uctuate and that they are typically in the 
upper 90s, so the delivery of supplemental oxygen 
to maintain 100% saturation may not always be 
needed.

• Arrange drapes to minimize the buildup of oxygen 
and N2O (e.g., from an uncuffed tracheal tube or a 
laryngeal mask airway) beneath the drapes.

• Use a properly applied incise drape, if possible, to 
help isolate head, neck, and upper-chest incisions 
from oxygen-enriched atmospheres and from fl am-
mable vapors beneath the drapes. The proper ap-
plication of an incise drape ensures that there are 
no gas communication channels from the under-
drape space to the surgical site.

• Dilute oxygen concentrations under drapes with 
medical air by placing a second cannula under the 
drapes near the face and providing a fl ow rate of 
at least 8 to 10 L/min. NOTE: Active gas scavenging 
of the space beneath the drapes during open-
oxygen delivery is another possibility. This alterna-
tive may be of limited value, however, given gas-
fl ow dynamics and the contours around the head 
and neck area.

• Avoid the use of N2O during bowel surgery. (During 
N2O anesthesia, the gas can diffuse into the bowel 
and enrich the intestinal gas mixture, thereby mak-
ing it even more fl ammable.)

Managing Fuels

Fuels in the Operating Room
Fuels in the surgical setting encompass the following: 
most of the materials that come into contact with the 
patient or that are used on or in the patient, most of the 
materials that are in contact with or used by the surgical 
staff members, and the patient’s body parts. Although 
the amount of fuel may in some cases be small, the 
potential fi re from such fuels can still be injurious or 
deadly.

Most of the fuels discussed in this section can ignite 
and burn in air, but all can easily ignite and burn in 
oxygen-enriched atmospheres. In addition, the indi-

vidual fl ammability characteristics of these fuels can 
be affected by interaction among the fuels. For exam-
ple, alcohol can be absorbed into a towel, thus making 
the towel more fl ammable, or a fi ber-optic light cable 
can penetrate a surgical drape and ignite underlying 
materials.

Common Operating Room Materials
Common OR materials make up the largest fuel load in 
the OR. Some items weigh several kilograms each. Box 
12-1 lists the fl ammable items that are typically present 

PATIENT

• Hair (face, scalp, body)

PREPPING AGENTS

• Degreasers (ether, acetone)
• Alcohol-based prepping agents (DuraPrep, ChloroPrep, 

Prevail, Hibitane)
• Alcohol (also in suture packets)
• Tinctures
• Merthiolate (thimerosal)
• Aerosol adhesives

LINENS

• Drapes (woven, nonwoven disposable, adherent)
• Gowns (reusable, nonwoven disposable)
• Masks
• Hoods and caps
• Shoe covers
• Instrument and equipment drapes and covers
• Egg-crate mattresses
• Mattresses and pillows
• Blankets

DRESSINGS

• Gauze
• Sponges
• Pledgets
• Adhesive tape (cloth, plastic, paper)

OINTMENTS

• Petrolatum (petroleum jelly)
• Tincture of benzoin (74%–80% alcohol)
• Aerosols (e.g., Aeroplast)
• White wax

EQUIPMENT/SUPPLIES

• Anesthesia components (e.g., breathing circuits, masks, 
airways, tracheal tubes, suction catheters)

• Flexible endoscopes
• Coverings of fi ber-optic cables and wires (e.g., electrosurgi-

cal unit and electrocardiograph leads)
• Gloves
• Stethoscope tubing
• Disposable packaging materials (paper, plastic, cardboard)
• Smoke evacuator hoses
• Some instrument boxes and cabinets

BOX 12-1 Fuels Commonly Encountered in Head 
and Neck Surgery
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on the patient or in the OR. These common materials 
include the following:

• Operating table mattress, sheets, blankets, pillows, 
and foam headrests

• Patient hair, gowns, and straps
• Staff gowns, caps, gloves, and booties
• Towels, surgical drapes, incise drapes, bandages, 

dressings, and sponges
Many of these materials are composed of cellulose 
or polymeric fi bers such as rubber, nylon, polyethylene, 
and polypropylene. Although fi re retardants are used in 
some of these materials, they cannot be relied on to 
prevent surgical fi res under all conditions. It is of note 
that no surgical drapes are made with fi re retardants. In 
oxygen concentrations above about 50%, the fi ne nap 
fi bers on cotton surgical towels, drapes, and OR table 
linens can serve as a fuel that rapidly spreads a fi re 
across the fabric surface throughout spaces of high 
oxygen concentration. This is a phenomenon known as 
surface-fi ber fl ame propagation.

Alcohol and Other Volatile Organic Chemicals

Volatile organic chemicals include alcohol, acetone, 
and ether, which are used in liquids such as skin prep-
arations, tinctures, and degreasers as well as some 
suture pack solutions and liquid wound dressings. 
These materials can be present during surgery in vol-
umes from a few milliliters to about a liter. Preparation 
agent fi res are caused by the ignition of fl ammable 
vapors at the surgical site.92–94 Preparation solutions 
can wick (or be absorbed) into hair and linens, or they 
can pool on or under the body. If the solutions are not 
allowed time to fully evaporate before draping, patient-
warmed vapors can diffuse throughout the space be-
neath the drapes and rise out of the fenestration, 
thereby presenting a fi re hazard. Alcohol fi res can be 
particularly diffi cult to detect, because they burn with 
a fl ame that can be invisible under bright surgical 
lights.

Body Hair

Body hair of varying density and fi neness is found on all 
people. As with the nap on cotton fabrics, body hair—
especially vellus—can easily ignite and fuel a fi re that 
rapidly spreads across the skin in areas of high oxygen 
concentration (e.g., �50%). This is another example of 
surface-fi ber fl ame propagation. Alternatively, in ambi-
ent air, vellus will shrivel from heat and not propagate a 
fi re. Similarly, other types of body hair do not tend to be 
easily ignited in ambient air during surgery.

Intestinal Gases

Intestinal gases are composed of varying concentra-
tions of oxygen, nitrogen, carbon dioxide, hydrogen, 
and methane, and this mixture that can vary widely in 
volume. In certain proportions, this mixture is fl am-
mable. Furthermore, during N2O anesthesia, the gas 

can diffuse into the bowel and enrich the intestinal gas 
mixture, thereby making it even more fl ammable.

Tracheal Tubes

Tracheal tubes weigh a few grams and are typically 
made from polyvinyl chloride plastic, latex rubber, or 
silicone elastomer, all of which are fl ammable. Laser-
resistant tracheal tubes often contain one or more of 
these materials. Although they are resistant to certain 
laser wavelengths, these tubes may be fl ammable un-
der other conditions, such as during exposure to differ-
ent laser wavelengths or other heat sources (e.g., an 
electrocautery pencil), or they may have fl ammable 
parts, such as the cuff or infl ation tube.

The combustion of a tracheal tube, as demonstrated in 
Figure 12-6, delivers fl ames, smoke, and hot gases into 
the airway and lungs. Tracheal-tube fi res typically pro-
duce an intraluminal fi re that generates fuel and heat to 
produce an extraluminal free-end fl ame. The tracheal 
tube in Figure 12-7 ignited and burned severely during 
a tracheostomy when the surgeon cut through the tra-
cheal rings with the fl at-blade electrosurgical electrode. 
The patient died 2 weeks after the incident from the 
severe tracheal burns that were sustained.

Body Tissue

Body tissue is fl ammable if it has been fully desiccated 
by therapeutic heat, such as that from an ESU or a laser 
at the small target area of their application. The organic 
materials that remain after desiccation can ignite and 
become incandescent embers or fl ares of gas, espe-
cially if excess oxygen is present at the target tissue in 
the wound.

Other Fuels

Other fuels include fl exible bronchoscopes, face 
masks, breathing systems, petroleum jelly, adhesives, 
surgical instrument coverings and drapes, smoke 

Figure 12-7. Burned tracheal tube from a fatal tracheostomy fi re 
(shown with exemplar tube).  (Photo by Mark E. Bruley. Used with 
permission.)
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evacuator hoses, blood-pressure cuffs, and laser-fi ber 
sheaths.

Minimizing Fuel Risks

NOTE: The applicability of the following recommenda-
tions must be considered individually for each patient.

During Preparation of the Skin
• Be aware that alcohol-based preparations are fl am-

mable.
• Avoid the pooling or wicking of fl ammable liquid 

preparations.
• Allow fl ammable liquid preparations to dry fully be-

fore draping; pooled or wicked liquid will take lon-
ger to dry than preparation on the skin alone.

• Keep fenestration towel edges as far from the inci-
sion as possible.

In General
• Coat hair on the head and face (including eyebrows, 

beards, and mustaches) within the fenestration with 
water-soluble surgical lubricating jelly to make the 
hair nonfl ammable.

• Be aware of the fl ammability of tinctures, solutions, 
and dressings (e.g., benzoin, phenol, collodion) 
used during surgery, and take steps to avoid ignit-
ing their vapors.

• Moisten sponges to make them resistant to ignition 
during oropharyngeal and pulmonary surgery.

HOW TO RESPOND TO A SURGICAL FIRE

Putting Out the Fire and Caring for the Patient

The initial response to a surgical fi re should not be to re-
trieve a fi re extinguisher or other fi re-fi ghting equipment. 
Surgical fi res can spread so rapidly that they will be out 
of control before an extinguisher can be used. During the 
past 30 years, investigators are aware of only two or three 
cases in which an extinguisher was needed and used in 
the OR for a fi re that was burning on a patient.9 An extin-
guisher should be employed only after other steps are 
taken, as described later in this chapter. The recom-
mended actions for extinguishing a surgical fi re, either on 
the patient or in the patient’s airway, are also summarized 
in the poster reproduced in Figure 12-8.

For Small Fires
Small fi res on the patient, such as those caused when 
a hot electrosurgical pencil ignites the drapes that are 
on a patient or when an electrocautery pencil ignites a 
blotting sponge, can be extinguished by patting out the 
fi re with a gloved hand or towel. If a member of the OR 
staff uses a towel or sheet to smother the fl ames, he or 
she should pat out the fi re in a direction away from his 
or her body.

For Large Fires
Large fi res on or in the patient require a more compre-
hensive response:

• Stop the fl ow of oxidizers to the patient. In many 
fi res, removing the oxidizer (i.e., oxygen and N2O) 
sources (e.g., by disconnecting the breathing cir-
cuit) will cause the fi re to go out or at least to lessen 
in intensity. Some materials burn only in oxygen-
enriched atmospheres, and all materials burn more 
vigorously in them. Disconnection of the breathing 
circuit can also facilitate the rapid movement of the 
patient (e.g., to another OR).

• Remove the burning materials from the patient, 
and extinguish them. Removing the burning and 
burned materials is the only way to protect the 
patient from the heat of these materials. This ap-
plies regardless of whether the fi re is burning on 
the patient or in the patient (e.g., as in the case of 
an airway fi re). The heat can continue to cause 
thermal injury. Furthermore, should oxidizers be 
reintroduced to hot or molten materials, the fi re 
may reignite. Removing these materials will allow 
clinicians to view all of the areas of the patient that 
were near the fi re, thereby aiding their assessment 
of the injury. The burning materials should typically 
be removed by the surgeon and extinguished by 
another staff member.

• Care for the patient. The patient must be cared for 
swiftly. He or she is probably not breathing, may be 
severely bleeding, and may still be in contact with 
other burning materials. The anesthesia staff should 
restore breathing with air (never oxygen) until all 
possible sources of fi re or of reignition are sup-
pressed. The surgeon should deal with the patient’s 
injuries. The nursing staff should extinguish any 
burning materials that are removed from or that re-
main on the patient.

There is some debate regarding the order in which 
the fi rst two steps in this sequence should be carried 
out. If possible, most agree that they should be 
performed simultaneously; others disagree. In any 
case, they should both be done as close to instanta-
neously as possible. In the scores of fi res investigated 
by the author, the instinctive actions of the surgical 
team members during a fi re have resulted in these ac-
tions being performed simultaneously in almost all 
cases.

Note that there is no step that specifi es the removal of 
the ignition source. In most cases, this will not be a 
consideration, because the surgeon almost always has 
the ignition source in hand and will dispose of it to deal 
with the fi re. Because the typical ignition sources for 
surgical fi res deactivate when they are not in use, this 
step generally takes care of itself.
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For Airway Fires
At the fi rst sign of an airway or tracheal tube fi re, whether 
during a tracheotomy or during internal tracheal and/or 
bronchial surgery, immediately and rapidly disconnect 
the breathing circuit from the tracheal tube and remove 
the tube. Have another team member extinguish it. Also, 
immediately remove cuff-protective devices and any 
segments of burned tube that may remain smoldering in 
the airway.

Care for the patient by reestablishing the airway. Re-
sume ventilation of the patient with air until it is cer-
tain that nothing is left burning in the airway, and then 
switch to 100% oxygen. Using oxygen before being 
sure that no burning or smoldering material is present 
will likely reignite the fi re. Examine the airway to de-
termine the extent of damage, and treat the patient 
accordingly.

Other Fire-Fighting Alternatives
Use of Aqueous Solutions

Aqueous solutions such as bottled saline solution, bot-
tled water, and tap water can be used to help put out a 
fi re in combination with the removal of the burning 
materials from the patient. Some hospitals keep a saline 
bottle that is specially labeled “FOR FIRE” on the back 
table just for this purpose. However, recognize that sur-
gical drapes are waterproof and that applied water may 
not penetrate to underlying burning materials.

Although basins of water or saline are also some-
times used to extinguish surgical fi res, bottled solu-
tions should be the preferred extinguishing agent. 
This is because some basins (e.g., suture-catch ba-
sins) may contain fl ammable liquids, such as alcohol. 
If used by mistake, these liquids could explosively 
increase a fi re.

Emergency Procedure
Extinguishing a Surgical Fire

Small fire. In the event of a small fire on the patient, immediately
 Pat out or smother the fire, or remove the burning material from the patient.
Large fire. In the event of a large fire on the patient, immediately
 1. Stop the flow of breathing gases to the patient.
 2. Remove the burning material from the patient, and have another team member
  extinguish it. If needed, use a CO2 fire extinguisher to put out a fire on the patient.
 3. Care for the patient:
  — Resume patient ventilation.
  — Control bleeding.
  — Evacuate the patient if the room is dangerous from smoke or fire.
  — Examine the patient for injuries and treat accordingly.
 4. If the fire is not quickly controlled:
  — Notify other operating room staff and the fire department that a fire has occurred.
  — Isolate the room to contain smoke and fire.
Save involved materials and devices for later investigation.

At the first sign of an airway or tracheal tube fire, immediately and rapidly
 1. Disconnect the breathing circuit from the tracheal tube.
 2. Remove the tracheal tube, and have another team member extinguish it. Remove cuff-
  protective devices and any segments of burned tube that may remain smoldering in the
  airway.
 3. Care for the patient:
  — Reestablish the airway, and resume ventilating with air until you are certain that
       nothing is left burning in the airway, then switch to 100% oxygen.
  — Examine the airway to determine the extent of damage, and treat the patient accordingly.
Save involved materials and devices for later investigation.

Fighting Fires ON the Surgical Patient

Review before every surgical procedure.

Extinguishing Airway Fires

Review before every surgical intubation.

Reference: ECRI. Surgical fire safety [guidance article]. Health Device 2006 Feb;35(2):45–66.

5203 Butler Pilsa, Plymouth Meeting, PA 19462-1298, USA
Telephone +1(610) 825-8000

A NONPROFIT AGENCY
Fax + 1(610) 834–1275 E-mail healthdevices@ecri.org

Figure 12-8. Emergency procedures for the control of surgical fi res.  (From ECRI Institute: Surgical fi res: A patient safety perspective. Health 
Devices 2006;35(2):45–66. Used with permission.)
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Use of Fire Extinguishers

Although they should not be the fi rst choice when deal-
ing with a surgical fi re, fi re extinguishers may be needed 
in the extremely rare instance in which a fi re engulfs the 
patient, has migrated off the patient, or involves other 
materials in the OR. Surgical staff members should 
know why, when, and how to use fi re extinguishers and 
other materials that can be used to put out a fi re.

A 5-lb carbon dioxide fi re extinguisher mounted just 
inside the entrance of each OR in the hospital has been 
recommended for many years.9,12,15,31 In addition, it is 
recommended that a 20-lb dry-powder fi re extinguisher 
be available outside of the OR but within the OR suite 
for use as a last resort for fi ghting catastrophic fi res.

Fire blankets (typically wool blankets that are treated 
with fi re retardants and that are placed over a fi re to 
smother it) should never be located in an OR, and they 
should never be used for surgical patient fi res.9,31 Such 
blankets could trap the fi re next to or under the patient, 
or they could displace surgical instruments, thus lead-
ing to further injury. In addition, for cases in which a fi re 
is sustained by oxygen delivered to the patient, a fi re 
blanket would be ineffective for extinguishing the fi re; 
in fact, the blanket itself could burn if it is used in an 
oxygen-enriched atmosphere. Although fi re blankets 
have a valid place in many industrial settings, they are 
not appropriate for use in the unique environment of a 
hospital OR.

If Evacuation of the Operating Room is Necessary
In rare cases, extreme smoke and fi re conditions may 
force the evacuation of the specifi c OR in which the fi re 
occurs. The ECRI Institute reports that it is aware of 
only one case in the past 35 years in which the surgical 
team had to evacuate the OR and temporarily leave the 
burning patient behind; the Institute is not aware of any 
incident in which the entire OR suite needed to be 
evacuated.9 Nonetheless, if evacuation is necessary, 
the acronym RACE defi nes the actions that should 
take place: Rescue, Alert, Confi ne, and Evacuate.

Rescue

Reasonable attempts to rescue the surgical patient from 
the fi re and the OR should be made. Several rescuers 
will likely be needed to deal with disconnecting the pa-
tient from any devices (e.g., an anesthesia machine, an 
ESU) and, possibly, to move the operating table. The 
rescuers should not place themselves at severe risk, 
although each individual will have to decide what level 
of risk he or she considers to be severe.

Alert

The staff members in nearby ORs should be alerted 
to the fi re and kept informed in case they need to 
evacuate their patients from the area. In addition, fi re 

alarm systems should be activated. Often, these 
systems call assistance from within the facility to the 
area of the alert; some systems also call the local fi re 
department.

Confi ne

The smoke and fi re should be contained in the OR by 
closing all of the doors. The medical gas zone (i.e., 
shutoff) valves for the affected OR should be shut to 
prevent piped gas and vacuum systems from sustain-
ing the fi re. Many facilities have automatic dampers in 
the air-conditioning ducts to prevent smoke migration. 
Some facilities have central smoke evacuator systems 
that are similar to vacuum systems; these should also 
be shut off. In addition, electric power to the involved 
OR should be turned off at the circuit-breaker panel; 
this will prevent it from sustaining electrical fi res, and it 
will prevent an electric shock hazard for fi refi ghters who 
are using water from extinguishers or hoses.

Evacuate

The incident OR and, if necessary, the surgical suite 
(although this is very unlikely) should be evacuated in 
an orderly manner to preplanned areas that are capable 
of handling the needs of the surgical patients.

CONCLUSION

Surgical fi res present risks of serious or fatal injury to 
patients as well as to personnel. Surgical fi res are a 
preventable hazard. As with other uncommon but po-
tentially serious or fatal medical misadventures, solu-
tions to prevent this hazard are known and published. 
For preventive measures to be most effective, a team 
approach is needed. Personnel should understand the 
ignition sources, fuels, and oxidizers that are present 
during head and neck surgery and employ the preven-
tive measures discussed in this chapter. If a fi re should 
occur, the emergency procedures outlined in the two 
boxes in Figure 12-8 should be used immediately.
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