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Zeus on the 18th hole
by Richard J. Fantus, MD, FACS, Chicago, IL, and John Fildes, MD, FACS, Las Vegas, NV

Place of lightning injury
According to the Nation-

al Oceanic and Atmospheric 
Administration’s National 
Weather Service (NWS), at 
any given moment there are 
1,800 thunderstorms in prog-
ress somewhere on earth. In 
the U.S., there is an average of 
25 million flashes of lightning 
from the clouds to the ground 
every year. Each spark of light-
ning may span over 5 miles in 
length, reach temperatures 
of 50,000° Fahrenheit, and 
contain 100 million electrical 
volts. Lightning is the second 
most frequent weather killer in 
the U.S. and is responsible for 
more deaths than hurricanes 
and tornadoes combined. There 
are approximately 1,000 light-
ning injuries resulting in 100 
lightning strike deaths (10% 
mortality) each year.

According to the NWS Web 
site (http://www.nws.noaa.
gov/), an average person, in an 
average location, with average 
outside activities, and average 
lightning safety behavior has 
a one in 3,000 lifetime risk of 
being struck by lightning and 
a one in 35,000 lifetime risk of 
being killed by lightning. These 
are far better odds than hitting 
the lottery. Is it any wonder 
why one of the NWS’ slogans 
is “When Thunder Roars, Go 
Indoors”?

In order to examine the oc-
currence of these injuries in the 
National Trauma Data Bank® 

Dataset 5.0, we utilized the 
cause of injury code (E code) 
E 907 for Lightning. Although 
there were only 95 records, 
nine records showed a result 
in death, a similar mortality 
rate to what has been reported 
on the NWS Web site. Place of 
injury was queried—27 per-
cent occurred at a place for 
recreation and sport whereas 
32 percent occurred indoors. 
These patients were predomi-
nantly male, on average 35 
years of age, had an average 
length of hospital stay of 2.7 
days, and the average injury 
severity score was 9.6. These 
data are depicted in the figure 
on this page.

To avoid lightning injury, if 
you see lightning and then hear 
thunder within 30 seconds, 
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seek shelter in a substantially 
constructed building (one that 
contains wiring and plumbing) 
because the thunderstorm is 
close enough to be dangerous. 
Once inside, do not answer 
the phone. The leading cause 
of lightning death indoors is 
through land-based phone 
wires. Avoid leaning against 
concrete walls or lying on 
concrete floors, as they may 
contain metal reinforcement 
bars. A car with a metal roof 
and sides is the second best pro-
tection against lightning. It is 
the metal shell, not the rubber 
tires, that protects you. Lastly, 
if you are on the golf course, go 
inside or you may see Zeus on 
the 18th hole!

For more information on 
lightning prevention, visit the 
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Surgeons play an integral 
part in the prevention of sur-
gical fires. Because the risk of 
surgical fires is present when-
ever and wherever surgery or 
other invasive procedures are 
performed, surgeons need to 
be prepared to respond accord-
ingly. 

Approximately 100 surgical 
fires occur each year, resulting 
in up to 20 serious injuries and 
one or two patient deaths. The 
unique circumstances in the 
surgical environment (that is, 
the oxygen-rich atmosphere, 
flammable materials, and igni-
tion sources) require prevention 
and response strategies specific 
to the surgical setting.

An educated surgical team is 
crucial to eliminating surgical 
fires. Prevention begins with a 
thorough understanding of the 
fire triangle (heat, fuel, and oxy-
gen) in the operating room and 
the steps in safely managing the 
elements of the fire triangle.

One side of the fire triangle, 
the ignition source, is cus-
tomarily in the hands of the 
surgeon. Some of the most 
common sources of surgical fire 
ignition include electrosurgi-

cal devices, lasers, and high-	
intensity fiber-optic light sourc-
es.

The Joint Commission ad-
dresses this problem in National 
Patient Safety Goal 11, which 
states, “Reduce the risk of 
surgical fires.” This goal is ap-
plicable to the Ambulatory and 
Office-Based Surgery accredita-
tion programs.

The requirement of Goal 11 
calls for the education of staff—
including operating, licensed, 
independent practitioners and 
anesthesia providers—on how 
to control heat sources and 
manage fuels. It also calls for 
the establishment of guidelines 
to minimize oxygen concentra-
tion under drapes.

Whenever surgery or other 
invasive procedures are per-
formed, whether in a hospital 
operating room, a physician’s 
office, an outpatient clinic, or 
ambulatory surgery setting, 
health care organizations are 
encouraged to implement the 
Joint Commission’s Sentinel 
Event Alert (#29), “Preventing 
Surgical Fire,” which includes 
the following: 

•	 Inform staff members, 

including surgeons and anesthe-
siologists, about the importance 
of controlling heat sources by 
following laser and electrosurgi-
cal equipment safety practices; 
manage fuels by allowing suf-
ficient time for patient prepara-
tion; and establish guidelines 
for minimizing oxygen concen-
tration under the drapes.

•	 Develop, implement, and 
test procedures to ensure appro-
priate response by all members 
of the surgical team to fires in 
the operating room.

•	 Report any instances of 
surgical fires as a means of rais-
ing awareness and ultimately 
preventing the occurrence of 
fires in the future. Reports 
can be made to the Joint Com-
mission, the ECRI (formerly 
known as the Emergency Care 
Research Institute), the U.S. 
Food and Drug Administration, 
and state agencies, among other 
organizations. 

By creating a fire plan, man-
aging the environment in the 
operating room, and practicing 
the plan, the entire surgical 
team can ensure that if a fire 
does occur, team members will 
know how to respond.

A look at the Joint Commission

Preventing surgical fires

ACS Committee on Trauma 
Subcommittee on Injury Pre-
vention and Control Web site 
at http://www.facs.org/trauma/
injmenu.html. 

Throughout each year, we 
will be highlighting these data 

through brief monthly reports 
in the Bulletin. The full NTDB 
Annual Report Version 5.0 is 
available on the ACS Web site 
as a PDF file and a PowerPoint 
presentation at http://www.
ntdb.org. 

If you are interested in sub-
mitting your trauma center’s 
data, contact Melanie L. Neal, 
Manager, NTDB, at mneal@
facs.org. 
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