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+ For rigid endoscopic delivery systems (eg,
laryngoscopes, bronchoscopes, laparo-
scopes), care should be taken to avoid beam
heating of the sheath wall. If the metallic
tubular system is used improperly, the heat
inside the endoscope will cause thermal
damage to adjoining tissues.'

Recommended Practice V

All people in the nominal hazard zone should
wear appropriate eyewear approved by the laser
safety officer.

1. People in the nominal hazard zone should
wear protective eyewear of specific wave-

length and density. Scattered, diffused, and

reflected laser beams, in addition to direct

exposure from misdirected and damaged

fibers, can cause eye injuries.' Appropriate

laser safety eyewear filters out the hazardous

wavelength.of laser radiation to prevent ther-

mal eye injuries.

¢ Eyewear must be labeled with the appropri-
ate optical density and wavelength for the
laser in use. Laser eyewear is not inter-
changeable for a variety of lasers.'

¢ A lens filter of appropriate laser wavelength
‘may be used over the top of an endoscope
viewing port to protect the eye from laser
backscatter. The other eye, however, would
be left unprotected should a break in a light
fiber occur. Using an eye lens filter does not
reduce or cancel out the need for protective
eyewear for other people in the nominal
hazard zone.?

2. Patients’ eyes and eyelids should be protected
from the laser beam by a method approved by
the laser safety officer.’

+ Patients who remain awake during laser pro-
cedures should wear goggles or glasses des-
ignated for the type of laser being used.

¢ Patients undergoing general anesthesia
should be provided other appropriate protec-
tion, such as wet eye pads or laser-specific
eye shields.?

+ Patients undergoing laser treatments on or
around the eyelids should have their eyes
protected by corneal eye shields.'
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Recommended Practice VI

Personnel working in the laser environment
should avoid exposure to smoke plume generated
during laser surgery.

1. To reduce smoke plume inhalation, local

exhaust ventilation controls should be imple-
mented. These controls include, but may not
be limited to,

¢ wall suction units with in-line filters, and

¢ smoke evacuator units.

Laser smoke plume should be removed by
use of local exhaust ventilation. The collection
device should be placed as near as possible to
the point where plume is produced.’

. Personnel should wear high-filtration surgical

masks designed for use during laser procedures
that generate smoke plume. These specially
designed masks help filter particulate matter
and may reduce noxious odors.® These masks
should not be viewed as absolute protection
from chemical contaminants.'

. In situations in which minimal plume is gener- -
ated, a central wall suction systent with an in-line-

filter can be used to evacuate the plume. Central
wall suction units are designed to capture liquids,
making the use of in-line filters necessary. Low

‘suction rates associated with wall suction units

limit their efficacy in evacuating plume, making
them suitable for minimal plume only.¢

. In circumstances in which large amounts of

plume are generated, a mechanical smoke
evacuation system with a high-efficiency filter
should be used to remove laser smoke plume
according to manufacturers’ instructions. The
evacuator collection apparatus should be
placed as close as-possible to the laser site.
Detectable odor during the use of a laser and
smoke evacuation system is a signal that either
smoke is not being captured at the site, the air-
flow through the system is too fast for absorp-
tion to occur, or the filter has exceeded its use-
fulness and should be replaced.®

. Standard precautions should be used when work-

ing in the laser environment.' Laser gas airborne
contaminants produced during laser procedures
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have been analyzed and are shown to contain
gaseous toxic compounds, bioaerosols, and dead
and living cell material. At some level these have
been shown to have an unpleasant odor, cause
visual problems for physicians, cause ocular and
upper respiratory tract irritation, and have demon-
strated mutagenic and carcinogenic potential.’
The potential for bacterial and/or viral contamina-
tion of smoke plume remains controversial.

Recommended Practice VI

All people in the laser treatment area should be
protected from electrical hazards associated with
laser use.

1.

2

The laser safety officer should approve laser
systems and equipment before they are placed
in service and after they are evaluated for elec-
trical hazards.! - -

Laser service and preventive maintenance
should be performed on a regular basis by peo-
ple who have knowledge of laser systems. Ser-
vice and maintenance activities should be doc-
umented. The laser safety officer should review
maintenance documents before allowing any

" laser to be reentered into service. Documenta-

tion of actions taken to ensure the reliability and
safe operation of lasers assists the laser safety,
officer in maintaining a safe laser environment.
Recurring problems can be detected and solved
with appropriate follow-up.’

. Solutions should not be placed on laser units.

Lasers are high-voltage equipment that should
be protected against short circuiting associated
with spillage or splatter.?

Recommended Practice VIII

All people in the laser treatment area should be

protected from flammability hazards associated
with laser use.

1.

Personnel using lasers should be knowledge-
able of the fire hazards associated with laser
use. Fire is one of the most significant hazards
of laser use. The intense heat of laser beams
can ignite combustible/flammable solids, lig-
uids, and gases. Flammable and combustible
items in the laser environment include, but
may not be limited to,
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+ flammable liquids or combustible ointments
(eg, skin prep solutions, oil-based lubricants);

+ gases (eg, oxygen, methane, anesthetic

agents, alcohol vapor);

plastics;

paper or gauze materials;

surgical drapes;

adhesive or plastic tapes; and

endotracheal tubes.

* & * * &

The presence of increased oxygen concen-
trations enhances combustion of these prod-
ucts and leads to the rapid spread of flames.’
Pooled skin prep solutions also can retain laser |
heat, resulting in patient tissue burns. Pooled |
solutions should be removed and/or patted dry. |
Prep solutions can be absorbed into linens and |
body fibers (eg, hair). These solutions should |
be allowed enough time to evaporate before
drapes are applied. Alcohol-based skin prep
vapors can become trapped under drapes and
coverings, and the volatility of vapors can
increase the risk of surgical drape fires.?,

. Laser-appropriate fire extinguishers and water '

should be immediately available where lasers
are used. Immediate action can reduce the
magnitude of injury.'

. Special ignition-resistant drapes and/or mois-

tened, reusable fabrics should be used to drape
around areas that are close to the laser treat-
ment site to decrease the potential for fire.”

. Protected or specially designed endotracheal

tubes should be used to minimize the potential
for fire during laser procedures in the patient’s
airway or aerodigestive tract. Standard endotra-
cheal tubes are combustible and should not be
used. Other flammable items associated with
endotracheal tube use during laser procedures
include

¢ plastic,

+ plastic tape,

¢ ointment/lubricant, and

+ surgical prep solution.

Endotracheal tube cuffs should be inflated
with dyed saline so that punctures can be rec-
ognized and action taken immediately. Moist-
ened packs around the tube may provide addi-
tional protection.!
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