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T he following Recommended Practices for 
Laser Safety in Perioperative Practice Settings 
were developed by the AORN Recommended 

Practices Committee and have been approved by the 
AORN Board of Directors. They were presented as 
proposed recommendations for comments by mem-
bers and others. They are effective November 1, 
2010. These recommended practices are intended as 
achievable recommendations representing what is 
believed to be an optimal level of practice. Policies 
and procedures will reflect variations in practice set-
tings and/or clinical situations that determine the 
degree to which the recommended practices can be 
implemented. AORN recognizes the various settings in 
which perioperative nurses practice. These recom-
mended practices are intended as guidelines adaptable 
to various practice settings. These practice settings 
include traditional operating rooms (ORs), ambulatory 
surgery centers, physicians’ offices, cardiac catheteriza-
tion laboratories, endoscopy suites, radiology depart-
ments, and all other areas where surgery and other 
invasive procedures may be performed. 

Purpose
These recommended practices provide guidance to 
perioperative personnel in the use and care of laser 
equipment and to assist practitioners in providing a 
safe environment for patients and health care work-
ers during use of laser technology. This document 
incorporates activities described in the American 
National Standards Institute’s (ANSI’s) American 
National Standards for the Safe Use of Lasers in 
Health Care Facilities ANSI Z136.3, which specifies 
standards for the use of class 3 and class 4 laser 
devices in the health care environment.1 Health care 
facilities are encouraged to obtain Safe Use of Lasers 
in Health Care Facilities ANSI Z136.31 and ANSI’s 
American National Standard for Safe Use of Lasers 
ANSI Z136.12 and to have them readily available in 
the practice environment. 

Recommendation I

A laser safety program should be established for all owned, 
leased, or borrowed laser equipment in any location where 
lasers are used in the health care organization.1,3,4

Health care laser systems are classified by their rela-
tive hazard and the appropriate controls.1 Class 3 and 
primarily class 4 lasers are used in the health care 
setting. Class 4 laser exposure may be hazardous to 
eyes and skin, and may pose a potential fire risk.1 
Class 3 lasers are potentially hazardous in the event 
of direct exposure or exposure to specular reflection 
(ie, mirror-like reflection of light).1,4

I.a. A formal laser safety program should include, 
but not be limited to,

delegating authority and responsibility for 
supervising laser safety to a laser safety offi-
cer (LSO);
establishing a multidisciplinary laser safety 
committee or safety committee3;
establishing usage criteria and authorized 
procedures for all health care personnel 
working in laser nominal hazard zones;
identifying laser hazards and appropriate 
administrative, engineering, and procedural 
control measures;
educating personnel (eg, operators) regard-
ing the assessment and control of hazards; 
and
managing and reporting accidents or inci-
dents related to laser procedures, including 
c rea t ing  ac t ion  p lans  to  prevent 
recurrences.1

A laser safety program may minimize 
potential laser hazards. A multidisciplinary 
laser safety committee is integral to establish-
ing and monitoring laser safety.3

I.a.1. The multidisciplinary laser safety commit-
tee or safety committee may include
• the chief operating officer; 
• the director of patient safety;
• the patent safety coordinator; 
• the director of biomedical engineering 

and/or clinical/biomedical engineer5;
• the LSO5;
• the deputy laser safety officer;
• the chief of surgery; 
• a physician representative from each 

specialty group using lasers5;
• an anesthesia care provider5;
• the perioperative services director5;
• the perioperative educator;
• the director of medical staff education/

credentialing;
• the environmental manager5;
• the risk manager; 
• a laser safety specialist (eg, nurse, tech-

nician)5; and/or 
• the hazardous materials manager.5

I.a.2. The responsibilities of the laser safety 
committee or safety committee should 
include, but not be limited to,
• strategic planning (eg, technology 

assessment, cost analysis, product 
evaluation); 

• credentialing; 
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• hazard assessment; 
• laser safety program oversight;
• laser-related policy and procedure devel-

opment and enforcement; and 
• laser-related education. 

I.a.3. The laser safety committee or safety com-
mittee members should review activities 
including, but not limited to,
• acquisition of laser-related technology,5

• design of facilities where lasers are used, 
• marketing information from laser vendors,5

• credentialing education and competencies, 
• education and training programs,5

• protocols,5 
• policies and procedures, 
• variance reporting, 
• laser audits, and
• use of third-party laser systems.

I.a.4. The laser safety committee or safety com-
mittee should verify that any physician 
who operates the laser is credentialed to 
perform the procedure as defined by the 
health care organization’s policy. Physician 
credentialing by the health care organiza-
tion’s medical board should include, but is 
not limited to,
• completing coursework in basic laser 

physics, laser tissue interaction, and 
clinical applications3,5;

• training in the operation and safety of the 
specific laser for which privileges are 
sought1,3,5; and

• completing a preceptorship (ie, training, 
observation, mentoring).1

Lasers are highly technical medical 
devices with potential for harm. Laser expe-
rience among physicians varies depending 
on the degree that residency training pro-
grams incorporate lasers into their 
program.1

I.b. An LSO should be appointed as part of a laser 
safety program and should be authorized by the 
health care organization’s administrators to 
monitor and oversee the control of laser 
hazards.1

The LSO helps to ensure the safety of 
patients and personnel where lasers are used. 

I.b.1. The responsibilities of the LSO should 
include, but not be limited to,
• verifying the manufacturer’s hazard clas-

sification label of all lasers and laser 
systems1;

• performing a laser hazard evaluation 
before initial use1;

• overseeing the implementation of the 
health care laser system manufacturer’s 
control measures1;

• developing policies and procedures for 
maintenance, service, and use of lasers1;

• verifying that protective equipment is 
available, used correctly, and free of 
defects1;

• ascertaining that warning signs and 
labels comply with the Federal Laser 
Product Performance Standard or inter-
national standards1;

• approving equipment and installation 
according to the manufacturer’s safety 
recommendations1; and

• coordinating laser safety and education 
programs.1

I.b.2. The LSO may fulfill multiple roles (eg, laser 
operator, laser safety specialist [LSS]) 
within the health care organization depend-
ing on the scope of services provided.

I.b.3. The LSO or an appointee should assess any 
rented or borrowed equipment for compli-
ance with all federal, state, local, and facil-
ity requirements.1

The LSO is responsible for the monitor-
ing and oversight of laser hazards control.1

I.b.4. The LSO should make certain that the terms 
of agreements with a third-party laser 
equipment provider and/or operator 
include, but are not limited to, 
• laser operator credentials that meet the 

health care organization’s policy; 
• written validation of the laser’s mainte-

nance, service, and cleaning; 
• documentation of data elements regard-

ing each laser procedure performed that 
meets the health care organization’s pol-
icy; and 

• provision of safety orientation and train-
ing of the perioperative team associated 
with the laser procedure.

I.c. An LSS (eg, laser resource nurse) should be des-
ignated and approved by the LSO for each area 
when lasers are being used in multiple sites in a 
health care organization. 

The LSS oversees the safe laser use in each 
area where a laser is used. An LSS may not be 
needed where the laser is used only in one loca-
tion and the LSO is available.

I.c.1. The responsibilities of the LSS should 
include, but not be limited to,
• supervising laser usage in a specific area 

(eg, ambulatory surgery unit, eye clinic); 
• acting as a liaison between the clinical 

laser users and the LSO; 
• troubleshooting equipment problems3;
• monitoring compliance with the health 

care organization’s laser policies and 
procedures; 

• reviewing laser-related documentation 
(eg, logs, laser manufacturer’s directions); 

• acting as a resource to staff members and 
laser users; and 



145

Equipm
ent and Product Safety

RP: Laser Safety
• assessing needs for continuing education 

and training.

Recommendation II

All personnel should know where lasers are being used and 
access to these areas should be controlled.1,4

Identifying the laser treatment area with laser warning 
signs and controlling access prevents unintentional 
exposure to the laser beam.

II.a. A nominal hazard zone (ie, the space in which 
the level of direct, reflected, or scattered radia-
tion used during normal laser operation 
exceeds the applicable maximum permissible 
exposure) should be identified.1

The nominal hazard zone usually is con-
tained within the room but may extend through 
open doors and/or transparent windows, 
depending on the type of laser being used. Iden-
tification of the nominal hazard zone establishes 
the area where control measures are required. 

II.a.1. The LSO should determine the nominal 
hazard zone by referencing ANSI Z136.1 
and ANSI Z136.3, as well as the safety 
information supplied by the laser 
manufacturer.1,2

II.a.2. Personnel in the nominal hazard zone 
should be aware of all necessary laser safety 
precautions (eg, wearing appropriate eye 
protection) to avoid inadvertent exposure to 
laser hazards.1

II.b. Clearly marked laser signs should be placed at 
all entrances to laser treatment areas when 
lasers are in use.3,4

Laser signs alert health care personnel to the 
areas where lasers are in use.

II.b.1. Recognizable warning signs specific to the 
type of laser being used should be designed 
according to the information described in 
ANSI Z136.3.1,6

II.b.2. Warning signs should be placed conspicu-
ously to alert bystanders to potential 
hazards.1

II.b.3. Laser warning signs should be removed 
when the laser procedure is completed.4

II.c. Doors in the nominal hazard zone should 
remain closed and windows, including door 
windows, should be covered with a barrier that 
blocks transmission of a beam as appropriate to 
the type of laser being used.1,4,6

Laser energy, except energy from carbon 
dioxide wavelength lasers, has the potential to 
pass through windows. Maintaining a blocking 
barrier stops the transmission of the laser beam.7 

Recommendation III

Patients and health care personnel in the laser treatment area 
should be protected from unintentional laser beam exposure.1

Unintentional laser beam exposure may cause eye and 
skin damage.1

III.a. Procedures should be implemented to prevent 
accidental activation or misdirection of laser 
beams that include, but are not limited to, the 
following:

access to laser keys should be restricted to 
authorized personnel who are skilled in laser 
operation1,3,4,7;
lasers should be placed in standby mode 
when not in active use1,3,4,8;
the laser foot switch should be placed in a 
position convenient to the operator with the 
activation mechanism identified; and
the laser user should be the only one to acti-
vate the device with the foot pedal.4,8

Accidental activation or misdirection of the 
laser beam may cause eye and skin injury to the 
patient and health care personnel.9 Attention to 
proper placement of the foot switch and use of 
the standby setting can reduce unintended acti-
vation of the laser beam and potential injury to 
the patient and health care personnel. Control 
of activation by the laser user prevents uninten-
tional discharge of laser energy to minimize the 
potential for patient or health care personnel 
injury.

III.b. The laser assistant (eg, RN, laser technician) 
should not have competing responsibilities that 
would require leaving the laser unattended dur-
ing active use. 

Circulating responsibilities may preclude the 
ability to assume responsibility for laser opera-
tion. The laser assistant runs the laser console 
to control the laser parameters under the super-
vision of the laser user. The laser user operates 
the laser for its intended purpose within the 
user’s scope of practice, education, and 
experience.1

III.b.1. Personnel assignments for a procedure dur-
ing which a laser is used should be based 
on, but not limited to,
• patient assessment and acuity,
• the type of laser being used,
• the complexity and type of procedure, 
• surgical site, and 
• the experience and competency of the 

laser assistant and RN circulator.

III.c. The emergency shut off switch should be used 
to disable the laser in case of a component 
breakdown or untoward event.1,7,10

Immediate shut down of the laser may pre-
vent patient and health care personnel injury as 
well as equipment damage.
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III.d. Reflective surfaces should be minimized during 

laser surgery.1

The laser beam may refract off shiny surfaces, 
potentially causing skin or eye injury.7

III.d.1. Anodized, dull, non-reflective, or matte- 
finished instruments should be used near the 
laser site.3,4,7

Anodized, dull, non-reflective, or matte-
finished instruments decrease the reflectiv-
ity of laser beams.1,3,4,7

III.d.2. Instruments that have been coated (ie, ebon-
ized) should be inspected regularly for dam-
age to the integrity of the coating. Instru-
ments with damaged coating should be 
removed from service and repaired or 
replaced.7

Damage or scratches to the coating may 
allow the laser beam to refract off shiny sur-
faces, potentially causing skin or eye 
injury.7

III.d.3. Reflective instruments that cannot be ebon-
ized should be covered with saline- 
saturated materials (eg, towels, radiopaque 
sponges).

III.e. Exposed tissues around the surgical site should 
be protected with saline-saturated materials (eg, 
towels, sponges) when lasers with a thermal 
effect are being used.1

The solution (eg, saline) absorbs or disperses 
the energy of the laser beam in areas not 
intended for laser application.4

III.e.1. These materials should be remoistened 
periodically to prevent drying and becom-
ing an ignition source.7,11

III.f. Backstops (eg, titanium rods, quartz rods) or 
guards should be used during CO2 laser surgery 
to prevent the laser beam from striking normal 
tissue.4,7

The CO2 laser beam continues to move 
through the tissue after it cuts or coagulates. A 
backstop or guard will prevent the laser beam 
from affecting non-targeted tissue.

III.f.1. Mirrors made of rhodium or stainless steel 
may be used as a backstop in hard-to-reach 
areas. 

III.g. When a fiber is used to deliver laser energy 
through an endoscope, the end of the fiber should 
extend past the end of the endoscope and be in 
view at all times during active use.1

Activation of the laser fiber inside the endo-
scope may cause damage to the scope.

III.g.1. For rigid endoscopic delivery systems (eg, 
laryngoscopes, bronchoscopes, laparo-
scopes), care should be taken to avoid heat-
ing of the sheath wall by the laser beam.1

If the metallic tubular system is used 
improperly, the heat inside the endoscope 

will cause thermal damage to adjoining 
tissues.1

III.h. When using lasers with flexible endoscopic deliv-
ery systems, care should be taken to avoid laser 
beam exposure within the sheath.1

Flexible fiber-optic endoscopic sheaths may 
be damaged by heat. Flexible fiber-optic endo-
scope sheaths may be flammable.1

Recommendation IV

All people in the nominal hazard zone should wear appropriate 
eyewear selected and approved by the LSO.1,3,4,10,12

Scattered, diffused, and reflected laser beams, in addi-
tion to direct exposure from misdirected and damaged 
fibers, can cause eye injuries.1,6

IV.a. Selection of appropriate laser protective eye-
wear should be based on, but not limited to, 

the recommendations of the laser manufac-
turer1 and
the manufacturer’s laser protective eyewear 
specifications.1 
Laser protective eyewear protects the wearer 

from eye injury from direct or diffuse laser 
beams.1

IV.b. People in the nominal hazard zone must wear 
protective eyewear or use filters of specific 
wavelength and optical density for the laser in 
use.1,6,12

Eyes are vulnerable to injury from the laser 
beam. The part of the eye that is at risk depends 
on the wavelength of the laser used.4 Color 
vision and/or night vision could be impaired or 
lost if the laser beam focuses on the retina.6 Pro-
tective glasses are manufactured to specifica-
tions that will prevent damage to the eye by 
stopping the laser energy from penetrating the 
lens of the eye.7 Lens filters protect the laser 
user from laser exposure.1

IV.b.1. Eyewear must be labeled with the appropri-
ate optical density and wavelength for the 
laser in use.1,4,12

Optical density is the ability of laser pro-
tective eyewear to absorb a specific laser 
wavelength. The portion of the eye (eg, lens, 
cornea, retina) that may be injured by expo-
sure to the laser beam depends on the 
laser’s wavelength.4

IV.b.2. Correct laser wavelength and optical den-
sity eye protection should be available at 
the entrance to a room where a laser is in 
use.1,6

IV.b.3. Laser shutters or filters with the appropriate 
optical density should be used on micro-
scopes to protect the laser user from laser 
exposure.1

Shutters and laser filters protect the laser 
user from laser exposure.1
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IV.b.4. Laser filters with the appropriate optical 

density should be used on microscope 
accessory oculars. If filters are unavailable, 
personnel using accessory microscope view 
ports should wear protective eyewear.1

Filters protect viewers using microscope 
accessory oculars from laser exposure.1

IV.b.5. Health care personnel in the nominal hazard 
zone should wear protective eyewear even 
when a microscope eye lens filter is in use 
unless the LSO has determined that protec-
tive eyewear is not needed in the nominal 
hazard zone.1,6,7

IV.b.6. A lens filter of the appropriate laser wave-
length may be used over the top of an endo-
scope viewing port.1,4

IV.b.7. Protective eyewear should be carefully han-
dled and stored to prevent scratches and 
damage.4,7

IV.b.8. Protective eyewear should be inspected for 
damage and scratches before use. Damaged 
eyewear should be removed from use and 
reported to the LSO or LSS.1,7

IV.c. Patients’ eyes and eyelids should be protected 
from the laser beam.1,3

The laser beam may cause injury to the 
patient’s eyes if they are unprotected. The part 
of the eye at risk depends on the wavelength of 
the laser being used.4

IV.c.1. Patients who remain awake during laser 
procedures should wear goggles or glasses 
designated for the type of laser being 
used.3,4,7

IV.c.2. Patients undergoing general anesthesia 
should be provided with appropriate pro-
tection, such as wet eye pads, laser-specific 
eye shields, or as approved by the LSO.1,3,4

IV.c.3. Patients undergoing laser treatments on or 
around the eyelids should have their eyes 
protected by metal corneal eye shields that 
are approved by the US Food and Drug 
Administration (FDA).1,4,6,7

IV.d. Medical surveillance (eg, baseline eye exam, 
post-procedure exposure exam) should be con-
sidered for health care personnel where class 3B 
and class 4 lasers are used, if requested by the 
employing health care organization.1,4,7,13

A baseline eye examination provides historical 
information in the event of a laser injury.1,4

IV.d.1. The baseline exam should be performed 
before working with lasers, as directed by 
the health care organization policy and 
procedure.1,14

IV.d.2. A medical eye exam should be performed at 
the time of a suspected or abnormal exposure 
to laser radiation.1,13,14

Recommendation V

Potential hazards associated with surgical smoke generated in 
the laser practice setting should be identified and safe prac-
tices established.

Surgical smoke (ie, plume) is generated from use of 
lasers.1,15 Analysis of the airborne contaminants pro-
duced during laser surgery has shown that laser plume 
contains toxic gas and vapors (eg, benzene, hydrogen 
cyanide, formaldehyde); bioaerosols; dead and living 
cell material, including blood fragments; and 
viruses.1,16-18

Many additional hazardous chemical compounds 
have been noted in surgical smoke.17-22 At some level, 
these contaminants have been shown to have an 
unpleasant odor, cause problems with visibility of the 
surgical site, cause ocular and upper respiratory tract 
irritation, and demonstrate mutagenic and carcino-
genic potential.1,17

Bacterial and/or viral contamination of plume has 
been highlighted by different studies.18,23,24 The National 
Institute of Occupational Safety and Health (NIOSH) 
recommends that smoke evacuation systems be used to 
reduce potential acute and chronic health risks to 
health care personnel and patients.17 The Occupational 
Safety and Health Administration (OSHA) has no sepa-
rate standard related to surgical smoke plume, but does 
address related safety hazards in the General Duty 
Clause and Bloodborne Pathogens Standard.25,26

V.a. Surgical smoke should be removed by use of a 
smoke evacuation system in both open and mini-
mally invasive procedures to prevent occupa-
tional exposure to laser-generated airborne 
contaminants.1

Local exhaust ventilation (LEV) is the pri-
mary means to protect health care personnel 
from occupational exposure to laser-generated 
airborne contaminants.1 Potential health and lia-
bility risks may be reduced by the evacuation of 
surgical smoke.16

V.a.1. When surgical smoke is generated, an indi-
vidual smoke evacuation unit with a 0.1 
micron filter (eg, ultra-low particulate air 
[ULPA] or high efficiency particulate air 
[HEPA]) should be used to remove surgical 
smoke.1,17

During laser surgery, the cells are heated 
to a high temperature causing the cell mem-
brane to rupture, releasing particles into the 
air. Lasers create particles approximately 0.3 
microns in size.18

V.a.2. The capture device (eg, wand, non- 
flammable suction tip) of the smoke evacua-
tion system should be positioned as close as 
possible, but no greater than two inches 
(5.08 cm) from the source of the smoke.16,17

Close proximity of the smoke evacuation 
wand maximizes particulate matter and 
odor capture and enhances visibility at the 
surgical site.1,4
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V.a.3. Smoke evacuation units and accessories 

should be used according to manufacturers’ 
written instructions.

V.a.4. When a central (wall) suction system is 
used to evacuate smoke, a 0.1 micron in-
line filter (eg, ULPA filter) should be used.4,17 
The in-line filter should be placed between 
the suction connection and the suction 
canister.1

Central (ie, wall) suction units are 
designed to capture liquids and are used 
with an in-line 0.1 micron filter to remove 
airborne contaminants.17 Low suction rates 
associated with centralized suction units 
limit their efficiency in evacuating plume, 
making them suitable only for the evacua-
tion of small amounts of plume.16

V.a.5. When a centralized suction system dedi-
cated for smoke evacuation is available, the 
smoke evacuator lines should be flushed 
according to the manufacturer’s instructions 
to prevent particulate matter build up or 
contamination of the suction line.

V.b. Used smoke evacuator filters, tubing, and 
wands should be considered potentially infec-
tious waste. These used devices should be han-
dled using standard precautions and disposed 
of as biohazardous waste.1,4,16,17

Airborne contaminants produced during 
laser procedures have been analyzed and are 
shown to contain gaseous toxic compounds, 
bioaerosols, and dead and living cell material. 
At some level, these contaminants have been 
shown to have an unpleasant odor, cause visual 
problems for health care personnel, cause ocu-
lar and upper respiratory tract irritation, and 
demonstrate mutagenic and carcinogenic poten-
tial.1 Bacterial and/or viral contamination of 
smoke plume also has been identified.23,24

V.c. Personnel should wear respiratory protection 
(ie, fit-tested surgical N95 filtering face piece 
respirator or high-filtration surgical mask) dur-
ing procedures that generate surgical smoke as 
secondary protection against residual plume 
that has escaped capture by local exhaust 
ventilation.4

Local exhaust ventilation is the first line of 
protection from surgical smoke.1,27

Analysis of the airborne contaminants pro-
duced during laser surgery has shown that laser 
plume contains toxic gas and vapors (eg, benzene, 
hydrogen cyanide, formaldehyde); bioaerosols; 
dead and living cell material, including blood 
fragments; and viruses.1,16-18

Many additional hazardous chemical com-
pounds have been noted in surgical smoke.17-22

V.c.1. High-filtration face masks should not be used 
as the first line of protection against surgical 
smoke inhalation or as protection from chem-

ical or particulate contaminants found in sur-
gical smoke plume.1,27

A surgical mask is intended to prevent the 
release of potential contaminants from the 
user into their immediate environment. It 
also is used to protect the wearer from large 
droplets, sprays, and splashes of body flu-
ids.28 High-filtration face masks are specifi-
cally designed to filter particulate matter that 
is 0.1 micron in size and larger. Virus parti-
cles range from about 0.01 to 0.3 microme-
ters.19 Surgical and high filtration masks do 
not seal the face and may allow dangerous 
contaminants to enter the health care work-
er’s breathing zone.28

A recent laboratory study of five surgical 
masks with bacterial filtration efficiency of 
95% to 99% found that 80% to 100% of sub-
jects failed an OSHA-accepted qualitative fit 
test using Bitrex (ie, a bitter tasting aerosol) 
and quantitative fit factors ranged from 4 to 8 
(12% to 25% leakage) using a TSI Porta-
count.29 In contrast, the least protective type of 
respirator (ie, negative pressure half mask) 
must have a fit factor (outside particle concen-
tration divided by inside concentration) of at 
least 100 (1% leakage). A high-filtration mask 
provides less protection than a fit-tested N95 
filtering face piece respirator.30

Research is pending to test the efficacy of 
high-filtration masks and the air quality and 
quantity of airborne contaminants resulting 
from varying energy devices (eg, laser, elec-
trosurgery, ultrasonic).

V.c.2. Respiratory protection that is at least as pro-
tective as a fit-tested surgical N95 filtering 
face piece respirator should be considered 
for use in conjunction with LEV in disease 
transmissible cases (eg, human papillomavi-
rus)23,24,31 and during high-risk or aerosol 
transmissible disease procedures (eg, tuber-
culosis, varicella, rubeola).32 

A fit-tested surgical N95 filtering face 
piece respirator is a personal protective 
device that is worn on the face, covers at 
least the nose and mouth, and is used to 
reduce the wearer’s risk of inhaling hazard-
ous airborne particles including infectious 
agents.28 The NIOSH respirator approval 
regulation defines the term N95 to refer to a 
filter class that removes at least 95% of air-
borne particles during “worse case” testing 
using a “most-penetrating” sized particle 
during NIOSH testing.28 Filters meeting the 
criteria are given a 95 rating. Many filtering 
face piece respirators have an N95 class fil-
ter and those meeting this filtration perfor-
mance are often referred to simply as N95 
respirators.28
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Recommendation VI

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

Lasers may use high voltage electrical current.7 Electro-
cutions and accidental shock of personnel have been 
reported.3

VI.a. The LSO should approve laser systems and 
equipment after they are evaluated for electrical 
hazards and before they are placed in service.

The LSO is responsible for administration 
and oversight of laser hazards.1

VI.b. The manufacturer’s directions for laser installa-
tion, operation, and maintenance should be 
followed.

Some laser systems require special utilities 
(eg three-phase, 208 VAC, 50 ampere service).3

VI.b.1. The manufacturer’s recommendations for 
electrical plugs and outlets should be 
followed.3,4

VI.c. The electrical cord and plugs of the laser 
should be handled in a manner that minimizes 
the potential for damage and subsequent 
patient and health care personnel injuries.

Improper handling of cords and plugs may 
result in breaks in the cord’s insulation, fraying, 
and other electrical hazards.

VI.c.1. The electrical cord should be free of kinks, 
knots, and bends.

Kinks, knots, and bends damage the cord 
and cause current leakage, current accumu-
lation, and overheating of the cord’s 
insulation.

VI.c.2. The laser plug, not the cord, should be held 
when it is removed from the outlet.

Pulling on the cord may cause cord 
breakage, which poses a fire hazard.

VI.c.3. The laser cord and plug should be kept dry.3

Fluids in or around the laser connection 
and cord may cause an electrical hazard as 
a result of a short circuit.

VI.c.4. The laser’s cord should be inspected before 
use or electrically tested for outer insulation 
damage.3

Cord failures can result in electrical shock, 
sparking, or a fire, which could injure the 
patient or health care personnel.

VI.d. Liquids should not be placed on laser units.4,7

Lasers are high-voltage equipment that 
should be protected against short circuiting 
associated with spillage or splatter.4,7

VI.e. Laser service and preventive maintenance in 
accordance with the manufacturer’s guidelines 
should be performed on a regular basis by 
trained personnel who have knowledge of laser 
systems.3

Periodic preventive maintenance helps to 
support continued safe operation of laser 
devices.1

VI.e.1. The laser safety officer should review main-
tenance documents before allowing any laser 
to be reentered into service.

Recommendation VII

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

Fire is a potential hazard of laser use.3,4,8,11,33-35 The 
intense heat of laser beams can ignite combustible or 
flammable solids, liquids, and gases.34 The presence of 
increased oxygen concentrations enhances combustion 
and leads to the rapid spread of flames.

VII.a. Fire safety measures should be followed when 
lasers are in use according to local, state, and 
federal regulations.36,37

Lasers are a potential ignition and fire source 
in the perioperative environment.11

VII.a.1. The laser should not be activated in  
the presence of flammable agents (eg, anti-
microbial skin prep or hand antisepsis 
agents, tinctures, de-fatting agents, collo-
dion, petroleum-based lubricants, phenol, 
aerosol adhesives, uncured methyl methary-
late) until the agents are dry and vapors 
have dissipated.11,33,38-41

Alcohol-based prep agents remain flam-
mable until they are completely dry. Vapors 
occurring during evaporation also are flam-
mable. Trapped solution or vapors under 
clear, adhesive, or surgical drapes increases 
the risk of fire or burn injury.40 Alcohol-
based skin prep agents are particularly haz-
ardous because the surrounding hair or fab-
ric can become saturated.

Pooling can occur in body folds and 
crevices (eg, umbilicus, sternal notch). 

Ignition of flammable substances by 
lasers has caused fires and patient injuries. 
Flammable prep agents can be safely used 
by adhering to National Fire Protection 
Agency standards, local fire codes, and 
AORN recommendations and guidance 
statements.

Use of nonflammable prep agents will 
minimize this risk.20,37,38,41 

VII.a.2. Caution should be used when using a laser 
in the presence of combustible anesthetic 
gases during surgery on the head, face, neck, 
and upper chest.11,34,39,42

The intense heat of laser beams can 
ignite combustible or flammable solids, liq-
uids, and gases.34 The presence of increased 
oxygen concentrations enhances combus-
tion and leads to the rapid spread of 
flames.42
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VII.a.3. When using a laser, sponges and drapes 

near the surgical site should be kept 
moist.3,4,11,27,33,35,43,44 

In an oxygen-enriched environment, the 
high energy delivery of a laser will burn 
anything combustible or flammable.11,44 The 
fire triangle requires an ignition source (eg, 
the laser); an oxidizer (eg, the oxygen 
enriched environment); and fuel (eg, surgi-
cal drapes). Moistening draping materials 
decreases the potential for fire.4

VII.a.4. During perineal surgery, moistened radi-
opaque sponges may be used for rectal 
packing or covering the anus.1,4,7

Moist packing prevents the release of meth-
ane gas from the rectum. Methane gas is highly 
flammable and potentially explosive.3,4,7

VII.b. Laser surgery should not be performed in an 
oxygen-enriched environment.11,34

An oxygen-enriched environment lowers the 
temperature and energy at which fuels will 
ignite.8,33,40,42 Fires, including airway fires, have 
resulted from the laser sparking in the presence 
of concentrated oxygen.8

VII.b.1. The lowest possible oxygen con centration 
that provides adequate patient oxygen satu-
ration should be used.1,4,33,35,38,43,45-47

Mixing oxygen with nonflammable gases 
such as medical air or helium reduces the 
risk of fire.1,11,47,48

VII.b.2. Surgical drapes should be arranged to mini-
mize the buildup of oxidizers (eg, oxygen, 
nitrous oxide) under the drapes.11,33-35,42,43

VII.c. Personnel should be prepared to immediately 
extinguish flames should they occur.11

A small fire can progress to a life-threatening 
emergency in seconds. Lasers are a potential 
ignition source and a common cause of surgical 
fires and patient injury.11

VII.c.1. Wet towels and saline should be available 
on the sterile field to extinguish a fire 
should one occur.4,6

VII.d. Fuel risks should be minimized.11

Many of the materials and solutions used in 
the perioperative setting are potential fuel 
sources (eg, prepping agents, linens, dressings, 
ointments, anesthesia components).11

VII.d.1. Flammable prep solution should have 
enough time to evaporate before drapes are 
applied.11,43

Prep solutions can be absorbed into linens 
and body fibers (eg, hair). Alcohol-based skin 
prep vapors can become trapped under 
drapes and coverings, and the volatility of 
these vapors can increase the risk of surgi-
cal drape fires.11

VII.d.2. Pooled solutions should be removed or pat-
ted dry.4,11

VII.e. The LSO should determine the type of extin-
guisher needed for each specific laser based on 
manufacturers’ suggestions.44

VII.e.1. Fire extinguishers and saline should be 
immediately available where lasers are 
used.1,4,7

Immediate action can reduce the magni-
tude of injury.1

VII.f. Laser-resistant endotracheal tubes should be 
used to minimize the potential for fire during 
laser procedures involving the patient’s airway 
or aerodigestive tract.1,7,8,10,11,34,35,42,43,49

Polyvinylchloride (PVC), silicone, and red 
rubber endotracheal tubes are combusti-
ble.1,4,8,34,49 Burned PVC produces hydrochloric 
acid and harmful vapors.1,42 Burned red rubber 
tubes produce carbon monoxide.1 An airway fire 
may result in damage to the trachea and lungs, 
severe injury, and death.8,49

VII.f.1. Endotracheal tube cuffs should be inflated 
with normal saline during laser procedures 
involving the patient’s airway or aerodiges-
tive tract.1,4,8,11,43,49,50

VII.f.2. Saline with dye (eg, methylene blue) in the 
endotracheal tube cuff should be used to 
enhance  the  de tec t ion  o f  a  cu f f 
puncture.4,8,11,42,43,49,50

Using saline with dye in the endotra-
cheal tube cuff helps perioperative person-
nel recognize punctures and take immediate 
action.43,49,50 The saline also provides a 
means  o f  hea t  t r ans f e r  and  f i r e 
suppression.50

VII.f.3. Moistened packs may be placed around the 
endotracheal tube. These packs should be 
kept moist throughout the procedure.1,11,43

VII.f.4. Health care personnel should be aware of 
other flammable items associated with 
endotracheal tube use during laser proce-
dures. These include, but are not limited to,
• plastic items (eg, breathing circuit, air-

way, suction catheter)11,34,49;
• adhesive tape11; and 
• ointment or lubricant.11,34,49

VII.g. The airway fire management procedure should 
be posted in laser treatment areas.49

Immediate action is required if an airway fire 
occurs. An airway fire can damage a patient’s 
lungs almost immediately.49

VII.h. Surgical fires should be reported as a sentinel 
event to the appropriate agency (eg, FDA, state 
health department, certifying body, local fire 
department, ECRI).43,51

Reporting surgical fires raises awareness 
about hazards and adds to the body of preven-
tion knowledge.52
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Recommendation VIII

Personnel working in laser environments should demonstrate 
competency commensurate with their responsibilities. Educa-
tion programs should be specific to laser systems used and 
procedures performed in the facility.

Initial education on the underlying principles of laser 
safety and laser biophysics provides direction for per-
sonnel in providing a safe environment. Additionally, 
periodic educational programs provide reinforcement 
of principles of laser technology and new information 
on changes in technology, its application, compatibil-
ity of equipment and accessories, and potential 
hazards.

VIII.a. Personnel working in a laser environment 
should have knowledge of the established laser 
safety program.

The laser safety education program should 
provide health care personnel with a thorough 
understanding of laser procedures and the tech-
nology required for establishing and maintain-
ing a safe environment during laser procedures. 
Laser education and training gives direction for 
personnel working in or near laser use areas and 
provides a safe environment for the patient and 
health care personnel.

VIII.a.1. Program criteria and content should be in 
accordance with applicable standards; the 
facility’s policies and procedures; and fed-
eral, state, and local regulations.

VIII.a.2. Personnel should be required to demon-
strate laser competency periodically and 
when new laser equipment, accessories, or 
safety equipment is purchased or brought 
into the practice environment.

VIII.a.3. The laser safety program should provide 
participants with a thorough understanding 
of laser procedures and the technology 
required for establishing and maintaining a 
safe environment during laser procedures.

VIII.b. The LSO should be qualified through education 
and experience to administer the laser safety 
program.1 

Laser education and training gives direction for 
the LSO to provide a safe environment for the 
patient and health care personnel.

VIII.b.1. The LSO should have education and experi-
ence in laser operations, clinical applica-
tions, and safety.5

VIII.b.2. Laser safety officer education and preparation 
should include, but not be limited to,
• completion of a formal medical laser 

safety course, 
• completion of a formal medical laser 

safety officer course, 
• certification as a medical laser safety offi-

cer, and 
• previous laser operator work experience. 

VIII.c. The LSS and laser assistant (eg, laser nurse, 
technician) should be qualified by education 
and training.1

Laser education and training gives direction 
for the laser operator to provide a safe environ-
ment for patients and health care personnel.

VIII.c.1. Laser assistant training should include, but 
not be limited to, 
• laser operation principles5;
• laser biophysics; 
• clinical applications5;
• potential risks to the patient and health 

care personnel5;
• safety procedures3,5;
• care of the laser, safety equipment, and 

accessories5; and 
• hands-on use of the laser (eg, set-up, test-

ing, control panel use).5

VIII.d. Personnel using lasers should be knowledgeable 
about the fire hazards associated with laser use.34

Fire is a potential hazard of laser use.8,11,33,35 
The intense heat of laser beams can ignite com-
bustible or flammable solids, liquids, and 
gases.34 The presence of increased oxygen con-
centrations during surgery enhances combustion 
and leads to the rapid spread of flames.

Flammable and combustible items in the 
laser environment include

liquids (eg, alcohol-based skin prep 
solutions)11,44;
ointments (eg, petroleum- or oil-based 
lubricants)11,44;
gases (eg, oxygen, methane, anesthetic agents, 
alcohol vapor)11;
plastics44;
paper or gauze materials8;
surgical drapes4,11,44;
foam positioning devices; 
adhesive tape11; and 
endotracheal tubes.8,11,34,44

VIII.d.1. Emergency fire drills should be performed 
at least once a year with the entire perioper-
ative team, including anesthesia care pro-
viders.43,44 Airway fire management should 
be included in fire drills.49 Fire extinguisher 
training should be included as part of the 
health care organization’s fire plan.44

VIII.e. Administrative personnel should assess and 
document initial and annual competency of per-
sonnel in the safe use of lasers and the accesso-
ries for each type of laser used.4

A competency assessment provides a record 
that personnel have a basic understanding of 
laser technology, its risks, and appropriate cor-
rective actions to take in the event of a fire or 
injury. This knowledge is essential to minimize 
the risks of equipment misuse and to provide a 
safe environment of care.
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Recommendation IX

Policies and procedures for laser surgery should be developed, 
reviewed periodically, revised as necessary, and readily avail-
able in the practice setting.5

Policies and procedures assist in the development of 
patient safety protocols, as well as quality assessment 
and improvement activities. Policies and procedures 
establish authority, responsibility, and accountability 
within the facility. They also serve as operational 
guidelines that are used to minimize patient risk fac-
tors, standardize practice, direct staff members, and 
establish guidelines for continuous performance 
improvement activities.

IX.a. Policies and procedures for laser safety should 
be developed with regard to individual practice 
settings, applicable standards, and federal and 
state regulations.

Policies and procedures define administra-
tive, engineering, and procedural control mea-
sures for beam and non-beam hazards.1

IX.a.1. Policies and procedures for laser use should 
include, but not be limited to, the 
following:
• equipment checks before initial use,1

• equipment maintenance schedules,
• safety features required on the laser,
• reporting and impounding malfunction-

ing equipment,9

• injury reporting,
• precautions during use,
• fire safety,
• laser sanitation, and
• documentation of laser procedure.

IX.b. The health care organization’s policies and pro-
cedures for laser surgery must be in compliance 
with the Safe Medical Devices Act of 1990, as 
amended in March 2000.5,53

The Safe Medical Device Act requires person-
nel at the facility where the device is used to 
report deaths and serious injuries caused or 
contributed by a device, to establish and main-
tain adverse event files, and to submit follow-up 
and summary reports to the FDA.53

IX.b.1. Incidents of patient or personnel laser 
injury or equipment failure should be 
reported as required by regulation to fed-
eral, state, and local authorities and to the 
equipment manufacturer.9 Device identifica-
tion, maintenance and service information, 
and adverse event information should be 
included in the practice setting report.

Documentation of details of the laser equip-
ment allows for retrievable information for 
investigation into an adverse event.9

IX.c. A written fire prevention and management pol-
icy and procedure should be developed by a 
multidisciplinary group that includes all catego-
ries of perioperative personnel.37

Fire is a risk to both patients and health care 
workers in the perioperative setting. Fire is a 
potential hazard of laser use.4,8,11,33-35 The intense 
heat of laser beams can ignite combustible or 
flammable solids, liquids, and gases.34 The pres-
ence of increased oxygen concentrations during 
surgery en hances combustion and leads to the 
rapid spread of flames.

IX.c.1. The policy and procedure should describe 
processes to be implemented to safely man-
age different fire scenarios. 

IX.c.2. The policy and procedure should include the 
roles and responsibilities of the perioperative 
team responding to fire.11,44

IX.d. A health care organization-specific policy and 
procedure should be developed by a multidisci-
plinary team to describe actions to take in the 
event of an airway fire.4,7,51

Airway fires are life-threatening emergen cies.7 
Quick action may minimize consequences.

IX.d.1. The airway fire policy and procedure 
should include, but not be limited to, the 
following actions: 
• removing the endotracheal tube while 

simultaneously disconnecting the breath-
ing circuit7,11,43;

• turning off the oxygen7,11,43;
• pouring saline into the airway43;
• removing all flammable and burning sub-

stances from the airway43,50;
• re-establishing the airway initially using 

air and then switching to oxygen when 
the anesthesia care provider determines 
there is no burning in the airway11;

• assessing the airway for damage with a 
bronchoscope7,11;

• performing a tracheostomy if the patient 
cannot be reintubated or as necessitated by 
the patient’s condition7;

• assessing the patient for follow-up care (eg, 
admission to an intensive care unit for 
observation and further evaluation)7,43; and 

• saving all involved materials for 
investigation.11

Recommendation X

Documentation should be completed to enable the identification 
of trends and demonstrate compliance with regulatory and 
accrediting agency requirements.

Documentation of all nursing activities performed is 
legally and professionally important for clear commu-
nication and collaboration between health care team 
members and for continuity of patient care.

X.a. Documentation data elements regarding the 
laser procedure should include, but not be lim-
ited to, the following:

patient information1; 
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type of laser used (eg, wavelength, serial or 
biomedical number); 
laser settings and parameters1;
safety measures implemented during laser use1;
surgical procedure1;
on/off laser activation and de-activation times 
for head, neck, and chest procedures; and 
patient protection (eg, eyewear, eye shield).1

Documentation provides communication 
among all care providers involved in planning 
and implementing patient care.

X.b. A laser safety checklist should be used.1,5,7

A laser safety checklist helps ensure that all 
safety measures have been implemented.1,5,7

X.b.1. A laser safety checklist includes, but is not 
limited to the following activities
• performing a laser self-test check before the 

patient is brought into the room, 
• calibrating the laser if needed,
• conducting a test fire of the laser,
• posting “laser in use” signs at all 

entrances of the procedure room,
• providing appropriate eyewear,
• covering the windows of the procedure 

room as needed,1 
• checking the availability of saline at the 

surgical field, and 
• checking the appropriate type of fire 

extinguisher for the laser being used.

X.c. A laser log may be used as an adjunct to the 
perioperative documentation.

The laser log may serve as a reporting mecha-
nism for 

collecting statistics, 
tracking types of procedures, 
identifying deviations from policies and pro-
cedures, and1,7

usage trends.

X.c.1. Data that may be tracked with a laser log 
can include the
• individual patient’s identification 

information; 
• type of laser, its model number, serial 

number, and health care organization 
biomedical number; 

• procedures performed with laser surgery; 
• names of the personnel in the room; 
• completed laser safety checklists; 
• number of joules used; 
• total energy used; and 
• wattage used.1,7

X.d. Service and maintenance activities should be 
documented.

Documentation of actions taken to ensure the 
reliability and safe operation of lasers assists the 
LSO in maintaining a safe laser environment. 
Recurring problems can be detected and solved 
with appropriate follow-up.1

Recommendation XI

A quality assurance and performance improvement process 
should be in place to measure patient, process, and structural 
(eg, system) outcome indicators.

A fundamental precept of AORN is that it is the 
responsibility of professional perioperative RNs to pro-
vide safe, high-quality nursing care to patients under-
going operative and invasive procedures.54

XI.a. A laser safety audit of the health care organiza-
tion and safety equipment should be completed 
at least annually or more frequently as deter-
mined by the LSO.1 

A laser safety audit validates the testing of 
the equipment and the presence of protective 
safety measures (eg, glasses, smoke/plume evac-
uation, warning signs).1

XI.a.1. The safety audit should include, but not be 
limited to,
• examining all laser-related equipment 

and safety features (eg, eyewear, warning 
signs, smoke plume evacuation equip-
ment, inspection stickers);1

• examining laser use areas; 
• assessing staff members’ knowledge of 

laser safety; and
• observing laser practices for compliance 

with the health care organization’s written 
policies and procedures. 

XI.a.2. The safety audit should be documented 
according to health care organizational pol-
icy.1 The written report should include iden-
tified deficits and describe a proposed cor-
rection plan. 

XI.b. A medical surveillance program should be 
established for health care personnel participat-
ing in laser use. 

A medical surveillance program provides a 
baseline of visual acuity and documents physi-
cal changes that occurred after an abnormal 
exposure.1

XI.b.1. A physician should perform an examination 
of the affected body part as soon as possible 
after a suspected or confirmed laser-induced 
injury.1

XI.c. Incidents of failure to follow the health care 
organization’s laser safety policy, laser and 
related equipment failure, and patient or per-
sonnel injury should be reported to the LSO and 
reviewed by the laser safety or safety 
committee.1,9

All laser accidents require reporting and 
follow-up.1,53

XI.d. Laser devices should be tested or assessed before 
initial use, inspected periodically, and undergo 
preventive maintenance by a designated, trained 
individual who is responsible for laser  



154

Eq
ui

pm
en

t a
nd

 P
ro

du
ct

 S
af

et
y

RP: Laser Safety
equipment maintenance (eg, biomedical engi-
neering services personnel).3

Periodic preventive maintenance helps sup-
port continued safe operation of laser 
devices.3,44

Glossary

American National Standards Institute: Organiza-
tion that provides guidance for the safe use of lasers for 
diagnostic and therapeutic uses in health care facili-
ties. ANSI facilitates the development of consensus US 
standards and administers a system that assesses con-
formance to standards such as the ISO 9000 (quality) 
and ISO 14000 (environmental).

Anodized: A matte finish applied to metal surgical 
instruments to decrease reflectivity. 

Authorized laser operator: A person educated and 
trained in laser safety and approved by the facility to 
operate the laser. 

Class 3 laser: Lasers that are potentially hazardous 
for direct exposure to specular (ie, mirror-like) reflection. 

Class 4 laser: Lasers that present significant skin and 
fire hazards. Most surgical lasers are class 4 lasers. 

Controlled access area: The area where the laser is 
to be used. Access to this area is restricted to laser 
team members and/or those given permission to enter 
the area. Access is granted only to those who have 
been approved by the laser safety officer. 

Corneal eye shield: A device placed over the eye to 
protect the cornea from self-induced trauma, such as 
rubbing, pressure, or excessive use. 

Ebonized: A black finish applied to metal surgical 
instruments to decrease reflectivity.

Fire/flame retardant: A substance that by chemical 
or  physical  action reduces f lammabili ty of 
combustibles. 

Health care laser system: A system used in health 
care applications that includes a delivery apparatus to 
direct the output of the laser, a power supply with con-
trol and calibration functions, a mechanical house with 
interlocks, and associated fluids and gases required for 
the operation of the laser. 

High-efficiency particulate air filter (HEPA): Filters 
composed of a material of randomly arranged fibres 
having a filtration rating of 0.3 microns at 99.7% 
efficiency. 

High filtration masks: Masks having a filtering 
capacity of particulate matter at 0.3 microns to  
0.1 microns in size. 

Laser: A device that produces an intense, coherent, 
directional beam of light by stimulating electronic or 
molecu lar transitions to lower energy levels. An acro-
nym for “light amplification by stimulated emission of 
radiation.” 

Laser assistant: The person who sets up the laser 
and runs the laser console to control the laser parame-
ters under the supervision of the laser user.

Laser-generated airborne contaminants: Particles, 
toxins, and steam produced by vaporization of target 
tissues. 

Laser safety officer: Person responsible for effecting 
the knowledgeable evaluation of laser hazards and 
authorized and responsible for monitoring and over-
seeing the control of such laser hazards. 

Laser safety specialist: The designated person respon-
sible for oversight of safe laser use in each area where a 
laser is used. Synonym: laser resource nurse.

Laser treatment area: Area in which the laser is 
being operated. 

Laser user: The person employing the laser for its 
intended purpose within the user’s scope of practice, 
education, and experience. Synonym: laser operator.

Limiting-exposure duration: The length of time for 
which tissue can be exposed to the laser beam. This 
duration is determined by the design and/or intended 
use of the laser. 

Maximum permissible exposure: The level of laser 
radiation to which a person may be exposed without 
hazardous effects of adverse biologic changes in his or 
her eyes or skin. 

Nominal hazard zone: The space in which the level 
of direct, reflected, or scattered radiation used during 
normal laser operation exceeds the applicable maxi-
mum permissible exposure. Exposure levels beyond 
the boundary of the nominal hazard zone should be 
below the appropriate maximum permissible exposure 
level of the laser. Special eye and skin precautions 
must be enforced in the nominal hazard zone. 

Optical density: Ability to absorb a specific laser 
wavelength. 

Oxygen-enriched environment: Atmosphere con-
taining more than 21% oxygen, frequently occurring in 
the oropharynx, trachea, lower respiratory tract, and 
near the head and neck during administration of oxy-
gen to the patient. 

Ultra low particulate air (ULPA) filter: Theoretically, 
a ULPA filter can remove from the air 99.9999% of bac-
teria, dust, pollen, mold, and particles with a size of 
120 nanometers or larger.
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