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Recommended Practices for  
Electrosurgery

he following Recommended Practices for Electro-
surgery were developed by the AORN Recom-
mended Practices Committee and have been 
approved by the AORN Board of Directors. They 
were presented as proposed recommendations for 

comments by members and others. They are effec-
tive July 1, 2009. These recommended practices are 
intended as achievable recommendations represent-
ing what is believed to be an optimal level of prac-
tice. Policies and procedures will reflect variations 
in practice settings 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 recommended practices are 
intended as guidelines adaptable to various practice 
settings. These practice settings include traditional 
operating rooms (ORs), ambulatory surgery centers, 
physicians’ offices, cardiac catheterization laborato-
ries, endoscopy suites, radiology departments, and 
all other areas where surgery and other invasive pro-
cedures may be performed. 

Purpose
These recommended practices provide guidance to 
perioperative nurses in the use and care of electro-
surgical equipment, including high frequency, ultra-
sound, and argon beam modalities. Proper care and 
handling of electrosurgical equipment are essential 
to patient and personnel safety. Electrosurgery, 
using high frequency (ie, radio frequency) electrical 
current, is used routinely to cut, coagulate, dissect, 
ablate, and shrink body tissue. Ultrasonic dissectors 
fragment tissue by vibration. Vessel sealing devices 
use a combination of pressure and heat to perma-
nently fuse vessels and tissue. These recommended 
practices address all of these technologies and do 
not endorse any specific product.

Recommendation I
Personnel selecting new and refurbished electro-
surgical units (ESUs) and accessories for purchase 
or use should make decisions based on safety fea-
tures to minimize risks to patients and personnel.

ESUs and accessories are high-risk medical 
devices. Minimum safety standards for ESU sys-
tems have been developed by the Association for 
the Advancement of Medical Instrumentation 
(AAMI), approved by the American National Stan-

dards Institute (ANSI), and the International Elec-
trotechnical Commission (IEC).1

I.a.	 ESUs and accessories should be selected 
based on safety features that minimize 
patient and personnel injury.2

Historically, the most frequently reported 
patient injury has been a skin injury (eg, 
burn) at the dispersive electrode site.2 The 
risk of this type of injury has been mini-
mized through advances in dispersive pad 
design and the use of return electrode con-
tact quality monitoring.2,3

I.b.	 ESUs and accessories should be selected to 
include technology that minimizes the risk 
of alternate site injuries.

These injuries can result from use of 
ground-referenced (ie, spark-gap) ESUs that 
allow electrical current to seek alternate path-
ways to complete the circuit.1,4 The use of iso-
lated generator ESUs has minimized this risk.5

I.c.	 ESUs and accessories should be selected to 
include technology that minimizes or elimi-
nates the risk of insulation failure and 
capacitive coupling injuries.

During minimally invasive procedures, 
alternate site injuries have resulted from 
insulation failure and capacitive cou-
pling.2,4,6-9 These injuries are far more seri-
ous than skin burns and have increased in 
number with the increased use of mini-
mally invasive surgery.10 Active electrode 
monitoring, active electrode insulation 
integrity testers, active electrode indicator 
shafts, and visual inspection minimize 
these risks.7,9,11-14

I.d.	 ESUs and accessories should be designed to 
minimize the risk of unintentional activation.

Unintentional activation has resulted in 
patient and personnel injuries. Unintentional 
ESU activation has been reported as the cause 
of 56% of alternate site injuries.2,15 Audible 
activation tones minimize this risk.1,15-17

I.e.	 Electrosurgical accessories should be com-
patible with the ESU.

Injuries have resulted when an ESU 
accessory intended for bipolar use was 
inserted into monopolar connectors and 

T



Equipment and Product Safety	 2012 Perioperative Standards and Recommended Practices100

RP: Electrosurgery

subsequently activated.1 Appropriate match-
ing and use of accessories specific to the 
ESU minimizes this risk.

I.f.	 Health care organizations should attempt to 
standardize electrosurgical equipment used 
within the facility.

Equipment standardization reduces the 
risk of error.18

Recommendation II

The ESU should be used in a manner that mini-
mizes the potential for injuries.

Electrosurgical units are high-risk equipment.1   
Potential complications of electrosurgery include 
patient injuries, user injuries, fires, and electromag-
netic interference with other medical equipment 
and internal electronic devices.2 Electrosurgery 
safety is heightened by adhering to good prac-
tices.18 Adverse events (eg, patient burns and fires) 
may be reduced by adhering to basic principles of 
electrosurgery safety.15

II.a.	 Instructions for ESU use, warranties, and a 
manual for maintenance and inspections 
should be obtained from the manufacturer 
and be readily available to users.2,19

Equipment manuals assist in developing 
operational, safety, and maintenance guide-
lines, as well as serve as a reference for 
appropriate use.19

II.a.1.	 Concise, clearly readable operating 
instructions specific for the device 
should be on or attached to each ESU.19

Readily available instructions reduce 
the risk of operator error.

II.b.	 The ESU should be securely mounted on a 
tip-resistant cart or shelf and should not be 
used as a shelf or table.

II.c.	 The ESU should be protected from liquids.19

Liquids entering the ESU can cause unin-
tentional activation, device failure, or an 
electrical hazard. 

II.c.1.	 Liquids should not be placed on top of 
the ESU.

II.c.2.	 Foot pedal accessories should be 
encased in a clean, impervious cover 
when there is potential for fluid spills 
on the floor.

II.d.	 Safety and warning alarms and activation 
indicators should be operational, audible, 
and visible at all times.1,16-18,20

Safety and warning alarms alert the oper-
ator to potential electrode failure.5 The indi-
cators and alarms immediately alert the peri-
operative team when the ESU is activated.2,18

II.e.	 The ESU should be visually inspected and 
the return electrode monitor tested according 
to manufacturer’s instructions before use.19,20

The ESU will sound an alarm and not 
activate if the dispersive electrode is 
disconnected.2,20

II.f.	 Settings should be based on the operator’s 
preference consistent with the intended 
application and the manufacturer’s written 
instructions for patient size, active electrode 
type, and return electrode placement.

The ESU’s power output capability is 
dependent on multiple variables related to 
the patient, generator, accessories, and the 
procedure.

II.f.1.	 The circulating nurse should confirm 
the power settings with the operator 
before activation of the ESU.

II.f.2.	 The ESU should be operated at the low-
est effective power setting needed to 
achieve the desired tissue effect.2,18,20-22

The likelihood of arcing and capaci-
tive coupling are increased when higher 
than necessary voltages are used.22

II.f.3.	 If the operator requests a continual 
increase in power, personnel should 
check the entire ESU and accessories cir-
cuit for adequate placement of the disper-
sive electrode and cord connections.18,19,23

Prolonged current at high power can 
cause patient injury. Common causes 
of ineffective coagulation and cutting 
are high impedance at the dispersive 
electrode, poor contact between the 
dispersive electrode and the patient, 
and use of an electrolytic irrigation/ 
distention solution.23,24

II.f.4.	 The electrode tip should be visually 
inspected before each use and replaced 
if damaged.   

A damaged active electrode tip may 
cause a buildup of eschar, creating 
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increased resistance at the electrode tip. 
Cleaning a stainless steel tip with an 
abrasive pad or instrument may create 
grooves where eschar can collect.22

II.g.	 Perioperative registered nurses should be 
aware of potential patient safety hazards 
associated with specific internal implanted 
electronic devices (IEDs) and the appropri-
ate patient care interventions required to 
protect the patient from injury.25   

Electronic devices implanted in a patient 
may be affected by other IEDs or medical 
equipment with which a patient may come 
into contact in a health care facility. These 
devices may include cardiac pacemakers, 
implanted cardioverter defibrillators (ICDs), 
neurostimulators, implantable hearing 
devices, implantable infusion pumps, and 
osteogenic stimulators.25

II.h.	 After use, personnel should
–	 turn off the ESU; 
–	 dispose of single use items;
–	 clean all reusable parts and accessories 

according to the manufacturer’s direc-
tions; and

–	 inspect accessories and parts for damage, 
function, and cleanliness.
Following the manufacturer’s cleaning 

and inspection instructions promotes safe 
and proper functioning of the equipment.

II.i.	 An ESU that is not working properly or is 
damaged should be removed from service 
immediately and reported to the designated 
individual responsible for equipment main-
tenance (eg, bioengineering services  
personnel).18,19,26

Medical device users are required to 
report serious injury and death related to 
use of a device to the Federal Drug Admin-
istration (FDA).26

Recommendation III

The electrical cords and plugs of the ESU should 
be handled in a manner that minimizes the poten-
tial for damage and subsequent patient and user 
injuries.

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

III.a.	 The ESU’s electrical cord should be ade-
quate in length and flexibility to reach the 
electrical outlet without stress or the use of 
an extension cord.19  

Tension on the electrical cord increases 
the risk that it will become disconnected, 
frayed, or move the equipment, which may 
result in injuries to patients and personnel.

III.a.1.	 The ESU should be placed near the sterile 
field, and the cord should reach the wall 
or column outlet without stress on the 
cord and without blocking a traffic path.19

Stress on the cord may cause damage 
to the cord, posing an electrical hazard.

III.a.2.	 The electrical cord should be free of 
kinks, knots, and bends.

Kinks, knots, and bends could dam-
age the cord or cause leakage, current 
accumulation, and overheating of the 
cord’s insulation.

III.a.3.	 The ESU 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.

III.a.4.	 The ESU’s cord should be kept dry.19

Fluids in or around the ESU connec-
tions and cord may cause an electrical 
hazard as a result of a short circuit.

III.b.	 The ESU’s cord should be inspected or elec-
trically tested for outer insulation damage.19

Cord failures can result in a fire or patient 
and personnel injuries.

III.b.1.	 The ESU should be removed from use if 
there is any evidence of breaks, nicks, 
or cracks in the outer insulation coating 
of the electrical cord.19

Recommendation IV

The active electrode should be used in a manner 
that minimizes the potential for injuries.

Incomplete circuitry, unintentional activation, 
and incompatibility of the active electrode to the 
ESU may result in patient and personnel injuries.16,27

IV.a.	 The active electrode should be visually 
inspected at the surgical field before use.  
Inspection should include but is not limited to
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–	 identifying any apparent damage to the 
cord or hand piece (eg, impaired insula-
tion),19 and 

–	 ensuring compatibility of the active elec-
trode, accessories, the ESU, and the 
procedure.  
Insulation failures allow an alternate 

pathway for current to leave the electrode 
and may result in an electrical shock or 
other injury.

IV.a.1.	 A damaged and/or incompatible active 
electrode, accessory, or ESU should be 
immediately removed from use.

IV.b.	 When not in use, the active electrode should 
be placed in a clean, dry, non-conductive 
safety holster.2,15,22,28 A plastic or other non-
conductive device should be used to secure 
the active electrode cord to the sterile 
drapes.22

Use of a non-conductive safety holster 
prevents the active electrode from falling off 
the sterile field and unintentional activation. 
Unintentional activation of the active elec-
trode may cause burns of the patient, 
drapes, or personnel.2,15

IV.b.1.	 The protective cap of a battery-powered, 
hand-held cautery should be in place 
when the cautery is not in use.29,30

Application of the protective cap pre-
vents unintended pressure on the acti-
vation button.29,30

IV.c.	 The electrode cord should be kept free of 
kinks and coils during use. 

Kinks, knots, and bends could damage 
the cord, cause current leakage or accumu-
lation, overheat the cord’s insulation, or 
produce unanticipated changes in the surgi-
cal effect. “Hot spots” or field intensifica-
tion are produced by coiling cables. Keep-
ing the cords free of kinks and coils 
minimizes the risk of patient or personnel 
injury from conduction of stray current and 
capacitive current.21

IV.d.	 The active electrode should be connected 
directly into a designated receptacle on the 
ESU.

Incompatibility of the active electrode 
with the ESU may result in patient and per-
sonnel injuries.

IV.d.1.	 When needed, only adaptors approved 
by the manufacturers of both the ESU 
and the accessory should be used.

IV.e.	 Only the user of the active electrode should 
activate the device whether it is hand or 
foot controlled.20,28

Activation by the user of the active elec-
trode prevents unintentional discharge of 
the device to minimize potential for patient 
and personnel injury.

IV.f.	 Active electrode tips should be used accord-
ing to the manufacturer’s instructions.

Failure to use the active electrode as out-
lined in the manufacturer’s directions for 
use have resulted in patient injuries and sur-
gical fires.31-34

IV.f.1.	 The active electrode tip 
•	 should be compatible with the ESU, 
•	 should be securely seated into the 

hand piece, and 
•	 should not be altered.34

A loose electrode tip may cause a 
spark or burn tissue that comes in con-
tact with the exposed, non-insulated 
section of the tip.31,34 Bending the tip can 
damage the device and alter the desired 
function. Fires and patient injuries have 
resulted when insulating sheaths have 
been made from inappropriate material 
(eg, rubber catheters).32,33

IV.g.	 The active electrode tip should be cleaned 
away from the incision whenever there is 
visible eschar.32

Eschar buildup on the active electrode tip 
impedes the desired current flow, causing 
the entire unit to function less effectively and 
serving as a fuel source, which can lead to 
fires.32 Debris on the electrode tip can tear 
tissue, cause re-bleeding, and serve as a for-
eign body when deposited in the wound.22

IV.g.1.	 Methods to remove debris from the 
active electrode tip should include but 
are not limited to
•	 a moistened sponge or instrument 

wipe to clean non-stick coated electro-
surgical tips on the sterile field,16,32 and

•	 abrasive electrode cleaning pads to 
remove eschar from non-coated 
electrodes on the sterile field.32
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IV.g.2.	 The active electrode tip should not be 
cleaned with a scalpel blade.

Cleaning with a scalpel blade puts 
perioperative personnel at risk for a per-
cutaneous injury.35

IV.h.	 If the active electrode becomes contami-
nated, it should be disconnected from the 
ESU and removed from the sterile field.

Disconnection of the contaminated 
active electrode minimizes the risk of unin-
tentional activation and reduces the poten-
tial for patient and personnel injuries.16

IV.i.	 If an active monopolar electrode is being 
used in a fluid-filled cavity, the fluid used 
should be an electrically inert, near isotonic 
solution (eg, dextran 10, dextran 70, glycine 
1.5%, sorbitol, mannitol) unless the equip-
ment manufacturer’s written directions for 
use instruct otherwise.2,24

Using an electrolyte solution instead of a 
nonconductive medium may render the 
active electrode less effective. Electrolyte 
solutions conduct and disperse the electri-
cal current away from the intended site.18,24

IV.j.	 Fire safety measures should be followed 
when electrosurgery is in use according to 
local, state, and federal regulations.36,37

IV.j.1.	 Active electrodes should not be activated 
in the presence of flammable agents (eg, 
antimicrobial skin prep or hand antisep-
sis agents, tinctures, de-fatting agents, 
collodion, petroleum-based lubricants, 
phenol, aerosol adhesives, uncured 
methyl methacrylate) until the agents are 
dry and vapors have dissipated.2,38-42

Alcohol-based prep agents remain 
flammable until completely dry. Vapors 
occurring during evaporation also are 
flammable. Trapping of solution or 
vapors under incise or surgical drapes 
increases the risk of fire or burn injury. 
Alcohol-based skin prep agents are par-
ticularly hazardous because the sur-
rounding hair or fabric can become sat-
urated. Pooling can occur in body folds 
and crevices (eg, umbilicus, sternal 
notch). Ignition of flammable substances 
by active electrodes has caused fires and 
patient injuries. Flammable prep agents 
can be safely used by adhering to NFPA 

standards, local fire codes, and AORN 
recommendations and guidance state-
ments. Use of nonflammable prep 
agents will minimize this risk.16,42-46

IV.j.2.	 Caution should be used during surgery 
on the head and neck when using an 
active electrode in the presence of com-
bustible anesthetic gases.2,44,47

IV.j.3.	 Opened suture packets containing alco-
hol should be removed from the sterile 
field as soon as possible.16

Ignition of flammable substances by 
an active electrode has caused fires and 
patient injuries.16,43

IV.k.	 Sponges used near the active electrode tip 
should be moist to prevent unintentional 
ignition.32,47,48

Fires have resulted from ignition of dry 
sponges near the incision site.16,49,50

IV.l.	 When battery-powered, hand-held cautery 
units are used, the batteries should be 
removed before disposal of the cautery unit.30

Unintentional activation of a battery-
powered, hand-held cautery unit after dis-
posal has caused fires.29,30

IV.m.	 Electrosurgery should not be used in the 
presence of gastrointestinal gases.

Gastrointestinal gases contain hydrogen 
and methane, which are highly flam- 
mable. Fires and patient injuries have 
occurred.16,28,40,51,52

IV.n.	 Electrosurgery should not be used in an 
oxygen-enriched environment.28,32,53-55

An oxygen-enriched environment lowers 
the temperature and energy at which fuels 
will ignite.28,48 Fires, including airway fires, 
have resulted from the active electrode 
sparking in the presence of concentrated 
oxygen.2,16,53,54

IV.n.1.	 The lowest possible oxygen concentra-
tion that provides adequate patient oxy-
gen saturation should be used.47,48

Mixing oxygen with nonflammable 
gases such as medical air reduces the 
risk of fire.16,47

IV.n.2.	 Surgical drapes should be arranged to 
minimize the buildup of oxidizers  
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(eg, oxygen and nitrous oxide) under 
the drapes, to allow air circulation, and 
to dilute the additional oxygen.16,47,48

IV.n.3.	 The active electrode should be used as 
far from the oxygen source as possible.

IV.o.	 Personnel should be prepared to immediately 
extinguish flames should they occur.16,47

A small fire can progress to a life threat-
ening emergency of a large fire in sec-
onds.16 ESUs are a potential ignition source 
and a common cause of surgical fires and 
patient injury.28

IV.o.1.	 Nonflammable material (eg, wet towel, 
sterile saline, water) should be avail-
able on the sterile field to extinguish 
the fire.16,28

Recommendation V
When monopolar electrosurgery is used, a disper-
sive electrode should be used in a manner that 
minimizes the potential for injuries.

Patient skin injuries at the dispersive electrode site 
are the most reported ESU incidents.2 Single use dis-
persive electrode burns are decreasing with 
improved technology and the use of safety features. 
The reports of electrosurgical burns has decreased 
from 50 to 100 per month in the 1970s to one to two 
per month in 2007.2

V.a.	 The patient’s skin condition should be 
assessed and documented before and after 
ESU use.

The most frequently reported patient 
injury from electrosurgery has been tissue 
damage (eg, burn) at the dispersive elec-
trode site.2 Preoperative and postoperative 
assessments are necessary to evaluate the 
patient’s skin condition for possible injuries.

V.b.	 Return-electrode contact quality monitoring 
should be furnished on general purpose 
electrosurgery units.18

The technology of return-electrode con-
tact quality monitoring inhibits the output of 
the ESU if the return electrode is not in con-
tact with the patient and connected to the 
ESU. Return-electrode contact quality moni-
toring confirms that there is adequate con-
tact between the return electrode and the 
patient. An audible alarm and visual indica-
tor signals the user of a misconnection.2,18

V.b.1.	 Dual-foil return electrodes should be 
used.18

Dual-foil return electrodes are neces-
sary for contact quality monitoring.18 
The return electrode contact quality 
monitoring system determines differ-
ences in impedance through patient’s 
tissue between the two surfaces. If the 
impedance is too high as a result of 
poor contact, the alarm is triggered and 
the ESU stops functioning.2

V.c.	 Return-electrode continuity monitoring 
should be used if return-electrode contact 
quality monitoring is not available.

Return-electrode continuity monitoring 
detects breaks in the return-electrode cord 
or a misconnection (ie, the cord is not 
plugged into the ESU).2,19

V.c.1.	 If using return-electrode continuity 
monitoring, a single-foil electrode 
should be used.2

V.d.	 Dispersive electrodes should be compatible 
with the ESU.

Incompatibility of the electrosurgical unit 
and the dispersive electrode may result in 
patient injury.

V.e.	 A single-use dispersive electrode should be 
used once and discarded. If a single-use dis-
persive electrode must be repositioned, a 
new single-use electrode should be used.23,56

A reused single-use electrode may not 
adhere properly to the skin. Replacing the 
dispersive electrode provides an opportunity 
to examine the electrode and the patient’s 
skin condition.

V.f.	 Dispersive electrodes should be an appro-
priate size for the patient (eg, neonate, 
infant, pediatric, adult) and not altered (eg, 
cut, folded).

Using the appropriately sized dispersive 
electrode reduces the concentration of cur-
rent and minimizes the potential for electro-
surgical injuries. 

V.g.	 Before the application of a single-use dis-
persive electrode 
–	 the manufacturer’s expiration date should 

be verified and the dispersive electrode 
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should not be used if it is past the manu-
facturer’s expiration date;20

–	 the package containing the dispersive 
electrode should be opened immediately 
before use;19 and 

–	 the integrity of the dispersive electrode 
should be checked for flaws, damage, 
discolorat ion,  adhesiveness ,  and 
dryness.18,20,23,57

Expired, damaged, or dry single-use dis-
persive electrodes may fail and lead to 
patient injury.

V.h.	 The conductive and adhesive surfaces of the 
single-use dispersive electrode should be 
placed on clean, dry skin over a large, well-
perfused muscle mass on the surgical side 
and as close as possible to the surgical site 
according to the manufacturer’s directions 
for use.19,20

Muscle is a better conductor of electricity 
than adipose tissue.23

V.h.1.	 Single-use electrodes should not be 
placed over bony prominences, scar tis-
sue, hair, weight-bearing surfaces, 
potential pressure points, or areas distal 
to tourniquets.5,18,19,23,58

Fatty tissue, tissue over bone, scar tis-
sue, and hair can impede electrosurgical 
return current flow.59 High impedance 
leads to heating of the tissue, arcing to 
the tissue under the dispersive electrode, 
and subsequent burns. Adequate tissue 
perfusion cannot be assured if the dis-
persive electrode is placed distal to tour-
niquets or over scar tissue.23

V.h.2.	 Hair should be removed following rec-
ommended practices (ie, clipping) if it 
interferes with single-use electrode con-
tact with the patient’s skin.18,20,60

Burns have resulted when electrodes 
have been positioned over hairy surfaces. 
Hair can impede electrosurgical return 
current flow. Hair may interfere with ade-
quate contact between the patient and 
the dispersive electrode.23,58,61

V.h.3.	 The single-use electrode should not be 
placed over an implanted metal prosthesis.

The tissue over prostheses contains 
scar tissue, which impedes return of the 
electric current. Although there has 

been no reported injury from superheat-
ing of the implant causing a tissue burn, 
this is a theoretical risk; therefore, it is 
prudent to avoid placing a dispersive 
electrode on the patient’s skin over the 
site of a metal implant or prosthesis.

V.h.4.	 Placing the single-use dispersive elec-
trode over a tattoo, many of which con-
tain metallic dyes, should be avoided.

Although there have been no 
reported electrosurgery injuries from 
dispersive electrodes placed over tat-
toos, superheating of the tissue has 
occurred during magnetic resonance 
imaging. There is a theoretical possibil-
i ty of this also happening with 
electrosurgery.62-64

V.i.	 Following application of the single-use dis-
persive electrode, uniform contact with the 
skin should be verified.

Injuries have been associated with inade-
quate adhesion of the dispersive electrode.  
Potential problems include tenting, gaping, 
and moisture, all of which interfere with 
adhesion to the patient’s skin.65-67

V.i.1.	 Corrective measures for poor single-use 
dispersive electrode contact include, 
but are not limited to
•	 removing oil, lotion, moisture, or 

prep solution; 
•	 removing excessive hair; 
•	 changing sites; and 
•	 applying a new pad.

V.i.2.	 Tape should not be used to hold the sin-
gle-use dispersive electrode in place.

Taping the dispersive electrode may 
create localized pressure and increase 
the current concentration leading to a 
potential injury.68

V.j.	 The single-use dispersive electrode should be 
placed on the patient after final positioning. 

Moving the patient after the application 
of the dispersive electrode may disrupt the 
contact to the patient’s skin causing tenting, 
gapping, or moisture collection under the 
electrode. Injuries have been associated 
with inadequate contact of the dispersive 
electrode.19,65-67
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V.j.1.	 If any tension is applied to the disper-
sive electrode cord, the perioperative 
registered nurse should reassess the 
integrity of the dispersive electrode, its 
contact with the patient’s skin, and the 
connection to the ESU.

V.j.2.	 If the patient is repositioned, the periop-
erative registered nurse should verify 
that the dispersive electrode is in full 
contact with the patient’s skin. 

Inadequate contact of the dispersive 
electrode may result in a burn.65-67

V.k.	 The single-use dispersive electrode should 
be placed away from a warming device.65,67

The heat of a warming device may be 
cumulative with the heating of the disper-
sive electrode and may affect how the dis-
persive electrode adheres to the skin.65,67

V.l.	 Dispersive electrodes should be kept dry 
and protected from fluids seeping or pool-
ing under the electrode.23

Liquids may prevent the electrode from 
adequately contacting the skin. These solu-
tions also can cause skin injury and burns 
from prolonged skin exposure and concen-
tration of electrical current.57   

V.m.	 Contact between the patient and metal 
devices should be avoided.69,70

Metal devices (eg, OR beds, stirrups, 
positioning devices, safety strap buckles) 
could offer a potential alternate return path 
for the electrical current.69,70

V.m.1.	 Patient’s metal jewelry that is between 
the active and dispersive electrode 
should be removed.

Metallic jewelry, including body pierc-
ings, presents a potential risk of burn 
from directed current (ie, active electrode 
contact); heat conducted before an elec-
trode cools; and leakage current. Elimi-
nating metal near the activation site mini-
mizes this risk. Jewelry that is left in 
place, particularly on the hands, has the 
potential to cause swelling at the site dur-
ing surgery or recovery.15

V.m.2.	 Patient monitoring electrodes (eg, elec-
trocardiogram, oximetry, fetal) should 
be placed as far away from the surgical 
site as possible.21

Alternate pathway burns have been 
reported at electrocardiogram (ECG) 
electrode sites and temperature probe 
entry sites with ground-referenced elec-
trosurgery units.19

V.m.3.	 Needle electrodes for monitoring or non-
surgical functions should be avoided.18,21

Stray current may flow through the 
small contact area of the needle elec-
trode causing a potential alternate path-
way and risk of patient burn.18,21,71,72

V.m.4.	 When use of needle monitoring elec-
trodes is medically necessary, alternate 
electrosurgery technologies (eg, bipolar, 
laser) should be considered.18,73

V.n.	 When multiple ESUs are used simultaneously 
during a surgical procedure, the compatibil-
ity of equipment and proper functioning of 
corresponding electrode monitoring systems 
should be verified with the manufacturer.

V.n.1.	 Separate single-use dispersive elec-
trodes should be used for each ESU.

V.n.2.	 The dispersive electrodes should be 
placed as close as possible to their 
respective surgical sites and the single-use 
dispersive electrodes should not overlap.

V.o.	 During high-current, long-activation-time, 
radio-frequency (RF) ablations and other 
electrosurgical procedures (eg, tumor abla-
tion, bulk tissue resection), considerations 
should include, but not be limited to
–	 identifying surgical procedures that require 

the use of high-current, long-activation-
time RF ablation and electrosurgical 
techniques; 

–	 taking inventory of RF generators that 
require special or multiple dispersive 
electrodes; 

–	 following the manufacturer’s recommenda-
tions for use of large-size dispersive elec-
trodes or multiple dispersive electrodes; 

–	 ensuring proper placement and full patient 
contact of the dispersive electrode; 

–	 reviewing the manufacturer’s directions 
for use and requirements for accessories;  

–	 using and selecting the appropriate non-
conductive, near-isotonic solution (eg, 
sorbitol, mannitol, dextran 10 or 70, 
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glycine) for irrigation or distention unless 
contraindicated by manufacturer’s direc-
tions; and   

–	 using the lowest possible power settings 
and minimum activation time for obtain-
ing the desired tissue effect.2,24,74

There is an increased risk of dispersive 
electrode site burns with high-current, long-
activation-time procedures.2,61,74-76

V.o.1.	 When high current is not adequately 
dispersed by a single dispersive elec-
trode and there are no specific manu-
facturer’s directions, a second dispersive 
electrode with an adaptor or a return 
electrode with a larger conductive sur-
face may be considered for use.24,74

A second dispersive electrode or a 
larger conductive surface increases the 
overall dispersive pad surface area for 
current to return to the generator.74

V.p.	 When removing the single-use dispersive 
electrode, the adjacent skin should be held 
in place and the dispersive electrode peeled 
back slowly. 

Slowly removing the dispersive electrode 
will avoid denuding the surface of the skin. 
Skin injuries can result when the adhesive 
border pulls on the skin during electrode 
removal.77

V.q.	 Reusable, capacitive-coupled return elec-
trode systems should be used according  
to manufacturers’ written instructions for 
safe operation in conjunction with a com-
patible ESU.

V.q.1.	 Capacitive-coupling pads should be an 
appropriate size for the patient (ie, 
adult, pediatric).78,79

V.q.2.	 Skin preparation should not be per-
formed unless otherwise recommended 
by the manufacturer’s written directions.78

V.q.3.	 Adequate contact with the patient should 
be ensured by using minimal materials 
between the capacitive-coupled pad 
and patient.79 The use of thick foam, gel 
pads, and extra linen between the 
patient and the capacitive-coupling pad 
should be avoided.

Distance and barriers (eg, position-
ing devices) between the patient and 

electrode may increase the risk of 
impedance, which can result in an 
alternate site injury when using a 
capacitive-coupling pad.78

V.q.4.	 An isolated generator should be used.78

Use of a ground-referenced or 
grounded generators may cause a 
ground fault alarm.

V.q.5.	 The pad should be cleaned with the 
health care facility-approved and EPA-
registered agent if contaminated with 
blood or body fluids in accordance with 
the manufacturer’s directions. Acceptable 
cleaning solutions include a bleach solu-
tion diluted 1:10 and o-phenylphenol, 
o-benzyl-p-chlorophenol, or p-tertiary 
amylphenol.78

V.q.6.	 The integrity of the capacitive-coupled 
pad and cables should be checked for 
tears or breaks in the surface material 
before use, and
•	 pad cables should be replaced if 

damaged, 
•	 surface damage may be repaired with 

the manufacturer’s repair kit, and 
•	 the pad should be replaced if superfi-

cial damage cannot be repaired.

V.q.7.	 When two ESUs are used, two capacitive-
coupled pads or one capacitive-coupled 
pad with two cords should be used. 

V.q.8.	 The pad should be replaced on its 
labeled expiration date.78

Recommendation VI

Personnel should take additional precautions 
when using electrosurgery during minimally inva-
sive surgery.18,80

Minimally invasive surgery procedures using 
electrosurgery present unique patient safety risks, 
such as direct coupling of current, insulation fail-
ure, and capacitive coupling.

VI.a.	 Personnel should verify that the insufflation 
gas is nonflammable (ie, carbon dioxide).81

Carbon dioxide is noncombustible and 
will not ignite if the active electrosurgical 
electrode sparks.81 Gases (eg, oxygen, 
nitrous oxide, air) are oxidizers that may 
support combustion. An oxidizer-enriched 
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environment may enhance ignition and 
combustion.28

VI.b.	 Conductive trocar systems should be used.7,8,11,82

Conductive trocar cannulas provide a 
means for the electrosurgical current to flow 
safely between the cannula and the abdominal 
wall. This reduces high density current concen-
tration and heating of non-target tissue.7,8,11,82

VI.b.1.	 Hybrid trocar (ie, combination plastic 
and metal) systems should not be 
used.8,82,83

Each trocar and cannula can act as 
an electrical conductor inducing an 
electrical current from one to the other 
potentially causing a capacitive cou-
pling injury.

VI.c.	 Minimally invasive surgery electrodes 
should be examined for impaired insulation 
before use.11,83-85

Insulation failure of electrodes caused by 
damage during use or reprocessing provides 
an alternate pathway for the electrical cur-
rent to leave the active electrode. Some 
insulation failures are not visible. This has 
resulted in serious patient injuries.4,7,8,11-13,85

VI.c.1.	 Methods should be used to detect insula-
tion failure, including but not limited to
•	 active electrode shielding and 

monitoring,11,14

•	 the use of active electrode indicator 
shafts that have two layers of insula-
tion of different colors,11 and  

•	 the use of active electrode insulation 
integrity testers that use high DC 
voltage to detect full thickness insu-
lation breaks.11   
Active electrode shielding continu-

ously monitors the endoscopic instru-
ments to minimize the risks of insula-
tion failure or capacitive-coupling 
injuries.4,7-9,12-14,83

The inner layer of the active electrode 
shaft of a different color is designed to 
show through the outer black layer if 
there is an insulation break.11

Testing of the electrode before the pro-
cedure identifies damaged electrodes that 
should be taken out of service. Testing of 
the electrode with the sterilizable probes 
and cables alerts the surgeon of an insu-

lation break. The surgical field can be 
explored and treated if necessary.11,85

VI.c.2.	 The lowest power setting that achieves 
the desired result should be selected.83

Lower power settings for both cut and 
coagulation reduce the likelihood of 
insulation failure and capacitive-coupling 
injuries. Lower power settings also mini-
mize damage from direct coupling when 
the active electrode is activated while in 
close proximity to another metal device 
inserted into an adjacent trocar port.7

VI.d.	 The active electrode should not be activated 
until it is in close proximity to the tissue.7,8

Activation only when in close proximity 
to the tissue minimizes the risk of current 
arcing and contacting unintended tissue.7,8 
Activating the electrode when it is not in 
very close proximity to the targeted tissue 
increases the risk of capacitive coupling. 
Capacitance is reduced during closed-circuit 
activation.

VI.e.	 Patients should be instructed to immediately 
report any postoperative signs or symptoms 
of electrosurgical injury. Patient postopera-
tive care instructions should include symp-
toms to look for, including but not limited to  
–	 fever,
–	 inability to void, 
–	 lower gastrointestinal bleeding,
–	 abdominal pain,
–	 abdominal distention,
–	 nausea, 
–	 vomiting, and
–	 diarrhea.8,86

Symptoms of a minimally invasive elec-
trosurgical injury can occur days after dis-
charge from the perioperative setting and 
may include infection from an injured intes-
tinal tract. Prompt reporting of electrosurgi-
cal injury symptoms ensures timely treat-
ment and minimizes adverse outcomes.8,84

Recommendation VII

Bipolar active electrodes, including vessel occlud-
ing devices, should be used in a manner that mini-
mizes the potential for injuries.

Unlike the monopolar ESU, bipolar technology 
incorporates an active electrode and a return electrode 
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into a two-poled instrument, such as forceps or scis-
sors.6,19,53 Current flows only through the tissue con-
tacted between two poles of the instruments; thus, 
the need for a dispersive electrode is eliminated.19 
This also eliminates the chance of stray or alternate 
pathways for current flow.19 The bipolar ESU provides 
precise hemostasis or dissection at the surgical site 
with less potential stimulation or current spread to 
nearby body structures.19

VII.a.	 Molded, fixed-position pin placement bipo-
lar cords should be used. Bipolar and 
monopolar plugs should be differentiated to 
prevent misconnections of active and return 
electrodes.1,27

Connection of a bipolar active electrode 
to a monopolar receptacle may activate cur-
rent, causing a short circuit.

Recommendation VIII

Ultrasonic electrosurgical devices should be used 
in a manner that minimizes potential for injuries.

Ultrasonic devices have a generator that pro-
duces ultrasonic energy and mechanical vibrations 
rather than electrical energy. Ultrasonic instru-
ments cut and coagulate by using the mechanical 
energy and heat that is generated to cause protein 
denaturation and the formation of a coagulum. A 
blade or probe can be used for sharp or blunt dis-
section, coagulation, or breaking apart of tissue 
without damaging adjacent tissues. Some ultra-
sonic dissectors incorporate an aspirator to remove 
tissue or fluids from the surgical field.83,87

VIII.a.	 When using an ultrasonic electrosurgical 
device, a dispersive electrode should not be 
used.

With an ultrasonic electrosurgical device, 
no electrical current enters the tissue; there-
fore, the current does not need to be 
returned to the generator by a dispersive 
electrode.83,87

VIII.b.	 Inhalation of aerosols generated by an ultra-
sonic electrosurgical hand piece should be 
minimized by implementing control mea-
sures, including but not limited to smoke 
evacuation systems and wall suction with an 
in-line ultra low penetration air (ULPA) filter.

Bio-aerosols are routinely produced by 
ultrasonic devices and pose a hazard to 
patients and perioperative professionals. 

Bio-aerosols contain odorless, toxic gases; 
vapors; dead and live cellular debris, 
including blood fragments; and viruses. 
These airborne contaminants can pose 
respiratory, ocular, dermatological, and 
other health-related risks, including muta-
genic and carcinogenic potential, to 
patients and OR personnel. Wall suction 
with an in-line ULPA filter is only appropri-
ate for a minimal amount of aerosol (ie, 
aerosols generated using ultrasonic electro-
surgery are within the respirable range and 
include blood, blood by-products, and 
tissue).88

Recommendation IX

Argon enhanced coagulation (AEC) technology 
poses unique risks to patient and personnel safety 
and should be used in a manner that minimizes 
the potential for injury.

Each type of AEC has specific manufacturer’s 
written operating instructions to be followed for 
safe operation of the unit.

IX.a.	 All safety measures for monopolar electro-
surgery should be used when using AEC 
technology.

The AEC unit uses monopolar alternating 
current delivered to the tissue through ion-
ized argon gas.89 The risks of monopolar 
electrosurgery are present.

IX.b.	 Air should be purged from the argon gas 
line and electrode by activating the system 
before use, after moderate delays between 
activations, and between uses.2,89,90

Purging the argon gas line prevents delays 
in coagulation, minimizing the risk of gas 
embolism.89 Activating without adequately 
purging may present the greatest risk of 
embolism when operating in an open cavity.89

IX.c.	 The argon gas flow should be limited to the 
lowest level possible that will provide the 
desired clinical effect.2,90

Argon gas flow is most likely to be 
directed to tissue without simultaneous 
coagulation when the initiation of ioniza-
tion of the argon gas is delayed due to air 
bubbles in the argon gas line.89

IX.d.	 The active electrode should not be placed 
in direct contact with tissue and should be 
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moved away from the patient’s tissue after 
each activation.89,90

There is a risk of gas emboli when the 
active electrode is placed in direct contact 
with tissue. If argon gas pressure exceeds 
venous pressure in the circulating system 
and is applied to bleeding vessels, the result 
is a gas emboli in open surgical proce-
dures.2,90,91 The flow of argon gas could enter 
the open vessel and enter the heart.2

IX.e.	 When using the AEC unit during minimally 
invasive surgical procedures, personnel 
should follow all safety measures identified 
for AEC technology.

Patient injury and death have occurred as a 
complication of argon enhanced technology.90

IX.e.1.	 Endoscopic CO2 insufflators should be 
equipped with audible and visual over-
pressurization alarms that cannot be 
deactivated.2,90

The AEC acts as a secondary source 
of pressurized argon gas that can cause 
the patient’s intra-abdominal pressure to 
rise rapidly and exceed venous pres-
sure, possibly creating argon-enriched 
gas emboli formation. This has resulted 
in gas emboli.90

IX.e.2.	 The active electrode and argon gas line 
should be purged according to the man-
ufacturer’s recommendations.2,90

IX.e.3.	 The patient’s intra-abdominal cavity should 
be flushed with several liters of CO2 
between extended activation periods.90

Flushing the intra-abdominal cavity 
with several liters of CO2 between 
extended periods of deactivation 
reduces the potential for argon gas 
emboli formation.90

IX.f.	 Personnel using the AEC technology should 
be knowledgeable about signs, symptoms, 
and treatment of venous emboli.

There is a significant risk of gas embolism 
when AEC is used during laparoscopic pro-
cedures from abdominal over-pressurization 
and displacement of CO2 by argon gas.90

IX.f.1.	 Patient monitoring should include 
devices that are considered effective for 
early detection of gas emboli (eg, end-
tidal CO2).2,90

Recommendation X

Potential hazards associated with surgical smoke 
generated in the practice setting should be identi-
fied, and safe practices established.

Surgical smoke (ie, plume) is generated from use 
of heat-producing instruments such as electrosurgi-
cal devices. Airborne contaminants produced dur-
ing electrosurgery have been analyzed. The elec-
trosurgery plume contains toxic gas and vapors (eg, 
benzene, hydrogen cyanide, formaldehyde); bio-
aerosols; dead and living cell material, including 
blood fragments; and viruses.92-94 Many additional 
hazardous chemical compounds have been noted 
in surgical smoke.92,95-98

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 carcinogenic potential.92,93,99 The 
possibility for bacterial and/or viral contamination 
of smoke plume remains controversial, but has 
been highlighted by different studies.100,101

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 personnel and 
patients.92 The Occupational Safety and Health 
Administration (OSHA) has no separate standard 
related to surgical smoke. OSHA addresses such 
safety hazards in the General Duty Clause and 
Bloodborne Pathogens Standard.97

X.a.	 Surgical smoke should be removed by use 
of a smoke evacuation system in both open 
and laparoscopic procedures.

Potential health and liability risks may be 
reduced by the evacuation of smoke 
plume.93

X.a.1.	 When large amounts of plume are gen-
erated, an individual smoke evacuation 
unit with a ULPA filter should be used 
to remove surgical smoke.

X.a.2.	 The suction wand of the smoke evacua-
tion system should be no greater than 
two inches (5.08 cm) from the source of 
the smoke generation.92,93

Close proximity of the smoke evacu-
ation wand maximizes particulate mat-
ter and odor capture and enhances visi-
bility at the surgical site.99
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X.a.3.	 Smoke evacuation units and accessories 
should be used according to manufac-
turers’ written instructions. 

Detectable odor during the use of a 
smoke evacuation system is a signal that
• 	smoke is not being captured at the 

site where the plume is being gener-
ated,

• 	inefficient air movement through the 
suction or smoke evacuation wand is 
occurring, or

• 	the filter has exceeded its usefulness 
and should be replaced.93

X.a.4.	 When a minimal amount of plume is 
generated, a central suction system with 
an in-line ULPA filter may be used to 
evacuate the plume.92 The in-line filter 
should be placed between the suction 
wall/ceiling connection and the suction 
canister.99

Central suction units are designed to 
capture liquids and should not be used 
without an in-line ULPA filter to remove 
airborne contaminants.92 Low suction 
rates associated with centralized suc-
tion units limit their efficiency in evacu-
ating plume, making them suitable only 
for the evacuation of small amounts of 
plume.94

X.a.5.	 When a centralized system dedicated 
for smoke evacuation is available, the 
smoke evacuator lines should be 
flushed according to the manufacturer’s 
instructions to ensure particulate matter 
buildup does not occur.

Plume particulate can accumulate in 
the lumens of the centralized system 
causing decreased suction capability 
and potential pathogen growth.

X.b.	 Used smoke evacuator filters, tubing, and 
wands should be disposed of as potentially 
infectious waste following standard precau-
tions.93,99

Airborne contaminants produced during 
electrosurgery or laser procedures have been 
analyzed and are shown to contain gaseous 
toxic compounds, bio-aerosols, and dead 
and living cell material. At some level, these 
contaminants have been shown to have an 
unpleasant odor, cause visual problems for 

physicians, cause ocular and upper respira-
tory tract irritation, and demonstrate muta-
genic and carcinogenic potential.99 The possi-
bility for bacterial and/or viral contamination 
of smoke plume remains controversial but 
has been highlighted by different studies.100,101

X.c.	 Personnel should wear high-filtration surgi-
cal masks during procedures that generate 
surgical smoke.

High-filtration masks are specifically 
designed to filter particulate matter that is 0.1 
micron in size and larger which may protect 
against residual plume in the air that has 
escaped smoke evacuation capture.95 These 
masks should not be viewed as absolute pro-
tection from chemical or particulate contam-
inants found in surgical smoke and should 
not be used as the first line of protection 
against surgical smoke inhalation.95,99

Recommendation XI

Personnel should receive initial education and com-
petency validation on procedures and should 
receive additional training when new equipment, 
instruments, supplies, or procedures are introduced.

Initial education on the underlying principles of 
electrosurgical safety provides direction for person-
nel in providing a safe environment. Additional, peri-
odic educational programs provide reinforcement of 
principles of electrosurgery and new information on 
changes in technology, its application, compatibility 
of equipment and accessories, and potential hazards. 

Electrosurgical equipment and accessories have 
been associated with numerous fires and patient 
injuries.2,8,19,53 The National Fire Protection Associa-
tion has identified ESUs as high-risk equipment, 
warranting training and retraining of personnel.19

XI.a.	 Personnel working with electrosurgery 
equipment should be knowledgeable about 
the principles of electrosurgery, risks to 
patients and personnel, measures to mini-
mize these risks, and corrective actions to 
employ in the event of a fire or injury.19

Electrosurgical equipment and accesso-
ries have been associated with numerous 
fires and patient injuries.2,8

XI.b.	 Personnel should be instructed on the 
proper operation, care, and handling of the 
ESU and accessories before use.19
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Incorrect use can result in serious injury 
to patients and personnel.

XI.b.1.	 If multiple types of electrosurgical 
equipment are used within the facility, 
training should be provided on all of 
the equipment.18

XI.c.	 Personnel should be instructed in the risks 
of electrosurgery during minimally invasive 
surgical procedures.

Direct coupling is the result of touching 
the laparoscopic active electrode to another 
anatomic structure. This can cause necrosis 
of underlying tissue. Insulation failure of the 
laparoscopic electrode can be caused by 
trauma during use or reprocessing. Current 
leaves the electrode through this alternate 
pathway. This can cause serious patient 
injury, particularly when the injury is inter-
nal. Capacitive-coupled RF currents can 
cause undetected burns to nearby tissue and 
organs outside the endoscope’s viewing 
field. Severe patient injuries have resulted.8

XI.d.	 Perioperative registered nurses should be 
knowledgeable about the types of IEDs that 
may be encountered in the practice setting, 
and the precautions that must be taken 
when caring for patients with these devices.25

Electronic devices implanted in a patient 
may be affected by other IEDs or medical 
equipment with which a patient may come 
into contact in a health care facility.

XI.e.	 Administrative personnel should assess and 
document annual competency of personnel 
in the safe use of the ESU and accessories.

A competency assessment provides a 
record that personnel have basic under-
standing of electrosurgery, its risks, and 
appropriate corrective actions to take in the 
event of a fire or injury. This knowledge is 
essential to minimize the risks of misuse of 
the equipment and to provide a safe envi-
ronment of care. 

Recommendation XII

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

Documentation of all nursing activities per-
formed is legally and professionally important for 
clear communication and collaboration between 
health care team members and for continuity of 
patient care.

XII.a.	 Documentation using the PNDS should 
include a patient assessment, a plan of care, 
nursing diagnoses, identification of desired 
outcomes, interventions, and an evaluation 
of the patient’s response to the care provided.

Documentation provides communication 
among all care providers involved in plan-
ning and implementing patient care.

XII.b.	 Documentation should be recorded in a 
manner consistent with health care organi-
zation policies and procedures and should 
include, but is not limited to
–	 electrosurgical system identification 

serial number;102

–	 range of settings used; 
–	 dispersive electrode placement;
–	 patient’s skin condition before dispersive 

electrode placement;
–	 patient’s skin condition after removal of 

dispersive electrode;102

–	 adjunct electrosurgical devices used (eg, 
ultrasonic scalpel, bipolar forceps); and

–	 safety holster use.18

Recommendation XIII

Policies and procedures for electrosurgery should 
be developed, reviewed periodically, revised as nec-
essary, and readily available in the practice setting.

Policies and procedures assist in the develop-
ment of patient safety, quality assessment, and 
improvement activities. Policies and procedures 
establish authority, responsibility, and accountabil-
ity within the facility. They also serve as opera-
tional guidelines that are used to minimize patient 
risk factors, standardize practice, direct staff mem-
bers, and establish guidelines for continuous per-
formance improvement activities.

XIII.a.	 The health care organization’s policies and 
procedures for electrosurgery must be in 
compliance with the Safe Medical Devices 
Act of 1990, amended in March 2000.26

XIII.a.1.	 When patient or personnel injuries or 
equipment failures occur, the ESU 
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should be removed from service and 
the active and dispersive electrodes 
retained if possible.102

Retaining the ESU, the active and dis-
persive electrodes, and packaging allows 
for a complete systems check to deter-
mine electrosurgical system integrity.102

XIII.a.2.	 Incidents of patient or personnel elec-
trical injury or equipment failure 
should be reported as required by regu-
lation to federal, state, and local 
authorities and to the equipment manu-
facturer.102 Device identification, main-
tenance and service information, as 
well as adverse event information 
should be included in the report from 
the practice setting. 

Documentation of details of the elec-
trosurgical equipment and supplies 
allows for retrievable information for 
investigation into an adverse event.102

XIII.b.	 Policies and procedures for electrosurgery 
should include, but are not limited to the 
following:
–	 safety features required on ESUs;
–	 equipment maintenance programs;
–	 required supplemental safety monitors;
–	 equipment checks before initial use;
–	 reporting and impounding malfunction-

ing equipment;
–	 reporting of injuries;
–	 preoperative, intraoperative, and postop-

erative patient assessments;
–	 precautions during use;
–	 ESU sanitation; and
–	 documentation.

XIII.c.	 An introduction and review of policies and 
procedures for electrosurgery should be 
included in orientation and ongoing educa-
tion of personnel to assist in the develop-
ment of knowledge, skills, and attitudes that 
affect surgical patient outcomes. 

Review of policies and procedures assists 
health care professionals in the develop-
ment of knowledge, skills, and attitudes that 
affect patient outcomes.

XIII.d.	 A written fire prevention and management 
policy and procedure should be developed 
by a multidisciplinary group that includes 
all categories of perioperative personnel.18,36

Fire is a risk to both patients and health 
care workers in the perioperative setting.

XIII.d.1.	 The policy and procedure should 
describe processes to be implemented 
to safely manage different fire scenarios.

Recommendation XIV

A quality assurance/performance improvement pro-
cess should be in place that measures patient, pro-
cess, and structural (eg, system) outcome indicators.

A fundamental precept of AORN is that it is the 
responsibility of professional perioperative regis-
tered nurses to ensure safe, high-quality nursing 
care to patients undergoing surgical and invasive 
procedures.103

XIV.a.	 Structure, process, and clinical outcomes 
performance measures should be identified 
that can be used to improve patient care 
and that also monitor compliance with 
facility policy and procedure, national stan-
dards, and regulatory requirements.104

XIV.a.1.	 Process indicators may include, but are 
not limited to information about adverse 
patient outcomes and near misses asso-
ciated with electrosurgery, which should 
be collected, analyzed, and used for 
performance improvement.103

XIV.b.	 Electrosurgical devices should be tested 
before initial use, inspected periodically, 
and receive preventive maintenance by a 
designated individual responsible for equip-
ment maintenance (eg, biomedical engi-
neering services personnel).19

Periodic preventative maintenance 
ensures continued safe operation of electro-
surgical devices.19

XIV.c.	 Each ESU should be assigned an identifica-
tion or serial number.

This number allows designated personnel 
to track function problems and document 
maintenance performed on individual ESUs.

XIV.d.	 Each health care organization should be 
responsible for staying abreast of evolving 
technology that may impact patient care 
and safety.

Electrosurgical technology continues to 
evolve, changing the way in which surgical 
hemostasis is achieved.
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Glossary
Active electrode: The electrosurgical unit (ESU) 

accessory that directs current flow to the surgical 
site (eg, pencils, various pencil tips).

Active electrode indicator shaft: An active elec-
trode composed of two layers of insulated material 
of different colors. The inner layer is a bright color, 
the outer layer is black. When the bright colored 
inner layer is evident upon visual inspection, a 
break in the insulation is indicated.

Active electrode insulation testing: Devices 
designed to test the integrity of the insulation sur-
rounding the conductive shaft of laparoscopic elec-
trosurgical active-electrode instruments. The devices 
detect full thickness breaks in the insulation layer.

Active electrode monitoring: A dynamic process 
of searching for insulation failures and capacitive  
coupling during monopolar surgery. If the monitor 
detects an unsafe level of stray energy, it signals the 
generator to deactivate.

Alternate site injury: Patient injury caused by an 
electrosurgical device that occurs away from the 
dispersive electrode site. 

Argon-enhanced coagulation: Radio frequency 
coagulation from an electrosurgical generator that 
is capable of delivering monopolar current through 
a flow of ionized argon gas.

Bioengineering services personnel: Those individ-
uals in an institution who are trained and qualified to 
check, troubleshoot, and repair medical equipment.

Bipolar electrosurgery: Electrosurgery in which 
current flows between two tips of a bipolar forceps 
that are positioned around tissue to create a surgical 
effect. Current passes from the active electrode of 
one tip of the forceps through the patient’s desired 
tissue to the other dispersive electrode tip of the for-
ceps—thus completing the circuit without entering 
another part of the patient’s body. 

Capacitance: Ability of an electrical circuit to 
transfer an electrical charge from one conductor to 
another, even when separated by an insulator.

Capacitive coupling: Transfer of electrical current 
from the active electrode through intact insulation 
to adjacent conductive items (eg, tissue, trocars).

Capacitively coupled return electrode: A large, 
nonadhesive return electrode placed close to and 
forming a capacitor with the patient, returning 
electrical current from the patient back to the elec-
trosurgical unit (ESU).

Current: A movement of electrons analogous to 
the flow of a stream of water.

Direct coupling: The contact of an energized 
active electrode tip with another metal instrument 
or object within the surgical field.

Dispersive electrode: The accessory that directs 
electrical current flow from the patient back to the 
electrosurgical generator—often called the patient 
plate, return electrode, inactive electrode, or 
grounding pad.

Dual foil electrode: A dispersive return electrode 
that has two foil conductive surfaces on a single non-
conductive adhesive pad. The two foil surfaces are 
connected independently through the same return 
electrode cord to the ESU. The dual foil design 
allows the return electrode quality monitor to detect 
impedance differences between the conductive sur-
faces. If a difference is detected between the two foil 
surfaces, the ESU will alarm and shut down. Dual 
foil electrodes are a necessary component of return 
electrode quality monitoring.

Electrosurgery: The cutting and coagulation of 
body tissue with a high-frequency (ie, radio fre-
quency) current.

Electrosurgical accessories: The active electrode 
with tip(s), dispersive electrode, adapters, and con-
nectors to attach these devices to the electrosur-
gery generator.

Electrosurgical unit: The generator that produces 
a high-frequency current waveform that is deliv-
ered to tissues, the foot switch with cord (if appli-
cable), the electrical plug, cord, and connections.

Endoscopic minimally invasive: Surgical tech-
niques that use endoscopic approaches rather than 
dissection. 

Eschar: Charred tissue residue.
Generator: The machine that produces radio fre-

quency waves (eg, ESU, power unit).
Ground-referenced electrosurgical unit: A sys-

tem in which electrical current is sent to the patient 
and follows the path of least resistance back to the 
ground. This technology, which no longer is manu-
factured, produces high-frequency, high-voltage 
current and sometimes is referred to as a “spark 
gap” unit.

Insulator: A material that does not conduct 
electricity.

Insulation failure: Damage to the insulation of 
the active electrode that provides an alternate path-
way for the current to leave that electrode as it 
completes the circuit to the dispersive electrode.

Isolated electrosurgical unit: A system in which 
electrical current is sent to the patient and selec-
tively returns and is grounded through the generator.
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Monopolar electrosurgery: Electrosurgery in 
which only the active electrode is in the surgical 
wound, and the electrical current is directed through 
the patient’s body, received by the dispersive pad, 
and transferred back to the generator, completing the 
monopolar circuit.

Oxygen-enriched environment: Atmosphere 
containing more than 21% oxygen, frequently 
occurring in the oropharynx, trachea, lower respi-
ratory tract, and near the head and neck during 
administration of oxygen to the patient.

Return electrode continuity monitor: A safety 
feature of a single foil dispersive electrode that 
detects an unconnected dispersive electrode or a 
break in the return electrode cord.

Return-electrode contact quality monitoring: A 
dynamic monitoring circuit measuring impedance 
of the dispersive return electrode. If the dispersive 
electrode becomes compromised, the circuit inhib-
its the ESU’s output.

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

Ultrasonic scalpel: A cutting/coagulation device 
that converts electrical energy into mechanical 
energy, providing a rapid ultrasonic motion.

Vessel sealing device: Bipolar technology that 
fuses collagen and elastin in the vessel walls and 
permanently obliterates the lumen of the vessel.
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