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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH FREQUENCY SURGICAL EQUIPMENT AND HIGH FREQUENCY
SURGICAL ACCESSORIES — OPERATION AND MAINTENANCE

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compllising
ajl national electrotechnical committees (IEC National Committees). The object of IEC is to, promote
international co-operation on all questions concerning standardization in the electrical and electrohicfields. To
this end and in addition to other activities, IEC publishes International Standards, Technical(Specificafions,
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as [“IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter¢sted
the subject dealt with may participate in this preparatory work. International, geyernmental and |non-
gpovernmental organizations liaising with the IEC also participate in this preparation.(lEC collaborates clpsely
ith the International Organization for Standardization (ISO) in accordance with(¢onditions determingd by
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internafional
cpnsensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international/ise and are accepted by IEC Nafional
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible for thg“way in which they are used or fofl any
isinterpretation by any end user.

order to promote international uniformity, IEC Nationaly€emmittees undertake to apply IEC Publications
tjansparently to the maximum extent possible in their_national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of cenformity. Independent certification bodies provide confofrmity
apsessment services and, in some areas, access'to IEC marks of conformity. IEC is not responsible fof any
services carried out by independent certification bodies.

6) All users should ensure that they have the\latest edition of this publication.
7) No liability shall attach to IEC or itsdirectors, employees, servants or agents including individual expertg and
embers of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
ekpenses arising out of thes/publication, use of, or reliance upon, this IEC Publication or any other IEC
ublications.
8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the Coxrect application of this publication.
9) Apttention is drawn to/the possibility that some of the elements of this IEC Publication may be the subjdct of
pptent rights. IEC\shall not be held responsible for identifying any or all such patent rights.
Thig redline version of the official IEC Standard allows the user to identify the changes

made to_the previous edition. A vertical bar appears in the margin wherever a change
has|been made. Additions are in green text, deletions are in strikethrough red text.
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The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC

61289, which is a technical report, has been prepared by sub-committee 62D:
Electromedical equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This second edition cancels and replaces the first edition published in 2011. This edition

con
Thig
edit
a)
b)
c)
d)

e)

The

Full
repd

Thig

In th

The
the
rela

stitutes a technical revision.

edition includes the following significant technical changes with respect to the{prev
on:

jeneral adaption to IEC 60601-2-2:2017;

refinement and additions to the defined terms;

separation of HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIES;

consideration of the HIGH CURRENT MODE;

ipdate of symbols.

text of this technical report is based on the following documents:

Enquiry draft Report on voting
62D/1652/DTR 62D/1662A/RVDTR

information on the voting for the approval of this technical report can be found in
rt on voting indicated in the above table.

publication has been drafted. imaccordance with the ISO/IEC Directives, Part 2.

is document, the following.print types are used:

TERMS DEFINED IN CLAUSE 3: SMALL CAPITALS.

committee has-decided that the contents of this publication will remain unchanged
stability date. indicated on the IEC web site under "http://webstore.iec.ch” in the
ed to the specific publication. At this date, the publication will be

econfirmed,

vithdrawn,

ous

the

until
Hata

eplaced DYy a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

This document gives guidelines to personnel in charge of operation of equipment covered by
IEC 60601-2-2:2017 to enable them to attain the best conditions of safety for their PATIENTS
and themselves.
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1

HIGH FREQUENCY SURGICAL EQUIPMENT AND HIGH FREQUENCY
SURGICAL ACCESSORIES - OPERATION AND MAINTENANCE

Scope

This document contains guidelines for medical and nursing personnel regarding the safe and
effective operation of HIGH FREQUENCY SURGICAL EQUIPMENT and HIGH FREQUENCY SURG
ACCESSORIES (also referred to as HF SURGICAL EQUIPMENT in this document). It is also of us
scieptific/technical staff who have responsibility for the maintenance of this equipment.

|[CAL

The|application guidelines in this document deal with the safe operation of HIGH FREQUE
SUR{ICAL EQUIPMENT constructed according to the safety requirements of [E€©60601-1
and|IEC 60601-2-2 [4].

Not|all existing HIGH FREQUENCY SURGICAL EQUIPMENT meets the minimum requirement

e to

NCY
[1]°

5 of

current international standards, however, the guidelines in this document is still helpfdl in
utilizing these devices.
Fhi crbooom o thatthe clostdenl noiallellon ol LUOLL TS OUERCY CURCIC AL COLIDILELLT

Normative references

There are no normative references in this document.

3

Terms and definitions

For the purposes of this document,:-the following terms and definitions apply.

ISOJand IEC maintain termigological databases for use in standardization at the follo
addfesses:

3.1

|[EC Electropedijat available at http://www.electropedia.org/

SO Online bfewsing platform: available at http://www.iso.org/obp

ACCESSORY
add(tional/part for use with equipment in order to:

ving

chieve the INTENDED USE,
adapt it to some special use,
facilitate its use,
enhance its performance, or

enable its functions to be integrated with those of other equipment

[SOURCE: IEC 60601-1:2005, 3.3]

1

Numbers in square brackets refer to the Bibliography.
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3.2

ACTIVE ACCESSORY

HF SURGICAL ACCESSORY intended for manipulation by the OPERATOR to produce—surgical
effects an effect by electrical conduction adjacent to the ACTIVE ELECTRODE at the intended
site on the PATIENT, generally comprising an ACTIVE HANDLE, the cord of an ACTIVE ACCESSORY,
ACTIVE CONNECTOR and ACTIVE ELECTRODE

[SOURCE: IEC 60601-2-2:20092017, 201.3.201]

3.3

ACTHVE-CONNECTOR
VL CONNTCCTUON

part| of an ACTIVE ACCESSORY intended for connection to an ACTIVE OUTPUT TERMINAL;-Which
may| include additional terminals for connection of a FINGERSWITCH to a SWITCH SENSOR

[SOURCE: IEC 60601-2-2:20092017, 201.3.202]

3.4
ACTIVE ELECTRODE
partl| of an ACTIVE ACCESSORY extending from the ACTIVE HANDLE foythe surgical site |and
intended to pass HF current into body tissue

[SOURCE: IEC 60601-2-2:20092017, 201.3.203]

3.5
ACTIVE HANDLE
part/of an ACTIVE ACCESSORY intended to be held by thé OPERATOR

[SOURCE: IEC 60601-2-2:206092017, 201.3.205]

3.6
ACTIVE OUTPUT TERMINAL
part| of HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to an AC[TIVE
ACCESSORY and for delivery of HF ‘current thereto

[SOURCE: IEC 60601-2-2:20092017, 201.3.206, modified — The notes have been deleted.

3.7
APPLIED PART
part| of ME EQUIPMENT that in normal use necessarily comes into physical contact with|the
PATIENT for MEFEQUIPMENT or an ME SYSTEM to perform its function

[SOURCELIEC 60601-1:2005, 3.8, modified — The notes have been deleted.]

3.8
ASSOCIATED EQUIPMENT
MEDICAL ELECTRICAL EQUIPMENT other than HF SURGICAL EQUIPMENT that may be electrically

connected to the PATIENt circuit-and-netintended-forindependentuse

[SOURCE: IEC 60601-2-2:20092017, 201.3.207]

3.9

BIPOLAR

method of applying HF—eutput current to a PATIENT-via—multiple-pole between two or more
ACTIVE ELECTRODES without the need for a separately connected NEUTRAL ELECTRODE (or the
need to use the PATIENT’S body capacitance to earth) in which an effect is intended in tissue
near one or more ACTIVE ELECTRODES
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Note 1 to entry: The BIPOLAR method includes devices energizing pairs of ACTIVE ELECTRODES as well as devices
energizing groups of ACTIVE ELECTRODES where the HF current source and return may have different numbers of
electrodes.

[SOURCE: IEC 60601-2-2:20092017, 201.3.208]

3.10

COAGULATION

use of HF current to-eleva atu e —e-g- ateu
bleeding induce a thermal effect, e.g. to control or prevent bleeding, induce tissue destruction,
or induce tissue shrinkage

Note[1 to entry: COAGULATION may take the form of contact or non-contact COAGULATION.

Note|2 to entry: FULGURATION, desiccation, spray, forced, swift, soft and argon beam (plasma) CQAGULATION are
all ngmes of COAGULATION types.

[SOURCE: IEC 60601-2-2:20092017, 201.3.210]

3.11
CON[TACT QUALITY MONITOR
circfiit in HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT inténded for connection fo a
MONITORING NE providing an alarm in the event that NEUTRAL ELECTRODE (NE) contact with| the
PATIENT becomes insufficient

Note|1 to entry: A CONTACT QUALITY MONITOR is functional only when Gsed with a MONITORING NE.

[SOURCE: IEC 60601-2-2:20092017, 201.3.211]

3.12
CON[TINUITY MONITOR
circlyiit in HF SURGICAL EQUIPMENT or ASSOGIATED EQUIPMENT intended for connection to an| NE,

e*eTpl—MGN-H'—GFH-N-G—MB, providing an alarm in the event of electrical discontinuity in thg¢ NE
cable or its connections

[SOURCE: IEC 60601-2-2:20092017, 201.3.212]

3.13
CUTTING
resgction—or—dissectien division of body tissue caused by the passage of HIGH FREQUENCY
current of high current’density at the ACTIVE ELECTRODE(S)

[SOURCE: IE€60601-2-2:20092017, 201.3.214]

3.14
FINGERSWITCH
device—generatty —inctuded—with—am—ACTHvE—ACCESSORY—which, —whermmaniputated—by- the
OPERATOR, enables HF output to be produced and, when released disables HF output

[SOURCE: IEC 60601-2-2:20092017, 201.3.216]

3.15
HAZARD
potential source of harm

[SOURCE: IEC 60601-1:2005/AMD1:2012, 3.39]
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HEATING FACTOR
a value equal to 12 x t where I is the MONOPOLAR current in amperes and ¢ is the duration of the
current flow in s

Note

1 to entry: The HEATING FACTOR is expressed as AZs (amperes squared seconds).

[SOURCE: IEC 60601-2-2:2017, 201.3.218]

019

3.17

HIGH-CURRENT MODE

MONOPOLAR output mode whose INTENDED USE (MAXIMUM OUTPUT CURRENT and maximum\QuTY
CYCLE) results in a HEATING FACTOR of greater than 30 A?s in any 60 s period

[SOURCE: IEC 60601-2-2:2017, 201.3.219]

3.18

HIGH FREQUENCY

HF

frequencies less than 5 MHz and generally greater than 200 kHz

[SOURCE: IEC 60601-2-2:20092017, 201.3.248220]

31

HIGH FREQUENCY SURGICAL ACCESSORY

HF SURGICAL ACCESSORY

ACCESSORY intended to conduct, supplement or monitor HF energy applied to the PATIENT from
HF SURGICAL EQUIPMENT

Note[1 to entry: HF SURGICAL ACCESSORIES include HF surgical application electrodes, including cords| and
conngectors for attachment to HF SURGICAL EQUIPMENT, as well as other ASSOCIATED EQUIPMENT intendefl for
conngction to the HF surgical PATIENT circuit.

Note|2 to entry: Not all accessories usedwith HF surgical equipment are HF SURGICAL ACCESSORIES.

[SOURCE: IEC 60601-2-2:20092017, 201.3.224223, modified — In Note 1, replacemert of
"act|ve electrodes" by " HF Surgical application electrodes".]

3.2(0

HIGH FREQUENCY SURGICAL EQUIPMENT

HF SURGICAL EQUIPMENT

MEDJICAL—ELECTRICAL—EQUIPMENT —including—its—associated ACCESSORIES,—intended fortthe
narfhrmancd AFf ciiraical anaratinne crieh ac tha cUITTING and coaciit ATION of hinlaoaieceal tidenia
comensns e otpces oo s e n e ce s o0 fo s CLIRTIC Snc ool Aol o slo o cdeal e
by-meansof HIGH-FREQUENCY {HF)}-currents

MEDJCALNELECTRICAL EQUIPMENT which generates HIGH FREQUENCY currents intended for| the
perfpravance of surgical tasks such as CUTTING or COAGULATION of biological tissue by means of
these HIGH FREQUENCY currents

Note 1 to entry: HF SURGICAL EQUIPMENT is also variously known as surgical diathermy, electrosurgical equipment,
electrosurgical generator, RF generator or HF generator.

Note 2 to entry: A footswitch is an example of an associated ACCESSORY that is part of HF SURGICAL EQUIPMENT.
[SOURCE: IEC 60601-2-2:20092017, 201.3.222224]

3.21

HF SURGICAL MODE

any of a number of OPERATOR selectable HF output characteristics intended to provide a
specific—indicated—surgical effect at a connected ACTIVE ACCESSORY, such as CUTTING,

COA

GULATION and the like
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1 to entry: Each available HF SURGICAL MODE may be provided with an OPERATOR-adjustable output control to
set the desired intensity or speed of the effect.

[SOURCE: IEC 60601-2-2:20092017, 201.3.223225]

3.22

INTE
INTE

NDED USE
NDED PURPOSE

use for which a product, process or service is intended according to the specifications,
instructions and information provided by the manufacturer

[SOURCE: IEC 60601-1:2005/AMD1:2012, 3.44]

3.2

LEAKAGE CURRENT
current that is not functional

[SOURCE: IEC 60601-1:2005, 3.47, modified — The note has been deleted]

3.2
MED
ME B
eleg
detsq

Note
enab

[SO

3.25

MONITORING NE

NE i

Note
cam

[SO

+ provided with not more than one connection te"a‘particular supply mains; and
1+ intended by its manufacturer to be used in_the diagnosis, treatment, or monitoring

CAL ELECTRICAL EQUIPMENT

QUIPMENT

trical equipment having an APPLIED PART or transferring:énergy to or from the PATIEN
cting such energy transfer to or from the PATIENT and which is:

PATIENT; or for compensation or alleviation,of disease, injury or disability

1 to entry: ME EQUIPMENT includes those ACCESSORIES as defined by the manufacturer that are necessg
e the normal use of the ME EQUIPMENT.

URCE: IEC 60601-1:2005, 3.63, madified — Notes 2 to 5 have been deleted]

htended for use with a CONTACT QUALITY MONITOR

1 to entry: A MONITORING NEUTRAL ELECTRODE is also known as a split plate, dual plate, dual foil electro
electrode.

URCE: IEC60601-2-2:20092017, 201.3.225228]

3.26
MO
met

OPOLAR
od.of applying HF output current to a PATIENT via an ACTIVE ELECTRODE and returning \

of a

ry to

e or

ia a

separately PATIENT-connected NEUTRAL ELECTRODE (or via the PATIENT S body capacitance to
earth) in which an effect is intended only in tissue at or near the ACTIVE ELECTRODE

[SOURCE: IEC 60601-2-2:20092017, 201.3.226229]

3.27
NEUTRAL ELECTRODE

NE

electrode—of a—relatively large—areafor connection-to-the body of the patient; intended to

provide a return path for the MONOPOLAR application of HIGH FREQUENCY current with such a
low current density in the-bedy PATIENT’S tissue that-physical effects such as excessive rise in
temperature or unwanted burns are avoided
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1 to entry: The NEUTRAL ELECTRODE is also known as plate, plate electrode, electrosurgical pad, passive,
return or dispersive electrode.

2 to entry: To keep the current density low enough to prevent unwanted heating, the NEUTRAL ELECTRODE

s to have a large enough area.

Note 3 to entry: A NEUTRAL ELECTRODE is usually in contact with the PATIENT at a location that is separate from the
MONOPOLAR ACTIVE ELECTRODE.

[SOURCE: IEC 60601-2-2:20092017, 201.3.227230]

3.28
OPERATOR

pers
[SO

3.29
PATI
livin

[SO

3.3(
RAT

on handling equipment

URCE: IEC 60601-1:2005, 3.73]

ENT

g being (person or animal) undergoing a medical, surgical or dentahptocedure

URCE: IEC 60601-1:2005/AMD1:2012, 3.76, modified — The pote has been deleted.]

D ACCESSORY VOLTAGE

maximum peak HF output voltage which may be appled to a MONOPOLAR HF SURG

ACC
ACC
pold

3.31
RAT
valu
outd

[SO

3.32
RAT
for

whe
thei

[Soy

EFSSORY with respect to an NE connected to th@y'PATIENT. For a BIPOLAR HF SURG

ESSORY, the maximum peak HF output voltage<which may be applied to pairs of oppd
rity

ED LOAD

e of non-reactive load resistancegwhich, when connected, results in the maximun

ut power from each HF SURGICAL-MODE of the HF SURGICAL EQUIPMENT

URCE: IEC 60601-2-2:20082017, 201.3.229232]

FD OUTPUT POWER

bach HF SURGICAL_.MODE set at its maximum output setting, the power in watts produ

n all ACTIVE QUFPUT TERMINALS which can be activated simultaneously are connecte
respective 'RATED LOADS

rce. IE€ 60601-2-2:20092017, 201.3.230233]

[CAL
[CAL
site

HF

ced
d to

3.3

SWITCH SENSOR
part of HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT which controls activation of HF output
in response to operation of a connected FINGERSWITCH or footswitch

[SOURCE: IEC 60601-2-2:20092017, 201.3.234234]

4

General information regarding HF SURGICAL EQUIPMENT

HF SURGICAL EQUIPMENT is MEDICAL ELECTRICAL EQUIPMENT which delivers HIGH FREQUENCY
currents to perform surgical modification of tissue. The most common forms of tissue
modification are CUTTING and COAGULATION but may also include tissue ablation, lesioning,
shrinkage, sealing or fusion.
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current is conducted to and from the PATIENT in the following ways:

— in MONOPOLAR application with an ACTIVE ELECTRODE of a small area and a large NEUTRAL
ELECTRODE;

— in MONOPOLAR application of HF SURGICAL EQUIPMENT with a RATED OUTPUT POWER less than
50 W and not provided with a NEUTRAL ELECTRODE connection point, the circuit for the HIGH
FREQUENCY current being completed through the capacitive coupling between the PATIENT
and the earthed environment;

— in BIPOLAR application with a BIPOLAR electrode only, for example forceps where the legs
are electrically insulated from each other;

The
spe
The

The
and
PATI
mai

5

5.1

Befq
SUR

fafety integrity of the equipment;

n multipolar application where a multitude of ACTIVE ELECTRODES are present. In this
bf application the current passes from one or more of the ACTIVE ELECTRODES to.eith
blectrodes in the immediate vicinity in a BIPOLAR like arrangement;

n an application where the current delivery is augmented by the use of argon gas or
saline solution between the ACTIVE ELECTRODE(S) and the target tissue.

output power may vary considerably depending on the INTENDED USE /from a few watt
Cial procedures, for example in ophthalmology, up to 300 W or mére for some equipm
peak output voltage from some equipment may be as high as/6<{000 V or more.

use of HIGH FREQUENCY (HF) current is a possible HAZARD 1o the PATIENT, the OPERA
other personnel present and to the surroundings. Other equipment connected to
ENT may be affected. The safe operation of HIGH FREQUENCY SURGICAL EQUIPMENT depe
hly on the following factors:

safe use, which depends on:

OPERATOR's knowledge of the safe methods of use of the equipment,

OPERATOR's knowledge of safety characteristics of the equipment,

availability and readability of accompanying documents;

hn effective maintenance scheme;

safety of the installationy» This document assumes that the HIGH FREQUENCY SURG
FQUIPMENT has been. inStalled in a healthcare facility that meets national and |
regulations.

Recommended practices before use

Inspéection of HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIES before use

S1CAL ACCESSORIES as listed below.

re, 'surgery, the OPERATOR should check the HF SURGICAL EQUIPMENT and—AGTvH

ype
er a

arge NEUTRAL ELECTRODE in a MONOPOLAR like arrangement or to one or more simall area

5 for
ent.

TOR
the
nds

[CAL
pcal

HF

— Inspect the mains plug, connectors and cables, including handles for ACTIVE ACCESSORIES
and any—reusable NEUTRAL ELECTRODES, for visible damage. If damaged, do not use.
Damaged instruments or cords may lead to injury to the PATIENT or OPERATOR.

— Check that HF SURGICAL ACCESSORIES, NEUTRAL ELECTRODES, and cables are compatible
with:

e each other;
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e with the HF SURGICAL EQUIPMENT;

o the output mode;

e the output power setting;

e the output voltage that will be used.

Information should be available in the respective instructions for use.

Check that the selected NEUTRAL ELECTRODE is compatible with the weight of the PATIENT.
Check that the EQUIPMENT has no visible damage-damage-including-that-warning-sighs—and

sl roddas o on o FOLIDE I n o on s bl

Check that warning signs and other markings on the EQUIPMENT are readable.
Check that all indicating lamps and audible tones are in working order.
Conduct any additional checks or inspections as recommended by the manufasturer.

NEUJTRAL ELECTRODE.

Preparation

Befgre application of the NEUTRAL ELECTRODE, check the positioning of the PATIENT.

The PATIENT, including their extremities,-must shall be isolated from earthed metal part

avoided, for example by insertion of dry towel.

The use of flammable anaesthetics or oxidizing gases such as nitrous oxide (Nz20)
bxygen should be avoided if a surgical procedure is carried out in the region of the th
br the head, unless these agents are suctioned or scavenged away.

ning: Do not try to test the HF SURGICAL EQUIPMENT by sparking against metal parts o1 the

Bkin-to-skin contact (for example between the arms @nd body of the PATIENT) should be

5.3

Jse non-flammable’ agents for cleaning and disinfection wherever possible.

PATIENT or i body depressions such as the umbilicus, and in body cavities such as
agina.

Before the gpplication of HF surgery, check for pooling of flammable solutions under| the

the

Befofe,using HF SURGICAL EQUIPMENT, after cleaning or disinfection, remove visible volyme,

g or
well

iry«the area and allow evaporation of any residual flammable agents used for cleanin
Nicbnfantin ~ r oo cobiante ~Ff SAbacihvne frams Sl DATIEMNT S A A~ DATIEMNT crfoanane oo
UIOIIIIU\JLIIIU, VT o OUTVUTTIO UT AQUTTUCOTVOO TTUTIT AT T ATTIINT ATTU TTUTTT T ATTIINT OUTTAUVUULUO Udo
as cavities.

Assess for the danger of ignition of endogenous gases, e.g., bowel gas methane.

Be aware that some materials, for example cotton, wool and gauze, when saturated

with

oxygen may be ignited by sparks produced in normal use of the HF SURGICAL EQUIPMENT.

Avoid placement of a NEUTRAL ELECTRODE over poorly vascularized areas such as: bony

prominences, skin lesions, skin folds, and scars.

Handling of NEUTRAL ELECTRODES, HF SURGICAL ACCESSORIES, cables and
connections

NEUTRAL ELECTRODES and connections-must shall be placed with care. Special attention-must
shall be paid to the following.
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The entire area of NEUTRAL ELECTRODES should be reliably in contact with the PATIENT'S
body.

When HF SURGICAL EQUIPMENT and physiological monitoring equipment are used
simultaneously on the same PATIENT, any monitoring electrodes should be placed as far as
possible from the ACTIVE ELECTRODES. Needle monitoring electrodes are not
recommended. In all cases, monitoring systems incorporating HIGH FREQUENCY current
limiting devices are recommended.

For NEUTRAL ELECTRODES that use a detachable cord, ensure that the tab of the NEUTRAL
ELECTRODE is fully inserted into the connector so that no metallic surface is exposed.

URGICAL EQUIPMENT.

——The HF SURGICAL EQUIPMENT leads should be positioned in such a way that eontact with

he PATIENT monitoring or other leads is avoided.

——Temporarily unused ACTIVE ELECTRODES should be stored in a non-condugtive location |that

5.4

is isolated from the PATIENT, for example in a holster or quiver.

PATIENTS with active implants (active implantable-electronic ' medical devices)

PAT|ENTS with active implants, for example pacemakers, ~implantable neurostimulafors,
implantable pumps, implantable defibrillators, or implanted electrodes, may be affected byl the
application of HF SURGICAL EQUIPMENT. The effects could be‘ifreparable damage to the agtive
implant or impairment of its function. The manufacturer of the active implant should be
consulted prior to the surgery. Simultaneous monitoting of such PATIENTS using suithble

morlitoring equipment is also recommended.

NOTE Currents induced in the implanted electrodes due“to the use of HF SURGICAL EQUIPMENT—may can gause

irreversible changes in the tissue around the electrodesycausing malfunctioning of the implant.

Thelfollowing guidelines should be takeninto account:

5.5

In

he selected output power should-bé as low as possible for the intended application;
he current path in the body_shoeuld be at right angles to the leads of the active implant
wvhenever possible, the use-of BIPOLAR technique should be considered.

Simultaneous use of two items of HF SURGICAL EQUIPMENT

gome applicationsy/ it may be necessary to use two separate pieces of HF SURG|CAL

EQU|PMENT, for example when simultaneously operating on two different parts of the body. In

thege cases, additional technical advice should be sought.

The| choice~of equipment that provides the lowest clinical risk is the use of two BIPOLAR HF
surdery,\generators. If this is not clinically appropriate, then use of one BIPOLAR and |one
MONOROLAR generator is the next lower risk option. If the clinical circumstances justify it,{two

MONOPOLAR generators can be used. Both should be of the HF isolated type shown by the
symbol as described in 9.4.2.2. The NEUTRAL ELECTRODE for each generator should be
positioned appropriately for the surgical operating site of that generator, taking account of
manufacturers’ recommendations and good clinical practice. The NEUTRAL ELECTRODES should

not

be positioned close together and the NEUTRAL ELECTRODE leads should be kept well

separated. Whenever possible, ensure that the current path from ACTIVE ACCESSORY 1 to
NEUTRAL ELECTRODE 1 does not pass through the same part of the PATIENT'S body as the

cur

rent path from ACTIVE ACCESSORY 2 to NEUTRAL ELECTRODE 2.

Further technical advice can be sought from the equipment manufacturers and/or from the
local clinical engineering department.
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Instructions for use

Users should read and understand the instructions for use provided by manufacturer(s).
Modes, options and operating characteristics may not be consistent across manufacturers.

6

Recommended practices during use

When using HF SURGICAL EQUIPMENT caution is necessary, therefore observe the following
rules:

7

After each use,sthe HF SURGICAL EQUIPMENt should be cleaned as indicated in the instruct

for
acc

obs
oS

Ne HIGH FREQUENCY power should be Set as Iow as possible for the applicatio
question. Reference-ean should be made to the manufacturer’'s recommended setting
he procedure being carried out.

nsufficient power at the customary control setting may be caused by, for example,
contact of the NEUTRAL ELECTRODE, bad contact in connectors or a broken-gcable under
insulation. These items should be checked before a higher power setting.istused.

\fter repositioning the PATIENT, or if someone trips on the NE cable,the application of
INEUTRAL ELECTRODES and the NE cables should be inspected. Fo\NEUTRAL ELECTRQ
hat use a detachable cord, ensure that the tab of the NEUTRAL-ELECTRODE is still
inserted into the connector so that no metallic surface is exposed.

he functioning of the HF SURGICAL EQUIPMENT should not.be tested by sparking age
etal parts or the NEUTRAL ELECTRODE.

Vhen operating in parts of the body having a smalD cross section,—to—aveid—unwal
fissue-damage; the application of BIPOLAR technigué may be-desirable preferable in o
fo avoid unwanted tissue damage.

Flammable agents for skin cleaning, grease removal and disinfection—must shal
completely evaporated before the application of the HF SURGICAL EQUIPMENT. The HAZ
bf igniting endogenous gases-and-thepéssibilityof -their removal-through—washing
inert-gases-must shall also be considered.

Be aware that electromagnetic interference-during—use-which emanating from HF SURG
EQUIPMENT may influence other' MEDICAL ELECTRICAL EQUIPMENT, for example §
monitors, blood pressure monitors, infusion pumps, cardiac pacemakers, etc.

The HF SURGICAL EQUIPMENT Should be activated only when the HF SURGICAL ACCESSOR
in position and the intefided clinical effect is desired.

Recommended practices after use

use. Reusable—AcTivE HF SURGICAL ACCESSORIES should be cleaned and steril
ording \te/ local policy and the manufacturer’'s recommendations.—Any—irregularnt

rved M durin surgery—should—be documented—and—reported—to—the roper—hos
ad Surged SAOUHG—DHEe Ae AOS

in
for

bad
the

the
DES
fully

inst

rder

be
ARD

[CAL
rCG
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fal fal D
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8 Nature of HAZARDS

8.1 General

The currents and voltages generated in HF SURGICAL EQUIPMENT may present a HAZARD to the
PATIENT or the OPERATOR by the nature of its use or by its electrical interference with other
equipment in the vicinity of, in contact with, or implanted within the PATIENT. The generation of
sparks or arcs between the ACTIVE ELECTRODE and tissue or;—for-example—a—metalforeceps,
between the ACTIVE ELECTRODE and metal objects, may be a source of low frequency
components in the output current which may cause neuromuscular stimulation—{er—electric
chesla,

Thelfollowing subclauses give some examples of HAZARDS that are associated with theuge of
HF SURGICAL EQUIPMENT.

8.2 | HF SURGICAL EQUIPMENT related HAZARDS
8.2.11 Incompatible combinations

Althpugh it may be possible to physically connect different pieces, of‘\HF SURGICAL EQUIPMENT
or HF SURGICAL ACCESSORIES, the combination may not always work in the expected manjner.
OPERATORs should always confirm the compatibility of different pieces of HF SURG|CAL
EQU|PMENT or HF SURGICAL ACCESSORIES with all of the manufacturers involved. This inclydes
correct operation, possible changes in the electromagnetic*compatibility of the combination,
and|electrical safety. For example, identical looking footswitches from different manufacturers
may| not be electrically identical resulting in unexpeeted, unintended and potentially harmful
resylts.

8.2.2 Electromagnetic compatibility

When in use, HF SURGICAL EQUIPMENT“.will generate electromagnetic disturbancesg. A
distirbance may be radiated through the air, conducted through the PATIENT or condufted
through the mains power cord or PATIENT cables. This may impact other MEDICAL ELECTR|CAL
EQU|PMENT in the vicinity of or_gconnected to the PATIENT. OPERATORs should follow|the
recmmendations of the manufacturer(s) regarding this situation. This includes |the
manufacturer of any active implanted, body worn, or semi-implanted device. There may be
techniques for cable placefment, equipment setup and/or output mode/power setting that| will
helg mitigate this HAZARD.

8.2.B Misconnection of ACTIVE ACCESSORIES

Some ACTIVEACCESSORIES may be physically connected to HF SURGICAL EQUIPMENT (n a
marnner notsdntended by the manufacturer. An example might be a BIPOLAR ACTIVE ACCESYORY
incorrectly—eonnected to a MONOPOLAR receptacle through the use of an adapter or pon-
conforming cord. OPERATORS should always consult the instructions for use for the cor|rect

connegtion information.

8.2.4  Specialty HF SURGICAL EQUIPMENT

Certain types of specialty HF SURGICAL EQUIPMENT may have risks associated with their use
that are different from traditional HF SURGICAL EQUIPMENT. These risks may not be obvious.
The instructions for use will list the warnings and cautions particular to that HF SURGICAL
EQUIPMENT. An example is argon-enhanced HF SURGICAL EQUIPMENT where the risks
associated with the use of argon gas should be understood by the OPERATOR. Another
example is HF SURGICAL EQUIPMENT that has a HIGH CURRENT MODE where there are risks
associated with heating under the NEUTRAL ELECTRODE.
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8.3  ACTIVE ACCESSORY related HAZARDS
8.3.1 Incompatible combinations

An ACTIVE ACCESSORY may not be compatible with every cord that can be physically connected
to it. The incompatibility may be electrical where the voltage and/or current that will be used is
too high. The incompatibility may be in the physical connection itself where the mating parts
are not the same size or tolerance, potentially causing the connection to become hot or come
apart during surgery. The connection may be incomplete with uncovered bare metal allowing
stray unintended current to injure the PATIENT or OPERATOR.

An KACTIVE ACCESSORY may not be compatible with every ACTIVE ELECTRODE that car| be
physically connected to it. The incompatibilities and the consequences are likely to be|the
samle as described above.

An ACTIVE ACCESSORY may not be compatible with every-eutput HF SURGICAL-MODE, powegr or
voltage to which it could be exposed. OPERATORS should consult the instructions for usge of
both the ACCESSORY and the HF SURGICAL EQUIPMENT for compatibility” information [and
maximum voltage ratings. An-eutput HF SURGICAL MODE or power settingithat delivers a peak
voltage greater than the maximum peak voltage rating of an ACTIVE ACCESSORY is an example
of this HAZARD and should be avoided. The maximum peak voltagetrating is also known ag the
RATED ACCESSORY VOLTAGE within the IEC 60601-2-2.

8.3.R Environment of use

Sparks generated at the ACTIVE ELECTRODE during normm@al use may cause a fire or explosipn if
flammable anaesthetic or cleaning agents are present or the HF SURGICAL EQUIPMENT is ysed
in an atmosphere enriched by endogenous gasesj.oxygen or nitrous oxide.

Lowrfrequency voltages caused by sparksor electrical arcs may cause neuromusdular
stimlulation. The PATIENT may have excitable tissue stimulated, especially if there is a faylt in
the jnsulation in endoscopes or resectoscopes between the ACTIVE ELECTRODE and the shaft.
For |example, during plastic surgery,\especially on the face, neuromuscular stimulation may

occlir due to a rcmg from tips of AGTIVE ELECTRODES. lhe%RAi@R—wheweeagulaﬂﬂg%sue

inswated forceps—mav—experi
tHate G +o+cC
he

or Vviessels u a
or—\vessets—u -uv RO

Arcing to a metal instrument or retractor may accentuate the possibility of neuromusqular
stimjulation. It can also’increase the amount of current flow in unexpected and undesired
ways.

Suri.ilcal glovés-do not adequately insulate against the output of HF SURGICAL EQUIPMENT.|For
example whien coagulating tissue or vessels using non-insulated forceps, the OPERATOR may
experienes.an electrical burn.

USG Uf HF UUIIGIIt Ut ur e al IIIGtG”;L’ ;IIIP:GIItO IIIGy CAuUOoUT hlyh Uullcllt vullvvlltlut:vll dcnSity
resulting in undesired heating. Arcing to a metallic implant may cause damage to the implant
and may negatively impact the performance or functionality.

The sparking and current flow during normal use causes the ACTIVE ELECTRODE to become hot
during use. After use, the ACTIVE ACCESSORY should always be placed safely away from the
PATIENT, the surgical team and flammable materials to prevent the possibility of an unintended
burn or fire.

Use of an ACCESSORY in an inappropriate medium or solution may be hazardous. For example,
conductive solutions used for distension may cause an unexpected and increased amount of
current to be delivered by the HF SURGICAL EQUIPMENT. It could also cause current-dilution
dispersion at the targeted tissue leading to a need to increase the power resulting in even
more current. This would cause the total current flowing through the NEUTRAL ELECTRODE to be
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much higher than in a traditional surgical procedure. In addition, current dispersion through
conductive media may result in unintended tissue damage. OPERATORS should always consult
the instructions for use for the ACTIVE ACCESSORY, the HF SURGICAL EQUIPMENT and the
NEUTRAL ELECTRODE prior to use.

8.3.3 Misuse

HF ACCESSORIES which are modified by OPERATORS may be hazardous. After modification, the
HF ACCESSORY may not be compatible with the expected voltages, its switching or control
configuration may be incorrect or it may result in an undesired part becoming live. Examples
of this HAZARD are the use of a red rubber catheter to insulate the shaft of an ACTIVE
ELE¢TRODE and cutting a NEUTRAL ELECTRODE to make it smaller.

The|reuse of an HF ACCESSORY marked for single use may be hazardous. The re-sterilizgtion
progess may not be effective-and, may degrade the insulation resulting in a fire orinjury tq the
PATIENT or OPERATOR or may degrade product performance resulting in increased risk to| the
PATIENT.

Inappropriate cleaning and sterilization of a reusable HF ACCESSORY may be hazardous. |The
progess may not result in a sterile HF ACCESSORY and may degrade,the insulation resulting in
a firp or injury to the PATIENT or OPERATOR

A reusable HF ACCESSORY should be discarded at the end of.its’ useful life. Continued use may
be hazardous and could result in a fire or injury to the PATIENT or OPERATOR. The instructjons
for use should be consulted for the recommended number of uses or the proper inspedgtion
progedure to determine end of useful life.

8.4 | OPERATOR-related HAZARDS
8.4.11 OPERATOR not reading and/or following the instructions for use

The|use of HIGH FREQUENCY current isya' possible HAZARD to the PATIENT, the OPERATOR |and
othgr personnel present. All personngel that may setup or use these types of devices shpuld
read and follow the instructions forluse included with the EQUIPMENT, the ACCESSORIES and the
NEUJTRAL ELECTRODE (if applicable). This includes all warnings, cautions and recommer|ded
clinical use information.

8.4.2 OPERATOR selecting inappropriate power or mode settings

The|use of inappropriate power or mode settings may be hazardous. Increasing the odtput
power beyond that normally used for a procedure may indicate a problem that should be
investigated. {nappropriate power or mode settings may subject the ACCESSORY to voltages for
whigh it was_not designed. It may also result in unanticipated tissue effects.

8.4.8 OPERATOR using an-AGTIVE HF SURGICAL ACCESSORY in an inappropriate manner

Many-AGHVE HF SURGICAL ACCESSORIES are designed for a specific procedure or for use on
specific tissue types. Disregarding the recommendations of the manufacturer in this matter
may result in inadequate or unexpected clinical effect. Examples include the following:
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— use of an HF SURGICAL ACCESSORY in a way that is outside the scope of its INTENDED USE;

NOTE Always consult the manufacturer’s instructions for use to determine if the ACCESSORY is approved for the
intended procedure.

— use _of an HF SURGICAL ACCESSORY_ in_a location where the current flowing towards the
NEUTRAL ELECTRODE is concentrated along a narrow path resulting in undesired tigsue
Hamage or destruction (e.g. fallopian tubes);

— pse of an HF SURGICAL ACCESSORY or HF SURGICAL EQUIPMENT with activation dufy‘cyclgs in
bexcess of the recommendations of the manufacturer resulting in a PATIENT btwn unden the
NEUTRAL ELECTRODE;

— DPERATOR modification of the HF SURGICAL ACCESSORY;

— Afctivation of a MONOPOLAR endoscopic HF SURGICAL ACCESSORY wheh not in positiop to
broduce the intended clinical effect (e.g. activation when the tip. ofthe endoscopic AC[TIVE
FLECTRODE is not in view of the OPERATOR). This can increase(the risk of an unintended
burn by:

¢ direct contact of the ACTIVE ELECTRODE with tissue that{s not targeted,

¢ direct contact with other metallic instruments.
8.5 NEUTRAL ELECTRODE related HAZARDS
8.5.11 General

Thepge HAZARDS relate to MONOPOLAR procedures where a NEUTRAL ELECTRODE is used.

8.5.p Inadequate contact area of-a/NEUTRAL ELECTRODE

Inadequate contact area of the NEUTRAL ELECTRODE may be hazardous resulting in a PAT|ENT
burn. Application should alwaystfollow the instructions for use provided by the manufactyrer.
Inadequate contact area can'tesult from the following:

— NEUTRAL ELECTRODE‘contact area too small for the application;
— NEUTRAL ELECTRODE not in complete contact with tissue;

— NEUTRAL ELECTRODE insulated from the skin by hair, non-conducting material or
nterposition“of surgical drapes, bedding or clothing.

8.5.3 Inappropriate application

A hazardous situation may be created if the site preparation and/or location recommendatjons
of tie-mm-mmmmmmﬂmmﬁm—w fcati i e to

dissipate the heat normally generated under a NEUTRAL ELECTRODE. Poor site preparation may
degrade the desired contact area and/or contact impedance resulting in increased heating.
The NEUTRAL ELECTRODE should not be placed adjacent to metallic implants or other
orthopaedic hardware.

A single use NEUTRAL ELECTRODE should not be used if the packaging-seal-is-breken has been
damaged. A single use NEUTRAL ELECTRODE should not be used beyond the “use by” date on
the package.
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8.5.4 Surgical procedures utilizing high currents and/or long duty cycles

8.5.4.1 General considerations

It is important for OPERATORS (and more specifically, the surgeons using the HF SURGICAL
EQUIPMENT) to understand that some HF SURGICAL EQUIPMENT and ACTIVE ACCESSORIES may be
capable of producing more current than a single conventional NEUTRAL ELECTRODE (i.e. one
which is not suitable for use in a HIGH CURRENT MODE) can safely handle, and as a result there
may be an increased risk of a burn at the NEUTRAL ELECTRODE site. For more information, see
Annex A.

Fhete is additional lanauaae coverina-this matter in IEC 606801-2-2:-2009 4 5th Edition) whic

HHere1Saaaittona—aRgdage—-coverRgtHS-Aatte 1 E- 9o UL d¢IAot—EGHHOR ) WHRGH
reaatlires additional instructione warninas and ecautions for the Wraner nce of NEUTRAI
regtHres—aaaiHohRai—HSHUCHO RS —WaHHRGS aRe—CadHORS For—tRe—REOPEeF—USe O+ NEUIRAL
ELEGCTRODES if  durina intended—or foreseen—use the tembpefature under the NEUTRAL
e HROPeES—H—GUHRg—HteRGea—oF—1ofreSeen—uSe—ne—temperatdire—dhRaer—ne—Neo{ AL
ELEGCTRODE noses—— a3 bhburn ricsk to the natient (See_subelaguses 2014 79 2 2 101 1and
et HRODE—POSEeS—a—DPUR—HSK—0—the—pateht o€ —SURECIAUSeS—~L o+ d+—aha

2089 &

8.5.4.2 High current risk identification

To prevent PATIENT injuries, the hospital personnel need to recognize the types of equipment
and|procedures that are most likely tosresult in the delivery of high current levels that|can
ovefwhelm a NEUTRAL ELECTRODE. The following factors pose the greatest risk as they may
resylt in delivery of high currentylevels, have long activation times and/or low surgical
impgdance.

a) Ablation or other procedures.
1) Tumour ablation:

Cardiac ablation.

Liver ablation or resection.

Endostopic ablation-(e-gshoulderarthroscopy).
Bulkstissue ablation such as-transurethral-resection—of prostate—or—uterus roller [ball

ablation.

b) Application of high current to the PATIENT'’S tissue

1) Use of a high-current or-specialty special purpose HF SURGICAL EQUIPMENT intended for
large-volume tissue ablation.

2) Use of ACTIVE ACCESSORIES such as a roller ablation electrode.
3) Required use of multiple (2 to 4) NEUTRAL ELECTRODES at the same time.
4) Required use of multiple ACTIVE ELECTRODES.

c) Application of current for an extended period of time to the PATIENT’S tissue.

1) Use of a general purpose HF SURGICAL EQUIPMENT with either long-activation periods or
little time between activations.

2) Use of a specialty purpose HF SURGICAL EQUIPMENT or ACTIVE ACCESSORIES with long-
activation periods.
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d) Use of conductive solutions such as saline or lactated Ringer’s which lowers the surgical
impedance of tissue in contact with the solution.

1) Use of an ACTIVE ACCESSORY that is designed to be used with or dispense saline or has
a significant portion of its surface area in contact with a conductive medium such as
saline.

2) Use of an ACTIVE ACCESSORY that is fully immersed in flowing blood for extended
periods of time (e.g., cardiac ablation).

8.5.4.3 High current risk mitigation

o og assoeiated—w g g —leonrg-activation-
tim cedures or procedures that involve the use of conductive fluids(¢.g.,
salime) for irrigation or distension. To minimize the risk of a burn at the NEUTRAL ELEGTRODE
site [during such procedures, the following is recommended:

a) Recognize that HF SURGICAL EQUIPMENT and ACTIVE ACCESSORIES in your facility|are
capable of producing current levels that can exceed what a NEUTRAL .ELECTRODE |can
vithstand, in procedures involving any combination of high current,-Jeng-activation times
pndlor the use of conductive fluids for irrigation or distension.

b) |dentify the electrosurgical procedures performed in the facility.that' may require the ude of
high current, long-activation times and/or the use of condtctive fluids for irrigation or
Histension.

c) Educate operating room clinicians, surgeons, and risk. mahagers on the increased rigk of
burns associated with high-current, long-activation electrosurgical procedures| or
brocedures that involve the use of conductive fluidsfor irrigation or distension.

d) Educate operating room clinicians and surgeon§about how burns occur, how to recoghize
when there is an increased risk of electrosurgical burns, and what to do to minimize| the
risk.
e) Require operating room clinicians to bedfamiliar with the instructions for use and warnjngs
bf each piece of equipment — HF SURGICAL EQUIPMENT, ACTIVE ACCESSORIES, and NEUTRAL
E| ECTRODES.

f) Make sure that the NEUTRAL ELECTRODE is in full contact with the PATIENT and verify| the
bad manufacturer’s instructions were followed regarding NEUTRAL ELECTRODE applicatign.

g) Use the lowest possiblespower settings and shortest activation times to achieve|the
Hesired surgical effect\ If long activation times are necessary, allow sufficient timg off
between activations«o allow the tissue to cool under the NEUTRAL ELECTRODE. The ampunt
bf time off required will vary depending upon the amount of current used, the length of
bctivation time@nd the individual characteristics of the PATIENT. This may require the fime
pff to be equal-te or greater than the activation time.

h) Confirm the-use of the appropriate irrigation/distension medium with the surgeon before
any electrosurgical procedure. Use a non-conductive solution as the distension/irriggtion
medium unless specific medical reasons indicate otherwise or the manufacturer of| the
jeherator or ACCESSORY recommends otherwise. Numerous non-conductive fluids|are
available. Common ones include 15 % glycine 3 % sorhitol, 5 % mannitol _and sterile
water.—t—should—be-—noted—that Not all non-conductive media are appropriate for all
procedures. Selection-must shall be based on the surgical procedure. For example, long
procedures involving large volumes of media require that the PATIENT’S fluid balance be
carefully monitored to avoid fluid overload which can lead to serious complications such
as pulmonary edema, congestive heart failure, cerebral edema, hypotension, and
electrolyte imbalance.

i) Avoid use of a roller ablation electrode with a conductive fluid, unless otherwise indicated
by the electrode manufacturer, because a significant portion of its surface area will be in
contact with the conductive medium, causing a loss of surgical effect. Increasing the
power settings will increase the amount of current delivered to the NEUTRAL ELECTRODE. If
high power is used for too long, the current may overwhelm the NEUTRAL ELECTRODE,
resulting in a PATIENT burn.
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9

9.1

HF

incorporated to ensure that the equipment is safe when used according to the instructions

use

9.2

Verify that the correct distension/irrigation medium has been selected if there is no
surgical effect or less than a desired surgical effect. Inspect the NEUTRAL ELECTRODE to
ensure that it is applied according to the manufacturer’s instructions and is in full contact

with the PATIENT before increasing the power setting on the HF SURGICAL EQUIPMENT.

Use two or more identical NEUTRAL ELECTRODES placed symmetrically and equidistant from
the surgical site where there is a concern that the use of high current, extended activation

times, andlor the use of a conduction irrigation/distension fluid may pose an increased

risk

of an electrosurgical burn at the NEUTRAL ELECTRODE site. Such placement will divide the

current flow between the two NEUTRAL ELECTRODES and reduce the risk of a burn. Suit
placement sites include:

able

Y} the feftand right anterior thigh;,
?) the left and right buttock; or
B) the left and right bicep.

Avoid placing multiple NEUTRAL ELECTRODES in the following configurations“because
ill increase the risk of a burn:

) Placement of one NEUTRAL ELECTRODE below another NEUTRAL EEECTRODE on a Si

ELECTRODE closer to the surgical site, increasing the risk,for a burn at the cl
NEUTRAL ELECTRODE.

?2) Asymmetrical placement of NEUTRAL ELECTRODES on two limbs, such as the right t

more than the left calf.
B) Placement of two NEUTRAL ELECTRODES direCtly next to each other. With

ELECTRODES closest to the surgical site, ingreasing the risk for a burn at this locatio

current flow through the limb will;increase the temperature of the entire limb.

placement if the instructions for’use for HF SURGICAL EQUIPMENT or ACTIVE ACCESSORY
for the use of more than two NEUTRAL ELECTRODES. If the instructions for use do
include NEUTRAL ELECTRODE placement for two or more NEUTRAL ELECTRODES, contact
manufacturer and request written instructions for multiple NEUTRAL ELECTRODE placeme

Safety provisions of, and symbols on, HF SURGICAL EQUIPMENT

General
SURGICAL” EQUIPMENT fulfilling the relevant IEC standards have safety provis

To,help the OPERATOR to utilize these provisions, symbols and colours are used.

hey

ngle

limb. With this placement, nearly all of the current will be collected by the NEUTRAL

pser

high

and left calf. With this placement, the current flow to-the right thigh will be substanfially

this

placement, the current will be more heavily,gencentrated at the edges of the NEUTRAL

n.

4) Placement of two NEUTRAL ELECTRODES“-on one limb, particularly if this placement
causes the encirclement of an entirelimb. If more than one NEUTRAL ELECTRODE is
used on any limb and the current flow is very high, it is possible that the high level of

Follow the NEUTRAL ELECTRODE® manufacturer’s instructions for NEUTRAL ELECTRODE

call
not
the
nt.

ons
5 for

Colours of indicator lights

The significance of colours of indicator lights for HF SURGICAL EQUIPMENT is according to
Table 1.
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Table 1 — Colours and significance of indicator lights according to IEC 60601-2-2

Colour

Meaning

Red

Warning — immediate response by the
OPERATOR is required, for example, a fault in
the PATIENT circuit

Yellow

CUTTING mode

Blue

COAGULATION mode

Green

Ready for use

Anv other colour
Y

l\/ln:lning other than that of red ynlln\nl’ blue or

green

9.3 Markings on HF SURGICAL ELECTRICAL EQUIPMENT

Warhings, marking of controls, and other symbols are explained in the instructions for

Lise.

Thelimportant symbols are given in Table 2. More information about thesé/symbols is givgn in
the |current versions of IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 and IEC 6060[1-2-

2:2017.
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Table 2 — Symbols used on HF SURGICAL EQUIPMENT

Symbol Meaning

! Type BF

(Not suitable for direct cardiac application)

IEC 60417-5840
(2002-10)

. Type CF

(Suitable for direct cardiac application)

IEC 60417-5335
(2002-10)

j : Defibrillation protected Type BF

IEC 60417-5841
(2002-10)

' Defibrillation protected Type CF

IEC 60417-5336
(2002-10)

5 Dangerous voltage

ISO 7010-W012
(2011-05)

r Rl

[ J

{Egund In older

equipment)

ISO 7000-0434A
(2004-01)

Attention, consult accompanying documents.

r 1

/ <\

L _ .
Caution

In newer
equipment

ISO 7000-0434A
(2004-01)
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Symbol

Meaning

{Feund In newer

equipment)

ISO 7000-1641
(2004-01)

Consult instructions for use

(

nternally powered equipment.

nternally powered. equipment obtains the power necessary for its operation from

ISO 7010-M002
(2011-05)

Follow instructions for use

Method of protection

Figure "\=Symbol used on Class Il equipment

Protection against electric shock and burns

protect the PATIENT and the OPERATOR against electrical¥shock, HF SURGICAL EQUIPM
be constructed according to the following classes only;
Class | equipment (protectively earthed);

Class Il equipment (double or reinforced insulated). Class Il equipment is marked with
$ymbol shown in Figure 1 (IEC 60417-5172%2003-02)).

L]

IEC

internal electric power source, such as a battery.

9.4.

nternally powered equipment with a mains supply cord that can be connected to
UPPLY MAWNS-at the same time as the equipment is in use becomes a Class | or Cla
EDICAL ELECTRICAL EQUIPMENT.

Degree of protection

ENT

the

an

the
5s |1

MEDICAL ELECTRICAL EQUIPMENT is classified according to the medical procedure it is suitable

for. The different types allowed for HF SURGICAL EQUIPMENT are, Type BF and Type CF.

Types BF and CF may be also protected against the effects of a discharge of a defibrillator.
They can be recognized by the symbols in Table 2.

Only equipment of types BF and CF, marked as defibrillation protected, may remain
connected to the PATIENT during defibrillation. This applies also even if the equipment is
internally powered.

NOTE A PATIENT-may can remain connected to the HF SURGICAL EQUIPMENT via the NEUTRAL ELECTRODE even if the
ACTIVE ACCESSORY is not in contact with the PATIENT.
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9.4.2.2 Protection against HIGH FREQUENCY LEAKAGE CURRENTS

HF SURGICAL EQUIPMENT according to IEC 60601-2-2:2017 uses one of the following forms of
construction to limit HIGH FREQUENCY LEAKAGE CURRENTS. Symbols are used to identify the
different forms of construction.

— NEUTRAL ELECTRODE referenced to earth:

The APPLIED PART is isolated from earth, but the NEUTRAL ELECTRODE is referenced to earth
at HIGH FREQUENCIES. This type of HF SURGICAL EQUIPMENT is marked with the symbol
shown in Figure 2 (IEC 60417-6404 (2018-02)).

=1

IEC

Figure 2 — Symbol used with an earth referenced PATIENT circuit

— NEUTRAL ELECTRODE isolated from earth at HIGH FREQUENCY:

The APPLIED PART is isolated from earth at both high and low frequencies. This type df HF
BEURGICAL EQUIPMENT is marked with the symbol shown in Figure 8-

F

IEC

Figure 3 — Symbol used with an HF ISOLATED PATIENT CIRCUIT

— BIPOLAR application:

\n APPLIED PART specially designed for BIPOLAR application is isolated from earth and from
APPLIED PARTS at both high frequencies ’and mains frequencies. This type of HF SURG|CAL
EQUIPMENT is marked with the-fellew#ifrg symbol shown in Figure 3.

9.5 HF SURGICAL EQUIPMENT not(properly marked

If the degree of protection {s\.hot marked on the HF SURGICAL EQUIPMENT or stated in|the
instructions for use, the equipment-must shall be checked by qualified maintenance persopnel
to determine if it is suitable for use.

NOTE Existing HIGH FREQUENCY SURGICAL EQUIPMENT-may sometimes does not meet the minimum requirements of
the most current international standards.

9.6 [ Monitoring the effectiveness of the NEUTRAL ELECTRODE

HF BURGICAL EQUIPMENT complying with |IEC 60601-2-2:2017—and—havirg—a—RATED—OUFRUT
POWERAFmeore-than-50-W-must shall be provided with a circuit that de-energizes the oytput
andlgires—an-audible-sighral-whenafailure—ef-the NEUFRALELEGTROBEGable—its—eennestian to
the NEUTRAL ELECTRODE, or its connection to the HF SURGICAL EQUIPMENT occurs. The audible
alarm—must shall not be externally adjustable. An additional visible warning should be
provided by a red indicator light, see Table 1.

Examples of methods are a CONTINUITY MONITOR or a CONTACT QUALITY MONITOR.

9.7 Output indicators

According to IEC 60601-2-2:2017, a device-must shall be incorporated which gives an audible
signal when any output circuit is energized intentionally, unintentionally or as a result of a
fault. The sound level may be adjusted, but not reduced below 40 dBA.
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In order to distinguish between the audible signals called for when an interruption of the
NEUTRAL ELECTRODE cable or its connection occurs, versus when an output circuit is
energized, either the former shall be pulsed, or two different frequencies employed.

10

Accompanying documents

HF SURGICAL EQUIPMENT-must shall be provided with accompanying documents, as these are
considered as an essential part of the HF SURGICAL EQUIPMENT. Normally, the accompanying
documents for HF SURGICAL EQUIPMENT consist of two parts, the instructions for use and
the technical description. The technical description is intended to be used by qualified
maintenance personnel.

The

SUR{ICAL EQUIPMENT and ensure its correct functioning. The instructions for useriust sha
in al language understandable by the OPERATOR. The instructions for use-musb shall inc

per

11

Pre

t

Preventive maintenance

entive maintenance is important to ensure that the HF SURGICAL EQUIPMENT is functio

correctly. Subclause 7.9.2.13 of IEC 60601-1:2005, requires manufacturers to pro
information in the instructions for use regarding the routine maintenance necessary to en
safg use of MEDICAL ELECTRICAL EQUIPMENT. Some generalrecommendations are found be

Int

manufacturer, the information provided by the manufacturer should take precedence.

isual inspection of HF SURGICAL EQUIPMENT.@and/er HF SURGICAL ACCESSORIES prior to e
surgical procedure. The inspection shouldsinclude the bullet points found in 5.1 as well
any additional items outlined by the manufacturer.

Periodic confirmation that the output”powers, waveforms and peak output voltages

previous values for determination of significant changes or trends.

Periodic confirmation thafthe HF LEAKAGE CURRENTS are within the manufactu
specifications. The results”should be recorded and compared to previous values
letermination of significant changes or trends.

instructions for use-must shall contain all the information necessary to operate th¢ HF

| be
ude

nent warning and safety notices regarding the safe application of HF SURGICAL EQUIPMENT.

ning
vide
sure
ow.

he event of a conflict between these recommendations and the information provided by the

ach
as

are

ithin the manufacturer’s specifications. The results should be recorded and compared to

er's
for
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Annex A
(informative)

Concerns regarding high current surgical procedures or high duty cycles

The current level above which there may be an increased risk of a burn was first described in
IEC 60601-2-2:2006 (6.8.2 item kk)), which states: “HF SURGICAL EQUIPMENT or HF SURGICAL
ACCESSORIES intended for use where the applied PATIENT current is expected to exceed 500
mA for over 2 min at applied duty cycles greater than 50 % shall be accompanied by

instructions, warnings and cautions for the proper use of NEUTRAL ELECTRODES.”

Add

reqy

ELE
ELE
AA

For

2-2:

Duri

edit

prog

EQU

bf IEC 60601-2-2:2009 for more specific information).
0009 (201.15.101.5). &

edures to PATIENTS. Additional definitions and requi
PMENT capable of HIGH CURRENT MODES. QQ

N
%]

ired additional instructions, warnings and cautions for the proper use
TRODES if, during intended or foreseen use, the temperature under
TRODE poses a burn risk to the PATIENT (see 201.7.9.2.2.101 and 201.1

3

tional language covering this matter was incorporated into IEC 60601-2-2:2008, ,w

hich

EUTRAL
NEUTRAL

51/@1.5 in Ajnex
%0)

additional information on how the current limits for conventiorgQ(EUTRAL ELECTRQDES
were clinically determined, one may refer to IEC 60601-2-2:2006&\; .104.5) or IEC 60601-

ng the writing of IEC 60601-2-2:2017 it was decided tha@ae language in the previous
ons was not strict enough to mitigate the potentié\HAZARDs of high current surgical
ments were added for HF SURG

—

wo

| CAL
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH FREQUENCY SURGICAL EQUIPMENT AND HIGH FREQUENCY
SURGICAL ACCESSORIES - OPERATION AND MAINTENANCE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compvlising
all national electrotechnical committees (IEC National Committees). The object of IEC is to. promote
international co-operation on all questions concerning standardization in the electrical and electrohicfields. To
this end and in addition to other activities, IEC publishes International Standards, Technical(Specificafions,
Tlechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as [‘IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter¢sted
in the subject dealt with may participate in this preparatory work. International, geyernmental and |[non-
gpvernmental organizations liaising with the IEC also participate in this preparation.EC collaborates clpsely
with the International Organization for Standardization (ISO) in accordance with{¢onditions determingd by
agreement between the two organizations.
N
c

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internafjonal
bnsensus of opinion on the relevant subjects since each technical comfittee has representation fron all

interested IEC National Committees.

3) IEC Publications have the form of recommendations for international/dse and are accepted by IEC Nafional
Jommittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for thg*way in which they are used or for any
njisinterpretation by any end user.

tlansparently to the maximum extent possible in their_national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

4) In order to promote international uniformity, IEC Nationaly€ommittees undertake to apply IEC Public{ons

5) IEC itself does not provide any attestation of cenformity. Independent certification bodies provide confofmity
psessment services and, in some areas, access'to IEC marks of conformity. IEC is not responsible fof any

brvices carried out by independent certification bodies.

QD

6)
7)

Il users should ensure that they have the\latest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual expert§ and
embers of its technical committees and IEC National Committees for any personal injury, property damage or
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
kpenses arising out of thespublication, use of, or reliance upon, this IEC Publication or any other| IEC
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publications is
dispensable for the €orrect application of this publication.

> PO o3I Z P O

8)

=

9) Alttention is drawn to/the possibility that some of the elements of this IEC Publication may be the subjgct of

ptent rights. IEC\shall not be held responsible for identifying any or all such patent rights.

O >

The|main task 'of IEC technical committees is to prepare International Standards. Howevegr, a
technical.€ommittee may propose the publication of a technical report when it has collegted
datg of a-different kind from that which is normally published as an International Standard) for
examplé€ "state of the art".

IEC 61289, which is a technical report, has been prepared by sub-committee 62D:
Electromedical equipment, of IEC technical committee 62: Electrical equipment in medical
practice.

This second edition cancels and replaces the first edition published in 2011. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) general adaption to IEC 60601-2-2:2017;

b) refinement and additions to the defined terms;
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c) separation of HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIES;
d) consideration of the HIGH CURRENT MODE;
e) update of symbols.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
62D/1652/DTR 62D/1662A/RVDTR

Fulllinformation on the voting for the approval of this technical report can be found-in|the
repgrt on voting indicated in the above table.

Thig publication has been drafted in accordance with the ISO/IEC Directives, Patt'2.

In this document, the following print types are used:
— TERMS DEFINED IN CLAUSE 3: SMALL CAPITALS.

The|committee has decided that the contents of this publication®will remain unchanged pntil
the |stability date indicated on the IEC web site under "http:/jwebstore.iec.ch" in the ¢ata
relafed to the specific publication. At this date, the publication’will be
e reconfirmed,

e \ithdrawn,

o feplaced by a revised edition, or

e amended.

A bilingual version of this publication may\be issued at a later date.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
thaf it contains colours which are considered to be useful for the correct understanding
of ifs contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

This document gives guidelines to personnel in charge of operation of equipment covered by
IEC 60601-2-2:2017 to enable them to attain the best conditions of safety for their PATIENTS
and themselves.
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1

HIGH FREQUENCY SURGICAL EQUIPMENT AND HIGH FREQUENCY
SURGICAL ACCESSORIES - OPERATION AND MAINTENANCE

Scope

This document contains guidelines for medical and nursing personnel regarding the safe and
effective operation of HIGH FREQUENCY SURGICAL EQUIPMENT and HIGH FREQUENCY SURG
ACCESSORIES (also referred to as HF SURGICAL EQUIPMENT in this document). It is also of us
scieptific/technical staff who have responsibility for the maintenance of this equipment.

|CAL

The|application guidelines in this document deal with the safe operation of HIGH FREQUE
SUR{ICAL EQUIPMENT constructed according to the safety requirements of [E€©60601-1
and|IEC 60601-2-2 [4].

Not|all existing HIGH FREQUENCY SURGICAL EQUIPMENT meets the minimum requirement

cur
util

izing these devices.

Normative references

There are no normative references in this document.

3

Fo

=

Terms and definitions

the purposes of this document, the following terms and definitions apply.

ISOjand IEC maintain terminological* databases for use in standardization at the follo
addresses:

3.1

|IEC Electropedia: available-at http://www.electropedia.org/

SO Online browsing, platform: available at http://www.iso.org/obp

ACCESSORY
addftional part.feruse with equipment in order to:

chieve.the INTENDED USE,
daptit to some special use,

e to

NCY
[1]°

5 of

rent international standards, however, the guidelines in this document is still helpfyl in

ving

acilitate its use

enhance its performance, or

enable its functions to be integrated with those of other equipment

[SOURCE: IEC 60601-1:2005, 3.3]

3.2

ACTIVE ACCESSORY
HF SURGICAL ACCESSORY intended for manipulation by the OPERATOR to produce an effect by
electrical conduction adjacent to the ACTIVE ELECTRODE at the intended site on the PATIENT,

1

Numbers in square brackets refer to the Bibliography.
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generally comprising an ACTIVE HANDLE, the cord of an ACTIVE ACCESSORY, ACTIVE CONNECTOR
and ACTIVE ELECTRODE

[SOURCE: IEC 60601-2-2:2017, 201.3.201]

3.3

ACTIVE CONNECTOR

part of an ACTIVE ACCESSORY intended for connection to an ACTIVE OUTPUT TERMINAL, which
may include additional terminals for connection of a FINGERSWITCH to a SWITCH SENSOR

[SOPRTETEC 6UBUT-2-2:2077, 20T.3.202]

3.4
ACTIVE ELECTRODE
part| of an ACTIVE ACCESSORY extending from the ACTIVE HANDLE to the surgical site |and
intended to pass HF current into body tissue

[SOURCE: IEC 60601-2-2:2017, 201.3.203]

3.5
ACTIVE HANDLE
partfof an ACTIVE ACCESSORY intended to be held by the OPERATOR

[SOURCE: IEC 60601-2-2:2017, 201.3.205]

3.6
ACTIVE OUTPUT TERMINAL
part| of HF SURGICAL EQUIPMENT or ASSOCIATED>EQUIPMENT intended for connection to an AC[TIVE
ACCESSORY and for delivery of HF current thereto

[SOURCE: IEC 60601-2-2:2017, 201.3.206, modified — The notes have been deleted.]

3.7
APPLIED PART
part| of ME EQUIPMENT that\in normal use necessarily comes into physical contact with|the
PATIENT for ME EQUIPMENT or an ME SYSTEM to perform its function

[SOURCE: IEC 606041-1:2005, 3.8, modified — The notes have been deleted.]

3.8
ASSOCIATED. EQUIPMENT
MED|CAL(ELECTRICAL EQUIPMENT other than HF SURGICAL EQUIPMENT that may be electrigally
connected to the PATIENt circuit

[SOURCE: IEC 60601-2-2:2017, 201.3.207]

3.9

BIPOLAR

method of applying HF current to a PATIENT between two or more ACTIVE ELECTRODES without
the need for a separately connected NEUTRAL ELECTRODE (or the need to use the PATIENT'S
body capacitance to earth) in which an effect is intended in tissue near one or more ACTIVE
ELECTRODES

Note 1 to entry: The BIPOLAR method includes devices energizing pairs of ACTIVE ELECTRODES as well as devices
energizing groups of ACTIVE ELECTRODES where the HF current source and return may have different numbers of
electrodes.

[SOURCE: IEC 60601-2-2:2017, 201.3.208]
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3.10

COAGULATION
use of HF current to induce a thermal effect, e.g. to control or prevent bleeding, induce tissue
destruction, or induce tissue shrinkage

Note

Note

[SO

3.1

circ

1 to entry: COAGULATION may take the form of contact or non-contact COAGULATION.

2 to entry: FULGURATION, desiccation, spray, forced, swift, soft and argon beam (plasma) COAGULATION are
all names of COAGULATION types.

URCE: IEC 60601-2-2:2017, 201.3.210]

CONi'ACT QUALITY MONITOR

it in HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection

MONITORING NE providing an alarm in the event that NEUTRAL ELECTRODE (NE) contact with

PATI

Note

ENT becomes insufficient

1 to entry: A CONTACT QUALITY MONITOR is functional only when used with a MONITORING NE.

[SOURCE: IEC 60601-2-2:2017, 201.3.211]
3.12
CONJTINUITY MONITOR

circ

Iit in HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT., intended for connection to an

providing an alarm in the event of electrical discontinuity in"the NE cable or its connections

[SO

3.13

CuT

URCE: IEC 60601-2-2:2017, 201.3.212]

[ING

divigion of body tissue caused by the.passage of HIGH FREQUENCY current of high cun

den

[SO

3.14

ity at the ACTIVE ELECTRODE(S)

URCE: IEC 60601-2-2:2017,,201.3.214]

FINGERSWITCH
device generally included with an ACTIVE ACCESSORY which, when manipulated by

OPE
[SO

3.15
HAZ

RATOR, enables HF output to be produced and, when released disables HF output

URCE: IE€60601-2-2:2017, 201.3.216]

ARD

o a
the

NE,

rent

the

potemtia-source of trarm

[SO

URCE: IEC 60601-1:2005/AMD1:2012, 3.39]

3.16
HEATING FACTOR
a value equal to 12 x ¢t where I is the MONOPOLAR current in amperes and ¢ is the duration of the

curr

Note

[SO

ent flow in s

1 to entry: The HEATING FACTOR is expressed as AZs (amperes squared seconds).

URCE: IEC 60601-2-2:2017, 201.3.218]
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3.17

HIGH CURRENT MODE

MONOPOLAR output mode whose INTENDED USE (MAXIMUM OUTPUT CURRENT and maximum DUTY
CYCLE) results in a HEATING FACTOR of greater than 30 A%s in any 60 s period

[SOURCE: IEC 60601-2-2:2017, 201.3.219]

3.18
HIGH FREQUENCY
HF

f raneiaadaca than E MLIo Snd Ao ool araatar thaoanm ONN LIS
req CTHCTC ST oo tralT o it Tz artad- goreralimy groateT oralt ZO0 Ik =

[SOURCE: IEC 60601-2-2:2017, 201.3.220]

3.19
HIGH FREQUENCY SURGICAL ACCESSORY
HF SURGICAL ACCESSORY

ACCESSORY intended to conduct, supplement or monitor HF energy applied-to the PATIENT from
HF SURGICAL EQUIPMENT

Note[1 to entry: HF SURGICAL ACCESSORIES include HF surgical application “electrodes, including cords| and
conngctors for attachment to HF SURGICAL EQUIPMENT, as well as other\ ASSOCIATED EQUIPMENT intendef for
conngction to the HF surgical PATIENT circuit.

Note|2 to entry: Not all accessories used with HF surgical equipment are HF SURGICAL ACCESSORIES.

[SOURCE: IEC 60601-2-2:2017, 201.3.223, modified’ — In Note 1, replacement of "agtive
eledtrodes" by " HF surgical application electrodes!.]

3.2(
HIGH FREQUENCY SURGICAL EQUIPMENT
HF SURGICAL EQUIPMENT

MED|CAL ELECTRICAL EQUIPMENT which\'generates HIGH FREQUENCY currents intended for|the
performance of surgical tasks suchyas CUTTING or COAGULATION of biological tissue by means of
these HIGH FREQUENCY currents

Note|1 to entry: HF SURGICAL EQUIPMENT is also variously known as surgical diathermy, electrosurgical equiprent,
electfosurgical generator, RF, _generator or HF generator.

Note|2 to entry: A footswitch is an example of an associated ACCESSORY that is part of HF SURGICAL EQUIPMEN[T.

[SOURCE: IEC 60601-2-2:2017, 201.3.224]

3.21
HF SURGICAL MODE

any|of -a“number of OPERATOR selectable HF output characteristics intended to provide a
specific effect at a connected ACTIVE ACCESSORY _such as CUTTING, COAGULATION and the like

Note 1 to entry: Each available HF SURGICAL MODE may be provided with an OPERATOR-adjustable output control to
set the desired intensity or speed of the effect.

[SOURCE: IEC 60601-2-2:2017, 201.3.225]

3.22

INTENDED USE

INTENDED PURPOSE

use for which a product, process or service is intended according to the specifications,
instructions and information provided by the manufacturer

[SOURCE: IEC 60601-1:2005/AMD1:2012, 3.44]
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3.23
LEAKAGE CURRENT
current that is not functional

[SOURCE: IEC 60601-1:2005, 3.47, modified — The note has been deleted]

3.24

MEDICAL ELECTRICAL EQUIPMENT

ME EQUIPMENT

electrical equipment having an APPLIED PART or transferring energy to or from the PATIENT or

detr ebtina oo Anmaran s teamafar to ~p fran th A DA TIC A
g 7T T

T and vk
Ctmg—Sut—Cr ey tartstre—tO— O oM< T <

art

HP=Y H
AAAREA"] B B v

+ provided with not more than one connection to a particular supply mains; and

1 intended by its manufacturer to be used in the diagnosis, treatment, or manitoring |of a
PATIENT; or for compensation or alleviation of disease, injury or disability

Note|1 to entry: ME EQUIPMENT includes those ACCESSORIES as defined by the manufacturerthat are necessgry to
enable the normal use of the ME EQUIPMENT.

[SOURCE: IEC 60601-1:2005, 3.63, modified — Notes 2 to 5 have beemdeleted]

3.25
MONITORING NE
NE intended for use with a CONTACT QUALITY MONITOR

Note|1 to entry: A MONITORING NEUTRAL ELECTRODE is also known\as a split plate, dual plate, dual foil electrofle or
CQM electrode.

[SOURCE: IEC 60601-2-2:2017, 201.3.228]

3.26
MONOPOLAR
method of applying HF output current to“a PATIENT via an ACTIVE ELECTRODE and returning Via a
separate PATIENT-connected NEUTRAL ELECTRODE (or via the PATIENT'S body capacitancg to
earth) in which an effect is intended only in tissue at or near the ACTIVE ELECTRODE

[SOURCE: IEC 60601-2-2:2017, 201.3.229]

3.27
NEUTRAL ELECTRODE
NE
elegtrode intended to provide a return path for the MONOPOLAR application of HIGH FREQUENCY
current with(such a low current density in the PATIENT’S tissue that effects such as excesfsive
riselin temperature or unwanted burns are avoided

Note

: R agsive,
return or dispersive electrode.

Note 2 to entry: To keep the current density low enough to prevent unwanted heating, the NEUTRAL ELECTRODE
needs to have a large enough area.

Note 3 to entry: A NEUTRAL ELECTRODE is usually in contact with the PATIENT at a location that is separate from the
MONOPOLAR ACTIVE ELECTRODE.

[SOURCE: IEC 60601-2-2:2017, 201.3.230]

3.28
OPERATOR
person handling equipment

[SOURCE: IEC 60601-1:2005, 3.73]
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3.29

PATI

ENT

living being (person or animal) undergoing a medical, surgical or dental procedure

[SOURCE: IEC 60601-1:2005/AMD1:2012, 3.76, modified — The note has been deleted.]

3.30
RATED ACCESSORY VOLTAGE
maximum peak HF output voltage which may be applied to a MONOPOLAR HF SURGICAL

ACCESSORY with resp

ACCESSoRY¥-—re—madmu—pea ottpHt—votrtage—wrten ay—Pe—appHea—to—Ppa o+6PP

pold

3.31
RAT
valu
outq

[SO

3.32
RAT
for

whe
thei

[Soy

3.33
sSwil
part
inrg

[SO

4

HF
curr
mod
shri

The

ect to an NE connected to the PATIENT. For a BIPOLAR HF SURG

_rity

ED LOAD
e of non-reactive load resistance which, when connected, results in the"maximun
ut power from each HF SURGICAL MODE of the HF SURGICAL EQUIPMENT

URCE: IEC 60601-2-2:2017, 201.3.232]

ED OUTPUT POWER

bach HF SURGICAL MODE set at its maximum output setting, the power in watts produ
n all ACTIVE OUTPUT TERMINALS which can be activated simultaneously are connecte
respective RATED LOADS

rce: IEC 60601-2-2:2017, 201.3.233]

CH SENSOR
of HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT which controls activation of HF o
sponse to operation of a connected FINGERSWITCH or footswitch

URCE: IEC 60601-2-2:2017,:201.3.234]

General information regarding HF SURGICAL EQUIPMENT

URGICAL EQUIRMENT is MEDICAL ELECTRICAL EQUIPMENT which delivers HIGH FREQUE
ents to perfarm surgical modification of tissue. The most common forms of tig
ification,are- CUTTING and COAGULATION but may also include tissue ablation, lesion
nkage, 'sealing or fusion.

cufrent is conducted to and from the PATIENT in the following ways:

ICAL
site

HF

ced
d to

tput

NCY
sue

ing,

ELECTRODE;

in MONOPOLAR application with an ACTIVE ELECTRODE of a small area and a large NEUTRAL

in MONOPOLAR application of HF SURGICAL EQUIPMENT with a RATED OUTPUT POWER less than

50 W and not provided with a NEUTRAL ELECTRODE connection point, the circuit for the HIGH
FREQUENCY current being completed through the capacitive coupling between the PATIENT
and the earthed environment;

are electrically insulated from each other;

in BIPOLAR application with a BIPOLAR electrode only, for example forceps where the legs

in multipolar application where a multitude of ACTIVE ELECTRODES are present. In this type

of application the current passes from one or more of the ACTIVE ELECTRODES to either a
large NEUTRAL ELECTRODE in @ MONOPOLAR like arrangement or to one or more small area
electrodes in the immediate vicinity in a BIPOLAR like arrangement;
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in an application where the current delivery is augmented by the use of argon gas or
saline solution between the ACTIVE ELECTRODE(S) and the target tissue.

The output power may vary considerably depending on the INTENDED USE, from a few watts for
special procedures, for example in ophthalmology, up to 300 W or more for some equipment.
The peak output voltage from some equipment may be as high as 6 000 V or more.

The use of HIGH FREQUENCY (HF) current is a possible HAZARD to the PATIENT, the OPERATOR
and other personnel present and to the surroundings. Other equipment connected to the
PATIENT may be affected. The safe operation of HIGH FREQUENCY SURGICAL EQUIPMENT depends
mainly on the following factors:

5

5.1

safe use, which depends on:

¢ OPERATOR's knowledge of the safe methods of use of the equipment,
¢ OPERATOR's knowledge of safety characteristics of the equipment,

¢ availability and readability of accompanying documents;

ntegrity of the equipment;

bn effective maintenance scheme;

safety of the installation. This document assumes that the HIGH FREQUENCY SURG
EQUIPMENT has been installed in a healthcare facility that meets national and |
regulations.

Recommended practices before use

Inspection of HF SURGICAL EQUIPMENT and HF SURGICAL ACCESSORIES before use

Befgre surgery, the OPERATOR should check,the HF SURGICAL EQUIPMENT and HF SURG
ACCESSORIES as listed below.

Lnspect the mains plug, connectorszand cables, including handles for ACTIVE ACCESSO
nd any NEUTRAL ELECTRODES, for visible damage. If damaged, do not use. Dam3
instruments or cords may lead<to injury to the PATIENT or OPERATOR.

Check that HF SURGICAL ACCESSORIES, NEUTRAL ELECTRODES, and cables are compa
ith:

¢ each other;

¢ with the HF SURGICAL EQUIPMENT;
¢ the outputimode;

¢ the ouipUt power setting;

¢ thetoutput voltage that will be used.

nformation should be available in the respective instructions for use.

[CAL
pcal

ICAL

RIES
ged

ible

Check that the selected NEUTRAL ELECTRODE Is compatible with the weight of the PATIENT.

Check that the EQUIPMENT has no visible damage.

Check that warning signs and other markings on the EQUIPMENT are readable.
Check that all indicating lamps and audible tones are in working order.

Conduct any additional checks or inspections as recommended by the manufacturer.

Warning: Do not try to test the HF SURGICAL EQUIPMENT by sparking against metal parts or the
NEUTRAL ELECTRODE.

5.2

Preparation

Before application of the NEUTRAL ELECTRODE, check the positioning of the PATIENT.
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The PATIENT, including their extremities, shall be isolated from earthed metal parts.

Skin-to-skin contact (for example between the arms and body of the PATIENT) should be
avoided, for example by insertion of dry towel.

The use of flammable anaesthetics or oxidizing gases such as nitrous oxide (N20) and
oxygen should be avoided if a surgical procedure is carried out in the region of the thorax
or the head, unless these agents are suctioned or scavenged away.

Use non-flammable agents for cleaning and disinfection wherever possible.

Before the application of HF surgery, check for pooling of flammable solutions under the
PATIENT or in body depressions such as the umbilicus, and in body cavities such as the
dagTiTd.

— Before using HF SURGICAL EQUIPMENT, after cleaning or disinfection, remove visiblewvolyme,
iry the area and allow evaporation of any residual flammable agents used for ¢léaning or
lisinfecting, or as solvents of adhesives from all PATIENT and non-PATIENT surfaces as |well
as cavities.

— Assess for the danger of ignition of endogenous gases, e.g., bowel gas methane.

— Be aware that some materials, for example cotton, wool and gauze| |when saturated with
bXygen may be ignited by sparks produced in normal use of the HF,SURGICAL EQUIPMENT.

— Avoid placement of a NEUTRAL ELECTRODE over poorly vascularized areas such as: hony
prominences, skin lesions, skin folds, and scars.

5.3 | Handling of NEUTRAL ELECTRODES, HF SURGICAL ACCESSORIES, cables and
connections

NEUTRAL ELECTRODES and connections shall be placed with care. Special attention shall be
paid to the following.

— The entire area of NEUTRAL ELECTRODES should be reliably in contact with the PATIENT'S
body.

— When HF SURGICAL EQUIPMENT and physiological monitoring equipment are Used
timultaneously on the same PATIENT/ any monitoring electrodes should be placed as far as
possible from the ACTIVE ELCECTRODES. Needle monitoring electrodes are |not
ecommended. In all cases, ‘'monitoring systems incorporating HIGH FREQUENCY cufrent
limiting devices are recommeénded.

— [For NEUTRAL ELECTRODES)that use a detachable cord, ensure that the tab of the NEUTRAL
FLECTRODE is fully insérted into the connector so that no metallic surface is exposed.

The| selection of ACTIVE ACCESSORIES should take into account their compatibility with HF
SUREGICAL EQUIPMENT

The[HF SURGIECAL EQUIPMENT leads should be positioned in such a way that contact with| the
PATIENT monitoring or other leads is avoided.

Temporarily unused ACTIVE EIECTRODES should be stored in a non-conductive location that is
isolated from the PATIENT, for example in a holster or quiver.

5.4 PATIENTS with active implants (active implantable medical devices)

PATIENTS with active implants, for example pacemakers, implantable neurostimulators,
implantable pumps, implantable defibrillators, or implanted electrodes, may be affected by the
application of HF SURGICAL EQUIPMENT. The effects could be irreparable damage to the active
implant or impairment of its function. The manufacturer of the active implant should be
consulted prior to the surgery. Simultaneous monitoring of such PATIENTS using suitable
monitoring equipment is also recommended.

NOTE Currents induced in the implanted electrodes due to the use of HF SURGICAL EQUIPMENT can cause
irreversible changes in the tissue around the electrodes, causing malfunctioning of the implant.
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The following guidelines should be taken into account:

5.5

the selected output power should be as low as possible for the intended application;
the current path in the body should be at right angles to the leads of the active implant;
whenever possible, the use of BIPOLAR technique should be considered.

Simultaneous use of two items of HF SURGICAL EQUIPMENT

In some applications, it may be necessary to use two separate pieces of HF SURGICAL
EQUIPMENT, for example when simultaneously operating on two different parts of the body. In

these cases, additional technical advice should be enughf

The|choice of equipment that provides the lowest clinical risk is the use of two BIROLAR HF

surdery generators. If this is not clinically appropriate, then use of one BIPOLAR *and
MONOPOLAR generator is the next lower risk option. If the clinical circumstances justify it,

one
two

MONOPOLAR generators can be used. Both should be of the HF isolated type.shown by the¢

symfpol as described in 9.4.2.2. The NEUTRAL ELECTRODE for each generator should

pos

manufacturers’ recommendations and good clinical practice. The NEUFRAL ELECTRODES sh

not
sep

NEUTRAL ELECTRODE 1 does not pass through the same part of the PATIENT'S body as
current path from ACTIVE ACCESSORY 2 to NEUTRAL ELECTRODE

Further technical advice can be sought from the equipment manufacturers or from the |

clin

5.6

Usefs should read and understand the sinhstructions for use provided by manufacture
Modes, options and operating characteristics may not be consistent across manufacturers

When using HF SURGICAL EQUIPMENT caution is necessary, therefore observe the follo
rules:

[tioned appropriately for the surgical operating site of that generator; taking accoun

be positioned close together and the NEUTRAL ELECTRODE {eads should be kept
hrated. Whenever possible, ensure that the current path frem ACTIVE ACCESSORY

ical engineering department.

Instructions for use

Recommended practices during use

The HIGH FREQUENCY power should be set as low as possible for the applicatio
question. Reference should be made to the manufacturer’'s recommended setting for
brocedure being carried out.

Insufficientspower at the customary control setting may be caused by, for example,
contact-of the NEUTRAL ELECTRODE, bad contact in connectors or a broken cable under
insulation. These items should be checked before a higher power setting is used.

be
t of
buld
well
1 to
the

pcal

r(s).

ving

h in
the

bad
the

\ftel repositioning the PATIENT, or if someone trips on the NE cable, the application of

the

NEUTRAL ELECTRODES and the NE cables should be inspected. For NEUTRAL ELECTRODES
that use a detachable cord, ensure that the tab of the NEUTRAL ELECTRODE is still fully

inserted into the connector so that no metallic surface is exposed.

The functioning of the HF SURGICAL EQUIPMENT should not be tested by sparking against

metal parts or the NEUTRAL ELECTRODE.

When operating in parts of the body having a small cross section, the application of

BIPOLAR technique may be preferable in order to avoid unwanted tissue damage.

Flammable agents for skin cleaning, grease removal and disinfection shall be completely
evaporated before the application of the HF SURGICAL EQUIPMENT. The HAZARD of igniting

endogenous gases shall also be considered.
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— Be aware that electromagnetic interference emanating from HF SURGICAL EQUIPMENT may
influence other MEDICAL ELECTRICAL EQUIPMENT, for example ECG monitors, blood pressure
monitors, infusion pumps, cardiac pacemakers, etc.

— The HF SURGICAL EQUIPMENT should be activated only when the HF SURGICAL ACCESSORY is

7

n position and the intended clinical effect is desired.

Recommended practices after use

After each use, the HF SURGICAL EQUIPMENt should be cleaned as indicated in the instructions

for use. Reusable HF SURGICAL ACCESSORIES should be cleaned and sterilized accordin
local policy and the manufacturer’s recommendations.

8

8.1

The
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Nature of HAZARDS

General

currents and voltages generated in HF SURGICAL EQUIPMENT may present a HAZARD to
ENT or the OPERATOR by the nature of its use or by its electrical~interference with o
pment in the vicinity of, in contact with, or implanted within the PATIENT. The generatio
ks or arcs between the ACTIVE ELECTRODE and tissue or, between the ACTIVE ELECTR
metal objects, may be a source of low frequency components in the output current w

cause neuromuscular stimulation. The following subc¢lauses give some example
\RDS that are associated with the use of HF SURGICAL EQUIPMENT.

HF SURGICAL EQUIPMENT related HAZARDS
( Incompatible combinations
pugh it may be possible to physically eofmnect different pieces of HF SURGICAL EQUIPM

RATORs should always confirm.the compatibility of different pieces of HF SURG
PMENT Or HF SURGICAL ACCESSORIES with all of the manufacturers involved. This incly
ect operation, possible changés in the electromagnetic compatibility of the combina

not be electrically identical resulting in unexpected, unintended and potentially har
Its.

/] Electromagnetic compatibility

irbance may' be radiated through the air, conducted through the PATIENT or condu
ugh thelmains power cord or PATIENT cables. This may impact other MEDICAL ELECTR
PMENT.in the vicinity of or connected to the PATIENT. OPERATORs should follow
mimendations of the manufacturer(s) regarding this situation. This includes

n in use,.HF SURGICAL EQUIPMENT will generate electromagnetic disturbances|.

the
ther
n of
ODE
hich
5 of

ENT

F SURGICAL ACCESSORIES, the combination may not always work in the expected manner.

[CAL
des
ion,

electrical safety. For example, identical looking footswitches from different manufacturers

mful

A
cted
ICAL
the
the

ma

ufacturer of any active implanted. body worn. or semi-implanted device. There ma

be

techniques for cable placement, equipment setup or output mode/power setting that will help
mitigate this HAZARD.

8.2.3 Misconnection of ACTIVE ACCESSORIES

Some ACTIVE ACCESSORIES may be physically connected to HF SURGICAL EQUIPMENT in a
manner not intended by the manufacturer. An example might be a BIPOLAR ACTIVE ACCESSORY
incorrectly connected to a MONOPOLAR receptacle through the use of an adapter or non-
conforming cord. OPERATORS should always consult the instructions for use for the correct
connection information.
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8.2.4  Specialty HF SURGICAL EQUIPMENT

Certain types of specialty HF SURGICAL EQUIPMENT may have risks associated with their use
that are different from traditional HF SURGICAL EQUIPMENT. These risks may not be obvious.
The instructions for use will list the warnings and cautions particular to that HF SURGICAL
EQUIPMENT. An example is argon-enhanced HF SURGICAL EQUIPMENT where the risks
associated with the use of argon gas should be understood by the OPERATOR. Another
example is HF SURGICAL EQUIPMENT that has a HIGH CURRENT MODE where there are risks
associated with heating under the NEUTRAL ELECTRODE.

8.3 ACTIVE ACCESSORY related HAZARDS

8.3.1 Incompatible combinations

An ACTIVE ACCESSORY may not be compatible with every cord that can be physicallyyconnegted
to it| The incompatibility may be electrical where the voltage or current that will-be used ig too
high. The incompatibility may be in the physical connection itself where the ‘mating parts| are
not the same size or tolerance, potentially causing the connection to beecome hot or cpme
apaft during surgery. The connection may be incomplete with uncovered bare metal alloying
unintended current to injure the PATIENT or OPERATOR.

An ACTIVE ACCESSORY may not be compatible with every ACTIVE ELECTRODE that can be
physically connected to it. The incompatibilities and the consequences are likely to be|the
samle as described above.

An ACTIVE ACCESSORY may not be compatible with every HF SURGICAL MODE, power or voliage
to which it could be exposed. OPERATORS should gonsult the instructions for use of both| the
ACCESSORY and the HF SURGICAL EQUIPMENT for compatibility information and maximum vol{age
ratings. An HF SURGICAL MODE or power settingsthat delivers a peak voltage greater than| the
maxXimum peak voltage rating of an ACTIVECACCESSORY is an example of this HAZARD |and
sholild be avoided. The maximum peak voltage rating is also known as the RATED ACCESYORY
VOLTAGE within the IEC 60601-2-2.

8.3.2 Environment of use

Spafks generated at the ACTIVE ELECTRODE during normal use may cause a fire or explosipn if
flammable anaesthetic or c¢leahing agents are present or the HF SURGICAL EQUIPMENT is ysed
in an atmosphere enriched by endogenous gases, oxygen or nitrous oxide.

Lowrfrequency voltages caused by sparks or electrical arcs may cause neuromusdular
stimlulation. The RATIENT may have excitable tissue stimulated, especially if there is a faylt in
the jnsulation insendoscopes or resectoscopes between the ACTIVE ELECTRODE and the shaft.
For |lexample;\during plastic surgery, especially on the face, neuromuscular stimulation may
occlir duestoarcing from tips of ACTIVE ELECTRODES.

Arcing.to a metal instrument or retractor may accentuate the possibility of neuromusdular
stimulation. It can also increase the amount of current flow in unexpected and undesired
ways.

Surgical gloves do not adequately insulate against the output of HF SURGICAL EQUIPMENT. For
example when coagulating tissue or vessels using non-insulated forceps, the OPERATOR may
experience an electrical burn.

Use of HF current on or near metallic implants may cause high current density resulting in
undesired heating. Arcing to a metallic implant may cause damage to the implant and may
negatively impact the performance or functionality.

The sparking and current flow during normal use causes the ACTIVE ELECTRODE to become hot
during use. After use, the ACTIVE ACCESSORY should always be placed safely away from the
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