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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH FREQUENCY SURGICAL EQUIPMENT -
OPERATION AND MAINTENANCE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardlzatlon comprising

all 1
inter
this gnd and in addition to other activities, g,
Techpical Reports, Publicly Available Specifications (PAS) and Guides (hgreafter \refe
Publication(s)”). Their preparation is entrusted to technical committees; any |
in the subject dealt with may participate in this preparatory work. International,
govefnmental organizations liaising with the IEC also participate in this grep
with |the International Organization for Standardization (ISO) in accordance W
agregment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, a
consensus of opinion on the relevant subjects since each tg
interg¢sted IEC National Committees.

3) IEC Publications have the form of recommendations for intern
Comnittees in that sense. While all reason
Publications is accurate, IEC cannot be
misirterpretation by any end user.

4) In o
tran
betwp
the latter.

5) IEC |tself does not provid
assepsment services and, i
servipes carried out by ipd

6) All ugers should epsure
7) No lilability shaII
mempers of its techhig
othe

closely
ined by

national
from all

National
t of IEC
for any

lications

iyergence

cated in

nformity
for any

rployees, servants or agents including individual experts and
bational Committees for any personal injury, property dgmage or
Hether direct or indirect, or for costs (including legal fges) and

expe se of, or reliance upon, this IEC Publication or any other IEC
Publ

8) Atterftion i ive, references cited in this publication. Use of the referenced publicptions is
indis e )i cAti i

9) Atterjtian is™d fosthe possibility that some of the elements of this IEC Publication may be the sybject of
patent righ{s. 8 ¢ held responsible for identifying any or all such patent rights.

The mai C technical committees is to prepare International Standards. Howgver, a

technidal.cemmittee'may propose the publication of a technical report when it has cqllected

data off adifferent kind from that which is normally published as an International Stand

hrd, 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 first edition of IEC 61289 cancels and replaces IEC 61289-1:1994 and IEC
2:1994, of which it constitutes a technical revision and combination.

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

Enquiry draft Report on voting
62D/929DTR 62D/956/RVC

61289-
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Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

Certain terms are used with a defined meaning and these are given in the text in SMALL
CAPITALS. The definitions of these terms are provided in Clause 2.

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

* recpnfirmed,

* withhdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later da

@%
S
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INTRODUCTION

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

@%
S
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HIGH FREQUENCY SURGICAL EQUIPMENT -
OPERATION AND MAINTENANCE

1 Scope

This technical report contains guidelines for medical and nursing personnel regarding the safe
and effective operation of HIGH FREQUENCY SURGICAL EQUIPMENT (also referred to as HF
SURGICAL EQUIPMENT in this document). It will also be of use to scientific/technical staff who
have rgsponsibility for the maintenance of this equipment.

The ap
SURGIC

DUENCY
-1 and

IEC 60
Not all bnts of
currenf i pful in

This rd
meets

IPMENT

2 Te
For the

2.1
ACCESY
additio

— facfli
— enh
— end
[SOUR

2.2
ACTIVE 'ACEESSORY
HF SURGICAL ACCESSORY intended for manipulation by the OPERATOR to produce surgical
effects at the intended site on the patient, generally comprising an ACTIVE HANDLE, cord of an
ACTIVE ACCESSORY, ACTIVE CONNECTOR and ACTIVE ELECTRODE

[SOURCE: IEC 60601-2-2:2009, definition 201.3.201]

23

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

[SOURCE: IEC 60601-2-2:2009, definition 201.3.202]
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24
ACTIVE ELECTRODE
part of an ACTIVE ACCESSORY extending from the ACTIVE HANDLE to the surgical site

[SOURCE: IEC 60601-2-2:2009, definition 201.3.203]

2,5
ACTIVE HANDLE
part of an ACTIVE ACCESSORY intended to be held by the OPERATOR

[SOURCE: IEC 60601-2-2:2009, definition 201.3.205]

2.6

ACTIVE|OUTPUT TERMINAL
part of[HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for cex toan|ACTIVE
ACCESSORY and for delivery of HF current thereto

[SOURCE: IEC 60601-2-2:2009, definition 201.3.206]

2.7
APPLIED PART

part off ME EQUIPMENT that in normal use necessarily
patient/for ME EQUIPMENT or an ME SYSTEM to perform 4

ith the

[SOURICE: IEC 60601-1:2005, definition 3.8]

2.8
ASSOCIATED EQUIPMENT

equipment other than HF SURGICAL
PATIENT circuit and not intended for ind

nay be electrically connected |to the

[SOUR

2.9
BIPOLA
methog

[SOUR

2.10

COAGU
use of
bleedir

Note to ¢ntry: COAGHLATIONymay take the form of contact or non-contact COAGULATION.

[SOURCE:NEC 60601-2-2:2009, definition 201.3.210]

2.1
CONTACT QUALITY MONITOR

circuit in HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to a
MONITORING NE providing an alarm in the event that NEUTRAL ELECTRODE (NE) contact with the
patient becomes insufficient

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

[SOURCE: IEC 60601-2-2:2009, definition 201.3.211]

212

CONTINUITY MONITOR

circuit in HF SURGICAL EQUIPMENT or ASSOCIATED EQUIPMENT intended for connection to an NE,
except MONITORING NE, providing an alarm in the event of electrical discontinuity in the NE
cable or its connections
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[SOURCE: IEC 60601-2-2:2009, definition 201.3.212]

2.13
CUTTING

resection or dissection of body tissue caused by the passage of HIGH FREQUENCY current of

high current density at the ACTIVE ELECTRODE(S)
[SOURCE: IEC 60601-2-2:2009, definition 201.3.214]

214
FINGERSWITCH

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

OPERATQR, enables HF output to be produced and_when released disables HF output
[SOURICE: IEC 60601-2-2:2009, definition 201.3.216]

215
HAZARD
potentipl source of harm

[SOURICE: IEC 60601-1:2005, definition 3.39]

2.16
HIGH FREQUENCY

by megns of HIGRREREQUENCY (HF) currents

[SOURICECAEC 60601-2-2:2009, definition 201.3.222]

Nt from

hnectors
o the HF

or the
tissue

2.19
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,

COAGULATION and the like
[SOURCE: IEC 60601-2-2:2009, definition 201.3.223]

2.20
LEAKAGE CURRENT
current that is not functional

[SOURCE: IEC 60601-1:2005, definition 3.47]
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2.21

MEDICAL ELECTRICAL EQUIPMENT (ME EQUIPMENT)

electrical equipment having an APPLIED PART or transferring energy to or from the patient or
detecting such energy transfer to or from the patient and which is:

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

— intended by its manufacturer to be used in the diagnosis, treatment, or monitoring of a
patient; or for compensation or alleviation of disease, injury or disability

Note to entry: ME EQUIPMENT includes those ACCESSORIES as defined by the manufacturer that are necessary to
enable the normal use of the ME EQUIPMENT.

[SOURCE: TEC 6060T-T:2005, definition 3.63]

2.22
MONITORING NE
NE intehded for use with a CONTACT QUALITY MONITOR

[SOURCE: IEC 60601-2-2:2009, definition 201.3.225]

2.23
MONOPPLAR

method of applying HF output current to a patient vi
separagely-connected NE or via the patient’s bod

DE and returning via a

[SOURICE: IEC 60601-2-2:2009, defin{tion\204

2.24
NEUTRAL ELECTRODE (NE)

electrode of a relatively Ia
providg a return path for«he
body tissue that physic

Note to |entry: The TR
electrodeg, @
[SOURCE: IEC 60

2.25

OPERA]
person

ded to
in the

spersive

[SOUR

2.26
RATED
value ¢finon-reactive load resistance which, when connected, results in the maximum HF

t t nar—frana h i Qlin ol s~ £+ e QUINIA AL A o A AT
Ou pu UWTT TTUTTT ©TAUITT T OUNUOTUAL VMIUUL UT U1TC T1IT SUNUOTUAL LTWUITTIVIEINT

[SOURCE: IEC 60601-2-2:2009, definition 201.3.229]

2.27

RATED OUTPUT POWER

for each HF SURGICAL MODE set at its maximum output setting, the power in watts produced
when all ACTIVE OUTPUT TERMINALS which can be activated simultaneously are connected to
their respective RATED LOADS

[SOURCE: IEC 60601-2-2:2009, definition 201.3.230]
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2.28
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 60601-2-2:2009, definition 201.3.231]

3 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 COAGUIATION but may also include tissue ablation

shrinkgdge, sealing or fusion.

The cuh[rent is conducted to and from the patient in the following ways

— in
ELEICTRODE;
— in MONOPOLAR application of HF SURGICAL EQUIPMENT wi
50
cur
earfhed environment;

€

are

lesioning,

FUTRAL

5s than

t IGH FREQUENCY
\ the patient and the

— in S ECTRODES are present. In this type
of p ; of the ACTIVE ELECTRODES to gither a
larg ment or to one or more small area

elertrodes in the immedtate vi
— ina
between the ACTIVE

The output pow@
special procedur

The pe

The us current is a possible HAZARD to the patient, the OPERAT
other g S the surroundings. Other equipment connected to the
may be affected. 1 afe opetration of HIGH FREQUENCY SURGICAL EQUIPMENT depends

on the

— saf

e |OPERATOR's khowledge of the safe methods of use of the equipment,

ine

ptts for
pment.

OR and
patient
mainly

o 'OPERATOR's knowledgeof-safetycharacteristicsof theequipment;
e availability and readability of accompanying documents;

— safety of the equipment;

— an effective maintenance scheme;

— safety of the installation;
4 Recommended practices

4.1 Inspection of HF SURGICAL EQUIPMENT before use

Before surgery the OPERATOR should check the HF SURGICAL EQUIPMENT and ACTIVE

ACCESSORIES as listed below.
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— 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 ACTIVE ACCESSORIES and NEUTRAL ELECTRODES are compatible with the HF
SURGICAL EQUIPMENT, the output modes that will be used and the output power settings
that will be used.

— Check that the EQUIPMENT has no visible damage including that warning signs and other
markings on the EQUIPMENT are readable.

— Check that all indicating lamps and audible tones are in working order.
- Check to verify that the circuits and/or systems associated with CONTINUITY MONITORS or

WARN arts or

the NEYTRAL ELECTRODE.

4.2 Preparation

Before|application of the NEUTRAL ELECTRODE, check the pggitioning

— Thag patient, including his/her extremities, must be iSolate

— Skip-to-skin contact (for example between the ) shquld be
avdided, for example by insertion of a dry to

— Thg use of flammable anaestheti¢s © izi - \ D) and
oxygen should be avoided if a surgical pro c a thorax
or the head, unless these agents are-sucti

— Nonp-flammable agents should be sed Qan| and disinfection wherever pqgssible.
Flammable agents used ¢ i tiny; or as solvents of adhesives, [should
be pllowed to evaporéd S pplica F surgery. There is a risk of po¢ling of
flammable solutiong und ient in body depressions such as the umbilicys, and
in Bhody cavities such\as\iRk jing.\ Ahy Tiuid pooled in these areas should be rgmoved
and the area dxied\before HF UIPMENT is used. Attention should be called to
the|danger o i es. Some materials, for example cotton, wool and
gayze, when satu en may be ignited by sparks produced in normal|use of
the|HF SURGICA

4.3 Handling s CTRODES, cables and connections

Electro st be placed with care. Special attention must be paid to the

following

— The NEUTRAL ELECTRODES should be reliably in contact with the pptient's
body.

— When YHF SURGICAL EQUIPMENT and physiological monitoring equipment arg 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.

— The HF SURGICAL EQUIPMENT leads should be positioned in such a way that contact with the
patient monitoring or other leads is avoided.

— Temporarily unused ACTIVE ELECTRODES should be stored in a non-conductive location that
is isolated from the patient for example in a holster or quiver.

— The selection of ACTIVE ACCESSORIES should take into account their compatibility with HF
SURGICAL EQUIPMENT.

4.4 Patients with active implants (implantable electronic medical devices)

Patients with active implants, for example pacemakers, implantable neurostimulators or
implanted electrodes, may be affected by the application of HF SURGICAL EQUIPMENT. The
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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 may cause
irreversible changes in the tissue around the electrodes, causing malfunctioning of the implant.

The following guidelines should be taken into account.

— 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.

— The_use of BIPOLAR technique should be considered. whenever possible.
4.5 Sjmultaneous use of two items of HF SURGICAL EQUIPMENT
In some applications, it may be necessary to use two separaté Yie RGICAL

EQUIPMENT, for example when simultaneously operating on two body. In
these gases, additional technical advice should be sought.

The ch LAR HF

surger) BIPOLAR apd one
MONOP : tances justify] it, two
MONOP F iSolated type shown by|the
symbo \ ch generator should be

positio i i t Jgénerator, taking accpunt of
manufz in ice. The NEUTRAL ELECTRODES|should
not be F ELECTRODE leads should be kept well
separa entypath from ACTIVE ACCESSORY 1 to
NEUTRA me part of the patient's body |as the

current TRODE 2.
Furthe 1B 9 e equipment manufacturers and/or frpom the
local Cj 3

5 Re

When pusi R E RMENT caution is necessary, therefore observe the following

rules:

— The 3 3 power should be set as low as possible for the applicgtion in
qugstion. e can be made to the manufacturer's recommended setting for the

procedure being carried out.

— Insufficient power at the customary settings of the controls may be caused by for example
badcontactof-the NEUTRAL ECECTRODE, bad—contactimconmmectorsorabroken—cabte under
the insulation. These items should be checked before a higher power setting is used.

— After repositioning the patient, or if someone trips on the NE cable, the application of the
NEUTRAL ELECTRODES and the NE cables should be inspected.

— 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, to avoid unwanted
tissue damage, the application of BIPOLAR technique may be desirable.

— Flammable agents for skin cleaning, grease removal and disinfection must be completely
evaporated before the application of the HF SURGICAL EQUIPMENT. The HAZARD of igniting
endogenous gases and the possibility of their removal through washing with inert gases
must also be considered.
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— Be aware of electromagnetic interference during use which may influence other MEDICAL
ELECTRICAL EQUIPMENT, for example ECG monitors, blood pressure monitors, infusion
pumps, cardiac pacemakers, etc.

6 Recommended practices after use

After each use, the HF SURGICAL EQUIPMENt should be cleaned as indicated in the instructions
for use. Reusable ACTIVE ACCESSORIES should be cleaned and sterilized according to local
policy and the manufacturer’'s recommendations. Any irregularities observed during surgery
should be documented and reported to the proper hospital authorities.

7 Nature of HAZARDS

7.1 General

The cufrents and voltages generated in HF SURGICAL EQUIPMEN ) NAZA to the
patient| or the OPERATOR by the nature of its use or by its eI i ith other
equipment in the vicinity of, in contact with, or implanted witf nt.\The generamon of
sparks|or arcs between the ACTIVE ELECTRODE and tissue 0 ¢ . DS may
be a |source of low frequency components in cause
neuromuscular stimulation (or electric shock).

The fo use of
HF SURE

7.2 HF

7.21

Although it may be possi 8ic i i PMENT,
the co i i . OPERATORS should |always
confirn of HF SURGICAL EQUIPMENT with all |of the
manufg S operation, possible changes |n the
electro i y smpination, and electrical safety. For example, identical
looking i j d anufacturers may not be electrically identical resylting in
unexpsq int iz

7.2.2

When AL EQUIPMENT will generate electromagnetic disturbanges. A
disturb ay be ¥adiated through the air, conducted through the patient or conducted
throug er cord. This may impact other MEDICAL ELECTRICAL EQUIPMENT| in the
vicinity| of or connected to the patlent OPERATORS should follow the recommendat|on< of the
manufacture C cludes anufs 3 active

|mplanted body worn, or semi- |mplanted dewce There may be technlques for cable
placement, equipment setup and/or output mode/power setting that will help mitigate this
HAZARD.

7.2.3 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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7.2.4 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.

7.3 ACTIVE ACCESSOR- related HAZARDS

7.3.1 Incompatible combinations

An ACTVEA Trayre Tpatit itheve S arbe-physteatty-connected
to it. The incompatibility i ised is
too high. The incompatibility may be in the physical connection itself e ing parts
are noj of the same size or tolerance, potentially causing the conmgcti ko b hot or
come apart during surgery. The connection may be incomplete 3 metal

An ACTIVE ACCESSORY may not be compatible with ev C g Can be
physically connected to it. The incompatibilities and be the
same gs described above.

An ACT age to
which bth the
ACCESS yoltage
ratings peak voltage greater thjan the
maxim is an example of this HAZARD and
should also known as the RATED ACCESSORY

VOLTAJE within IEC 6060

7.3.2 Environment o

Sparks generat nmable
anaesthetic or cleaning in an
atmosg

Low-fr Iscular
stimulqtion. g fault in
the ins shaft.
For expm j 9 j n may
occur i tissue
or vessels using g from

the ACTIVE ELECTRODE occurs, because gloves may become electrically conductive wheT wet.

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

Use of HF current near metallic implants may cause current concentration resulting in
undesired heating.

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
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current to be delivered by the HF SURGICAL EQUIPMENT. It could also cause current dilution 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 much higher
than in a traditional surgical procedure. OPERATORS should always consult the instructions for
use for the ACTIVE ACCESSORY, the HF SURGICAL EQUIPMENT and the NEUTRAL ELECTRODE prior
to use.

7.3.3 Misuse

ACCESSORIES which are modified by OPERATORS may be hazardous. After modification, the
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 thisfHAZARD are the uSe of a red rubber cathefer to insulaie the 2 ACTIVE
ELECTRODE and cutting a NEUTRAL ELECTRODE to make it smaller.

jization
to the

The reuse of an ACCESSORY marked for single use may be haza
procesp may not be effective and may degrade the insulation re
patientlor OPERATOR.

Inappropriate cleaning and sterilization of a reusable ACSES > s. The
procesp may not result in a sterile ACCESSORY and f 8 ng in a
fire or |njury to the patient or OPERATOR

A reus may be
hazard bns for
use sh bection
proced

7.4 OPERATOR-related Hg

7.4.1 OPERATOR notr

The ude of HIG DR and
other gersonnel should
read and follow the i nd the
NEUTRA ended
clinical

7.4.2

The us output
power uld be
investi lges for

which ill was not designed. It may also result in unanticipated tissue effects.

7.4.3 OPERATOR using an ACTIVE ACCESSORY in an inappropriate manner

Many ACTIVE 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:

— use of an ACCESSORY in a procedure for which it has not been approved such as bipolar
ligation of a fallopian tube;
NOTE Consulting the manufacturer’s instructions for use to determine if the ACCESSORY is approved for the
intended procedure will help avoid such situations.

— use of an ACCESSORY in a location where the current flowing towards the NEUTRAL
ELECTRODE is concentrated along a narrow path, resulting in undesired tissue damage or
destruction;
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— use of an ACTIVE ACCESSORY and/or HF SURGICAL EQUIPMENT with activation duty cycles in
excess of the recommendations of the manufacturer, resulting in a patient burn under the
NEUTRAL ELECTRODE;

— OPERATOR modification of the ACTIVE ACCESSORY;
— activation of an endoscopic ACTIVE ACCESSORY when not touching the target tissue.

7.5 NEUTRAL ELECTRODE-related HAZARDS
7.51 General

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

7.5.2 Inadequate contact area of a NEUTRAL ELECTRODE

Inadequate contact area of the NEUTRAL ELECTRODE may be hazardg patient

burn. Inadequate contact area can result from the following:

— NEUTRAL ELECTRODE contact area too small for the applicati

— NEUTRAL ELECTRODE not in complete contact with tissue

— NEUYTRAL ELECTRODE insulated from the skin rial or
intgrposition of bedding or clothing.

7.5.3 Inappropriate application

A haz jations

of the app able to

dissipate the heat normally generated gnder a NEUY : . i ion may

degrad i etN\impedance resulting in increased Hheating.

The nelutral electrode shou D - ic i paedic

hardwgre.

A single use NEUTRAL | single

use NEPJTRAL ELE@

7.5.4 Burgical pre

7.5.4.1

It is i RGICAL

EQUIP ay be

capabl aré current than a single NEUTRAL ELECTRODE can safely hand]e, and

as a repult ther ke an increased risk of a burn at the NEUTRAL ELECTRODE site.

The cyrrént level above which there may be an increased risk of a burn was defjned in

IEC 6060T-2-Z:2006 (4 Edition) In subclause 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.”

There is additional language covering this matter in IEC 60601-2-2:2009 (5th Edition), which
requires additional instructions, warnings and cautions for the proper use of NEUTRAL
ELECTRODES if, during intended or foreseen use, the temperature under the NEUTRAL
ELECTRODE poses a burn risk to the patient. (See subclauses 201.7.9.2.2.101 and
201.15.101.5 in IEC 60601-2-2 for more specific information)

For additional information on how the limits for NEUTRAL ELECTROdes were clinically
determined, one may refer to Annex AA of either IEC 60601-2-2:2006 (4th edition) or
IEC 60601-2- 2 2009 (5th edition). For the 4th edition, the subclause involved is AA.59.104.5
and for the 5™ edition the rationale for subclause 201.15.101.5.
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7.5.4.2 High current risk identification

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

a) Ablation or other procedures.

b) Application of high current to the patient’s tissue.

1) Tumour ablation.
2) Cardiac ablation.

3) rtiverabtatiom or resection.

4) |[Endoscopic ablation (e.g., shoulder arthroscopy).
5) |Bulk tissue ablation such as transurethral resection of prostaté

1) |Use of a high-current or specialty HF SURGICAL EQUIP volume

tissue ablation.
2) |Use of ACTIVE ACCESSORIES such as a roller abl

1) |Use of a general purpose HF SURE iods or
little time between activations.
2) N long-
activation periods
d) Useg of conductive urgical
imgedance of tissug In
1) |Use of TI . line or
has a sig m such
as saline.
2) that is fully immersed in flowing blood for extended
7.5.4.3
Hospit vation-
time el 5 (e.g.,
saline) [TRODE

site dufing’ such procedures, the following is recommended:

a)

d)

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
withstand, in procedures involving any combination of high current, long-activation times
and/or the use of conductive fluids for irrigation or distension.

Identify the electrosurgical procedures performed in the facility that may require the use of
high current, long-activation times and/or the use of conductive fluids for irrigation or
distension.

Educate operating room clinicians, surgeons, and risk managers on the increased risk of
burns associated with high-current, long-activation electrosurgical procedures or
procedures that involve the use of conductive fluids for irrigation or distension.

Educate operating room clinicians and surgeons about how burns occur, how to recognize
when there is an increased risk of electrosurgical burns, and what to do to minimize the
risk.
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e)

k)

Require operating room clinicians to be familiar with the instructions for use and warnings
of each piece of equipment — HF SURGICAL EQUIPMENT, ACTIVE ACCESSORIES, and NEUTRAL
ELECTRODES.

Make sure that the NEUTRAL ELECTRODE is in full contact with the patient and verify the pad
manufacturer’s instructions were followed regarding NEUTRAL ELECTRODE application.

Use the lowest possible power settings and shortest activation times to achieve the
desired surgical effect. If long activation times are necessary, allow sufficient time off
between activations to allow the tissue to cool under the NEUTRAL ELECTRODE. The amount
of time off required will vary depending upon the amount of current used, the length of
activation time and the individual characteristics of the patient. This may require the time
off to be equal to the activation time.

Confirm the use of the appropriate irrigation/distension medium with before
any| electrosurgical procedure. Use a non-conductive solution as the| distensjon/irfigation
megium unless specific medical reasons indicate otherwise or the man { of the
gerjerator or ACCESSORY recommends otherwise. Numerous \ids are

aviialable. Common ones include 1,5 % glycine, 3 % sorbitgl, d| sterile
wafer. It should be noted that not all non-conductive 4 i for all
propedures. Selection must be based on the surgicg ¢, long
propedures involving large volumes of media require{that nce be

carg i i i i 1 s seriQus.cgmplications such
as |pulmonary edema, p hypotension, and
ele¢trolyte imbalance.

Avqgid use of a roller ablation electrede wit nless otherwise inglicated
by the electrode manufacturer, be ' ; af its surface area wi|l be in
contact with the conductive mediun rgical effect. Increasing the
power settings will increase the ametmt o ehvered to the NEUTRAL ELECTRODE. If
high power is used for too long, gverwhelm the NEUTRAL ELE(QTRODE,
resplting in a patient bu

Verni is no
surgi ODE to
en contact
wit

Uss nt from
the ivation
time ded risk
of an electrasuxgical ite. ill divjde the
cur Suitable

the left\ard right buttock; or
3) [the left and right bicep.

Avoidiplacing-multinle NEUTRAL ELECTRODES in-the following configurations-becaude they
Lad - Lad ~ b

will increase the risk of a burn:

1) Placement of one NEUTRAL ELECTRODE below another NEUTRAL ELECTRODE on a single
limb. With this placement, nearly all of the current will be collected by the NEUTRAL
ELECTRODE closer to the surgical site, increasing the risk for a burn at the closer
NEUTRAL ELECTRODE.

2) Asymmetrical placement of NEUTRAL ELECTRODES on two limbs, such as the right thigh
and left calf. With this placement, the current flow to the right thigh will be substantially
more than the left calf.

3) Placement of two NEUTRAL ELECTRODES directly next to each other. With this
placement, the current will be more heavily concentrated at the edges of the NEUTRAL
ELECTRODES closest to the surgical site, increasing the risk for a burn at this location.

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

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

low the NEUTRAL ELECTRODE manufacturer’s instructions for NEUTRAL ELECTRODE
placement if the instructions for use for HF SURGICAL EQUIPMENT or ACTIVE ACCESSORY call

the use of more than two NEUTRAL ELECTRODES. If the instructions for use

do not

include NEUTRAL ELECTRODE placement for two or more NEUTRAL ELECTRODES, contact the
manufacturer and request written instructions for multiple NEUTRAL ELECTRODE placement.

8 Safety provisions of, and symbols on, HF SURGICAL EQUIPMENT

8.1 General

HF SUR

to ensyre that the equipment is safe when used according to the instry
the OPERATOR to utilize these provisions, symbols and colours are ugéy:

8.2 Colours of indicator lights
The significance of colours of indicator lights for HF SuR
Table {.
Taple 1 — Colours and significance of indi%a{ r lights aceordingto IEC 60601-
JAN
Colour < <\\ @Vlear{{ng\) ‘\/
Red Warning — i ediate xespohse by ERATOR is required,
for example;a fault in_thespatient circuit
Yellow CUTTING n\ode (\ )
Blue { “cogcutanonmoser) >
Green [\ Rg‘ady-ﬁq u}e\ )
Any oy@r cQour \Miani}g&\er thaq that of red, yellow, blue or green
8.3 Maprkings on# L EQUIPMENT
Warnings, marki COon and other symbols are explained in the instructions f
The impo o are g »in Table 2. More information about these symbols is g
the curre 60801-1 and IEC 60601-2-2.

5ICAL EQUIPMENT fulfilling the relevant IEC standards has safety pra

incory

orated
[0 help

jing to

p-2

DI use.
iven in
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