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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-2: Particular requirements for the safety
of high frequency surgical equipment

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organizatiol_for } omprising
all national electrotechnical committees (IEC National Committees). The “sbjegt O c is fo promote
international co-operation on all questions concerning standardization in Q € onic fields. To

Q preparation is
entrusted to technical committees; any IEC National Committee<\ S18 he sukject dealt with may
participate in this preparatory work. International, governmenta N ental Organizations liaising
with the IEC also participate in this preparation. The IEC coll ¢ International Organization
for Standardization (ISO) in accordance with conditionfs de in® agreement between the two
organizations.

2) The formal decisions or agreements of th€ i s express, as nearly as possible, an
international consensus of opinion on the subj i h_techwical committee has representation
from all interested National Committees.

3) e datis international use and are published in the form

4) ittees undertake to apply IEC International

in their national and regional standards. Any
ihg national or regional standard shall be clearly

5) dicate its approval and cannot be rendered responsible for any

6) ibility\that 5ome of the elements of this International Standard may be the subject

0601-2-2 has been prepared by subcommittee 62D:
Electromedica C technical committee 62: Electrical equipment in medical

practice

This third editi 60601-2-2 cancels and replaces the second edition published in 1991,
and constitutes a te ical revision.

The text of this Particular Standard is based on the following documents:

FDIS Report on voting

62D/291/FDIS 62D/297/RVD

Full information on the voting for the approval of this Particular Standard can be found in the
report on voting indicated in the above table.

Annex AA is for information only.
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In this Particular Standard the following print types are used:

requirements, compliance with which can be tested, and definitions: in roman type;

— notes, explanations, advice, introductions, general statements, exceptions and references: in smaller type;
— test specifications: in italic type;

— TERMS DEFINED IN CLAUSE 2 OF THE GENERAL STANDARD OR THIS PARTICULAR STANDARD:
SMALL CAPITALS.

@%
S
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INTRODUCTION

The revisions for this third edition of the Particular Standard refer mainly to the following:

— Split NEUTRAL ELECTRODES are dealt with in more detail.
— Limitation of incorrect output power in SINGLE FAULT CONDITION.
— The requirements for AP EQUIPMENT are revised.

— White indicator lamps on coloured backgrounds for CUTTING and COAGULATION mode are no
longer allowed.

— Limitation of monitoring current to 100 pA for HF SURGICAL EQUIPMEN CF APPLIED

PARTS.
— Revised requirements for CREEPAGE DISTANCE and AIR CLEARANCE\Q

— Simultaneous activation of more than one PATIENT CIRCUIT i detail and a

compliance test method is now defined.

O
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-2: Particular requirements for the safety
of high frequency surgical equipment

SECTION ONE — GENERAL

The clauses and subclauses of this section of the General Standard apply except as follows:

1 Scope and object
This clause of the General Standard applies except as follows:
*1.1 Scope

Addition:

This Particular Standard specifies requi
EQUIPMENT used in medical practice,
SURGICAL EQUIPMENT.

HF SURGICAL EQUIPMENT having a RATED OUFRUT ROW Y

micro-coagulation, or for yse in dentitryhtl nalogy) is exempt from certain of the
requirements of this Pak ] dard. These exemptions are indicated in the relevant
requirements.

1.2 Object Q

Replacement:

The object of
SURGICAL EQYIPM

ndard is to establish particular requirements for the safety of HF

1.3 Partieular§tandards
Addition:
This Particular Standard amends and supplements a set of IEC publications consisting of

IEC 60601-1:1988, Medical electrical equipment — Part 1: General requirements for safety
Amendment 1 (1991)
Amendment 2 (1995)

IEC 60601-1-1:1992, Medical electrical equipment — Part 1: General requirements for safety —
1: Collateral Standard: Safety requirements for medical electrical systems

IEC 60601-1-2:1993, Medical electrical equipment — Part 1: General requirements for safety —
2: Collateral Standard: Electromagnetic compatibility — Requirements and tests

IEC 60601-1-4:1996, Medical electrical equipment — Part 1: General requirements for safety —
4: Collateral Standard: Programmable electrical medical systems
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For brevity, IEC 60601-1 is referred to, in this Particular Standard, either as the “General Standard
or as the “General Requirement(s)”, IEC 60601-1-1, IEC 60601-1-2, and IEC 60601-1-4 as the
Collateral Standard(s).

The term "this Standard" covers the Particular Standard used together with the General
Standard and any Collateral Standards.

The numbering of sections, clauses and subclauses of this Particular Standard corresponds to
that of the General Standard. The changes to the text of the General Standard are specified by
the use of the following words:

“Replacement” means that the clause or subclause of the General Sta
completely by the text of this Particular Standard.

ndard is replaced

“Addition” means that the text of this Particular Standard is additior a_requireents of
the General Standard.

“Amendment” means that the clause or subclause of the &Geng fanda amended as
indicated by the text of this Particular Standard.

etc.

the relevance of the requirements addtess

@t ho

modification. Where_ i < i part of the General Standard or Collateral
Standards, althoughpe \t, is\ot’'to be applied, a statement to that effect is given in
this Particular Standé

A requiremen { [ Staridard, replacing or modifying requirements of the General
Standard o ards, takes precedence over the corresponding General

2 Terminolos d\ definitions

This clause of the General Standard applies except as follows:

Additional definitions:

*2.1.101

HF SURGICAL EQUIPMENT

MEDICAL ELECTRICAL EQUIPMENT including its associated ACCESSORIES intended for the
performance of surgical operations, such as the CUTTING or COAGULATION of biological tissue by
means of high frequency (h.f.) currents.
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2.1.102

ACTIVE ELECTRODE

Electrode intended to produce certain physical effects required in electrosurgery, for example
CUTTING and COAGULATION.

2.1.103

BIPOLAR ELECTRODE

Assembly of two ACTIVE ELECTRODES on the same support, so constructed that, when
energized, the h.f. current flows mainly between these two electrodes.

2.1.104
NEUTRAL ELECTRODE

provide a return path for the high frequency current with such a low
tissue that physical effects such as unwanted burns are avoided.

NOTE — The NEUTRAL ELECTRODE is also known as plate, plate electrode, passi

2.1.105
ENDOSCOPICALLY USED ACCESSORY
See definition in IEC 60601-2-18:1996.

NOTE - The reader is referred to IEC 60601-2-18 to ensure tha

2.12.101
RATED OUTPUT POWER
The power in watts produced when the hf:

2.12.102
CUTTING
Resection or dissectio
current density at the 2

2.12.103
COAGULATION

each operating mede of the HF SURGICAL EQUIPMENT.

3 General requirements

This clause of the General Standard applies except as follows:

3.6
Additional SINGLE FAULT CONDITIONS:

aa) failure in the NEUTRAL ELECTRODE monitoring circuit which would result in a SAFETY HAZARD
(see 59.101);

bb) a defect in the output switching circuit resulting in an excessive low frequency PATIENT
LEAKAGE CURRENT (see 56.11);
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cc) any defect which results in the unwanted energization of the PATIENT CIRCUIT (see 59.102);

dd) any defect which results in a significant increase in output power relative to the output
setting (see 51.5).

4 General requirements for tests

This clause of the General Standard applies except as follows:

4.6 Other conditions

Additional item:

aa) Where reference is made in test specifications to electrode cabfeg
those supplied or recommended by the manufacturer shall be useq

electrodes,

5 Classification
This clause of the General Standard applies except as follo
*5.2 According to the degree of protection against e
Amendment:

Delete TYPE B APPLIED PART.

6 ldentification, markipgh\and doc¢

[) Classification

Additions:

Connections on the HP SURGICAL EQUIPMENT for the NEUTRAL ELECTRODE leads shall be marked
with the following symbols.

=1
:TE for PATIENT CIRCUITS according to 19.3.101 a) 1)

F for PATIENT CIRCUITS according to 19.3.101 a) 2)
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*p) Output
Replacement:

— RATED OUTPUT POWER, in watts, and RATED LOAD, in ohms, for each operating mode.

— Operating frequency or frequencies (RATED VALUE of the fundamental frequency or
frequencies), in megahertz or kilohertz.

*6.3 Marking of controls and instruments

Additional item:

e relative units
he indicated
specified

aa) The output control shall have a scale and/or associated indicator show;
of high frequency output. The indication shall not be marked in wat
power is delivered with an accuracy of £20 % over the total load res
in 6.8.3.

The numeral "0" shall not be used unless no h.f. power in exce
from an ACTIVE or BIPOLAR ELECTRODE in this position.

delivered

NOTE - The compliance test is the application of clause 50.
*6.7 Indicator lights and push-buttons
a) Colours of indicator lights

Addition:

colours:

green
red
yellow
blue

6.8.2

Additional items:

*aa) Information concerning the use of suitable cables, ACCESSORIES, ACTIVE and NEUTRAL
ELECTRODES, including values for the highest allowed h.f. peak voltage, in order to avoid
incompatibility and unsafe operation.

Advice for the OPERATOR to ensure that connected ACCESSORIES are rated for at least the
maximum peak output voltage of the HF SURGICAL EQUIPMENT set at the intended output
control setting in the intended operating mode, with reference to the diagrams required
by 6.8.2 ee).
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*bb) Notes on the application of HF SURGICAL EQUIPMENT. These notes shall draw the attention
of the OPERATOR to certain precautions which are necessary in order to reduce the risk of
accidental burns. In particular, advice, when appropriate, shall be given on the following:

*1) The entire area of the NEUTRAL ELECTRODE should be reliably attached to the
PATIENT'S body and as close to the operating field as possible (see notes 1 and 2).

*2) The PATIENT should not come into contact with metal parts which are earthed or
which have an appreciable capacitance to earth (for example operating table
supports, etc.). The use of antistatic sheeting is recommended for this purpose.

*3) Skin-to-skin contact (for example between the arms and body of the PATIENT) should
be avoided, for example by insertion of dry gauze (see notes 1 and 2).

*4) When HF SURGICAL EQUIPMENT and physiological monitoring EQUIPMENT are used
simultaneously on the same PATIENT, any monitoring electrodes d be placed as
far as possible from the surgical electrodes. Needle monitorh ades are not

recommended.
In all cases, monitoring systems incorporating high imiting
devices are recommended.

*5) The cables to the surgical electrodes should be pgsiti in s 2y that contact

with the PATIENT or other leads is avoided.

*6)

7)

*8) AL EQUIPMENT to function correctly at
faulty application of the NEUTRAL

. In this case, the application of the

9) @ ' ics or oxidizing gases such as nitrous oxide (NZO)

U0 be mopped up before HF SURGICAL EQUIPMENT is used. Attention should
be called to the danger of ignition of endogenous gases. 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.

10) For PATIENTS with cardiac pacemakers or other active implants, a possible hazard
exists because interference with the action of the pacemaker may occur, or the
pacemaker may be damaged. In case of doubt, approved qualified advice should be
obtained.

11) For HF SURGICAL EQUIPMENT with an operating mode as described in 46.103 b), a
warning is required to the effect that the output from either ACTIVE ELECTRODE may
change during use.

NOTE 1 — This requirement does not apply to HF SURGICAL EQUIPMENT only incorporating bipolar output.

NOTE 2 — This requirement does not apply to HF SURGICAL EQUIPMENT intended for use without a
NEUTRAL ELECTRODE.
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cc) A warning that interference produced by the operation of HF SURGICAL EQUIPMENT may
adversely influence the operation of other electronic EQUIPMENT.

dd) Advice for the USER regularly to inspect the ACCESSORIES. In particular, electrode cables
and ENDOSCOPICALLY USED ACCESSORIES should be checked for possible damage to the
insulation.

*ee) Information shall include diagrams showing the maximum possible peak output voltage of
the HF SURGICAL EQUIPMENT versus the output control setting for all operating modes
available.

ff) A warning that failure of the HF SURGICAL EQUIPMENT could result in an unintended
increase of output power.

*6.8.3 Technical description

Additional items:

*aa) Power output data — monopolar output (for all operating
“blend” control being set to the maximum position)

*bb) Power output data — bipolar outg

1) Diagrams showing the power outputhat odtput control settings minimally
over the range of load resis Q00 Q, but extended as necessary to
include the RATED LOAD.

2) Diagrams showi
load resistancg i

cc) Voltage output data
Diagrams '
setting.

*dd) Designation 0

This clause of the eral Standard applies except as follows:

7.1

Amendment:

The operational settings shall be such that HF SURGICAL EQUIPMENT delivers the RATED OUTPUT
POWER on all outputs which may be activated simultaneously.

HF SURGICAL EQUIPMENT shall be operated as specified in the test of 50.1.
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