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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ULTRASONICS — SURGICAL SYSTEMS -
Measurement and declaration of the basic output characteristics

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization cor. nris. g
all national electrotechnical committees (IEC National Committees). The object of the IEC is tc. prcmote
international co-operation on all questions concerning standardization in the electrical and electroric fic'ds. To
this end and in addition to other activities, the IEC publishes International Standards. The.: prearation is
entrusted to technical committees; any IEC National Committee interested in the subject acalt with may
participate in this preparatory work. International, governmental and non-governmental organizat >ns liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the Internc tional Organization
for Standardization (ISO) in accordance with conditions determined by agreeme.* .etween the two
organizations.

The formal decisions or agreements of the IEC on technical matters express, «> nrarly as possible, an
international consensus of opinion on the relevant subjects since each techi.'c7u ccmmidee has representation
from all interested National Committees.

The documents produced have the form of recommendations for internaticnal use and are published in the form
of standards, technical reports or guides and they are accepted by the i 'at nnal Committees in that sense.

In order to promote international unification, IEC National Comm‘.ces cndertake to apply IEC International
Standards transparently to the maximum extent possible <n tht=ir | ational and regional standards. Any
divergence between the IEC Standard and the corresponcing .ativ..ul or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its ¢ pproval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its stan.'ard ..

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsi.le fc- identifying any or all such patent rights.

International Standard IEC 61847 has.teen prepared by IEC technical committee 87:
Ultrasonics.

The text of this standard is based 2n e following documents:

FDIS Report on voting

I_ 87/114/FDIS 87/117/RVD

Full information on thu voting for the approval of this standard can be found in the report on
voting indicated 1.> the above table.

Annexes A, b and C are for information only.

In w»is swendard the following print types are used:

2quirements: in roman type
Test specifications: in italic type
Notes: in small roman type

Words in bold in the text are defined in clause 3.

A bilingual version of this standard may be issued at a later date.
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INTRODUCTION

Ultrasonic surgical systems, operating in the 20 kHz to 60 kHz range, are used widely in
ophthalmology and neurosurgery to fragment or disintegrate and aspirate unwanted tissue.
Their commercial use in ophthalmology started in 1970. Their application in neurosurgery
followed about 10 years later. Ultrasonic surgical systems are also widely used in oncology
surgery.

This International Standard defines the parameters which characterize the output and
performance of open and closed site ultrasonic surgical systems, and indicates ‘whith
parameters should be declared. In addition, measurement procedures are described so ‘hat
technically qualified people will be able to report on the parameters in a un:forn.. and
understandable fashion. An open surgical site is one in which the incision is larg> re.~%ive to
the size of the applicator tip being inserted thus precluding any increase in_pressure of the
organ due to an imbalance of irrigant flow and suction flow. An example of a closed surgical
site is an eye where the incision is closely controlled.

This International Standard does not provide any guidance on what o thoresultant safety or
efficacy of devices described by these parameters since very little s ieni fically controlled data
are available by which such judgements can be made.
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ULTRASONICS — SURGICAL SYSTEMS -
Measurement and declaration of the basic output characteristics

1 Scope

This International Standard specifies:

— the essential non-thermal output characteristics of ultrasonic surgical units;

NOTE 1 — One of the parameters of interest is output acoustic power. This standard addresses only th> low-
frequency (under 100 kHz) component of the total delivered energy. The high-frequency component, which.nrow2bly
relates to cavitation developed at the tip, is not addressed (see A.4).

— methods of measurement of these output characteristics;
— those characteristics which should be declared by the manufacturers of such eccipmait.

NOTE 2 - In the interest of clarity, this standard does not address all of the complex surfaces end shapes possible
for applicator tips . A straight tubular shape is used in the description of the parameters and m *asurements to be
made. It is left to the user of this standard to adapt the basic methodology described to moic = ymplex designs if
required.

This International Standard is applicable to equipment which mects t.» requirements of a, b
and c below:

a) ultrasonic surgical systems operating in the frequency range 20 kHz to 60 kHz; and

b) ultrasonic surgical systems, whose use is the fragme~.aticy or cutting of human tissue,
whether or not those effects are delivered in conjurictio.: wii1 tissue removal or coagulation;
and

c) ultrasonic surgical systems, in which an accustic wave is conducted by means of a
specifically designed wave guide to deliver energv tc the surgical site.

NOTE 3 — Examples of these types of systems are surgical aspirators, intracorporeal lithotripters, end-cutting

devices etc.

This International Standard is not applicax!e to:

— lithotripsy equipment which “use: e;tracorporeally induced pressure pulses, focussed
through liquid conducting media ona wne soft tissues of the body;

— surgical devices used as pa.*.0. the therapeutic process (hyperthermia systems);

— surgical devices whose acoustic application areas are not at the end of a longitudinally
vibrating applicator tix anu tiierefore would not fit the monopole model used in this standard.

This International S*ana. rd does not deal with the effectiveness or safety of ultrasonic surgical
systems.

NOTE 4 - Thrc ghoct this standard, the term accuracy means the overall uncertainty expressed at the 95 %
confidence let=l.

2. Narn ative references

T2 foilowing normative documents contain provisions which, through reference in this text,
vonstitute provisions of this International Standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

IEC 60500:1974, IEC standard hydrophone

IEC 61205:1993, Ultrasonics — Dental descaler systems — Measurement and declaration of the
output characteristics
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