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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ULTRASONICS -
FIELD CHARACTERIZATION —
TEST METHODS FOR THE DETERMINATION OF THERMAL
AND MECHANICAL INDICES RELATED TO
MEDICAL DIAGNOSTIC ULTRASONIC FIELDS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz ‘tion ~omurising
all national electrotechnical committees (IEC National Committees). The object of IEC i to promote
international co-operation on all questions concerning standardization in the electrical and electror.’s fields. To
this end and in addition to other activities, IEC publishes International Standards, Techr. cal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refcrred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natio: al Coi. mittee interested
in the subject dealt with may participate in this preparatory work. Internationc!, gc ‘ernriental and non-
governmental organizations liaising with the IEC also participate in this prepar=tion. 'E_ collaborates closely
with the International Organization for Standardization (ISO) in accordanc > witi. conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, '1s nearly as possible, an international
consensus of opinion on the relevant subjects since each technical ~c =mittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatic ~al 1 se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are maa. to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fc: the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Nationa' ©“ommittees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the correspondir. ¥ national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation o1 ~caformity. Independent certification bodies provide conformity
assessment services and, in some area¢, a.cess to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifi ‘atic 1 bodies.

6) All users should ensure that they ha\ 2 th - latest edition of this publication.

7) No liability shall attach to IEC ar .o .« 'rectors, employees, servants or agents including individual experts and
members of its technical com nit*zes and IEC National Committees for any personal injury, property damage or
other damage of any natrre "vha soever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of he punolication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn tc the Jormative references cited in this publication. Use of the referenced publications is
indispensable for the cc rect application of this publication.

9) Attention is <raw. to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. .=C shall not be held responsible for identifying any or all such patent rights.

DISCLAIMER

Thic Ccnsolidated version is not an official IEC Standard and has been prepared for
1scr coinvenience. Only the current versions of the standard and its amendment(s)
are tu be considered the official documents.

This Consolidated version of IEC 62359 bears the edition number 2.1. It consists of the
second edition (2010-10) [documents 87/445/FDIS and 87/453/RVD] and its
corrigendum 1 (2011-03), and its amendment 1 (2017-09) [documents 87/661/FDIS and
87/665/RVD]. The technical content is identical to the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International standard IEC 62359 has been prepared by IEC technical committee 87:
Ultrasonics.

This second edition It constitutes a technical revision.
Major changes with respect to the previous edition include the following:

« The methods of determination set out in the first edition of this standard were based on
those contained in the American standard for Real-Time Display of Thermal and
Mechanical Acoustic Output Indices on Diagnostic Ultrasound Equipment (ODS) and were
intended to yield identical results. While this second edition also follows the ODS in
principal and uses the same basic formulae and assumptions (see Annex A), it conta.?s a
few significant modifications which deviate from the ODS.

« One of the primary issues dealt with in preparing this second edition of IE~6.35%9 was
“missing” TI equations. In Edition 1 there were not enough equations to mak> complete
“at-surface” and “below-surface” summations for TIS and TIB in comr bined-operating
modes. Thus major changes with respect to the previous edition core related to the
introduction of new calculations of thermal indices to take into accouat bo.h "at-surface"
and "below-surface" thermal effects.

For the specific technical changes involved please see Annex E.
This publication has been drafted in accordance with the ISO/IC C virectives, Part 2.
This standard may be used to support the requiremets of leC 60601-2-37.

In this particular standard, the following print typet are used:

— requirements, compliance with which car be tested, and definitions: in roman type

— notes, explanations, advice, introductions, gencio! ctatements, exceptions, and references: in smaller type
— test specifications: in italic type

— words in bold are defined terms i Clause 3

The committee has decided tat ‘he contents of the base publication and its amendment will
remain unchanged until “u 2 stability date indicated on the IEC web site under
"http://webstore.iec.ch" n *he data related to the specific publication. At this date, the
publication will be

e reconfirmed,

e withdrawn,

o replaced L’ a revised edition, or
e amended.

A viling=| version of this publication may be issued at a later date.

—

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 document using a
colour printer.
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INTRODUCTION

Medical diagnostic ultrasonic equipment is widely used in clinical practice for imaging and
monitoring purposes. Equipment normally operates at frequencies in the low megahertz
frequency range and comprises an ultrasonic transducer acoustically coupled to the patient
and associated electronics. There is an extremely wide range of different types of systems in
current clinical practice.

The ultrasound entering the patient interacts with the patient's tissue, and this interaction can
be considered in terms of both thermal and non-thermal effects. The purpose of this
International standard is to specify methods of determining thermal and non-thermal exposure
indices that can be used to help in assessing the hazard caused by exposure to a particular
ultrasonic field used for medical diagnosis or monitoring. It is recognised that these 1:dicas
have limitations, and knowledge of the indices at the time of an examination is not sufiicieit in
itself to make an informed clinical risk assessment. It is intended that these limitaticns v ill be
addressed in future revisions of this standard and as scientific understanding incrcase.. While
such increases remain pending, several organizations have published prudent-use
statements.

Under certain conditions specified in IEC 60601-2-37, these indices are dis,.'ay~d on medical
ultrasonic equipment intended for these purposes.

INTRODUCTION to Amer.ument

The second edition of [IEC 62359 was (ubished in 2010. Since then,
IEC 60601-2-37:2007/AMD1:2015 has been publisned «nd calls for provision of attenuated
spatial peak temporal average intensity, Ispta‘m, and attenuated spatial peak pulse
average intensity, lg,,, ,, at specific spatial maximum points in the ultrasonic field on the
beam axis. No IEC standard describes the etermination of these quantities at these specific
positions. IEC 62359 for determining the therthal indices currently uses similar values at other
positions, therefore, the determinatinn <f attenuated spatial peak temporal average
intensity, lgn, o, and attenuated shadal peak pulse average intensity, lgy,, o, has been
added as an annex in this amendn.>nu.

Additionally, references to rculy cublished collateral standards have been updated.
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ULTRASONICS -
FIELD CHARACTERIZATION —
TEST METHODS FOR THE DETERMINATION OF THERMAL
AND MECHANICAL INDICES RELATED TO
MEDICAL DIAGNOSTIC ULTRASONIC FIELDS

1 Scope

This International standard is applicable to medical diagnostic ultrasound fields.

This standard establishes

— parameters related to thermal and non-thermal exposure aspects of diagnostic ltrasonic
fields;

— methods for the determination of an exposure parameter relating to *empcrature rise in
theoretical tissue-equivalent models, resulting from absorption of ultiasoi.nd;

— methods for the determination of an exposure parameter ajoro,riate to certain non-
thermal effects.

NOTE 1 In Clause 3 of this standard, S| units are used (per ISO/IEC Dir < ns, Part 2, ed. 5, Annex | b) in the
Notes below definitions of certain parameters, such as beam areas a: .. intunsities; it may be convenient to use
decimal multiples or submultiples in practice. Users must take care ¢’ dec'mal prefixes used in combination with
the units when using and calculating numerical data. For examp's, .~=.n area may be specified in cm? and
intensities in W/cm? or mW/cm?,

NOTE 2 Underlying calculations have been done from 0,25 [ 1Hz t» 15 MHz for Ml and 0,5 MHz to 15 MHz for TI.

NOTE 3 The thermal indices are steady state estimates based on the acoustic output power required to produce

a 1°C temperature rise in tissue conforming to the “hor..oge: eous tissue 0,3 dBcm*MHz* attenuation model” [1 ] 1)
and may not be appropriate for radiation force imag .. or similar techniques that employ pulses or pulse bursts of
sufficient duration to create a significant transien. *2r.perature rise. [2]

2 Normative references

The following referenced dzcumuiits are indispensable for the application of this document.
For dated references, only tke ndition cited applies. For undated references, the latest edition
of the referenced docuri 2nt (nicluding any amendments) applies.

IEC 60601-2-37:2007. M edical electrical equipment — Part 2-37: Particular requirements for
the basic safetv and cssential performance of ultrasonic medical diagnostic and monitoring
equipment

IEC 606012-37:2007/AMD1:2015

IEC 611.,7:2007, Standard means for the reporting of the acoustic output of medical
diagnos.i ultrasonic equipment
'..C 6'157:2007/AMD1:2013

IEC 61161:2013, Ultrasonics — Power measurement — Radiation force balances and
performance requirements

IEC 61828:2001, Ultrasonics — Focusing transducers — Definitions and measurement methods
for the transmitted fields

1) Figures in square brackets refer to Bibliography.
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