
 

IEC 60601-2-37
Edition 2.0 2007-08

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE

Medical electrical equipment – 
Part 2-37: Particular requirements for the basic safety and essential performance 
of ultrasonic medical diagnostic and monitoring equipment 
 
Appareils électromédicaux – 
Partie 2-37: Exigences particulières pour la sécurité de base et les performances 
essentielles des appareils de diagnostic et de surveillance médicaux à ultrasons

IE
C

 6
06

01
-2

-3
7:

20
07

 

Full document details: IEC 60601-2-37 2007

http://www.avadocuments.com/doc/iec-60601-2-37-2007
http://www.avadocuments.com/doc/iec-60601-2-37-2007


 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2007 IEC, Geneva, Switzerland  
 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by 
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or 
IEC's member National Committee in the country of the requester. 
If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication, 
please contact the address below or your local IEC member National Committee for further information. 
 
Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut être reproduite 
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie 
et les microfilms, sans l'accord écrit de la CEI ou du Comité national de la CEI du pays du demandeur.  
Si vous avez des questions sur le copyright de la CEI ou si vous désirez obtenir des droits supplémentaires sur cette 
publication, utilisez les coordonnées ci-après ou contactez le Comité national de la CEI de votre pays de résidence. 
 

IEC Central Office 
3, rue de Varembé 
CH-1211 Geneva 20 
Switzerland 
Email: inmail@iec.ch 
Web: www.iec.ch 

 

About the IEC  
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies.  
 

About IEC publications 
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigenda or an amendment might have been published. 
 Catalogue of IEC publications: www.iec.ch/searchpub 

The IEC on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical committee,…). 
It also gives information on projects, withdrawn and replaced publications.  
 IEC Just Published: www.iec.ch/online_news/justpub 

Stay up to date on all new IEC publications. Just Published details twice a month all new publications released. Available 
on-line and also by email.  
 Electropedia: www.electropedia.org 

The world's leading online dictionary of electronic and electrical terms containing more than 20 000 terms and definitions 
in English and French, with equivalent terms in additional languages. Also known as the International Electrotechnical 
Vocabulary online. 
 Customer Service Centre: www.iec.ch/webstore/custserv 

If you wish to give us your feedback on this publication or need further assistance, please visit the Customer Service 
Centre FAQ or contact us: 
Email: csc@iec.ch 
Tel.: +41 22 919 02 11 
Fax: +41 22 919 03 00 
 
 

A propos de la CEI  
La Commission Electrotechnique Internationale (CEI) est la première organisation mondiale qui élabore et publie des 
normes internationales pour tout ce qui a trait à l'électricité, à l'électronique et aux technologies apparentées. 
 

A propos des publications CEI  
Le contenu technique des publications de la CEI est constamment revu. Veuillez vous assurer que vous possédez 
l’édition la plus récente, un corrigendum ou amendement peut avoir été publié. 
 Catalogue des publications de la CEI: www.iec.ch/searchpub/cur_fut-f.htm 

Le Catalogue en-ligne de la CEI vous permet d’effectuer des recherches en utilisant différents critères (numéro de référence, 
texte, comité d’études,…). Il donne aussi des informations sur les projets et les publications retirées ou remplacées. 
 Just Published CEI: www.iec.ch/online_news/justpub 

Restez informé sur les nouvelles publications de la CEI. Just Published détaille deux fois par mois les nouvelles 
publications parues. Disponible en-ligne et aussi par email.  
 Electropedia: www.electropedia.org 

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et 
définitions en anglais et en français, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé 
Vocabulaire Electrotechnique International en ligne. 
 Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm 

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du 
Service clients ou contactez-nous: 
Email: csc@iec.ch 
Tél.: +41 22 919 02 11 
Fax: +41 22 919 03 00 

 

Full document details: IEC 60601-2-37 2007

mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch
http://www.avadocuments.com/doc/iec-60601-2-37-2007
http://www.avadocuments.com/doc/iec-60601-2-37-2007


 

 
 
 

IEC 60601-2-37
Edition 2.0 2007-08

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE

Medical electrical equipment – 
Part 2-37: Particular requirements for the basic safety and essential performance 
of ultrasonic medical diagnostic and monitoring equipment 
 
Appareils électromédicaux – 
Partie 2-37: Exigences particulières pour la sécurité de base et les performances 
essentielles des appareils de diagnostic et de surveillance médicaux à ultrasons 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

COMMISSION 
ELECTROTECHNIQUE 
INTERNATIONALE X
ICS 11.040.55; 17.140.50 

PRICE CODE
CODE PRIX

ISBN 2-8318-9266-X

Full document details: IEC 60601-2-37 2007

http://www.avadocuments.com/doc/iec-60601-2-37-2007
http://www.avadocuments.com/doc/iec-60601-2-37-2007


 – 2 – 60601-2-37 © IEC:2007 

CONTENTS 

FOREWORD...........................................................................................................................4 
INTRODUCTION.....................................................................................................................6 
 
201.1 Scope, object and related standards .......................................................................7 
201.2 Normative references..............................................................................................8 
201.3 Terminology and definitions ....................................................................................8 
201.4 General requirements ........................................................................................... 11 
201.5 General requirements for testing ME EQUIPMENT .................................................... 12 
201.6 Classification of ME EQUIPMENT and ME SYSTEMS .................................................... 12 
201.7 ME EQUIPMENT identification, marking and documents ............................................ 12 
201.8 Protection against electrical HAZARDS from ME EQUIPMENT ...................................... 15 
201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS............ 16 
201.10 Protection against unwanted and excessive radiation HAZARDS ............................. 16 
201.11 Protection against excessive temperatures and other HAZARDS ............................. 17 
201.12 Accuracy of controls and instruments and protection against hazardous 

outputs ................................................................................................................. 21 
201.13 Hazardous situations and fault conditions ............................................................. 22 
201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS) ........................................... 23 
201.15 Construction of ME EQUIPMENT ............................................................................... 23 
201.16 ME SYSTEMS........................................................................................................... 23 
201.17 *Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS .......................... 23 
202.6 ELECTROMAGNETIC COMPATIBILITY ........................................................................... 23 
 
Annex AA (informative)  Guidance and rationale for particular subclauses ............................ 26 
Annex BB (informative)  Guidance in classification according to CISPR 11 ........................... 31 
Annex CC (informative)  Guidance to the MANUFACTURER on the interpretation of TI and 
MI  to be used to inform the OPERATOR.................................................................................. 32 
Annex DD (informative)  Example set-up to measure surface temperature  of externally 
applied TRANSDUCER ASSEMBLIES ........................................................................................... 35 
 
Bibliography.......................................................................................................................... 38 
 
Index of defined terms .......................................................................................................... 41 
 
Figure DD.1 – Set-up of an example test object to measure the surface temperature  of 
externally applied transducers .............................................................................................. 37 
 
Table 201.101 – List of symbols............................................................................................ 11 
Table 201.102 – Distributed essential performance requirements ......................................... 12 
Table 201.103 –Acoustic output reporting table .................................................................... 15 
Table 201.104 – Overview of the tests noted under 201.11.1.3 ............................................. 20 
Table CC.1 – Relative importance of maintaining low exposure indices in various 
scanning situations ............................................................................................................... 34 

Full document details: IEC 60601-2-37 2007

http://www.avadocuments.com/doc/iec-60601-2-37-2007
http://www.avadocuments.com/doc/iec-60601-2-37-2007


60601-2-37 © IEC:2007 – 3 –  

Table DD.1 – Acoustic and thermal properties of tissues & materials .................................... 35 
Table DD.2 – Weight % pure components ............................................................................. 36 
 

 

Full document details: IEC 60601-2-37 2007

http://www.avadocuments.com/doc/iec-60601-2-37-2007
http://www.avadocuments.com/doc/iec-60601-2-37-2007


 – 4 – 60601-2-37 © IEC:2007 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 
______________ 

 
MEDICAL ELECTRICAL EQUIPMENT – 

 
Part 2-37: Particular requirements for the basic safety 

and essential performance of ultrasonic medical 
diagnostic and monitoring equipment 

 
 

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

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 electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical 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 interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

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

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees 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 the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees 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 corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members 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 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

International standard IEC 60601-2-37 has been prepared by IEC subcommittee 62B: 
Diagnostic imaging equipment, of IEC technical committee 62: Electrical equipment in medical 
practice. 

This second edition cancels and replaces the first edition published in 2001 and its 
Amendment 1 (2004) and Amendment 2 (2005). This edition combines the previous edition 
and its amendments into a form compatible with the parent IEC 60601-1:2005. 

The text of this particular standard is based on the following documents: 

Enquiry draft Report on voting 

62B/624/CDV 62B/657/RVC 

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

In this standard, the following print types are used: 
– Requirements and definitions: roman type. 
– Test specifications: italic type. 

– Informative material appearing outside of tables, such as notes, examples and references: in smaller type. 
Normative text of tables is also in a smaller type. 

– TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR AS 
NOTED: SMALL CAPITALS. 

In referring to the structure of this standard, the term 

– “clause” means one of the seventeen numbered divisions within the table of contents, 
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.); 

– “subclause” means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are all 
subclauses of Clause 7). 

References to clauses within this standard are preceded by the term “Clause” followed by the 
clause number. References to subclauses within this particular standard are by number only.  

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any 
combination of the conditions is true. 

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC 
Directives, Part 2. For the purposes of this standard, the auxiliary verb: 

– “shall” means that compliance with a requirement or a test is mandatory for compliance 
with this standard; 

– “should” means that compliance with a requirement or a test is recommended but is not 
mandatory for compliance with this standard; 

– “may” is used to describe a permissible way to achieve compliance with a requirement or 
test. 

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title 
indicates that there is guidance or rationale related to that item in Annex AA. 

A list of all parts of the IEC 60601 series, published under the general title: Medical electrical 
equipment, can be found on the IEC website 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result 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  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

In this particular standard, safety requirements additional to those in the general standard are 
specified for ULTRASONIC DIAGNOSTIC EQUIPMENT. 

A general guidance and rationale for the requirements of this particular standard are given in 
Annex AA. 

Knowledge of the reasons for these requirements will not only facilitate the proper application 
of this particular standard but will, in due course, expedite any revision necessitated by 
changes in clinical practice or as a result of developments in technology. 

The approach and philosophy used in drafting this particular standard for safety of 
ULTRASONIC DIAGNOSTIC EQUIPMENT are consistent with those in standards of the 
IEC 60601-2-xx series that apply to other diagnostic modalities, such as X-ray equipment and 
magnetic resonance systems.  

In each case, the safety standard is intended to require increasing sophistication of output 
display indicators and/or controls with increasing energy levels in the interrogating field of 
diagnosis. Thus, for all such diagnostic modalities, it is the responsibility of the OPERATOR to 
understand the risk of the output of the ULTRASONIC DIAGNOSTIC EQUIPMENT, and to act 
appropriately in order to obtain the needed diagnostic information with the minimum risk to the 
PATIENT. 
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MEDICAL ELECTRICAL EQUIPMENT – 
 

Part 2-37: Particular requirements for the basic safety 
and essential performance of ultrasonic medical 

diagnostic and monitoring equipment  
 
 
 

The clauses and subclauses of the general standard apply except as follows: 

201.1 Scope, object and related standards 

Clause 1 of the general standard applies, except as follows: 

201.1.1 *Scope 

Addition: 

This International Standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of 
ULTRASONIC DIAGNOSTIC EQUIPMENT as defined in 201.3.217, hereinafter referred to as ME 
EQUIPMENT.  

If a clause or subclause is specifically intended to be applicable to ME EQUIPMENT only, or to 
ME SYSTEMS only, the title and content of that clause or subclause will say so. If that is not the 
case, the clause or subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevant. 

HAZARDS inherent in the intended physiological function of ME EQUIPMENT or ME SYSTEMS 
within the scope of this standard are not covered by specific requirements in this standard 
except in 7.2.13 and 8.4.1 of this standard. 

NOTE See also subclause 4.2 of this standard. 

This particular standard does not cover ultrasonic therapeutic equipment. Equipment used for 
the imaging or diagnosis of body structures by ultrasound in conjunction with other medical 
procedures is covered. 

201.1.2 Object 

Replacement: 

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL 
PERFORMANCE requirements for ULTRASONIC DIAGNOSTIC EQUIPMENT as defined in 201.3.217. 

201.1.4 Particular standards 

Replacement: 

In the IEC 60601 series, particular standards may modify, replace or delete requirements 
contained in the general standard as appropriate for the particular ME EQUIPMENT under 
consideration, and may add other BASIC SAFETY and ESSENTIAL PERFORMANCE requirements. 

A requirement of a particular standard takes priority over the general standard. 
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For brevity, IEC 60601-1 is referred to in this particular standard as the general standard. 
Collateral standards are referred to by their document number. 

The numbering of sections, clauses and subclauses of this particular standard corresponds to 
that of the general standard with the prefix “201” (e.g. 201.1 in this particular standard 
addresses the content of Clause 1 of the general standard) or applicable collateral standard 
with the prefix “20x” where x is the final digit(s) of the collateral standard document number 
(e.g. 202.6 in this particular standard addresses the content of Clause 6 of the 60601-1-2 
collateral standard, 203.4 in this particular standard addresses the content of Clause 4 of the 
60601-1-3 collateral standard, etc.). 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 standard or applicable 
collateral standard is replaced completely by the text of this particular standard. 

"Addition" means that the text of this particular standard is additional to the requirements of 
the general standard or applicable collateral standard. 

"Amendment" means that the clause or subclause of the general standard or applicable 
collateral standard is amended as indicated by the text of this particular standard. 

Subclauses, figures or tables which are additional to those of the general standard are 
numbered starting from 201.101, additional annexes are lettered AA, BB, etc., and additional 
items aa), bb), etc. 

Subclauses or figures which are additional to those of a collateral standard are numbered 
starting from 20x, where “x” is the number of the collateral standard, e.g. 202 for IEC 60601-
1-2, 203 for IEC 60601-1-3, etc. 

The term "this standard" is used to make reference to the general standard, any applicable 
collateral standards and this particular standard taken together. 

Where there is no corresponding section, clause or subclause in this particular standard, the 
section, clause or subclause of the general standard or applicable collateral standard, 
although possibly not relevant, applies without modification; where it is intended that any part 
of the general standard or applicable collateral standard, although possibly relevant, is not to 
be applied, a statement to that effect is given in this particular standard. 

201.2 Normative references 

Clause 2 of the general standard applies except as follows: 

Addition: 

IEC 62359, Ultrasonics – Field characterization – Test methods for the determination of 
thermal and mechanical indices related to medical diagnostic ultrasonic fields  

201.3 Terminology and definitions 

For the purposes of this document, the terms and definitions given in the general standard 
and in IEC 62359, as well as the following additions apply: 

NOTE 1 An index of defined terms is given after the Bibliography.  

NOTE 2 A list of symbols used in this particular standard is found in Table 201.101. 
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201.3.201 
BONE THERMAL INDEX 
THERMAL INDEX for applications, such as foetal (second and third trimester) or neonatal 
cephalic (through the fontanelle) applications, in which the ultrasound beam passes through 
soft tissue and there is bone close to a focal region 

Symbol: TIB 

Unit: None 

NOTE See IEC 62359 for methods of determining the BONE THERMAL INDEX. 

201.3.202  
COMBINED-OPERATING MODE 
mode of operation of ULTRASONIC DIAGNOSTIC EQUIPMENT that combines more than one 
DISCRETE-OPERATING MODE 

201.3.203 
CRANIAL-BONE THERMAL INDEX 
THERMAL INDEX for applications, such as paediatric and adult cranial applications, in which the 
ultrasound beam passes through bone near the beam entrance into the body 

Symbol: TIC 
Unit: None 

NOTE See IEC 62359 for methods of determining the CRANIAL-BONE THERMAL INDEX 

201.3.204 
DEFAULT SETTING 
specific state of control the ULTRASONIC DIAGNOSTIC EQUIPMENT will enter upon power-up, new 
PATIENT select, or change from non-foetal to foetal applications 

201.3.205 
DISCRETE-OPERATING MODE 
mode of operation of ULTRASONIC DIAGNOSTIC EQUIPMENT in which the purpose of the excitation 
of the ULTRASONIC TRANSDUCER or ULTRASONIC TRANSDUCER element group is to utilise only 
one diagnostic methodology 

201.3.206 
FULL SOFTWARE CONTROL OF ACOUSTIC OUTPUT 
means by which the ULTRASONIC DIAGNOSTIC EQUIPMENT manages the acoustic output 
independent of direct OPERATOR control  

201.3.207 
INVASIVE TRANSDUCER ASSEMBLY  
a transducer which, in whole or in part, penetrates inside the body, either through a body 
orifice or through the surface of the body 

201.3.208  
MECHANICAL INDEX  
the displayed parameter representing potential cavitation bioeffects 

Symbol: MI 

Unit: None 

NOTE See IEC 62359 for methods of determining the MECHANICAL INDEX. 

201.3.209 
MULTI-PURPOSE ULTRASONIC DIAGNOSTIC EQUIPMENT 
ULTRASONIC DIAGNOSTIC EQUIPMENT that is intended for more than one clinical application 
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201.3.210 
NON-SCANNING MODE 
mode of operation of ULTRASONIC DIAGNOSTIC EQUIPMENT that involves a sequence of 
ultrasonic pulses that give rise to ultrasonic scan lines that follow the same acoustic path 

201.3.211 
PRUDENT USE STATEMENT 
affirmation of the principle advising avoidance of high exposure levels and long exposure 
times while acquiring only information which is clinically required 

201.3.212 
SCANNING MODE 
mode of operation of ULTRASONIC DIAGNOSTIC EQUIPMENT that involves a sequence of 
ultrasonic pulses that give rise to scan lines that do not follow the same acoustic path 

201.3.213 
SOFT TISSUE THERMAL INDEX 
THERMAL INDEX related to soft tissues 

Symbol: TIS 

Unit: None 

NOTE 1 See IEC 62359 for methods of determination of the SOFT-TISSUE THERMAL INDEX. 

NOTE 2 For the purposes of this document, “soft tissue“ includes all body tissues and fluids but excludes skeletal 
tissues. 

201.3.214 
THERMAL INDEX 
ratio of attenuated acoustic power at a specified point to the attenuated acoustic power 
required to raise the temperature at that point in a specific tissue model by 1 °C.  

Symbol: TI 

Unit: None  

NOTE See IEC 62359 for methods of determining the THERMAL INDEX 

201.3.215 
TRANSDUCER ASSEMBLY 
the transducer housing (probe), any associated electronic circuitry, the active ultrasonic 
transducer module, and any liquids contained in the housing and the integral cable that 
connects the transducer probe to an ultrasound console 

201.3.216 
TRANSMIT PATTERN 
combination of a specific set of transducer beam-forming characteristics (determined by the 
transmit aperture size, apodisation shape, and relative timing/phase delay pattern across the 
aperture, resulting in a specific focal length and direction), and an electrical drive waveform of 
a specific fixed shape but variable amplitude 

201.3.217 
ULTRASONIC DIAGNOSTIC EQUIPMENT 
MEDICAL ELECTRICAL EQUIPMENT that is intended for ultrasonic medical examination 

201.3.218 
ULTRASONIC TRANSDUCER 
device capable of converting electrical energy to mechanical energy and/or mechanical 
energy to electrical energy, both within the ultrasonic frequency range 
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Table 201.101 – List of symbols 

Symbol Term Reference 

Aaprt = -12dB OUTPUT BEAM AREA  IEC 62359, 3.25 

deq = EQUIVALENT BEAM DIAMETER IEC 62359, 3.22 

fawf  = ACOUSTIC WORKING FREQUENCY IEC 62359, 3.2 

Ipa,α = ATTENUATED PULSE-AVERAGE INTENSITY IEC 62359, 3.5 

Ipi = PULSE-INTENSITY INTEGRAL IEC 62359, 3.32 

Ipi,α = ATTENUATED PULSE-INTENSITY INTEGRAL IEC 62359, 3.6 

Ispta = SPATIAL-PEAK TEMPORAL-AVERAGE INTENSITY IEC 62359, 3.38 

Ita, α(z) = ATTENUATED TEMPORAL-AVERAGE INTENSITY IEC 62359, 3.8 

MI = MECHANICAL INDEX IEC 62359, 3.23 

P = OUTPUT POWER IEC 62359, 3.27 

Pα 
= ATTENUATED OUTPUT POWER IEC 62359, 3.3 

Pr,α = ATTENUATED PEAK-RAREFACTIONAL ACOUSTIC PRESSURE IEC 62359, 3.4 

Pr = PEAK-RAREFACTIONAL ACOUSTIC PRESSURE IEC 62359, 3.28 

prr = PULSE REPETITION RATE IEC 62359, 3.34 

TI = THERMAL INDEX IEC 62359, 3.41 

TIB = BONE THERMAL INDEX IEC 62359, 3.11 

TIC = CRANIAL-BONE THERMAL INDEX IEC 62359, 3.15 

TIS = SOFT-TISSUE THERMAL INDEX IEC 62359, 3.37 

td = PULSE DURATION IEC 62359, 3.31 

X, Y = -12dB OUTPUT BEAM DIMENSIONS IEC 62359, 3.26 

zb = DEPTH FOR BONE THERMAL INDEX IEC 62359, 3.17 

zbp = BREAK-POINT DEPTH IEC 62359, 3.13 

zs = DEPTH FOR SOFT-TISSUE THERMAL INDEX IEC 62359, 3.18 

 

201.4 General requirements 

Clause 4 of the general standard applies except as follows: 

201.4.3 ESSENTIAL PERFORMANCE 

Addition: 

201.4.3.101 Additional ESSENTIAL PERFORMANCE requirements 

Table 201.102 lists the potential sources of unacceptable risk identified to characterize the 
ESSENTIAL PERFORMANCE of ULTRASONIC DIAGNOSTIC EQUIPMENT and the subclauses in which 
the requirements are found. 
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Table 201.102 – Distributed essential performance requirements 

Requirement Subclause 

Free from noise on a waveform or artefacts or distortion in an image or error of a displayed 
numerical value which cannot be attributed to a physiological effect and which may alter the 
diagnosis. 

202.6.2.1.10 

Free from the display of incorrect numerical values associated with the diagnosis to be 
performed a. 202.6.2.1.10 

Free from the display of incorrect safety-related indications.a 
201.12.4.2 

202.6.2.1.10 

Free from the production of unintended or excessive ultrasound output. 
201.10.101 

202.6.2.1.10 

Free from the production of unintended or excessive TRANSDUCER ASSEMBLY surface 
temperature. 202.6.2.1.10 

Free from the production of unintended or uncontrolled motion of TRANSDUCER ASSEMBLIES 
intended for intra-corporeal use. 202.6.2.1.10 

a  “incorrect” in the sense that the displayed value differs from what is calculated (having been altered during data 
transfer), or the calculation itself is not correct. 

 

NOTE In some circumstances the need for the repetition of an ultrasound examination should be evaluated as a 
potential hazard, for example, intra-corporeal investigation and stress testing for cardiopathic PATIENTS. 

201.5 General requirements for testing ME EQUIPMENT 

Clause 5 of the general standard applies. 

201.6 Classification of ME EQUIPMENT and ME SYSTEMS 

Clause 6 of the general standard applies. 

201.7 ME EQUIPMENT identification, marking and documents 

Clause 7 of the general standard applies, except as follows:  

201.7.2.9 IP classification 

Addition: 

If the specified IPX classification is applicable for only part of the TRANSDUCER ASSEMBLY, the 
marking of the IPX code on the TRANSDUCER ASSEMBLY is not required. 

201.7.2.13 *Physiological effects (safety signs and warning statements) 

Addition: 

A description of the means used to limit the surface heating of INVASIVE TRANSDUCER 
ASSEMBLIES to no more than 43 °C in the event of a SINGLE FAULT CONDITION shall be provided 
in accordance with the requirements of Clause 12. 

201.7.2.101 *Acoustic output 

For ULTRASONIC DIAGNOSTIC EQUIPMENT capable of generating output levels subject to 
201.12.4.2 and which allows the OPERATOR to directly vary the output levels, the effect of 
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adjusting the control which varies the output level shall be clear. The marking shall be of the 
nature of an active display. 

A display of THERMAL INDEX and MECHANICAL INDEX shall be provided in accordance with the 
requirements of Clause 201.12, together with the declaration of accuracy described in 201.7.9 
and Clause 201.12. 

A display relevant to ultrasound output levels (Clause 201.12) shall be clearly visible from the 
OPERATOR’S position, with the full name(s) or abbreviation(s) of the index (indices) displayed. 

201.7.9.2.2 *Warning and safety notices 

Addition: 

For ULTRASONIC DIAGNOSTIC EQUIPMENT capable of generating output levels subject to Clause 
201.12, information shall be provided to the OPERATOR on how to interpret the displayed 
ultrasonic exposure parameters, THERMAL INDEX (TI) and MECHANICAL INDEX (MI) according to 
the guidance given in Annex CC. 

The procedures necessary for safe operation shall be provided, drawing attention to the 
safety hazards that may occur as a result of an inadequate electrical installation when the 
APPLIED PART of the ULTRASONIC DIAGNOSTIC EQUIPMENT is a TYPE B APPLIED PART. 

Instruction on the safe use of TRANSDUCER ASSEMBLIES shall be provided, and, in particular, 
instructions to ensure that the ULTRASONIC DIAGNOSTIC EQUIPMENT is of the correct type for its 
intended application; for TRANSDUCER ASSEMBLIES intended for intra-corporeal use, a warning 
in the instructions not to activate the TRANSDUCER ASSEMBLY outside the PATIENT’S body if the 
TRANSDUCER ASSEMBLY, when so activated, would not comply with electromagnetic compliance 
requirements and may cause harmful interference with other equipment in the environment. 
The identification of interference with other equipment and mitigation techniques shall be 
included in the ACCOMPANYING DOCUMENTS if the MANUFACTURER claims a reduction in test 
levels. 

A notice shall be provided if the ULTRASONIC DIAGNOSTIC EQUIPMENT or parts thereof are 
provided with protective means against burns to the PATIENT when used with high frequency 
(HF) surgical equipment. If no such means are incorporated, notice shall be given in the 
ACCOMPANYING DOCUMENTS and advice shall be given regarding the location and use of the 
TRANSDUCER ASSEMBLY to reduce the hazard of burns in the event of a defect in the HF 
surgical neutral electrode connection. 

A PRUDENT USE STATEMENT shall be provided for ULTRASONIC DIAGNOSTIC EQUIPMENT capable of 
generating output levels subject to 201.12.4.2. 

Descriptions shall be provided of any display or means relevant to ultrasound output by which 
the OPERATOR may modify the operation of the ULTRASONIC DIAGNOSTIC EQUIPMENT. These 
descriptions shall be in a separate section. 

A description of any display or means by which the OPERATOR may modify the operation of the 
ULTRASONIC DIAGNOSTIC EQUIPMENT relevant to surface temperature for INVASIVE TRANSDUCER 
ASSEMBLIES intended for trans-oesophageal use shall be provided. 

A description of those parts of the TRANSDUCER ASSEMBLY that are permitted to be immersed in 
water or other liquids either for NORMAL USE or performance assessment purposes shall be 
provided. 

A recommendation calling the OPERATOR’S attention to the need for regular testing and 
periodic maintenance including inspection of the TRANSDUCER ASSEMBLY for cracks that allow 
the ingress of conductive fluid shall be provided. 
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Instructions shall be provided regarding the avoidance of unintended control settings and 
acoustic output levels. 

Output limits selected according to 201.12.4.5.1 shall be declared in the ACCOMPANYING 
DOCUMENTS. For MULTI-PURPOSE ULTRASONIC DIAGNOSTIC EQUIPMENT the output limits shall be 
declared for each application.  

201.7.9.2.10 Messages 

Replacement of  the first paragraph: 

The instructions for use shall list all system messages, error messages and fault messages 
that are generated and are visible to the OPERATOR, unless these messages are self-
explanatory. 

201.7.9.2.12 Cleaning, disinfection and sterilization 

Addition: 

After first dashed item, add: 

NOTE This list of parameters is neither exhaustive nor mandatory. 

After second dashed item, add: 

− a list of the pertinent parts, components and/or functions that should be checked after 
each cleaning, disinfection or sterilization cycle, and method(s) of inspection. 

201.7.9.3 Technical description 

Addition: 

201.7.9.3.101 Technical data regarding acoustic output levels (see also Table 201.103) 

For each mode, provide the maximum value of each THERMAL and MECHANICAL INDEX (as well 
as the associated parameters listed for the operating condition resulting in the maximum 
index value), for which the operating mode in question is the largest (or sole) contributor. 

For a TRANSDUCER ASSEMBLY and ultrasound instrument console that satisfies all of the 
exemption conditions cited in 201.12.4.2 a) and b), information declared in the ACCOMPANYING 
DOCUMENTS shall state that the THERMAL INDICES and the MECHANICAL INDEX are below 1,0 for 
all device settings. 
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Table 201.103 –Acoustic output reporting table 

TIS TIB 
Non-scan Index label MI 

Scan 
Aaprt ≤ 1 cm2 Aaprt > 1 cm2 

Non- 
scan 

TIC 

Maximum index value         

pr,α        

P        

min of [Pα(zs),Ita,α(zs)]       

zs        

zbp        

zb        

z at max Ipi α        

deq (zb)        

fawf        

Dim of Aaprt X       

Associated 
acoustic para-
meters 

 Y       

td        

prr        

pr at max Ipi         

deq at max Ipi        

Ipi α at max MI        

FLx       

Other 
information 

Focal 
Length FLy       

Control 1        

Control 2        

Control 3        

Operating 
control 
conditions 

…  … … … … … … 

NOTE 1 Data should only be entered in one of the columns related to TIS 
NOTE 2 Information need not be provided regarding TIC for any TRANSDUCER ASSEMBLY not intended for transcranial 
or neonatal cephalic uses 
NOTE 3 If the requirements of 201.12.4.2a) are met, it is not required to enter any data in the columns related to TIS, 
TIB or TIC. 
NOTE 4 If the requirements of 201.12.4.2b) are met, it is not required to enter any data in the column related to MI. 
NOTE 5 Focal Length is a NOMINAL value 

NOTE 6 “ ” indicates cells where a numerical value should be entered 

 

201.8 Protection against electrical HAZARDS from ME EQUIPMENT 

Clause 8 of the general standard applies except as follows: 
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201.8.7.4.7 Measurement of the PATIENT LEAKAGE CURRENT 

Addition: 

aa) For testing the TRANSDUCER ASSEMBLIES, the APPLIED PART shall be immersed in a 0,9 % 
saline solution.  

201.8.7.4.8 Measurement of the PATIENT AUXILIARY CURRENT 

Addition: 

For testing the TRANSDUCER ASSEMBLIES, the APPLIED PART shall be immersed in a 0,9 % saline 
solution. 

201.8.8.3 Dielectric strength 

Addition: 

aa) For testing the TRANSDUCER ASSEMBLIES, the APPLIED PART shall be immersed in a 0,9 % 
saline solution.  

201.8.9.3.4 Thermal cycling 

Addition, at the end of the first paragraph:: 

and, for ultrasonic transducer assemblies only, where T1 is  

– 10 °C above the maximum allowable temperature specified in the ACCOMPANYING 
DOCUMENTS for cleaning, disinfection, sterilization, normal use or storage. 

201.8.10.4 Cord-connected HAND-HELD parts and cord-connected foot-operated control 
devices 

Addition: 

This subclause does not apply to ULTRASONIC TRANSDUCER ASSEMBLIES. 

201.9 Protection against MECHANICAL HAZARDS of ME EQUIPMENT and ME SYSTEMS 

Clause 9 of the general standard applies. 

201.10 Protection against unwanted and excessive radiation HAZARDS  

Clause 10 of the general standard applies except as follows: 

Additional subclause: 

201.10.101 *Ultrasonic energy 

The MANUFACTURER shall address the RISKS associated with ultrasonic energy in the RISK 
MANAGEMENT PROCESS as described in the text of this standard. 

Compliance is checked by inspection of the RISK MANAGEMENT FILE. 
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Acoustic output shall be switched off when the signal acquisition is stopped (i.e.: the "freeze" 
feature is enabled). 

201.11 Protection against excessive temperatures and other HAZARDS 

Clause 11 of the general standard applies, except as follows: 

201.11.1.2.2 *APPLIED PARTS not intended to supply heat to the PATIENT 

Addition: 

TRANSDUCER ASSEMBLIES applied to the PATIENT shall have a PATIENT contact surface 
temperature not exceeding 43 °C in NORMAL CONDITIONS when measured under test conditions 
201.11.1.3.1.1. 

TRANSDUCER ASSEMBLIES applied to the PATIENT shall have a PATIENT contact surface 
temperature not exceeding 50 °C when measured under test conditions 201.11.1.3.1.2.  

Compliance is checked by operation of the ULTRASONIC DIAGNOSTIC EQUIPMENT and 
temperature tests as described in 201.11.1.3. 

NOTE PATIENT contact surface includes any part of the APPLIED PART, not just the radiating surface. 

201.11.1.3 *Measurements 

Amendment:  

Replace the third paragraph and the remaining text of the subclause with the following: 

Compliance with the requirements of 11.1.1 and 11.1.2 is checked by inspection of the RISK 
MANAGEMENT FILE. 

201.11.1.3.1 Test conditions 

The TRANSDUCER ASSEMBLY shall be tested under the following conditions:  

201.11.1.3.1.1 Simulated use 

The APPLIED PART of the TRANSDUCER ASSEMBLY shall be coupled acoustically to, and be 
initially in thermal equilibrium with, a test object such that the ultrasound emitted from the 
active surface of the TRANSDUCER ASSEMBLY enters the test object. 

The positioning, and heating or cooling of the TRANSDUCER ASSEMBLY shall resemble those 
corresponding to the intended application of that TRANSDUCER ASSEMBLY. This includes using a 
typical amount of ultrasound coupling medium appropriate to the intended application. 

The temperature shall be measured at the point on the APPLIED PART of the ULTRASONIC 
TRANSDUCER ASSEMBLY that contacts the PATIENT during NORMAL USE and where the 
temperature is a maximum. 

The test object shall have thermal and acoustical properties mimicking those of an 
appropriate tissue. In the case where the TRANSDUCER ASSEMBLY is intended for external use 
this test object shall account for a skin layer. 

For soft tissue, the material of the test object shall have the following properties:  
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• specific heat capacity:  (3 500 ± 500) J/(kg⋅K);  

• thermal conductivity:  (0,5 ± 0,1) W/(m⋅K); 

• attenuation at 5 MHz:  (2,5 ± 1,0) dB/cm. 

NOTE 1 A general guidance for the acoustic properties of appropriate tissue is given in ICRU report 61[26]1. 

NOTE 2 As heat develops differently in tissue surfaces containing skin, bone or soft tissue, careful consideration 
should be given to the choice of the model in relation to the intended use of the APPLIED PART. Additional guidance 
can be found in Annex DD and ref [32]. 

The test object shall be designed (for example, using acoustic absorbers) to reduce heating 
the surface of the TRANSDUCER ASSEMBLY by minimizing ultrasound reflections. 

201.11.1.3.1.1.1 Test methods 

Test method a) or b) specified below shall be selected. 

Test method a) shall be used where the ULTRASOUND DIAGNOSTIC EQUIPMENT uses a closed 
loop temperature monitoring system, as the use of test method b) could result in inappropriate 
results. 

a) Test criteria based on test object near human temperatures. 
 For TRANSDUCER ASSEMBLIES intended for external use, the initial temperature of the 

surface of the test object at the object-transducer interface shall be not less than 
33 °C and the ambient temperature shall be 23 °C ± 3 °C.  

 For INVASIVE TRANSDUCER ASSEMBLIES, the initial temperature of the surface of the test 
object material at the object-transducer interface shall be not less than 37 °C and the 
ambient temperature shall be 23 °C ± 3 °C.  

 To meet the requirements of this test, the temperature of the surface of the APPLIED PART 
shall not exceed 43 °C. 

b) Test criteria based upon temperature rise measurements 

 The ambient temperature shall be 23 °C ± 3 °C. For TRANSDUCER ASSEMBLIES intended for 
external use, the initial temperature of the surface of the test object at the object-
transducer interface shall be between 20°C and 33°C, and the surface temperature rise of 
the APPLIED PART shall not exceed 10 °C. For INVASIVE TRANSDUCER ASSEMBLIES, the initial 
temperature of the surface of the test object at the object-transducer interface shall be 
between 20°C and 37°C, and the surface temperature rise shall not exceed 6 °C.  

For TRANSDUCER ASSEMBLIES intended for external use, the temperature measured under the 
test conditions of 201.11.1.3.1.1 shall be equal to the sum of 33 °C plus the measured 
temperature rise.  

For INVASIVE TRANSDUCER ASSEMBLIES, the temperature measured under the test conditions of 
201.11.1.3.1.1 shall be equal to the sum of 37 °C plus the measured temperature rise.  

To meet the requirements of this clause, the calculated temperature shall not exceed 43 °C. 

NOTE When following this test method, the temperature rise is defined as the difference between the temperature 
of the TRANSDUCER ASSEMBLY just before the test and the maximum temperature of the TRANSDUCER ASSEMBLY 
during the test as measured according to 201.11.1.3.1.1. 

————————— 
1  Figures in square brackets refer to the Bibliography. 
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201.11.1.3.1.2 Still air 

Suspend the TRANSDUCER ASSEMBLY with a clean surface (no coupling gel applied) in still air 
or place it in a stationary position in an environmental chamber with minimal airflow across 
the APPLIED PART of the TRANSDUCER ASSEMBLY. 

Test criteria are based upon temperature rise measurements. 

The ambient temperature shall be 23 °C ± 3 °C and the initial temperature of the APPLIED PART 
of the TRANSDUCER ASSEMBLY shall be the ambient temperature. During the test the 
temperature rise of the APPLIED PART of the TRANSDUCER ASSEMBLY shall not exceed 27 °C. 

To meet the requirements of not exceeding a surface temperature of 50 °C, the sum of the 
surface temperature rise obtained under these test conditions and 23 °C shall be regarded as 
the surface temperature under test conditions 201.11.1.3.1.2. 

201.11.1.3.2 Operating settings 

Operate the ULTRASONIC DIAGNOSTIC EQUIPMENT at a setting that gives the highest surface 
temperature of APPLIED PART of the TRANSDUCER ASSEMBLY. The requirements of 
201.11.1.3.1.1 and 201.11.1.3.1.2 shall be performed using identical transmit parameters. 
The transmit parameters of the test shall be recorded in the RISK MANAGEMENT FILE. 

201.11.1.3.3 Test duration 

The ULTRASONIC DIAGNOSTIC EQUIPMENT is continually operated for the duration of the test. 

The test according to 201.11.1.3.1.1 shall be conducted for 30 min. 

The test according to 201.11.1.3.1.2 shall be conducted for the shorter of: 

a) 30 min; or 
b) twice the time period limited by an automatic output hold or “freeze” function in the case 

where the OPERATOR is not able to switch off that function. 

NOTE If the ULTRASONIC DIAGNOSTIC EQUIPMENT automatically “freezes” or halts its output earlier than the time 
period given in this subclause, the ULTRASONIC DIAGNOSTIC EQUIPMENT shall be switched on again immediately. 

201.11.1.3.4 Temperature measurement 

The temperature of the TRANSDUCER ASSEMBLY should be measured by any appropriate means 
such as radiometry or thermocouple methods.  

If a thermocouple is used, the thermocouple junction and adjacent thermocouple lead wire 
should be securely held in good thermal contact with the surface being measured. The 
thermocouple should be positioned and secured in such a way that it has a negligible effect 
on the temperature rise of the area being measured.  

The size of the temperature measurement area of the sensor should be such that any 
averaging effect is minimized. 

The temperature shall be measured on the surface of the APPLIED PART of the TRANSDUCER 
ASSEMBLY in those areas that give the highest surface temperature.  

The measurement uncertainty shall be recorded in the RISK MANAGEMENT FILE. 

NOTE 1 For the estimation of uncertainties, the ISO Guide to the expression of uncertainty in measurement 
should be used [17]. 
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NOTE 2 Any means to measure the temperature should be a type that is not overly sensitive to direct ultrasonic 
heating (for example, a thin film or fine wire thermocouple). Additional factors, such as effects of conductive 
losses, ultrasonic heating and spatial averaging, should be considered when assessing the measurement 
uncertainty.  

NOTE 3 Example means for measuring surface temperature of externally applied TRANSDUCER ASSEMBLIES is 
provided in Annex DD of this standard. 

201.11.1.3.5 Test criteria 

The TRANSDUCER ASSEMBLY shall operate throughout the test as specified in 201.11.1.3.3. 
During the test, the maximum temperature or the maximum temperature rise shall not exceed 
the limits specified. 

Table 201.104 – Overview of the tests noted under 201.11.1.3 

Transducer type  

Test to be applied  

External use Invasive use 

a) Temperature Initially temperature of the surface of 
the test object at the object / 
transducer interface shall not be less 
than 33 °C  

The temperature shall not exceed 
43 °C 

Test object maintained at not less 
than 37 °C 

The temperature shall not exceed 
43 °C 

201.11.1.3.1.1 

Simulated use 
test 

b) Temperature 
rise 

Initially the temperature at the object-
transducer interface shall be between 
20 and 33°C.  

The ambient temperature shall be 
23 °C ± 3 °C. 

The temperature rise shall not exceed 
10 °C. 

Initially the temperature at the 
object-transducer interface shall be 
between 20 °C and 37°C.  

The ambient temperature shall be 
23 °C ± 3 °C. 

The temperature rise shall not 
exceed 6 °C.  

201.11.1.3.1.2 

Still air test (no 
gel) 

Temperature 
rise 

The ambient temperature shall be 23 ± 3 °C. 

Initially the temperature at the surface of the TRANSDUCER ASSEMBLY shall be 
the ambient temperature 

The temperature rise shall not exceed 27 °C. 

 

 
201.11.6.5 *Ingress of water or particulate matter into ME EQUIPMENT and ME SYSTEMS 

Addition: 

Those parts of the TRANSDUCER ASSEMBLY specified by the MANUFACTURER which in NORMAL 
USE are likely to come into contact with the OPERATOR or PATIENT shall meet the requirements 
of drip-proof equipment (IPX1). Connectors of the TRANSDUCER ASSEMBLIES shall be excluded 
from this requirement. 

NOTE 1 For this clause, NORMAL USE includes cleaning and disinfection. 

Compliance is checked by the test prescribed for the second characteristic, numeral 1 of 
IEC 60529, with the TRANSDUCER ASSEMBLIES configured as in NORMAL USE, including the 
connection of any cables, but excluding the condition when the TRANSDUCER ASSEMBLY is 
disconnected from the ultrasound console. 

Parts of the TRANSDUCER ASSEMBLIES specified by the MANUFACTURER as intended to be 
immersed during NORMAL USE, shall meet the requirements of watertight equipment (IPX7).  

Compliance is checked by the test prescribed in IEC 60529 for IPX7. 
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NOTE 2 Parts of the TRANSDUCER ASSEMBLIES not intended to be immersed during NORMAL USE may be 
temporarily protected for the purposes of the test. 

201.12 Accuracy of controls and instruments and protection against hazardous 
outputs 

Clause 12 of the general standard applies, except as follows: 

201.12.1 Accuracy of controls and instruments 

Addition: 

The accuracy of the data and controls specific to acoustic output shall be specified, including 
the following: 

– any display indicating THERMAL INDEX (TI) and MECHANICAL INDEX (MI); see 201.7.9.2.2, 
201.7.2.101 and 201.12.4.2. 

– technical data; see 201.7.9.3.101. 

The accuracy of the data and controls specific to the surface temperature of INVASIVE 
TRANSDUCER ASSEMBLIES intended for trans-oesophageal use shall be specified, including any 
display of surface temperature, if provided; see 201.7.9.2.2 and 201.12.4.2. 

NOTE For the estimation of uncertainties the ISO Guide to the expression of uncertainty in measurement should 
be used [17]. 

201.12.4.2 Indication of parameters relevant to safety 

Addition: 

a) If the ULTRASONIC DIAGNOSTIC EQUIPMENT is not capable of exceeding either a SOFT TISSUE 
THERMAL INDEX of 1,0, a BONE THERMAL INDEX of 1,0 or, for ULTRASONIC DIAGNOSTIC 
EQUIPMENT intended for transcranial or neonatal cephalic applications, a CRANIAL THERMAL 
INDEX of 1,0, in any mode of operation, then no display of the THERMAL INDEX is required 
(see also Annex AA concerning 201.7.2.101). 

NOTE 1 ULTRASONIC DIAGNOSTIC EQUIPMENT for which the OUTPUT POWER divided by the -12 dB OUTPUT BEAM 
AREA is less than 20 mW/cm2 and the SPATIAL-PEAK TEMPORAL-AVERAGE INTENSITY (Ispta) is less than 100 
mW/cm2 is not expected to exceed a THERMAL INDEX of 1,0 if, for all operation conditions, both fawf < 10,5 MHz, 
and Aaprt < 1,25 cm2. Consequently, the requirement listed in Clause 201.12.4.2 a) is fulfilled. 

b) If the ULTRASONIC DIAGNOSTIC EQUIPMENT is not capable of exceeding a MECHANICAL INDEX 
of 1,0 in any mode of operation then no display of the MECHANICAL INDEX is required. 

NOTE 2 ULTRASONIC diagnostic EQUIPMENT for which the peak-rarefactional acoustic pressure (pr) is less than 
1 MPa is not capable of exceeding a MECHANICAL INDEX of 1,0 if, for all operation conditions, fawf > 1,0 MHz. 
Consequently, the requirement listed in Clause 201.12.4.2 b) is fulfilled 

c) If the ULTRASONIC DIAGNOSTIC EQUIPMENT is capable of exceeding either SOFT TISSUE 
THERMAL INDEX, BONE THERMAL INDEX of a value of 1,0 or, for ULTRASONIC DIAGNOSTIC 
EQUIPMENT intended for transcranial or neonatal cephalic applications, a CRANIAL THERMAL 
INDEX of 1,0, when any operational mode is active, then the capability shall be available 
for the OPERATOR to display the SOFT TISSUE THERMAL INDEX (when exceeding a value of 
0,4), the BONE THERMAL INDEX (when exceeding a value of 0,4) or a CRANIAL THERMAL INDEX 
(when exceeding a value of 0,4), but not necessarily simultaneously, in such operational 
mode. 

d) If the ULTRASONIC DIAGNOSTIC EQUIPMENT is intended solely for adult cephalic applications, 
then the THERMAL INDEX display need only include the CRANIAL-BONE THERMAL INDEX when 
equal to or exceeding a value of 1,0. 
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e) If the ULTRASONIC DIAGNOSTIC EQUIPMENT is capable of exceeding a MECHANICAL INDEX of 
1,0 in any mode of operation, then the MECHANICAL INDEX shall be displayed when it equals 
or exceeds a value of 0,4 in such an operational mode. 

f) The ULTRASONIC DIAGNOSTIC EQUIPMENT shall allow the OPERATOR to display simultaneously 
both a THERMAL INDEX (according to the requirements of a), c), and d) above) and the 
MECHANICAL INDEX (according to the requirements of b) and e) above). 

g) The increments for the display of THERMAL INDICES, if displayed (see a) – f)), shall be no 
more than 0,2 over the entire range of display.  

h) The increment for the display of MECHANICAL INDEX, if displayed (see a) – f)], shall be no 
more than 0,2 over the entire range of display. 

i) If an ULTRASONIC TRANSDUCER intended for trans-oesophageal use is capable of exceeding 
a surface temperature of 41 °C, then the surface temperature shall be displayed or some 
other indication provided to the OPERATOR when the surface temperature equals or 
exceeds a value of 41 °C (see 201.11.1.3). 

201.12.4.3 Accidental selection of excessive output values 

Replacement: 

a) For ULTRASONIC DIAGNOSTIC EQUIPMENT in which the design allows FULL SOFTWARE CONTROL 
OF ACOUSTIC OUTPUT, the ULTRASONIC DIAGNOSTIC EQUIPMENT shall switch to an appropriate 
DEFAULT SETTING upon power up, entry of new PATIENT identification data or change from a 
non-foetal to a foetal application. These DEFAULT SETTING levels shall be established by 
the MANUFACTURER but may be reconfigured by the OPERATOR. 

b) For MULTI-PURPOSE ULTRASONIC DIAGNOSTIC EQUIPMENT in which the design does not allow 
FULL SOFTWARE CONTROL OF ACOUSTIC OUTPUT, the ULTRASONIC DIAGNOSTIC EQUIPMENT shall 
provide upon power up, entry of new PATIENT identification data or change from a non-
foetal to a foetal application, a reminder to the OPERATOR to check (and reset or change, if 
appropriate) the acoustic output and the MECHANICAL INDEX and/or THERMAL INDEX 
displayed.  

201.12.4.5.1  *Limits  

Addition: 

Acoustic output shall be limited based on RISK ASSESSMENT and RISK MANAGEMENT following 
ISO 14971 using the safety related parameters specified in this standard and other relevant 
information such as clinical experience. 

NOTE For guidance on the relevance of the safety related parameters specified in this standard, see Annex CC.  

201.13 Hazardous situations and fault conditions 

Clause 13 of the general standard applies, except as follows: 

201.13.1.2 *Emissions, deformation of ENCLOSURE or exceeding maximum temperature 

Addition at the end of the third dash: 

As an exception, for TRANSDUCER ASSEMBLIES intended for external use, the APPLIED PART 
temperature may exceed the value in 201.11.1.2.2 of this standard by up to 5 °C during a 
SINGLE FAULT CONDITION, if an alarm or indication is provided to the OPERATOR, as described in 
12.3 of the general standard, indicating that a SINGLE FAULT CONDITION causing the 
temperature rise has occurred; 

NOTE This exception is valid ONLY for TRANSDUCER ASSEMBLIES intended for application to the skin surface. 
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201.14 PROGRAMMABLE ELECTRICAL MEDICAL SYSTEMS (PEMS) 

Clause 14 of the general standard applies. 

201.15 Construction of ME EQUIPMENT 

Clause 15 of the general standard applies. 

201.16 ME SYSTEMS 

Clause 16 of the general standard applies. 

201.17 *Electromagnetic compatibility of ME EQUIPMENT and ME SYSTEMS  

Clause 17 of the general standard applies except as follows: 

Addition: 

ULTRASONIC DIAGNOSTIC EQUIPMENT shall comply with the requirements of IEC 60601-1-2 as 
modified in 202.6. 

202.6 ELECTROMAGNETIC COMPATIBILITY 

Clause 6 of IEC 60601-1-2:2007 applies, except as follows: 

202.6.1.1 Protection of radio services 

202.6.1.1.1 Requirements  

Replacement: 

ULTRASONIC DIAGNOSTIC EQUIPMENT shall be classified as Group 1 and class A or class B, in 
accordance with CISPR 11, as per their intended use, specified by the MANUFACTURER in the 
INSTRUCTIONS FOR USE. Guidance for classification according CISPR 11 is reported in Annex 
BB. 

202.6.2 IMMUNITY 

202.6.2.1 General 

202.6.2.1.6 *Variable gain 

Addition: 

NOTE See Annex AA for gain adjustment technique. 

202.6.2.1.10 *Compliance criteria 

Amendment: 

Replacement of 7th through 10th dashed items by the following: 

– the disturbance shall not produce noise on a waveform or artifacts or distortion in an 
image or error of a displayed numerical value which may be attributed to a physiological 
effect and which may alter the diagnosis. 
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– the disturbance shall not produce an error in a display of incorrect numerical values 
associated with the diagnosis to be performed after 1st dash. 

– the disturbance shall not produce an error in a displayed safety related indication 
– the disturbance shall not produce unintended or excessive ultrasound output 
– the disturbance shall not produce unintended or excessive TRANSDUCER ASSEMBLY surface 

temperature 
– the disturbance shall not produce unintended or uncontrolled motion of TRANSDUCER 

ASSEMBLIES intended for intra-corporeal use 

202.6.2.3 Radiated RF electromagnetic fields 

202.6.2.3.2 Tests 

Replacement of item c):  

c) *According to the intended use, the ULTRASONIC DIAGNOSTIC EQUIPMENT shall be tested 
using a 2 Hz or 1 000 Hz modulation frequency (physiological simulation frequency), 
whichever represents the worst case condition. The modulation frequency adopted shall 
be disclosed in the test report. 

202.6.2.6 Conducted disturbances, induced by RF fields 

202.6.2.6.2 Tests 

Replacement of item c):  

C) PATIENT-coupled cables including the TRANSDUCER ASSEMBLY cable shall be tested using a 
current clamp. All PATIENT-coupled cables including the TRANSDUCER ASSEMBLY cable may 
be tested simultaneously using a single current clamp.  

 The TRANSDUCER ASSEMBLY of the ULTRASONIC DIAGNOSTIC EQUIPMENT shall be terminated 
during the test as specified below. In all cases, no intentional decoupling device shall be 
used between the injection point and the PATIENT coupling point.  
– For PATIENT coupling points that have conductive contact to the PATIENT, terminal M of 

the RC element (see CISPR 16-1-2) shall be connected directly to the conductive 
PATIENT connection, and the other terminal of the RC element shall be connected to 
the ground reference plane. If normal operation of the ULTRASONIC DIAGNOSTIC 
EQUIPMENT cannot be verified with terminal M of the artificial hand connected to the 
coupling point, a PATIENT simulator may be used between terminal M of the artificial 
hand and the PATIENT coupling point or points.  

– TRANSDUCER ASSEMBLY shall be terminated with the artificial hand and RC element 
specified in CISPR 16-1-2. The metal foil of the artificial hand shall be sized and 
placed to simulate the approximate area of PATIENT and OPERATOR coupling in NORMAL 
USE.  

– For ULTRASONIC DIAGNOSTIC EQUIPMENT that have multiple PATIENT coupling points 
intended to be connected to a single PATIENT, each artificial hand shall be tied to a 
single common connection and this common connection shall be connected to terminal 
M of the RC element, as specified in CISPR 16-2.  

Replacement of item f): 

f) *According to the intended use the ULTRASONIC DIAGNOSTIC EQUIPMENT shall be tested 
using a 2 Hz or 1 000 Hz modulation frequency whichever represents the worst-case 
condition. The modulation frequency adopted shall be disclosed in the test report. 

Full document details: IEC 60601-2-37 2007

http://www.avadocuments.com/doc/iec-60601-2-37-2007
http://www.avadocuments.com/doc/iec-60601-2-37-2007

