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Foreword

The text of document 62D/1069/FDIS, future IEC 60601-2-62, prepared by SC 62D "Electromedical
equipment" of IEC/TC 62 "Electrical equipment in medical practice" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 60601-2-62:2015.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2016-01-14
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2018-04-14
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive.

For the relationship with EU Directive 93/42/EEC, see informative Annex ZZ, which is an integral part
of this document.

Endorsement notice

The text of the International Standard IEC 60601-2-62:2013 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

NOTE Harmonized as .
NOTE Harmonized as .
NOTE Harmonized as .
NOTE Harmonized as .
NOTE Harmonized as .
NOTE Harmonized as .

NOTE Harmonized as EN 62555.

Documents
2 Document Sharing Hub

Full document details: BS EN 60601-2-62:2015


http://dx.doi.org/10.3403/00137891U
http://dx.doi.org/10.3403/02212354U
http://dx.doi.org/10.3403/01057878U
http://dx.doi.org/10.3403/01057878U
http://dx.doi.org/10.3403/00013268U
http://dx.doi.org/10.3403/02109898U
http://dx.doi.org/10.3403/01432351U
http://dx.doi.org/10.3403/01432351U
http://dx.doi.org/10.3403/02505613U
http://dx.doi.org/10.3403/02505613U
http://dx.doi.org/10.3403/30062653U
http://dx.doi.org/10.3403/30062653U
http://dx.doi.org/10.3403/30209558U
http://dx.doi.org/10.3403/30209558U
http://www.avadocuments.com/doc/bs-en-60601-2-62-2015
http://www.avadocuments.com/doc/bs-en-60601-2-62-2015

BS EN 60601-2-62:2015
EN 60601-2-62:2015

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu

Annex ZA of EN 60601-1:2006 applies except as follows:

Publication Year

Replacement:

EC 60601-1-2 2007
(mod)

Addition

EC 61689 2013
IEC/TS 61949 -

EC 62127-1 -

-

-

-

EC/TS 62556 -

Title EN/HD
Medical electrical equipment - N 60601-1-2

Part 1-2: General requirements for basic  + corr. March
safety and essential performance -

Collateral standard: Electromagnetic

compatibility - Requirements and tests

Ultrasonics - Physiotherapy systems -
Field specifications and methods of

measurement in the frequency range

0,5 MHz to 5 MHz

Ultrasonics - Field characterization - CLC/TS 61949
In situ exposure estimation in finite-
amplitude ultrasonic beams

Ultrasonics - Hydrophones - N 62127-1
Part 1: Measurement and characterization
of medical ultrasonic fields up to 40 MHz

Ultrasonics - Hydrophones - N 62127-2
Part 2: Calibration for ultrasonic fields
up to 40 MHz

Ultrasonics - Field characterization - Test
methods for the determination of thermal

and mechanical indices related to medical

diagnostic ultrasonic fields

Ultrasonics - Power measurement - High N 62555
intensity therapeutic ultrasound (HITU)
transducers and systems

Ultrasonics - Field characterization -
Specification and measurement of field
parameters for high intensity therapeutic
ultrasound (HITU) transducers and
systems

" Superseded by EN 60601-1-2:2014 (IEC 60601-1-2:2014): DOW = 2018-12-31.
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Annex ZZ
(informative)

Coverage of Essential Requirements of EU Directives

This European Standard has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association, and within its scope the Standard covers all
relevant essential requirements given in Annex | of EU Directive 93/42/EEC of 14 June 1993
concerning medical devices.

Compliance with this standard provides one means of conformity with the specified essential
requirements of the Directive concerned.

WARNING: Other requirements and other EU Directives can be applied to the products falling within
the scope of this standard.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-62: Particular requirements for the basic safety and essential
performance of high intensity therapeutic ultrasound (HITU) 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 OPERATOR.

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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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 I|EC 60601-2-62 has been prepared by IEC subcommittee 62D:
[Therapy equipment] Electromedical equipment, of IEC technical committee 62: Electrical
equipment in medical practice. It has been prepared in close co-operation with TC 87
(Ultrasonics).

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

FDIS Report on voting
62D/1069/FDIS 62D/1076/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.

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

In this standard, the following print types are used: Documents
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— 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 stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

¢« reconfirmed,

 withdrawn,

* replaced by a revised edition, or
* amended.

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

In this particular standard, safety requirements additional to those in the general standard are
specified for HIGH INTENSITY THERAPEUTIC ULTRASOUND (HITU) EQUIPMENT.

This particular standard takes into account |JEC 62555 and JEC/TS 62558.
The requirements are followed by specifications for the relevant tests.

A rationale for the more important requirements, where appropriate, is given in Annex AA. It is
considered that knowledge of the reasons for these requirements will not only facilitate the
proper application of the particular standard but will, in due course, expedite any revision
necessitated by changes in clinical practice or as a result of developments in technology.
However this annex does not form part of the requirements of this standard.
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MEDICAL ELECTRICAL EQUIPMENT -

Part 2-62: Particular requirements for the basic safety and essential
performance of high intensity therapeutic ultrasound (HITU) equipment

201.1 Scope, object and related standards

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

201.11 Scope
Addition:

This International Standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of HIGH
INTENSITY THERAPEUTIC ULTRASOUND EQUIPMENT as defined in 201.3.218, hereafter referred to as
ME EQUIPMENT.

This International Standard adds or replaces clauses listed in the IEC 60601-1 that are
specific for HIGH INTENSITY THERAPEUTIC ULTRASOUND 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
exceptin 7.2.13 and 8.4.1 of the general standard.

NOTE 1 See also 4.2 of the general standard.
NOTE 2 As, in HITU fields, the acoustic waveform is expected to be extremely distorted due to non-linear

propagation effects, the ultrasonic measurements are to be made under quasi linear conditions and then
extrapolated following procedures given in |JEC/TS 6255§. See also IEC/TS 61949

This standard can also be applied to:

— therapeutic equipment for thrombolysis through exposure to high-intensity therapeutic
ultrasound;

— therapeutic equipment for the treatment of occluding feeding vessels through exposure to
high-intensity focused ultrasound;

— equipment intended to be used for relieving cancer pain due to bone metastases.

This particular standard does not apply to:

e ULTRASOUND EQUIPMENT intended to be used for physiotherapy (use: |EC 60601-2-5 [1]2)
and |[EC 61689);

e ULTRASOUND EQUIPMENT intended to be used for lithotripsy (use: |EC 60601-2-36 [2]);

e ULTRASOUND EQUIPMENT intended to be used for dedicated hyperthermia devices;
e ULTRASOUND EQUIPMENT intended to be used for phacoemulsification.

) The general standard is |JEC 60601-1:2004, Medical electrical equipment — Part 1: General requirements for
basic safety and essential performance

2) Numbers in square brackets refer to the Bibibliography. Documents
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201.1.2 Object

Replacement:

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL
PERFORMANCE requirements for HIGH INTENSITY THERAPEUTIC ULTRASOUND (HITU) EQUIPMENT [as
defined in 201.3.218.]

201.1.3 Collateral standards

Addition:

This particular standard refers to those applicable collateral standards that are listed in
Clause 2 of the general standard and Clause 201.2 of this particular standard.

IEC 60601-1-2:2007 applies as modified in Clause 202. All other published collateral
standards in the IEC 60601-1 series apply as published.

201.1.4 Particular standards

Replacement:

In the IEC 60601 series, particular standards may modify, replace or delete requirements
contained in the general standard and collateral standards 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.

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 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. 202.4 in
this particular standard addresses the content of Clause 4 of the collateral
standard, 203.4 in this particular standard addresses the content of Clause 4 of the

EC 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. However due to the fact that definitions in the general
standard are numbered 3.1 through 3.139, additional definitions in this standard are
numbered beginning from 201.3.201. Additional annexes are lettered AA, BB, etc., and
additional items aa), bb), etc.
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Subclauses, figures or tables which are additional to those of a collateral standard are

Wy, n

numbered starting from_20x, where “x” is the number of the collateral standard, e.g. 202 for

EC 60601-1-7, 203 for [EC 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 clause or subclause in this particular standard, the 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:
NOTE Informative references [3,4,5,6,7,8,9,10 ] are listed in the bibliography beginning on page 61.

Replacement:

IEC 60601-1-2:2007, Medical electrical equipment — Part 1-2: General requirements for basic
safety and essential performance — Collateral standard: Electromagnetic compatibility —
Requirements and tests

Addition:

IEC 61689:2013, Ultrasonics — Physiotherapy systems — Field specifications and methods of
measurement in the frequency range 0,5 MHz to 5 MHz

IEC/TS 61949, Ultrasonics — Field characterization — In-situ exposure estimation in finite
amplitude ultrasonic beams

EC 62127-1, Ultrasonics — Hydrophones — Part 1. Measurement and characterization of
medical ultrasonic fields up to 40 MHz

EC 62127-4, Ultrasonics — Hydrophones — Part 2: Calibration for ultrasonic fields up to
40 MHz

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

EC 6255593): Ultrasonics — Power measurement — High intensity therapeutic ultrasound
(HITU) transducers and systems

EC/TS 625584), Ultrasonics — Field characterization — Specification and measurement of
field parameters for high intensity therapeutic ultrasound (HITU) transducers and systems

201.3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1,
IEC 62359, JEC 62127-1 and J|EC 61689, as well as the following additional terms and
definitions apply:

3) To be published.
4) To be published. Documents
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NOTE 1 An index of defined terms is found after the Bibliography.

NOTE 2 A list of symbols used in this particular standard is found in Table 201.101

201.3.201

ARITHMETIC-MEAN ACOUSTIC-WORKING FREQUENCY
fawf

arithmetic mean of the most widely separated frequencies f; and f,, within the range of three
times f;, at which the magnitude of the acoustic pressure spectrum is 3 dB below the peak

magnitude

Note 1 to entry: This frequency is intended for pulse-wave equipment only.
Note 2 to entry: It is assumed that f; < f,.

Note 3 to entry: If f, is not found within the range < 3f,, f, is to be understood as the lowest frequency above this
range at which the spectrum magnitude is 3dB below the peak magnitude.

Note 4 to entry: See |EC 62127-1 for methods of determining the ARITHMETIC-MEAN ACOUSTIC-WORKING
FREQUENCY.

[SOURCE: IEC 62127-1:2007 + Am1:2013, 3.3.2, modified — a note to entry has been added.]

201.3.202
BEAM AREA

A A

b6,7b20
area in a specified plane perpendicular to the BEAM AXIS consisting of all points at which the
PULSE-PRESSURE-SQUARED INTEGRAL is greater than a specified fraction of the maximum value

of the PULSE-PRESSURE-SQUARED INTEGRAL in that plane

Note 1 to entry: If the position of the plane is not specified, it is the plane passing through the point
corresponding to the maximum value of the PULSE-PRESSURE-SQUARED INTEGRAL in the whole acoustic field.

Note 2 to entry: In a number of cases, the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced everywhere in the
above definition by any linearly related quantity, e.g.:

a) in the case of a continuous wave signal the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced by mean

square acoustic pressure as defined in |[EC 61689,
b) in cases where signal synchronisation with the scanframe is not available, the term PULSE-PRESSURE-SQUARED
INTEGRAL may be replaced by TEMPORAL AVERAGE INTENSITY.

Note 3 to entry: Some specified fractions are 0,25 and 0,01 for the -6 dB and -20 dB beam areas, respectively.

Note 4 to entry: Beam area is expressed in square metres (m?).

[SOURCE: IEC 62127-1:2007 + Am1:2013, 3.7, modified — the symbol has been changed]

201.3.203

BEAM AXIS

straight line that passes through the BEAM CENTREPOINTS of two planes perpendicular to the
line which connects the point of maximal PULSE-PRESSURE-SQUARED INTEGRAL with the centre
of the TRANSDUCER OUTPUT FACE

Note 1 to entry: The location of the first plane is the location of the plane containing the maximum
PULSE-PRESSURE-SQUARED INTEGRAL or, alternatively, is one containing a single main lobe which is in the focal
Fraunhofer zone. The location of the second plane is as far as is practicable from the first plane and parallel to the
first with the same two orthogonal scan lines (x and y axes) used for the first plane.

Note 2 to entry: In a number of cases, the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced in the above
definition by any linearly related quantity, e.g.:

a) in the case of a continuous wave signal _the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced by mean

square acoustic pressure as defined in |[EC 61689,

b) in cases where signal synchronisation with the scanframe is not available the term PULSE-PRESSURE-SQUARED
INTEGRAL may be replaced by TEMPORAL AVERAGE INTENSITY.
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[SOURCE: |EC 62127-1: 2007, 3.8, modified — EXTERNAL TRANSDUCER APERTURE replaced by
TRANSDUCER OUTPUT FACE in the definition].

201.3.204

BEAM CENTREPOINT

position determined by the intersection of two lines passing through the BEAM WIDTH MIDPOINTS
of two orthogonal planes, xz and yz

[SOURCE: |[EC 61828:2001|, 4.2.13]

201.3.205

*BEAM WIDTH AT FOCUS

BEAM WIDTH AT BEAM MAXIMUM

Wem

greatest distance between two points on a specified axis, perpendicular to the BEAM AXIS and
at z,;, where the PULSE-PRESSURE-SQUARED INTEGRAL falls below its maximum on the
specified axis by 6 dB

Note 1 to entry: In a number of cases, the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced in the above

definition by any linearly related quantity, e.g.: in the case of a continuous wave signal the term
PULSE-PRESSURE-SQUARED INTEGRAL is replaced by mean square acoustic pressure as defined in |JEC 61689,

Note 2 to entry: BEAM WIDTH AT FOCUS or BEAM WIDTH AT BEAM MAXIMUM is expressed in metres (m).

[SOURCE: |EC 62127-1: 2007, 3.11, modified — here it concerns the -6dB beamwidth as
defined in IEC62127-1]

201.3.206
BEAMWIDTH MIDPOINT
linear average of the location of the centres of BEAMWIDTHS in a plane

Note 1 to entry: The average is taken over as many BEAMWIDTH levels given in Table B.2 in |[EC 61828 as signal
level permits.

[SOURCE: |EC 61828:2001, 4.2.17, modified — the second sentence of the definition has
been transformed into a note to entry.].

201.3.207
DISTANCE z
Zspta
distance along the BEAM AXIS between the plane containing the SPATIAL-PEAK TEMPORAL-
AVERAGE INTENSITY and the TRANSDUCER OUTPUT FACE

spta

Note 1 to entry: In practice DISTANCE z_ _ is equal to the distance where the maximum PULSE-PRESSURE SQUARED
INTEGRAL occurs. In a number of cases, the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced by any linearly
related quantity, e.g.: in the case of a continuous wave_signal the term PULSE-PRESSURE-SQUARED INTEGRAL is
replaced by mean square acoustic pressure as defined in ,

Note 2 to entry: The DISTANCE Zgpta is expressed in metres (m).

[SOURCE: |EC 62127-1: 2007, 3.18, modified — EXTERNAL TRANSDUCER APERTURE has been
replaced by TRANSDUCER OUTPUT FACE in the definition and the first note to entry has been
expanded.]

201.3.208

DISTANCE Zg)¢,

z
slpta
distance along the BEAM AXIS between the plane containing the SIDE-LOBE PEAK TEMPORAL-

AVERAGE INTENSITY and the TRANSDUCER OUTPUT FACE

Note 1 to entry: The DISTANCE Zgiota is expressed in metres (m). Documents
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[SOURCE: |EC/TS 62554:----, 3.19 SOURCE APERTURE PLANE has been replaced by
TRANSDUCER OUTPUT FACE]
201.3.209
DISTANCE zg
z
distance along the BEAM AXIS between the PATIENT ENTRY PLANE and the TRANSDUCER OUTPUT
FACE

Note 1 to entry: The DISTANCE z; is expressed in metres (m).

[SOURCE: |EC/TS 62558:----, 3.14, modified — EXTERNAL TRANSDUCER APERTURE PLANE has
been replaced by TRANSDUCER OUTPUT FACE.]

201.3.210

DISTANCE z,

ZI’

distance along the BEAM AXIS between the plane containing the PEAK-RAREFACTIONAL ACOUSTIC
PRESSURE and the TRANSDUCER OUTPUT FACE

Note 1 to entry: The DISTANCE z, is expressed in metres (m).

[SOURCE: |EC 62127-1: 2007, 3.15, modified — EXTERNAL TRANSDUCER APERTURE has been
replaced by TRANSDUCER OUTPUT FACE]

201.3.211

DISTANCE z¢

TRANSITION DISTANCE

T

for a given LONGITUDINAL PLANE, the TRANSITION DISTANCE is defined based on the transducer
design (when known) or from measurement:

a) from design: the TRANSITION DISTANCE is the equivalent area of the ultrasonic TRANSDUCER
APERTURE WIDTH divided by 7 times the EFFECTIVE WAVELENGTH, 2;

b) for measurements, the TRANSITION DISTANCE is the equivalent area of the TRANSDUCER
APERTURE WIDTH divided by & times the EFFECTIVE WAVELENGTH.

Note 1 to entry: Using method a), an unapodized ULTRASONIC TRANSDUCER with circular symmetry about the BEAM
AXIS, the equivalent area is a2, where a is the radius. Therefore the TRANSITION DISTANCE is z; = a2/\. For the first
example of a square ULTRASONIC TRANSDUCER, the equivalent area is (LTA)Z, where L., is the TRANSDUCER
APERTURE WIDTH in the LONGITUDINAL PLANE. Therefore, the TRANSITION DISTANCE for both orthogonal LONGITUDINAL
PLANES containing the sides or TRANSDUCER APERTURE WIDTHS, is z; = (LTA)2 /(nA). For the second example, for a
rectangular ULTRASONIC TRANSDUCER with TRANSDUCER APERTURE WIDTHs L., and L;,,, the equivalent area for the
first linear transducer aperture width for the purpose of calculating the TRANSITION DISTANCE for the associated
LONGITUDINAL PLANE is (LTA1)2, where L;,, is the TRANSDUCER APERTURE WIDTH in this LONGITUDINAL PLANE.
Therefore, the TRANSITION DISTANCE for this plane is z;, = (LTM)2 /(TTA). For the orthogonal LONGITUDINAL PLANE that
contains the other TRANSDUCER APERTURE WIDTH, Lq,,, the equivalent area for the other for the purpose of
calculating the transition distance for the associated LONGITUDINAL PLANE is (LTAZ)Z, where L;,, is the TRANSDUCER
APERTURE WIDTH in this LONGITUDINAL PLANE. Therefore, the TRANSITION DISTANCE for this plane is z;, = (LTA2)2

I(zM).

Note 2 to entry: Using method b) for measurements in a longitudinal plane, the TRANSDUCER APERTURE WIDTH,
Lg,, in the same plane is used in z; = (Lg,)? /(mA).

Note 3 to entry: TRANSITION DISTANCE is expressed in metres (m).

[SOURCE: |EC 62127-1:2007, Am1:2013, 3.88, modified — in Note 2 to entry, SOURCE
APERTURE WIDTH has been replaced by TRANSDUCER APERTURE WIDTH. ]

201.3.212

ENTRY POWER

Pe(zg)

time-average ultrasonic power measured under approximate free field conditinbéuments

DISTANCE zg of the PATIENT ENTRY PLANE in a specified medium, preferably iri water
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Note 1 to entry: For measurement purposes the PATIENT ENTRY PLANE is the position along the BEAM AXIS
where ultrasound in normal use enters the PATIENT

Note 2 to entry: ENTRY POWER is expressed in watt (W),

Note 3 to entry: OUTPUT POWER is defined in 201.3.223.

201.3.213

ENTRY EFFECTIVE INTENSITY

leest . _

intensity given by Igq = Pg/dgg where Pg is the ENTRY POWER and Agg is the ENTRY BEAM
AREA

Note 1 to entry: ENTRY EFFECTIVE INTENSITY is expressed in watts per square metre (W/m?)

201.3.214

ENTRY BEAM AREA

Agg _

area of the ultrasonic beam equal to the -12 dB BEAM AREA at the PATIENT ENTRY PLANE

Note 1 to entry: For reasons of measurement accuracy, the —12 dB ENTRY BEAM AREA may be derived from
measurements at a distance chosen to be as close as possible to the face of the transducer or PATIENT ENTRY
PLANE, if different, and, if possible, no more than 1 mm from the face or PATIENT ENTRY PLANE, if different,

Note 2 to entry: For contact transducers, this area can be taken as the geometrical area of the ULTRASONIC
TRANSDUCER or ULTRASONIC TRANSDUCER ELEMENT GROUP,

Note 3 to entry: The ENTRY BEAM AREA is expressed in square metres (m?).

201.3.215

*FOCAL DEPTH

BEAM MAXIMUM DEPTH

Le

greatest distance between two points on the BEAM AXIS where the PULSE-PRESSURE-SQUARED
INTEGRAL falls below its maximum on the BEAM AXIS by 6 dB

Note 1 to entry: In a number of cases, the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced in the above

definition by any linearly related quantity, e.g.: in the case of a continuous wave signal the term
PULSE-PRESSURE-SQUARED INTEGRAL is replaced by mean square acoustic pressure as defined in |[EC 61689,

Note 2 to entry: FOCAL DEPTH or BEAM MAXIMUM DEPTH is expressed in metres (m).

[SOURCE: JEC/TS 62558:----, 3.15, modified — the term, the definition and the notes to entry
have all been modified.]

201.3.216

*FOCAL POINT

BEAM MAXIMUM POINT

position on the BEAM AXIS where the maximum PULSE-PRESSURE-SQUARED INTEGRAL is
measured

Note 1 to entry: In a number of cases, the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced in the above

definition by any linearly related quantity, e.g.: in the case of a continuous wave signal the term
PULSE-PRESSURE-SQUARED INTEGRAL is replaced by mean square acoustic pressure as defined in |[EC 61689.

[SOURCE: [EC/TS 62558:----, 3.12]

201.3.217
*FOCAL VOLUME
BEAM MAXIMUM VOLUME

V.
foc
volume in a specified space consisting of all points at which the PULSE-PRESSURE-SQUARED

INTEGRAL is greater than - 6 dB of the PULSE-PRESSURE-SQUARED INTEGRAL value in the FOCAL

POINT Oor BEAM MAXIMUM POINT Documents
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Note 1 to entry: In a number of cases, the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced in the above

definition by any linearly related quantity, e.g.: in the case of a continuous wave signal the term
PULSE-PRESSURE-SQUARED INTEGRAL is replaced by mean square acoustic pressure as defined in |JEC 61689,

Note 2 to entry: FOCAL VOLUME or BEAM MAXIMUM VOLUME is expressed in cubic metres (m3).

[SOURCE: [EC/TS 62558:----, 3.13]

201.3.218

* HIGH INTENSITY THERAPEUTIC ULTRASOUND (HITU) EQUIPMENT (hereinafter referred to as ME
EQUIPMENT)

EQUIPMENT for the generation and application of ultrasound to a PATIENT for therapeutic
purposes with the intention to destroy, disrupt or denature living tissues or non-tissue
elements (for example liquids, bubbles, micro-capsules) and which aims notably at making
treatments through actions of ultrasound having mechanical, thermal or more generally
physical, chemical or biochemical effects

Note 1 to entry: Essentially HITU Equipment comprises a generator of electric high-frequency power and a
transducer for converting this to ULTRASOUND. In a lot of cases this equipment also includes a targeting and
monitoring device,

Note 2 to entry: HITU Equipment may as a side effect induce hyperthermia, however it should not be confused
with this technique, which heats much less rapidly and to much lower therapeutic temperatures (in general 42 °C to
50 °C and thermal equivalent times of 0,2 min to 120 min). HITU Equipment typically causes temperature rises in
excess of 55°C and for much shorter times, alternatively, HITU may also induce bioeffects by non-thermal
mechanisms.

Note 3 to entry: This definition does not apply to: ULTRASOUND EQUIPMENT used for physiotherapy, ULTRASOUND
EQUIPMENT used for lithotripsy or ULTRASOUND EQUIPMENT used for dedicated hyperthermia.

Note 4 to entry: See Annex AA for a few examples of equipment for which this standard should be used.

201.3.219

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

201.3.220
LOCALIZATION DEVICE
device used to determine the position of the REGION OF INTEREST in (three-dimensional) space.

Note 1 to entry: Localization devices are e.g. a MRI or ultrasound imaging system.

201.3.221
LONGITUDINAL PLANE
the plane defined by the BEAM AXIS and a specified orthogonal axis

201.3.222

*ORTHOGONAL BEAM WIDTH AT FOCUS

ORTHOGONAL BEAM WIDTH AT BEAM MAXIMUM

Weo

greatest distance between two points on a specified axis, perpendicular to the BEAM AXIS and
at zg,, where the PULSE-PRESSURE-SQUARED INTEGRAL falls below its maximum on the
specitied axis by 6 dB in the direction perpendicular to the direction of the BEAM WIDTH AT
FOCUS or BEAM WIDTH AT BEAM MAXIMUM

Note 1 to entry: In a number of cases, the term PULSE-PRESSURE-SQUARED INTEGRAL is replaced in the above
definition by any linearly related quantity, e.g.: in the case of a continuous wave signal the term
PULSE-PRESSURE-SQUARED INTEGRAL is replaced by mean square acoustic pressure as defined in |[EC 61689,

Note 2 to entry: ORTHOGONAL BEAM WIDTH AT FOCUS or ORTHOGONAL BEAM WIDTH AT BEAM MAXIMUM is expressed in
metres (m).
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201.3.223

OUTPUT POWER

P

time-average ultrasonic power emitted by an ULTRASONIC TRANSDUCER into an approximately
free field under specified conditions in a specified medium, preferably in water

Note 1 to entry: OUTPUT POWER is expressed in watt (W),

Note 2 to entry: See |EC 62554 for methods of determining the OUTPUT POWER.

[SOURCE: |EC 61161]: 2013, 3.3]

201.3.224

PATIENT ENTRY PLANE

plane perpendicular to the BEAM AXIS, which passes through the point on the BEAM AXIS at
which the ultrasound enters the PATIENT

Note 1 to entry: See figure 1.

[SOURCE: |[EC 61157: 2007, 3.21, modified: axis of symmetry of the scan plane deleted ]

201.3.225

PEAK-COMPRESSIONAL ACOUSTIC PRESSURE

pc (or p,)

maximum positive INSTANTANEOUS ACOUSTIC PRESSURE in an acoustic field or in a specified
plane during an ACOUSTIC REPETITION PERIOD

Note 1 to entry: PEAK-COMPRESSIONAL ACOUSTIC PRESSURE is expressed in pascals (Pa),

Note 2 to entry: The definition of PEAK-COMPRESSIONAL ACOUSTIC PRESSURE also applies to peak-positive acoustic
pressure, an equivalent term which is also in use in literature.

[SOURCE: |EC 62127-1: 2007, 3.45]

201.3.226

PEAK-RAREFACTIONAL ACOUSTIC PRESSURE

py (or p.)

maximum of the modulus of the negative INSTANTANEOUS ACOUSTIC PRESSURE in an acoustic
field or in a specified plane during an ACOUSTIC REPETITION PERIOD

Note 1 to entry: PEAK-RAREFACTIONAL ACOUSTIC PRESSURE is expressed as a positive number,
Note 2 to entry: PEAK-RAREFACTIONAL ACOUSTIC PRESSURE is expressed in pascals (Pa),

Note 3 to entry: The definition of PEAK-RAREFACTIONAL ACOUSTIC PRESSURE also applies to peak-negative acoustic
pressure which is also in use in literature.

[SOURCE: |EC 62127-1: 2007, 3.44]

201.3.227

PHYSIOLOGICAL SIMULATION FREQUENCY

fundamental frequency of a signal, electrical or non-electrical, used to simulate a
physiological parameter such that the ME EQUIPMENT or ME SYSTEM will operate in a manner
consistent with use on a PATIENT

[SOURCE: |EC 60601-1-2, 3.22]

201.3.228

POSITIONING DEVICE

device which aligns the part(s) of the ultrasonic beam associated with the intended
therapeutic effect with the TARGET LOCATION Documents
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Note 1 to entry: A POSITIONING DEVICE usually comprises a device that positions, either by mechanical, manual
or electronic means.

201.3.229
PRE-FOCAL PEAK TEMPORAL-AVERAGE INTENSITY

Lo

pta . . .
the largest local maximum of the TEMPORAL-AVERAGE INTENSITY on the BEAM AXIS which is not
within the - 6 dB FOCAL VOLUME or BEAM MAXIMUM VOLUME and is located between the TRANSDUCER

OUTPUT FACE and the FOCAL VOLUME or BEAM MAXIMUM VOLUME

Note 1 to entry: Pre-focal peak temporal-average intensity is expressed in watts per square metre (W/m?2).

[SOURCE: JEC/TS 62558:----,3.64, modified — SOURCE APERTURE PLANE has been replaced by
TRANSDUCER OUTPUT FACE ]

201.3.230
RATIO PEAK TO TEMPORAL AVERAGE INTENSITY
Rlpta L
the RATIO PEAK TO TEMPORAL AVERAGE INTENSITY is given by:
_ IW,At/S(t)
Rlpta I —
Ispta
where
Iy atrs(t) is the TIME-WINDOW-AVERAGE INTENSITY;
/spta is the SPATIAL-PEAK TEMPORAL-AVERAGE INTENSITY.

Both [, ays(f) @and / are measured at a specified point on the BEAM AXIS

spta

Note 1 to_entry: Determination in a distorted signal should be avoided, e.g. by measuring following the guidelines
given in |[EC/TS 62554.

201.3.231
REGION OF INTEREST
localized part of an image, which is of particular interest at a given time

[SOURCE: |JEC 62464-1,3.1.27]

201.3.232
SIDE-LOBE PEAK TEMPORAL-AVERAGE INTENSITY

I
slpta . L
maximum value of the TEMPORAL AVERAGE INTENSITY measured at a local maximum which is

not within the - 6 dB FOCAL vOLUME (for focusing transducers) or BEAM MAXIMUM VOLUME (for
non-focusing transducers)

Note 1 to entry: Annex DD provides useful information to determine regions of HITU fields,

Note 2 to entry: Several options on how to determine the SIDE-LOBE PEAK TEMPORAL-AVERAGE INTENSITY are given
in the |EC/TS 62558,

Note 3 to entry: SIDE-LOBE PEAK TEMPORAL-AVERAGE INTENSITY is expressed in watts per square metre (W/m?).

[SOURCE: |[EC/TS 6255§:----, 3.79, modified — two notes to entry have been added.]

201.3.233
SIDE-WALL OF A TREATMENT HEAD
the APPLIED PART of the TREATMENT HEAD excluding the TRANSDUCER OUTPUT FACE
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201.3.234
SPATIAL-PEAK TEMPORAL-AVERAGE INTENSITY
1

spta . - . .
maximum value of the TEMPORAL-AVERAGE INTENSITY in an acoustic field or in a specified plane

Note 1 to entry: SPATIAL-PEAK TEMPORAL-AVERAGE INTENSITY is expressed in watts per square metre (W/m?).

[SOURCE: |EC 62127-1: 2007, 3.62, modified — a note to entry has been deleted.]

201.3.235
SPATIAL-PEAK PULSE-AVERAGE INTENSITY
1

Sppa . g . -
maximum value of the PULSE-AVERAGE INTENSITY in an acoustic field or in a specified plane

Note 1 to entry: SPATIAL-PEAK PULSE-AVERAGE INTENSITY is expressed in watts per square metre (W/m?2).

[SOURCE: |EC 62127-1: 2007,3.60]

201.3.236
TARGET LOCATION
location in the patient where the therapeutic effect is intended

201.3.237
TARGET MARKER
marker, on the imaging display, which is used to indicate the TARGET LOCATION

201.3.238
TEMPORAL-AVERAGE INTENSITY

Ita
time-average of the INSTANTANEOUS INTENSITY at a particular point in an acoustic field

Note 1 to entry: The time-average is taken normally over an integral number of ACOUSTIC REPETITION PERIODS, if
not it should be specified,

Note 2 to entry: TEMPORAL-AVERAGE INTENSITY is expressed in watts per square metre (W/m?2).

[SOURCE: |[EC 62127-1:2007, 3.65]

201.3.239

TEMPORAL-MAXIMUM OUTPUT POWER

Pim | |

in the case of a pulsed wave mode, the TEMPORAL-MAXIMUM OUTPUT POWER is the maximum
value of the oUTPUT POWER during a specified time and given by:

Pim = Ripta - P (3)

where
P is the actual OUTPUT POWER in the pulse wave mode;

Note 1 to entry: TEMPORAL-MAXIMUM OUTPUT POWER is expressed in watt (W).

[SOURCE: JEC 61689:2013,3.39, modified — the definition is different including an editorial
change in the formula]

201.3.240

TEMPORAL-PEAK ACOUSTIC PRESSURE

ptp

maximum value of the modulus of the INSTANTANEOUS ACOUSTIC PRESSURE at a particular point

in an acoustic field Documents
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