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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guijdes

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

interested IEC National Committees.

IEC Publications have the form of requi and are accepted by IEC National
Committees in that sense. While all reasonab re that the technical content of IEC
Publications is accurate, IEC cannot be h the way in which they are used or for any
misinterpretation by any end user.

between any IEC Publication anding national/or regional publication shall be clearly indicated in
the latter.

IEC provides no n arkl g proce its approval and cannot be rendered responsible for any
equipment decla j i ublication.

All users should e r edition of this publication

No liability shall atta , employees, servants or agents including individual experts and
members of its te and IEC National Committees for any personal injury, property damage or
other damage, of , whether direct or indirect, or for costs (including legal fees) and
expenses arising.olt o pubhication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

Attentidn i wnte_the Normative references cited in this publication. Use of the referenced publications is
indispensa >

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard IEC 62359 has been prepared by IEC technical committee 87:
Ultrasonics

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

FDIS Report on voting
87/300/FDIS 87/305/RVD

Full information on the voting for the approval of this 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.

This standard may be used to support the requirements of IEC 60601-2-37.
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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.

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

@%
S
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INTRODUCTION

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

The ultrasound entering the patient interacts with the patient's tissue and this interaction can
be considered in terms of both thermal and non-thermal effects. The purpose of this
International Standard is to specify methods of determining thermal and non-thermal exposure
indices which can be used to help in assessing the hazard caused by exposure to a particular

ultrasonic equipment intended for these purposes.

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

1 Scope

This International Standard is applicable to medical diagnostic ultrasound fields.

This standard establishes

— methods for the determination of an exposure para
thermal effects.

NOTE In this standard where multiples or submultiples of S| unj
self-consistent.

2 Normative references
The following referenced documents are\indispe ¢ h€ application of this document.

For dated references, only the edition ndated references, the latest edition
of the referenced document (including &

IEC 61102:1991
0

the frequency rangé

3 Terms and definitions

For the purposes of this International standard, the terms and definitions given in
IEC 61102:1991, IEC 61157:1992 and IEC 61161:1998 (several of which are repeated below
for convenience) and the following apply.

3.1

acoustic attenuation coefficient

coefficient intended to account for ultrasonic attenuation of tissue between the source and a
specified point

Symbol: a

Unit: decibels per centimetre per megahertz, dB cm=1 MHz1

1) A consolidated edition (1.1) exists, including IEC 61161:1992 and its Amendment 1 (1998).
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3.2

acoustic working frequency

arithmetic mean of the most widely separated frequencies f; and f, at which the amplitude of
the pressure spectrum of the acoustic signal is 3 dB lower than the peak amplitude

[3.4.2 of IEC 61102:1991, modified]
Symbol: fyus

Unit: megahertz, MHz

3.3

attenuated output power
value of the acoustic output power after attenuation and at a specifi
transducer, and given by

ance from the

where
a is the acoustic attenuation coefficient;

z is the distance from the source to the point of inferest;
Jaws is the acoustic working frequency;

P is the output power measured i
Symbol: P,

Unit: milliwatts, mW

3.4
attenuated peak-rarefactiona

value of the peak-rar
and given by 0

=pr(2)

faws is the acoustic working frequency;

p(z) is the peak-rarefactional acoustic pressure measured in water.
Symbol: p, ,

Unit: megapascals, MPa

3.5

attenuated pulse-average intensity

value of the acoustic pulse-average intensity after attenuation and at a specified point, and
given by

Ipaa = pa(Z)‘lO('”ZfawaO dB)
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where
a is the acoustic attenuation coefficient;
z is the distance from the source to the point of interest;

fawi  is the acoustic working frequency;
I54(2) is the pulse-average intensity measured in water.

Symbol: 1, 4
Unit: watts per centimetre squared, W cm—2
3.6

attenuated pulse-intensity integral
value of the pulse-intensity integral after attenuation and at a specified p

and given by

— - awf/10 dB
Lyia =1Ipi 1007 fawt )

where
a is the acoustic attenuation coefficient;
z is the distance from the source to the point of in

Jfawf is the acoustic working frequency;

I,

Symbol: Iy; 4

[Zpta(Z) 1 0('02 Sawf/10 dB)

Lypta(2) is the spatial<peak temporal-average intensity, at a specified distance z measured in
water.

Symbol: I,5t5 o(z)

Unit: milliwatts per centimetre squared, mW cm—2

3.8
attenuated temporal-average intensity
value of the temporal-average intensity after attenuation and at a specified point, and given by

Ig,4(2) = Ita(z)1o('ﬂzféwf/10 dB)

where
a is the acoustic attenuation coefficient;
z is the distance from the source to the point of interest;
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Sawf is the acoustic working frequency;
Ii5(2) is the temporal-average intensity measured in water.

Symbol: Ii, 4(z)

Unit: milliwatts per centimetre squared, mW cm—2

3.9

beam area

area in a specified plane perpendicular to the beam-alignment axis consisting of all points at
which the pulse-intensity integral is greater than a specified fraction of the maximum pulse-
intensity integral in that plane

[3.6 of IEC 61102:1991, modified]

NOTE For measurement purposes the pulse intensity integral can be taken as
pressure-squared integral

3.10

beam alignment axis
straight line joining the points of maximum pulse i
different distances in the far field. For the purposes ¢
the face of the ultrasonic transducer

[3.5 of IEC 61102:1991, modified]

3.1
bone thermal index
thermal index for applications, suc

Symbol: TIB

Unit: None Q

NOTE See 5.4.2 and metheds of determining the bone thermal index.

3.12

bounded output pa

output pov tted in\scaifning mode from a region of the active area of the transducer
whose w ne is limited to 1 cm

Symbol: P,

Unit: milliwatts, mW

3.13
break-point depth
value equal to 1,5 times the equivalent aperture diameter, and given by

Zpp = 1,5 Deq
where
Deq is the equivalent aperture diameter.
Symbol: Zpp

Unit: centimetres, cm
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3.14
combined-operating mode
mode of operation of an equipment which combines more than one discrete-operating mode

[3.6 of IEC 61157:1992, modified]

3.15

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 5.4.3 and 5.5.3 for methods of determining the cranial bone thermal ind

3.16
default setting

3.17

depth for bone thermal index
distance from the plane where the —12 dB outp
the beam alignment axis to the plap g
attenuated pulse-intensity integral i

pam dimensjons are determined along
product attenuated output power and

Symbol: z,

Unit: centimetres, cm

3.18

depth for soft-tissue therlna

distance from tr@? g th dB output beam dimensions are determined along
the beam align axi at which the lower value of the attenuated output
power and the prod enuated spatial-peak temporal-average intensity and
1 cm?2 is maximize ’ tance range equal to, or more than, 1,5 times the equivalent

aperture dia

NOTE In this standaxd, the restricted definition of spatial-peak temporal-average intensity from 3.49 of
IEC 61102:1991 relating to a specified plane is used where spatial-peak temporal-average intensity is replaced
by attenuated spatial-peak temporal-average intensity.

3.19

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 utilize only one
diagnostic methodology

[3.7 of IEC 61157:1992]
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