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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ULTRASONICS - THERAPEUTIC FOCUSED SHORT PRESSURE PULSE
SOURCES - CHARACTERISTICS OF FIELDS

FOREWORD

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 intern: tional
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical kcnoru

Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s,"). heir
preparation is entrusted to technical committees; any IEC National Committee interested in the subjc -t de 't with
may participate in this preparatory work. International, governmental and non-governmental orgar "zatic ~siaising
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 ‘ ~vo organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as poctibi2, an international
consensus of opinion on the relevant subjects since each technical committee has represntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use ¢n¢ ai> accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure t. at th» technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whi i they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees inaertake to apply IEC Publications
transparently to the maximum extent possible in their national and re gional publications. Any divergence between
any IEC Publication and the corresponding national or regional publi atic. shall be clearly indicated in the latter.

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

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

No liability shall attach to IEC or its directors, em,\loye~s, servants or agents including individual experts and
members of its technical committees and IEC Naiini al Committees for any personal injury, property damage or
other damage of any nature whatsoever, w.=ti er direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication: u. 2 o:, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative rei. rences cited in this publication. Use of the referenced publications is
indispensable for the correct applicatiyn o this publication.

IEC draws attention to the pus. bility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no positi \r'cocerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the.~ate " ublication of this document, IEC had not received notice of (a) patent(s), which
may be required to implemunt this document. However, implementers are cautioned that this may not represent
the latest informatior, wi ‘ch may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held resp nsi! le for identifying any or all such patent rights.

IEC 61846 has boen prepared by IEC technical committee 87: Ultrasonics. It is an International
Standard.

This second edition cancels and replaces the first edition published in 1998. This edition
co: stiut~ s a technical revision.

Thic edition includes the following significant technical changes with respect to the previous
edition:

a) Change of title:

"pressure pulse lithotripters" in the previous edition is changed to "therapeutic focused short
pressure pulse sources" in order to take into account the development in the relevant
technical and biomedical applications of such sources, which were originally used only for
(kidney) lithotripsy, while recent applications include a wide range for the treatment of, for
example, stone diseases, orthopaedic pain, tissue, cardiac and brain diseases.

The term "focused" was added to differentiate IEC 61846 from IEC 63045.
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The term "short" was added to align the nomenclature to IEC 63045 and to differentiate
IEC 61846 from standards in the HIFU and HITU fields.

b) Clause 1 and elsewhere in the document: The term "lithotripsy" is changed to "therapy" in
order to account for the wide range of applications beyond stone diseases.

c) Clause 3: The "-6 dB" parameter definitions are replaced by "-»n dB" to avoid
misconceptions in the significance and use of these parameters and to account for newer
findings in literature.

Additional "» MPa" parameters are introduced for the same reasons.

The definitions of "derived" parameters are aligned to those in recently published standards,
for example IEC 62127-1.

New definitions were added which describe parameters appearing in newer r2levant
literature, for example "momentum", "average positive acoustic pressure", "caviaticn

induction index", "pulse to pulse variability", "total pressure pulse energy dose".

d) Clause 6: The terms "focus hydrophone" and "field hydrophone" were remove ¢ to 2zcount
for newer technical developments. New terms distinguish between "hydropiones for
pressure pulse measurements" and "hydrophones for quality assurance".

e) Annexes: Descriptions, tables and figures were edited to account for »ewe. literature and
standards as well as technical developments.

The text of this International Standard is based on the following doc ‘me 1ts:

Draft Report on ot ng
87/879/FDIS 87/821/1RVL

Full information on the voting for its approval can be tcunc in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

|

Words in bold in the text are defined in C'a.ise 3.

This document was drafted in accurdaiice with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directiv »s, i’art 1 and ISO/IEC Directives, IEC Supplement, available

at www.iec.ch/members_exnaris/~ >fdocs. The main document types developed by IEC are
described in greater detail atw\yw.iec.ch/publications.

The committee has riecided that the contents of this document will remain unchanged until the
stability date indica.>d n the IEC website under webstore.iec.ch in the data related to the
specific document. At \his date, the document will be

e reconfirmed

e withdrawn, or

o rev.ced.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://www.stdhive.com/standards/iec-61846-ed-20-b2025-pdf/

-6 - IEC 61846:2025 © IEC 2025

INTRODUCTION

Focused short pressure pulses were initially (since February 1980) applied clinically in
lithotripsy, to break up and disrupt calcific deposits within the body, in particular, stones within
the renal, biliary and salivary glands tracts. Extracorporeal pressure pulse lithotripsy has up to
now been regarded as the most applied therapeutic option for treating most renal calculi [18],
[23], [24].

The use of pressure pulses has been evolved to a more general use, often called
"extracorporeal shock wave therapy (ESWT)" which expands its application to a broad range of
musculoskeletal conditions, including plantar fasciitis, calcific tendinitis of the shoulder, laterai
or medial epicondylitis of the elbow, pain treatment, non-union and delayed union of frac.res
[25]. Some of these are also treated using unfocused pressure pulse sources, which ze
specified in IEC 63045.

Several different forms of equipment for lithotripsy and for ESWT are commerciai./ available
from a number of manufacturers.

This document specifies methods of measuring and characterizing the acc:istic sressure field
generated by focusing pressure pulse equipment.
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ULTRASONICS - THERAPEUTIC FOCUSED SHORT PRESSURE PULSE
SOURCES - CHARACTERISTICS OF FIELDS

1 Scope

This document is applicable to:

— therapy equipment using extracorporeally induced focused pressure pulse waves;
— therapy equipment producing focused mechanical energy excluding thermal energy

This document does not apply to percutaneous and laser lithotripsy equipment,

This document does not apply to:

— histotripsy or other therapeutic ultrasound bursts of longer time duration*t an that of the
pressure pulse;

— non-focused pressure pulse equipment.
This document specifies:

— measurable parameters which could be used in the decla. ation of the acoustic output of
extracorporeal focused pressure pulse equipment;

— methods of measurement and characterization o1 the nressure field generated by focused
pressure pulse equipment.

NOTE The parameters defined in this document do not — at ti.> _resent time — allow quantitative statements to be
made about effectiveness and possible hazard. In particular, it is not possible to make a statement about the limits
for these effects.

While this document has been developed tor equipment intended for use in lithotripsy, it has
been developed such that, as long a’s ro otner specific standards are available to be used for
other medical applications of thercoe 'tic extracorporeal focused pressure pulse equipment,
this document can be used as a (uiczline.

S

2 Normative refererce

The following docurenti. are referred to in the text in such a way that some or all of their content
constitutes requireme~ts of this document. For dated references, only the edition cited applies.
For undated <iferences, the latest edition of the referenced document (including any
amendments, app.‘es.

IEC 60C50-113:2011, International Electrotechnical Vocabulary — Part. 113: Physics for
el~ctintechnology,

IEC TR 62781, Ultrasonics — Conditioning water for ultrasonic measurements

'EC 60565-1, Underwater acoustics — Hydrophones — Calibration of hydrophones —Part 1:
Procedures for free field calibration of hydrophones

IEC 60565-2, Underwater acoustics — Hydrophones — Calibration of hydrophones — Part 2:
Procedures for low frequency pressure calibration

IEC 62127-1:2022, Ultrasonics — Hydrophones — Part 1: Measurement and characterization of
medical ultrasonic fields
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