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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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 54 

Part 2-44: Particular requirements for the basic safety and essential 55 

performance of X-ray equipment for computed tomography 56 

 57 

 58 

FOREWORD 59 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 60 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 61 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 62 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 63 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 64 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 65 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 66 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 67 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.  68 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 69 
consensus of opinion on the relevant subjects since each technical committee has representation from all 70 
interested IEC National Committees.  71 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 72 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 73 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 74 
misinterpretation by any end user. 75 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 76 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 77 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  78 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 79 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 80 
services carried out by independent certification bodies.  81 

6) All users should ensure that they have the latest edition of this publication.  82 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 83 
members of its technical committees and IEC National Committees for any personal injury, property damage or 84 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 85 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  86 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 87 
indispensable for the correct application of this publication.  88 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 89 
rights. IEC shall not be held responsible for identifying any or all such patent rights.  90 

IEC 60601-2-44 has been prepared by subcommittee 62B: Medical imaging equipment, 91 
software, and systems, of IEC technical committee 62: Medical equipment, software, and 92 
systems. 93 

This fourth edition cancels and replaces the third edition published in 2009, Amendment 1:2012 94 
and Amendment 2:2016. This edition constitutes a technical revision.  95 

This particular standard has been prepared to provide, based on IEC 60601-96 
1:2005+A1:2012+A2:2020 (3.2 edition) and its collaterals, a complete set of safety 97 
requirements for ME EQUIPMENT for computed tomography. 98 

This edition 4 of IEC 60601-2-44 includes several changes to account for the evolved technical 99 
state-of-the-art of ct-scanner and to harmonize this standard with other international and 100 
national standards and regulations. The main changes are: 101 

− a new requirements for calculation, display and recording of SSDE (according to IEC 102 
62985), and of CTDIvol for scan projection radiogram (SPR) 103 

− a revision of the requirements for ct scanner used for radiotherapy planning,  104 
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− a revision of requirements for dose checks (dose notification, dose alert), in particular 105 
for interventional procedures 106 

− a revision of requirements for dose statements in the accompanying documents  107 

− a new requirement for an DICOM image based dose survey 108 

In addition, several other changes and new requirements hav been included 109 

In detail, this particular standard compared to the IEC 60601-2-44:2009+A1:2012+A2:2016 (3.2 110 
edition) includes the following changes: 111 

a) New definition of terms for  112 

− RECONSTRUCTED SECTION THICKNESS,  113 

− NOMINAL RECONSTRUCTED SECTION THICKNESS,  114 

− NOMINAL TOTAL ACQUISITION BEAM WIDTH,  115 

− READY STATE,  116 

− INSTRUCTIONS FOR USE,  117 

− REFERENCE CLINICAL PROTOCOL,  118 

− CTDI DOSIMETRY PHANTOM,  119 

− ALTERNATE DOSE ALERT BEHAVIOR,  120 

− CT GUIDED INTERVENTIONAL PROCEDURE,  121 

− CTDIVOL(Z),  122 

− SSDE(z),  123 

− PATIENT SUPPORT 124 
b) Terms revised for CTDIVOL and DLP, new definitions for CTDIVOL and DLP for scan mode 125 

(SPR) 126 
c) New notes for regarding ESSENTIAL PERFORMANCE 127 
d) Requirements deleted for SENSITIVITY PROFILE STATEMENT 128 
e) New requirements for 129 

− specification in ACCOMPANYING DOCUMENTS 130 

− Warning when patient support In unintended movement 131 

− CTDIVOL and DLP for SPR 132 

− Display/Recording of SSDE 133 

− Dose Summary as DICOM image and DICOM Dose SR 134 

− REFERENCE CLINICAL PROTOCOLS 135 

− AEC with XYZ-modulation 136 

− prevention of unlimited scanning 137 

− Metal Artifact Reduction (MAR) in Imaging performance 138 
f) Requirements revised for 139 

− Linear movements of the PATIENT SUPPORT and gantry in Emergency 140 
stopping devices 141 

− Deterministic Effects 142 

− Dose Checks 143 

− System performance 144 

− RTP (alignments, typ. modes, etc. ) 145 

− user information (CTDI100, etc.)  146 

− Dose statements 147 

− indicator lights 148 

− Safety measures against excessive X-radiation 149 

− Indication and position of the tomographic Plane and tomographic 150 
section(s) 151 

− Indication of loading state 152 

− axial scan modes for CTDI measurements 153 
g) Several changes to account for state-of-the-art and for clarification 154 
h) Add informative Annex for Reference Template for the Content for Listing of 155 

REFERENCE CLINICAL PROTOCOLS  156 

The text of this International Standard is based on the following documents: 157 
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Draft Report on voting 

62B/XXX/FDIS 62B/XXX/RVD 

 158 
Full information on the voting for its approval can be found in the report on voting indicated in 159 
the above table. 160 

The language used for the development of this International Standard is English. 161 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 162 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 163 
at http://www.iec.ch/members_experts/refdocs. The main document types developed by IEC 164 
are described in greater detail at www.iec.ch/standardsdev/publications. 165 

In this document, the following print types are used: 166 

• requirements and definitions: roman type; 167 

• test specifications: italic type; 168 

• informative material appearing outside of tables, such as notes, examples and references: in smaller type. 169 
Normative text of tables is also in a smaller type; 170 

• TERMS DEFINED IN CLAUSE 3 OF IEC 60601-1:2005, IEC 60601-1:2005/AMD1:2012 AND 171 
IEC 60601-1:2005/AMD2:2020, IN THIS DOCUMENT OR AS NOTED: SMALL CAPITALS. 172 

In referring to the structure of this document, the term 173 

• "clause" means one of the eighteen numbered divisions within the table of contents, 174 
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);  175 

• "subclause" means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are all 176 
subclauses of Clause 7). 177 

References to clauses within this document are preceded by the term "Clause" followed by the 178 
clause number. References to subclauses within this document are by number only.  179 

In this document, the conjunctive "or" is used as an "inclusive or" so a statement is true if any 180 
combination of the conditions is true. 181 

The verbal forms used in this document conform to usage described in Clause 7 of the ISO/IEC 182 
Directives, Part 2. For the purposes of this document, the auxiliary verb:  183 

• "shall" means that compliance with a requirement or a test is mandatory for compliance with 184 
this document; 185 

• "should" means that compliance with a requirement or a test is recommended but is not 186 
mandatory for compliance with this document; 187 

• "may" is used to describe a permissible way to achieve compliance with a requirement or 188 
test. 189 

An asterisk (*) as the first character of a title or at the beginning of a paragraph or table title 190 
indicates that there is guidance or rationale related to that item in Error! Reference source 191 
not found.. 192 

A list of all parts of the IEC 60601 and IEC 80601 series, published under the general title: 193 
Medical electrical equipment, can be found on the IEC website. 194 

The committee has decided that the contents of this document will remain unchanged until the 195 
stability date indicated on the IEC website under webstore.iec.ch/?ref=menu in the data related 196 
to the specific document. At this date, the document will be  197 
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• reconfirmed, 198 

• withdrawn, 199 

• replaced by a revised edition, or 200 

• amended. 201 

 202 

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 . 

 203 

204 
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MEDICAL ELECTRICAL EQUIPMENT –  205 

 206 

Part 2-44: Particular requirements for the basic safety and essential 207 

performance of X-ray equipment for computed tomography 208 

 209 

 210 

 211 

201.1 Scope, object and related standards 212 

Clause 1 of the general standard1) applies, except as follows: 213 

201.1.1 Scope 214 

Replacement: 215 

This International Standard applies to the BASIC SAFETY and ESSENTIAL PERFORMANCE of CT 216 
SCANNERS, hereafter also referred to as ME EQUIPMENT. 217 

If a clause or subclause is specifically intended to be applicable to ME EQUIPMENT only, or to 218 
ME SYSTEMS only, the title and content of that clause or subclause will say so. If that is not the 219 
case, the clause or subclause applies both to ME EQUIPMENT and to ME SYSTEMS, as relevant. 220 

NOTE 1 See also 4.2 of the general standard. 221 

The scope of this document is limited to CT SCANNERS intended to be used for head and/or body 222 
imaging characterised by an ENCLOSURE of the X-ray source(s) and imaging detector(s) in a 223 
common protective cover in the shape of a toroid. It includes safety requirements for the X-RAY 224 
GENERATORS used in CT SCANNERS, including those where HIGH-VOLTAGE GENERATORS are 225 
integrated with an X-RAY TUBE ASSEMBLY. 226 

NOTE 2 This standard does not intend to address interventional systems as described in IEC 60601-2-43 and cone-227 
beam CT scanners integrated into a radiotherapy systems as described in IEC 60601-2-68 and dental cone-beam 228 
CT scanners as described in IEC 60601-2-63. 229 

NOTE 3 Requirements for X-RAY GENERATORS and for ASSOCIATED EQUIPMENT, which were previously specified in 230 
IEC 60601-2-7 and IEC 60601-2-32, have been included in either IEC 60601-1:2005 (Ed3) or previous edition of 231 
IEC 60601-2-44. Therefore IEC 60601-2-7 and IEC 60601-2-32 are not part of the 4

th edition scheme for COMPUTED 232 
TOMOGRAPHY. 233 

NOTE 4 The body includes cardiac, extremities, neck, etc. 234 

The scope of this International Standard excludes RADIOTHERAPY SIMULATORS and systems 235 
where the image is created by a source other than an X-RAY TUBE. 236 

201.1.2 Object 237 

Replacement: 238 

The object of this particular standard is to establish particular BASIC SAFETY and ESSENTIAL 239 
PERFORMANCE requirements for CT SCANNERS as defined in 201.3.201, to ensure safety, and to 240 
specify methods for demonstrating compliance with those requirements, for CT SCANNERS. 241 

————————— 
1) The general standard is IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012 and IEC 60601-

1:2005/AMD2:2020, Medical electrical equipment – Part 1: General requirements for basic safety and essential 
performance. 
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NOTE 1 Requirements for reproducibility, linearity, constancy and accuracy are given because of their relationship 242 
to the quality and quantity of the IONIZING RADIATION produced and are confined to those considered necessary for 243 
safety. 244 

NOTE 2 Both the levels for compliance and the tests prescribed to determine compliance reflect the fact that the 245 
safety of HIGH-VOLTAGE GENERATORS is not sensitive to small differences in levels of performance. The combinations 246 
of LOADING FACTORS specified for the tests are therefore limited in number but chosen from experience as being 247 
appropriate in most cases. It is considered important to standardize the choice of combinations of LOADING FACTORS 248 
so that comparison can be made between tests performed in different places on different occasions. However, 249 
combinations other than those specified could be of equal technical validity.  250 

NOTE 3 The safety philosophy on which this standard is based is described in the introduction to the general 251 
standard and in IEC TR 60513. 252 

NOTE 4 Concerning RADIOLOGICAL PROTECTION, it is assumed that MANUFACTURERS and RESPONSIBILE 253 
ORGANIZATIONS accept the general principles of justification, optimisation, and application of dose limits of the 254 

International Commission on Radiological Protection as stated in ICRP 103, 2007, paragraph 203, [12]2) namely:  255 

(a) “The principle of justification: Any decision that alters the RADIATION exposure situation should do more good than 256 
harm.” 257 

(b) “The principle of optimisation of protection: The likelihood of incurring exposures, the number of people exposed, 258 
and the magnitude of their individual doses should all be kept as low as reasonably achievable, taking into account 259 
economic and societal factors.” 260 

(c) “The principle of application of dose limits: The total dose to any individual from regulated sources in planned 261 
exposure situations other than medical exposure of PATIENTS should not exceed the appropriate limits recommended 262 
by the Commission.” 263 

(d) "Application of dose limits for the PATIENT dose might be to the PATIENT’S detriment. Therefore, dose limits should 264 
not be applied to medical exposures. However, considerations should be given to the use of dose constraints or 265 
investigation levels for some common diagnostic procedures. This concept, now renamed as diagnostic reference 266 
levels, has been introduced in a large number of countries."  267 

NOTE 5 It is recognized that many of the judgements necessary to follow the ICRP general principles have to be 268 
made by the RESPONSIBLE ORGANIZATIONS and not by the MANUFACTURER of the ME EQUIPMENT. 269 

201.1.3 Collateral standards 270 

Addition: 271 

This particular standard refers to those applicable collateral standards that are listed in 272 
Clause 2 of the general standard and Clause 201.2 of this particular standard. 273 

A requirement of a particular standard takes priority over applicable collateral standards.  274 
IEC 60601-1-2:2014+AMD1:2020 and IEC 60601-1-3:2008+AMD1:2013+AMD2:2021 apply as 275 

modified in Clauses 202 and 203. IEC 60601-1-8, IEC 60601-1-9, IEC 60601-1-10 3 ), 276 

IEC 60601-1-114) and IEC 60601-1-125) do not apply. 277 

All other published collateral standards in the IEC 60601-1 series apply as published. 278 

If a CT-SCANNER is intended for use in EMERGENCY MEDICAL SERVICES ENVIRONMENT, this situation 279 
shall be taken into account in the RISK MANAGEMENT FILE. 280 

————————— 
2)  Figures in square brackets refer to the Bibliography.  

3) IEC 60601-1-10, Medical electrical equipment – Part 1-10: General requirements for basic safety and essential 
performance – Collateral Standard: Requirements for the development of physiologic closed-loop controllers 

4) IEC 60601-1-11, Medical electrical equipment – Part 1-11: General requirements for basic safety and essential 
performance – Collateral Standard: Requirements for medical electrical equipment and medical electrical systems 
used in the home healthcare environment 

5) IEC 60601-1-12, Medical electrical equipment – Part 1-12: General requirements for basic safety and essential 
performance – Collateral Standard: Requirements for medical electrical equipment and medical electrical systems 
intended to be used in the emergency medical services  environment  
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If an ECG monitor is integrated into the CT SYSTEM for the sole purposes of providing triggers 281 
for cardiac and vascular examinations and other examinations affected by cardiac motion, the 282 
ECG monitor does not need to conform to IEC 60601-2-27. 283 

For collateral standards published after this particular standard, MANUFACTURERS need to 284 
determine the applicability in accordance with the RISK MANAGEMENT PROCESS. 285 

 286 

201.1.4 Particular standards 287 

Replacement: 288 

In the IEC 60601 series, particular standards may modify, replace or delete requirements 289 
contained in the general standard and collateral standards as appropriate for the particular 290 
ME EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL 291 
PERFORMANCE requirements.  292 

A requirement of a particular standard takes priority over the general standard.  293 

For brevity, IEC 60601-1 is referred to in this particular standard as the general standard. 294 
Collateral standards are referred to by their document numbers.  295 

The numbering of clauses and subclauses of this particular standard corresponds to that of the 296 
general standard with the prefix “201” (e.g. 201.1 in this standard addresses the content of 297 
Clause 1 of the general standard) or applicable collateral standard with the prefix “20x” where 298 
x is the final digit(s) of the collateral standard document number (e.g. 202.4 in this particular 299 
standard addresses the content of Clause 4 of the 60601-1-2 collateral standard, 203.4 in this 300 
particular standard addresses the content of Clause 4 of the 60601-1-3 collateral standard, etc.). 301 
The changes to the text of the general standard are specified by the use of the following words:  302 

"Replacement" means that the clause or subclause of the general standard or applicable 303 
collateral standard is replaced completely by the text of this particular standard.  304 

"Addition" means that the text of this particular standard is additional to the requirements of the 305 
general standard or applicable collateral standard. 306 

"Amendment" means that the clause or subclause of the general standard or applicable 307 
collateral standard is amended as indicated by the text of this particular standard.  308 

Subclauses, figures or tables which are additional to those of the general standard are 309 
numbered starting from 201.101. However, due to the fact that definitions in the general 310 
standard are numbered 3.1 through 3.154, additional definitions in this standard are numbered 311 
beginning from 201.3.201. Additional annexes are lettered AA, BB, etc., and additional items 312 
aa), bb), etc. 313 

Subclauses, figures or tables which are additional to those of a collateral standard are 314 
numbered starting from 20x, where “x” is the number of the collateral standard, e.g. 202 for 315 
IEC 60601-1-2, 203 for IEC 60601-1-3, etc. 316 

The term "this standard" is used to make reference to the general standard, any applicable 317 
collateral standards and this particular standard taken together.  318 

Where there is no corresponding section, clause or subclause in this particular standard, the 319 
section, clause or subclause of the general standard or applicable collateral standard, although 320 
possibly not relevant, applies without modification; where it is intended that any parts of the 321 
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general standard or applicable collateral standard, although possibly relevant, is not to be 322 
applied, a statement to that effect is given in this particular standard.  323 

201.2 Normative references 324 

NOTE Informative references are listed in the bibliography.  325 

Addition: 326 

The following referenced documents are indispensable for the application of this document. For dated 327 
references, only the edition cited applies. For undated references, the latest edition of the referenced 328 
document (including any amendments) applies. 329 

IEC 60601-1:2005+AMD1:2012+AMD2:2020, Medical electrical equipment – Part 1: General 330 
requirements for basic safety and essential performance  331 

IEC 61223-3-5:2019, Evaluation and routine testing in medical imaging departments – Part 3-332 
5: Acceptance tests – Imaging performance of computed tomography X-ray equipment 333 

ISO 12052;2017, Health informatics – Digital imaging and communication in medicine (DICOM) 334 
including workflow and data management  335 

IEC 60336:2020, Medical electrical equipment - X-ray tube assemblies for medical diagnosis - 336 
Focal spot dimensions and related characteristics  337 

 338 

201.3 Terms and definitions 339 

For the purposes of this document, the terms and definitions given in IEC 60601-340 
1:2005,IEC 60601-1:2005/AMD1:2012 and IEC 60601-1:2005+AMD1:2012+AMD2:2020, IEC 341 
60601-1-3:2008, IEC 60601-1-3:2008/AMD1:2013 and IEC 60601-1-342 
3:2008+AMD1:2013+AMD2:2021, and IEC 60788:2004 apply, except as follows: 343 

NOTE 101 An index of defined terms is to be found at the end of this document.  344 

NOTE 102 In accordance with the definitions in IEC 60601-1-3, in this standard unless otherwise indicated:  345 

– values of X-RAY TUBE VOLTAGE refer to peak values, transients being disregarded; 346 

– values of X-RAY TUBE CURRENT refer to mean values. 347 

Addition: 348 

201.3.201 349 
CT SCANNER 350 
X-RAY EQUIPMENT intended to generate cross-sectional images of the head and/or body by 351 
computer reconstruction of X-ray transmission data obtained at different angles, which may 352 
include signal analysis and display equipment, PATIENT SUPPORT, support parts and 353 
ACCESSORIES 354 

NOTE 1 The scope of this document is limited to CT SCANNERS intended to be used for head and/or body 355 
characterised by an ENCLOSURE of the X-ray source(s) and imaging detector(s) in a common protective cover in the 356 
shape of a toroid. 357 

NOTE 2 Secondary imaging processing is not included in the scope of this standard.  358 

NOTE 3 The body includes cardiac, extremities, neck, etc. 359 
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201.3.202 360 
CT CONDITIONS OF OPERATION 361 
all selectable acquisition parameters governing the operation of a CT SCANNER  362 

NOTE 1 Examples of such conditions include NOMINAL TOMOGRAPHIC SECTION THICKNESS , CT PITCH FACTOR, 363 
FILTRATION, peak X-RAY TUBE VOLTAGE and either X-RAY TUBE CURRENT and LOADING TIME or CURRENT TIME PRODUCT. 364 

NOTE 2 Some CT CONDITIONS OF OPERATION may vary during the exposure. 365 

NOTE 3 CT CONDITIONS OF OPERATION include parameters that are derived by the system from the user -selectable 366 
parameters. 367 

NOTE 4 Parameters that are solely related to the image reconstruction are not included in CT CONDITIONS OF 368 
OPERATION. 369 

 370 

201.3.203 371 
COMPUTED TOMOGRAPHY DOSE INDEX 100  372 
CTDI100 373 

integral of the DOSE PROFILE representative of a single axial scan along z-axis divided by the 374 
NOMINAL TOTAL ACQUISITION BEAM WIDTH {N × T} according to the following: 375 

for {N × T} less than or equal to 40 mm 376 

𝐶𝑇𝐷𝐼100 = ∫
D(z)

{N × T}
dz

+50 mm

−50 mm

 377 

for {N × T} greater than 40 mm (all CT CONDITIONS OF OPERATION except collimation are kept the 378 
same for these measurements) 379 

𝐶𝑇𝐷𝐼100 = ∫
DRef(z)

{N × T}REF

dz ×
CTDIfree air,{N×T}

CTDIfree air,Ref

+50 mm

−50 mm

 380 

where 381 

D(z) is the DOSE PROFILE representative of a single axial scan  along z-axis, where 382 
dose is reported as ABSORBED DOSE in air and is evaluated within a 383 
polymethylmethacrylate (PMMA) dosimetry PHANTOM (see 203.108); 384 

{N × T}Ref is a specific {N × T} of 20 mm or the largest {N × T} available not greater than 385 
20 mm; 386 

DRef(z) is the DOSE PROFILE representative of a single axial scan along a line z 387 

perpendicular to the TOMOGRAPHIC PLANE, where dose is reported as 388 
ABSORBED DOSE in air and is evaluated within a polymethylmethacrylate 389 

(PMMA) dosimetry PHANTOM (see 203.108) for (N  T)Ref; 390 

CTDIfree air, {N  T}  is the CTDIfree air (201.3.215) for a specific value of {N × T}; 391 

CTDIfree air, Ref  is the CTDIfree air (201.3.215) for {N × T}Ref; 392 

NOTE 1 The dose is reported as ABSORBED DOSE to air, but for practical purposes the evaluation of ABSORBED DOSE 393 
to air within a PMMA dosimetry PHANTOM is well approximated by measurement of the AIR KERMA. 394 

NOTE 2 This definition assumes that the DOSE PROFILE is centred on z = 0. 395 

NOTE 3 A single axial scan is typically a 360° rotation of the X-ray source. 396 

NOTE 4 Typically the z-axis is the axis of rotation of the CT SCANNER. 397 
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NOTE 5 The CTDI100 is designed to include most of the scattered radiation. 398 

NOTE 6 See Annex CC for explanation. 399 

 y 

x 

z 

2 

1 

T 

IEC   369/09  400 

1 TO M O G R A P H I C  P L A N E  401 

2 PHANTOM 402 

Figure 201.101 – Coordinate system 403 

 404 

201.3.204 405 
CT PITCH FACTOR 406 
in helical scanning the ratio of the PATIENT SUPPORT travel Δd along the z-direction per rotation 407 
of the X-ray source divided by the NOMINAL TOTAL ACQUISITION BEAM WIDTH {N × T}: 408 

CT PITCH FACTOR =  
∆𝑑

{𝑁 × 𝑇}
 409 

where 410 

d is the PATIENT SUPPORT travel along the z-direction per rotation of the X-ray source; 411 

NOTE 1 Although the CT PITCH FACTOR is associated with helical scanning, its definition refers to parameters T and 412 
N that are defined only for axial scanning. Definition 201.3.204 presumes that these axial -scanning parameters T 413 
and N correspond to the same collimation and active-detector configuration as that of the helical scanning for which 414 
the CT PITCH FACTOR is being evaluated. 415 

NOTE 2 CT PITCH FACTOR will be a function of time when d is variable during the exposure. 416 

NOTE 3 The terms “helical” is used in this document as a synonym for the term “spiral”.  417 

201.3.205 418 
DOSE PROFILE 419 
representation of the dose as a function of position along a line 420 

201.3.206 421 
NOMINAL TOMOGRAPHIC SECTION THICKNESS 422 
in CT SCANNERS the TOMOGRAPHIC SECTION THICKNESS which is selected and indicated on the 423 
CONTROL PANEL 424 

NOTE : The NOMINAL RECONSTRUCTED SECTION THICKNESS might or might not be equal to the NOMINAL TOMOGRAPHIC 425 
SECTION THICKNESS. The reconstructed section might not have a one-to-one correspondance with the TOMOGRAPHIC 426 
SECTION. 427 

 428 
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201.3.207 429 
SENSITIVITY PROFILE 430 
relative response of a system for COMPUTED TOMOGRAPHY as a function of position along the z-431 
axis 432 

201.3.208 433 
TOMOGRAPHIC PLANE 434 
geometric plane perpendicular to the z-axis at the ISOCENTER of the X-RAY FIELD (see Figure 435 
201.101) 436 

201.3.209 437 
TOMOGRAPHIC SECTION 438 
The volume over which data for image reconstruction are collected by a single acquisition 439 
channel representing a single detector row or a selected grouping of detector rows. 440 

201.3.210 441 
TOMOGRAPHIC SECTION THICKNESS 442 
FULL WIDTH AT HALF MAXIMUM of the SENSITIVITY PROFILE taken at the ISOCENTRE of a TOMOGRAPHIC 443 
SECTION 444 

201.3.211 445 
WEIGHTED CTDI100  446 

CTDIw 447 

value defined as 448 

)eral100(periph)100(centreW
3
2

3
1 CTDICTDICTDI +=  449 

where CTDI100(centre) is the value of CTDI100 measured in the centre of a dosimetry PHANTOM, 450 

and where CTDI100(peripheral)  is the average of the four values of CTDI100 measured around 451 

the dosimetry PHANTOM periphery according to 203.109.1 a) 2) and 203.109.1 a) 3). 452 

201.3.212 453 
VOLUME CTDIw 454 

CTDIvol 455 

 456 
The VOLUME CTDIw (CTDIvol) is an index of dose based on a convention of 100 mm range of 457 

integration along the z-axis. The definition of CTDIvol for different scan modes (axial, helical, 458 

etc.) aims to obtain a consistent index that corresponds to the approximate average dose that 459 
would accrue in the PHANTOM in the central section scanned.  460 
 461 
While the limitation to 100 mm for dose integration along the z-axis is a general limitation of the 462 
method that leads to a systematic underestimation of the dose, there are further limitations for 463 
the individual scan modes that are adressed in notes to the definitions below.  464 
 465 
For types of scanning that are not represented by the types of scanning adressed in sections 466 
a) to d) of this clause, the CTDIvol is an according index of dose as specified by the 467 

MANUFACTURER for the type of scanning concerned. This specification follows the meaning of 468 
CTDIvol as described in the first paragraph of this clause and is described by the MANUFACTURER 469 

in the ACCOMPANYING DOCUMENTS (see 203.112). 470 
 471 
NOTE Examples of such types of scanning are shuttle modes with gaps, shuttle modes with dynamic z -collimaton, 472 
switching of tube voltage during scanning, etc. 473 
 474 

a) for axial scanning  475 
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𝐶𝑇𝐷𝐼𝑣𝑜𝑙 =
{𝑁 × 𝑇}

∆𝑑
𝐶𝑇𝐷𝐼𝑤 476 

where 477 

{N × T} is the NOMINAL TOTAL ACQUISITION BEAM  WIDTH; 478 

d is the PATIENT SUPPORT travel in z-direction between consecutive scans. 479 

NOTE 1 For the selected CT CONDITIONS OF OPERATION, but irrespective of any scanning length that may be used 480 
clinically, the VOLUME CTDIw (CTDIvol) is an index of dose based on a convention of 100 mm range of integration 481 
along the z-axis. For axial scanning, CTDIvol corresponds to the approximate average dose that would accrue in the 482 
PHANTOM central section of volume equal to the cross-sectional area  d. 483 

NOTE 2 For axial scanning with a total table travel much less than {N  T}, CTDIvol as defined overestimates the 484 
average dose that would accrue in the PHANTOM central section of volume equal to the cross-sectional area Δd. 485 

b) for helical scanning 486 

factor pitch CT

CTDI
CTDI w

vol =  487 

NOTE 1 CT PITCH FACTOR will be a function of time when d is variable during the exposure. 488 

NOTE 2 For the selected CT CONDITIONS OF OPERATION, but irrespective of any scanning length that may be used 489 
clinically, the VOLUME CTDIw (CTDIvol) is an index of dose based on a convention of 100 mm range of integration 490 
along the z-axis. For helical scanning, CTDIvol corresponds to the average dose that would accrue in the  centre of a 491 
100 mm scaning length.  492 

NOTE 3 For helical scanning, when the product of a small number of rotations times the table travel per rotation is 493 
much less than {N  T}, CTDIvol as defined overestimates the average dose that would accrue in the centre of a 100 -494 
mm scaning length. 495 

c) for scanning without movement of the PATIENT SUPPORT 496 

wvol CTDInCTDI =  497 

where n is equal to the number of rotations. 498 

NOTE 1 c) includes situations where the  PATIENT SUPPORT may be moved manually, for example, during an 499 
interventional procedure. 500 

NOTE 2 For scanning without movement of the  PATIENT SUPPORT and for situations where the  PATIENT SUPPORT may 501 
be moved manually, this definition overestimates the dose as it includes assumed scatter contribution from adjacent 502 
slices. 503 

NOTE 3 For scanning without movement of the PATIENT SUPPORT, CTDIvol corresponds to the dose that would 504 

accrue in the PHANTOM central section of volume equal to the cross sectional area  {N × T} were there n congruent 505 
sequences of contiguous scanning, each sequence of length 100 mm. 506 

d) for axial scanning without gaps and helical scanning, both involving back-and-forth PATIENT 507 
SUPPORT movement between two positions (shuttle mode) 508 

𝐶𝑇𝐷𝐼𝑣𝑜𝑙 = 𝑛
{𝑁 × 𝑇}

{𝑁 × 𝑇} + 𝑅
𝐶𝑇𝐷𝐼𝑤 509 

where 510 

{N × T} is the NOMINAL TOTAL ACQUISITION BEAM;  511 

n is equal to the total number of rotations for the entire scan series;  512 

R is the distance between the two positions; 513 

CTDIW is the WEIGHTED CTDI100 . 514 

NOTE 1  See Figure 201.102. 515 

NOTE 2 CTDIw is evaluated as the time weighed  CTDIw reflecting the varying CT CONDITIONS OF OPERATION. 516 
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 517 

 518 

F FOCAL SPOT 519 

Z z-direction 520 

Figure 201.102 – Illustration of {N  T}, R and {N  T} + R 521 

 522 
e) for a scan projection RADIOGRAPHY (SPR): The value of CTDIvol associated with a preview 523 

image acquired during scan projection RADIOGRAPHY,  can be estimated in terms of CTDIw, N  T, 524 

and the table speed for a SPR image acquired with constant table movement and continuous 525 
RADIATION at a fixed angle. 526 
 527 

CTDIvol  = (CTDIw/CURRENT TIME PRODUCT)  X-RAY TUBE CURRENT   (N  T)/(table speed), 528 

where the 529 

– ratio CTDIw/CURRENT TIME PRODUCT is evaluated independently of the SPR acquisition 530 

but with the same settings of TUBE VOLTAGE and N  T as those of the SPR acquisition; 531 

– X-RAY TUBE CURRENT and table speed are those values used during the SPR acquisition. 532 

– Unless the SPR is exclusively of a Head, the CTDIw for a 32 cm phantom should be used. 533 

The ACCOMPANYING DOCUMENTS should clearly identify which CTDI phantom is used for different 534 
examinations. 535 

NOTE 1  CTDIvol for scan projection RADIOGRAPHY (SPR) may also be designated CTDIVOL SPR 536 

NOTE 2  With CTDIvol SPR being included as part of the general CTDIvol  definition in this section, all succeeding 537 

requirements of this standard for display, recording, notification and alert of CTDIvol also apply for CTDIvol SPR. 538 

NOTE 3 Although the dose distribution of a SPR within the PHANTOM is different to the dose distribution of a 539 
tomographic scan, the average dose expressed by the CTDIvol SPR in the PHANTOM can be considered as the same 540 

as for a tomographic scan, if the CT CONDITIONS OF OPERATION are the same.  541 

 542 

201.3.213 543 
GEOMETRIC EFFICIENCY IN THE Z-DIRECTION 544 
integral of the DOSE PROFILE determined at the ISOCENTRE without any object in the X-RAY BEAM, over 545 
the acquisition range in the z-direction, expressed as percentage of the total integral of the DOSE 546 
PROFILE in the z-direction, where the acquisition range is the length along the z-axis spanned by the 547 
selected detector elements, or it is the z-axis length of the post-patient collimation, whichever is 548 
less and where z-axis lengths are given as equivalent lengths at the ISOCENTRE 549 

NOTE Detector ‘combs’ or grids will reduce geometric efficiency.  550 
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201.3.214 551 
DOSE-LENGTH PRODUCT  552 
DLP 553 
index characterizing the product of the CTDIvol and the total length scanned 554 

a) For axial scanning 555 

DLP = CTDIvol × Δd × n 556 

where 557 

Δd is the PATIENT SUPPORT travel in z-direction between consecutive scans; 558 

n is the number of scans in the series. 559 

b) For helical scanning 560 

DLP = CTDIvol × L 561 

where 562 

L is the table travel during the entire LOADING, adjusted for dynamic collimation modes if 563 
applicable. 564 

NOTE 1 L might be longer than the programmed scan range. 565 

NOTE 2 The time weighted average of CTDIvol is to be used if CTDIvol is variable. 566 

NOTE 3 A way for obtaining L could be to use the FWHM along z-axis at isocenter of the free-in-air DOSE PROFILE 567 
for the entire scan. In the absence of dynamic collimation this is approximately equivalent to table travel during the 568 
entire LOADING. 569 

c) For scanning without movement of the PATIENT SUPPORT 570 

𝐷𝐿𝑃 = 𝐶𝑇𝐷𝐼𝑣𝑜𝑙 × {𝑁 × 𝑇} 571 

where 572 

{N × T} is the NOMINAL TOTAL ACQUISITION BEAM. 573 

d) for axial scanning without gaps and helical scanning, both involving back-and-forth PATIENT 574 
SUPPORT movement between two positions (shuttle mode) 575 

𝐷𝐿𝑃 = 𝐶𝑇𝐷𝐼𝑣𝑜𝑙 × ({𝑁 × 𝑇} + 𝑅) 576 

where 577 

{N × T} is the NOMINAL TOTAL ACQUISITION BEAM; 578 

R is the distance between the two positions. 579 

 580 
  581 
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 582 
e)  for a scan projection RADIOGRAPHY (SPR): The value of DLP associated with a preview 583 

image acquired during scan projection RADIOGRAPHY,  can be estimated in terms of CTDIvol 584 

and the scan length for a SPR image acquired with constant table movement and 585 
continuous RADIATION at a fixed angle. 586 

𝐷𝐿𝑃 = 𝐶𝑇𝐷𝐼𝑣𝑜𝑙 × 𝑠𝑐𝑎𝑛 𝑙𝑒𝑛𝑔𝑡ℎ 587 

where the scan length is measured in cm. 588 

NOTE 1  CTDIvol for scan projection RADIOGRAPHY (SPR) may also be designated CTDIvol SPR  589 

NOTE 2  DLP 
 
for scan projection RADIOGRAPHY (SPR) may also be designated DLPSPR  590 

NOTE 3  With DLPSPR being included as part of the general DLP
 
definition in this section, all succeeding 591 

requirements of this standard for display, recording, notification and alert of DLP
 
also apply for DLPSPR. 592 

NOTE 4 Although the dose distribution of a SPR within the PHANTOM is different to the dose distribution of a 593 
tomographic scan, the average dose expressed by the DLP

SPR
 in the PHANTOM can be considered as the same as for 594 

a tomographic scan, if the CT CONDITIONS OF OPERATION are the same.  595 

201.3.215 596 
COMPUTED TOMOGRAPHY DOSE INDEX FREE-IN-AIR  597 
CTDI  free air 598 
integral of the DOSE PROFILE representative of a single axial scan along z-axis to the 599 

TOMOGRAPHIC PLANE divided by N  T according to the following 600 

𝐶𝑇𝐷𝐼𝑓𝑟𝑒𝑒 𝑎𝑖𝑟 = ∫
𝐷(𝑧)

{𝑁 × 𝑇}
𝑑𝑧

+𝐿 2⁄

−𝐿 2⁄

 601 

where 602 

D(z) is the DOSE PROFILE representative of a single axial scan along z-axis, where dose is 603 
reported as ABSORBED DOSE in air and is evaluated free-in-air in the absence of a 604 
PHANTOM and the PATIENT SUPPORT; 605 

{N × T} is the NOMINAL TOTAL ACQUISITION BEAM; 606 

L is at least (N  T) +40 mm, but not less than 100 mm. 607 

NOTE 1 This definition assumes that the DOSE PROFILE is centred on z = 0. 608 

NOTE 2 Typically a RADIATION DETECTOR of length L or longer is used. Annex DD provides an example for alternate 609 
measurements. 610 

201.3.216 611 
PROTOCOL ELEMENT  612 
set of the particular CT CONDITIONS OF OPERATION necessary to perform a scan 613 

NOTE 1 The following modes are examples of different types of scan: helical, axial, axial series, scanning without 614 
movement of the patient support and shuttle mode. 615 

NOTE 2 To maintain consistency with their respective user interfaces and documentation, various CT SCANNERS 616 
might use terminology different from “PROTOCOL ELEMENT”, e.g., “scan”, “scan group”, “scan series”, etc., which 617 
actually means “PROTOCOL ELEMENT” 618 

NOTE 3 A PROTOCOL ELEMENT is typically associated with a defined clinical task, clinical context, anatomical region, 619 
and/or age or size group.  It corresponds to one sequence of scanning in a CT EXAMINATION. 620 

201.3.217 621 
CT EXAMINATION 622 
group of PROTOCOL ELEMENTS used for the entire COMPUTED TOMOGRAPHY PROCEDURE for a 623 
particular PATIENT 624 
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201.3.218 625 
DOSE NOTIFICATION VALUE  626 
value of CTDIvol , CTDIvol per second, or DLP used to trigger a notification on the control panel 627 

NOTE A DOSE NOTIFICATION VALUE could represent a level of concern associated with a dose index value that would 628 
exceed a value normally expected for the PROTOCOL ELEMENT (e.g. a diagnostic reference level or similar value 629 
determined by the  RESPONSIBLE ORGANIZATION). 630 

201.3.219 631 
DOSE ALERT VALUE  632 
value of CTDIvol or DLP used to trigger an alert on the control panel 633 

NOTE A DOSE ALERT VALUE could represent a level of concern (e.g. avoidance of deterministic effects) higher than 634 
that of a DOSE NOTIFICATION VALUE, and it would therefore warrant more stringent review and consideration before 635 
proceeding.”  636 

201.3.220 637 
RECONSTRUCTED SECTION THICKNESS 638 

FULL WIDTH AT HALF MAXIMUM of the SENSITIVITY PROFILE of a reconstructed image 639 

201.3.221 640 
NOMINAL RECONSTRUCTED SECTION THICKNESS 641 
in CT SCANNERS the RECONSTRUCTED SECTION THICKNESS which is selected and indicated on the 642 
CONTROL PANEL 643 

201.3.222 644 

NOMINAL TOTAL ACQUISITION BEAM WIDTH 645 

{N × T} 646 

The NOMINAL TOTAL ACQUISITION BEAM WIDTH of a CT-scan, expressed as product of N x T, where 647 

T the nominal width of the detector elements over which data for image reconstruction are 648 
collected by a single acquisition channel representing a single detector row or a selected 649 
grouping of detector rows. The nominal width of the detector elements is obtained by 650 
projecting the actual detector width onto the z-axis at the ISOCENTRE. 651 

N number of adjacent acquisition channels of width T, used to simultaneously acquire data 652 
for reconstructing a set of CT images. 653 

{N × T} is the acquisition range along the z-axis that is spanned by the selected detector 654 
elements, where z-axis length is given as equivalent lengths at the ISOCENTRE (see also 655 
201.3.213). 656 

In CT SCANNERS where simultaneously acquired TOMOGRAPHIC SECTIONS overlap (i.e. they are 657 
not adjacent), N must be corrected for the overlap.  For example, if the fraction of overlap is 658 
0.5, then N is the number of simultaneously acquired TOMOGRAPHIC SECTIONS multiplied by a 659 
factor k, where 𝑘 = 1−𝑜𝑣𝑒𝑟𝑙𝑎𝑝 = (1−0.5) = 0.5. 660 

NOTE: In multi-slice CT the FWHM of the collimated X-ray beam along the scanner's z-axis is typically somewhat 661 
larger than {N × T} to avoid the outer tomographic sections laying within the penumbra of the dose profile.  662 

  663 
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201.3.223 664 

READY STATE 665 

The state when one further actuation of a control from the CONTROL PANEL will initiate the 666 
LOADING of the X-RAY TUBE. 667 

201.3.224  668 
INSTRUCTIONS FOR USE 669 

Those parts of ACCOMPANYING DOCUMENTS giving the necessary information for safe and proper 670 
use, and operation of the equipment. 671 

 672 

201.3.225 673 
REFERENCE CLINICAL PROTOCOL 674 

A PROTOCOL ELEMENT or a group of PROTOCOL ELEMENTS, completed as appropriate by additional 675 
parameters, that is pre-installed by the MANUFACTURER on a CT SCANNER and that may be 676 
selected and used by the OPERATOR to perform a specific clinical task with the CT SCANNER. 677 

NOTE 1 Examples of additional parameter in a REFERENCE CLINICAL PROTOCOL are specific parameters for image 678 
reconstruction and display, timing controls for examinations with contrast agent, workflow information, etc.  679 

NOTE 2 An example for a specific clinical task is abdominal imaging, e.g. for the diagnosis of liver tumors.  680 

NOTE 3 Manufacturers develop reference protocols based on detailed knowledge of the specific performance 681 
characteristics of the CT SCANNER and based on their experience from clinical collaborations   682 

NOTE 4 REFERENCE CLINICAL PROTOCOLS represent a starting point for review prior to clinical use. 683 

NOTE 5 CT CONDITIONS OF OPERATION specified as “typical” by IEC 61223-3-5 for Acceptance and Constancy testing  684 
may differ from REFERENCE CLINICAL PROTOCOLS to better accommodate ACCEPTANCE TESTS and CONSTANCY TESTS, 685 
while remaining representative of the clinical use protocol elements that they are derived from.  686 

 687 

201.3.226 688 

CTDI DOSIMETRY PHANTOM 689 

A phantom consisting of a PMMA cylinder of density 1,19  0,01 g/cm3, of diameter 160 mm 690 
for all head protocol elements and 320 mm for all body protocol elements. The length of the 691 
phantom shall be at least 140 mm. The phantom shall contain holes just large enough to accept 692 
a radiation detector and properly fitting inserts of the same material as the phantom. These 693 
holes shall be parallel to the axis of symmetry of the phantom, and the centres of the holes 694 

shall be located at the centre and 10 mm below the surface of the phantom at 90 intervals. 695 
 696 

201.3. 227 697 

ALTERNATE DOSE ALERT BEHAVIOR 698 

An option provided by the CT SCANNER to the operator to limit the DOSE ALERT to only the first 699 
alert occurance within an examination.  700 

NOTE: The purpose of ALTERNATE DOSE ALERT BEHAVIOR is to avoid situations where a repeated DOSE ALERT might 701 
interfere with the progress of a CT GUIDED INTERVENTIONAL PROCEDURE. 702 

NOTE: ALTERNATE DOSE ALERT BEHAVIOUR is limited to CT GUIDED INTERVENTIONAL PROCEDURES , see 203.108.2.2. 703 

NOTE: ALTERNATE DOSE ALERT BEHAVIOUR requires additional information to be provided to the OPERATOR during an 704 
EXAMINATION, see 203.108.2.2. 705 

  706 
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201.3. 228 707 

CT GUIDED INTERVENTIONAL PROCEDURE 708 

An invasive procedure (e.g., involving the introduction of a device, such as a needle or a 709 
catheter into the body of the PATIENT) that includes COMPUTED TOMOGRAPHY as the principal 710 
means of guidance. 711 

A CT GUIDED INTERVENTIONAL PROCEDURE is based on either: 712 

a) A dedicated CT interventional PROTOCOL ELEMENT or PROTOCOL ELEMENT GROUP as indicated 713 
by the MANUFACTURER, or 714 

b) a corresponding selection provided by the MANUFACTURER which the OPERATOR activates prior 715 
to an EXAMINATION (if configured) or during an EXAMINATION to indicate an interventional 716 
procedure (e.g. a checkbox in the DOSE ALERT pop-up window). 717 

NOTE: In contrast to a radioscopically guided interventional procedure, the extraction of needles, where images are 718 
not required for guidance, is not to be considered ESSENTIAL PERFORMANCE (see 201.4.3). 719 
 720 
201.3.229 721 
CTDIVOL AT LONGITUDINAL POSITION Z 722 
CTDIVOL(Z) 723 

value quantifying the RADIATION OUTPUT at position z for the selected CT CONDITIONS OF 724 
OPERATION. 725 

[SOURCE: IEC 62985:2019, 3.1] 726 
 727 
201.3.230 728 
SIZE SPECIFIC DOSE ESTIMATE AT LONGITUDINAL POSITION Z  729 
SSDE(z) 730 
estimate of the average ABSORBED DOSE to the material contained in an axial plane at 731 
longitudinal position z within the RECONSTRUCTION LENGTH, expressed in units of mGy: 732 

w vol(z) ( (z)) (z)SSDE f D CTDI=   733 

[SOURCE: IEC 62985:2019, 3.8] 734 

 735 

201.3.231 736 

PATIENT SUPPORT  737 

PATIENT SUPPORT component such as a tabletop or head holder, in a CT SCANNER, serving to 738 
support the PATIENT in order to allow the part of his/her body which is to be irradiated to be 739 
positioned or to be displaced. 740 

201.4 General requirements 741 

Clause 4 of the general standard applies, except as follows: 742 

201.4.3 ESSENTIAL PERFORMANCE 743 

Addition: 744 

For CT SCANNERS for which the INTENDED USE includes COMPUTED TOMOGRAPHY as the principal 745 
means of guidance in invasive procedures (e.g., involving the introduction of a device, such as 746 
a needle or a catheter into the body of the PATIENT), any ESSENTIAL PERFORMANCE aspects 747 
related to such use shall be identified in the ACCOMPANYING DOCUMENTS and in the RISK 748 
MANAGEMENT FILE. 749 
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NOTE 1 An example of what would not be considered ESSENTIAL PERFORMANCE is the use of COMPUTED TOMOGRAPHY 750 
as the principal means of guidance in invasive procedures (e.g., involving the introduction of a device, such as a 751 
needle or a catheter into the body of the PATIENT), if for the extraction of needles images are not required for guidance. 752 

NOTE 2 The general functionality of a CT-SCANNER to provide images for diagnosis is not considered as an ESSENTIAL 753 
PERFORMANCE because failure of this general functionality does not cause an unaccaptable RISK as long as the 754 
system transitions to a safe state specified under BASIC SAFETY (in contrast to systems such as life support systems). 755 

Maintaining image quality is not specified in this standard as ESSENTIAL PERFORMANCE, but is considered as an 756 
important parameter for the general functionality of providing images for diagnosis. This is ensured by means such 757 
as the ACCEPTANCE and CONSTANCY TESTING described in IEC 61223-3-5 and in addition by periodic (daily) calibration 758 
and quality assurance procedures as specified by the manufacturer.  759 

Aspects of BASIC SAFETY, such as protection against mechanical and electrical hazards, protection against excessive 760 
temperatures and protection against unwanted and excessive radiation hazards are specified within this standard 761 
and are required to be indicated in the manufacturer's RISK MANAGEMENT FILE. These items are not considered as 762 
Essential Performance. 763 

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS and the RISK 764 
MANAGEMENT FILE. 765 

201.4.5 Alternative RISK CONTROL measures or test methods for ME  EQUIPMENT or ME 766 
 SYSTEMS 767 

Addition: 768 

Because state of the art technology changes for CT SCANNERS may result in the inability to 769 
strictly comply with all clauses of this particular standard, alternate means of addressing risks 770 
via risk management are acceptable. Alternate means are acceptable only when the RESIDUAL 771 
RISKS resulting from application of the alternative are equal to or less than the RESIDUAL RISKS 772 
that would ensue when the particular standards requirements are met.  773 

 774 

201.4.10.2 SUPPLY MAINS for ME EQUIPMENT and ME SYSTEMS  775 

Addition: 776 

The internal impedance of a SUPPLY MAINS is to be considered sufficiently low for the operation 777 
of a CT SCANNER if the value of the APPARENT RESISTANCE OF SUPPLY MAINS does not exceed the 778 
value specified in the ACCOMPANYING DOCUMENTS. 779 

Either the APPARENT RESISTANCE OF SUPPLY MAINS or the proper gauge/length of supply cables 780 
or other appropriate SUPPLY MAINS specifications used in a facility shall be specified in the 781 
ACCOMPANYING DOCUMENTS. 782 

NOTE If a NOMINAL voltage is claimed for a mains power supply system, it is assumed that there is no voltage of a 783 
higher value between any of the conductors of the system or between any of these conductors and earth.  784 

An alternating voltage is considered in practice to be sinusoidal if any instantaneous value of the waveform concerned 785 
differs from the instantaneous value of the ideal waveform at the same moment by no more than 2 % of the peak 786 
value of the ideal waveform. 787 

A three-phase SUPPLY MAINS is considered to have a practical symmetry if it delivers symmetrical voltages and 788 
produces, when loaded symmetrically, symmetrical currents.  789 

The requirements of this standard are based upon the assumption that three-phase systems have a symmetrical 790 
configuration of the MAINS VOLTAGE with respect to earth. Single-phase systems may be derived from such 791 
three-phase systems. Where the supply system is not earthed at the source it is assumed that adequate measures 792 
have been provided to detect, limit and remedy any disturbance of symmetry within a reasonably short time.  793 

A CT SCANNER is considered to comply with the requirements of this standard only if its specified NOMINAL ELECTRIC 794 
POWER can be demonstrated at an APPARENT RESISTANCE OF SUPPLY MAINS having a value not less than the APPARENT 795 
RESISTANCE OF SUPPLY MAINS specified by the MANUFACTURER in the ACCOMPANYING DOCUMENTS. 796 

Compliance is checked by inspection of the ACCOMPANYING DOCUMENTS. 797 
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